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On the Ionisation of Various Gases by the
a Particles of Radium.

By W. H. Bragg, M.A., Elder Professor of Mathematics and

Physics ill the University of Adelaide.

[Read April 3, 1906.]

In a paper "On the Recombination of Ions in Air and
other Gases" (Tr.R.S.S.A., vol. xxix., p. 187), Mr. Kleeman
and I have described the preliminary steps of an enquiry into

the total ionisation produced in different gases by the a

particle of radium, and the influence thereon of the physical

conditions of the experiment. With the assistance of Mr. J.

P. V. Madsen, B.Sc, I have made a number of experiments
in continuation of the enquiry. It is necessarily a lengthy

one, and in some respects difficult, so that on many of the

points involved no definite conclusions are yet within reach.

On others, results have been obtained which are, I think, of

some interest and importance. In this paper I propose to

describe the work which has been done : and, in addition, to

make some reference to (a) the magnetic deflection of the a

particle, ( b ) its acquirement of a positive charge.

As described in the paper referred to, the total ionisa-

tion of a gas can be measured in terms of the product of the

co-ordinates of a certain point on the ionisation curve. The
true measure is, of course, the area between the curve and
the axes of co-ordinates. But experiment shows that all

ionisation curves due to radium in radio-active equilibrium

are of the same form, and differ from each other only in the

application of some factor to all their ordinates or all their

abscissae. Thus the product of the co-ordinates of some stan-

dard point is proportional to the area of the whole curve, and
may be taken as a relative measure of the total ionisation.

In all the experiments to which I am about to refer the

a particles cross at right angles a shallow ionisation cham-

ber whose upper electrode is a brass plate and the lower a

brass gauze ; the distance between the electrodes is about

3 mm. An electromotive force of 300 volts is usually applied

to the gauze, giving an electric force of 1,000 volts per cm.

This is usually sufficient to ensure saturation, that is to say,

to avoid all errors due to diffusion, general recombination

and initial recombination. When it is insufficient, the pro-

per correction is found and applied. The ionisation cham-

ber is enclosed within a vessel which is satisfactorily air-

tight except at higher temperatures, and this again within

an electric oven. The gas under observation can thus be sub-



jected to various pressures and temperatures. In the case of

such substances as benzene and carbon tetrachloride a tem-
perature of from 60° to 90° is necessary to ensure a conveni-
ent gas-density. There is, however, this drawback to the use
of high temperatures, that the insulators begin to lose their

efficiency, and the joints cease to be quite airtight. I find it

necessary to use glass as an insulator instead of sulphur, for

the latter cracks under the unequal expansions due to altera-

tion of temperature. In the case of vapours, a certain quan-
tity of air usually finds its way into the apparatus, for, as

just mentioned, the joints leak somewhat at the higher tem-
peratures. The amount so entering is sometimes determined
by opening a communication between the vessel and an evacu-
ated bulb, and weighing the quantity of mixture drawn off.

The bulb and connections are placed within the oven, and
communication is made by opening a pinchcock, worked by a

key, projecting outside the oven. In this way condensation
in cold tubes is avoided. This method is not always em-
ployed, for as soon as the stopping power of the gas is suffi-

ciently well known the proportion of the mixture is much
more easily, and, I think, at least as accurately determined
by observation of the range of the a particles therein.

The insulation leak is determined by measuring the de-

flection of the electrometer first for ten seconds, and then
for twenty. With no leak the latter should be double the
former. This is never quite the case, and the correction fac-

tor can be obtained from a comparison of the two values.

The factor to be applied to a ten-second leak varies from
about 1-03 at 40° C. to about I'lO at 70° C. ; at 90° C. it is

much higher.

The total ionisation is measured in terms of the product
RI. The ordinate R is the range of the a particle, due to

that product of radium whose speed is next to that of RaC.
In air at 760 mm. pressure and 20° C, R = 4-83 cm. very

nearly. The abscissa I is the ionisation produced in the

chamber described when the radium layer is at a distance of

4*83 cm. from the middle of the chamber ; or, more correctly,

it is proportional to the ionisation that would be produced in

a very shallow chamber at that distance. The effect is

wholly due to the a particles from RaC, the chamber being

out of range of all the others.

These two quantities R and I differ materially from each

other in two respects. To take the less important considera-

tion first, the former quantity lends itself readily to exact

measurement, the latter does not. The range of the a

particle in a gas can be measured to an accuracy of 1 or 2 %



by a few minutes' observation, and to a much higher degree
with greater care ; it is, perhaps, the easiest of the measure-
ments made in these experiments. By far the greatest diffi-

culties which T find in the determination of the stopping
power of a gas lie in the purification and analysis of the gas.

On the other hand, the abscissa I is much more diffi-

cult to measure. It is affected by variation in the sensitive-

ness of the electrometer, by leakage through the insulators,

by variation of the dimensions of the apparatus, and its true

value is not given unless enough electric force is applied.

None of these things affects the range. But it is not merely
in the details of measurement that these two quantities differ.

They appear as physical constants to be in distinct cate-

gories ; so far, that is to say, as can be observed at present.

The stopping power of an atom is a constant of the

atom, unaffected by its association with other atoms in mole-

cular structure, independent of pressure and temperature.

In a paper by Mr. Kleeman and myself ('Phil. Mag.," Sejot.,

1905), we gave a list of the stopping powers of various sub-

stances, and since then we have made many other experi-

ments in the same direction. In no case have we found a

departure from the additive law which was not within the

errors of experiment. That is to say, the range of the a par-

ticle in a given gas can always be predicted from the com-
position of the gas molecule. Not only so, but the stop-

ping powers of the various atoms are very nearly propor-

tional to the square roots of their weights, so that a simple,

if approximate, law covers all the phenomena. It even

seems justifiable now to go one step further. If the list in

the paper quoted be examined, or the more comprehensive
list in Table A, it will be found that the stopping powers are

systematic even in their slight departures from the square

root law. For, whilst dependent mainly on the square roots

of the weights they have a leaning towards the weights them-
selves. We did not call attention at the time to this fact,

for we thought it might be a spurious effect. But it has ap-

peared so regularly in all further determinations that it seems

right to note it, and to attempt an explanation of its physi-

cal meaning.
If we assume the correctness of the explanation already

given of the square root law, viz., that the a particle spends

energy for the most part on tearing away electrons from their

attachment at the edges of the atom discs, then the natural

complement to this is the further assumption that electrons

in all parts of the atom disc may be disturbed to vibration

by the passage of the a particle, which latter, therefore,

spends a small amount of energy in simple proportion to the
b2



weight of the atom. If w be the atomic weight, the stop-
ping power of an atom should, therefore, be capable of ex-
pression by the formula:—

where the former term is usually by far the most important.
The close agreement of the figures in the second and fifth

columns of Table A shows that this is very nearly the case.



As regards pressure and temperature, I have not yet

found any effect produced by variation of these conditions.

The quantity RP/T appear to be a constant, P being the

pressure and T the absolute temperature. This implies that

the stopping power of an atom or molecule is independent of

P and T. Examples of the fact that RP is constant while

T is constant are given in the paper "On the Recombination
of Ions in Air and other Gases." The following experimen-

tal result will serve as an illustration of the fact that R is

proportional to T when P is constant. The ionisation vessel

filled with air was raised to a temperature of 90 "" C, the

pressure being 763 mm. R was then found to be 5'98. Now,
when P = 760 mm., and T-20° C, R = 4-83.

. 1 4-83 X 363 X 760 -, r.r.xAnd = l-OOo.
5-98 X 293 X 763

It has, of course, been pointed out by several observers that

the ionisation effects of radium are largely independent of

pressure and temperature and of physical and chemical condi-

tions generally. This, however, does not cover the present

statement, which refers to the stopping power of the atom,

a quantity which has not previously been the subject of

measurement, so far as I am aware.

To sum up, the range of the a particle in a given gas is

in the first place easily measured, and in the second place

simply related to the constitution of the gas and independent

of its state. It is a delightful contrast to some other radio-

active quantities, and often gives a welcome foothold in diffi-

cult places.

The quantity I is in quite a different class. It is much
more difficult to measure accurately, as I have already des-

cribed. But there appears to be a more important difference

in that the total ionisation of a gas is not simply dependent

on the weights of the atoms of which it is composed. Mole-

cular structure counts for something. Perhaps also the vari-

ous atoms do not yield ions in simple proportion to the energy

spent on them, but this point is not yet sufficiently clear.

An example of this want of uniformity has already been

given in the paper to which reference has been made. It was

shown that RI in ethyl chloride is much greater than RI
in air. The difference must be yet a little greater than that

shown, as no allowance was made for the small

quantity of air mixed with the heavy gas. Again, RI m
standard pentane (mostly C.^Hia) is nearly half as much again as

in air, and the same is almost certainly true of benzene

(Cells) ; but this vapour is harder to treat than pentane, since a

high temperature is necessary. Generally speaking, the more
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complex gases yield the greater number of ions. But the yield
does not depend only on the number of atoms in the molecule.
Acetylene (C.H^) yields 25% more than air

;
yet CO.,, with only

one atom less, yields but 5% more ; and ethylene (C2H4) 3^ields

the same as acetylene, though it has two atoms more. Of
course, in the last case, the atoms added are very light ; and
H2 itself has, according to my experiments, a slightly lower
value (for RI) than air. Rutherford also found this to be
the case.

On the other hand, the influence of complexity can be
illustrated by the cases of acetylene and ethylene, as com-
pared to benzene and pentane.

In order to bring out the significance of these compari-
sons, it shouia be pointed out that the a particle spends
exactly the same amount of energy in every gas (Bragg, "Phil.
Mag.," November, 1905). Thus, in different gases different

numbers of ions are produced for the same expenditure of

energy. It is quite clear, however, that this does not imply
that the a particle finds it easier to produce ions in some
gases than others. For if so there would be some influence
on the stopping power of atoms dependent on the number of

ions produced. But the stopping power is connected to the
atomic weight by a simple law, and the number of ions pro-

duced is not. Plainly, the energy spent by an a particle in

an atom, and the resulting ionisation are not directly con-

nected ; there is an intervening link.

Either the ions made by the a particle produce others
in some cases, or some of the ions made never emerge from
the atoms. There is something which prevents the simplicity

of the law governing the expenditure of energy by the a

particle from repeating itself in the amount of ionisation pro-

duced. I think it is increasingly clear from our experiments
that there is a secondary ionisation within the molecule itself.

The ions first made, or possibly X-ray pulses accompanying
ionisation, have in some cases enough energy to make fresh

ions before leaving the molecule. Thus, for example, one
molecule of C^H,., is found to rob the a particle of just as much
energy as three molecules of C.^Ho. But more ions are made out

of the one C^Hg than out of the group of three acetylene

molecules. This may be explained on the grounds that the 12

atoms are crowded together, so that an ion projected under
ionisation from one of the atoms strikes one of the others with
an energy undiminished by motion through the field of the posi-

tive from which it was originally separated, and therefore

sufficient to make a new ion. In further consequence the ions

emerging from a C,,!!,; molecule move more slowly than those



from a CaH.^, and are more liable to initial recombination, Tliis

is in agreement with experiment : it is far harder to saturate

benzene than acetylene.

The secondary ionisation would appear to take place

within rather than without tlie molecule, because the amount
of it does not depend upon the distance of the molecules from
one another. The total ionisation is independent of the pres-

sure. It is certainly not due to the electric field, for if it

were there would be no saturation value of the current.

I subjoin the details of one or two of the many experi-

ments which Mr. Madsen and I have made. We hope to give

a fuller description at some future time.

Determination of Stopping Power and of RI in Pentane.

Electrodes, 3 mm. apart (nearly). Volts applied = 300.

Temperature of apparatus = 35° C.

Apparatus charged with vapour from standard pentane.

Distance from Ra to Middle
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A quantity of the gas is now drawn over into an ex-

hausted bulb, whose temperature (that of the oven) is 311
(absolute) ; the pressure is observed to be 34"5. The weight
of this gas is •2536 gr. It is then calculated from a know-
ledge of the capacity of the bulb that the mixture weighs
2*22 times as much as air. From this it is found that to

every molecule of pentane there are '23 molecules of air,

assuming the pentane molecule to weigh 2 '5 times as much as

the average air molecule. If •§ = stopping power of pentane,
we have, therefore

—



Distance from Ra to Middle of
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The point is of considerable interest, for the existence of
these pairs would help to explain much of the mechanism of
phosphorescence. They would appear to be connected with
the clusters of J. B. B. Burke, which were produced by ioni-
sation, gave rise to phosphorescent glow, contained energy,
yet were not electrified. It is of interest in this connection
that the photograph which Sir William and Lady Hugdns
made of the phosphorescent glow of radium showed the bands
of the gas in which the salt was embedded. Rutherford also
has shown that the a particle can no longer cause phos-
phorescence when ifc has lost its power of ionisation.

The Magnetic Deflection of the a Particle.

In the "Physikalische Zeitschrift" for October 15 is a
paper by M. Becquerel, "Uber einige Eigenschaften der a

Strahlen des Radiums." The author discusses the theory
that the a rays gradually lose their velocity as they spend
their energy on the ionisation of the media through which
they pass, a theory which I put forward about two years
ago,"^ and which has the support of much experimental evi-

dence accumulated by Professor Rutherford,! and by Mr.
Kleeman and myself, f

He maintains that the theory is unsuccessful in explain-

ing the experiments which he has himself performed, and in

particular he describes one experiment which he has devised
as a crucial test, and which he considers to show that the
theory is incorrect.

It is as follows (loc. cit., p. 688) : —
The a rays from a small quantity of radium salt are

allowed to stream upwards through a narow slit and fall

upon a photographic plate. A powerful magnetic field de-

flects them slightly to one side. The field is reversed when
the experiment is halfway through, and as a result two
images of the slit appear, slightly separated, upon the plate.

Now, M. Becquerel covers half the slit with a thin sheet of

aluminium, and, according to the theory which I have ad-

vanced, the a rays which pass through the sheet are thereby

retarded. Consequently, M. Becquerel argues, these a rays

should be more bent to one side than those which have not

* Australasian Association for the Advancement of Science, Re-
port, Dnnedin, January, 1904.

t "Phil. Mag.," July, 1905.

t "Phil. Mag.," December, 1904, and September, 1905,
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passed thiougli the aluminium, and the images on the plate

should show a break, the lines being more widely separated

in one half of the picture than in the other.

But M. Becquerel is under a misapprehension on this

point. Paradoxical as it may appear at first sight, no such
break ought to appear, and the photographic result is quite

in accordance with the theory that the a particles lose speed
as they pass through matter.

In order that this may be clear, it is necessary first to

consider the order of the deflections of the a rays in the mag-
netic field, on the various theories that have been proposed.

Suppose that an a particle is pro-

jected from O in the direction O N, with

velocity v^ , and that the action of a

field H causes it to describe the curved

path O A.

In the first place, let the velocity be
constant throughout, and the path be
therefore circular, as M. Becquerel sup-

poses. Then, since the curvature is

small, A 'N=:a'i2p where A ]Sr= a and

p is the radius of curvature.

A N He

mv.

In the second place let the velocity

diminish as the distance from O in- Fig. 1

creases ; and let us take the extreme case,

where the velocity vanishes at a distance a from O. Let
the path in this case be OA'. It does not make very much
difference what law of diminution of velocity we adopt : let

us suppose, as my experimental results seem to indicate, that
the particle spends its energy at a rate which is inversely

proportional to the square of its speed. In this case

:

dv

ds
kv s being measured from 0,

and therefore v* cc {a- s)

,-, , v* a- s
so that— =
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He \ J
and we obtain easily that, if p^ds/dxp,

^ 3 1^ \ «/ jmv,

Now, provided that \xpds is small, this quantity is very nearly

equal to A'N, the total deflection of the ray.

But this integral

Hec'^iai I 8\^\ He

_ He 4a2

mv^ '

7
'

and this quantity is very small, since it is only slightly

greater than A N.

Finally then we have that

A'N/AN = 8/7.

It is easily found that if we had supposed the a particle

to spend its energy uniformly along its path, we should have
obtained the result :—A 'N/AN = 4/3.

It will thus be clear that, on any reasonable hypothesis
as to the particular law of diminution of velocity, the actual
path of the particle differs very little from a circle. In the
extreme case which I have considered, the small deviation
therefrom at the end of the path is small compared to the
widths of the images in M. BecquereFs photograph. If the
particle ceases to ionise whilst its velocity is still great, as

has been shown by Professor Rutherford, the variation is still

less.

Let us now consider the circumstances of M. Becquerel's
experiment.

As a first approximation, suppose the widths of the
groove containing the radium salt and of the slit to be

negligible.

If no magnetic field is acting, all the a particles move in

the vertical line O N. The range of the particles from RaC
is very nearly 7*0 cm. : from which it follows that the number
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which pass any given point P is propor-

tional to the defect of O P from T'O cm.,

or in other words that the number //

which end their flight on any unit of

length of O N is a constant. The other

three groups of a particles have, as their

furthest distances of penetration, 4-8,

4*2, and 3'5 cm. respectively. Thus,

between 4*8 and 4 '2 In a particles end
their flight on each unit of length, be-

tween 4"2 and 3-5 the number is 3??,

and from that point up to the radium An.

The radium salt is supposed to be deep
enough to supply all these, i.e., its depth
is taken to be at least '002 cm. Suppose
now a powerful magnetic field to be
brought into play, the direction of the

lines of force being normal to the plane

of the paper. The paths of tlie a par-

ticles are curved to one side, and the

curvature is greater the nearer the

particle is to the end of its course. Let
O A and O Q represent two such paths.

Their separation from each other is con-

siderably exaggerated in the figure. If

all the paths were drawn the locus of Q
would be seen to be a curve, whose curvature in contrast to

that of the path of any one particle would be greater the

further the distance from A. This is in agreement with M.
Becquerel's experiments, as I have previously pointed out."*

The width of the trace upon the paper of all the paths
of the a particles is very small, and is almost too fine to be
shown on a diagram.

It is perhaps well to point out that there is no break in

this trace at the critical points 4"8, 4'2, and 3*5. It is quite

smooth from end to end. These points mark the extreme
distance to which various bundles of a rays penetrate : but
the deflection of an a ray which ends its course at a given

point is independent of the particular radioactive material

from which it has come : the only varying characteristic of

an a particle is its velocity.

We must now take into account that the widths of the

slit and the groove are not negligible, as is clearly to be

seen from the photograph under consideration. There is

Fvg. 2

* 'Thil. Mag.," December, 1904, p. 737. Jahrbuch d. Rad. n.
Elektr., 1905, p. 14.
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Photographic

Plate

Re

consequently, so to speak, a large penumbra. Thus the
trace upon the plane of the paper of all the a rays is such
as is represented in Fig. 3, the deflections being all exag-
gerated so as to be capable of depiction.

Now suppose an aluminium
plate is placed, as in M. Bec-
quereFs experiment, over the slit,

so that the a particles have to pass
through it on the way to the photo-
graphic plate. M. Becquerel sup-
poses that there ought therefore to
be an increased displacement of the
photographic image. But this is

not so. The path of any one a

particle is slightly deflected, but
the whole trace is not appreciably
disturbed. The aluminium dimin-
ishes the range of every a particle
by the same amount, but the only
result is to cut off all the rays which
would have gone past a certain
point, say Q, and to cause them to
take the places of those rays which Fig. 3
fell short of Q; these latter being
further shortened. This does not in the least affect the posi-
tion of the outer edge of the trace upon the photographic
plate; and though there must be a slight movement of the
inner edge, so that the trace is somewhat narrower, the
change is so small that it could not possibly be detected, as
a glance at the photograph will show. Magnetic dispersion
of the a rays does exist : it has been directly shown by
Rutherford,* and, as I think, indirectly by M. Becquerel's
own experiments, in the peculiarities of the curvature of his
photographic traces. But it could not be shown in the man-
ner of the experiment which M. Becquerel now describes.
That would be analogous to the search for evidence of the
motion of the stars in the line of sight in the displacement
of the visible spectrum as a whole, whereas the measurement
to be made is of the displacement of some Fraunhofer line
in the spectrum, i.e., of one set of waves which can be isolated
for consideration. It is here that Rutherford's experiment
is differentiated from that of M. Becquerel. The former em-
ployed as a source of rays a wire coated with a thin layer of
RaC emitting o. particles of uniform velocity, which is

analogous to confining one's attention in the star problem to

1905.
Also quite recently by Mackenzie, "Phil. Mag." Noyember
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waves of one length. Moreover, Rutherford passed his a
particles for some considerable distance through a vacuum
whilst yet under the influence of the magnetic field. Thus
the evidence of the increase of curvature in their paths,
originally caused by the loss of velocity in penetrating matter,
was accumulated. But if, as in M. Bccqucrers experiment,
the path is in the air, then any appreciable increase of curva-
ture closely precedes the cessation of all evidence of motion,
and the result must be in any case almost beyond detection.

M. Becquerel remarks that there is no evidence in his

photographs of the greater precision of the outer line of the
trace, which I had anticipated. But the photograph which
he now publishes shows that there is too much penumbra for

such an effect to be visible.

THE POSITIVE CHARGE OF THE a PARTICLE.

Considerable discussion has recently taken place as to

the mode in which the a particle acquires its positive charge.
It has been pointed out more than once that it may be
explained as the result of ionisation by collision (Rutherford,
address to St. Louis Congress, 1904; Bragg, 'Phil. Mag.,"
December, 1904), and that the same hypothesis will explain
the deposit of tJie radium emanation on the negative electrode
(Bragg and Kleeman, December, 1904). In the case of the
emanation, an explanation, which I understand to be similar,

has been carefully worked out by Mackower ("Phil. Mag.,"
November, 1905).

Rutherford has shown that the a particle is charged at

the moment of leaving the radium salt. But I do not think
that this result is in any way prejudicial to the collision

theory. He evaporated a very weak solution of radium on a
plate, and supposed that as a result he had an excessively

thin layer, so that the particle made very few collisions before

emergence. But when such deposits are examined under a

microscope it is seen that the salt is gathered in little heaps,

and there is no true layer at all. The bulk of the a particles

pass through hundreds of atoms before emergence, and there

is ample opportunity for ionisation by collision.

We find that the a particle spends energy in causing

the expulsion of electrons from the atoms of any gas which it

traverses. The tables of stopping powers given above show
that the expenditure of energy follows the same law when
the atoms are massed in a solid. We conclude that the solid

is ionised in the same way as the gas. We should therefore

expect to find slow-moving electrons issuing from radium
itself, and from both sides of any solid screen through which
the particles pass. Surely these are the effects observed by
J. J. Thomson, Rutherford, and others. This has already

been suggested by Soddy ("'Nature," March, 1905).
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THE a PARTICLES OF URANIUM AND THORIUM.

By W. H. Bragg, M.A., Elder Professor of Mathematics and

Physics in the University of Adelaide.

[Read April 3, 1906.]

This paper is divided into two parts. Tiie first contains

a discussion of the magnitude of the ionisation current due to

a layer of radio-active material scattered on the floor of an
ionisation chamber, and covered by a uniform sheet of metal
foil. The result is expressed in a formula which is somewhat
complicated in its general form, but is capable of simplifica-

tion under suitable conditions. Account is taken of the varia-

tion of ionisation with velocity. The second contains an
account of experiments which show :

—
(a) That the values of the current in various cases, cal-

culated from the formula, agree very well with the
results of observation.

(h) That the ranges of the a particles of uranium and
thorium are very nearly, perhaps exactly, equal
to the range of the a particle of radium.

(c) That the rate at which thorium atoms break down is

'19 of the similar rate for uranium.

Part I.

The method which was used by Mr. Kleeman and myself
in the determination of the ranges of the a particles emitted
by radium and its products does not lend itself to the corres-

ponding determinations in the cases of uranium and thorium.
It is a necessary feature of the method that all a particles

except those moving normally to the horizontal layer of radio-

active material should be prevented from reaching the ioni-

sation chamber, below which the radium is placed. This is

done by the use of a bundle of vertical tubes, which stop
all a particles other than those moving in the desired direc-

tion. But this limitation diminishes very greatly the num-
ber of effective a particles, and in the cases of uranium and
thorium the effect is reduced below the limits of convenient
measurement. This is the case even when a large surface of

radio-active material is employed. In order to determine the
ranges of uranium and thorium another method must be
devised.

I have, therefore, calculated the ionisation due to a
radio-active layer over which a screen has been placed. The
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result is a function of the relation of the stopping power of

the screen to the range of the particle ; so that if experiir ent

is made tlie one can be found in terms of the other. The
stopping power of the screen may be made the subject of a

direct measurement, and so the range of the a particle can

be determined. I find it better, however, to compare the

range of tlie uranium or thorium with that of radium, work-

ing the experiment by a substitution method ; for the range

of radium is known with some accuracy, and the method itself

is accurate enough when employed in comparing ranges, but

a little uncertain m its application to direct determinations,

as will be exjolained later.

Experiments of this kind have already been made by
several observers, notably by Professor Rutherford and Miss

Brooks (^Thil. Mag.," July, 1900). But at the time when
they were made it was believed that the a rays were ab-

sorbed according to an exponential law : it was not known
that each a particle possessed a definite range or penetrating

power. Consequently the results were not in all cases ex-

pressed in such a way as to render them available for the cal-

culation of the range. I have, therefore, found it convenient

to repeat them.
In the following theoretical treatment of the question

the following cases are considered :
—

(a) When the layer of radio-active material is so thick

that the a rays from the bottom of it are unable

to reach the air above. Such a thickness is of the

order "002 cm.

fh) When the layer is extremely thin.

(c) When the layer is thicker than in (h), but not so

thick as in (a).

(d) When the radio-active material is in the form of

small spheres scattered over the floor of the iouisa-

tion chamber.

The first and second are really special cases of the third.

Uranium and thorium are conveniently treated under (a), in-

duced activities under (h), and radium under (c).

CASE (a).

lonisation jjroduced in air above a thick layer of radio-

active material, on which sheets of absorbing material

are laid.

Let the surface of the radio-active material be of unit

area. Let the full range of the a particle be R, and the
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ransfe lost by passing normally through the absorbing sheet

be D.
Let the stopping power of the radio-active material per

radio-active atom be s. This means that if an a particle

passes parallel to the axis along a cylinder containing only as

much matter as goes with one radio-active atom of the radio-

active material, the loss of range is on the average s times
the loss when an average air molecule is substituted for the
radio-active matter. The length of the cylinder is, of course,

immaterial.

The a particles emerging into the air will penetrate to

distances depending on the quantity of matter traversed be-

fore emerging. Consider, in the first place, all those whose
ranges in air after emergence lie between r and r + dr.

These move at various inclinations to the normal to the sur-

face of the layer ; the number depends on the inclination, and
may be reckoned as follows :

—
Consider only those whose inclinations to the normal lie

between and $ + S0. All these come from a layer of a certain

thickness at a certain depth below the surface. The depth
does not concern us, but the thickness does, for we need to

know the number of radio-active atoms in the layer.

Let n be the number of radio-active atoms in a c.c. of the

material. Let n„ be the number of molecules in a c.c. of air.

The molecules are not uniform, of course, but are averaged for

our purpose.

Then an a particle loses the same range in traversing a

Wo
distance Sr in air as in traversing a distance - . 8r in the radio-

es

active material.
Hence, if PF' is the

layer in question,

the radio-active atom,

OS the course of

the a particle,

then 0Q=^ and
ns

ON = -^- cos 0-

This last expression

is also the volume of the layer from which the a particles come, since
we are considering unit area of the material ; and therefore the

number of radio-active atoms in it is °
'—
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Let each molecule emit N a particles per second. iV is a

very small fraction. Then the number emitted by each particle

between the inclinations and ^ + 8^ is

27rsin^8^ N^inOSO

i-rr 2

Hence, finally, the number of a particles whose ranges in air

after emergence lie between r and r + Sr, and which have
inclinations to the normal varying from to + SO, is

JV sin On^ cos OSrSO

2^

The limits of are 0, and such a value of that the

a particles which come from the very surface of the radio-active

material and move at this inclination to the normal have a

range r in the air after penetrating the absorbing sheet. This

value of is given by the equation D secO + r = R.

Integrating between these limits we find that the total

number of a particles whose ranges lie between r and r + Sr

=— il \Sr

Each of these moves over a range r in air. If, as a first approxi-

mation, it be supposed that in doing so it makes /r ions, then
we find that the whole ionisation (i) is obtained by integrat-

ing this expression with respect to r, having inserted the fac-

tor Ir, between the limits R — D and 0. The result is

Nln,
\{R-D){R-?.D)+ 2Z>Mog||

8s

If 7 = the ionisation when D = 0, then

1= R''

8.S

Hence

=(-9(-?)«7/=|i--| |i-— I
+^'i%'-^

From this formula a curve may be plotted showing the relation

between /// and DjR.
This result is obtained on the assumption that the ionisation

caused by the a particle is proportional to the distance traversed,

in other words that the ionisation is independent of the particle's

velocity. This is not actually the case. I have shown (" Phil.

Mag.," Nov., 1905) that the ionisation is inversely proportional to

the square of the velocity. Assuming, therefore, that the ionisation
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produced is proportional to the energy expended, we may say

that 8e = kSr/e, where e is the energy possessed by the particle

and A; is a constant. Hence e is proportional to V {r + d), where
d is also a constant. In the paper referred to I have shown that

d = 1*33 cm. Thus the ionisation produced by the a particle in

traversing the last r cm. of its course may be put equal to

l(V{r + d) - ^^r)'^

where I is a constant and <^=1'33.

Hence the whole ionisation due to such particles as have
ranges between r and r + Sr is equal to

-\ 1 \{V (r+ d) - Vr) Sr

This must be integrated between the limits oi R — D and 0.

The final result is

4si 2 A 2 ^
= -(R - D + df- -d^ -RVd-Dx^{R + d-D)

Nln^ 3
"

3

^2 ^^R { ^^{R+ d) + V{R + d-D)\
+ 2Dx/d-^ log.

V {R+d)
^/^ 1^ ^ ^^_^^^ ^ ^/

^^1

The value of I, the current when the material is un-

covered, is obtained by putting D — 0. This gives

4s/ 2 A 2 ^
=-(R-^d)^ --d'' - RVd

Nln, 3' ^3
The value of ijl is therefore no longer a function of DIR
merely, as in the simpler formula found for the case when the

variation of ionisation with speed is neglected. Consequently

the curves for various values of R are not all of the same form.

It appears on trial, however, and it might reasonably have

been expected, that the form of the curve is altered but little,

even when R is altered considerably. Curve A was plotted

for the case 7? = 3, and serves very well in the cases of uran-

ium and thorium. It lies very close, as can be found on trial,

to the curve obtained from the simpler formula of the case

when the variation of ionisation with velocity is neglected.

* Even if there be errors in the theory which leads to this formula,

the present argument is not injured, for the formula correctly represents

the actual facts.
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The following co-ordinates have been used in drawing the

curve :

—

DjR -067 -110 -167 -250 -333 -443 -568 -067 -833

ijl -773 -657 -532 -378 -262 -148 -069 030 -010

CASE (b).

Thin layer of radio-active material.

The limits for 6 are now ^, and 6-2 where

D sec $,-^r=R, and {D+D') sec e^^r=R.

D' being the air equivalent- of the layer of radio-active

material. Hence, the total number of particles whose ranges

lie between r and r + dr, is

'^[ \Y^) ~ XR^rj J
~ " 2.« " (R-rf

where D'- is neglected.
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In this case we find that the whole ionisation (?) is given

by
2.<?i

Nln^U

^(i? + ^-i>)-y(d)----— log. ^

ViE + d) ^ol^(R + d)+ ^/d\

and the ionisation due too the uncovered material by

2s /

Nln^D
= ,/{R-^d)- Vd.

If we had supposed the ionisation to be independent of

the velocity, we should have obtained the result

D D D
1/1= 1 1 loo-.—

•

In this case the effect of neglecting the variation of

ionisation with velocity is more serious. For instance, if in

the simpler formula we put Z)/i? = '25, we find that ?'//== '40;

whereas, if we use the fuller formula, and put D — 'lb, R = 3,

we find that i/I = 'AA8.

These formulas are applicable to measurements of the

range due to induced activity, since it is to be supposed that

the active deposit is extremely thin. Curve B is plotted from
the fuller formula of the two, for the case in which R — 1. As
usual, d is put equal to 1*33.

The following co-ordinates have been used in drawing the

curve :

—

DIR -061 -124 -250 -357 -500 -690 -833

ill -807 -612 -467 -335 -193 -077 -023

CASE (c).

Moderately thin layer of radio-active material.

Let the air equivalent of the thickness of the material be D'.

This must be considered in two parts.

(i.) Where r is such that D-\-D'-\-r is less than /?, the

-'D+D' -' I)

limits of are cos — and cos ; and the limits of r
R—r R-r

ai e R-~ D — D' and zero.
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(ii.) Where r is such that />+ W -\-r is greater than /?, the

-^ D
limits of ^ are cos and zero, and the limits of r are R - D

R-r
and R-D-D'.

Hence

iV/Tz^ J7?_/)_/)'( \R-rl J ( )

R-D-D rfj)^D'\ f D

= -(/e-/)+c^)'--(/?-/:>-Z>'+rf)'-2Z>V^
3 fj

D' ^(D + D')[^{R+d) + ^{R + d-D)}
+ -^-—- los-

y{R+ d) " VZ^{ ^(A' + rf)+ J(R + d-D-D')

D"-^2DD' ^R\v{R + d) + ^{R + d-D- D')
loe.-

V{R + d) ^ ^{^D+ D')\V{R+ d)+ x^d\

Curve C is plotted from this formula for the case when R = 3'5

and D' ='b. As usual, d is taken equal to 1'33.

The following co-ordinates have been used in drawing the

curve :

—

DjR '057 -143 -200 -257 -380 -500 -714

i/I -833 -642 -539 -449 -288 -174 -044

CASE (d).

The radio-active material in the forim of small spheres.

This case is not realised in any of the experiments des-

cribed in this paper, but is introduced in order to show how
greatly the effects depend on the mode of arrangement of the
radio-active material.

Suppose the sphere to be of such a size that its diameter
is a few times greater than the range of the a particle in the
radio-active material itself. It may then be supposed that the
sphere emits equal numbers of a particles in all directions
and at all ranges up to the maximum. Neglecting the varia-
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tion of ionisation with velocity we find that the ionisation is

proportional to

fcos.-^Z)//? [R-Dsec. $

J J
sin 0. r. de. dr.

o o

D
i.e., to 7?^- D^+ 2RD log. —

.

Thus ijl = 1

D' D D
\~ 2— loo-. —

R' R "" R
If DIE = '25 then ill = '25 nearly. In the case of a thin

uniform layer we found above that if D fR — '25, theni/ 1 = '4:0.

Thus the effect of a screen in cutting down the ionisation

effects depends very much on the mode of disposition of the

radio-active material below it.

Part II.

The apparatus employed was of the usual form, and very

similar to that described by Rutherford ("Radio-activity,"

1905, p. 98). As shown in the figure the material was laid on
the high potential plate B, at such a distance from the upper
plate A that no a particle could reach it. Thus, every a

particle ran to its extreme range ; and, to make more certain

of catching all the ions, the upper plate was extended down-
wardsi at the sides.

'~ ^ to Q.E.

j]iilir MR.

-^10 Battery
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Uranlum.

The uranium was used in the form of the green oxide,

UaOy, and was freed for the time from Uranium X. This was
not necessary, but convenient, as it diminished the fi ray
correction. The uranium was ground to a fine powder, and
placed in a shallow depression turned in a metal plate, the
diameter of the recess being 3'17 cm. and the depth 1-32 inch,
which was far more than enough to make sure that the a
rays from the lowest stratum could not get out. The surface
of the material was carefully smoothed by the aid of a polished
metal plate. A potential of 300 volts was used, which was
nearly sufficient to saturate ; more was not necessary, as only
relative ionisations were in question. Aluminium foil w^as

used as the absorbing layer, the weight and area of each
piece being measured so as to obtain the product of the
density p and the thickness d. In the following table
the first column gives the value of pd of the foil used, and
the second the corresponding current, being the mean of five

readings of the leak for ten seconds.

I. II. III. IV. V.

pdy. \0^
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and placed in the fourth column. It was then possible to

obtain from each reading a determination of the pd of that

aluminium sheet which the a particles of uranium could just

penetrate. For example, the table shows that when
pd ='000949, i/I = '456. The abscissa of curve A correspond-

ing to this ordinate is *205. Consequently the pd of full

range is equal to •000949/*205 = '00463. The figures in the

last column show the result of this calculation in the case of

each observation. Their close agreement shows that the ex-

perimental results fit accurately a curve derived from the

theory given above, and is good evidence of the soundness of

the calculation.

The mean of the values in the last column is '00456.

Had illm.

A very small quantity of radium bromide was dissolved

in water and evaporated on a platinum plate. It was then
raised to a bright red heat, in order to expel the emanation.
Some RaC still remained, but this fell to a negligible value

in a few hours, as was shown by the fact that the ionisation

current due to the newly prepared layer declined to about
half value in that time. It was then re-heated so as to drive

off such fresh emanation as had been formed since the pre-

vious heating. It has been shown by Kleeman and myself

("Phil. Mag,," Dec, 1904), that a layer so heated is very

nearly free from all the radio-active products of radium.
The same aluminium foils were used as in the previous

experiment. The results are given in the following table :
—

I.
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leaving the surface). Although the radium in this case was

nearly free from its radio-active descendants, yet a small trace

must have remained. The effect would be to make the value

of the current a little too large at all times, but especially

when the absorbing sheet was so thick as to stop almost en-

tirely the a jDarticles from the radium itself ; so that the last

readings of the last column would be too high, which is the

case. A more important explanation of the want of concord-

ance of the first and last results with the rest seems to be

that for some reason the first layers of aluminium foil which

are laid over the material cut down the radiation more than

they ought to do. This may in part at least be a consequence

of the experimental arrangements. The aluminium foil

cannot be made to lie very flat on the surface of the material,

on account of its flimsy nature, and must have a little air

space underneath it. >Tow, the air next the material is the

seat of a relatively large amount of ionisation. Thus, the

first layer may have an exaggerated importance. Another

partial cause may arise from the fact that the first layer or

two must cut off the easily absorbed radiation from the radio-

active surface which has been shown to exist by J. J. Thom-
son and by Rutherford. I am not aware of any measure-

ment of the amount of ionisation due to this radiation. If

in this experiment only 4 per cent, of the whole ionisation

current, when the material is uncovered, is supposed due to

this cause; and if the foil whose pd ='000317 cuts off three-

quarters of it, and the next addition of foil the remainder,

then the figures in the last column become, in order, 488,

487, 487, 496, 486, 490, 502, 514. Thus the existence of a

small quantity of radiation of this kind would explain the

present discrepancies in the experiment. It will be seen later

that a similar effect occurs with thorium. It is not so notice-

able in the uranium experiment, as will be found on turning

back to the table of results. Still, the first result is rather

smaller than those which follow, and a separate measurement
made with a very thin layer for which pc? = '000133 gave a

value for the full range equal to "00426, which is much smaller

than the rest.

It should be mentioned that the first and last readings

are more liable to error than the others, since the ends of the

curve are used in obtaining them.
On the whole, therefore, the radium measurements are

liable to certain small errors whose magnitude can hardly be

estimated as yet. But they are small, and they tend to bal-

ance each other, so that for our present purpose we may safely

assume the mean of the results of the last column, viz.,

'00466, to be the pd of that sheet of aluminium, which can
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just be penetrated by the a particle of radium. If there are

errors of experiment other than those discussed above they

are common to the experiments with uranium and thorium,

and disappear when comparison is made.

RaC.

A smal] piece of copper foil was rendered active by ex-

posure at a negative potential to the emanation from one or

two mmg. of radium bromide. Tinfoil was used as the ab-

sorbing layer. There was a special difficulty in the experi-

ment due to the decay of the active matter. This was over-

come by taking measurements of the current with the RaC
uncovered before and after each measurement when foil was
placed over the radiating material. The observations were
equally spaced in point of time, so that the geometric mean
of the two former measurements could be matched against the

latter. The results are shown in the following table :
—

I.
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The results of one experiment are shown in the following

table :
—

I.
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The general conclusion is, therefore, that uranium,
thorium, and radium eject a particles of nearly, if not ex-
actly, the same speed. Considering the many parallelisms
already known to exist between the processes of disintegration
of these substances and their products, this new fact is cer-

tainly suggestive. It would be very interesting to know the
ranges of Th.X. and Th. emanation.*

Relative Activities of Uranium and Thorium.

An expression is found in Part I. of this paper for the
total ionisation over an uncovered deep layer of active ma-
terial. By its aid we may find the relative numbers of
a particles emitted by uranium and thorium when the ionisa-
tion currents due to known areas of the layers have been
measured.

Since the ranges are so nearly alike, it is sufficient to use
the simpler formula:—

Nl'n,

If, now, the suffixes U and T refer to uranium and
thorium, we have

/ TV 7?2„

/t Nr R'iSu

and therefore

Each time that a thorium experiment was completed a compari-

son was made of the currents L^ and 7^. In the first case —
was found to be •234

; in the second -234.

—
--

I

as may be seen from the results given above can

456\^-

be taken as equal to I ) =-916.
^

U76/

* Experiments just completed go to show that the particle from Th.B.
is rather more penetrating than that from RaC ; and that the particle from
Th Em. has a range of about tln^ee fourths of that from Tli.B. It is

already known that the range of the particle from RaA is -68 of that from
RaC. (April 4, 1906.)
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*S', V'232 + L>^ar) 23-2

S, ^'239 + 1^16 26-2

assuming the square root law (Bragg & Kleeman, "Phil. Mag.,"

September, 1905) to hold for uranium and thorium.

Hence, finally,

JV 23-2
—'' = •234 x-916 X —- =-190.
N^ 26-2

This result may be a little too small, since the range of

the a particle of thorium may be slightly over-estimated.

The square of the range enters into the formula of compari-

son, but on the other hand any a rays of long range which
have not been removed from the thorium would make I^

too large. On the whole, therefore, the actual value cannot
be far from *20, i.e., the uranium atoms break down very

nearly five times as fast as the thorium.

I have preferred to make the method one of comparison
of ranges rather than of absolute determination. For there

are two or three difficulties in using it for the latter purpose.

In the first place, as already said, it is not easy to make the

thin aluminium leaf lie very close to the radiating surface,

and the layers of air close to the surface contribute a rela-

tively large number of ions. To make this error uniform I

have used a net of very fine wires, with a mesh of | of an
inch, to keep the foils down. The net was, of course, placed
over the bare surface also, when I was measured. Again,
there is a disturbing effect due to the secondary ionisation of

the absorbing sheet. Mme. Curie has called attention to effects

of this kind (Rutherford, ''Radio-a<?tivity," 1905, p. 189).

T find that there is slightly more ionisation when, of the two
layers of foil, Al. and Sn., the latter is on top. Using tin-

foil, the range always comes out rather larger than when
aluminium foil is employed : f ./;., the range of RaC when
tinfoil was used was found to be 7*4 cm., and when aluminium
foil was used 6'5 cm. The range of Ra, as found bv the aid

of aluminium foil, was 3*26, which is half the range of RaC,
as it should be. I had no tinfoil thin enough to give an
accurate measurement of the range of the a particle of Ra.
Both measurements with aluminium foil are too low, and the
one with tinfoil is too high. The tinfoil lies flatter on the
surface than the aluminium, which may help to explain rhe
difference, but it seems more probable that it is mainly due
to the secondary ionisation.

One other difficulty lies in the way of an accurate deter-
mination of the range in air by this method. As has already
been mentioned bv Kleeman and myself ("Thil. Mag.," Sept.',



32

1905), the loss of range of the a particle of RaC in going
through a given sheet of material appears to be slightly

greater than the loss of range of an a particle of RaA, and
it is not yet quite clear whether this difference is real or appa-
rent.

The difficulties which have just been mentioned occur only
in the absolute determination of air ranges, and do not affect

the accuracy of the comparison of the ranges of radium,
uranium, and thorium.

I owe my grateful thanks to Dr. W. T. Cooke for his

have thought it better to allow it to stand without alteration.

Note.—Since the above was written I have received the
February number of "The Philosophical Magazine," cont-ain-

ing an article by Mr. N. F. Campbell on "The Radiation from
Ordinary Materials." In finding the formulae necessary to

his investigation, Mr. Campbell has covered part of the
ground gone over in Part I. of this paper. As the fuller

treatment which I have given is required in my own work I

have thought it better to allow it to stand without alteration.

In a footnote Mr. Campbell expresses his inability to see

why I introduced an obliquity factor cos into the prelimi-

nary calculations of my first paper on the a rays ("Phil.

Mag," Dec, 1904), The mistake is mine. I did not discover

it until I had occasion to consider the matter again in con-

nection with this present investigation. By omitting the fac-

tor, Mr. Campbell has obtained the correct formula for the
case which he has investigated.
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Descriptions of Australian tineina.

By E. Meyrick, B.A., F.R.S., F.Z.S.

[Read April 3, 1906.]

Whilst preparing my material for the classification of the

rijitdlkUr, I have had occasion to turn out several dark cor-

ners of the Tiu(iu((, and have investip-ated the affinities of

some neglected or misunderstood genera, besides discovering a

few species accidentally overlooked hitherto. The results of

this research are embodied in the following paper.

XYLORYCTID^.
Chereuta, n.g.

Head smooth : tongue developed. Antennse |-1, in male

simple or minutely ciliated, basal joint moderate, without

pecten. Labial palpi very long, recurved, second joint thick-

ened with appressed scales, terminal joint as long as or longer

than second, slender, acute. Maxillary palpi obsolete. Pos-

terior tibise smooth, with expansible whorls of rough scales at

origin of spurs. Forewings with lb furcate, 2 from | . 7 to

costa or apex. 8 absent, 11 from middle. Hindwings some-

what over 1, trapezoidal, apex obtuse, termen sinuate, cilia

J-f : 3 and 4 connate, 5 parallel, 6 and 7 connate or stalked,

8 anastomosing with upper margin of cell towards base.

Type (7. tmfhalea. Allied to Cntorycth, from which it

differs especially by the structure of vein 8 of hindwings.

The species are relatively small dark insects, with a tendency

to metallic colouring.

Cltei-euta f'lutlialea, n. sp.

Male, female, 12-13 mm. Head and thorax blackish,

with a few white scales. Palpi black, basal joint white,

second joint white except base and apex, terminal joint

sprinkled with white. Antennaj blackish. Abdomen dark

fuscous, segmental margins white. Forewings elongate-oblong,

costa gently arched, apex obtuse, termen slightly sinuate or

nearly straight, somewhat oblique : dark fuscous, coarsely

irrorated with black, and more irregularly with

white ; the white scales appear to form an irregular line

from costa beyond | to tornus, and a terminal series of dots,

but no other defined markings : cilia metallic purplish-bronze.

Hindwings with 6 and 7 connate : dark bronzy-fuscous : cilia

fuscous, with dark fuscous basal line.
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Sydney and Shoalhaven, New South Wales, in October
and January ; two specimens. Characterized by the strong

white irroration and metallic cilia.

Ghereuta anfhracistis y n. sp.

Male, 10 mm. Head and thorax dark metallic purplish-

leaden-grey. Palpi dark bronzy-fuscous, towards base whit-

ish. Antennae dark fuscous, simple. Abdomen dark bronzy-

fuscous, lateral margins spotted with white. Forewings elon-

gate, costa gently arched, apex obtuse, termen rather obliquely

rounded ; dark bronzy-fuscous with coppery reflections, with a

few scattered white scales : cilia dark fuscous. Hindwings
with 6 and 7 connate ; dark bronzy-fuscous ; cilia dark fuscous,

basal third blackish-fuscous.

York, West Australia, in November; one specimen.

Ghereuta chalcistis, n. sp.

Male, female, 13-16 mm. Head and thorax metallic

bronzy-grey, side-tufts yellowish. Palpi bronzy-grey, towards
base whitish. Antennae dark fuscous, in male minutely
ciliated. Abdomen bronzy-fuscous, segmental margins broadly
whitish. Forewings elongate, costa gently arched, apex ob-

tuse, termen hardly rounded, oblique ; fuscous, irrorated with
dark fuscous and mixed with yellowish-brown ; stigmata very
obscurely indicated with dark fuscous scales, plical somewhat
beyond first discal : cilia fuscous. Hindwings with 6 and 7

stalked ; dark fuscous, darkest towards apex ; cilia fuscous,

with dark fuscous basal shade.

Albany, West Australia, in December ; two specimens.

(ECOPHORID^.
I now divide this family into two main groups, viz., (A)

having antennae of male moderately or strongly ciliated (1 or
more) ; and (B) having antennae of male simple, or at most
minutely ciliated (not over

-J).
This second group is that

which I formerly separated as a distinct family (Depres-
sariadce); it is rather numerously represented in the Indian
region, and I am now better acquainted with its extent. It
is a natural assemblage, and I find some genera are referable
to it, which I had placed elsewhere, notably Eupselia and
Thudaca. The three genera, Eupselia, Thudaca, and Bolero-
mima, though by no means very closely related together, agree
in the possession of a very singular form of pupa—naked,
angular, and seated erect upon the truncate tail, imitating a
leaf—and it is therefore probable that some other genera of
the group will be found to show the same character, which
will be of interest as an indication of affinity.
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A general classification of the family may be expressed by
the following table, but the characters are not in all cases

absolute :
—

A. (Erophovind'. Aiitoima^ of male ciliated (1 or more).
1. (KcopltniUhn. Voin 7 of forewings to costa.

2. Eulecli liddcs. ,, ,, ,, apex.
3. PhUobotidrs. ,, .. ,. termon.

B. J^eprcssariancr. Antoniux^ of male sijtiple or miimtelv
ciliated (^).

1. DeprefiMiriades. Antennge shorter than forewings.
2. Cnrcinidcfi. Anteniiffi as long as forewings.

The following is an ordered list of the Australian genera
referable to the DejwessariancK

:

—
1. Pepressariades. Enchocrates, AJeyi-.

]\[achetis, Meyr. Pedois, Turn.
Snhyrelata, Meyi'. Doleromima, Meyi

.

Eupselia, Meyr. Binsitta, "Walk.
Eutorna, Meyr. Ceratophysetis, Meyr.
Heterobathra, Low. Ethmia, Hb,
Hetorochyta Meyr. o Carcimdrs.
Acolasta, Mevr. Pholentis, Meyr.
Leptosac^^s Meyi-. Octasphales, Meyr.
Bida Walk. Peritorneuta. Turn.
Ihudaca. ^^ alk. Scorpiopsis, Turn.

Macrobathra, Meyr.

Macrohaflira liexadyas, n. sj^.

Male, 12 mm. Head white, with three dark fuscous dots

on forehead, and one on each side of crown. Palpi white,

second joint with base and a subapical ring dark fuscous, tor-

minal joint dark fuscous, with apex and a subbasal ring white.

Antennce ochreous-whitish ringed with dark fuscous. Thorax
white, irregularly irrorated with dark fuscous. Abdomen
fuscous. Forewings dark fuscous irrorated with white ; mark-
ings ochreous-whitish ; a moderate fascia from \ of costa to ^
of dorsum, angulated and partially interrupted in middle : an
oblique spot from middle of costa, and a triangular spot on
dorsum before tornus, separated by cloudy, round, dark fus-

cous spot: a spot on costa at |, and a similar one opposite it

on termen : cilia fuscous, ochreous-whitish opposite costal

spot, and on a large terminal patch. Hindwings grey, darker
towards apex : cilia light ochreous-grey.

Rosewood, Queensland, in September ; one specimen.
Quite distinct from any other ; the form of the first fascia is

a marked character.

BORKHAUSENIA, Hb.
Borkhausenia capnodyta, n. sp.

Female, 12-13 mm. Plead whitish-ochreous, crown irro-

rated with dark fuscous. Palpi whitish-ochreous, terminal
c2
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joint and lower half of second irrorated with blackish. An-
tennae fuscous. Thorax fuscous, irrorated with blackish, api-

cal half of patagia whitish-ochreous. Abdomen pale greyish

-

ochreous, sprinkled with fuscous. Forewings elongate, nar-

row, oosta gently arched, apex pointed, termen extremely
obliquely rounded ; fuscous, irrorated with blackish ; extreme
base whitish-ochreous ; stigmata large, round, cloudy, black-

ish, plical slightly beyond first discal, an additional similar

spot on tornus ; a suffused whitish-ochreous spot on costa at |,

followed by some blackish suffusion : cilia pale fuscous, irro-

rated with blackisih towards base. Hindwings grey, paler

towards base ; cilia whitish-fuscous.

Duaringa and Brisbane, Queensland, in September : two
specimens. Not very near any other* : might perhaps be placed

next B. epimicfrt.

Boi-Jcliaiisenia (i.^ptrrtd, n. sp.

Male, 11-13 mm. Head, palpi, and thorax white,

sprinkled with pale fuscous. Antennae white, ringed with
dark fuscous. Abdomen pale fusicous. Forewings elongate,

rather narrow, costa moderately arched, apex acute, termen
slightly sinuate, extremely oblique ; white, costal and dorsal

areas irrorated with fuscous, leaving an irregular, broad, clear,

central streak ; two blackish dots beneath costa towards base,

two transversely placed beneath costa before J, one beneath
middle of disc, one towards costa at ^, and one in disc at i :

cilia whitish. Hindwings pale grey; cilia ochreous-whitish.

Sydney, New South Wales: Albany, West Australia: in

September and October, two specimens. Allied to B. laf/ard.

EuLECHRiA, Meyr.

Eulechria textilis, n. sp.

Male, female, 13-17 mm. Head and thorax white, irro-

rated with dark fuscous. Palpi white, second joint with lower
half and a subapical ring irrorated with dark fuscous, termi-

nal joint more or less widely irrorated with dark fuscous

towards base and apex. Antennae white, more or less

suffusedly ringed with dark fuscous. Abdomen grey.

Forewings elongate, narrow, costa gently arched,

apex obtuse, termen very obliquely rounded ; white,

irrorated with dark fuscous, tending to form longitudinal

streaks : a blackish subcostal daslh from base of costa ; stig-

mata blackish, linear, plical obliquely beyond first discal,

usually discal stigmata connected or absorbed by a fine black-

ish line, and a similar line along fold from base to plical

etigma : some undefined dark fuscous marks before termen
and apical portion of costa: cilia whitish, with two distinct
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lines of dark fuscous irroration. Hindwings with 3 and 4

often stalked or even sometimes coincident, 5 approximated

at base to 4 or even connate; grey, ligiiter towards base: cilia

light grey.

Sydney, Bathurst, Murrurundi, and Glen Innes (4,500

feet). New South Wales; Campbelltown, Tasmania; in No-
vember and December, ten specimens. This obscure, narrow-

winged species of the sirrella group is curious on account of

the variable neuration of hindwings ; but since some specimens

are quite normal, it cannot be generically separated, and the

resulting enlargement of characters does not affect my tabula-

tion or render the genus less distinct.

Ptochosaris, n. g.

Head with loosely appressed hairs ; tongue developed.

Antennse ^, in male moderately ciliated (1), basal joint mode-
rate, without pecten. Labial palpi moderately long, slightly

curved, subascending, second joint with loose, rough, project-

ing tuft of scales towards apex beneath, terminal joint less

than half second, slender, acute. Posterior tibiae clothed with
long hairs above. Forewings with 2 from angle, abruptly
curved, 3 absent, 4 approximated, 7 and 8 stalked, 7 to ter-

meu, 11 from middle. Hindwings |, ovate-lanceolate, cilia 2 ;

A absent, 5 somewhat approximated to 3, 6 and 7 parallel.

Allied to Saropla, of which it is a degraded development,
with similar palpi, but differing in the reduced neuration, and
absence of basal pecten of antennae.

Pforho'^ans horrenda , n. sp.

Male, 10-11 mm. Head, palpi, antennae, thorax, and
abdomen fuscous, mixed with whitish. Forewings broad-
lanceolate, acute ; fuscous mixed with whitish. Hindwings
grey.

Blackheath, New South Wales ; Mount Lofty, South x\us-

tralia ; in October, two specimens. This is a most obscure and
insignificant-looking insect.

-^OLOCOSMA, Meyr.

This genus must certainly be transferred to the CEcophO'
rifhf", and will equally certainly be placed amongst the Philn-
botides, but its exact position in that group is not so obvious.

On a strict interpretation of structure, it appears to be nearest
to Ori/fJierfa, and it may be placed in the neighbourhood of

that genus until more profound research or the discovery of

new material discloses its true affinity. To the two species

originally described I now add a third, but as it is closely

related to one of them it does not help the situation.
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J^olocosma cycloxantJm , n. sp

Male, 8-9 mm. Head and thorax dark fuscous more or

less mixed with ochreous-whitish. Palpi dark fuscous, second

joint mixed with white. Antennae blackish, obscurely spot-

ted with white. Abdomen dark grey. Forewings elongate,

costa moderately arched, apex round-pointed, termen ex-

tremely obliquely rounded; whitish, closely irrorated with
dark fuscous, veins posteriorly lined with white ; two light

orange, dark-edged fascige enclosing a slender, direct, silvery-

white median fascia, first narrow, even, second narrow on dor-

sum, widened throughout to costa, enclosing silvery- white dis-

cal and costal spots ; a light orange line along lower part of

termen : cilia fuscous, on termen with a strong black basal

band, narrowed upwards, enclosing about five silvery-white

dots. Hindwings rather dark grey ; cilia grey.

Albany, West Australia, from September to December
;

five specimens. Very similar to .4. iridozona, but the pos-

terior simple V-shaped fascia of that species is replaced by a
more complex marking.

EupsELiA, Meyr.

This genus is distinguished from all others in this groujD

known to me by the unusually short and weak labial palpi
;

the absence of vein 8 in the forewings is a frequent character
in this group, whilst in the other section of the (Ecoyhoridct
it is exceedingly rare, the single species of Afelof<tirhn being
the only known example.

Eupselia leucaspis, n. sp.

Male, female, 13-16 mm. Head ochreous-yeliow, cen-
trally whitish-tinged. Palpi whitish-yellow, second joint

slightly sprinkled with fuscous. Antennae dark fuscous.

Thorax dark fuscous, apical half of patagia and posterior mar-
gin ochreous-white. Abdomen fuscous. Forewings elongate,
slightly dilated posteriorly, costa moderately arched, apex ob-
tuse, termen obliquely rounded ; dark fuscous ; an ochreous-
white patch occupying basal | except a costal streak : an
ochreous-white fascia beyond middle, on lower half narrowed
and bisected by a dark fuscous line or partially obscured with
purplish ; on each side of this fascia an obscure deep purple
line, becoming obsolete towards costa : terminal area divided
into two patches, very finely strigulated with whitish, anterior
longitudinally, posterior transversely : a small whitish costal

spot before apex, from which a dark fuscous line runs obliquely
to termen beneath apex : cilia dark fuscous, round apex with
a coppery-purple basal line, beneath apex with a coppery-
purple sometimes black-centred basal dot, on lower half of
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termen with three small round black spots edged anteriorly

v.ith whitish and posteriorly with deep purple, separated hy

black interspaces. Hindwings ochreous-yellow : an irregular

dorsal fascia of dark fuscous suffusion : a variable dark fuscous

terminal fascia, sometimes broad at apex, sometimes very nar-

row, not reaching tornus : cilia fuscous, with dark fuscous

bcisal line.

Quorn, South Australia : York, West Australia : in Octo-

ber and November ; ten specimens. E. philoniorpha, Low.,

must be near this, but T think distinct if the description is

accurate: I have not seen a specimen.

E'wpselia trithrona, n. sp.

Female, 15 mm. Head pale ochreous-yellowish. Palpi
whitish-yellowish, towards base sjDrinkled with fuscous. An-
tennae dark fuscous. Thorax dark jDurplish-fuscous, with an-

terior and posterior ochreous-whitish spots. Abdomen fus-

cous, mixed with whitish-ochreous. Forewings rather broad,

costa rather strongly and unevenly arched, ajDex obtuse, ter-

men nearly straight, rather strongly oblique : dark purple-

bronzy-fuscous ; a broad ochreous-white fascia from dorsum
about J, rather narrowed upwards and not reaching costa: a

moderate ochreous-white fascia beyond middle, narrowed and
rather broadly interrupted in disc: cilia ochreous-whitish,

mixed with dark fuscous, with dark fuscous subbasal line (im-

perfect). Hindwings light ochreous-yellow : large apical and
small tornal patches of dark fuscous suffusion : cilia fuscous.

Sydney, iNew South Wales, in November: one specimen.
In the species of this genus with yellow hindwings the extent

of the dark fuscous margin is found to be extremely variable

(apparently without reference to sex or locality) wherever
sufficient material has been obtained, and it will therefore be
reasonable to anticipate similar variability in such species as

the present.

Evp^'dia hijpsicliora, u. sp.

]\[ale, female, 12-13 mm. Head and antennae dark fus-

cous. Palpi ochreous-whitish, mixed with blackish -fuscous.

Thorax dark fuscous, with large ochreous-yellow patchcvS on
shoulders. Abdomen dark fuscous at base or sometimes more
or less wholly suffused with ochreous-yellow. Forewings
rather broad, costa rather strongly and unevenly arched, apex
obtuse, termen obliquely rounded : dark fuscous, slie:htlv

purplish-tinged : a broad ochreous-yellow fascia from middle
of costa, where it includes a dark fuscous dot, to dorsum,
where it extends from I .to near tornus, narrowed upwards,
edges slightly curved inwards : cilia dark fuscous. Hind-
wings dark fuscous, basal half sometimes more or less wholly
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suffused with ochreous-yellow ; cilia fuscous, with dark fus-

cous basal line.

York, West Australia, m November ; nine specimens,
flying high around Encalyj)fus in the afternoon sunshine. A
specimen from Victoria, similar but larger (15 mm.), has
basal area of forewings suffusedly mixed with yellow-whitish,
and a whitish costal mark before apex ; I am uncertain whe*
ther it is a distinct species or only a geographical form, but
probably it will prove to be the latter.

Eiipselia carporcrpsella^ Walk.

Dr. A. J. Turner has satisfactorily ascertained that hea-

tella, Walk., is only a synonym of this, the species being vari-

able.

Eiipselia ]}olo:rantha, Low.

I have this species, which is a good and distinct one, from
Mount Lofty, South Australia (Guest), and also from Vic-
toria (Raynor).

EuTORNA, Meyr.

Head with appressed scales, sidetufts projecting over fore-

head ; tongue developed. Antennae |^, in male serrate, mi-
nutely ciliated (J-A), basal joint moderately long, without
pecten. Labial palpi long, curved, ascending, second joint

thickened with dense ap23ressed scales, sometimes roughly ex-

panded towards apex above or with spreading apical tuft be-

neath, terminal joint as long as second or shorter, slender,

acute. Forewings with lb simple at base (upper fork obso-

lete), 2 from near angle, 6 to apex, 7 and 8 stalked, 7 to

costa, 11 from before middle. Hindwings 1 or almost 1, elon-

gate-ovate or broadly-lanceolate, cilia lJf-2 : 3 and 4 connate or

approximated, 5 bent, 6 and 7 parallel, 6 to apex.

The variation in the scaling of the palpi of this genus is

singular ; I have no doubt that the various forms are all rightly

included in the genus, which is well characterised by other

structure, and has a peculiar and easily recognised facies; the
species are, in fact, often so similar that the structure of the
palpi affords the readiest specific distinction. There are two
New Zealand species (on which the genus was founded) very
similar and closely allied to the Australian, but not identical;

and I now add ten Australian species :
—

1. Second joint of palpi tnfted beneath 2.

Second joint of palpi not tnfted be-

neath 3.

2. Forewings Avith median white streak
continned to apex U'ptnrirapha.

ForeAvings with median white streak
not passing f infonM.
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3. Forewings with one or more oblique
streaks from costa 4.

Forewings without oblique costal

streaks 7.

4. Palpi with scales of second joint
roughly expanded above 5.

Palpi with scales of second joint

appressed spintherias
5. Oblique costal lines white 6.

Oblique costal lines formed by black
scales only pabulicola.

6. ^ledian white streak continued to

apex eurygramtiia

.

]\redian white streak not passing f... tricasis.

7. Forewings streaked with whitish on
veins cliaula.

P^orewings not streaked on veins 8.

8. Terminal joint of palpi with dark
fuscous sui)median band cpicnephes.

Terminal joint of palpi without sub-
median band 9.

9. Terminal joint of palpi nearly as
long as second pelogenes.

Terminal joint of palpi little more
than half second plundocosnia.

Euturnci leptogrupha, n. sp.

Male, female, 12-13 mm. Head whitish, mixed with pale

brownish. Palpi with second joint ochreous-fuscous, white at

base and apex, with long rough projecting tuft of scales be-

neath, terminal joint as long as second, whitish, anterior

edge dark fuscous. Antennae grey, suffused with white above.

Tnorax light ochreous-fuscous, partially suffused with whit-

ish. Abdomen grey, sides and apex ochreous-whitish. Fore-

wings elongate, rather narrow, costa moderately arched, apex
round-pointed, termen extremely obliquely rounded ; brown-
ish-ochreous irroratecl with fuscous, with a few dark fuscous

scales ; a white median longitudinal streak from base to apex,

posteriorly sometimes suffused with whitisli-ochreous, edged
beneath by a blackish streak from near base to and a black

dot at g, and above by a blackish streak from J to § ; a fine

white streak, posteriorly blackish-edged, from \ of costa to

median streak at §, produced along costa towards base, and
an oblique white anterioidy black-edged streak from n of costa

towards apex, not reaching median streak, costal edge between
these suffused with white : costa and termen towards apex suf-

fused with black, except an apical white space : cilia whitish-

ochreous, with two dark fuscous lines becoming obsolete to-

wards tornus, round apex white between these. Hindwings

J, cilia 2: 3 and 4 connate; grey, lighter towards base: cilia

whitish-grey-ochreous. round apex paler with two faint grey
shades.
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Launcestou and Canipbelltowii, Tasmania, in December
and January : four specimens.

Euto?-na intotim, n. sp.

Male, female, 11-14 mm. Head and thorax brownish-

ochreous, face whitish-ochreous. Palpi brownish-ochreous

irrorated with fuscous, second joint with apex white, beneath
with long rough triangular apical projecting tuft of scales,

terminal joint whitish. Antennae whitish, ringed with dark
fuscous. Abdomen whitish-ochreous suffused with grey.

Forewings elongate, narrow, costa moderately arched, apex
round-pointed, termen very obliquely rounded ; ferruginous-

ochreous, more or less suffusedly mixed with fuscous and whit-

ish, leaving an undefined median longitudinal streak of clear

ground colour ; a slender median white streak from base to -|,

edged beneath except at base by a blackish streak, and some-
times extended but without black edging to cliscal dot ; a slen-

der white oblique streak, edged above with dark fuscous, from
I of costa to upper extremity of a transverse white mark in

disc at I, terminated beneath by an irregular black dot ; an
oblique white streak, edged anteriorly with dark fuscous, from
before | of costa, not reaching half across wing ; some whitish

suffusion towards apex ; several irregular blackish marks on
apical portion of costa and termen : cilia whitish-ochreous,

with two ochreous-fuscous lines becoming dark fuscous on
costa, obsolete towards tornus. Hindwings under 1, cilia H;
3 and 4 connate : grey, paler towards base ; cilia pale ochreous-

grey, above apex with two darker shades.

Sydney and BuUi, New South Wales ; Melbourne, Gis-

borne, Healesville, and Sale, Victoria ; Campbelltown, Tas-

mania ; from August to December, and in March, a common
Bpecies.

Eutorna trlcasis, n. sp.

Male, female, 12-16 mm. Head and thorax light reddish-

ochreous, face whitish. Palpi whitish-ochreous, second joint

long, becoming deeper ochreous towards apex, above with hairs

roughly expanded towards apex, terminal joint half second.

Antennae whitish-ochreous ringed with dark fuscous. Abdo-
men whitish-ochreous. Forewings elongate, narrow, costa

moderately arched, apex round-pointed, termven extremely
obliquely rounded : bright ferruginous-ochreous, sometimes
tinged with brown towards middle of costa ; costal edge whitish

towards base ; a slender whitish median longitudinal streak

from base to |, edged beneath with blackish except towards
base; a fine whitish oblique streak, edged above with some
black scales, from ?* of costa to upper of two black whitish

-

circled dots placed transversely in disc at
jf

; a fine oblique
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whitish anteriorly blackish-edged streak from before J of

costa, not reaching half across wing : a short white streak

from apex beneath costa : several undefined black marks on

apical portion of costa and termen : cilia ochreous-whitish,

with two well-marked ochreous-fuscous shades becoming obso-

lete towards tornus. liindwings under 1, cilia IJ ; 3 and 4

approximated: grey, lighter towards base: cilia whitish-

ochreous-grey.

Brisbane and Toowoomba, Queensland : Murrurundi,

Sydney, and Bathurst, New South Wales : Gisborne, Victoria;

from September to December, ten specimens.

Ei(torn<i ein-ijc/rdinnia , n. sp.

Male, female, 14-16 mm. Head and thorax brownish-

ochreous, somewhat whitish-mixed, face whitish-ochreous,

patagia white. Palpi with second joint long, ochreous, deeper

towards apex, densely scaled, hairs expanded above towards

apex, terminal joint somewhat more than half second, whitish,

anterior edge dark fuscous. Antennae in male grey, in female

whitish ringed with dark grey. Abdomen whitish-ochreous.

Forewings elongate, narrow, costa moderately arched, apex

ronnd-pointed, termen extremely obliquely rounded ; bright

ochreous-brown ; a median longitudinal white streak from base

to apex, broadest anteriorly, edged beneath by dark brown
or dark fuscous suffusion from near base to |, where it is

nearly interrupted by a dark fuscous dot from beneath, then

dHated into a small transverse spot, between this and an api-

cal spot more or less suffused with ochreous and indistinct : a

fine white partly black-edged sometimes posteriorly uicomplete

line from r, of costa beneath costa to apex ; an undefined suf-

fusion of blackish and white scales on termen : cilia ochreous,

paler towards tornus, with two dark fuscous lines becoming
obsiolete towards tornus, between these white round apex,

liindwings under 1, cilia H ; 3 and 4 connate: grey, paler or

whitish-grey anteriorly : cilia light grey.

Mount Kosciusko (6,000 feet\ New South Wales: Gis-

borne, Victoria ; also from Tasmania : in January and Febru-

ary, four specimens.

Eutonia iiahnlicola, n. sp.

Male, female, 13-15 mm. Head whitish-ochreous. Palpi

with second joint ochreous, more or less infuscated, white at

apex, with hairs roughly expanded above towards apex, ter-

minal joint somewhat more than half second, white, tip fus-

cous. Antennae greyish-ochreous, becoming whitish-ochreous

towards base. Thorax pale brownish-ochreous. Abdomen
whitish-ochreous. Forewino-s elongate, rather narrow, costa
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moderately arched, apex obtiise, termeu extremely obliquely

rounded : light brownish-ochreous, more or less sprinkled with

fuscous or dark fuscous, veins more or less streaked with
white, especially posteriorly ; a fine undefined line of black-

ish scales on submedian fold from base to about middle, in-

cluding well-marked black plical stigma ; -oblique lines of

blackish scales from costa at J and before j, not reaching
middle, sometimes hardly traceable ; second discal stigma
black edged with white ; some suffused black marks on apical

portion of costa and termen except at apex : cilia whitish-

ochreous, with two ochreous-brown lines becoming obsolete

towards tornus, between these whitish round apex. Hind-
wings under 1, cilia H; 3 and 4 sieparate ; pale grey: cilia

whitish-ochreous.

Brisbane, Queensland, common in September ; Sydney,
New South Wales, in June, July, January, and March ; ten
specimens.

Eutorna spintherias, n. sp.

Male, female, 10-12 mm. Head and thorax ferruginous-
ochreous, face whitish-ochreous. Palpi with second joint

ochreous, more whitish towards base, thickened with appres-
sed scales, terminal joint rather shorter than second, whitish,
anterior edge dark fuscous. Antenna whitish, ringed with
dark grey. Abdomen dark grey, apex whitish. Forewings
elongate, rather narrow, costa moderately arched, apex
round-pointed, termen very obliquely rounded ; ferruginous-
ochreous, in male suffused with brown posteriorly except on a
median streak, in female wholly suffused with dark brown on
posterior half ; markings in male silvery-white, partly edged
with blackish, in female bright silvery-metallic, suffusedly
edged with dark fuscous; a median longitudinal streak from
base to middle, in male edged beneath by a blackish-fuscous
streak from near base to beyond middle ; a slender oblique
streak from costa before middle to | of disc, in female con-
tinued along costa to base ; a transverse-oval spot in disc at § ;

a subtriangular spot on costa before j ; an irregular suffused
apical spot

: cilia light fuscous, with two dark fuscous lines
becoming obsolete towards tornus, round apex white between
these and ochreous-tinged at base. Hindwings under 1, cilia

1|; 3 and 4 connate or approximated ; grey, becoming darker
posteriorly ; cilia grey.

Healesville and Gisborne, Victoria : Deloraine, Tasmania

;

in November and December, eleven specimens. The difference
in the sexes is curious, and at present appears quite unintelli-
gible.
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Eutorna diaula, ii. sp.

Male, female, 13-14 mm. Head whitish-ochreous, side-

tufts sometimes brownisii. Palpi ochreous-whitish, second

joint thickened with appressed scales, irrorated with fuscous,

terminal joint g of second. Antennae pale ochreous ringed

with fuscous. Thorax whitish-ochreous tinged with brownish.

Abdomen whitish-ochreous, sometimes sprinkled with fuscous.

Forewings elongate, narrow, costa moderately arched, apex ob-

tuse, termen very obliquely rounded ; ochreous-whitish,

densely irrorated with brown and dark fuscous except on veins,

which appear as whitish lines ; a fine line of blackish scales in

submedian fold from base to plical stigma ; stigmata small,

blackish, jDlical slightly beyond first discal ; some black scales

towards apical part of costa and termen except at apex : cilia

ochreous-whitish with two blackish-fuscous lines, becoming
pale fuscous towards tornus. Hindwings under 1, cilia 1 J ;

3 and 4 connate ; grey, becoming paler towards base : cilia

whitish-gTey-ochreous, round apex more whitish, with two
fuscous shades.

Casterton, Victoria : Launceston, Campbelltown, and
George's Bay, Tasmania : from November to January, five

specimens. I found the species commonly in Tasmania, but at

the time supposed it to be only pahulicoJa , to which it is very
similar.

Eutorna phmdorosma, n. sp.

Male, female, 15-16 mm. Head and thorax fuscous,

finely sprinkled with whitish. Palpi fuscous, irrorated with
dark fuscous, second joint thickened with appressed scales,

slightly expanded towards apex above, terminal joint some-
what more man half second, whitish, apex fuscous. Antennae
fuscous, obscurely paler-ringed. Abdomen whitish-ochreous.

Forewings elongate, rather narrow, costa moderately arched,
apex obtuse, termen very obliquely rounded ; fuscous, with a
few dark fuscous scales ; stigmata dark fuscous, plical directly

beneath first discal : some undefined dark fuscous dots on
apical portion of costa and termen : cilia fuscous finely

sprinkled with ochreous-whitish, becoming ochreous-whitish
towards tornus. Hindwings under 1, cilia 1 ; 3 and 4 con-

nate ; pale grey ; cilia whitish-grey-ochreous.

Mount AVellington, Tasmania, in January : three speci-

mens.
Eutorna pelogenes, n. sp.

Male, 12-14 mm. Head and thorax whitish-fuscous.

Palpi whitish, second joint irrorated with dark fuscous ex-

cept apex, thickened with loosely appressed scales, terminal
joint rather shorter than second. x\ntennas pale greyish-
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ochreous, ringed with dark fuscous. Abdomen fuscous, apex

whitish-oclireous. Forewings elongate, costa moderately arch-

ed, apex rounded-obtuse, termen obliquely rounded ; whitish-

fuscous, sprinkled with fuscous and dark fuscous ; a blackish

dot beneath costa near base ; stigmata small, blackish, plical

slightly beyond first discal, an additional dot beneath second

discal ; a row of undefined blackish dots round apex and ter-

men : cilia whitish-fuscous, sprinkled with whitish, with two

rather dark fuscous lines becoming obsolete towards tornus.

Hindwings under 1, cilia f ; 3 and 4 connate; grey, lighter

towards base ; cilia grey-whitish, with two faint grey shades

round apex.

Healesville, Victoria, in November ; three specimens.

Eutorna epicnephes, n. sp.

Male, female, 12-15 mm. Head and thorax dark red-

dish-fuscous finely sprinkled with whitish. Palpi ochreous-

whitish irrorated with dark fuscous, scales of second joint

roughly expanded above towards apex, terminal joint § of

second, pale yellowish, with dark fuscous apical and submedian
bands. Antennae whitish-ochreous ringed with dark fuscous.

Abdomen light fuscous. Forewings elongate, rather narrow,

costa moderately arched, apex round-pointed, termen very

obliquely rounded ; brown, irrorated with dark fuscous ; a

blackish dot beneath costa near base preceded by some whit-

ish-ochreous scales ; stigmata very obscure, dark fuscous
;
plical

rather obliquely beyond first discal ; some spots of dark fus-

cous suffusion on apical part of costa and termen : cilia fus-

cous, with a dark fuscous postmedian line. Hindwings |, cilia

1 ; 3 and 4 connate ; fuscous, becoming whitish-fuscous to-

wards base, darker towards apex ; cilia fuscous, with a darker
patch above apex.

Brisbane, Queensland ; Sydney, New South Wales ; AVar-

ragul, Victoria ; in September and October, three specimens.

Larva mines a flat blotch in leaves of Pomaderris (dlipfica,

later emerging and feeding openly, in September. Pupa
naked, rather stout, attached beneath a leaf by tail.

Heterobathra, Low.

Head with appressed hairs, sidetufts spreading ; tongue
developed. Antennae f , in male serrulate, simple, basal joint
moderate without pecten. Labial palpi mioderately long,
curved, ascending, second joint reaching base of antennae,
thickened with dense appressed scales, terminal joint less than
half second, slender, acute. Forewings with 2 from

;|
, 3, 4, 5

approximated, 7 and 8 stalked, 7 to apex. Hindwings 1,

elongate-ovate, cilia '/
; 3 and 4 connate, 5 rather approxi-

mated, 6 and 7 parallel.
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This is a good genus, allied to Eupselia, though very dif-

ferent in appearance, and characterised by the peculiar palpi.

Mr. Lower has kindly sent me examples of his xipho^pma and
hiwacula; the following species is nearly related, especially to

the latter species, but distinct.

Heterohatkra tetracentra, n. sp.

Male, 18 mm. Head pale fuscous. Palpi dark fuscous,

white towards base beneath. Antennae fuscous. Thorax
whitish-fuscous, irrorated with dark fuscous. Abdomen
whitish-grey-ochreous, sprinkled with fuscous. Forewings
elongate, costa strongly arched, apex obtuse, termen obliquely

rounded ; whitish-fuscous densely irrorated with dark fuscous

;

rather large roundish spots of dark fuscous suffusion in disc

at |- and § ; a patch beneath middle of disc between these ap-

pearing pale throufifh obsolescence of dark fuscous irroration :

cilia whitish-fuscous, with irregular subbasal fuscous line.

Hindwings fuscous ; cilia as in forewings.

Geraldton, West Australia, in November ; one specimen.

Heterochyta, n. g.

Head with appressed hairs, sidetufts projecting between
antennae; tongue developed. Antennae |, in male minutely
ciliated (J), basal joint moderately elongate, without pecten.

Labial palpi very long, straight, porrected, second joint

clothed with dense rough projecting hairscales above and be-

neath, terminal joint J-| of second, moderate, acute or toler-

ably pointed. Forewings with 2 from J-f , 3 from angle, 7

and 8 stalked, 7 to apex. Hindwings 1, elongate-ovate, cilia

h ', 3 and 4 connate, 5, 6, 7 parallel.

Type Id. xenomor'pha. Nearly allied to the preceding
genus, but tne palpi are peculiar and cliaracterisUc, approach-
ing those of Phurota. The three species are readily sepa-

rated by the colour of the stigmata and proportions of the
palpi :

—
Stigmata blackish xenomorpha.
Stigmata pale reddisli-ochreous pyrosema.
Stigmata white asteropa.

Heterochyta xenomorpha, n. sp.

Male, 19 mm. Head and thorax fuscous-whitish, shoul-

ders greyer. Palpi 6, dark fuscous finely sprinkled with whit-
ish, white beneath, terminal joint I, acute. Antennae white
ringed with fuscous. Abdomen pale fuscous mixed with whit-
ish. Forewings elongate, moderate, costa strongly arched,
apex obtuse, termen nearly straight, rather strongly oblique

;

2 from f ; fuscous very finely sprinkled with whitish points,

with a very few scattered black specks ; stigmata small, blackish.
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plical obliquely before first discal, second discal transversely-

double : cilia pale fuscous. Hindwings light fuscous ; cilia

whitish, towards base mixed with fuscous.

Perth, West Australia, in October : one specimen.

Heterochyt(( asteropa, n. sp.

Female, 33 mm. Head, palpi, and thorax fuscous very

finely irrorated with whitish ; palpi 6, terminal joint i, loosely

scaled, tolerably pointed. Antennae whitish ringed with fus-

cous. Abdomen elongate, fuscous mixed with paler. Fore-

wings elongate, rather narrow, costa moderately arched, apex
round-pointed, termen nearly straight, rather strongly

oblique : 2 from | ; fuscous, very finely sprinkled with whitish

points, with some scattered whitish scales ; discal stigmata

ochreous-white : cilia fuscous mixed with whitish. Hindwings
pale grey ; cilia whitish, with pale grey median shade.

Sydney, New South Wales ; Mount Lofty, South Aus-
tralia ; in August and September, two specimens.

Tleterochyta pyroserna, Low.

(Pleurota i^yrosema, Low, Proc. Linn. Soc. N.S.W., 1899, 109.)

Female, 31 mm. Very like asteropa, but palpi much
shorter (4), second joint relatively much shorter and more
broadly scLd, ternrnal joint half second, slender, acute ; fore-

wings with ajDex more obtuse, termen less oblique, 2 from | , 7

and 8 longer-stalked, discal stigmata pale reddish-ochreous

;

hindwings and cilia fuscous.

One specimen received from Mr. Lower.

BiDA, Walk.

Head with appressed scales ; tongue developed. Antennae

I, in male serrulate, minutely ciliated (J), basal joint mode-
rate, without pecten. Labial palpi extremely long, recurved,

second joint much exceeding base of antennae, rough-scaled
beneath, terminal joint as long as second, somewhat thickened
with scales towards base, acute. Forewings with 2 from f , 7

and 8 stalked, 7 to apex, 11 from before middle. Hindwings
1, elongate-ovate, cilia \ ; 3 and 4 connate, 5-7 nearly paral-

lel.

Allied to Acolasta and PJtaeosaces^ but differing from
both in the rough scales of second joint of palpi, which are also

exceptionally long.

Bida radiosella, Walk.

(Tseradia rndioKelJa, Walk., Tin. 539 : B'ula rrdmbeUa, ib. 824.)

Male, female, 23-29 mm. Head white. Palpi white,
lower half of second and terminal joints fuscous. Antennae
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fuscous. Thorax white, shoulders, inner edge of patagia, and
two posterior marks fuscous. Abdomen whitish, with dorsal

series of ferruginous patches. Forewings elongate, narrowed
anteriorly, costa moderately arched, apex round-pointed, ter-

men slightly sinuate, oblique ; white ; all veins marked with

fine fuscous lines mixed posteriorly with blackish ; three pale

fuscous longitudinal streaks, first from base beneath costa to

costa beyond middle, extending along it to near apex, second

median, from base to apex, united with first at base, finely

edged with dark fuscous beneath on basal third, and above
from i to I, third less marked, subdorsal, from near base to

near tornus ; ijidications of faint pale fuscous streaks between
veins towards tornus : cilia white, with two light fuscous

lines. Hindwings whitish-grey: cilia whitish, with two faint

fuscous lines.

Blackheath, New South Wales : Melbourne, Victoria

:

Mount Lofty, South Australia : in November, three speci-

mens.

Thudaca, Walk.

On account of the scales of the crown being drawn up
into a raised tuft I formerly classed this genus with the
Tineidce, but am now satisfied that its real position is here; the

neuration is typically CEcophoricJ, and the tendency to a rais-

ed tuft is found in some of the allied genera, such as Pedois;
the peculiar pupa, as noted above, is also clear evidence. I

described thirteen species, and no new ones have since been
discovered.

Ethmia, Hb.

This name must be used instead of Fsecadia, Hb. The
Australian species referred to by Dr. Turner and myself as

hilnrella, Walk., is not the true Itdarella, but must be known
as exhddrella, Durr. ; the two species are extremely similar in

the female sex, but very different in the male : the true hilar

-

eJIa is a larger species, and the male has the hindwings mostly
black, and clothed with rough hairs on the lower surface.

Pholeutis, n. g.

Head with appressed hairs ; tongue developed. Anteunge
1, in male simple, basal joint moderate, without pecten. La-
bial palpi moderate, curved, ascending, second joint with ap-

pressed scales, not reaching base of antennae, terminal joint

shorter than second, acute. Posterior tibiae clothed with long
hairs. Forewings with lb furcate, 2 from 4, 7 to costa, 8
absent, 11 from middle. Hindwings under 1, elongate-ovate,

cilia 1 ; 3 and 4 connate, 5-7 parallel.
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Apparently somewhat intermediate between Feritorneuta

and the group of Fsevdodoxid , characteristic of the Indian
region.

Pholeutis neolecta, n. sp.

Male, female, 10-12 mm. Head and thorax ochreous-

brown. Palpi whitish-ochreous. Antennse fuscous. Abdo-
men grey. Legs brownish-ochreous, anterior and middle tibiae

and tarsi white, tarsi spotted with dark fuscous. Forewings
elongate, costa moderately arched, apex round-pointed, termen
very obliquely rounded ; ochreous-brown, thinly sprinkled with
blackish ; second discai stigma blackish, sometimes connected

with tornus by a more or less defined direct fuscous or blackish

bar, but this is sometimes wholly absent : cilia brownish-

ochreous. HindwingSi grey ; cilia light greyish-ochreous.

Healesville, Victoria, in December ; seven specimens.

Though at first sight inconspicuous, this is a singular little

insect ; the colouring of the legs is quite exceptional.

ScoRPioPSis, Turn.

This name appears to supersede Gerycostola, Meyr. : and
T believe that superba, Turn., is a synonym of jtyrohola,

Meyr., the synonymy being as follows :
—

Scorjjiopsis pyrohola, Meyr.

(Gonio7iota pyrohola, Meyr., Proc. Linn. Soc. N.S. Walee,

1886, 1041 ; Scorpiopsis superba, Turn., Trans. Roy. Soc. S.

Austr., 1894, 133 ;
Cerycostola pyroboia, Meyr., Trans. Roy.

Soc, S. Austr., 1902, 163.)

STENOMID^.
I proposie to constitute this a distinct family. It agreee

in the main characters with the Xylorycttdce, but differs in

having veins 7 and 8 of the forewings separate. To this family

I refer the genus Agriophara, now containing about twenty

species ; this is the only Australian genus at present known to

me, but the New Zealand genus Ilypeuryntis also belongs

here. The family is very extensively represented in South

America, which appears to be its home.

COPROMORPHID^.
I have recently defined this family, which consists at pre-

sent of only a few species, occurring in India, Australia,

Africa, and the South Pacific islands* They are broad-

winged insects, distinguishable from all other Tineina by the

possession of a basal pecten of hairs on lower margin of cell in

hindwings, such as is characteristic also of the Epibleimdce
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amongst the Tortricina : from the Epihlemidce themselves they

are easily distinguished by the smooth head and falciform

palpi :

—
Forewiiigs with 7 jnid 8 stalked Hijpcrtroplia.

,, ,, ,. separate Coproniorpha.

Hypertropha, Meyr.

I have described two species of this genus, and Dr. Tur-

ner has added a third, which I have not seen; two more are

now given. The broad -winged tortrlciformis, with trans-

verse rows of raised metallic spots, is nearest in character to

Coproniorp/irf, and therefore probably earliest.

liypertroplia zophodeatna, n. sp.

Male, 16 mm. Head and thorax dark fuscous finely

sprinkled with whitish. Palpi whitish irrorated with dark fus-

cous. Antennae fuscous. Abdomen bronzy-fuscous. Fore-

wings moderate, costa mioderately arched, apex round-

pointed, termen concave, oblique ; dark fuscous finely irro-

rated with whitish, partially slightly pinkish-tinged; an in-

distinct spot of white suffusion in disc before middle ; a broad

Buffused blackish-fuscous fascia from § of costa to tornus : cilia

dark fuscous. Hindwings ochreous-yellow ; a narrow- rather

dark fuscous fascia along termen throughout, becoming broader

along dorsum ; cilia pale fuscous, with darker basal line.

Victoria; one specimen, without further particulars

(Raynor).
Hypertropfia rhothias, n. sp.

Female, 16 mm. Head white. Palpi white, second joint

sprinkled with dark fuscous except towards apex. Antennae
white, ringed with dark fuscous. Thorax white, somewhat
sprinkled with fuscous. Forewings elongate, somewhat dilat-

ed, costa moderately arched, apex obtuse, termen slightly

sinuate, oblique ; blackish-fuscous, all scales narrowly tipped

with white : a white basal patch extending on dorsum to near

middle, and on costa to beyond middle, costal edge and five

direct costal strigulse fuscous ; beyond this a bright ferrugi-

nous dorsal mark, followed by two series of raised purplish-

golden-metallic spots terminated above by oblique edge of

basal patch : a transverse white dorsal spot before tornus,

narrowed upwards ; two posterior transverse series of raised

purplish-golden-metallic spots, first straight, not reaching

costa, second curved outwards in middle, between these a suf-

fused blackish discal patch ; a triangular orange-ferruginous

costal spot before apex, cut by a white oblique line from costa

to termen beneath apex : cilia purplish-fuscous with rows of

blackish points, with a subapical patch and bar below middle
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of termen white, and three small black basal spots on lower
half of termen, separated by white interspaces, and followed
by a deep purple line. Hindwings dark fuscous ; a little

ochreous-yellow suffusion towards termen below middle ; cilia

fuscous, with dark fuscous basal line, tips yellowish.

Sydney, New South Wales, in November ; one specimen
(Raynor). This may be regarded as intermediate between
tortriciformis and chlcEnota, though narrower-winged than
either.

Hypertropha tortriciformis , Gn.

Additional localities for this species are Murrurundi, Bath-
urst, and Tenterfield, New South Wales ; Gisborne, Vic-

toria ; Quorn, Port Lincoln, and Mount Lofty, South Aus-
tralia ; and in Tasmania ; from October to March.

Hypertroptia chlcenota, Meyr.

Also taken at Northampton, West Australia, in Novem-
ber.

CoPBOMOKPHA, Meyr.

Antennae in male unipectinated or lamellate-dentate.

Labial palpi curved, ascending, second joint much thickened

with dense rather rough scales, terminal joint shorter than

second, rather stout, pointed. Forewings with tufts of scales

on surface; 7 to termen, 7, 8, 9 approximated at base, or 8

and 9 sometimes stalked. Hindwings over 1, irregular-ovate;

3 and 4 separate or connate or short-stalked, 6 and 7 parallel.

The variation in the structure of antennae and neuration

is only specific.

Copromorpha prasinochroa, n. sp.

Male, 22-24 mm. Head and thorax ochreous-whitish

mixed with light green, thorax anteriorly spotted with black-

ish. Palpi whitish mixed with pale greenish, hairs of second

joint expanded towards apex above, terminal joint rather

shorter than second, ochreous-whitish, with fuscous supra-

median band. Antennae lamellate, pale ochreous, basal joint

whitish-ochreous. Abdomen pale ochreous sprinkled with fus-

cous. Forewings elongate, posteriorly dilated, costa mode-

rately arched, apex obtuse, termen somewhat oblique, slightly

rounded ; 2 from |, 3, 4, 5 closely approximated at base, 8 and

9 stalked ; light yellowish-green : costa irregularly strigulated

with blackish ; some small scattered transverse raised tufts,

blackish anteriorly, ochreous-whitish posteriorly, especially in

disc and along vein lb ; a larger similar transverse tuft in disc

at J, produced anteriorly into an elongate blackish spot; two

tufts transversely placed in disc at |, and two larger tufts be-

yond these but wider apart ; subterminal and praeterminal
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series of blackish dots, and an irregular blackish spot between
these above middle : cilia light green, tips whitish. Hind-
wings with 3 and 4 connate ; light grey ; cilia pale greyish-
ochreous, tips whitish.

Sydney, New South Wales ; a specimen received from Mr.
Geo. Masters, who had several, and informed me that it

occurred in caves by the seashore, and I also have one taken
by Mr. Lower, but never met with it myself. It is the only
green species of the genus.

ELACHISTID^.
Stagmatophora, HS.

This name must be used instead of Pyroderces ; Mr. J. H.
Durrant informs me that though both names were published
in the same year, Stagmato'phora has the priority.

Stagmatophora symbolias, n. sp.

Female, 15 mm. Head ochreous-brown, face more ochre-
ous, a white spot on each side of forehead. Palpi very long
and slender, second joint pale ochreous, terminal joint longer
than second, white, anterior edge dark fuscous. Antennae
white ringed with dark fuscous. Thorax brown, with two
posterior white marks and a fine white line on each side of

back. Abdomen yellow-ochreous. Forewings very narrow,
widest near base, apex caudate, acute ; 5, 7, 8, 9 out of 6 : deep
ochreous ; four very fine white black-edged longitudinal lines,

first almost costal, from near base to | ; second from beneath
base of costa, gradually curved downwards to disc beyond J,
third in disc from 4 to §, fourth along submedian fold from
base to tornus ; a rather broad white streak along basal third
of dorsum, attenuated posteriorly ; a semioval white spot on
dorsum about middle ; a black dot above tornus ; beyond this

an ochreous-orange patch on termen, becoming brown-reddish
towards costa, where it is margined by two dark fuscous exter-

nally white-edged marks; a purplish-fuscous apical spot,

edged above by a blackish dash : cilia light bronzy-fuscous.

Hinclwings dark grey ; cilia grey, becoming ochreous-yellow-

ish towards tornus.

Brisbane, Queensland ; one specimen. Probably nearest

to S. schismatias, but quite distinct.

L'nnnoexia frissodesma, Meyr., Proc. Linn. Soc. N.S.
Wales, 1886, 1047, was accidentally omitted from my paper
on Elachistidse.

Syntomactis, Meyr.

Si/ntomactis crehra, n. sp.

Male, female, 7-8 mm. Head whitish, irrorated with

dark grey. Palpi whitish, second joint with six rings, third
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and sixth from base grey, others black, terminal joint longer

than second, with eight rings, second, fifth, eighth, and some-

times third and sixth black, others grey. Antennae grey,

iinged with darker. Thorax dark grey sprinkled with whit-

ish. Abdomen grey. Forewings narrower than in catas-

poda; grey or rather dark fuscous irrorated with white, with

a few scattered black scales ; four more or less indistinct

oblique fasciae of dark fuscous suffusion, appearing on costa as

distinct dark fuscous spots, in disc marked with tufts of raised

scales mixed with blackish ; a blackish dash in disc towards

apex, and a blackish dot at apex : cilia grey, round apex

darker and irrorated with whitish. Hindwings and cilia

grey.

Sydney, New South Wales, in August and February

;

three specimens. Very like S. catasiioda, but obviously nar-

rower-winged, and entirely without any ochreous markings or

colouring in the forewings.

Heliodines, Stt.

Antennae i, in male thick, simple. Labial palpi rather

short, slightly curved, porrected or drooping, filiform, point-

ed. Posterior tibiae smoooth-scaled. Forewings with lb

simple, 6 and 7 sometimes stalked, 7 to costa, 8 absent.

Hindwings J, lanceolate, cilia 3 ; transverse vein partly ab-

sent, 4 absent, 6 and 7 approximated.

Based on one European species, with which the following

is truly congeneric, differing structurally only in the shorter

palpi, and in having veins 6 and 7 of the forewings separate,

whilst in the typical species they are stalked ; there is also

much superficial resemblance.

Heliodines princeps, n. sp.

Male, 11 mm. Head and thorax dark bronzy-fuscous.

Palpi short, drooping, purplish-fuscous, terminal joint longer

than second, whitish-ochreous. Antennae dark purplish-fus-

cous. Abdomen dark fuscous, beneath yellow - ochre-

ous. Forewings elongate - lanceolate ; 6 and 7 sepa-

rate : bright deep orange ; base suffused with

dark bronzy-fuscous ; a bar from costa at J, small transverse

costal spots before middle and at §, similar dorsal spots before

middle and before tornus, a dot beneath middle of disc, and
a small round discal spot beyond middle dark purplish-leaden-

metallic ; apical fourth dark purplish-fuscous, including a

purplish-leaden metallic streak from above tornus along ter-

men to apex, and a short oblique mark on costa : cilia dark

fug<?ous. Hindwings dark purplish-fuscous ; cilia dark fus-

r:ous, on lower half of termen orange.

Brisbane, Queensland ; one specimen.
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DiCASTERIS, n. g.

Head smooth; tongue developed. Antennae |, basal joint
moderate, with pccten. Labial palj^i moderately long, curv-
ed, ascending, second joint with appressed scales, rather rough
beneath, terminal joint shorter than second, acute. Posterior
tibiae with long hairs above. Forewings with upper fork of ib
nearly obsolete, 2 from |, 4 absent, 6 and 7 out of 8, 7 to

costa, 11 from middle. Hindwings |, lanceolate, cilia 2; 4

absent, 2, 3, 5 parallel, 6 and 7 stalked.

A curious genus, of which the exact affinity is doubtful,
but ^'t appears to have some relation to the TioiAophanes
group.

Dicasteris leucastra, n. sp.

Female, 12 mm. Head, palpi, antennae, thorax^ and ab-
domen dark fuscous, upper edge of palpi white. Forewings
broad-lanceolate : dark fuscous ; a rather broad erect ochreous-

white mark from tornus, reaching more than half across

wing : cilia fuscous, mixed with darker towards base. Hind-
wings dark fuscous ; cilia fuscous.

Tasmania ; one specimen, without further particulars

(Raynor).
EUMENODORA, n. g.

Head smooth, sidetufts spreading behind ; tongue develop-

ed. Antennae |, in male simple, basal joint moderate. Labial
palpi moderate, curved, ascending, with appresed scales, ter-

minal joint shorter than second, acute. Posterior tibiae cloth-

ed with long hairs. Forewings with 2-6 parallel, 7 and 8

stalked, 7 to costa, 11 from beyond middle. Hindwings §,

narrow-lanceolate, cilia 2 ; veins 2-7 parallel.

This would seem to be an early unspecialized type.

Eu7nenodora encrypta, n. sp.

Male, 10 mm. Head, palpi, antennae, and thorax dark
bronzy-fuscous; second joint of palpi ochreous-whitish at

apex, and towards base beneath. Forewings lanceolate

;

bronzy-fuscous irrorated witn blackish-fuscous, with a few

whitish scales : cilia fuscous, towards base irrorated with black-

ish-fuscous. Hindwings dark grey ; cilia grey.

Brisbane, Queensland, in September ; one specimen.

Opogona, Z.

This name must be substituted for Lozostoma, Stt., being

earlier. With regard to this genus, I am indebted to Mr. J.

H. Durrant for kindly calling my attention to the fact that

I made a serious error in overlooking the existence of fairly-

developed maxillary palpi (I probably mistook them for the

sections of the tongue) ; the genus must certainly therefore be
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transferred to the Tineida^, where it may be provisionally

placed near Hlero.resfis.

NoTODRYAS, Meyr.

yofocI?'i/(is callierga, n. sj:).

Male, 9 mm. Head, palpi, and thorax white. Antennae

grey, white towards base. Abdomen grey. Forewings with

vein 6 separate ; white ; markings brown irrorated with black-

ish ; an oblique mark from dorsum near base, reaching half

across wing ; an oblique fascia from dorsum beyond middle,

reaching § across wing ; a spot on tornus, and a longitudinal

mark in disc above it ; some dark scales at apex : cilia white,

towards base irregularly mixed with dark fuscous scales.

Hindwings light grey ; cilia white.

Port Lincoln (Louth Bay), South Australia, in Novem-
ber ; one specimen. This differs from the other two species in

the separation of vein 6 of the forewings, but is clearly con-

generic.

TINEID^.
Nepticula, Z.

Head rough. Tongue rudimentary. Antennae ^-|, in

male simple, basal joint much enlarged and concave beneath

to form eyecap. Labial palpi short, filiform, drooping. Maxil-

lary palj^i long, filiform, folded. Posterior tibise with bristles

above, middle-spurs in or above middle. Forewings: lb

simple, cell usually open between 2 and 6, 3-5 absent, 7 to

costa, 8 oat of 7 or absent, 9 absent. Hindwings i-§, lanceo-

late, cilia 3-4
; cell open between 2 and 6, 3-5 absent.

I now include this and the other genera with antennal eye-

cap in the Tineidct. The present genus contains a number of

minute species, usually overlooked by collectors : only from Mr.

G. Lyell have I received a species. The larvae mine galleries

or blotches in leaves, and are without developed legs or pro-

legs, but with pairs of rudimentary ventral processes on seg-

ments 3, 4, and 6-11, or rarely wholly apodal. I have met
with other larvae of the genus besides those recorded, on Euca-

li/ptiis, Btuiksia, etc., but failed to rear them owing to the diffi-

culty of preventing these stiff leaves from drying up. Pupa
in a firm cocoon, usually outside the mine. I have not been

able to examine the neuration of all the following species, as

I could not spare material for denudation, and these tiny in-

sects cannot be examined otherwise, though I can manage al-

most anything else ; but in those which I have denuded the

neuration was exactly like that of the European X. tityreUa

figured in my "Handbook." Some of the species are remark-

able for the development of secondary sexual characters, in

the form of black scales, especially on the hindwings, which
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are sometimes (probably in connection with this) unusually
dilated in the male : these require careful attention. The
whole genus is, however, difficult, and will probably be largely

increased when Australian collectors learn to breed these in-

sects, and also (which is equally difficult) to set them when
bred :

—
1. Forewings with d<^fiiied pale mark-

ings 2.

Forewings wholly dark 7.

2. Head ochreoiis, forewings Avith

fascia or opposite spots 3.

Head black, forewings with irregu-
lar markings i).

S. Forewings Avitli entire fascia 4.

Forewings with opposite spots planctis.
4. F'ascia broad on dorsum, narrowed

upwards anazona.
Fascia of uniform width 5.

5. Fascia dull white primigena.
Fascia shining brassy-yellow-whitish Jencargyra.

6. Forewings with dorsal area partly
whitish-ochreous riHra.

Forewings with dorsal area wholly
dark camiodora.

7. Face dark fuscous symniorn.
Face ochreous 8.

8. Eyecap in male with large dark
fuscous scale-flap melanotis.

Eyecap wholly pale 9.

9. Anterior tibire in the male very
short, thickened with black scales funeraUs.

Anterior tibiae normal, without
black scales 10.

10. Forewings with ground colour
bronzy chaJcitis.

Forewings with ground colour not
bronzy 11.

11. Tndersurface of forew-ings in male
with d^rk fuscous scales nidocnpna-

Undersurface of forewings without
special scaling 12.

12. Hindwings blackish towards base... plvyllanthina.
Hindwings not blackish 13.

13. Cilia of hindwings mixed with d.irk
grey towards base lihera.

Cilia of hindwings not mixed with
dark grey trcpida.

Xipticula leucargyra, n. sp.

Female, 3-4 mm. Head ferruginous-ochreous. Antennae
grey, eyecap white. Thorax dark purplish-bronze, abdomen
dark fuscous. Forewings lanceolate; shining deep purplish-
bronze: a moderate shining brassy-yellow-whitish direct fascia
at I ; cilia purplish-bronzy, outer' half whitish. Hindwings
dark fuscous ; cilia grey.
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Sydney, New South Wales ; five specimens bred in Sep-
tember. Larva pointed behind, brignt green : head small,

blackish : mines an irregular contorted gallery in leaves of

Correa speciosa (Rufncece ) in July and August: cocoon white.

Similar larvae, probably of the same species, were also found
on Phehcdivm dentatum,, but not reared.

Nepticula anazona, n. sp.

Female, 4 mm. Head whitish-ochreous. Antennae and
eyecap ochreous-white. Thorax and abdomen dark bronzy-
grey. Forewings lanceolate ; shining- bronzy-fuscous, irrorated

with dark fuscous ; a rather shining whitish direct fascia at |,
broad on dorsum, and considerably narrowed towards costa

:

cilia light bronzy-fuscous, tips whitish. Hindwings and cilia

light grey.

BrislDane, Queensland, in Sepember ; one specimen beaten
from Tristania conferta (MyrtacecF), which is probably the
food-plant.

Nepticula primigena, n. sp.

Female, 4 mm. Head ochreous-yellow. Antennae whit-

ish-grey, eyecap white. Thorax and abdomen dark bronzy-

grey. Forewings lanceolate; bronzy-grey irrorated with dark
fuscous : a moderate dull white direct fascia at f : cilia whit-

ish-fuscous, apical half white round apex beyond a blackish-

fuscous median line. Hindwings and cilia light grey.

Sydney, New South Wales, in August : one specimen
beaten from Banksia serrata (Froteacecp) , which is probably
the food-plant ; I have met with Neptinda larvae on this

plant, but failed to rear them.

Nepticula jylanetis, n. sp.

Female, 5 mm. Head ferruginous-ochireous. Antennae
light grey, eyecap ochreouswhitish. Thorax grey irrorated

with dark fuscous. Abdomen grey. Forewings lanceolate;

grey, slightly purplish-tinged, irrorated with dark fuscous

;

rather small cloudy ochreous-whitish opposite spots on costa at

§ and dorsum before tornus ; cilia whitish-grey, basal half

sprinkled with dark fuscous. Hindwings grey : cilia pale

grey.

Sydney, New South Wales, in December ; one specimen
taken at light.

Nejiticula ccenodora, n. sp.

Male, 6 mm. Head black. Antennae grey, eyecaps ochre-

ous-white. Thorax pale whitish-ochreous. Abdomen black-

ish-grey. Forewings lanceolate ; dark purplish-fuscous ; a

rather broad pale whitish-ochreous costal streak from base to
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apex, lower edge twice subsinuate : cilia bronzy-grey. Hind-
wings blackish-grey ; cilia grey.

Sydney, New South Wales ; one specimen in October,

Nej)ticula gilva, n. sp.

Female, 6 mm. Head blackish. Antennae grey, eyecaps

whitish-ochreous. Thorax whitish-ochreous. Abdomen pale

bronzy, becoming whitish-ochreous towards base. Forewings
lanceolate

; pale whitish-ochreous ; two irregular fuscous

patches irrorated with dark fuscous, first on dorsum at J,
reaching half across wing, second on tornus, reaclimg nearly to

costa, anteriorly sending an elongate projection to disc above
middle : cilia ochreous-grey-whitish. Hindwings bronzy-grey

;

cilia ochreous-grey-whitish.

Sydney, New South Wales, in December ; one specimen
taken at light.

Xepticula symmora, n. sp.

Female, 4-5 mm. Head ochreous-yellow, face dark fus-

cous. Antennae dark grey, eyecap whitish. Thorax pur-
plish-fuscous. Abdomen grey. Forewings lanceolate : pur-
plish-fuscous, irrorated with dark fuscous : cilia grey

sprinkled with dark fuscous. Hindwings and cilia grey.

Adelaide, South Australia, in October ; twenty specimens,

amongst which it is remarkable that there is not a single male.

I found the species flying in plenty over Bodonaa risrosa

(Sapindacecr), which must certainly be the food-plant.

Ncpticula melanotis, n. sp.

Male, 7 mm. Head ferruginous-ochreous. Antennae
dark grey, eyecap whitish-ochreous, furnished above with a
large triangular dark fuscous flap of scales. Thorax and abdo-
men bronzy-grey. Forewings lanceolate

;
grey-whitish,

densely irrorated with dark fuscous and blackish : cilia wliit-

ish-grey sprinkled with black : on unclersurface a small patch

of pale bluish-metallic scales on dorsum beyond middle.

Hindwings broad-lanceolate, grey, suffused with violet-black-

ish-grey irroration except at apex and on a thinly-scaled longi-

tudinal patch beneath costa towards middle, corresponding to

bluish patch of forewings ; anterior half of costa with a pro-

jecting fringe of long dark grey scales: cilia grey.

Sydney, New South Wales, in September : one specimen.

Neptirula funercdis, n. sp.

Male, 4 mm. Head yellow-ochreous. Antennae whitish-

fuscous, eyecap ochreous-whitish. Thorax grey mixed with
dark fuscous. Abdomen dark grey. Anterior tibice very

short, thickened above with blackish scales. Forewings lanceo-

late, costal edge on undersurface thickened and blackish ;
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grey irrorated with blackish : basal half of dorsum with pro-

jecting blackish scales : cilia grey sprinkled with black. Hind-
wings grey ; a small patch of black scales towards base of dor-

sum : cilia grey, on middle of costa with an expansible sror>p

of long black scales, on basal half of dorsum mixed wtih black-

ish scales at base.

Sydney, New South Wales, in March ; one specimen.

Xeptinila ejidorapria, n. sp.

Male, female, 4-5 mm. Head yellow-ochreous or whitish-

ochreous. Antennae grey, eyecap whitish. Thorax dark grey
mixed with whitish. Abdomen dark grey. Forewings lanceo-

late ; fuscous-whitish irrorated with dark grey ; undersurface
in male clothed with dark purplish-fuscous modified scales ex-

cept towards apex : cilia grey-whitish sprinkled with blackish.

Hindwings grey, in male broader and clothed with dark
purplish-fuscous modified scales except towards apex : cilia

grey, in male basally mixed with dark grey scales on anterior

half of costa, and with an expansible tuft of long dark fuscous

scales from base of costa above.

Albany and York, West Australia, in November and De-
cember ; eleven specimens. The species was common on a

fence at Albany, beneath a row of EuraJj/pf//.^, which was al-

most certainly the food-plant.

?\eptind(i riidlritis, n. sp.

Female, 5 mm. Plead ochreous-yellowish. Antennae
whitish-ochreous, eyecaps ochreous-whitish. Thorax dark
bronzy-fuscous. Abdomen bronzy-grey. Forewings lanceolate;

shining light bronze, irrorated with dark fuscous : cilia whit-

ish-fuscous, sprinkled with dark fuscous. Hindwings pale grey

;

cilia whitish-fuscous.

Albany, West Australia, in December : one specimen.

Nepticiihf plnjVroifliitKi, n. sp.

Female, 4 mm. Head ochreous-yellowish. Antennge
whitish-grey, eyecap whitish. Thorax and abdomen purplish-

fuscous. Forewings lanceolate ; grey, mixed with grey-whitish

and blackish-grey, anteriorly suffused with dark purplish-

grey : cilia whitish-grey sprinkled with blackish-grey. Hind-
wings dark grey, on basal half more thinly scaled and black-

ish : cilia grey.

Sydney, New South Wales ; three specimens bred in Feb-

ruary. Larva mines a long broad sinuate gallery in leaves of

PJn/Jh(fifJnfS FerdiiKUidi f Eff p^'orh/(ir('(r ) : cocoon white. I

believe the food-plant is not native near Sydney, but occurs

naturally further north in New South Wales and Queens-

land : the tree from which T bred these specimens grew in the

Botanic Gardens.
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Neyticida libera, n, sp.

Male, 4 mm. Head yellow-ochreous. Aritennge whitish-
fuscous, eyecap ochreous-whitish. Thorax fuscous sprinkled
with dark fuscous. Abdomen rather dark fuscous. Forewings
lanceolate ; fuscous-grey, irrorated with dark fuscous : cilia

grey, sprinkled with dark fuscous. liindwings grey : cilia

grey, mixed with dark grey towards base on both margins
throughout.

Sydney, New South Wales : one specimen taken at lio'ht

in March.
Neptinda frepida, n. sp.

Male, 4-5 mm. Head ferruginous-ochreous. Antennae
grey, eyecap ochreous-whitish. Thorax dark fuscous mixed
with whitish. Abdomen dark grey. Forewings lanceolate: fus-

cous irrorated with whitish and blackish : cilia whitish-grey

sprinkled with blackish. Hindwings and cilia light fuscous.

Gisborne, Victoria, in March : three specimens received

from Mr. G. Lyell.

Leucoptera, Hb.

This name supersedes Cemiosioma, Z. I have described

one species, /.. chalcocycla, and now add two more

Leucoptera deltidias, n. sp.

Female, 8 mm. Head, antennae, thorax, and abdomen
snow-white. Forewings lanceolate, apex produced : 10 absent

;

shining snow-white ; a small triangular fuscous spot in middle
of disc : a pale golden-metallic post-tornal spot, edged with a
few fuscous scales ; apex tinged with brassy-yellowish, with a
minute orange apical dot terminated by a black speck ; two
oblique fuscous lines in costal cilia, and a third inwardly
oblique faint line converging to second, cilia otherwise white.

Hindwings and cilia white.

Hobart, Tasmania, in December : one specimen.

Jjeucoptera hemizona, n. sp.

Female, 6 mm. Head, antennae, thorax, and abdomen
snow-white. Forewing lanceolate, apex produced : 10 absent

:

shining snow-white ; an oblique pale brassy-yellowish bar from
costa beyond middle, edged laterally with dark fuscous lines,

not quite reaching half across wing : a pale brassy-yellowish

blotch extending along termen, indistinctly edged with fuscous
on termen: a black apical dot: cilia white, on costa with two
rather oblique fuscous lines separated by a pale yellowish
space beneath which is a minute fuscous dot, and a third in-

wardly oblique fuscous line before apex. Hindwinp-s whitish-
grey : cilia white.

Carnarvon, West Australia, in October : two specimens.
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Phyllocnistis, Z.

I believe that under the name diauf/elln I confused two
species ; I now, therefore, re-describe this species, togetJier with
six new ones. The following tabulation includes all the eight

described Australian species :
—

1 Hindwings dark grey atranotn.
Hindwings whitish 2.

2. Forewings with dark fuscous costal

blotch near base iodocella.
Forewings without such blotch 3.

3. ForeAvings with black longitudinal
apical dash ncinias.

Forewings without apical dash 4.

4. Forewings with post-median fascia
angulated hapalodes.

Forewings Avith post-median fascia
not angulated 5.

5. Forewings with two strong dark
fuscous streaks from base atractias.

Forewings with not more than one
streak from base 6.

6. Median costal streak reaching tornus psychina.
Median costal streak only reaching

half across wing 7.

7. Forewings with fuscous subcostal
streak from base (VuniqcUa.

Forewings with yellowish discal
streak from base Iriortha.

PhyUorni<tis arrDias, n. sp.

Female, 5-6 mm. Head, palpi, antennse, thorax, and ab-
domen shining white. Forewings lanceolate, apex long-cau-

date ; shining brassy-white : an oblique dark fuscous wedce-
shaped streak from dorsum beyond middle, reaching lialf

across wing, and a short fine dark fuscous strigula from middle
of costa, both followed by silvery-white spaces : a blackish

longitudinal streak from § of disc to apex, terminating in a

black apical dot preceded by a silvery-white dot : apical por-

tion of wing shows traces of alternate brassy-tinged and sil-

very-white bars ; cilia white faintly barred with pale yellowish

on costa, with fine black apical bar continuing the longitudi-

nal streak. Hindwings and cilia whitish.

Blackheath, New South Wnles, in February : two speci-

mens. This is a very distinct species.

I'hj/Jlornisfix i)si/rJnn(/^ n. sp.

Female, 5 mm. Head, palpi, antennae, tliorax. and abdo-
men shining white. Forewings lanceolate, apex long-caudate

;

shining white : a fine pale yellowisli streak along submedian
fold from base to tornus : a slender ol^lique ])ale yellowish pos-

teriorly fuscous-edged streak from middle of costa, and a
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nearly direct one from costa at |, meeting at bornus : two
similar direct bars between this and apex : a round black api-

cal dot : cilia white with slightly oblique extensions of bars

from costa. Hindwings and cilia whitish.

Albany, West Australia, in December ; one specimen.

Distinguished from all by the first costal streak running
straight to tornus.

Fliyllocnistis hapalodes, n. sp.

Female, 6 mm. Head, palpi, antennae, thorax, and abdo-
men shining white. Forewings lanceolate, apex long-caudate ;

shining snow-white : an ochreous-yellowish streak from base of

costa above subniedian fola to about middle : a narrow oblique

light ochreous-yellowish fascia from |- of costa to tornus, pos-

teriorly fuscous-edged, acutely angulated near dorsum : a light

ochreous-yellowish posteriorly dark-edged fascia between this

and apex: a black apical dot: cilia whitish, apparently with

two or three diverging dark fuscous bars from costa (imper-

fect). Hindwings and cilia whitish.

Albany, West Australia, in December : one specimen.

Phyllocnistis triortha, n. sp.

Female, 6-7 mm. Heaa, palpi, antennae, thorax, and ab-

domen shining white. Forewings elongate-lanceolate, apex
shortly-caudate : shining white : a broad pale ochreous-yellow-

ish discal streak from base to beyond middle ; an evenly out-

wards curved fuscous line from J of costa to dorsum before

tornus, edged anteriorly with pale ochreous-yellowish suffu-

sion, preceded on costa by an oblique fuscous line reaching

half across wing, and followed on costa by two similar direct

lines, edged anteriorly with pale ochreous-yellowish suffusion

;

a black apical dot : cilia whitish, on termen with basal half

tinged with pale ochreous-yellowish, at apex with two in-

distinct diverging fuscous lines. Hindwings and cilia whit-

ish.

Carnarvon, West Australia, in October : two specimens.

Phyllocnistis diaugella, Meyr.

Male, female, 3-4 mm. Head, palpi, antennae, thorax,

and abdomen shining white. Forewings lanceolate, apex long-

caudate ; shining white : a fine fuscous longitudinal streak be-

neath costa from base to middle : a fine oblique dark fuscous

streak from middle of costa, reaching half across wing : a

slightly outwards-curved dark fuscous line from ^ of costa to

tornus : two short direct fuscous lines from costa between this

and apex : a round black apical dot : cilia white, with faint

fuscous bars on costal lines and three or four diverging fuscous

bars at and beneath apex. Hindwings and cilia whitish.
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Sydney, New South Wales ; bred from blotch-mines in

leaves of Enyhorhia sparmaiini , in February and March. It

is the smallest species of the ^enus, and is so slender as to be

very difficult to pin. My origfinal description included also

the following species, which T now regard as distinct.

riiyUoniistis afrdrfia^, n. sp.

Male, 5 mm. Head, palpi, antennae, thorax, and abdo-

men shining white. Forewings lanceolate, long-caudate : shin-

ing white: two strong dark fuscous longitiidinal streaks (sub-

costal and plical) from base to beyond middle : a curved
oblique dark fuscous streak from middle of costa, reaching
more than half across wing ; a triangular dark fuscous dorsal

spot before tornus, its apex receiving a direct dark fuscous

streak from costa at %\ an ochreous-yellow terminal patch
towards apex, edged with fuscous and anteriorly by a dark fus-

cous spot ; two convergins: bars before apex, terminated by
this patch ; a round black apical dot preceded by a silvery-

white dot : cilia white with three fuscous costal bars continu-

ing costal markings. Hindwings and cilia whitish.

Sydney, New South Wales, in May ; one specimen.

FhyllocnisUs atranota, n. sp.

Male, 6 mm. Head, palpi, and thorax white. Antennae
white, ringed with grey. Abdomen grey. Forewings lanceo-

late, shortly caudate : shining white ; a fuscous streak beneath
costa from base to middle ; an oblique fuscous line from middle
of costa, reaching half across wing, and two others less oblique
between this and apex, all preceded by pale yellowish shades :

a similar oblique streak from tornus, not reaching half across

wing ; an ochreous-yellow patch towards apex ; a dark fuscous

direct bar just before apex ; a round black apical dot : cilia

white, with three dark fuscous bars on costa continuing costal

markings, and two diverging dark fuscous bars beneath apex.
Hindwings dark grey : cilia orey.

Sydney, New South Wales, in December ; one specimen.
Separated from all by the dark grey hindwings.

Epicnistis, n. g.

Head somewhat rough on crown, face smooth : tongue
short. Antennae almost 1, basal joint elongate, slightly flat-

tened, not forming an eyecap. Labial palpi moderately long,

smooth-scaled, drooping, terminal joint longer than second,

pointed. Maxillary palpi obsolete. Posterior tibiae thinly
clothed with bristly hairs. Forewings with lb simple, 3 ab-
sent, 4 absent, 6 and 7 stalked, 7 to costa. Hindwings ^, linear-

lanceolate, cilia 6 ; 3 absent, 4 absent, 5 and 6 stalked

Closely related to PhyUoruistis, but distinguished by the
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head being rather rough on crown, and presence of vein 8 in

forewings ; there is no eyecap, but the dilation in some species

of rhi/Uornistu is extremely slight. Tlie following species is

very like a PJij/Unrr/istis superficially.

Epirnisfls enryscia, n. sp.

Female, 8 mm. Head, palpi, antennae, thorax, and ab-

domen shining white. Forewings lanceolate, apex produced
;

shining snow-white : markings dark bronze ; a longitudinal

streak from base of costa beneath costa to meet posterior

fascia ; a slender mark along dorsum towards middle ; a rather

oblique fascia at g, narrow dorsally, furcate on costal half;

two transverse fasciae between this and apex : a black apical

dot : cilia white, with bronzy basal patches on costal and ter-

minal marks, edged externally w^ith some dark fuscous points.

Hindwings whitish ; cilia white.

Mount Wellington. Tasmania, in December : one speci-

men.
EXORECTIS, n. g.

Plead thinly rough-haired, hairs of face loosely appres-

sed : tongue developed. Antennae 2 or nearly, in male fili-

form, simple, basal joint rather dilated, with pecten. Labial

palpi moderate, porrected, very slender, acute. Maxillary

palpi moderately long, folded. Posterior tibiae loosely scaled.

Forewings with lb furcate, 2 from angle, 7 and 8 stalked, 7

to costa, 11 from before middle. Hindwings 1, ovate-lanceo-

late, cilia 1 : 2-7 tolerably parallel, 4 from angle.

An interesting form, probably allied to Thereufis : the an-

tennae, which are twice the length of the forewings, exceed any-

thing outside the Adela group.

Edorectis autoscia, n. sp.

Male, 10-12 mm. Head, palpi, antennae, thorax, and abdo-

men whitish-grey, body thinly scaled. Forewings elongate,

rather narrow, costa moderately arched, apex pointed, ter-

men extremely obliquely rounded : whitish-grey, irregularly

strewn with small fuscous dots and strigulae : cilia whitish-

grey. Hindwings thinly scaled, whitish-grey : cilia grey-

whitish.

Gisborne, Victoria, in March and April : two specimens

received from Mr. G. Lyell.

Setomorpha, Z.

Head with loosely appressed hairs : tongue absent. An-
tpnn« f to almost 1, in male filiform, simple, basal joint mode-
rate, without pecten. Labial palpi moderately long, curved,

ascending, second joint much thickened with dense scales,
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slightly projecting beneath at apex, externally with several

Icng projecting bristles, terminal joint as long as second or

shorter, rather stout, obtuse or hardly pointed. Maxillary
palpi absent. Posterior tibiae clothed with long fine hairs.

Forewings with lb shortly furcate, 2 from angle, 7 and 8
stalked, 7 to costa, 11 from middle. Hindwings 1, elongate-
ovate, cilia 1 ; 2 remote, 3 and 4 parallel, 5 and 6 stalked, 7

parallel, cell open between 4 and 5.

This curious genus is nearly related to Tinea, though differ-

ing widely in the nearly smooth head, ascending labial, and ab-

sence of maxillary palpi. It agrees with Tinea in neuration,
in the characteristic and peculiar bristles of the labial palpi,

]n superficial appearance, and larval habits. The species are
few in number, but are found throughout the Indo-Malayan
and African regions, and in America : they are very similar

in general appearance, and require careful attention to struc-

tural details. The larvae feed on various dried substances,

such as tobacco.

Setomovpha calcularis, n. sp.

Male, female, 17-27 mm. Head, j^alpi, and thorax pale
brownish-ochreous : terminal joint of palpi as long as second.

Antennae and abdomen light greyish-ochreous. Forewings
elongate, rather narrow, costa moderately arched, apex round-
pointed, termen very obliquely rounded : pale brownish-
ochreous, more or less sprinkled with fuscous : costa, termen,
and dorsum irregularly spotted with fuscous : stigmata large,

cloudy, fuscous, near together, jolical obliquely beyond first

discal ; a similar spot on fold at J, and another towards apex
of wing : cilia whitish-ochreous, mixed and indistinctly barred
with fuscous. Hindwings and cilia pale fuscous.

Sydney, New South Wales ; Melbourne, Victoria : Ade-
laide, South Australia : Geraldton, Perth, and York, AVest
Australia ; in June and July, and from October to February

;

ten specimens. This species may be specially recognised by the
long teririnal joint of palpi.
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MINERALOGICAL NOTES.

By D. Mawson, B.E., B.Sc.

[Read May 1, 1906.]

Fetid Felspai; (Necronite) and Quartz, from
Umberatana.

The material described was discovered by Mr. W. How-
chin, F.G.S., who, noting its fetid character when emshed,
perceived it to be of special interest mineralogically.

Mr. Howchin describes it as occurring about two miles

east of Umberatana^ on the track to Illinawortina Station.

The rocks in the vicinity are probably quite as old as Lower
Cambrian. In the immediate neighbourhood bold outcrops

of binary granite ai'e conspicuous, forming hills as

much as two hundred feet in height ; veins of felspar, quartz,

and graphic granite, with tourmaline and other minerals,

were also noted.

The specimen examined is aplitic in appearance and
slightly Dorous. It is composed of quartz, present to the

extent of about 25 per cent., and an adularian felspar in

typical rectangular sections. Grainsize averages one milli-

metre. On fracturing the rock a distinct fetid odour

is produced, to be likened somewhat to that proceeding from
carbon bisulphide.

Examined microscopically in thin sections, the felspars

are seen to be idiomorphic; whilst the quartzes are, as a

rule, subordinate. The felspar crystals also show the effects

of crushing. Albite twinning is very common; whilst twins

after the baveno law and the cross-hatching of microcline are

also to be frequently noted. The refractive index is lower

than that of the balsam.

Both minerals contain very numerous inclusions; these

are most abundant in an outer zone around the felspars, and
are also crowded thickly in a felspathic cement, occupying

interstices between the grains. The inclusions are chiefly

liquid and gaseous, in addition to whicli much opaque dust

is sometimes present. This opaque matter is very likely

largely carbonaceous, as several of the more translucent

patches were identified as bitumen. The objectionable

odour of the fractured rock is evidently derived from the

contents of the liquid and gaseous inclusions; these are quite

* Umberatana is located about 50 miles in a direct line west of tlie

northern extremity of Lake Frome.

d2
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irregular in shape, and have an average diameter of 0'005

millimetre.

On examining a freshly prepared slice, the contents of

many of these cells are seen to be in rapid motion, evidently

due to ebullition of the liquid contents caused by rapid dif-

fusion of its gas through cracks developed in preparation of

the section, or perhaps by diffusion through the wall of the

cell where sufficiently thin. In one case the commotion was
seen to be due to the dissolving up of a tiny black particle

(probably a hydrocarbon) in the liquid contents of the cell.

This particle was noticed to diminish to half its bulk in ten

minutes. In the case of two under examination all commo-
tion had ceased by the next day.

The rock is apparently a variety of fine-grained pegma-
tite, having the composition of a granite aplite, probably
crystallized in the presence of abundant liquid gases. The
later stages of crystallization have been those favouring the

inclusion of the liquid gases, perhaps owing to rise of pres-

sure due to gas escape being cut off.

The odour suggests that this gas may contain hydro-
gen sulphide, carbon bisulphide, acetylene, or like compounds.
As available material was limited, little could be done to-

wards definitely settling its nature. Chemical methods ren-

dered possible through the courtesy of Professor Rennie,
D.Sc, were undertaken.

The rock was powdered in a large mortar, under ammo-
niacal water, containing a few drops of lead acetate. Only
the slightest browning was noted, indicating that hydrogen
sulphide could not be present in more than the minutest
quantities. The powder was then digested in hydrofluoric

and nitric acids, and sulphuric acid tested for, with no better

result.

Further investigation has been suspended pending ar-

rival of additional supplies of the rock.

Atacamttio from Bimbo wrie.

Atacamite is extensively developed in the zone of

weathering at the Mt. Howden Copper Mine.-^' Though prac-

tically identical in chemical composition, three forms are to

be distinguished, differing greatly in physical appearance.
The most striking is an arrangement of radiating lamel-

lae in bunched masses, often 5 centimetres in diameter, form-
ing magnificent specimens for exhibition purposes. When
well developed the lamellje measure 3'7 cms. by 2 cms., and

* Mount Howden is situated on Bimbowrie Run, within sight of the
Barrier Ranges, and just *W miles in a direct line north of Olarw
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only 0'02 cm. thick. As atacaniite is brittle, tliese speci-

mens are, therefore, very delicate, the least rough handling
causing them to crumble into fine sand, the (iri<tniU(i of the

Chilians.

The lateral development of tlie lamellae was expected

to be in tlie direction of the h face, though such has not
been borne out by observation on cleavage directions evi-

denced on fractured edges. This cleavage angle approxi-

mates to 66'' 30', and would appear to be referable to the
angle vnn'", indicating a laminar development parallel to

the r face. As original crystal edges are not available for

measurement, the point remains unsettled.

Viewed under the microscope, the delicate plates are

noticeably ridged in a direction normal to the obtuse angle

of the dominant cleavage ; perpendicular are fine striations

of a subordinate nature. Its orthorhombic character is evi-

denced by straight extinction along the two latter directions

and biaxial character of the interference figure. The colour

of the mineral is dark emerald green.

A complete qualitative analysis was supplemented by
quantitative determinations of the chlorine and copper: —

Chlorine 16-78%
Copper 59-34%
Insoluble ... ... ... ... trace

Iron ... ... ... ... trace

Nickel and Cobalt ... ... nil

Corresponding to the following composition :
—

CuCL 31-83

CuO 55-43

H./) (by diff.) 12-74

100

The other two varieties of atacamite from this locality

are closely associated in a reddish clayey matrix. One of

these is in the form of small tablets, black by reflected light,

but sufficiently translucent to show the characteristic green
by fairly strong transmitted light. The tables, which have
the following average dimensions, 4*7 mms. by 3 mms. by 1

mm., are developed parallel to the h face, bounded by

jllOJ, JOIOJ, (Ollj, and exhibit the usual cleavage. The

chlorine was determined as 17 03 per cent.

The third modification consists in grass green granular

aggregates, apparently deposited subsequent to the tabular
variety, often enclosing the latter and always subordinate to
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it. An estimate of the chlorine returned 16*09 per cent., pro-

bably slightly low on account of difficulty in obtaining the

mineral quite free from impurity.

The latter two were noted to carry more iron than the
bdutiful laminated variety first described. Nickel and
cobalt were found absent in all three, though, on account of

abundance of their ores m the vicinity, it was suspected that
perhaps replacement by them of part of the basic constituent
in the atacamite might be answerable for the variety of habit.
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descriptions of australian cu rcu li o n i d>e , with
Notes on Previously Described Species.

By Am-HLi! M. I.ea.

Part rV.

I

Read August 7, 1906.]

SUB-FAMILY OTIORHYNCHIDES.
Otjouhynciius sllcatus, Fab.

O. scABKOSUs. Marsh.
O. CKIBUICOLLIS, Gyll.

These species all occur as gardeu pests in Tasmania,
With the exception of sstffratioi they have not previously been
recorded as Australian.

SUB-FAMILY CYLINDRORHINIDES.
OCYNOMA ANTENNATA, PaSC.

This S23ecies is very common about the Swan River, and
is very destructive in spring and early summer to buds and
leaves of the grape-vine. The scales are singularly easily

abraded and discoloured. Con/ipc/iftis, Pasc, appears to be

synonymous.
Perperus malevolens, n. sp.

Black, appendages more or less obscurely diluted with

red. Densely clothed with scales, varying from clingy-white

to slaty-brown. With numerous setae, dense, stout, and
scarcely (or not at all) rising above the general level on head
and prothorax, finer, sub-erect and more or less lineate in

arrangement on elytra, dense and fine on under-surface, and
long on tibiae and muzzle.

II ('(nl with a feeble impression between ej^es, these

ovate, nostrum the length of prothorax, moderately curved ;

tricarinate, the median carina acute and straight, the others

more or less feebly waved. Scrobes deep in front, shallower

behind. Antennae not stout, scape extending to eye, first

joint of funicle longer than second, and second longer than

third, club slightly shorter than four preceding joints com-

bined. Protlwrci.x convex, slightly transverse, sides strongly

rounded, base and apex almost truncate, ocular lobes fairly

large and distinctly ciliated. Srufellum small but distinct.

Elytra sub-ovate, base feebly incurved to middle, shoulders

moderately rounded. Ler/.^ moderately long; front tibiae with

small but distinct teeth, the others edentate or almost so.

Length (rost. incL), 6-9 mm.
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//^//>.—Tasmania : liobart, Huon River, Stonor. Parat-
tah, etc.

The majority of the scales are of a dull-brown colour,

but the sides of the prothorax and of the elytra are often

supplied with more or less large patches of dingy-whitish

scales, occasionally tinged with pale blue (but never shining),

the white scales may also form small spots on the disc of

the elytra and clothe the shoulders and a space between each

shoulder and the scutellum ; on the prothorax they are often

condensed into feeble lines (two or three) on each side ; white
scales also occasionally surround the eyes and form feeble

rings on the femora. On the upper surface the scales are

more numerous than the setse, on the lower the reverse is

the case. The scrobes on abraded specimens can be quite

distinctly followed to the eyes, but on perfect specimens do
not appear to extend so far ; on perfect specimens also the

front parts appear to be much deeper than they really are
;

the front halves are arcuate and the scapes are so inserted

that the portion in front of each would extend halfway to

its fellow. On perfect specimens the only punctures which
are visible are some forming series on the elytra, and these

are distinct only at the base. But on abrasion the head, ros-

trum, prothorax, and tibiae are seen to be densely covered

with small punctures, on the prothorax these are often more
or less confluent, and leave some subgranular spaces* and a

feeble median elevated line (scarcety a carina.) | : elytra with
regular series of large punctures becoming smaller poster-

iorly, the interstices separately gently convex and much wider
than punctures, especially in the female ; sterna and two
basal segments of abdomen transversely strigose as well as

punctate.

On only one specimen before me are the deciduous man-
dibular appendages present, they are unusually small (scar-

cely longfer than the basal joint of funicle), curved out-

wardly, dilated to the middle internally and of a reddish

colour.

The female differs fmm tlie male in being larger, the

elytra wider and the basal seg'ment of abdomen convex (in-

stead of concave) in the middle. In several females before

me portion of the ovipositor is protruding, and to all appear-
ance is a hornv reddish sheath to a penis ; the resemblance

* Thoso siib^rainilar sj)aces are not tliemsolves piinctat'e. and
ac.p much less distinct than the pnnctnres. characters it is as well
to mention, as thei^e is a common (and apDarently undescribed)
species which cl^^scly rosemhlos this, Init differs in the charact-ers
mentioned.

t This; is sometimes visil)lo l)ofore abrasion.
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is so striking that it was not till I had dissected such a speci-

men and found eggs that T was satisfied it really was a

female.

I have referred this species to rerpeniK, although the

antennae are rather short for that genus, but as there are no
other aberrant characters it was not considered advisable to

propose a new genus for its reception.
"'*

From the description of hingu\(lu>> it differs in being
without an impressed line on the prothorax and the suture
not carinated posteriorly.

SUBFAMILY HYLOBIIDES.
AcLEES pouosus, Pasc. f

Although not previously recorded as Australian this spe-

cies appears to be as common in many parts of Queensland
as in New Guinea. It extends also to the Clarence River
in New South Wales. When living, specimens are covered

with a pinkish meal, but this appears to be of an oily nature
and cannot be preserved,

SUBFAMILY ERIRHINIDES.
MiSOPHRICE.

The genus Misoplirice is a very interesting one on ac-

count of its clawless tarsi. + It is practically confined to the

CasuarmcE, and although on occasions I have taken specimens
on other plants, there was always the suspicion that they
were there only by chance. On the Casuai-ince, however, they
very often swarm, and I have seen eight species and thou-

sands of specimens in an umbrella (used for beating into) at

the same time. The species are all slow moving, and being

of very small size they are apt to be overlooked. The Casua-
rhur. also being, as a rule, unproductive of beetles, are often

neglected by collectors. It is probably owing to these facts

that no species have been recorded from the northern half

of Australia, as w'herever I have searched for them in Aus-
tralia and Tasmania they were in abundance. In all the

* In the majority of instances it is hardly advisable to des-

cribe single species the position of which is at all doubtful, but
as this is a very destructive species in Tasmania it is as well that
it should be named at as early a date as possible. It has been
seen destroying many buds of the apple, apricot, gooseberry, and
currant; but in its natural state may be taken in abundance on
several species of Lcpfnsperiii nm.

f Journ. Linn. Soc, xi., 1873, p. 172.

X The third joint is broad and appears to be slightly cleft in
the middle; there really may be a claw-joint, but I have failed te
discover any such under the microscope.
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species here described the first joint of the funicle is stout,

about as long as the second and third combined, and the

second slightly longer than the third. The rostrum also in

all is glabrous, either entirely or only excepting a small part

of its base.

There are two other genera of hJ/irliujidcs in Australia

with clawless tarsi, and differing from Misojjhrice practically

only in the number of joints of the funicle.

Funicle with five joints liLarcidrthium.

Funicle with six joints Misophrice.
Funicie with seven joints Thechia.

There is a genus of Cryptorlt yndiides (undescribed at

present, but abundantly represented in Australia), the

species of which bear a very strong general resemblance to

the species of Mhoj}]) rice, are clawless, and live on various

species of Casiiarina.

Misophrice squamiventius, n. sp.

Black, rostrum (base and tip excepted), funicle, club.

femora, and tibiae reddish. Densely clothed with rounded
scales of a more or less golden colour, but feebly variegated

with obscure darker and silvery patches; under surface with

paler scales than upper.

Rostrum thin, strongly curved, slightly longer than pro-

thorax ; with four punctate-striae on the basal half and scat-

tered punctures on the apical half. Prothorax moderately

transverse, sides rounded and diminishing slightly to apex,

base distinctly bisinuate ; punctures dense but concealed.

Elytra not much wider than prothorax, widest near base

;

striate-punctate, the jDunctures in striae rather large but almost

concealed, interstices with dense concealed punctures. Ahdo-
men gently convex in one sex, slightly flattened in middle in

the other. Length, 2-3 mm.
Rah.—Tasmania: Hobart, Ulverstone, Launceston, Swan-

sea (A. M. Lea) ; Victoria (National Museum).
On the prothorax three indistinct dark stripes can some-

times be traced : on the elytra across the middle pale scales

form feeble markings, usually confined to alternate inter-

stices. On the sterna and abdomen (except at the sides) the

scales are often almost silver^T^-white. or with a slight bluish

gloss, and they are just as dense on the abdomen as elsewhere,

this being a very unusual feature in ^fisnpJirire, although
equally dense in the following species.

Apparently nearer to f^qiiamoKn than any otuer described

species, but considerably smaller, rostrum not nearly straight,

femora as well as tibiae reddish, the funicle different, etc.
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MiSOPHlirCE GLOKIOSA, 11. Sp.

Black, parts of aiiteiiiia; obscurely diluted with red.

Densely clothed with rounded scales, varying from a dingy
sooty-brown to a glittering green, or golden green, or blue, or

silver, or gold.

Eostruin stouter iliaii in the preceding species, but of

similar shape and with similar punctures and striae. I'rothorax

feebly transverse, sides rather strongly rounded and decidedly
diminishing in width to apex, base almost truncate

;
punctures

concealed. Elytni slightly wider than ^jrothorax, basal two-
thirds parallel-sided : striate-punctate, the punctures in striae

large and fairly distinct, those of the interstices concealed.
Abdomen gently convex in one sex, flattened in middle in the
other. Length, I5-2 mm.

Hab.—Tasmania: Hobart, Launceston, Frankford, Huon
River (A. M. Lea).

The majority of the scales are usually of a more or less sil-

very green colour, but with fairly numerous flittering golden
scales scattered about, especially on the elytra ; on the elytra

also the sooty scales are condensed into a large subapical ill-

defined spot on each side ; the basal half of the suture is almost
or quite glabrous, and the apical half is always clothed with
glittering scales, which are in strong contrast to the scales

near them. The lower surface is densely and uniformly cloth-

ed, but the scales also vary in colour. Along the middle of

the prothorax the clothing is subsetose.

Variety A. Scales of upper surface mostly sooty ; two
longitudinal stripes on prothorax and sides with feebly

glistening whitish scales, similar scales forming short lines on
the elytra and clothing the suture almost to base, and a sub-

triangular space on the sides.

Hab.—Tasmania: Hobart (one specimen only).

Variety B. Scales of an almost uniform silvery colour,

with a very slight copper}- or bluish gloss, denser on suture,

almost to base, than elsewhere. Abdomen sparsely clothed

along middle.

Hab.—New South Wales : Sydney.
I have seen but one specimen, and have not described it

as distinct, as possibly the abdomen has been partially abraded.

MiSOPHRICE APIONOIDES, n. Sp.

Of a dingy testaceous-brown; head, base of rostrum,
scutellum, suture, a postmedian and an apical spot on elytra.

and the sterna black or piceous. Moderately clothed with
whitish subsetose scales, becoming denser and more rounded
on flanks of sterna than elsewhere.
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Rostrum curved, distinctly longer tlian prothorax; basal

three-fourths with punctate-striae, apical fourth with
scattered punctures. Prothorax moderately transverse, apex
considerably narrower than base; with dense, fairly large,

and only 253'i'tially concealed punctures. Elytra at base
slightly wider than prothorax, feebly dilating to beyond the
middle; striate-punctate, the punctures rather large, and
rounded, punctures in strise small and only slightly con-

cealed. Ahdornen with distinct punctures; the two basal

segments slightly concave in middle. Length, 1| mm.
Hah.—New South Wales: Wollongong, Sydney (A. M.

Lea).

The apical half of the antennae is infuscate, and in one
specimen the sides of the 1st and 2nd and the whole of the
3rd and 4th abdominal segments are infuscate. The post-

median spot seems to be an abbreviated fascia extending
across the 2nd-5th interstices, the subapical spot being
equidistant between it and the apex. In spilota there are

three distinct spots, of which two are on the 5th and on the
3rd interstices; of those on the 5th the front one is almost in

the exact middle of each elytron and considerably in advance
of the inner one; the hind spot is not quite confined to the

5th and is more distant from the apex than the similar spot

on apionoides. On one of the specimens the lateral pro-

thoracic scales have a distinct rosy gloss. In general appear-
ance the two specimens before me (apparently of one sex)

strongly resemble many species of Apion.

MiSOPHRICE INFLATA, U. Sp.

Almost flavous; head, tip of rostrum, scutellum and a

subtriangular space about it, suture and a subapical elongated

spot on each elytron, and tip of tibiae more or less dark; club

and tarsi somewhat paler. Rather sparsely clothed Avith pale

green, subsetose scales, becoming denser rounded and shining

on flanks of elytra and of sterna ; middle of abdomen and of

sterna glabrous,

Fostrum rather feebly curved, no longer than prothorax ;

basal half punctate-striate, apical half seriate punctate.

Profliorax rather strongly transverse, apex not much nar-

rower than base ; with rather coarse only partially concealed

punctures. Elytra at base scarcely wider than prothorax,

rather strongly dilated posteriorly ; striate-punctate,

punctures large and distinct, interstices convex, with finely

rugulose punctures. Two basal segments of abdomen and the

metasternum with fine transverse corrugations, and seriate

punctures; the former gently concave in middle. Length,

l}f mm.
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TJah.—New South Wales : Nepean River (A. J. Coate?).
The two beautiful specirneus before me are apparently of

one sex.

MlSOPHlUCE NICKIPES, U. Sp.

Black; scape and elytra (sides, suture, and a rather large
basal space excepted) of a ('ingy reddish -brown. Rather
sparsely clothed with whitish or whitish-blue subsetose scales,

absent along middle of under-surface.

Itostruin moderately curved, no longer than prothorax;
basal two-fifths punctate-striate, elsewhere seriate-punctate.

Frotliorar moderately transverse, apex narrower than base;
with large partially concealed punctures. Elytra not much
wider than prothorax, slightly dilated posteriorly; striate-

punctate, punctures large and not concealed. Abdomen with
rather large distinct punctures; apical segment foveate in one
sex, two basal segments feebly concave in the other. Length,
1 mm.

Hah.—Tasmania: Hobart, Huon River, Nubeena,
Latrobe, Swansea (A. M. Lea).

Close to cJathraia, but abdomen and legs black. The
scales, especially at the sides, occasionally become of a rather
bright green or coppery colour, but in nearly all the specimens
before me are of a pale whitish blue and entirely without
gloss. The first joint of the funicle is unusually stout and
distinctly longer than the second and third combined. The
size varies from slightly less to slightly more than one milli-

metre.

Variety A. Elytra almost or entirely black."' Size

slightly smaller.

Bah.—-Tasmania : Hobart.
A minute black species is suggestive of parallfla, but this

variety is even smaller than that species and is not parallel-

sided.

Variety B. Size, \\ mm.
llnh.—Tasmania : Sw^ansea, Nubeena, Hobart.
The three specimens of this variety seem to differ only

from the typical form in their size. They appear to be very
close to nir/rivenfris, but differ in their entirely dark legs

and antennae.

MiSOPHRICE AMPLICOLLIS. 11. sp.

Of a dingy reddish-brown, elytra and legs paler; head,

scutellum, suture, and fifth interstice of elytra, sterna,

abdomen, funicle (basal joint excepted), and club, black or

piceous. Moderately densely clothed with whitish subsetose

* I have several int-ermediate forms in colour.
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scales, denser on prothorax and head and sparser along middle
of under-surface than elsewhere.

Rostrum moderately stout and curved, no longer than
prothorax; basal half punctate-striate, the lateral striae

continuous to apex. Prothorax large, moderately transverse,

sides strongly rounded, apex much narrower than base; with
large partially concealed punctures. Elytra slightly narrower
than prothorax, parallel-sided to near apex; punctate-

striate, punctures large and partially concealed. Abdomen
and metasternum with coarse, partially concealed punctures;
two basal segments of former feebly concave in middle.

Length, 2J mm.
Flab.—Tasmania : Swansea, Hobart (A. M. Lea).

In shape much like the males of many species of Manda-
lotus, the dark portion of the 5th interstice terminates slightly

before the apex; towards the apex it extends to the 4th and
towards the base to the 6th interstices. On the prothorax the

scales are condensed to form a distinct median line.

Variety A. Prothorax with sides rather less strongly

inflated and no wider than elytra. Head, suture, sterna, and
abdomen not dark; 5th interstice infuscate for a short dis-

tance only. Length, 2-2J mm.
Hab.—Tasmania : Launceston and Hobart.
This should perhaps have been described as the typical

form.

Variety B. Prothorax as in A, but colour as in the type.

Length, 2 mm.
Hab.—Tasmania: Launceston,
Variety C. Prothorax as in A, but abdomen paler than

sterna. Length, 2 mm.
Hab.—Tasmania: Swansea.

MiSOPHRICE VICINA, n. Sp.

Testaceous-brown; head, tip of rostrum, funicie, club,

scutellum, suture, and an elongated postmedian spot on 5th

interstice, piceous or black; tarsi pro- and flanks of metaster-

num more or less infuscate. Rather sparsely clothed with

whitish subsetose scales, absent from most of abdomen.
Rostrum thin, moderately curved, longer than prothorax,

basal third striate, elsewhere smooth and almost impunctate.

Prothorax and elytra much as in the preceding species, except

that the prothorax is no wider than the elytra and its sides

are less rounded, the elytra also are not quite so parallel-sided.

Two basal segments of abdomen and metasternum with fine

transverse corrugations and large sparse punctures; apical

segment foveate in one sex, the two basal feebly concave in

the other. Length, IJ-IJ mm.
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Hub.—Tasmania: llobart, Swansea (A. M. Lea).

Allied to the preceding species, but the first joint of tlie

funicle is considerably stouter, and the abdomen (except at

sides of base) is glabrous; in tini plicolJis and all its varieties

the abdomen is fairly densely clothed, the scales being present

(although rather sparse) even along the middle. The largest

specimen of this species also is smaller than the smallest of

that one. The marking on the 5th interstice is of variable

length and intensity, but never extends to the base.

MiSOPHRICE HISPIDA, PaSC.

The pale scales of this species are easily discoloured, but

it can be readily identified by the setae, which are much
longer, sparser, and stouter than in arrjentata, setulosa, or

alfcrnnta. It was described originally from South Australia,

but occurs also in New South Wales, Victoria, and Tasmania.

MisoPHiuCE VARIABILIS, Blackb.

In a South Australian and several Tasmanian specimens

before me the scales on the upper surface are of a beautiful

golden colour, instead of white.

Tlah.—South Australia; Tasmania: Hobart, Launceston,
Swansea.

MiSOPHRICE SUBMETALLICA, Blackb.

It is only in one sex (female?) that there is a "deep
impression occupying the whole of the middle part of the

basal two ventral segments" ; in the other sex this space is

flat, and the apical segment has a large shallow impression.

Hah.—-S. Australia; Tasmania: Hpbart, Mount Wel-
lington (including the summit), Launceston, Swansea.

MiSOPHRICE SETULOSA, Blackb.

There are before me numerous specimens of a species

(I have only taken it in Tasmania, but it is there the com-
monest of all) which either belong to setulosa, or to an un-

described species of the colour of setulosa. Blackburn says,

"Elytrorum disco . . . testacejs vet rufescentibus.'' In
some of the Tasmanian specimens the elytra have a sub-

triangular basal patch, and the suture and sides narrowly
infuscate ; but the basal patch varies in area and the lateral

dark markings are frequently absent. The green scales

usually form a distinct line on each side of the suture, and
are often rather dense across the base; but it is not un-

common for more than half of the scales on the upper sur-

face to become abraded, and there are specimens before me
in which practically all the scales and setae have been abrad-

ed. The scales are usually of a beautiful metallic green,

occasionally wdth a golden gloss, but they are sometimes
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of a rather pale blue. The sexual impressions of the abdo-

men are much as in svhmetaUica, and one sex has more
parallel-sided elytra than the other.

M. OBLONGA, Blackb. ; IJnh.—South Australia : New South
Wales : Victoria ; Tasmania.

M. viRTDiSQUAMA, Lea; Hdh.—Victoria; Tasmania.

Thechia pygm.ea, Pasc.

There are before me numerous specimens (from New
South Wales, Victoria, and Tasmania) of a species which
either belong to T. lyygmcfa or to an undescribed species.

Had they been from Western Australia, I should have re-

ferred them to 'pygmcea without hesitation. The description

of that species, however, is not very satisfactory; of its cloth-

ing Pascoe says, "sqimmis pallidis griseis vestita" ; and
again, 'Judging from my specimen, it is probable that the

insect in a fresh state is tolerably closely covered with scales."

The specimens before me have the head, base of rostrum,

front and sides of prothorax, under-surface and legs more
or less densely clothed with white, almost circular scales,

having, under the microscope, a peculiarly granulated ap-

pearance, much like softened snowflakes. The elytra (ex-

cept at the sides) and disc of prothorax are almost glabrous.

Except that the funicle is seven-jointed there is nothing to

distinguish it from Misophrice. Of Thechia, Pascoe says,

"prothorax transversus" ; but. of pi/gmcra he says, '^prof/io-

race latitudine longitudini aequali. In my specimens the
prothorax is very distinctly but not strongly transverse. The
size varies from lA *to 2 mm.

Cyttalia apicalis. n. sp.

Black ; tip of rostrum, of elytra, and of abdomen diluted
with red; appendages flavous; two apical joints of club and
of tarsi piceous. Under-surface rather densely clothed with
white subsetose scales, upper-surface less densely clothed, pro-
thorax with transversely decumbent setae, elytra with fine

sparse pubescence and regular rows of stout yellowish decum-
bent setae.

Itostrinn the length of prothorax. Scape slightly longer
than funicle. Elytra with punctures in striae rather large
and subapproximate, interstices with sparse punctures. An-
terior femora feebly dentate. Length,^' 2J mm.

Hab.—'New South Wales: Mount Victoria (A. M. Lea).
In general appearance close to ruflpes (from Western

Australia), but the rostrum decidedly longer, thinner, and
reddish at its tip, the club not entirely dark, etc.

* The lengths given are exclusive of the rostrum.
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CyTTALIA LONGIROSTRIS, 11. Sp.

Reddish-testaceous ; mider-surface (apex of abdomen
diluted with red), head, rostrum, scutellum, and club black.

Clothing as in the preceding species, except that on the
under-surface it is not quite so dense, and that the elytral

setae are paler and more erect.

Iinstrum thin, feebly curved, considerably longer than
prothorax. Scape as long as funicle and club combined.
Elytra with distinct punctures, but which are considerably
narrower than the interstices; these almost impunctate. An-
terior femnra acutely dentate. Length 3-3| mm.

Hah.—]^Q\f7 South Wales: Mount Kosciusko, 5-6,000 feet

(R. Helms), vicinity of Jenolan Caves (J. C. Wiburd).
The rostrum is unusually long and thin, and this with

the black colour of the same will readily distinguish the
species from all those previously described.

CyTTALIA PICEOSETOSA, 11. Sp.

Reddish-testaceous, in places stained with piceous or

black. Under-surface, sides of prothorax, and about eyes

with soft white scales irregularly distributed ; upper-surface
with sparse pubescence; the prothorax and elytra with rather
long, thin, dark, sparse setse.

Rosfrum feebly curved, distinctly longer than prothorax.
Scape almost as long as funicle and club combined. Elytra
with fairly large punctures in striae, interstices almost im-
punctate. AwterioY

.

femora acutely dentate. Length, 3 mm.
Hah.—Tasmania: Huon River (A. M. Lea).

The elytral setae are sparser, darker, and much less dis-

tinct than ill any other species known to me. The head and
prothorax are moderately dark, the dark parts of the elytra

are now^here sharply defined, but form a large irregular tri-

angle about the scutellum, thence an irregular patch ex-

tends to beyond the middle, dilating to the sides; the should-
ers are not dark ; the metasternum is almost black, and the
two basal segments of abdomen are piceous; the club is

moderately dark. I have seen but one specimen.

Cyttalia oleari^, n. sp.

Reddish-testaceous, elytra, abdomen, and appendages
almost flavous, club black. Sterna with subsetose whitish
scales, elsewhere with moderately dense whitish pubescence,
prothorax with transverse decumbent set«, elytra with regu-
lar rows of semi-decumbent setae.

Rostrum in one sex the length of prothorax, in the other
distinctly longer, feebly curved. Scape almost as long as
funicle and club combined. Elytra with fairly large but
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feebly dentate. Length, 2J-3 mm.

Hah.—Tasmania: widely distributed and abundant on
flowers of the native musk fOlearia argo'phylla ).

The colours as described are those of the most abundant
form, but there are many varieties. The metasternum is

often black; when it is black the prothorax is often black
also, also the head, rostrum (except at tip), and scutellum

;

the black colour often extends from the metasternum on to

the abdomen, often to its apex, also to the sides of the

elytra. I have seen no specimens in which the elytra are

entirely dark, but two have the sides widely dark, with a

distinct spot on each side just beyond the middle. Faint
indications of these spots are to be seen on many other speci-

mens. The elytral pubescence is much denser, whilst their

setae are less distinct and finer than in Erichsoni, Sydneyen-
sis, and farsalis. Looked at from the side the clothing seems
much as in Sydneyensis, but when viewed directly from above
it is seen to be very different.

On the elytra there are frequently to be seen four large

yellowish spots, and the sides of the prothorax are often

widely yellowish; but these spots are due to pollen, with
which the specimens are usually densely covered when ob-

tained, and they can readily be removed with a soft brush.

Cyttalia Ebichsoni, Pasc.

In the type, and in the majority of specimens of this

common and widely distributed"^ species, the two terminal
joints of the club are dark, but I have single specimens from
New South Wales, Victoria, and South Australia in which
only one joint is dark.

Cyttalia tarsalis, Blackb.

llah.—New South Wales: Queanbeyan, Mount Vic-

toria, Ben Lomond, Mount Kosciusko ; Tasmania : Hobart,
Frankford, summit of Mount Wellington, Huon River.

Cyttalia Sydneyensis, Blackb.

Hab.—New South Wales; Sydney, National Park, Shoal-

haven, Forest Reefs ; Western Australia : Karridale.

Cyttalia maculata, Lea.

Hab.—Western Australia : Karridale.

* I have specimens from New South AVales, Victoria, Tas-
mania, and South Australia.
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Subfamily BARIDIIDES.

I have examined a considerable number of genera and
species referred to this subfamily from various parts of the

world. They all have the side pieces of the mesosternum
almost or quite soldered together, large, and thrust like a stout

wedge between the flanks of the prothorax and elytra. The
main features relied upon for distinguishing the genera and
sections are the degrees of obliquity of the pygidium, the

apical segment of abdomen rounded or emarginate at its

tip, the prostcrnum channelled or not, the shape of the ros-

trum and dentition of femora. Only three genera and
seven species have previously been recorded from Australia

;

of these Baris^ is world-w^ide in its distribution,' Mycfirhs

occurs in New Guinea and the Malay Archipelago, and Plati/-

ph(mis,\ so far as is known, only from Queensland. In Mas-
ters' Catalogue, ApheJa is placed in the subfamily, but
wrongly so. ;|: The Australian genera known to me, including

some now first recorded or proposed, may be tabulated as

follows :
—

Prosternum deeply grooved Solenoharis.
Prosteruum feebly grooA'ed.

Pygidium concealed Gymnuharis.
Pyffidum exposed Boris.

Prosternum not grooved.
Prothorax truncate at the apexK ... Acytliopeus.
Prothorax not truncate at apex.
Pygidium covered or nearly so ... Ipsichora.
Pygidium not covered Myct ides.

Baris.

To this genus I refer a number of species which might
be regarded as belonging to several closely allied genera, but

I do not think it desirable to propose new generic names for

any of them, as the differences seem to be too slight to war-

rant generic rank. They all have the pygidium vertical, or

almost so, and that organ causes the fifth ventral segment to

* Baridius of various authors.

+ The coarsely-faceted eyes and approximate front coxse of

this genus must appear strangely at variance with the other
genera of the subfamily.

X Pascoe did not refer it to anv subfamily at the time he
described it, but subsequently (T.E.S.', Lond., 1870, n. 23), he re-

ferred it to the Amalactides. It certainly does not belong to the
Baridiides, the side pieces of the mesosternum being utterly at vari-
ance Avith the genera of that subfamily ; nor does it seem very
much at home with the Australian genera of Amalactides. It cer-
tainly belongs to the same subfamily as Psaldus, referred by Pas-
coe to the Molytides.

II Simply quoted from Pascoe.
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appear emarginated at its apex ; and they may be divided

into the following sections :
—

1. Prosternum from apex halfway or almost halfway to

cox3e, with a shallow groove, bordered by distinct and usu-

ally carinated ridges.'^ This section is the most numerously

represented in Australia, and is allied to European species,

such as scolopacca.

2. Like Section 1, but with the frontal ridges of the pro-

sternum continued to between the coxae ; the eyes also are more

coarsely faceted than is usual in the family.

3. Prosternal groove as in Section 1, but rostrum sub-

gibbous at base.

4. Prosternum with a shallow and wide groove to be-

tween coxae, not bounded by carinated ridges, and with two

distinct punctures in front.

5. Prosternum without grooves and ridges in front, but
with two distinct punctures marking the position of the

ridges, t

6. Prosternum as in Section 1, but rostrum suddenly
gibbous at base.

7. Pectoral canal narrow and continuous to between an-

terior coxae, and bounded by ridges (but which are not cari-

nated). Tip of abdomen just j^erceptibly emarginated. The
pectoral canal is more distinct than in the other sections,

being much as in the European abrofani, with which, how-
ever, eheninu has little else in common.

8. As Section 6, but rostrum much shorter.

The following table of species known to me is arranged
for convenience of identification only :

—
Elj tral interstices with coarse punc-

tures porosa.
Elytral interstices not coarsely punc-

tate.

Upper surface with clothing in iso-

lated patches.
Prothorax and elytra both with

scales,

Elytral markings transverse ... niveonotata.
Elytral markings longitudinal.
Prothorax Avith four isolated

spots ... leucospila.

Prothorax with two stripes ... devia.

* These ridges, however, can usually be seen with dijfficulty,

until the head is removed.

t These punctures are to be seen in several other sections, but
are usually concealed by the clothing.
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Piothorax without scales.

hjlytra with six spots (ilhapictd.

Elytra with two spots.

Spots basal fcnuisfriata.

Spots subapical albiiiutta.

Tpper suri'acc {^Inbi-oiis.*

Size very luiimtc niiridsropica.

Size lai-ger.

Piothorax w ith vei-y coarse punc-
tures at sides .uihldiiiiiKita.

Pi'othorax with much less coarse
punctures at sides.

Pi-ostei'nuni o;rooved to l)etween
front coxEe ehen'ma.

Pi'osternal <iroove much short-
er and less distinct.

Scutellar lolie with a few
scales sororia.

Scutellar lobe without scales (ilahra.

Vpper surface with clothing not con-
densed into spots only.

Eyes lujt A-ery finely facet-ed rllipfica.

Eye? finely faceted.
A deep notch between head and

base of rostrum ha sirosfris.

Without such a notch.
Elytra no wider than nrothorax nhjoncin.

Elytra wider than prothorax.
Elytra with isolated scales ... (iiKinphorce.

Elytra with scales in linear
arrangement.

Less than 1^ mm. in length Au.'^trnHce.

]\fore than 1-i- mm. in length
suhopaca.

I vnqans.

Baris leucospila, Pasc. f

(
'? B(/r/s ((DKiiiula, Boh.)

Described by Pascoe from Katau, but fairly common in

Queensland.^ The markings of the upper surface are very

peculiar, and are exactly as in the description of rtmcenuJa,

but the prothorax could scarcely be called carinated. Some
specimens, it is true, have a feeble median line, but Bohe-
man, in his short diagnosis of (/nxenuJa, calls it "carinafo,"

whilst in the full description he says, "linen dorsal? longi-

fiidinnii suheJevata, hrvi." He also says the scutellum is

clothed with white scales, whilst in the ten specimens before

me it is glabrous. Of the rostrum he says, "piceinii, siih-

nitiduvi, subtiliter punctulatum." In the specimens before

* Miero.<icopi<'a is included here, as its clothing is so spars©
and indistinct that it might fairly be i-egnrded as glabrous : in
soroTia the only .scnles are a few oai the scutellar lobe.

t Ann. Mus. C^v G«n., 1885, p. 291.

I Cairns. Port "DGuison, etc.
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me the basal half of the rostrum is opaque, and with coars©

punctures, but the apical half is shining and with sparse and

minute punctures. If the species is amcenula, as seems quite

possible, then Icucospihi, as the later name, will have to be

dropped. The size ranges from 3A to 4| mm.

Baris australis, Boi.

The description* of this species is too short to enable any
insect to be positively identified from it, but such as it is it

fits t\\2 preceding species and no other known to me from
Australia.

Section l.j

Baris angophor^, n. sp.

Black, shining. Upper surface head and rostrum

sparsely, elsewhere moderately densely clothed with white

scales.

Head with dense punctures larger at apex than at

base. Eostrinn distinctly longer than prothorax ; a slight de-

pression marking its junction with head, densely and coarsely

punctate on sides, punctures sublinear in arrangement along

middle. Scape inserted slightly beyond the middle in male,

slightly before it in female; basal joint of funicle stout, not

twice as long as second. Prothorax with dense, rather large,

clearly defined punctures becoming small at middle of apex.

Elytra cordate, striate, the two sutural striae with distinct

punctures towards base, interstices each with a single row of

somewhat irregular and not clearly defined punctures.

Femora edentate. Length, 2§ mm.
Hah.—New South Wales: Ash Island (Macleay Mu-

seum), Narrabeen (W. W. Froggatt), Sydney, National Park
(A. M. Lea).

The whole insect is somewhat briefly elliptic in outline;

the jDrothorax is fully twice as wide at base as at apex, its

base is strongly bisinuate, sides strongly rounded, disc mode-
rately convex and the scutellar lobe slightly flattened, all

these being characters common to most of the species here
described. The punctures in the elytral interstices are not
very clearly defined, but when seen obliquely appear to be in

single rows; some of them are transverse; the lateral inter-

stices from certain directions appear to be overlapping. The
white scales are absent from the disc of the prothorax, but are

* ''Ater, albo-lineatus, thorace riiguloso ; Qlytris piinctato-
striatis."

t I have not usually considered it necessary to describe in
each of the species; the characters for which they are placed in
the various sections.
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condensed into feeble spots at the sides and middle of base"^ ;

on the elytra the scales are isolated and very sparse. The
species may be taken in abundance on Anyophora cordi-

fol'ia.

Baris sororia, n. sp.

Black, shining ; antennae and tarsi almo&t black. Upper
surface (except for a few scales on the scutellar lobe of the

prothorax), head, and rostrum glabrous; elsewhere mode-
rately clothed with white scales.

Rostrum slightly longer than the prothorax, its punc-

tures and those of head, and the antennae, much as in the

preceding species. J/rothorax and elytra of the same shape as

in the preceding species, but the punctures of the former

rather larger : the punctures of the elytral striae are larger,

more numerous, and not confined to the tv/o near the suture,

and the interstices have larger jDunctures, many of which are

distinctly transverse, and extend almost from stria to stria.

Femora feebly dentate. Length, 3 mm.
Jiah.—-Queensland: Capes Grenville and York, Endea-

vour River, Port Denison (Macleay Museum), Cairns (E.

Allen).

Very close to the preceding species, but larger, rostrum
shorter, and sides of prothorax without scales; in anyopJioj-cR

the scales are very distinct at the sides, but in the present

species they are entirely absent. I have examined numerous
specimens of both species.

Baris subopaca, n. sp.

Black, subopaque. Upper surface with scattered whit-

ish scales, condensed into lines on the elytra ; under surface

and legs with denser and whiter scales.

Head with very feeble punctures] except between the
eyes. Bostrum the length of prothorax. a feeble depression
marking its junction with head, with dense and rather coarse
punctures at base and sides, feeble and sublinear in arrange-
ment elsewhere. Antennae as in preceding species. Pro-
thorax densely and rather coarsely punctate, with traces of a
feeble median elevation. Elytra striate, the interstices punc-
tate. Femora edentate. Length, 2\ mm.

Hah.—'New South Wales : Galston, Sydney (D. Dumbrell
and A. M. Lea).

Of a'decidedly more elongate form than the two preced-
ing species, the prothoracic punctures not so clearly defined

* On numerous specimens the scales on the prothorax just
above the scutellum form a very distinct spot, but they are easilv
abraded.
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awing to their diensity ; the dlytral striae with punctures
which do not encroach on the interstices, and are only visible

from certain directions., and the interstices each with a single

row af punctures, but these, although perhaps larger than in

those species, are not so clearly defined. The scales of the

upper surface are easily abraded, but in perfect specimens
form single and regular lines on the elytral interstices, except

the sutural (where there are none), on the prothorax they are

not condensed into a spot on the scutellar lobe.

Baris vagans, n. sp.

Black, moderately shining. Upper surface clothed with
very fine scales or setae, forming regular lines on the elytral

interstices; lower surface and legs with larger (but still

small) scales.

Head, rostru?}), and antennae as in the preceding species.

Prothorax with more clearly defined punctures ; elytra with
narrower striae, the interstices each with a single row of small

but round and clearly defined punctures. Femora edentate.

Length, 2 mm.
Huh.—New South Wales: Gosford, Galston : Tasmania,

Hobart, Mount Wellington (including the summit), Huon
River, Frankford (A. M. Lea).

In general appearance close to the preceding species, but
smaller, and with the punctures more clearly defined. The
clothing of the upper surface is very fine, and it is only on a
closie examination that its slightly speckled appearance is

seen to be caused by very thin whitish scales or setae, although
in certain lights the elytra appear to have very fine whitish
lines. It is as yet the only species of its subfamily known to

occur in Tasmania, where it is fairly common on Pultenea
juni2)erina.

Baris australi.e, n. sp.

Black. Clothed with distinct whitish scales, and form-
ing regular lines on the elytra.

Head with fairly distinct punctures, becoming rather
coarse between the eyes. Bostrum stout, scarcely, if at all,

longer than prothorax, with distinct punctures on top of the
apical half and coarse ones elsewhere. Antennre stout

;

scape inserted nearer apex than base of rostrum ; basal joint

of funicle very stout. Prothorax with numerous and fairly

large but partially concealed punctures ; apex more than half
the width of base. Elytra elongate-cordate, shoulders dis-

tinctly wider than prothorax, their outline not almost con-
tinuous with it

;
punctures in striae and in interstices more or

less concealed. Femora edentate. Length, 1| mm.
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Zra6.—New Soutli Wales : Galst(;n, Sydney : Western Aus-

tralia : Swan River, Vasse, Biinbury, Doiinybrook (A. M. Lea).

Apparently the most abundant and widely distributed of

all the Australian Ii<ui(liidcs; although considerably smaller

than the preceding species, the clothing is much the same,

except that on the elytra it is more distinct, on most of the

specimens before me the lines are sufficiently clear, although

the scales are small, but in a few the lines and scales are both

very distinct.

BaRIS OBl.ONGA, U. Sp.

Black : legs of a dull red, apex of rostrum and antennae

darker. Densely 'clothed with whitish scales and forming

regular lines on the elytra.

!{e(((l with indistinct punctures, except between eyes.

Rosfrum just perceptibly longer than prothorax, rather

feebly curved and thinner than usual : with coarse, partially

concealed punctures on sides and base, and moderately dis-

tinct towards apex on upper surface. Scape inserted about
two-fifths from apex of rostrum. Froth ova rr parallel-sided

to near apex, punctures concealed. EJi/tra parallel-

sided, no wider than prothorax ; striae distinct but
punctures concealed. Femora feebly dentate. Length, \\
mm.

Z/r^'y.—Western Australia : Geraldton (A. M. LeaV
On the lower surface and legs the scales are almost of a

snowy wliiteness, but on the upper surface and on the flanks

of the prothorax they are tinged with yellow : the scales on
the elytra, although condensed into distinct lines, are not
placed siuglv, as in some of the preceding species. The base

of the head is sparsely clothed and the apex of the rostrum is

nude.

Baris microscopica, n. sp.

Black, moderately shining. Upper surface almost glab-

rous, lower sparsely clothed with white scales.

Head with distinct punctures between eyes, but feeble

elsewhere. Rostrum stout, scarcely the length of prothorax;
shining and feebly punctate on upper surface, and moderately
coarsely on sides. Scape inserted almost in exact middle of

rostrum. Frothornr with rather large, clearly defined punc-
tures, except in middle of apex. Ehjtra very little wider than
prothorax, parallel-sided to near apex : with narrow not
visibly punctured strias, interstices each with a row of minute
punctures. F<mora edentate. Length, 1 mm.

//r//>.—Western Australia: G-eraldton (A. M. Lea).
The non-squamose body distinguishes this from the other

Western Australian species : it is the smallest know^n Aus-
tralian species of its subfamily.
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Baris sublaminata, n. sp.

Black, shining, antennas and tarsi of a dull reddish

brown, scape somewhat paler. Under surface and legs with

fine setose scales, elsewhere glabrous.

Head with small and sparse punctures between eyes, very

indistinct elsewhere. Rostrum thin, longer than prothorax,

flattened but not depressed at its junction with head ; with

coarse punctures at sides, upper surface with moderately

strong punctures on basal half, but becoming much smaller

and sparser towards apex. Scape inserted about two-fifths from
apex of rostrum ; basal joint of funicle almost twice as long as

second. Frotliorax with large, dense, clearly-defined punc-

tures, becoming much smaller and sparser (but still clearly

defined) at apex and along middle. Elytra cordate; nar-

rowly striate, the two sutural striae with a few rounded basal

punctures, encroaching on the interstices, the lateral striae

with distinct but deeply set punctures; interstices each with

a row of exceedingly minute punctures. Femora feebly den-

tate. Length, SJ mm.
Bah.—Queensland: Cairns (Macleay Museum).
At first sight very suggestive of Myctkles, but the short

pectoral groove, apart from other characters, prevents it from
being placed in that genus. In shape it is much like ango-
plioree and sororia, but much larger, and punctures very dif-

ferent. The large punctures at the sides of the prothorax
are each almost the size of the scutellum. The lateral inter-

stices seem to be slightly overlapping, and the seriate punc-
tures of all of them are so small as to be practically absent.

Section 2.

Baris elliptica, n. sp.

Black or almost black, rostrum and appendages of a dull

red. Moderately densely clothed with whitish setiform scales

and forming lines on the elytra.

Ilead almost impunctuate except between eyes, wath
traces of a feeble median line. E3'^es more coarsely faceted

than usual. Rostrum distinctly longer than prothorax,
rather thin, rather suddenly arched at base, with a distinct

but not deep depression marking its junction with head;
with coarse punctures at base and sides and sparser and
smaller (but not very small) ones elsewhere. Scape inserted

about two-fifths from apex of rostrum. Prothorax with
fairly large punctures, but which are more or less concealed
by clothing. Elytra slightly wider than prothorax, parallel

sided to near apex ; deeply striate, punctures of striae and
interstices more or less concealed. Femora edentate.
Length, 3J mm.
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JiaJi.—North-west Australia: Derby (K. I J elms).

The outline is almost perfectly elliptic. The eyes aie less

finely faceted tlian usual, but they are certainly not coarse.

The colour is somewhat variable; in two specimens the legs

are very slightly paler than the body, in two others they are

more noticeably paler, and in a fourth very decid-

edly pale. The under surface is sometimes dilu-

ted with red. The upper surface is never of the deep jetty

black so characteristic of Baris. On the upper surface the

scales are not quite so white as on the lower; the lines of

white scales on the elytra are very distinct, but in addition to

these there are some slate-coloured ones, which at first sight

are apt to be overlooked, but they may really be discoloured

white ones, as they are much more numerous on some speci-

mens than on others.

Section 3.

Baris glabra, n. sp.

Black, shining; basal half of scape of a dull red.

Glabrous.

Head with moderately distinct punctures between eyes,

small and indistinct elsewhere. Bostrum rather stout,

slightly longer than prothorax; with coarse punctures becom-
ing very coarse at base and sides, a distinct depression mark-
ing its junction with head. Scape inserted about one-third

from apex of rostrum. Frotliorcu with fairly numerous
and clearly defined but not very large punctures on disc, be-

coming denser and larger on sides. Elytra elongate-cordate,

distinctly wider than prothorax; narrowly striate towards
base, with punctures in striae, but these distinct and en-

croaching on interstices only towards the suture; interstices

with scarcely visible punctures. Femora finely but acutely

dentate. Length, 2| mm.
Hah.—Queensland : Cairns (Macleay Museum),
In general appearance close to sororia (which also occurs

at Cairns), but the elytral interstices practically impunctuate,
and the prothoracic jDunctures sparser.

Baris albopicta, n. sp.

Black, highly polished, basal half of funicle and the
scape of a dull red. Clothed with snowy white scales, irre-

gularly distributed and forming elongated spots in places.

Head with small and rather sparse but clearly defined
punctures. Rostruin rather thin, slightly longer than pro-

thorax, its junction with head marked by a depressed line,

with rather small but clearly-defined punctures, except at
sides of base, M-here they are concealed by scales. Scape
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inserted about two-fifths from apex of rostrum, basal joint

of funicle stouter, but not longer than second. Profhorax

with clearly-defined but small and not dense punctures, be-

coming larger at base and sides. Elytra elongate-cordate,

outline almost continuous with that of prothorax; punctate-

striate, punctures deeply set and encroaching on interstices

only towards the base; interstices with sparse and exceed-

ingly minute punctures, the lateral ones with an appearance

as of feebly overlapping. Femora acutely and rather strongly

dentate. Length, 6 mm.
Hah.—Queensland : Cape York (type in Macleay

Museum).
The upper surface is glabrous, except for three distinct

spots on each elytron ; of these two are on the fourth inter-

stice (one basal, one—the longest of all—post-median), and
one on the second (apical and slightly smaller than the basal

one). ' The legs are moderately densely clothed, but the apex
of the upper surface of each of the femora has a similar

patch to those on the elytra ; apex of prosternum, sides of

metasternum, and sides of rostrum behind the antennge with
large scales, elsewhere almost or quite glabrous.

Baris tenui striata, n. sp.

Black, highly polished. Upper surface glabrous, except

for a patch of white scales on the third interstice of the
elytra at the base; lower surface sparsely clothed with in-

distinct whitish scales, but a distinct patch on the flanks

of the metasternum ; legs with moderately distinct scales.

1] tad with moderately large but clearly-defined punc-
tures. Rostrum no longer than prothorax, its junction witli

head marked by a transverse impression, base wider than
apex ; with coarse punctures at sides and base, smaller (but
distinct) along middle, and fine at apex. Scape inserted
slightly nearer apex than base, basal joint of funicle dis-

tinctly longer than second. Prothorar almost parallel-sided

to near apex; with rather sparse and small but clearly-defin-

ed punctures. Elytra, elongate-cordate, scarcely wider than
prothorax; very narrowly striate, the four sutural striae at
base with more or less rounded and distinct punctures, else-

where and the interstices impunctate. Femora edentate.
Length, 3 mm.

Hah. — Queensland : Cape Yoi'k, Cairns (Macleay
Museum), Barron Falls (A. Koebele).

The highly-polished upper surface, glabrous except for
a patch of white scales on each side of the base of the elytra,

renders this a very distinct species.
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Section Jf.

Baris albigutta, n. sp.

Black, higlily polished ; base of scape of a dull red. Up-
per surface glabrous, except for a stripe of snowy scales on

the fifth interstice, extending from just beyond the middle

to near the apex ; sides of base of rostrum and sterna with

a few large scales, rest of under surface with subsetose cloth-

ing, or glabrous, legs (except parts of femora where the

scales are dense) with rather sparse clothing.

Head as in the preceding species. Jlo^tnun scarcely the

length of prothorax; with coarse concealed punctures at

base and basal half of sides, small but distinct punctures on

apical half of sides, and fine elsewhere. Scape inserted almost

in exact middle of rostrum ; basal joint of funicle twice as

long as second. Frothorar and ehitra as in the preceding

species, except that the punctures are more distinct, and in

the elytra! striae a few small ones are to be seen towards the

sides. Femora edentate. Length, 4 mm.
Hah.—Queensland: Cairns (type in Macleay Museum).
In general appearance close to the preceding species, but

the white elytral scales subapical instead of basal.

Section 6.

Baris niveonotata, n. sp.

Black, highly polished ; head, rostrum, legs, and sides

of elytra more or less obscurely diluted with red, antennae

(club excepted) of a more distinct red. Prothorax and elytra

with irregular spots of large, soft, pearly-white scales ; sterna,

legs, and rostrum with subsetose scales ; flanks of metaster-

num with somewhat similar scales to those of upper sur-

face ; elsewhere glabrous or almost so.

TJ end with indistinct punctures, even between eyes. Fox-

trum slightly longer than prothorax, rather strongly but not
suddenly arched at base, with coarse but partially concealed

punctures on sides, base with large, clearly-defined punc-
tures, becoming much smaller (but still clearly defined) to

apex. Scape inserted about two-thirds from apex of rostrum

;

basal joint of funicle as long as the three following com-
bined, rroth ova r with strongly rounded sides: disc with
fairly large and clearly-defined but not dense punctures, but
becoming dense on sides. Eh/tra elongate-cordate, distinctly

wider than prothorax ; punctate striate, punctures in striae

deeply set ; interstices each with a row of minute punctures.
Femora edentate. Length, 4A mm.

TJah.—North-west Australia (Macleay IMuseum).
On the prothorax the scales are formed into irregular

spots at the sides, on the elytra they form four distinct spots
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(appearing much like interrupted fasciae), two basal and two

postmedian; in addition a few are scattered about singly or

are clustered together to form small spots.

Section 6.
*

Baris basirostris, n. sp.

Of a dingy reddish-brown and subopaque. Moderately
densely clothed with yellowish subsetose scales.

Head with moderately distinct punctures. Rostrum
slightly longer than prothorax, base much wider than apex,

suddenly and strongly arched; apical half of upper surface

with moderately distinct punctures, elsewhere with coarse

but more or less concealed punctures. Scape inserted in

exact middle of rostrum; basal joint of funicle as long as

the two following combined. Prothorar parallel-sided to near

apex; with dense and fairly large but partially concealed

punctures. Elytra elongate-cordate, not much wider than
prothorax; deeply striate, punctures in striae and interstices

more or less concealed. Femora edentate. Length, 3J mm.
Hah.—Queensland : Cairns (Macleay Museum).
The apical half of the rostrum is glabrous, and the

scales are condensed into a feeble median line and a dis-

tinct spot on each side of base of prothorax, and into feeble

spots on the elytra; but with these exceptions the clothing

is fairly evenly distributed.

Seen from the side, there appears to be a deep notch

between the head and base of rostrum in this and the fol-

lowing species, much as in Pascoe's figure of Acyflwpeus
biffeminatus.f

Baris devia, n. sp.

Reddish-brown and shining, scape somewhat paler. With
soft yellowish scales, sparsely and irregularly distributed on
the under surface, clothing the sides of base of rostrum, and
formed into elongated spots on the upper surface.

Head with rather dense but not clearly defined punc-
tures. Rostrum slightly longer than prothorax ; with coarse

punctures except at tip; its junction with head as in pre-

ceding species. Scape inserted one-third from apex of ros-

trum; first joint of funicle as long as the two following com-
bined. Prothorax with clearl3'^-defined but not very large or

dense punctures on disc, becoming larger and denser at

sides. Elytra, striate, with fairly distinct punctures in striae

towards base and sides; interstices each with a single row

* Leucospila belongs to this section.

t Journ. Linn. See. Zool., xiii.. pi. iii., fig. 17.
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of indistinct hut not very minute punctures. Fcinord eden-

tate. T.enoth, 3{ mm.
Jidh. Queenslajid : Ca])e York. Cairus (Macleay

Museum).
There are a few irregular scales at apex of elytra, but

except for these the clothing on the upper surface is con-

densed into elongated spots, of which there are three on each

elytron, one on the ninth interstice before the middle, and
two on the third (one basal and one postmedian) ; on the

prothorax the scales are formed into slightly-arched lines

extending from base to apex, and appearing as continuations

of the basal markings on elytra. The scales appear to be

easily abraded, as on only one of the three specimens before

me are they present on the rostrum. On two of them the

scales of the upper surface are of a pale yellow, but on the

third they are almost of a snowy whiteness. The outline is

almost exactly as in the preceding species, but the punctures

are much more distinct owing to the very different clothing.

Section 7

.

Barts ebentna, n. sp.

Black, shining; scape piceous-red. Glabrous.

Bead with very indistinct punctures. Rostrum mode-
rately thin, distinctly longer than prothorax ; with coarse

punctures at sides and rather fine ones elsewhere ; a feeble

transverse impression marking its junction with head, but
the impression narrowly foveate in middle. Scape inserted

about two-fifths from apex of rostrum. Protliorar with

small and rather sparse but clearly-defined punctures. Elytra

cordate, outline continuous with that of prothorax; striae very
narrow, but towards base with fairly numerous, round,
clearly-defined punctures encroaching on the interstices;

these each with a row of almost microscopic punctures.

Femora edentate. Length, 1\ mm.
Hah.—Queensland: Barron Falls (A. Koebele).
In general appearance somewhat like glabra, but ros-

trum longer, prothoracic punctures sparser, and elytral punc-
tures and interstices and the prosternum different.

Section 8.

Barts porosa, n. sp.

Black, opaque. Lower surface, legs, and rostrum with
minute indistinct scales or setae, elsewhere glabrous or almost
so.

Head with dense but indistinct punctures. ]xo>itnim

stout, slightly shorter than prothorax, very coarsely punc-
tate except for a rather narrow shining line from between
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antennae to apex. Scape inserted almost in exact middle of

rostrum. Prothorax with very dense and moderately large

punctures. Elytra elongate, cordate, not much wider than

prothorax, punctate-striate, punctures in striae deeply set;

interstices coarsely punctate, each puncture almost extend-

ing from stria to stria. Under surface (abdomen to a less

extent) and legs coarsely punctate
;
femora almost edentate.

Length, 3^ mm.
Hah.—Queensland: Cairns (Macleay Museum). Mackay

(C. French).
Much more densely T>unctate than any other species of

the subfamily known to me.

Gymnobaris, n. g.

Head small, eyes rather distant. Rostrum rather lon^

and thin, moderately curved. Antennae thin, scape inserted

nearer apex than base of rostrum, first joint of funicle large.

Frothorax transverse. Elytra subcordate. Prosternum with
a wide and feeble groove, bounded on each side by a feeble

carina to near the coxae, these very widely separated. Pygi-

dium concealed. Femora feebly grooved and dentate.

The entirely concealed pygidium readily distinguishes

this genus from Baris, to several Australian species, of which
it would otherwise appear to be allied; from Ips'irhora it is

distinguished by its slightly grooved prosternum and much
more widely separated front coxae.

Gymnobaris politus, n. sp.

Black, highly polished ; scape reddish. Glabrous except

for a few indistinct scales or setae on under surface and legs,

front tibiae with long cilia at apex in male.

Head with sparse and minute but fairly distinct punc-
tures. Rostrum, thin, distinctly longer than prothorax, with
moderately large and dense punctures at sides, but small

and sparse elsewhere. Scape inserted two-fifths from apex of

rostrum, basal joint of funicle as long as three following com-
bined. Prothorax with sparse and minute punctures, sides

oblique to near apex and then suddenly diminishing to apex.

Elytra subcordate, shoulders closely clasping prothorax with
which their outline is continuous ; finely striate, two sutural

striae with a few round punctures towards base ; interstices

each with a row of minute, distant punctures. Femora
rather feebly dentate. Length, 4 mm.

Hah.—Queensland : Cairns (Macleay Museum).

The punctures in the elytral interstices are so minute as

to be practically invisible.



97

Ipsfchoija."'''

There are five species before me which I refer to this

genus, previously unknown from Australia, but numerously

represented in the Malay Archipelago. Its main features

appear to be the rostrum long and not gibbous at base, scape

extending close to but not reaching tlie eye, front coxae

widely separated and the femora grooved and dentate. The
species are all of a more or less metallic blue or violet. Three

of those noted here frne.^iosfernalis, dcsiderahilis, and J\/nr-

le(f(/i ) have the pygidium small but visible, and causing the

fifth abdominal segment to appear feebly emarginate at tip :

in the others the pygidium is quite concealed and the fifth

segment is continuously rounded ; these differences, if the

stated characters of the subfamily were strictly adhered to,

would divide the si)ecies between two sections, but they are all

evidently congeneric.

The Australian species may be tabulated as follows :
—

Side pieces of mesosterniim practically
impunctate mesofifernalis. n. sp.

These parts with larp;e punctures.
Femora edentate desiderahilis, n. sp.

Femora dentate.
Femora partly red frmornfa, Pasc.
Femora entirely dark.
Prothorax with minute punc-

tures IMacJcnyi, n. sp.

Prothorax with small bnt nor

minute punctures (hipVirafn, n. sp.

Tpsichoea femorata, Pasc.f

Two specimens from Kuranda probably belong to this

species; they differ from the original description, however, in

having only the four hind femora reddish in the middle, in-

stead of apparently the whole six.

Ipsichora mesosternalis, n. sp.

Of a brilliant metallic blue, antennae almost black. Glab-

rous except for a few indistinct setae on legs and apex of abdo-

men.
Head impunctate. Rostrum thin, strongly curved and

(including the head) fully twice the length of prothorax

;

with distinct (but not dense or coarse) punctures at sides and
very sparse ones or absent elsewhere. Scape inserted two-

fifths from apex of rostrum ; two basal joints of funicle equal

in length. Prnfhorar with sparse and minute punctures.

Eh/fra elongate-cordate, outline almost continuous with that

* Pascoe : Journ. Linn. Soc. Zool., xii., p. 58.

t I.e. p. 59.

E



of prothorax ; rather finely striate, punctures in striae small,

but usually slightly encroaching on interstices ; each of these

with a row of minute punctures. Under surface with sparse

and minute punctures, side pieces of mesosternum practically

impunctate. Pygidium small, but distinct. Femora feebly

dentate. Length, 5 mm.
Hah.—Queensland : Somerset (C. French), Cairns (Mac-

leay Museum).
Of the two specimens before me one has a distinct, whilst

the other has a slioht^ purplis'h gloss. It is the only species of

the subfamily known to me in which the side pieces of the

mesosternum are not impressed with large punctures.

Ipsichora desiderabtlis, n. sp.

Of a brilliant metallic blue : under surface, legs, and ros-

trum of a more or less metallic green : antennae almost black.

Glabrous.

Head with small and indistinct punctures. Bnstrum (for

the genus) fairly stout, slightly longer than prothorax; with

fairly large and distinct punctures on sides, sparse and min-

ute elsewhere. Scape inserted about one-third from apex of

rostrum : basal joint of funicle as long as the two following

combined. Frotliorax with minute and rather sparse but
clearly defined punctures. Elytra elongate-subcordate, out-

line quite continuous with that of prothorax ; punctures much
as in preceding species, except that in the three sutural striae

near tlie base they are distinctly rounded. Under surface

with irregularly distributed punctures of variable size, but
larger on side pieces of mesosternum than elsewhere. Pygidkim
small but distinct. Femora edentate. Length, 3t^y-5 mm.

Hah.—Queensland: Cairns (Macleay Museum and H.
Hacker)

.

The edentate femora and comparatively short rostrum will

readily distinj^uish from the other Australian species. There
are six specimens before me, of which four, probably the

males, have the pygidium fairly distinct, and a large round
fovea on the apical segment of the abdomen ; the others have
the pygidium smaller and the fovea absent.

Ipsichora Macleayi, n. sp.

Black, highly polished, with a more or less distinct pur-

plish gloss; antennae (base of scape reddish) almost black.

Glabrous, except for some very indistinct setae on legs and sides

of under surface.

H ead with sparse and minute jounctures. Rosfri/w thin,

twice the length of prothorax : punctures fairlv dense and
large on sides behind antennae, sparse and small elsewhere.
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Scape inserted in middle of rostrum : basal joint of funicle as

long as the two following combined, second as long as the two

following combined. Protliornr with sparse and minute punc-

tures, but with larger ones margining the base. Elytra shaped

as in mcsoHtcrnalh, but with punctures as in the preceding

species. Under svrfarr witli small and irregularly distributed

punctures, becoming larger on mesosternum, and especially

on its flanks. Pi/riidiinn concealed. Femora acutely den-

tate. Length, ^\ mm.
Hab.—^.S. Wales: Morpeth (Macleay Museum), Mac-

leay River (R. Helms).
Although a beautiful insect, the colour is mucli less

bright and metallic than in the other species of Z/^^/r//o;Y^

Of the two specimens before me one has a decided purplish gloss

on both upper and lower surfaces, but in the other this ffloss

is almost absent.

Ipsichora duplicata, n. sp.

Of a briliant metallic purplish-blue; rostrum black, but

in places glossed with green or purple; antennae (base of

scape obscure red) black. Under surface and legs with thin

setose scales in punctures, elsewhere glabrous.

Head with rather small but clearly-defined punctures.

Rostrum about once and one-half the length of prothorax ;

punctures clearly defined and not very sparse, and on the

sides behind antennae becoming rather dense and coarse.

Antennae as in the preceding species. Prothorax and elytra

of the same shape as in mesosternedis, but prothorax with
considerably larger and clearly defined (but still small) punc-

tures, and a distinct row margining the base ; elytral striae

with fairly numerous punctures encroaching on the inter-

stices, and each of these on basal half with a feeble double
row, and beyond middle a single row of minute punctures.

Unrler surfaee with small punctures, but becoming large on
mesosternum, especially on its flanks. Pye/idium concealed.

Femora acutely dentate. Length, 5^ mm.
Hah.—Queensland : Darling Downs (C. French).
Close to the preceding species, but larger and with con-

siderably larger and somewhat different punctures.

A specimen, from the Endeavour River in the ]\Iacleay

Museum, has the under surface quite glabrous, and the pro-
thoracic punctures somewhat larger.

Myctides.
This genus is widely distributed in the ]\Ialav Archi-

pelago, and two species of it have already been recorded
from Queensland. Its members have the rostrum very long,

scape terminated some distance from the eye, femora feeblv

e2
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dentate, prostenium wide, not grooved, front coxse distant,

and the pygidinm exposed. According also to Pascoe, "the

males of all the species have the rostrum somewhat straighter,

with the apical half within closely bearded."^'"

Of the species hitherto recorded from Australia, harha-

fusj seems to be close to imherhis,t but is described as black

with the rostrum fuscous, the basal joint of the funicle twice

as long as the second, the prothorax with small and sparse

punctures, and the elytral interstices ''suhfilifer sparse punc-

ttflafis." All of which are at variance with imherhis, apart

from its beardless rostrum. There is a bearded male in the

Macleay Museum from the Endeavour River which may be

harhatus; it is deep black without metallic gloss, the prothora-

cic punctures finer than in imherhis (but certainly not

sparse), and the punctures in the elytral interstices minute
and not transverse; its rostrum, however, is just as dark as

the rest of its body. Familiaris is described as a large (5

mm.) black species, with the prothorax sparsely punctured,

its rostrum is apparently bearded in the male : I do not think

that T have seen it.

Myctides imbekbis, n. sp.

Black, shining; with ^except on head and rostrum) a

metallic purplish ^-loss; antennae obscurely (or not at all)

diluted with red. Lower surface and legs moderately densely

clothed with white or whitish scales, denser at apex of pro-

sternum than elsewhere : upper surface, head, and rostrum
glabrous.

H ('<id with dense, clearly defined but not large punc-
tures. Rostrum thin, much longer than prothorax ; with
coarse punctures at extreme base and on sides behind an-

tennae, small and sparse elsewnere. Scape inserted in mid-
dle of rostrum; basal joint of funicle once and one-half the

length of second. Prothora.r with fairly dense and rather

large clearly-defined punctures, becoming denser and larger

on sides. Elytra wide and subcordate, outline almost con-

tinuous with that of prothorax ; with distinct striae, towards
base with punctures encroaching (especially in the two sutu-
ral rows) on interstices, towards sides punctures deeply im-
pressed, but not interfering with interstices; these with short
transverse scratches instead of ])unctures. Femora finely, but
acutely dentate. Length, 4.^-5.', mm.

TJah.—Queensland: Cooktown (C. French), Kuranda
(H. H. D. Griffith).

* Ann. Mils. Civ. Gen., 1885, p. 293.

t Described originally as from Batchian.

X One of my specimens of this species bears a label, in the
Uev. T. Blackburn's Avriting, Myctides harhatus, Pasc.
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Judging by tiie aiitenn^Tj l)otli sexes of this species are

before me, and in neither is the rostrnm barbed; in one

specimen (presumably the male) the rostrum is at least once

and one-third the length of the prothorax, in two others

(presumably tne females) it is much longer. In one specimen
of each sex the scape is at rest in its scrobe, with the rest

of the antenna directed forward ; in the male the funicle

and club extend distinctly more than halfway to the apex
of the rostrum from the tip of the scape, in the female they
extend considerably less than halfway to the apex.

Mycttdes balaninikostius, n. sp.

Black, highly polislied ; scape obscurely diluted with red.

Clothing as in the preceding species, except that it is sparser.

Head with fairly numerous and small but clear l}- -de-

fined punctures. Roifruui thin, except at the base, consider-

ably longer than prothorax ; punctures as in the preceding

species. Scape inserted slightly nearer base than apex; basal

joint of funicle as long as the two following combined. Fro-

fhorax less transverse than in the preceding species; with

comparatively small and rather sparse but sharply-defined

punctures. Eh/fra subcordate, closely clasping prothorax,

deeply striate, the punctures in tlie striae deeply impressed

and scarcely, even towards the base, encroaching on the in-

terstices, each of these (except towards the base where they
are more or less irregularly doubled) with single rows of

minute punctures. Femora almost edentate. Length. 3 A -5

mm.
Tlab.—Queensland : Endeavour River, Cairns (Macleay

Museum).
There are five specimens before me. varying considerably

in size, but apparently of one sex.

AcYTHOPEUs ATERRiMi's, Waterli."

Bar is orrhirora, Blackb.

Described by Waterhouse from Singapore as attacking
orcliids, subsequently described as a Baris by Blackburn, also

as attacking orchids, and figured in the Ar/ricultural Ga-
zette of New South Walesf under the latter's name. The
species is readily distinguished by its opaque surface and pecu-
liarly granulated elytral interstices. Mr. Waterhouse sent a
specimen of his aterri/n t/s to Mr. Froggatt, who kindly allow-
ed me to examine it and compare it with a specimen of orrhi-

rora, reared by himself from orchids, and there is no doubt

* Ent. Mo. Mag., vol. x., p. 226.

+ 1904. fig. 2, in a plate facinp; p. 514.



102

about 1 lie identity of the same. Waterhouse's is the earlier

name.
AVaterhouse referred the species to Barichus, but stated

that it would probably enter into Pascoe's genus Acythnpeus.*
It seems to me, however, that the species cannot be referred

to Aciitliopeu.^.j of which Pascoe says that the scape is remote
from the eye ; in aterrimus it extends quite close to the eye

;

he also says:
—"Near Mi/rfidc!^, o^^ly the rostrum is very

much curved and thickened at the base." Certainly in nterri-

mus the outlines are very different from the two figures of the

rostrum and head as figured for tristis and hige7ni)inf')(s.\ The
sculpture of the elytra also is very different to that described

by Pascoe in the five species known to him. But as the
species is an introduced one I have not felt justified in pro-

posing a new generic name for it.

SOLENOBARIS, n. g.

Head comparatively large. Eyes large, round, and close

together, liostrum moderately stout, the length of prothorax,

moderately curved. Antennae stout : scape inserted about
middle of rostrum, resting in a shallow scrobe, and extending
back to the eye ;^ basal joint of funicle stout. Protliorax

slightly transverse. Eh/tra cordate. Presternum with a

moderately wide and deep pectoral canal, sharply limited on
the sides and terminated behind front coxae. Ahdoiiien

large, first segment slightly longer than the two following

combined. Pygidium rounded and distinct. Legs mode-
rately long. Few ova not very stout, feebly or not at all den-

tate.

At first sight apparently belonging to the (^ryptrjrhyn-

chides, and close to Idofaaia of that subfamily, but the side

pieces of the mesosternum are unusually large and are typi-

cal of the Bai^idiides ; the pygidium is also distinct. The
pectoral canal, however, is quite as in many of the Cryjjto-

rhynchidea, as is also the intercoxal process of the mesoster-

num. I think the genus should be referred to the very end
of the Baridiides.

SOLENOBARIS DECIPIENS, U. Sp.

Deep black, shining, antennae almost black. Glabrous.
Head rather densely and strongly punctate. ]\o><triini

* At that time (January, 1874) unpublished.

t ft is certainly not a Boris, however, as the prosterninii is
without the slightest trace of a longitudinal impression.

It Joiirn. Linn. Soc. Zool., xii., pi. iii., figs. 11a and 17.

If It really does extend back to the eye, although when set out
it apparently does not do so.
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stout, comiDressed, dilated to apex : coarsely punctate at sidevS

and distinctly but not coarsely elsewhere. Frothorax with

moderately small and not dense punctures, larger on flanks

than on disc. Elytra cordate ; at sides and near suture feebly

striate, elsewhere scarcely visibly so ; near base, especially

about suture, with rows of rather large, round, distant punc-

tures, disappearing before the middle, a few punctures about

shoulders, elsewhere impunctate. Mesosterniim with inter-

coxal process depressed between coxae, raised transverse and
narrow in front, and its sides angularly produced to front

coxae : side pieces with larger punctures than elsewhere, Py-
f/idivm densely and strongly punctate. Fcjnorn feebly groov-

ed and feebly bidentate. the teeth level, subequal in size, and
marking the termination of the ridges bordering the grooves.

Length, 2f mm.
Hah.—Queensland : Endeavour River CMacleav Mu-

seum).
Remarkably close in general appearance to Bar'm ehe-

71/ na, but the prosternum with a deep pectoral canal. The
intercoxal process of the mesosternum on a first glance ap-

pears to form part of the prosternum.

SOLENOBAEIS EDENTATA, U. Sp.

Black, shining, upper surface with a bluish gloss. Glab-

rous.

Head rather sparsely and finely punctate. Eyes rather

larger and closer together than in the preceding species. Fos-

frum almost parallel-sided, punctate at sides. Frothorax
longer than in preceding species ; moderately strongly punc-

tate, punctures not much larger on sid:es than on disc.

Elytra rather longer than in the preceding species, all the

stride traceable : punctures much as in the preceding species,

but larger. Intercoxal process of menoaterriiini transverse and
feebly concave, side pieces with larger punctures than else-

where. Femora very feebly grooved and edentate. Length,

1^ mm.
Hah.—Queensland: Barron Falls (x\. Koeljele).

In many respects different to the preceding species, but
with the same deep and sharply limited pectoral canal. A
second specimen differs from the tvpe in being slightly

smaller, with larger punctures and with a bronzy gloss.
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Notes on South Australian Decapod Crustacea.
PART IV.

By W. H. Bakek.

[Read June 5, 1906.]

Plates I. to III.

The following notes refer to seven species. The llrst

three are members of the Oxyrhyncha or Maioid crabs. Two
of these were dredged by Dr. Verco in 104 fathoms off the
Neptune Islands. One of these two I have referred to the
genus Evrynome : the other is a species of Stenorhynchus :

the third I take to be a strong variety of Paratymolus lairpe^,

Haswell, and comes from much shallower water.
Two allied species belong to genera quite remote from

the foregoing: Elamena truncata, StimjDSon ?, and llymeno-
soma roiitratum, Haswell, do not seem to have been figured

heretofore.

Litorheira r/lahra, n. sp., seems to be as rare as its near
relation, L. bispinosa, Kinahan, is common on our coast.

These two are the only representatives of the genus kno^vn
to me in the Australian fauna.

The rare genus, Trichia, is represented by a unique
species, which I must be content solely to describe, as its

affinities are unknown to me Miss Rathbun (see Proc.
Biolog. Soc, Washington, No. xi., p. 166) has proposed the
name Zalasius for Trichia, but for certain reasons I have
retained the old one.

The types have been placed in the Adelaide Museum.
I must mention my indebtedness to Mr. F. E. Grant, of

Sydney, who has been good enough to read the paper and
offer some criticisms, and supply some information.

OXYRHYNCHA.
Family Inachid.e.

Sub-family Leptopodiin.e.

Genus Sfenoi-hj/nrlnis, Lamarck.

Stenorhynchus ramusculus, n. sp.

PI. i., Hgs. 1. la.

The body is thick.

The carapace is sub-triangular, moderately smooth,
longer than broad, strongly convex, especially on the gastric

region ; the branchial regions also are full. There is a median
gastric and a cardiac spine, which project upwards, and a
small curved spine on each metabranchial region.
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The rostral liorns are rather long, slender, tapering, not

divergent, projecting horizontally, slightly distant; each is

bifid at the apex, with a lateral spine lower down on the

distal third, and a faint spinule near the base on the outer

side.

The upper orbital border is slightly raised, and Ijears

a large supra-orbital spine, which is curved forwards and
outwards, and immediately anterior to this there are two
or three minute teeth on the margin. There is a post-ocular

spine on the hepatic region, and below and behind it the

sub-hepatic region is visible from above as a conical promi-

nence tipped with two small teeth. The branchial regions

have each a lateral spine.

The posterior margin is medianly slightly insinuate, and
towards the sides bears a row of minute spinules.

A faint median groove extends from the rostral horns

a short distance behind on the narrow inter-ocular space.

The ocular peduncles are thick, and the eyes well deve-

loped and retractile towards the sides of the carapace.

There is a small spinule on the anterior side of the peduncle.

The antennular fossettes are elongate, and the median
ridge between each is produced to a large downward pro-

jecting spine.

The basal antennal joint is narrow on the part

forming the external boundary of the fossette. It appears

slightly grooved longitudinally, and is curved to form the

lower border of the eye socket, it distally bears a strong

spine, which projects forwards and downwards and very

slightly outwards. The portion which limits the fossette bears

three or four spinules along its length, with a few very

small ones on the external border; the basal portion of tlje

joint is continuous with the epistome. The second pedun-
cular joint is short, the third long, the flagellum sparingly

furnished with long setae.

The epistome is long and narrow.

The antero-external angles of the buccal frame are promi-
nent and acute, the upper margin dips medianly into the

cavity.

The pterygostomial region has a prominent oblique

ridge, which bears a strong spine about the middle.

The sternal plastron has a strong, transverse, lunate

ridge between the bases of the chelipeds, this ridge has its

outer ends spined ; a rather large excavated area exists be-

tween the ridge and the base of the buccal frame; on the

posterior side the ridge is reached by the terminal segment
of the pleon.

The pleon is composed of six segments in the male. The
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first two are narrow from side to side ; the third is broad-

est, and has three prominences, eacli bearing a few small

denticles ; the lateral prominences are larger than the median.

The two following segments are medianly prominent, and
the distal end of each prominence bears one or two spinules,

the terminal segment is rounded at the end, and bears a

strong median spine on the basal median elevated portion,

and two smaller ones close to the distal end.

The external m.axillipeds do not completely close the

buccal cavity. The ischium is well produced at its internal

distal angle, the merus is narrower and shorter than the

ischium, longer than broad, rounded distally with a strong

spine on the inner margin, and a few spinules on its exter-

nal surface, the succeding joint is articulated at its summit.
The exopod reaches farther than the external angle of the

merus.
The chelipeds are long, robust, considerably over-reach-

ing the rostral horns. The ischium is spinulate. The merus
is trigonous, reaching as far as the eyes, curved, bearing

a row of strong spines on the lower margin, and more
or less is spinulate on the internal surface; there is a large

forward curved spine on the upper side near the distal end.

The carpus is sub-cylindrical, slightly curved, and spinu-

late, with a large curved spine above near the proximal end.

The palm is tumid and bears some strong spines on the upper
and lower margins, otherwise it is smooth. The fingers ate

long, nearly as long as the palm, curved, laterally compressed,

slightly ridged externally, their opposable edges more or less

dentate and without an hiatus.

The ambulatory legs are very long and slender, the

joints expanding a little distally, the meri bear distal spines

projecting anteriorly, the dactyli are long and nearly

straight till near the distal ends, bearing a few minute
recurved teeth—especially one close to the terminal claw

—

and some hairs. The joints bear some scattered groups of

curved bristles, as is usual among these Maioid crabs.

This species bears strong resemblances to Lisfognafhus
fhom,soni, Norman, as figured in the ''Challenger" report. The
basal antennal joint, however, is adherent, or fused, for the

whole of its length, and does not narrow distally.

Length, excluding rostral horns, 6 mm.
Breadth, Al mm.
Length of cheliped, 8 mm.
Length of second leg, 19 mm.
Dredged by Dr. Verco, S.A. coast, 104 fms.

Type (1).
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Family Pakatymolid^o.

Genus raidf i/tnohis, Miers.

Paratymolus latipes, Haswell : xar. (j^iadridenlata; n. v;ir.

PI. i. fig. 2.

The body and limbs are covered witli a short pu})esceHce

of llattish hairs, amongst which longer, reddish, club-shaped

ones are scattered. The anterior third of the carapace is

much depressed, as is also to a somewhat less degree the pos-

terior third; it is only slightly convex in the transverse direc-

tion.

The front consists of two short, obtuse projections, each

tipped with two small acute teeth, from the narrow hiatus

between these projections a shallow median sulcus extends

back for a short distance; there is also a shallow sulcus be-

tween each rostral projection and supra-orbital spine.

The surface of the carapace is uneven, but the regions

are indistinctly defined. The gastric region is rather timid.

The antero-lateral borders are irregularly toothed, four

larger ones on each side are spiniform and directed for-

wards, and have the following positions :—One on the

inner orbital angle, one on the exterior orbital angle, one

on the lateral angle of the carapace, with the largest mid-

way between this and the one on the external orbital angle.

Besides these there are smaller more or less spiniform tuber-

cles between the larger ones, the most posterior of these ter-

minates an oblique rounded ridge, which extends some dis-

tance on the carapace.

The undersides of the rostral projections are completely

occupied by the fossettes, which are longitudinal or slightly

oblique in position. The antennules are large, the basal

joints separated by only a very thin septum.

The orbits are shallow, there is a spiniform tooth at

the internal sub-ocular angle, the remainder of the lower

margin being a thin ridge bearing a few spinules. The eyes

are of moderate size, the peduncles being constricted.

The basal joint of the antenna is large and mobile, fill-

ing the orbital hiatus; the next two joints are also large,

the second longer than the first, and the third longer than

the second. The flagellum is long and carries club-shaped

hairs.

The epistome is rather broad, its anterior border is

straight and granulate, posteriorly and medianly it is divid-

ed by an incision into two lobes, which project into the buc-

cal cavity.

There are no endostomial ridges.
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The external maxillipeds are sub-opercular ; the ischium

is twice as long as broad, is jDrominent at its internal distal

angle, and has a longitudinal sulcus; the merus is small,

about half as long as the ischium, sub-pentagonal in shape,

with granulate or spinulate margins and two longitudinal

sulci, with a few spinules between them ; the next three

joints are large, united to the merus behind its apex. The
exopod reaches to the external angle of the merus.

The sub-orbital, sub-hepatic, and pterygostomial regions

are granulate to spinulate, the latter somewhat tumid.

The pleon in the male is five-jointed, triangular from
the second segment; in the female it is six-jointed, and
scarcely larger, not nearly covering the dense mass of small

ova.

The chelipeds in the male are long and strongly deve-

loped; the merus is trigonous and granulate, to spinulate

on the margins, especially below, on the upper border there

is a small tubercle near the middle ; the carpus is rounded
above, and indistinctly ridged with a very large internal

spine; the palm is much compressed, the outer surface round-
ed and faintly ridged, with a strong longitudinal sulcus near

the upper border, proximally narrowed in the vertical direc-

tion, it is distally expanded, and the upper border is denti-

culated, the internal surface is granulate and slightly exca-

vate. The fingers are shorter than the palm, irregularly

toothed, slightly ridged, and sulcated towards their tips,

which are brown in colour, externally granulate, and only

meeting at their tips.

The ambulatory legs are slender, compressed, and not

as long as the chelipeds in the male. The dactyli are lon-

ger than the propodi, are nearly straight, and longitudinally

sulcate ; the propodi also have external sulci and two granu-
late ridges on each of their- inner surfaces.

Length of carapace in male, 13 mm.
Breadth of carapace in male, 11 mm.
Length of cheliped in male, 26 mm.
Specimens dredged by Dr. Verco, S.A. coast.

Family Maiid^e.

Sub-family Maiin.e.

Genus Ejtrt/noiuc, Leach.

Eurynome granulosa, n. sp.

PI. i., flgs. 3, 3a.

The animal is covered with a very short furry tomen-
tum, which entangles much mud.

The carapace is elongate-ovate, to sub-pyriform, mode-
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rately convex, willi the regions weJl deHned. The surface

is mostly covered with large granules, which, however, are

not crowded, and Avhich become tuberculiform, or sub-spini-

form, on the sides of the branchial regions, and are more
marked as follows : —Two mid-gastric, one on each side latero-

gastric, one on each epibranchial region, one each median
on the cardiac and intestinal regions, and two latero-intes-

tinal. The inter-orbital space is slightly raised above the

orbital borders, and bears some small red granules, a shal-

low transverse sulcus divides this from the gastric region, and
also sulci separate it from the orbital borders.

The rostral horns are small, M^ell separated, divergent,

acute, horizontal!}^ projecting, sub-cylindrical, tapering, and
slightly curved inwards; externally they bear a few very

minute teeth, and internally some long corneous bristles.

The eyes are small, the peduncles short, in almost com-
plete orbits, and are slightly visible when retracted. The upper
orbital border has the anterior portion arcuated in the ver-

tical direction; the posterior end, however, is not spined. A
small hiatus separates this end from what I have called else-

wdiere the intermediate spine of the upper orbital border;
external to this is another process, which corresponds to

the post-ocular spine separated only from the former by
a closed fissure. The lower orbital border is marked by two
closed fissures.

The hepatic regions are depressed, projecting, and more
or less lobate, separated from the branchial regions by nar-

row V-shaped clefts of the margin. The postero-lateral and
posterior margins are rounded and thickened.

The anterior margins of the fossettes reach close to the
margin of the front; the lower halves of their external mar-
gins are formed by the basal antennal joints.

The basal antennal joint is moderately large, with a
strong outer lobe, or branch, which forms part of the lower
orbital border; it narrows slightly towards the distal end,
and is without distal spines. The second and third pedun-
cular joints are small, and the flagellum minute. The second
peduncular joint springs from the anterior angle of the orbit,

there being no closed fissure, caused by an upper pressure
of the end of the basal joint against the upper orbital

border, as in Parmnifhrao^ and other genera.
The epistome is rather narrow, and a little excavate.

The external angles of the upper margin of the buccal frame
are very prominent, but the upper margin is depressed medi-
anly.

The sub-hepatic region is separated from the sub-orbital
by a slight excavation, and from the pterygostomial by an
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oblique sulcus; both regions are strongly granulate, and not

si^ined.

The external maxillipeds have the ischium produced at

the internal distal angle; its surface is marked by a deep

longitudinal furrow. The merus is triangular, the external

distal angle is slightly prodviced, the internal distal angle

slightly truncated and very slightly insinuate; the lower bor-

der is thickened and prominent, and there is a pit about

the middle of the outer surface. The carpus is partially hid-

den by the internal angle of the merus.

The pleon of the female is seven-segmented : all the seg-

ments are free, the terminal one is broadly triangular, with

the external margins slightly insinuate. The other segments

are m.edianly umbonate.
The chelipeds in the female are weak, reaching a little

beyond the rostral horns; the merus is sub-cylindrical; the

carpus is noncarinate, the palm is scarcely compressed late-

rally; the fingers are moderately long, shorter than the palm,

thin, and sharp, the immobile one with distinct brownish
teeth, the mobile scarcely toothed; this appears to be slightly

excavate.

The ambulatory legs are short, becoming successively

shorter behind, but not markedly so ; the}^ are moderately
robust and smooth, the meri appear distally rounded, the

carpi and propodi are together about as long as the meri
and ischii together, the dactyli are long—nearly as long

as the propodi—cylindrical, with long, thin, sharp, corneous
claws.

Length, excluding rostral horns, 8 mm.
Breadth, 5 mm.
Length of cheliped, 8 mm. (drawn rather large in figure).

Dredged bv Br. Verco. 104 fms., S.A. coast.

Type (1). "

CATAMETOPA.
Family Ocypodid^.

Sub-family Carcinoplacin^.

Genus Litocheira, Kinahan.

Litocheira glabra, n. sp.

PI. ii., figs. 1, la ; and PI. hi., fig. 3.

The carapace is broader than long, about as 9 is to

7^, glabrous, smooth, with the regions not defined, with
some faint transverse markings on the gastric region, slightly

convex, more so in the longitudinal direction than in the
transverse, marked all round with a distinct border, ante-
riorly depressed.
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The front is well arched, thin, not dcpj-essed more than

the anterior part of the carapace, without a groove along

the margin as in A. hispinom, rather less than half the

width of the carapace, n-ot greatly accentuated from the

upper orbital border; upper orbital border entire ending

rather obtusely at the external angle, the oblique extent be-

ing equal to about half the front.

Antero-lateral margins slightly arcuate, with a faint in-

sinuation near the lateral angle, but no spine; postero-lateral

margins slightly converging; posterior margin very slightly

insinuate.

The antennules when folded are well covered by the

front.

The sub-orbital margin is entire, the inner sub-ocular

angle prominent. The ophthalmopods have a small tubercle

above.

The basal antennal joint does not attain to the process

of the sub-ocular angle, but on the other side reaches a sub-

frontal process, the third joint reaches the margin of the

front, the flagellum is slightly longer than the three pedun-

cular joints together.

The epistome is short and somewhat sunken.

The endostomial ridges are distinct.

The upper margj.n of the buccal frame is arcuate, with

the external ends prominent.

The oblique pterygostomial ridges are well marked.

The external maxillipeds are broad and well cover the

buccal orifice ; the ischium presents a nearly flat surface, and
its lower internal angle is not much cut away, the margin bor-

dering the merus is slightly oblique ; the merus is sub-quad-

rate, very slightly projecting at the external distal angle,

slightly insinuated on the distal margin, the inner distal angle

truncated with the upper end of this somewhat accentuated,

the surface is scarcely excavate. The exopod barely attains

to the external angle of the merus.

The chelipeds in the female are sub-equal, the merus
reaches the lateral angle of the carapace, and bears a

small spiniform tubercle about the middle of its upper edge :

the carpus is sub-quadrate on the upper surface, which is

convex, with a strong inner projection or tooth : the hand is

short, laterally compressed, smooth, and rounded on the out-

side, on the inner side it is vertically abrupt : the fingers are

nearly as long as the palm and much compressed laterally : the

immobile finger has an oblique ridge below, extending for a
short distance on to the palm, otherwise the fingers are not

markedly ridged, they are crossed at the tips, and in that
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position are without an hiatus, and are evenly but sparingly

denticulate.

The ambulatory legs are smooth, short, and quite glab-

rous, the dactyli are stiliform and ridged, they are longer

than the propodi except on the last pair, the carpi are without

external sulci.

The pleon in the female is 7-jointed, the terminal joint

strongly arcuate on its distal margin.

A small species, equal in size to L. hiapinosa.

Dredged by Dr. Verco, St. Vincent's Gulf.

Type (one female).

Family Pinnoterid^.

Sub-family Hymenosomin^.

Genus Elamena, M.-Edw.

Elamena truncata, Stimpson.

PI. ii., figs. 2 2a, 2h, 2c, 2d.

Trigonoplax truncatus, Stimpson, Proc. Acad. Nat. Sci.

Philad.; 1858, p. 109.

Elamena truncata, Alcock, Jnl. Asiatic Soc. Bengal,

Ixix., ii., p. 386, 1900.

Elamena truncata, A. M.-Edw., Nouv. Archiv. du Mus.,

ix., 1873, p. 323.

Elamena truncata, J. R. Henderson, Trans. Lin. Soc.

Zool. (2), v., 1893, p. 395.

Body almost totally glabrous and*smooth.

Carapace sub-orbicular in outline, as broad as long, from
slightly convex to depressed, with the margins raised or accen-

tuated ; the regions ill-defined. The lateral angles are

slightly prominent, but not spined, the antero-lateral margins

with slight prominences about the middle. Postero-lateral

margins with a slight insinuation above the last pair of legs.

Front prominent, about one-fourth the width of the carapace,

the margin straight with rounded ends, sometimes showing

from above a median slight prominence; below it a laterally-

compressed triangular keel reaches its apex just anteriorly to

the antennules, and forms a strong septum between them.

The orbits are shallow, totally concealed beneath the cara-

pace, they are near each other and not separated from the fos-

settes. The ocular peduncles are short, thickened proximally,

and do not reach the margin of the carapace.

The antennules are small.

The antennae are slender and short, not reaching the mar-

gin of the carapace, they have the first joint very short, the

second long, the third shorter than the second ; the flagellum

is very small.
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The epistome is well developed and not depressed.

The anterior angles of the buccal frame are prominent,

and between them the margin is well defined and sinuate.

The external maxillipeds are broad, completely closing

the buccal cavity. The ischium is considerably longer than

the merus, its articulation with it oblique, the merus is sub-

triangular, with its inner distal angle strongly truncated, the

margin being insinuate, the carpal joint is articulated near

the prominent outer angle ; the exopod does not quite reach

this angle.

The pterygostomial region is rather tumid, with a coni-

cal, obliquely-compressed tubercle.

The pleon of the female is very broad, covering the whole
of the sternum behind the maxillipeds, truncated distally with

a faint median-rounded ridge between two furrows, composed
of six segments, the three more proximal ones much shorter

than the others.

The male pleon is small and narrow, the sides contract-

ing halfway to the apex, of five segments, the basal joint

occupying not quite the whole width of the sternum between

the last pair of legs.

The chelipeds in the female are slender, the merus cylin-

drical, expanding distally with a sub-acute prominence at

the distal end on the outer side ; the hand is tumid in the

middle, giving a rather spindle-shape, viewed from above. The
fingers are as long as the palm, curved inwards, and slightly

twisted distally, with their outer margins minutely toothed,

meeting only at their tips; from this margin the inner sur-

face of each is much excavated. In the male the chelipeds are

more robust, the hand is scarcely spindle-shaped, the fingers

are more robust, and a good deal shorter than the palm.

The ambulatory legs are moderately long, the meri cylin-

drical, with distal, strong, sub-acute prominences above; the

propodi are compressed, about one and a half as long as the

carpi, which also have distal prominences, the dactyli are

about three-fourths the length of the propodi, much com-

pressed, a little constricted at their proximal ends, curved,

with the margins defined by a thickened line, with a ter-

minal, short, acute claw and two teeth near it, the inner-

most triangular and directed backwards; the inner margin
bears a fringe of soft hairs.

A littoral species, S.A,, south coast.

Breadth of carapace (male), 6 mm.
Length of cheliped (male), 9 mm.
Length first ambulatory leg, 12 mm.
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Genus llymenosoma, Leach.

Hymenosoma rostratum, Haswell, Cat. Aiist. Crust, p. 116.

PI. iii. , figs. -2, 2rt, 26.

The following notes are to be taken in addition to the

description in the above catalogue.

The surface of the carapace is sometimes convex, some-

times quite flat, or even sunken. The spines or teeth at the

lateral angles are sometimes very strongly developed. The
margin is raised and thickened, and the antero-lateral margin
behind the post-ocular spine, which curves towards the eye,

has a slight prominence. In the male the posterior margin is

very short and arcuate.

The rostrum is about one-fourth the greatest breadth of

the carapace, elongate, triangular, and fiat above, it is strongly

keeled below, the keel produced to a septum between the an-

tennules, with its greatest depth just anterior to them.

The ocular peduncles project about half the length of

the rostrum ; there is a conical tooth beneath on the orbital

border at the base of the peduncle, and a small tubercle on
the peduncle close to the ophthalamus on the anterior side.

The epistome is rather long and full.

The anterior angles of the buccal frame are very promi-
nent.

Of the three pterygostomial tubercles the middle one is

slenderer and more spiniform.

The orbito-fossettes are very poorly developed.

The antennules are robust, and when extended reach

beyond the rostrum.

The antennas are slender and only reach a little beyond
the eyes.

The merus of the external maxillipeds has the follow-

ing joint articulated near the prominent and rounded exter-

nal angle, and there is a slight notch at its base.

On the acute upper margin of the merus of the cheliped

there is a short keel-like prom.inence near the proximal end,

and the palm is well keeled on both its upper and lower

margins.

The dactyli of the ambulatory legs are about three-

fourths the length of the propodi; they are slightly curved

and carry a series of small teeth of about equal size with

hairs between.

A small species, not exceeding in size the EJamcna trun-

cata.
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Genus Tr'irJi'm, Nob. du flaan.

Fauna, Japon. Crust., p. 109.

Trichia australis, n. sp.

PI. iii,, Hgs. 1, Irt, \h.

Body strongly granulate on all parts, with a few groups

of long hairs here and there on the less exposed parts. Cara-

pace sub-octagonal, as broad as long, strongly embossed,

covered with small short hairs interspersed amongst tlie

granules, but not obscuring them. Tw'o deep, sinuous, longi-

tudinal furrows, commencing behind the orbits, separate the

median regions from the lateral.

The front is prominent, advancing beyond the orbits,

rather less than one-fourth the width of the carapace, ante-

riorly depressed, divided by a median furrow into two lobes.

On a frontal view each lobe is seen to be cut into rather

deeply by the anterior margins of the fossettes, these ter-

minating rather acutely at both their inner and outer angles.

The rather wide median furrow extends backwards, widen-

ing and bifurcating behind the protogastric regions, joining

the longitudinal furrow^s before mentioned.

The cardiac region is separated from the gastric by a

shallow transverse depression; it is somewhat diamond-shap-
ed, the lateral angles being emphasized.

The intestinal region is less elevated, contracted in front

it widens out behind to form a thickened posterior margin.
The mid-branchial regions are prominent and rounded,

each having a prominence on the inner side projecting into

the longitudinal furrow, and one on each outer side on the

lateral margin. The meta-branchial regions are depressed

with strong- marginal tubercles at the external postero-lateral

angles of the carapace.

The hepatic regions are also depressed, very much so

anteriorly, the depressions extending to the sub-ocular

regions. Above, each has two strong tubercles, the inner

ones placed a little in advance of the outer.

The orbits are nearly circular, three-lobed above, the one
at the exterior angle being abruptly declivous to the hepatic

region ; the inner lobe is separated from the middle one by
a rather wide space, and from the front by a smooth narrow
groove. The lower margin has two small lobes, including
the internal sub-ocular angle.

The fossettes are large and oblique nearer the longi-

tudinal position.

The l)asal antennal joint is large and somewhat obliquely
wedged in between the inner sub-ocular angle and the in-

ferior process of the front ; its outer distal angle reaches the
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summit of the inner sub-ocular lobe, its inner distal angle

and margin is strongly prominent and granulate, the re-

maining joints are small.

The epistome is narrow in the longitudinal direction, and
sunken.

The pterygostomial regions are full, marked by oblique,

granular ridges; above the ridges on each sub-hepatic region

are two large spiniform granules.

The buccal frame narrows somewhat anteriorly, its upper
margin is strongly arched, and two median lobes of this mar-
gin are united in front, leaving a small opening or foramen
behind, opening on to the epistome. The sides, also, of the

buccal frame are slightly arcuate.

The external maxillipeds are narrow. The ischium joints

are very narrow at their bases, but expand distally, the in-

ternal distal angles being prominent and almost touching,

thus a large triangular space is made between them. The
merus joints are oblong, shorter than the ischium, with the

distal fourths quickly accuminating to obtuse median apices,

beneath which the carpal joints are articulated, only a por-

tion of them being exposed. The exopod gradually narrows
distally, and although rather long does not attain to the

apex of the merus.
The pleon of the male has the first segment evenly granu-

late from side to side, occupying the whole of the space

between the last pair of legs, the second segment is short, the

third, fourth, and fifth are coalesced; the second to the sixth

inclusive has each a medium prominence, on which a larger

granule is situated ; the seventh segment is small and rounded
at the extremity. The pleon narrows from the third segment.

The chelipeds are short and stout, cancriform, the fingers

of each just meeting when folded in front, only a small por-

tion of the distal end of the arm is visible from above; this

has a thickened distal ridge on the onter side. The carpus is

broad, externally convex, bearing four or five granulate tuber-

cles. The hand is short, externally convex, bearing finer gran-
ules, with two granular tubercles near the upper margin; the
larger one near the base of the mobile finger; also a mass of

long hair spreads over the base of the mobile finger. The
fingers are rather narrow, short, the mobile one strongly curv-

ed, hairy above, with a few small granules, and a few small
teeth on its cutting edge. The immobile finger is shorter, and
bears a strong tooth near the end and a short sulcation on the
outer side. There is a small proximal hiatus between the two
fingers.

The ambulatory legs are short, moderately stout, finely

granulate, and moderately hairy. The carpal and propodal
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joints are subequal in length. The carpal joints have external

sulci. The dactyli are cylindrical, slightly longer than the

propodi, and very slightly sigmoid.

Length, 18 mm.
One male specimen from Port Willunga presented to the

Museum by Mr. W. J. Kimber.
Type (1 male).

Description of Plates.

Plate I.

Sfcnothynchus ramusciihis, n. sp. Enlarged.

,, ,,
n. sp.—Frontal regions

raraf)/molus latipes, Haswell.- Enlarged.
Eurynome granulosa, n. sp.—Enlarged.

,, n. sp.—Frontal regions en-

Plate II.

Litocheira glabra, n. sp.—Frontal regions enlarged.

,, n. sp.—Cheliped enlarged.

Elamcna truncafa, Stimpson.—Enlarged.

,, ,,
Frontal regions enlarged.

,, ,,
Pleon enlarged.

,, ,,
Leg enlarged.

,, ,, External maxilliped enlarged.

Plate III.

Fig. 1. Trichia australis. n. sp.—Enlarged.
Fig. la. ,, ,,

Frontal regions enlarged.

Fig. lb. ,, ,,
Cheliped enlarged.

Fig. 2. Hyinenosoma rostratum, Haswell.—Enlarged.

Fig. 2a. ,, ,,
External maxilliped en-

larged.
Fig. 2b. ,, ,,

Pleon enlarged.

Fig. 3. Litocheira glabra, n. sp.—Enlarged.

Fig.
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NEW Australian Lepidoptera, with Synonymic
AND OTHER NOTES.

By A. Jeffeius Turner, M.D., F.E.S.

[Read July 10, 1906.]

Family ARCTIADyE
Genus Maenas.

Maenas, Hb., Verz. p. 167, Hmps., Cat. Lep. Phal. iii.,

p. 247.

This small genus only differs from Diacrisia, Hb. (Spilo-

ioina, Sfceph.), in the posterior tibise having one pair of spurs.

It has not been previously recorded from Australia, but allied

8pe<?ies occur in the Malay Archipelago.

Maenas arescopa, n. sp.

(Arescopos, of pleasing appearance.)

Male, 33 mm. Female, 47 mm. Head whitish. Palpi

fuscous. Antennae fuscous; pectinations unequal, in male
outer row 8 inner 5, in female outer 1| inner 1 ; each pectina-

tion with a terminal bristle. Thorax whitish ; tegulae edged

with rosy, and with a pair of fuscous spots ;
patagia with fus-

cous spot at base. Abdomen rosy above, with a few median
fuscous dots on j^osterior segments ; beneath whitish ; a row of

lateral fuscous dots. Legs fuscous ; anterior coxae fuscous

anteriorly, rosy posteriorly ; anterior femora rosy anteriorly,

whitish posteriorly ; middle and posterior femora whitish.

Forewings triangular, costa in male straight to near apex, in

female evenly arched, apex rounded, termen obliquely round-

ed ; whitish ; markings fuscous ; two incomplete fasciae from
oosta near base; a fascia from costa before middle to mid-dor-

sum, broad on costa, sometimes interrupted ; two oblique post-

median fasciae from costa at g and near apex to dorsum, more
or less intei-rupted to form partially confluent spots ; a short

sub-terminal series of dots opposite mid-termen, and another

on mid-termen ; cilia whitish, on spots fuscous. Hindwings
with termen rounded; whitish; with small' fuscous spots; one

on end of cell, another on tornus, two in a line from tornus to

apex, first before vein 2, second beyond vein 5 ; cilia whitish.

Type in Coll., Turner.

N.Q., Kuranda, in May and June; three specimens re«

ceived from Mr. F. P. Dodd.
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Family NOCTUID^.
Section AGROTIN^..

Canthylidia melibapiies.

Mel?cleptria welihaphes, Hmps., Cat. Lcp. Phal. iv., p.

666a, pL 78, f. 17.

The type, which is in my collection, is rather small (20
mm.), with pale-ochreous wings without markings, the ochreous
tinge being more pronounced in the hindwings. The underside
is similar, except for a discal fuscous suffusion of forewings.

I have also received a female, which differs only in having a
suffused fuscous terminal band on upper surface of hindwings,
incomplete towards tornus, and in size (28 mm.).

N.Q., Thursday Island (male type), Geraldton (female).

Section HADENIN^.
The following locality notes are supplementary to Sir

Geo. Hampson's Cat. Lep. Phal., vol. v.

Brithys crini.

N.Q., Thursday Island, Kuranda. Q., Duariuga, Bris-

bane.

CiRPHIS LEUCOSTA.

N.Q., Kuranda. Mackay (Lower).
This is a northern species, I think the South Australian

locality is due to a confusion with the rather similar ehoriosa^

Gn., and I am strengthened in this opinion by the fact that
Mr. Lower affixed the name hucosta to an example of ehorirrm

in the Queensland Museum.

CiRPHIS SUBSIGNATA.
N.Q., Cairns.

CiRPHIS YU.

N.Q., Cairns, Kuranda.

Dasygaster eugrapha.

Dasi/c/asfe?- eugrapha, Hmps., Cat. Lep. Phal. v., p. 473.

(Eugraplios, well-marked.)

Male, 40 mm. Head and palpi fuscous-brown mixed with
brown-whitish ; lower half of face brown-whitish. Antennae
fuscous ; in male shortly pectinate (1), with a short terminal
bristle on each pectination, apical J simple. Thorax fuscous

mixed with brown and brown-whitish. Abdomen brownish-
grey. Legs reddish-brown mixed with fuscous. Forewings
elongate-triangular, costa straight, apex rounded, terinen

rounded, wavy, slightly oblique : fuscous, with dark-fuscous
and whitish markings : a whitish line edged with dark-fuscous
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scales from costa near base to mid-disc ; an ante-median simi-

lar line from ^ costa to J dorsum, doubly edged with dark-fus-

cous ; a whitish dot on costa slightly beyond middle, preceded

and followed by a dark-fuscous dot; claviform whitish, eljn-

gate-oval, with fuscous centre, and preceded by a dark-fuscous

spot ; orbicular roundish, reniform kidney-shaped, both simi-

lar to claviform ; a post-median whitish line from § costa to §
dorsum, preceded by a series of dark-fuscous lunules between
veins, and edged posteriorly by a fine dark-fuscous line ; a

whitish sub-terminal line preceded by elongate dark-fuscous

spots between veins ; terminal area irrorated with whitish ; a

series of triangular dark-fuscous terminal dots between veins

;

cilia fuscous mixed with brownish. Hindwings with termen
rounded ; fuscous ; cilia pale fuscous, apices whitish.

Type in National Museum, Melbourne.

v., Melbourne, one specimen.

Section ACRONYCTIN^ (Caradrinin^).

EUPLEXIA ADAMANTINA, n. Sp.

(Adamantinos, firm, unyielding.)

Female, 37 mm. Head and palpi fuscous-brown. An-
tennae fuscous. Thorax reddish-brown. Abdomen fuscous.

Legs fuscous ; tarsi annulated with whitish. Forewings elon-

gate-triangular, costa gently arched, apex round-pointed, ber-

men bowed, slightly wavy, oblique; reddish-brown partly

suffused with fuscous, especially towards costa and termen ; a

fuscous ante-median line edged posteriorly by a pale line from

J costa to I dorsum, slightly dentate ; claviform obsolete ; orbi-

cular a circular pale ring with darker centre, not conspicuous

;

reniform represented by two straight conspicuous white lines

converging beneath with a pale area between them
;

post-

median line fine, fuscous, from mid-costa above reniform,

strongly outwardly curved and then slightly sinuate to | dor*

sum ; an interrupted dark-fuscous sub-terminal line ; two or

three minute white dots on costa beyond § ; cilia brown mixed
with fuscous. Hindwings with termen rounded, slightly wavy

;

dark fuscous ; cilia fuscous, apices whitish.

Type in National Museum, Melbourne.

v., Melbourne ; one specimen.

ECCLETA.

Eccleta, Turn., P.L.S.N.S.W, 1902, p. 6. The defini-

tion should be amended as follows : —Face with a short

median acute projection concealed by scales.
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Section SARROTIIRIPIN^.
Sarrothripa baeopts, n. sp.

fBfdnjyix. of insignificant appearance.)

Male, 13 mm. Head, palpi, and thorax grey. [Antennae

broken.] Abdomen pale oclireous, partly suffused with grey

on dorsum. Legs grey-whitish. Forewings oblong, costa

straight except at base and apex, apex rounded, termen
obliquely rounded ; grey : with three fine transverse fuscous

lines ; first from J dorsum, obsolete towards costa : second from

§ costa, describing a strong sigmoid curve and ending on mid-
dorsum : third from f dorsum first inwardly then outwardly

curved, obsolete towards costa : a terminal row of fuscous

dots : cilia grey. Hindwings with termen rounded : ochreous-

whitish : towards termen broadly fuscous ; cilia fuscous.

Type in Coll.. Turner.

N.Q., Thursday Island ; one specimen.

Section NOCTUIN^.
Crioa lophosoma, n. sp.

( Loplhosomos, with crested body.)

Male, 24 mm. Head, thorax, and palpi grey-whitish,

irrorated with dark fuscous. Antennae ochreous-fuscous : in

male with rather long pectinations (2J), apical ^ simple, each

pectination with a terminal, bristle of equal length. Abdomen
whitish, densely irrorated with fuscous ; fuscous crests on first,

third, fourth, and fifth segments, that on fourth specially

large. Legs whitish, with some fuscous irroration, more on
forelegs : fore-tibiae annulated with fuscous. Forewings tri-

angular, costa rather strongly arched, apex rounded, termen
bowed, oblique, crenulate ; grey-whitish mixed with fuscous

;

markings darker fuscous : a short line from costa near base,

bent in disc at a right angle and continued to base : a slightly

dentate line from J costa to J dorsum : a line from beneath 4
costa towards tornus, forming a large loop extending ^ across

disc and ending beneath ^ costa : from anterior aspect of loop

is a line to | dorsum ; a small sub-apical fuscoiis shade : a ter-

minal fusoous line ; cilia pale fuscous. Hindwings with ter-

men rounded, slightly crenulate : whitish ; terminal third suf-

fused with fuscous; cilia whitish, obscurely interrupted with

fuscous.

Typ*^ in Coll., Tnrner.

Q.. Brisbane, in September: one specimen,

ACANTHOLIPES CONTOCHROA, n. Sp.

fCon'wchroos, dust-coloured.)

Female, 26-30 mm. Head, browni-whitish : face and palpi
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dark- fuscous. Antennse brown-whitish, aj^ical half dark-fus-

cous. Thorax and abdomen brown-whitish. Legs dark-fus-

cous ; middle femora, posterior femora, and tibiae brown-whit-
ish irrorated with fuscous. Forewings triangular, costa

straight, so-mewhat arched towards base and apex, apex
rounded, termen rounded, slightly oblique; brown-whitish
with some fuscous irroration towards termen ; markings dark-
fusoous : an incomplete transverse line near base : a partly

dentate line from ^ costa to -g- dorsum, with an outward pro-

jection below middle : a fuscous dot with whitish centre in

disc at J, and a similar rather larger dot before middle ; a
finely dentate slender line from g costa to -| dorsum ; an
irregularly dentate brown-whitish sub-terminal line ; a series

of triangular dark-fuscous terminal dots between veins : cilia

brownish-fuscous. Hindwings with termen rounded ; colour

and markings as forewings, but without basal lines, and with
a single discal dot not pale-centred.

Somewhat variable : my second specimen is darker, with
markings less developed.

Type in Coll., Turner.

N.Q., Kuranda, in April ( Dodd). Q., Sandgafce, near
Brisbane. Two specimens.

Section ERASTRIAN^^:.

Raparna trigramma, n. sp.

(Trigrammos, thrice marked.)

Male, 24 mm. Head, white ; face and palpi grey-whitish.

Antennae fuscous, towards base v>'hitish. Thorax, grey-

whitish. Abdomen, grey ; terminal segments clothed beneath

with dense fuscous hairs, which forn? lateral tufts. Legs

whitish-grey; posterior pair whitish. Forewings triangular,

costa nearly straight, apex tolerably pointed, termen slightly

bowed, slightly obliqiie ; grey-whitish, with three whitish

lines edged anteriorly with grey ; first, from \ costa to

mid-dorsum, nearly straight; second, from before mid-costa

to beyond mid-dorsum, slightly outwardly curved; third, from

I costa to f dorsum, rather more curved; a faint dentate

sub-terminal line from f costa, otherwise resembling pre-

ceding, but much fainter, and becoming obsolete towards

tornus ; a faint grev terminal line, cilia grey. Hindwings
with termen rounded

;
grey towards base, and dorsum whit-

ish : cilia grey, towards tornus whitish.

Type in Coll., LycU.

N.S.W., Sydney, in INIarch ; one specimen.
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LlODES NEUllOGRAMMA, 11, SD.

(NeurogirininioH, with well-marked nerves.)

Male, 32-33 mm. Head browu. mixed with whilish.

Palpi porrect, rather long (IH), second joint with loose spread-

ing hairs above and beneatli ; fuscons, upper edge whitisli.

Antennas grey; in male with a doul)le row of long pectina-

tions (6), inner row somewhat shorter, not quite reaching

apex. Thorax brown, mixed with whitish. Abdomen ochre-

ous-whitish. Legs ochreous-whitish, anterior pair suffused

with fuscous-brown internally, and with a posterior tibial

tuft. Forewings elongate-triangular, costa nearly straight,

apex rounded-rectangular, termen at first straight and
scarcely oblique, then obliquely rounded; brownish-fuscous;
costa and all veins marked by strong whitish lines; costal

edge fuscous to J ; cilia fuscous, barred with whitish. Hind-
wings broad, termen rounded, somewhat sinuate beneath
apex ; in male with a pencil of long whitish -ochreous hairs

from base of dorsum on under-surface ; ochreous-w^hitish ; ter-

men suffused with fuscous at apex ; cilia whitish.

Type in Coll., Tyijell.

v., Geelong, in November : one specimen. T., George-
town ; one specimen.

Section HYPENIN^.
Catada acrospila, n. sp.

(Acrospilos , with apical spot.)

Male, 20 mm. Head brown-whitish. Palpi brown-
whitish, irrorated with dark-fuscous; terminal joint with a

broad median, dark-fuscous ring : base of second joint dai-k-

fuscous externally. Aiiteniice whitish, towards base dark-

fuscous; in male with rather long ciliations (2). Thorax
dark-fuscous; collar brown-whitish. Abdomen brown, irro-

rated with dark-fuscous; first two segments dark-fuscous.

Legs ochreous-whitish; anterior pair fuscous. Forewings tri-

angular, costa nearly straight, apex rounded, termen bowed,
oblique, crenulate ; brown, suffused with dark-fuscous ; costa

with brown-whitish strigulae at }, beyond middle, and near

apex ; the last ends in a large whitish reniform sub-apical

blotch, from which an indistinct pale line proceeds to tornus
;

a series of blackish dots on veins close to termen ; a slender

dark-fuscous terminal line ; cilia dark-fuscous with obscure

paler bars. Hindwings with termen rounded, dentate : pale

brown with some dark-fuscous scales towards base; a fine

dentate transverse fuscous line at f. a fine fuscous terminal

line; cilia brown, on dentations fuscous.

Type in Coll.. Turner.

N.Q., Geraldton, in May; one specimen.



124

Bracharthron melanostrotum, n. sp.

(Melanostrotos, overlaid with blackish.)

Male, 30 mm. Head and thorax ochreoiis-whitish irro-

rated with fuscous. Palpi extremely long, reaching far be-

hind thorax; ochreous-whitish, on external surface irrorated

with fuscous, bearing a tuft of long ochreoiis-whitish hairs

on inner side towards apex. Antennse fuscous; in male
shortly pectinate (1), nearly to apex, each pectination bear-

ing a longer (1|) terminal bristle. Abdomen pale fuscous,

apices of segments and tuft whitish. Legs fuscous; apices

of tibiae and tarsal joints ringed with ochreous-whitish. Fore-

wings triangular, costa nearly straight, apex rounded, termen
bowed, oblique, crenulate ; whitish, densely suffused with

dark-fuscous; indications of paler transverse lines from costa

near base, at |-, and more broadly at middle; a dentate whit-

ish sub-apical line, its anterior edge sharply defined, posterior

edge indistinct; beyond this disc is largely whitish, especially

opposite mid-termen and tornus; cilia fuscous, mixed with

whitish. Hindwings with termen rounded, scarcely crenu-

late ; fuscous ; terminal band mostly whitish ; cilia whitish

with some fuscous scales.

Type in Coll., Turner.

N.Q., Geraldton, in May; one specimen.

Family, LYMANTRIAD^.
Sub-family, ASOTIN^.
Nyctemera crescens.

I do not think Deilemera dinaira, Bak., can be distinct

from this species; the only difference appears to be that the

veins of forewings are whitish towards base, and this seems
insufficient.

Sub-family, LYMANTRIAN^.
PORTHESIA ACATHARTA, U. Sp.

fAcatJiartos, impure.)

Male, 25 mm. Female, 35 mm. Head pale ochreous;
in female ochreous-whitish. Palpi ochreous-whitish. Anten-
nae whitish-ochreous, pectinations well developed in both
sexes, longer in male. Thorax and abdomen pale ochreous;
tuft ochreous. Legs ochreous-whitish. Forewings rather
elongate-triangular, costa strongly arched, apex rounded, ter-

men bowed, strongly oblique; whitish-ochreous, irrorated with
ochreous

;
paler towards costa ; a faintly-marked sinuate whit-

ish line from J costa to J dorsum, better seen in female ; cilia

wliitish. Hindwings with termen strongly rounded; whitish;
cilia whitish.
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Ty}:>e in Coll.. Turner.

X.Q., Kuraiicla, in August; two specimens received from

Mr. F. P. Dodd.

EUPROCTIS EPIDELA, H. Sp.

(E'pidelos, conspicuous.)

Male, 25 mm. Female, 35-45 mm. Head, palpi, thorax,

and abdomen ochreous. Antennae pale ochreous. Legs whit-

ish-ochreous, Forewings triangular, more elongate in female,

costa strongly arched, apex rounded, termen obliquely round-

ed ; bright ochreous, in female ochreous or pale ochreous ; a

pale transverse line near bas-e; a broader outwardly curved

transverse line at ^ ; and a similar sinuate line at ^ ; in

female these lines are obsolete; cilia concolorous. Hindwings
with termen rounded ; pale ochreous ; in female concolorous

with forewings ; cilia concolorous.

This may possibly be the same as Euproctif< varians,

Wlk., an Indian species (Hmps., Moths Ind. 1, p. 475).

Type in Coll., Turner.

N.Q., Kuranda, in August. September, October, April,

and May ; five specimens (one maleV, received from Mr. F.

P. Dodd.

EUPKOCTIS EPAXIA, n. Sp.

(Epaaios, of worth.)

Male, 18 mm. Head, palpi, and thorax ochreous. An-
tennas ochreous-whitish. Abdomen whitish-ochreous. Legs

whitish; anterior tibiae and tarsi densely fringed with long

ochreous hairs. Forewdngs triangular, costa strongly arched,

apex rounded, termen bowed, oblique; pale ochreous, irro-

rated with bright ochreous, except on two broad bands, on

which the irroration is dark brown; first band at J, not

quite reaching costa or dorsum ; second band sub-terminal,

ending on tornus, not quite reaching costa; cilia ochreous.

Hindwings, with termen, rounded; pale ochreous; cilia pale

ochreous.

My type of this small and delicate species is somewhat
rubbed.

N.Q., Kuranda, in July; one specimen received from Mr.
F. P. Dodd.

Lymantria novaguineensis.

Li/mantria vovfK/i'inecnsi.^, Bak.. Nov. Zool., 1904., p.

407, PI. vi., f. 35.

Mr. Bethune-Baker does not mention whether this spe-

cies, of which he has a series, is variable. It comes very close

to L. turneri, Swin., and may be the same species.
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Dasychiroides.

Da-<yr,hiroides, Bak., Nov. Zool., 1904, i>. 405.

Palpi, porrect, or slightly inclined upwards, moderate

(1), second joint fringed with long hair beneath, terminal

joint very short. Thorax and abdomen not crested. [Pos-

terior tibiae broken. -] Forewings, with 7, 8, 9, 10 stalked,

7 from .before 10, 11 anastomosing shortly with 12. Hind-

wings with 5 approximated to 4 at base, discocellular angled,

6 and 7 connate, 7 anastomosing shortly with 8 before middle.

Distinguished from Euproctis by the anastomosis of 11

and 12 of forewings; from A.r?o^or/a, Turn., by the absence

of the areole.

Dasychiroides pratti.

Dasi/chirryides 2))'fftfi, Bak., Nov. Zool.. 1904, p. 406,

PI. vi., f. 7.

N.Q., Kuranda, in October; one male received from Mr.

F. P. Dodd. It is not so darkly marked as in the figure,

but there is no doubt as to its identity.

Imaus.

ImaiiH, Moore, Lep. Atk., p. 54 (1879), Hmps., Moths
Ind. 1, p. 466.

This genus has not been previously recorded as Austra-

lian. Mr. Bethune-Baker has recently described seven new
species from New Guinea. It differs from Eitprorfis in the

separation of veins 6 and 7 of the hindwings; points of less

importance are the somewhat longer palpi, and the peculiar

form of the hindwings.

Imaus ochrias, n. sp.

fOcJirias, pale.)

Male, 32 mm. Head and thorax oclireous-grey-whitish.

Palpi ochreous-whitish, with some dark-fuscous scales on ex-

ternal surface. Antennae whitish-ochreous. Abdomen white.

Legs whitish. Forewings triangular, costa strongly arched,

apex rounded, termen rounded, oblique; vein 11 free; ochre-

ous-grey-whitish, with pale grey markings and a few scattered

dark-fuscous scales; two dark-fuscous dots near base close

to costa and dorsum respectively ; a faint wavy transverse

line at J ; and a second from costa before middle to dorsum
beyond middle, joined in disc by a dentate line from f costa

;

a pale-grey circular orbicular spot in outline ; a dentate sub-

terminal line; a minute dark-fuscous dot on second line at

end of cell (cilia denuded). Hindwings with termen forming

* Mr. Rethune-P.aUer does not state whether they have one or two
pairs of spurs.
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a rounded projection with its apex on vein 3; white; cilia

white.

Though I cannot identify tliis with any of Mr. Baker's

descriptions, it appears to come near Iniaus p?riffi, Bak., Nov.
Zool.. 1904, p. 409.

Type in Coll., Turner.

N.Q., Kuranda, in November; one specimen received

from Mr. F. P. Dodd.

Sub-family, ANTHETJN^.
Anthela unifgumis.

Darala uniform is, Swin., Cat. Oxf. Mus., i., p. 210.

Anthela niphonmnda, Low., Tr.R.S.S.A., 1905. p. 175.

N.Q.. Cooktown. Q., Rockhampton, Duaringa.

Family. GEOMETRID^.
Sub-family, GEOMETRIN^.
EUCHLORIS CITKOLIMBARIA.

ChlorarJi roiiui rifrf)liinhari<(, Gn.. Lep. ix., p. 366, nee
Wik., Brit. Mus. Cat. xxii., p. 562.

CJilorochromn inchoata, Wlk., Brit. Mus. Cat. xxii., p.

563. Meyr., P.L.S.N.S.W., 1887, p. 881.

/rW^s illidgei, Luc, P.L.S.N.S.W., 1889, p. 603.

I have examined Walker's types, and have no doubt of

this identification.

Q.. Nambour, Brisbane, ]\Iount Tambourine. The larva

is attached to Duhoisia.

EucHLORis xuTHOCRANiA, nom. nov.

(Xuthocranios, tawny-headed.)

Iorli>< suhmissaria, Meyr., P.L.S.N.S.W., 1887, p. 882,
ner Wlk., Brit. Mus. Cat. xxii., p. 529.

This species is sufficiently described by Mr. Meyrick f/oc.

rif.j. Walker's type, which I have examined, is an example
of dicJ/Ioraria, Gn.

Q., Stanthorpe. V., Melbourne. T., Deloraine, Strahan.
S.A., Mount Lofty.

EUCHLOEIS MEGALOPTERA.

Eurhloris rner/aJoptera, Low., Tr.R.S.S.A.. 1894. p. 87.

Cliri/sorldnronid ^iilxdhidd , Warr., Nov. Zool.. 1896. p.

364.

Eucldoris hiipohurus. Low., P.L.S.N.S.W., 1897. p. 263.

Lower's type is in the Queensland Museum, and was
described on a passing visit. Subsequently he forgot his owai

species and described it again. Warren's tvpe T have examin-
ed.
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N.A., Port Darwin. N.Q., Cooktown, Townsville -. re-

ceived from Mr. F. P. Dodd, who obtained the larvae from
the nests of the green ant, formed by spinning together the
leaves of shrubs.

EUCHLORIS IIHODOCROSSA, n. Sp.

(Khodocrossos, rosy fringed.)

Male, 21 mm. Head, face, and palpi crimson; fillet snow-
white. Antennae white; pectinations in male long (8), inner
row crimson-tinged. Thorax and abdomen green (faded in

type). Legs whitish; anterior pair crimson anteriorly. Fore-
wings triangular, costa very slightly arched, apex fairly acute,

termen straight, moderately oblique ; 6 from upper angle of

cell, 11 anastomosing with 12, and then with 10; bright

green; transverse lines obsolete; a crimson streak on costal

edge at base, then close beneath costa, leaving costal edge
snow-white, gradually fading posteriorly, but returning to

costa near apex; cilia with bases dark-crimson, apices whitish.

Hindwings with termen rounded; 3 and 4 short-stalked, 6

and 7 short-stalked ; colour and cilia as forewings, but with-

out costal streak.

Type in Coll., Lyell.

W.A., Bridgetown, in February; one specimen.

EUCHLORIS PISOCHKOA, U. Sp.

( Pisochroos, pea-green.)

Female, 30 mm. Head and fillet green ; face pale brown-
ish, tinged with green. Palpi brownish. Antennae greenish.

Thorax and abdomen bright green, terminal segments paler.

Legs whitish ; anterior pair greenish-tinged. Forewings tri-

angular, costa rather strongly arched, apex rounded, termen
bowed, oblique ; bright-green, posterior half of disc obscurely

strigulated with darker green ; a blackish median discal dot :

cilia green. Hindwings with termen rather strongly bowed
on vein 4 ; colour and markings as forewings. Underside pale

green.

Type in Coll., Turner.

N.Q., Kuranda in September and November : three speci-

mens received from Mr. F. P. Dodd.

EUCHLORIS AMPHIBOLA, n. Sp.

fAmjjhiholos, enveloped.)

Female, 37 mm. Head green ; face, fillet, and palpi

brown. Antennae pale ochreous. Thorax with a small posterior

crest ; pale brown irrorated with darker brown ; tegulae and
bases of patagia green. Abdomen brown, paler posteriorly,
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with a triangular median white dot on third, fourth, and fifth

segments. Legs pale ochreous ; dorsum of first and second
pairs purplish. Forewings rather elongate-triangular, costa

scarcely arched, aj^ex rounded, termen strongly bowed,
strongly oblique, slightly wavy ; green, with sonie scattered

reddish-brown irroration : a fuscous-brown spot on base of

dorsum ; a blackish median discal dot : a broad terminal fus-

cous-brown band, partly ferruginous, from tornus to upper |-

of termen, where it leaves termen and forms a rounded pro-

jection near, but not touching costa at ^ : a fine fuscous-brown
terminal line ; cilia pale fuscous, darker towards tornus. Hind-
wings with termen dentate on veins 6 and 4, thence wavy to

tornus ; colour and markings as forewings, but terminal band
broader and running to apex, and with an additional diffused

fuscous-brown spot on dorsum before middle. Underside
whitish, terminal band on forewings fuscous, that on hind-
wings nearly obsolete.

Type in Coll., Turner.

N.Q., Kuranda, in June : one specimen received from Mr.
F. P. Dodd.

Nemoria iosoma.
Nemoria iosomff, Meyr., Tr.E.S., 1889, p. 495.

N.Q., Kuranda: Townsville : a series received from Mr.
F. P. Dodd. The type came from New Guinea.

Nemoria pellucidula, n. sp.

(Pellucididus, somewhat transparent.)

Male, female, 24 mm. Head and face dull greenish

;

fillet narrowly white. Palpi ochreous-brown, anteriorly whit-

ish. Antennae ochreous-brown; ciliations in male IJ. Thorax
dull greenish. Abdomen dull greenish : third and fourth seg-

ments reddish-brown : with three small crests, those on third

and fifth segments white, on fourth segment fuscous. Legs
whitish-ochreous. Forewings triangular, costa slightly arched,

more strongly at base and towards apex, apex round-pointed,
termen bowed, oblique, slightly wavy : dull olive greenish,

thinly scaled : costa narrowly bright-ochreous strigulated with
blackish ; lines darker green, rather obscure, wavy : first from
beneath J costa to -| dorsum, preceded by white dots on veins

;

second from | costa to | dorsum, followed by white dots on
veins ; a terminal series of white dots on veins : cilia greenish.

Hindwings with termen produced to a sharp tooth on vein 4 :

colour and markings. as forewings. Underside green-whitish,

costa of forewings as on upper surface.
,

Similar to the preceding, with whicli it ao'rees structur-

allv. It mav be distinsinshed bv the dull colouring:, more
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transparent wings, absence of continuous white lines, much
more strongly toothed hindwings, and markings on abdomen.

Type in Coll., Turner.

N.Q., Kuranda, in September and October; two speci-

mens received from Mr. F. P. Dodd.

PSEUDOTERPNA PAROPTILA, n. Sp. .

(Paro'ptilos, brown-winged.)

Male, 46 mm. Head, palpi, thorax, and abdomen pale

brownish. [Antennae broken.] Legs ochreous-whitish [anterior

pair broken]. Forewings triangular, costa gently arched, apex
round-pointed, termen strongly bowed, oblique, crenulate

;

brown-whitish, with sparse blackish strigulge on costa and
veins; lines reddish-brown; first from ^ costa to J dorsum,
nearly straight; second from | costa, straight to mid-disc,

thence inwardly curved, and dentate on veins, to § dorsum

;

its lower portion closely followed by a parallel line ; a fine

linear discal mark beneath mid-costa : a faintly-marked, whit-

ish, dentate, sub-terminal line, towards dorsum edged with
reddish-brown posteriorly ; cilia concolorous. Hindwings with
termen rounded, obtusely dentate ; colour and markings as

forewings, but lines less defined. Underside whitish, washed
with dull reddish, leaving a white post-median costal area on
forewing, and a larger, less-defined area on hindwing : discal

spot of forewing large, oval, blackish, of hindwing smaller,

elongate ; both wings with a broad, blackish sub-terminal band,
not reaching margins.

Type in Coll., TAjell.

N.Q., Atherton, in June; one specimen.

Sub-family MONOCTENIAN^.
Adeixis.

Adeixis, Warr., Nov. Zool., 1897, p. 27.

Pamgyrtis, Meyr., Tr.E.S., 1905, p. 222.

Mr. Warren's name must be adopted for this genus. His
type, .4. iiisir/nata, is identical with inostentata, Wlk.

DiCERATUCHA.

Diceratncha, Swin., A.M.N.H., 1904, p. 133.

Type, Oenone aenopis, Low., Tr.R.S.S.A., 1902, p. 227.

This is a good genus closely allied to Oenone, Meyr., the

neuration in each being the same ; but the frontal projections

and the absence of the excessive hairiness of Oenone are suffi-

cient for its separation.

AciBDELA, nor.

(Acihclelos, pure.)

Tongue present. Palpi very small, slender, somewhat as-
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cending. Antennae in male with a double row of long pectina-

tions, extending nearly to apex. Posterior tibiae with two
pairs of spurs, which are closely approximated. Forewings
with 6, 7, 8, 9, 10 stalked ; 11 anastomosing wit-h 12 and then
with 10: 10 anastomosing with 9. ITindwings with 3 and 4

separate : 5 from well above middle of cell ; 6 and 7 stalked.

Type Nearclin alha, Swin. (A.M.N.H., 7, ix., p. 79).

I am indebted to Mr. G. Lyell for the loan of specimens
of this species taken at Roeburne, N.W.A.

DlCHROMODES TRYCHNOPTILA, U. Sp.

( Trycli 11 opt)]on , rough-winged.)

Male, 31 mm. Head whitish. Palpi moderate (2) : whit-

ish-grey. Antennae pale-ochreous ; in male unipectinate. the

pectinations short (1) and very stout, being as broad as long.

Thorax and abdomen whitish, with a few pale grey scales. Legs
ochreous-whitish ; anterior femora fuscous ; anterior and middle
tibiae and tarsi fuscous, annulated with whitish. Forewings
triangular, costa rather strongly arched, apex round-pointed,

termen bowed, oblique : whitish mixed with pale grey and
sparsely scattered fuscous scales : a raised crest of fiiscous

scales on costa near base ; another on costa at \, gi^^ing rise to

a fuscous line strongly curved out\A^ards in disc, ending in \
dorsum : a third on costa at f ,

giving rise to a similar but in-

dented line to dorsum at ? : beyond this is a larsish fuscous

discal spot touching line at lower extremitv ; an obscure sub-

terminal line : cilia (worn). Hindwings with termen rounded ;

grey-whitish with an obscure darker median transverse line ;

cilia whitish.

The type is worn, but the species should be unmistakable
bv the crested wings and peculiar male antennae.

Type in Coll.. ^LyeU.

T., Zeehan, in February : one specimen.

DlCHROMODES HAEMATOPA, n. Sp.

(Haematopos, blood-stained.)

Male, female, 24-26 mm. Head and face white, irrorated

with fuscous and tinged with reddish on crown. Palpi 2\ ;

dark-fuscous ; base sharply white ; upper surface irrorated with
white. Antennae dark-grey ; pectinations 5. Thorax pale-

fuscous mixed with darker fuscous and ferruginous red. Abdo-
men whitish mixed with fuscous. Legs white irrorated with
fuscous : anterior and middle tarsi fuscous with whitish annu-
lations. Forewings triangular, costa nearly straight, apex
round-pointed, termen bowed, moderately oblique : ferruginous
red with some dark-fuscous and white scales; a costal streak

p2
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white irrorated with dark-fuscous : a dark fuscous spot mixed
with ferruginous red on costa near base ; a dark-fuscous spot

on dorsum near base, reaching to margin of cell ; lines slen-

der, wavy, dark-fuscous ; first from J costa to J dorsum, edged
anteriorly with white; second from | costa to § dorsum, edged
posteriorly with white ; a fuscous discal spot, beneath mid-costa :

an irregularly dentate dark-fuscous sub-terminal shade, ill-

defined anteriorly, sharply defined posteriorly, with a biden-

tate projection below middle ; a terminal series of triangular

dark-fuscous spots on veins ; cilia fuscous-whitish, with a fus-

cous median line. Hindwings with termen rounded : fuscous
;

cilia fuscous, apices whitish.

Type in Coll., Turner.

v.. Sea Lake: two specimens taken on March 31st by
Mr. D. Goudie.

Amphiclasta, nov.

fAmjjhiMaatos, broken all round.)

Face with dense protuberant scales. Tongue developed.

Antennae in male (unknown). Palpi moderate, porrect ; second

joint clothed with dense projecting scales : terminal joint very

short, obtuse. Thorax and abdomen stout, the former densely

hairy beneath, and with a slight posterior crest above. Tarsi

spinulose : posterior tarsi with two pairs of spines. Forewings
with 6 separate, 7, 8, 9. 10 stalked, 11 connected by a bar
with 8 before 10. Hindwings vdth 6 and 7 separate, 8

closely approximated to cell to beyond middle. Both wings
with hindmargins deeply and irregularlv dentate.

Amphiclasta lygaea, n. sp.

(Liigaios, dark, gloomy.)

Female. 50 mm. Head, thorax, and abdomen grey ; the

latter dark-fuscous beneath. Face dark-fuscous. Palpi brown.
Antennae grey. Legs fuscous ; tarsi annulated with ochreous-

whitish. Forewings triangular, costa straight, except near
base and ajDex, apex acute, somewhat produced, termen
oblique, dentate, with more prominent teeth on veins 3 and 6 :

grey, towards termen brownish- tinged : cilia concolorous.

Hindwings with termen irregularly dentate ; with stronger

teeth on veins 3, 6, and 7 ; purplish -grey : a short darker sub-

terminal line from dorsum near tornus, edged posteriorly with

obscure whitish : cilia brownish.
Type in Coll., Tinmer.

v., Birchip, in August. I am much indebted to Mr. D.
Goudie for presenting me with the only example he has taken
of this interesting species.
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tlOMOSPOKA RHODOSCOPA.

Oin/cJioflea (V) rhodo-^copn , Low., Tr.R.S.S.A., 1902, p.

228.

flfimospora procnta, Turn., Tr.R.S.S.A., 1904, p. 230.

IJoniosporu rltodoiicopa^ Low., Tr.R.S.S.A., 1905, p. 178.

While admitting the correctness of this identification, 1

think that in default of any description of structural generic

characters I could hardly have been ex^Dccted to recognise the

original description. Recognition was not rendered easier by
the locality assigned to the species by Mr. Lower, nor by his

remark— ''Doubtfully referable to Onychodes, more probably
referable to the Bombycina." Before describing a lepidop-

teron, one should at least have a clear idea as to what family

it should be referred to, even if the genus is uncertain.

Mr. Lower received this species from Mr. F. P. Dodd, of

Townsville, North Queensland ; and my example was received

from the same source at a later date.* Why Mr. Lower should

have referred so many species received from Mr. Dodd to the

locality, 'Derby, Western Australia," is difficult to under-
stand.

Sub-family SELIDOSEMIN^.
Selidosema viridis, n. sp.

( Viridis, green.)

Female, 34 mm. Head and face bright green. Palpi

green, inner aspect and terminal joint whitish-ochreous. An-
tennae grey, towards base green. Thorax bright green. Abdo-
men bright green with two pairs of dark fuscous dots. Legs
ochreous-whitish ; anterior pair greenish. Forewings triangu-

lar, costa moderately arched, apex rounded, termen bowed,
oblique; 7, 8, 9, 10 stalked, 11 anastomosing with 12 and
then connected with 8 before 10 : green-whitish thickly beset

with small spots and strigulse of bright green more or less con-

fluent : posterior 5 of costal edge narrowly whitish, strigulated

with fuscous and green ; a blackish dot near mid-base : ano-

ther on costa at ?, below which are three in a transverse line

on veins : a dot on costa before middle, with another beneath

it in disc : an outwardly curved series of blackish dots from

§ costa to 4 dorsum, and another midway between this and
termen, interrupted in middle ; all these dots are more or less

edged with ochreous scales : a terminal series of black dots

between veins; cilia green, apices whitish. Hindwings with

termen rounded, slightly crenulate ; colour and markings as

* As I did not receive this until the year following Mr. Lower's visit

to Brisbane, his statement that he had pointed out to me, Avhen in Bris-

bane, that he had given it a ^IS. name, is purely imagiiiar}-.
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forewings. Underside whitish suffused with dull green, with
darker discal dots and sub-terminal suffusion.

Type in Coll., Turner.

N.Q., Kuranda. in November ; one specimen received from
Mr. F. P. Dodd.

Deilinia odontocrossa, n. sp.

( Odofifocrossos, with toothed margins.)

Male, 28 mm. Head, palpi, thorax, and abdomen grey.

Antennae grey; pectinations in male very long (10), and ex-

tending almost to apex. Legs (broken). Forewings elongate-

triangular, costa scarcely arched except near apex, apex round-
pointed, termen slightly bowed, oblique, slightly wavy; 11

anastomosing with 12 and then with 8 before 10: grey; mark-
ings fuscous-grey ; costa fuscous-grey dotted with pale grey ; a
faint line from ^ costa to J dorsum ; a discal dot beneath mid-
costa, connected by a fine line with mid-dorsum ; a very fine

dentate line with darker dots on veins from casta at |, to dor-

sum beyond middle; traces of a sub-terminal line; cilia grey.

Hindwings with termen nearly straight, dentate, teeth large

and well marked : colour and markings as forewings. Under-
side grey, with a darker post-median line.

Type in Coll., Lj/ell.

T., Strahan, in October; one specimen. A much-wasted
specimen from Hobart, sent to me by Mr. Lyell, may be the
same species.

Deilinia glaucochroa, n. sp.

(Ghnieochroos, grey-coloured.)

Male, 27 mm. Head and palpi deep ochreous. Antennae
[broken near base] with long pectinations in male. Thorax
pale grey ; collar deep ochreous. Abdomen pale grey. Legs
grey-whitish. Forewings triangular, costa strais:ht to near
apex, apex round-pointed, termen bowed, oblique : pale

grey ; with a few fine darker transverse strigulae ; costal edge
ochreous to near apex ; fine obscure darker lines at J, J, and |

;

the median line preceded by a grey, sub-costal dot : a termi-

nal series of fuscous dots on veins : cilia pale grey. Hindwings
with termen rounded : colour and markings as forewings, bub
strigulae better marked and basal line obsolete. Underside as

upper, but lines obsolete, and strigulae nearly so ; a fuscous dot
at end of cell in each wing.

Type in Coll., LyeU.

N.Q., Townsville, in March ; one specimen received from
Mr. F. P. "Dodd.
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Idiodes homophaea, n. sp.

(fjoniophaio.^, uniformly dusky.)

Male, 32 mm. Head, palpi, thorax, and abdomen fuscous.

Antennae fuscous ; ciliations in male extremely short (J). Legs
fuseousi

;
posterior tibiae of male dilated, with a long tuft of

hairs qu inner aspect. Forewings triangular, costa nearly

straight, ajDex tolerably acute, termen moderately and evenly

bowed, oblique; 10 connected with 8 and 9, 11 anastomosing

with 10 : pale fuscous obscurely irrorated wth darker fuscous ;

costal edge and veins ochreous- tinged : a minute fuscous dot

on origin of vein 2, and another rather anterior on vein 1 ; an
oblique series of similar dots, succeeded by pale dots, on veins

from beneath costa to § dorsum : a terminal series of dark-

fuscous dots between veins : cilia fuscous. Hindwings with

termen rounded at apex, thence nearly straight ; colour and
markings as forewings.

Abundantlv distinct from any of the varieties of I. apicatd

^

Gn.
Type in Coll., Turner.

Q., Nambour : one specimen.

Idiodes loxosticha, n. sp.

(Jj)xosticlbos, with oblique line.)

Female, 42 mm. Head fuscous, with purplish reflections

;

face and palpi dark-fuscous. Antennae pale ochreous, towards

apex greyish. Thorax and abdomen fuscous, with purplish

reflections; apex of abdomen pale ochreous. Legs fuscous.

Forewings triangular, costa straight, slightly arched near base

and apex, apex acute, termen straight, sinuate beneath apex,

oblique; 10 arising from 7, anastomosing with 8 and 9, 11

anastomosing first with 12 then with 10 : fuscous with dull

purplish reflections ; costal edge ochreous : a faintly darker

transverse line at ^-, and a faint discal dot before middle. An
oblique ochreous-fuscous line from apex to § dorsum ; cilia

fuscous. Hindwings with termen evenly bowed : as forewings

but with the line transverse and before middle.

Type in Coll., Turner.

N.Q.. Kuranda, in May ; one specimen received from Mr.

F. P. Dodd.
Nycterephes, nov.

fXl/rferejj/ies, dark, gloomy.)

Face rounded, strongly prominent. Tongue well-develop-

ed. Palpi rather short, sub-ascending, shortly rough-scaled :

terminal joint very short, obtuse. Antennae in male bipecti-

nated almost to apex. Thorax with a strong posterior crest :
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hairy beneath. Abdomen smooth. Femora not hairy. An-
terior tibiae with a posterior tuft of hairs from base. Posterior

tibiae with two pairs of spurs. Forewings in male without
fovea ; vein 2 from f , 3 from before angle, 7, 8, 9, 10 stalked,

11 connected by a bar with 12 and with 8, 9, 10. Hindwings
with 3 and 4 separate, 6 and 7 separate, 8 closely approxi-

mated to basal half of cell.

Nycterephes coracopa, n. sp.

(Coraco'pos, raven-black.)

Male, 35 mm. Head, palpi, and thorax black. Antennae
pale-fuscous, towards base black ; pectinations in male 6. Ab-
domen grey-whitish. Legs dark-fuscous ; tarsi with whitish

annulations; femora and posterior tibiae whitish with dark-

fuscous annulations. Forewings triangular, costa slightly

arched, apex rounded, termen bowed, slightly oblique : black-

ish, with obscure black markings : a dentate transverse line

at -^ ; a rather large suffused discal spot beneath mid-costa ; a

dentate line from | costa to | dorsum, outwardly curved in

disc ; cilia blackish. Hindwings with termen rounded : whit-

ish ; towards termen and dorsum suffused with blackish : a

blackish discal dot, and dentate line from tornus not reaching
costa.

Type in Coll., Lyell.

W.A., Bridgetown, in April ; one specimen.

Family CASTNIAD^.
Synemon phaeoptila, n. sp.

( Fliaioptilos, dusky-winged.)

Male, 32-36 mm. Head, thorax, and abdomen fuscous.

Palpi whitish, apices ochreous. Antennae dark-fuscous, nar-

rowly annulated with whitish ; clubs dark-fuscous. Legs
ochreous ; posterior pair whitish. Forewings triangular, costa

moderately and evenly arched, apex rounded, termen round-
ed, slightly oblique ; fuscous ; costal edge narrowly whitish, be-

coming ochreous towards base; a median line of whitish-ochre-

ous somewhat lustrous scales from along lower edge of cell, ex-

panding into a broader suffusion beyond cell ; a whitish discal

spot on end of cell ; cilia fuscous, bases mixed with whitish :

apices paler. Hindwings with termen rounded : fuscous : cilia

fuscous, apices paler. Underside of forewings bright brownish-
ochreous becoming whitish-ochreous towards costa ; a large fus-

cous basal blotch, not reaching costa, extending almost to tor-

nus ; a fuscous post-median spot : three small fuscous sub-
apical spots preceded by three whitish spots. Of hindwings
fuscous; costa narrowly and dorsum broadly shining grey-
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whitish, a median, two post-median, and a terminal series of

spots of the same colour.

Female, 34-36 mm. As male, with following

exceptions : Forewings beneath without basal blotch

;

post-median spot whitish. Hindwings above bright

brownish-ochreous ; towards base suffused with fus-

cous; a post-median series of dark-fuscous spots, three

towards costa, and two larger median ; bases of cilia dark-

fuscous, apices i^aler and mixed with whitish. Underside of

hindwings whitish -ochreous ; a fuscous ante-median spot, con-

fluent with an irregular median fuscous band ; an interrupted

sub-terminal fuscous fascia ; fuscous markings edged with

ochreous : base and dorsum suffused with grey-whitish : cilia

bases dark-fuscous, middle whitish, apices pale fuscous.

Type in Coll., Turner.

N.Q., Kuranda, in January and February ; seven speci-

mens received from Mr. F. P. Dodd.

Family ZYGAENTD^.
Onceropyga, nov.

(Oncerojmgos, with swollen rump.)

Face forming a smooth rounded projection. Palpi slen-

der, minute, porrect. Antennae in both sexes thickened and

moderately pectinated to apex. Posterior tibiae without middle

s.purs. Forewings with all veins present, 7 and 8 stalked.

Hindwings with all veins present, 3 and 4 connate, 6 and 7

separate.

One of the Frorris group. It agrees with Homophylotis,

Turn., in neuration, but differs from it in the short palpi and
antennas pectinated to apex.

Onceropyga anelia, n. sp.

(Anelios, sombre.)

Female, 15-16 mm. Head, antennae, thorax, and legs

dark-fuscous. Palpi whitish. Abdomen dark-fuscous; tuft

similar with metallic green reflections. Forewings elongate-

triangular, costa scarcely arched, apex rounded, termen
obliquely rounded ; dark-fuscous irrorated with grey-whitish

scales, which form indistinct transverse bands at ^-, beyond

middle, and before termen : cilia dark-fuscous. Hindwin p--^

with termen rounded : blackish, thinly scaled : cilia blackish.

Type in Coll., Turner.

Q., Toowoomba, in April : two specimens.

POLLANISUS.

PoUanisus, Wlk., Brit. Mus. Cat. i., p. 114.

Mr. Mevrick (P.L.S.N.S.W., 1886, p. 790) divides the
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genus Procris into two sections. The&e are, I think, better

regarded as distinct genera. The first section in which vein 4

of the hindwings is present contains only one Australian

species, dolens, Wlk., which appears to be a true Procris. The
second section has vein 4 of the hindwings absent, and in-

cludes all the remaining Australian species, for which Wal-
ker's generic name should be adopted.

The Australian genera may be thus tabulated :
—

A. Forewings with 8 and 9 stalked ... Monoschalis.
AA. Forewings with 8 and 9 separate.

B. Forewings with 7 and 8 stalked.

C. Male antennae with apical ^

simple, female antennae
simple ^.. Romopliylotis.

CC. Antennae of both sexes pecti-

nated to apex Onceropyga.
BB. Forewings with all veins sepa-

rate.

C. Hindwings with vein 6 absent ... Hestiochora.
CC. Hindwings with vein G present.

D. Hindwings with vein 4 ab-
sent FoUnnisus.

DD. Hindwings with all veins
present ... Procris.

Family LIMACODID^.
Nervicompressa.

Nerviconipressa, Baker, Nov. Zool., 1904, p. 389.

This genus, of which Mr. Bethune-Baker describes six

species from New Guinea, is remarkable for the peculiarly dis-

torted neuration of the forewings. Whether it is correctly

referred to this family I cannot determine, as I have been un-

able in my solitary example to ascertain whether there are

two internal veins in the forewing.

Nervicompressa dubia.

Nervicompressa cluhia, Baker, Nov. Zool., 1904, p. 391,

pi. iv., f. 19.

N.Q., Kuranda, in May ; one bred male, in perfect con-

dition, received from Mr. F. P. Dodd.

MOMOPOLA.

Momopola, Meyr., Tr.R.S.S.A., 1891, p. 190.

Tetraphleps, Hmps., Moths Ind. 1, p. 383.

In my tabulation (Tr.R.S.S.A., 1904, p. 240) these names
were intended to be bracketed opposite the initial "D."

MOMOPOLA LOXOGRAMMA.

Parasa loxogramma, Turn., Tr.R.S.S.A., 1902, p. 193.
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Having had occasion to re-examine the type I find I

have placed it wrongly. Vein 10 is shortly stalked with 7,

8, 9, and the antennae are pectinated to apices, though the

pectinations are veiy short in the terminal half.

BiRTHAMA HAPLOPIS, n. Sp.

(^U(fplu'pii:, of simple appearance.)

Male, 16-19 mm. Female, 26 mm. Head, palpi, anten-

nae, thorax, abdomen, and legs pale ochreous-brown. Fore-
wings shortly triangular, costa rather strongly arched, apex
rounded, termcn obliquely rounded

;
pale ochreous-brown

;

a darker brown line from mid-costa, bent inwards beneath
cell, to

-f
dorsum ; obsolete in female ; a second finer line

from I costa evenly curved outwards to tornus, in female
followed in upper part by a pale line ; cila concolorous. Hind-
wings with termen strongly rounded; rather paler than fore-

wings; cilia as forewings.

Type in Coll., Turner.

N.Q., Kurancla, in October; five specimens: 4 male, 1

female, received from Mr. F. P. Dodd.

BiRTHAMA DELOCROSSA, n. Sp.

( Belocrossos, plainly edged.)

Male, 20 mm. Head, palpi, thorax, and abdo-

men fuscous; antennse ochreous-fuscous. Legs fus-

cous; tarsi annulated with whitish-ochreous. Forewings
shortly triangular; costa straight, gently rounded towards
apex, apex rounded, termen obliquely rounded; deep fus-

cous-brow-n ; a transverse whitish line at base ; a fine whitish

sub-terminal line, preceded by a whitish dot in disc; ter-

men dark-grey; cilia grey, wath faint basal median and
apical whitish lines. Hindwings with termen rounded; dark-

grey; cilia as forewings.

Type in Coll., Turner.

N.Q., Kuranda. in March ; one specimen received from
Mr. F. P. Dodd.

Family, ZEUZERID.E.
Xyleutis eremonoma, n. sp.

(Eremonomos, dwelling in the desert.)

Male, 34-44 mm. Head and palpi brow^nish-ochreous.

Antennae white, pectinations fuscous. Thorax and abdomen
whitish, suffused with brownish-ochreous. Legs ochreous-

whitish ; tarsi dark-fuscous, with whitish annulations. Fore-

wings clear white, with numerous dark-fuscous spots and
strigulce; costa with numerous spots from base to apex;

nearlv touching or partly confluent with these a sub-costal
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series of spots; some small spots in cell; many narrow trans-

verse strigulae, more or less elongate, in dorsal and post-

median areas; cilia white, obscurely barred, with pale fus-

cous. Hindwings whitish; post-median area with numerous
closely-set and partly confluent fuscous strigulae; cilia white
barred with fuscous.

Type in Coll., Turner.

Q., Cunnamulla (300 miles from coast) ; five specimens.

Family, TINEID^.
Sub-family, XYLORYCTIN^.
Cryptophasa xylomima, n. sp.

(Xylomimos, imitating a stick.)

Male, female, 44-50 mm. Head pale ochreous. Palpi
pale ochreous; some fuscous irroration on outer surface of

second joint towards base. Antennae pale-ochreous
;
pectina-

tions in male 2. Thorax whitish, with a few dark-fuscous

scales; tegulae anteriorly pale-ochreous, jDosteriorly dark-

fuscous, apices ochreous-brown. Abdomen pale ochreous;

dorsum of third segment, bright ochreous. Legs pale-ochre-

ous; middle and posterior tarsi fuscous. Forewings elongate-

oblong, costa gently arched towards base, thence straight,

apex rounded, termen nearly straight, not oblique; whitish,

costal third suffused with ochreous-grey, with sparse general

irroration of blackish scales; a transverse discal blackish

mark before | ; a terminal series of dark-fuscous dots ; cilia

whitish. Hindwings with termen gently rounded
;
pale-ochre-

ous; cilia pale-ochreous.

Type in Coll., Turner.

N.Q., Mulgrave River, near Cairns; one specimen. Kur-
anda, in December; two specimens received from Mr. F. P.

Dodd.
Cryptophasa porphyritis, n. sp.

(Por'phyrites, purple.)

Male, 46 mm. Head and palpi white. Antennae fus-

cous; pectinations in male rather short (IJ). Thorax white,

with a posterior and two lateral purple-fuscous spots. Abdo-
men dark-fuscous. Legs fuscous, mixed with white. Fore-

wings elongate-oblong, costa very slightly arched, apex rect-

angular, termen slightly rounded, slightly opaque; pale

purple irrorated with reddish-broMm, whitish, and a few
blackish scales; costa from base to middle fuscous; base

from beneath costa and along dorsum to J broadly white;

a blackish discal dot beyond middle; a triangular white spot

on costa at f, succeeded by two minute white dots before
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apex ; a sub-terminal line of blackish dots outlined by red-

dish-brown ; a terminal series of reddish-brown dots; cilia

pale purplish, a basal line of reddish-brown interrupted by
white. Hindwings dark-fuscous; cilia fuscous, with some
whitish scales, which are absent towards apex and tornus.

Type in Coll., Walsifir/ham.

N.Q., Kuranda, in January ; one specimen received from
Mr. F. P. Dodd.

Cryptophasa argyrias, n. sp.

(Aryuron, silver.)

Female, 60 mm. Head ochreous; face ochreous, whitish

in centre. Palpi dark-fuscous, with some pale ochreous
scales

; posteriorly pale ochreous. Antennse pale-grey
;

j)ec-

tinations in male moderate (3J). Thorax silvery-white

;

tegulae pale-ochreous
;

patagia forming loose spreading hair-

like tufts, pale ochreous, mixed with fuscous. Abdomen
dark-fuscous; first and second segments pale ochreous; third

segment suffused with reddish-ochreous ; terminal segment
ochreous. Legs dark-fuscous; coxse, small posterior tufts

on anterior tibi«, and obscure tarsal annulations ochreous.

Forewings elongate-oblong, costa gently arched, apex round-
ed, termen rounded, scarcely oblique; shining silvery wliite;

a dark-fuscous line along costal and terminal edge, broader

on latter; cilia whitish-ochreous. Hindwings ochreous-whit-

ish-gre37-; terminal edge fuscous; cilia pale ochreous, with a

basal fuscous line.

Type in Coll., Walsingham.
N.Q., Kuranda, in January; one female and a muti-

lated male received from Mr. F. P. Dodd.

Cryptophasa pellopis, n. sj).

fPellopis, dusky.)

Male, 32 mm. Head whitish. Palpi whitish ; external

surface of second joint fuscous except at apex. Antennae
whitish-grey; pectinations in male 3. Thorax wdiitish, with

some fuscous scales. Abdomen fuscous; dorsum of third seg-

ment ochreous. Legs fuscous; tarsi annulated with whitish.

Forewings oblong, costa gently arched, apex rounded, ter-

men obliquely rounded ; whitish closely irrorated with brown-
ish and dark-fuscous: a blackish suffusion on base of costa

prolonged as a blotch, reaching fold at J, and connected

beneath costa with a roundish, blackish, sub-apical spot ; a

discal spot before § is also connected with this suffusion ; a

pale fuscous terminal line; cilia fuscous, bases whitish, con-

taining an interrupted dark-fuscous line at ^. Hindwings
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with termeii rounded; dark-fuscoiis ; cilia pale fuscous, with

a darker line at ^.

Type in Coll., Turner.

Q.. Nanango, in January, one specimen.

SCIEROPEPLA MONOIDES, n. Sp.

(Mono tide 8, simple.)

Female, 20 mm. Head, palpi, antennae, thorax, and
abdomen dark-grey. Legs dark-grey

;
posterior pair whitish.

Forewings narrow-elongate, costa moderately arched, apex
tolerably acute, termen very obliquely rounded; uniformly
dark-grey; cilia dark-grey. Hindv/ings with termen gently

rounded; pale grey; cilia pale grey.

Type in Coll., Lyell.

W.A., Bridgetown, in April; two specimens.

Phylomictis eclecta, n. sp.

(Eklektos, picked out.)

Male, 18 mm. Head and thorax whitish-grey. Palpi

whitish, mixed with fuscous. Antennae whitish, towards

apices grey; ciliations in male rather long (2J), Legs white;

anterior and middle tibiae mixed with fuscous; tarsi fuscous

with white annulations. Forewings with a large fovea on

under-side between veins 10 and 11, which are distorted;

white finely irrorated with grey; a large oval grey spot on

dorsum at J; cilia white, bases barred with grey. Hindwings
with termen gently rounded, slightly sinuate; grey; cilia

grey.

Type in Coll., Turner.

Q., Burpengary, near Brisbane, in August; one speci-

men.
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Notes on South Australian Marine Mollusca, with
Descriptions of New Species. Part mi.

By Jos. C. Verco, M.D. (Lond.), F.R.C.S. (Eng.), etc.

[Read May 1, 1906.]

Plate IV.

Cingulina spina, Crosse and Insclie)-.

Turritella spina, Crosse and Fischer, Jouni. de Conch. 1864,
p. 347; I860, p. 44, t. 3, figs. 12-14, type locality, St. Vincent
Gulf; Aclis tristriata, Ten. Woods, Proc. Roy. Soc. Tasni., 1877,
p. 150; type locality, N.W. Coast, Tasmania'; No. 220, Handlist
of Aquatic Moll, of S. Aust., Adcock, 1893.

"Bhis species varies greatly. It may be very attenuate, or

comparatively wide; uniformly subulate or posteriorly spin-

dle-shaped; have valid or obsolete axial stri£Ej a smooth base,

or with numerous sublenticular spiral grooves, or tw^o slight

spiral undulations. The last whorl may be very ventricose.

A more or less valid lira may lie in the suture. The cinguli

are usually nearly equal, but the central one may be more
developed, and the suture be wide and deep and distinct.

Cingfulina diaphana, i^pec. nov. PL iv., fig. 11.

Shell thin, diajDhanous. Protoconch asymmetrical
smooth. Whorls exclusive of this six, medially carinate,

with seven valid spiral iirae, equally distant on the jDenulti-

mate, scabrous from microscopic accremental striae, obliquely

receding from the suture. Suture well marked, slightly

channelled. Body-whorl with a stouter lira at the periphery,

and a deeper sulcus below it, and seven basal lirse less valid

than those above, base sloping. Aperture fusiformly lozenge-

shaped, slightly contracted behind, and narrowly effuse in

front. Outer-lip simple. Columella slightly convex pos-

teriorly uniformly concave throughout the anterior three-

fourths; inner-lip complete.

Length, 2'1 mm.; breadth, '7 mm.; aperture, *6 mm.
Hab.—Henley Beach, one example in the late Prof.

Tate's collection, labelled "Mathilda jmf/odi/Ja." One other

specimen dredged in deep water St. Vincent Gulf.

Scala aculeata, Sowerby, jun.

Ficalaria aculeata, Sowerby, Proc. Zool. Soc. Lond., 1844, p.

12; Thes. Conch., vol. i., p. 86, sp. 13, pi. xxxii.. figs. 35, 36, 37,

1847; Tryon, Man. Conch., vol. ix., p. 63, pi. xiii., figs. 90, 91,

1887; No. 192, Handhst of Aquatic Moll, of S. Aust., 1893: S.
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aculeafa, Lamarck, 1819; in Tate and May's Tasmanian Census,
Proc. Lin. Soc. of N.S.W., 1901, pt. 3, p. 379.

It ranges alive from the shore (Henley Beach, ''with a
purple mucus," A. Zietz), to 12 fathoms Porpoise Head, and
22 fathoms Backstairs Passage; and dead in perfect condi-

tion in 104 fathoms 35 miles S.W. of Neptune Islands.

Scala jukesiana, Forbes.

Scalaila jukesiana, Forbes, appendix to Vov. of ''Rattle-
snake," vol. ii., p. 383, t. 3, f. 7, 1852; Trvon, Man. Conch., vol.

ix., p. 66, pi. xiv., f. 20, 1887; No. 194, Handlist of Aq. Moll.,
Adcock, 1893. ScaJaria delicatula, Crosse and Fischer, Journ. de
Conch., 1864, p. 347; 1865, p. 42, t. 3, f. 9, 10; type locality, St.
Vincent Gulf, S. Aust. ; Tryon, Man. Conch ix., p. 69, pi. 14, f.

39, 1887; habitat, New Caledonia.

Tryon defines it as "'very minutely spirally striated," but
Crosse says "the intervals between the ribs are smooth." No
fine spiral lines could be detected by me on the two shells in

the British Museum, labelled ''S. delicatula, Cr. and F., S.

Aust., G. F. Angas," on th© back of the tablet being "S.

Aust. and New Zealand. Type."

Pritchard and Gatliff, in Cat. of Marine Shells of Victoria,

Proc. Roy. Soc. of Vict., 1900, vol. xiii. (N.S.) pt. i., p, 143,

give ;S'. co?isors, Crosse and Fischer, Journ. de Conch., 1864,

p. 347; 1865, p. 43, pi. iii., f. 11, 12, as a synonym; but the
type shell in the Brit. Mus. shows a well-marked peripheral
keel, which none of our S. Australian ;S'. jukesiana possesses.

Scala friabilis, Sowerby, jnn.

ScaJaria friabilis. Sow., Proc. Zool. Soc, Lond, 1844, p. 27;
Thes. Conch., vol. i., p. 95, sp. 47, pi. xxxiii., f. 47, 1847; Tryon,
Man. Conch., vol. 9, p. 61, f. 75, 1887; No. 193, Handlist 'Aq.
Moll., Adcock, 1893.

On the tablet in the Brit. Mus. is "Swan River, Austra-
lia, on the sands, unique, Dr. Collie, type." Our shells are
identical with this; but one measures 22 mm., i.e., 6 mm.
longer than the type. Porpoise Head, 12 fathoms, 2 recent,

2 dead ; Backstairs Passage, 20 fathoms, 1 recent.

Scala rubrolineata, Sowerby, jun.

Scalaria rubrolineata,, Sow., The.s. Conch., vol. i., p. 91. sp.

33, pi. xxxiv., f. 83, 84, 1847; Trvon, Man. Concli., vol. ix., p.

60, pi. xii., f. 82-83, 1887.

This species, misidentified, was listed in Handlist of Aq.
Moll, of S. Aust., Adcock, 1893, as No. 195, S. imperialis, Sby.
It is very rare. The Levens Beach, Spencer Gulf (W. T. Bed-
nail) ; St. Vincent Gulf (D. J. Adcock).
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Scala zelebori, J^imkcr.

Scalaria zelehori, Dnnker, Verhandl. Zool. Bot., Gesell.,

Wien, 1866, vol. xvi., p. 912. Scalaria zelehori, Frauenfeld,
Reise, Fregatte Novara, vol. ii., pt. 3, p. 7, t. i., f. 6, 1868;
Tryon, Man. Conch., vol. ix., p. 78, pi. 15, f. 75, 1887; Hand-
list of Aq. Moll, of S. Anst., Adcock, 1893, No. 199.

This is recorded for S. Aust. by Tate, from a single in-

dividual given to him by Mr. Pulleine, from Encounter Bay.
No other collector has taken it, nor has it been found in Tas-

mania or Victoria. Probably it does not occur here.

Scala platypleura, spec. nov. PL iv., fig. 6.

Shell moderately solid, whorls 8, increasing rapidly.

Protoconch two whorls, smooth, convex. Whorls well round-
ed. Suture deep, simple. Varices running forward below,

solid, rather low, doubly flanged so that a free edge projects

slightly on either side, edges minutely cut, surface slightly ir-

regular, subangular below^ the suture, 15 on the body-whorl.

Aperture roundly quadrate, with an oblique gutter at the

base of the columella.

Sculpture.—Obsolete subdistant spiral incisions mount-
ing the varices.

Length, 5 mm. ; spine, 2'6 mm. ; width, 2*3 mm.
Hab.—Backstairs Passage 22 fathoms, 2 dead. Type in

Dr. Verco's collection.

The second shell is rather thinner, and its varices are

not quite so solid.

Diagnosis.—From ^S'. zelebori, Frnfd., its nearest ally, it is

distinguished by more numerous varices, and its incisions,

which are quite different from the more distant spiral lirae of

the N.Z. form. It differs from .S'. juhesianctt, Forbes, in the

more rapid increase of its whorls, its fewer and much more
solid varices^ which also run forward and downwards instead

of backward.

Scala acanthopleura, spec. nov. PI. iv., fig. 8.

Shell rather solid, whorls 8, rapidly increasing. Proto-

conch conical, smooth, sharp, 3 whorls, homostrophe. Varices

solid, half the width of the interspaces, numerous, 20 on the

body-whorl, tuberculate, 4 tubercles or prickles on the penul-

timate, 7 on the body-whorl, microscopically axially striate.

Interstices very minutely closely spirally Urate, lirae mount-
ing the varices. Aperture round, with a shallow gutter at

the junction of the basal lip and the columella, which is thus

slightly twisted and toothed. The varices wind round the

columella as 7 oblique plaits ceasing at the inner lip, which

here is thin and erect.
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Length, 4*1 mm.; spire, 2'6 mm.; width, 2*6 mm.
Hah.—104: fathoms, 35 miles S.W. of Neptune Islands,

5 dead.

Type in Dr. Verco's collection.

Scala crassilabrum, iSowerby, jun.

Scalaria crassilabrum, Sow., jiin., Thes. Conch., yol. i. p.
105, p. 87, pi. XXXV., figs. 115, 116, 1847; Tryon, Man. Conch.,
vol. ix., p. 82, pi. 17, f. 32, 1887.

The localities given are the Philippines and Central
America, and, though the regions are remote, our shell

answers to the description and figures. Dredged in deep water,
St. Vincent Gulf. One example, measuring 12-75 mm. by 3*5

mm.
Scala granosa, Quoy.

Turritella granosa, Quoy, Zool. "Voy. Astrolabe, vol. iii., p.
138, t. 55, f. 29, 30; Scalaria qranulosa, Quoy, Tryon, Man.
Conch., vol. ix., p. 80, pi. xvi., f. 11, 1887; No." 198, HandHst of
Aq. Moll, of S. Aust., Adcock, 1893; Scalaria haUinensis, E. A.
Smith, Ann. Mag. Nat. Hist. (6), vii., 1891, p. 139, onlv a smooth
form, teste Hedley, Proc. Lin. Soc. N.S.W., 1901, pt. iv., p. 701,
pi. xxxi., f. 21.

Taken alive at Encounter Bay, in crevices of rocks (Dr.

Perks). It must be a very littoral species, as no example has
been dredged by me.

Scala australis, Lamarck.

Scalaria australis, Lam. Anim. s. Vert., 2nd edit., vol. vi.,

p. 228, sp. 6, 1843; Delessert Recueil, t. 33, f. 11: Thes. Conch.,
p. 103, sp. 82, pi. XXXV., f. 135, 1847; Trvon Man. Conch., vol.

ix., p. 76, pi. xvi., f. 90, 1887; No. 197 Handhst of Aq. Moll.
of S. Aust., Adcock. Hah. "the Seas of New Holland.'"—M. Mac-
leay." •

Taken alive on the beach at Corny Point, Spencer Gulf
(Dr. Perks), and Middleton (D. J. Adcock). It must be very

limited in its range as regards depth, for I have not taken

a single individual alive or dead by dredging.

Scala consors, Crosse and Fischer.

Scalaria consors, Crosse and Fischer, Jourii. de Conch.,
vol. xii., 1864, p. 347; xiii., 1865, p. 43, pi. 3, figs. 11, 12; Tryon,
Man. Conch., vol. ix., p. 74, pi. 13, f. 11, 1887; No. 196, Hand-
list of Aq. Moll, of S. Aust., Adcock, 1893. Type locality, St.

Vincent Gulf, S. Aust.

In the Brit. Mus. the tablet has on its face, "VS. coyisors,

Cr. and Fischer, Ceylon, G. F. Angas,' and on its back, "Type."

It has a peripheral keel. Mr. J. C. Melville cites it from
Bombay, and refers it to perplcra, Pease. I have a note with-

out any reference. "Angas sent shells from S. Aust. to

Crosse, for description, and among them were .S'. fhlicatula
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and S. co7i.^ors, their habitat being given as St. Vincent Gulf :

and then sent the type of S. ronsors to the Brit. Mus. as from
Ceylon." No shell answering to its description has been found
in S. Aust.

Scala valida, spec. nov. PI. iv., fig. 7.

Shell elongate, imperforate, 9 whorls. Protoconch con-

spicuous, submammillate, I4' whorls, at first smooth, then with

gradually developing axial costse ; it ends abruptly with a

faintly averted edge, and is followed by spirally striated

sculpture. Spire-whorls uniformly convex. Suture deep,

subcanaliculate. Body-whorl convex, with a bold, square,

subtuberculate peripheral rib ; base somewhat concave. Aper-

ture slightly oblique, roundly oval, faintly flattened anteri-

orly : border well defined, smooth, and flat ; at the base its

outer margin is not curved, but straight. Varices 12,

slightly advanced at the upper suture.

Sculpture.—Axial ribs, 18 in the body-whorl, about as

wide as the interspaces, prominent, round, tapering at each

end, terminating at the peripheral rib, which widens to meet

them, and so becomes undulatingly tuberculate. Spiral lirge

12 on the body-whorl above the periphery crossing the costae

and extending to the aperture: 7 spiral lirse on the base in-

creasing in width towards the axis. The interstices between

all lirse spiral and basal and the edges of the peripheral rib are

punctate.

Ornamenf.~T\\e shell is whitish. Three obscure spiral

light-brown bands, one tinging the peripheral rib, one just

below the centre of the whorls, and one midway between this

and the upper suture. The last band is chiefly represe«ited

by a small brown blotch on the rib behind each variceal costa.

Length. 6*4 mm. : spire, 2*7 mm. : aperture, including the

rim, 1'6 mm. : width, 2'3 mm.
Bah.—Backstairs Passage, deep water, 6 recent, none

alive.

Type in Dr. Verco's collection.

Variations.—The spiral lirse may be only 9 or may be 17.

One shell is 6'9 mm. in length, with 9 whorls.

Scala morchi, Angas.

ficaJn (Cirsotrema morclii), n. sp., Proc. Zool. Soc., Lond.,

1871, Jan. 3, p. 15, pi. i., f. 7; type locality, Port Jackson: op.

cit.. 1871. Jan. 17, p. 90, sp. 23: Trvon, Man. Conch., vol. ix..

1887, p. 82, pi. 16, f. 7.

Some twelve examples of this shell have been dredged

by me in the deeper waters of St. Vincent and Spencer Gulf,

and one at 104 fathoms, 35 miles south-west of the Neptune
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Islands. In the British Museum is one shell labelled, "S.
morchi, Angas ; Port Jackson, G. F. Angas" ; it is not affirmed

to be a type ; but it quite agrees with Angas's description.

The axial and spiral ribs and ridges are of about equal pro-

minence, and there is no peripheral rib. There are varices

at irregular intervals which run downwards and backwards on
the spire; these are not noted in the definition of the type.

It recalls the S. suturalis, Hinds ; but this has a valid peri-

pheral rib, which appears as a lira in the suture, and its axial

costae are more marked, and it is a larger shell, being eight

lines in length, with ten whorls, instead of five lines with nine
whorls. Our S. Aust. examples vary very greatly. First the

peripheral rib is quite valid, and the axial costge end abruptly
upon it, and the base has only spiral Urge. In one this just

appears in the suture as a lira. In others this rib is less and
less marked, and may be quite absent. The axial costse also

differ in validity, much surpassing the spiral ridges, or equal-

ling them, or being less prominent ; they may end at the peri-

pheral rib, or extend beyond the periphery, and gradually

fade out on the base. The spiral ridges may vary in number
and in size and in the degree to which they modify the axial

costse. But all have the irregular varices and a minute punc-
tate surface.

These considerations suggest the identity of S. morchi^

Angas, with S. siUiiralis, Hinds. I do not know whether the
latter has the punctate sculpture, and as it is a much larger

shell, and comes from a remote region, this is left suh pidice.

Whether S. valida, Verco, and S. invalida, Verco, will also

come within the specific definition of S. morchi, Angas, must
be left until more material is gathered : at present intermedi-

ate forms are wanting. One example of *S. morchi supplied

an operculum, figured on pi. iv., figs. 1. 2, which is similar

to that of jS*. acideafa, Low., and tends to confirm the generic

position of this rather atypical Scala.

Scala invalida, spec. nov. PI. iv., figs. 9, 10.

Shell rather thin, translucent, elongate, imperforate, 11

whorls. Protoconch deflected, 2 whorls, nearly smooth : the
first round, the second angulate just above its centre, and
ending in a varix. Spire v^horls 8, regularly convex : suture

deep, simple. Body-whorl round with the merest peripheral

angulation. Aperture subrotund, flattened by the base of

the body-whorl, margin thickened externally.

Scul'ptnre.—Very crowded, fine axial and spiral lirae,

punctating the whole surface. The axial Urge vary somewhat
in thickness ; they continue over the base and the callus of

the aperture, so as to reach nearly to its inner maroin, leav-
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ing only a narrow rim smooth. Deep in the suture are

tubercles on the upper border of each whorl, about 24 on the

body-whorl. Varices at irregular intervals, one on the sec-

ond whorl, one on the fifth, and one at the aperture. They
curve forwards towards the upper suture.

Length, 10*4 mm. ; breadth, 3 mm. : body-whorl, 3'5 mm.
Hah,— St. Vincent Gulf, deep water, one recent.

O?;.*"'.—This species may prove to be an extreme variant of

S. morchi, Angas, in which the radial and spiral costae have
been suppressed or reduced to punctating lirellse.

Scala (acrilla) minutula, Tate and May.

ScaJaria (acrUUi) nthiufula, Tate and May, Proc. Roy. Soc.

of S. Aust,, xxiv., 1900, p. 95; Proc. Linn. Soc. N.S.W., 1901,
pt. 3, p. 379, pi. XXV., fig 41; type locality, Tasmania; type in

Hobart MiisGiim.

Hah.—Fowler's Bay (R. Tate), St. Vincent Gulf.

Crossea, A. Adams.

Crossea labiata, Ten.-Woods.

Crossea lahuita, Ten-Woods, Proc. Roy. Soc, Ta.sm., 187o, p.
151 ; type locality. Long Bay, Tasm. ; No. 200 in Handlist Aq.
Moll, of S. Aust., Adcock, 1893; Hedlev, Proc. Linn. Soc.
N.S.W., 1900, p. 500, pi. xxvi., f. 18; Tate and May. Census of

Marine Moll, of Tasm., Proc. Linn. Soc, N.S.W., 1901, pt. 3, p.
379.

Dredged dead St. Vincent Gulf 9 and 5 fathoms (Verco),

Beach Lloldfast Bay, Aldinga, AVest Coast (R. Tate).

Crossea concinna, Angas.

Pros. Zool. Soc, Lond., 1867, p. 911, t. 44, f. 14; Trvon,
Man. Conch., ix., p. 85, pi. 17, f. 45, 1887 ; Tate and May in

Census of Marine Moll, of Tasm., Proc. Linn. Soc, N.S.W.,
1901, pt. 3, p. 380; Conchyl. Cab., Mart, and Chemn, Bd. 1,

Abt. 28, p. 261, t. 41, f. 10, 1902.

Dredged dead St. Vincent Gulf and Backstairs Passage,

17 fathoms, 7 dead.

Crossea cancellata, Ten.-Woods.

Proc Roy. Soc, Tasm., 1878, p. 122. Type locality, Black-
man's Bay, Tasm. Delphimda johnstoni, Beddome, Proc Roy.
Soc, Tasm., 1882, p. 31, and 1883, p. 169: Crosseia canccUata,
Ten-Woods, Tate and May. Census Marine Moll. Tasm., Proc
Linn. So€., N.S.W. 1901, pt. 3, p. 381, pi. xxiii., fig. 1.

Dredged off Newland Head, 20 fathoms, 5 dead.

(?) Terebra dyscritos. PI. iv., figs. 3, 4, 5.

Shell solid, long, narrow. Whorls 7. Protoconch 2

whorls, homostrophe, convex, with 20 fine spiral incisions

ending abruptly in a varix, white. Spire whorls with angu-

lation at one-fourth the distance from the lower suture; uni-
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formly concave between the angulations ; with axial costae,

valid, rounded nearly as wide as the interspaces, and spiral

lirae, wider anteriorly, wider than their interspaces, crossing

the costae, six above the angulation, and two below it ; fine

accremental striae under the lens. Suture distinct, linear,

undulating, convex between the costas. Body-whorl oblong
with two median rounded carinse, the upper larger, more
prominent, forming the angulation (in the spire whorls), the

lower producing the upper margin of the suture, tubercu-

lated by the axial costte, which cease at the lower one; six

spiral lirae above them^ two between them, and ten of vary-

ing size below them on the concave base. Aperture subtri-

angular, outer side straight, inner sigmoid. Outer lip thin,

slightly excavated just below the suture for one-sixth of its

extent to form a shallow sulcus, with a margin feebly thick-

ened and everted, then excavated again to the upper carina,

an acute short projection between the two excavations; edge

crenulated by spiral lirae and carinse. Basal lip begins at the

lower carina and is concavo-convex to the anterior notch.

Columella concavo-convex from behind forwards.

Dt'inensions.—Length, 9'1 mm. ; width. 2 '7 mm. ; aper-

ture, 2*8 mm. ; body-whorl, 4'8 mm.
Locality of type, St. Vincent Gulf, 22 fathoms with 6

other examples, 100 fathoms off Beachport, one broken, 110

fathoms 6, 130 fathoms off Cape Jaffa, 2 broken.

Ornament.—The type is white, but a co-type shows a

brown tinting of the two carinae and of that part of the axial

costae connecting them, most marked at the tubercles of junc-

tion. This shell is lO'l mm. long, and shows fifteen spiral

lirae at the base.

Ohsei-vat'wnii.—The living mollusc has not been taken, so

the radula and the operculum (if any) are not known. Its

generic position is very doubtful, and even its family is ques-

tionable. Some conchologists who have seen it refer it with

doubt to the Terehriche, and propose the creation of a new
genus for its reception. Its infra-sutural sulcus, barely

thickened at the margin, suggests rh'^irotom'idce, but it is diffi-

cult to find a genus for it here.

Explanation of Plate IV.

1, 2, Operculum of Scala morchi, Angas.
3, 4, 5, ? Tcrehra dyscritos.

6, Scala platypleura, n. sp., Vevco.
7, ,, vaUda, n. sp., Verco.
8, ,, acanthopleura, n. sp., Verco.
9, 10 ,, invalida, n. sp., Verco.

11, CincjuUna diaphana, n. sp., Verco.
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MADREPORARIA FROM THE AUSTRALIAN AND
NEW ZEALAND COASTS.

By John Dennant, F.G.S.

[Read October 2, 1906.]

Plates V. and VI.

The following corals have been submitted to me for de-

scription : —From South Australia, by Dr. Jos. Verco and the

late Professor Tate; from New South Wales, by Messrs. Hed-
ley and Petterd ; and from New Zealand by Mr. Henry Suter.

They are arranged in 15 species and as many genera. Nine
species prove to be new, three were described by Moseley from
the "Challenger" dredgings, two are corals described by Ten.

Woods from the coast of New South Wales, and one is a

varietal form of a tertiary fossil.

TURBINOLID^.
Genus Flabellum, Lesson.

Flabellum australe, Moseley, Report on Corals, 1881,

pp. 173-4, pi. vii., figs. 4, 5.

This coral was dredged at 120 fathoms off Twofold Bay
by the "Challenger" Expedition, when eleven specimens were

obtained. Lately it has been dredged in very large numbers
20 miles north-east of Port Jackson, by Messrs. Hedley and
Petterd, at a depth of 250 fathoms. It has also been dredged

by Dr. Verco at 90, 120, and 130 fathoms off Cape Jaffa, and

at 110, 150, and 200 fathoms off Beachport.

The specimens are generally of large size, but none reach

the dimensions of Moseley's largest example, viz., 57 mm.
high and 65 mm. broad. The largest sent to me is 38 mm.
hio^h and 44 mm. broad.

Genus Sphenotrochus, Milne-Edwards and Haime.

Sphenotrochus emarciatus, Duncan : var. perexigua, 7iov.

A fossil coral from the Australian tertiaries was describ-

ed by Duncan in 1865 under the name of Sjjhenotrochus emar-

ciatus.^ Two years later this author re-described the same

coral, and in exactly the same words, but with a new specific

name, viz., S. excisus.] Af* he gave no reason for the change,

and I know of none, the older name is here restored. The

* Ann. and Mag. Nat. Hist. vol. xvi., p. 2, pi. viii., fig. 2.

t Q.J.G.S., vol. xxvi., p. 298, pi. xix., fig. 86.
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fossil coral is very abundant in the eocene beds of almost all

localities, and is also sparingly found in the Gippsland mio-
cene. A coral from Dr. Verco's later dredgings off the South
Australian coast exactly resembles in outward appearance
the common tertiary fossil, the only difference being that its

calice is narrower in proportion to its length. I think it may
rank as a variety, but certainly no more. The major and
minor axes of the calice are as 180 to 100. In the fossil the
relative proportion of the axes is as 150 to 100, and in an
exceptionally compressed specimen as 166 to 100. Duncan
gives the ratio of the longer to the shorter axis in the fossil

as 2 to 1, but he is certainly wrong.
In all, nine specimens of the recent coral were obtained,

and the calices show the same number of septa, and the same
confused appearance of the columella, that Duncan mentions
in regard to the fossil.

Height, 6 mm. ; length of calice, 4"5 mm. ; breadth of

calice, 2'5 mm.
Dredged east of Neptune Island at 45 fathoms; at 90

and 130 fathoms off Cajje Jaffa; and at 49 and 150 fathoms
off Beachport.

Genus Teematotrochus, Tenison Woods.

Trematotrochus Medley i, spec. nov. PI. v., figs. \<t, h.

This is a Trematotrochus of the same type as the fossil

one first described by Woods, viz., T. fenestratus, but is

broader and less pointed at the base; the perforations in the

wall are also larger. If any doubt still lingered as to the

complete perforation of the wall in this type of Trematotro-

chus, it would be dispelled by looking at the examples now
described, since, when viewed against the light, the openings

show almost as distinctly inside the calice as on the outside

of the wall.

The corallum is conical, and tapers by a double curve to

the rounded base. At the actual margin it is slightly con-

stricted, and broadens out just below to its greatest circum-

ference. The calice is circular and shallow.

The septa are in six systems, with three cycles. The first

and second orders are exsert, sparingly granular, equal, and
extend to the columella; they are stout compared with the

tertiaries, which, like those of its fossil analogue. T. fenestra-

tus, are extremely thin and reach but a very short distance

in the calice. There is a distinct columella, which is papil-

lary superiorly, but becomes solid below, where the larger

septa fuse with it.

The costae, which correspond with the septa, are stout

and equal, those of the third order being quite as large as the
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rest. They are formed of a series of large, loosely-joined,

.flattened granules. The primaries and secondaries reach the

base, and the tertiaries nearly so. The intercostal spaces are

large and are crossed at regular intervals by very thin bars,

which form the fenestrated ornament characteristic of the

genus.

Height, 5*5 mm. ; diameter of calice, 3'5 mm.
Dredged by Messrs. Hedley and Petterd, 20 miles north-

east of Port Jackson, at a depth of 250 fathoms. Five ex-

amples were obtained, two of which are perfect, though their

mural perforations are clogged by sediment. The drawing
of the corallum is from a third specimen, one-half of which is

well preserved, and the other half imperfect ; the two remain-
ing examples are fragmentary.

The calice of T. TIedleyi almost exactly reproduces that

of T. fenestrafiis, the common eocene coral, but in the shape
of the corallum the two species differ widely, the former be-

ing somewhat barrel-shaped, while the latter is long and has

a pointed base. T. Cho^kii, the miocene Tremafofrochus, is

also barrel-shaped, but its calice shows an additional cycle

of septa. The other species of the genus, both fossil and re-

cent, which have been described, differ more markedly from
the present one.

Genus Trochocyathus, Milne-Edwards and Haime.

Trochocyathus Petterdi, spec. nov. PL v., hgs. 2a, h.

The corallum is small and curved. It is divided into two
approximately equal portions, the upper of which tapers very
gently dowuAvards to the commencement of the lower half,

when it suddenly contracts and then terminates in a narrow
bluntly-pointed base. The calice is circular, shallow, and
crowded with septa. At first sight it appears to be divided

into 15 eq^^al parts by as many principal septa, with three

others of higher order in each division. A close examina-
tion, however, shows that there are in reality six systems, of

which only one is perfect, ' i.e., with its full complement of

tertiaries; another has one tertiary only, while in the remain-

ing four these septa are entirely wanting. The quaternaries

and quinaries are regularly developed between the fifteen

principal septa. The total number of septa is thus 60. Those
of the fourth and fifth orders are equal in thickness, but much
smaller than the rest. All the septa are wav}^, and the qua-

ternaries especially so. Their margins are entire, and their

sides are studded with rows of strong, bluntly-pointed gran-

ules. Irregularly shaped pali are placed in front of

the secondaries and tertiaries, which are rather shorter than

the primaries.
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The columella occupies much space, and consists of nume-
rous papilli, which, though irregular in shape, are on the
whole more rounded than the pali.

The costae correspond to the septa, and are formed of

closely-packed, flattened granules, bearing horizontal spines

which project into the narrow intercostal spaces. They descend
perpendicularly on the wall, until they bend round with the
curvature of the inferior portion of the corallum. The prin-

cipal costas are slightly larger than those of higher order. The
latter sometimes unite on the wall, and then continue to the
extremity of the base as a single broad costa, or all three
of those lying between the principal costse may broaden out
independently. The specimens show considerable variation

in the arrangement of the costse on the basal portion of the

corallum. The base itself is peculiar. It really extends from
the commencement of the convex curve of the corallum, and
is formed of three or four costae, which are much broader than
any of those on the wall proper. There is no epitheca.

Height of corallum, 4'5 mm. ; diameter of calice, 4 mm.
The coralla are not quite uniform in shape, the curvature be-

ing occasionally less than in the type, while the base again

may be more sharply pointed.

Dredged by Messrs. Hedley and Petterd 20 miles north-

east of Port Jackson, at a depth of 250 fathoms. Nine speci-

mens were obtained, of which the type is perfect, and the

others in tolerable order.

Genus Deltocyathus, Milne-Edwards and Hainie.

Deltocyathus rotaeformis, Tenison Woods, Linn. See.

N.S.W., vol. II., pp. 306-7, pi. v., fig. 2.

The description and drawings of this coral given by
Tenison Woods are correct. His examples, six in number,
were dredged off Port Stephens by the late W. Macleay, at

a depth of 71 fathoms. After the lapse of many years, it

has now been dredged by Messrs. Hedley and Petterd, at 250

fathoms, 20 miles north-east of Port Jackson (11 examples);

and also by Dr. Verco, at 104 fathoms, 35 miles south-west

of Neptune Island, South Australia (147 examples). The
latter gentleman also found the coral in considerable num-
bers and at varying depths, up to 200 fathoms, off Cape Jaffa

and Beachport. Two of the New South Wales specimens

are slightly larger than any from South Australia.

The alternation of the costoe with the septa is a remark-

able feature of the species, and serves to distinguish it from

all others in the genus.

Genus Ktonotrochus, nov.

A Turbinolian coral, having a rounded free base, and an
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essential styliform columella. Septa arranged in a series of

deltas. Wall entire and with prominent granular costae. Pali

absent. No epitheca.

The relations of the genus are with T)(dtocyathus, but
there are no pali. It is allied also to Turhinolia by its styli-

form columella, but departs from that genus by its shape, by
the arrangement of the septa, and by the absence of inter-

costal fossettes.

Kionotrochus Suteri, spec. nov. PI. v., tigs. 5a, b.

The numerous examples of this small coral are not quite
uniform in outline. The majority are short, and approxi-
mately hemispherical in shape, like the example figured, but
a few are slightly taller ; others again are low, almost discoid

forms.

In adults the corallum is free, with a rounded convex
base, which shows a very small scar of former attachment
at its centre. Very young individuals are fixed generally to

shell fragments, and the corallum then has a flatly adherent
base and a perpendicular wall. The gradations from such
forms to those with a free rounded base is clearly traceable

amongst the smaller specimens. The scar of former attach-

ment becomes less and less conspicuous as the corallum in-

creases in size.

The calice is circular and widely open. The septa are

exsert and in six systems, wdth three cycles. They are

slightly serrated at the margin, and their sides are beset wath
numerous strong, bluntly-pointed granules. The primaries

are longer and stouter than the secondaries, and these again

than the tertiaries. The latter curve round and join the sec-

ondaries near the columella, but so deejD down that in a fresh,

well-preserved specimen the junction is quite inconspicuous.

In worn examples, however, the deltoid combinations, form-

ed by the union of these septa, become w^ell marked.
The columella is prominent, and in perfect specimens con-

sists of an irregular pillar, having buttress-like supports and
a central styliform projection. It is connected inferiorly

with the primary and secondary septa by slender processes;

in much-worn specimens the columella presents a fascicular

appearance.

The costas are continuations of the septa, but are stouter.

They are highly granular, and form 24 equal, strongly-pro-

jecting ribs on the exterior of the corallum. The first two

orders continue to the centre of the base, near which the ter-

tiaries unite with the secondaries. In the intercostal spaces,

which are very narrow, the wall of the corallum is thin,

smooth, and entire.
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Height, 3*5 mm.; diameter of calice, 4 mm.
This interesting coral was dredged at a depth of 110

fathoms by Mr. Henry Suter and Mr. Charles Hedley about
15 miles outside Great Barrier Island, New Zealand. It is

evidently very abundant, as a large number of specimens have
been sent to me. About 20 of them are full-grown and toler-
ably perfect; 20 others are also adult, but w^orn; in addi-
tion, there are more than 30 of the juvenile discoid forms pre-
viously mentioned, a few of which are still attached to minute
shell fragments.

Genus Paeacyathus, Milne-Edwards and Haime.

Paracyathus vittatus, spec, nov PI. v., figs. 3a, b.

The only example of this small coral is attached by its

entire base to a fragment of shell. It was dredged some years
ago by Dr. Verco, at a depth of 17 fathoms off Point Marsden,
Kangaroo Island.

The corallum is low and almost cylindrical in shape, with
a slight constriction just above the broadly adherent base.

The main portion of the wall is covered by a stout, rough
epitheca, but near the summit this terminates abruptly, and
a narrow band of well-marked costse succeeds, surrounding
the margin of the corallum. At the actual junction of the
epitheca and costal band the latter slightly overlaps, and
its lower edge forms a distinct, sharply-defined rim.

The calice is shallow and elliptical, its major and minor
axes being as 100 to 88. The septa are in six systems, with
four cycles. The first two orders are exsert and equal, the

tertiaries are both smaller and shorter, while the quaternaries

are extremely slender, and barely project into the calice. All

extend as costae beyond the wall, retaining their relative size,

but those of the fourth order, though still slender, are pro-

longed, and become a prominent feature of the costal band.
All orders of septa are beset with long and stout granules,

placed at right angles to their sides; the edges have thus a
dentate appearance, though their upper surfaces are in reality

plain. The costse are also granular, l)ut less so than the

septa. Pali in more than one crown are placed before the

primary and secondary septa, and separated from them by a

deep and wide notch. They are of irregular shape, lobed, and
sparingly granular.

There is a strong fascicular columella, with occasional no-

dules on its surface.

Height of corallum, 3'5 mm. : depth of costal band,
1 mm. ; diameters of calice, 4 mm. and 3'5 mm.
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Genus Cauyophyllia, Lamarck.

Caryophyllia planiiamellata, sppr. nov. PI. vi., figs. 4a, h.

This is the first Caryo'phyllla discovered in Australian

waters. It is true that Milne-Edwards and Haime recorded

one such species, viz., C. Australis'^, but, as shown by Briigge-

mann,t it certainly does not belong to the genus. The present

species has been lately dredged in great numbers by Dr. Verco
in the South-East of South Australia. Many of the speci-

mens are very fine, and were dredged up alive.

The corallum is conico-cylindrical and more or less curv-

ed. It does not taper much till the commencement of the

curve, when it diminishes rapidly. The specimens vary a good
deal in outline, some being lengthened out and much twisted

inferiorly, while others are both shortly and regularly curved.

As a rule there is a small pedicellate base, though some ex-

amples, especially those with a long distorted basal curve, ter-

minate in a bluntly-rounded point. Several coralla are still

attached to shells, or other foreign substances, and in one in-

stance a long slender corallum is adherent by its base to the

side of a larger one.

The wall is covered with a fine, glistening, granular epith-

eca, with the costse, which correspond with the septa faintly

traceable beneath it. There is besides a tendency to the de-

velopment of occasional knobs or protuberances on the wall.

Many of the specimens also show numerous serpulge, etc., on

their surface.

The calice is shallow, widely open, and elliptical; the

ratio of its axes is about as 100 to 88. In the type calice

there are 10 primary and 10 secondary septa of approximately

equal length, 18 tertiary much shorter, and 38 still smaller

quaternaries. Prominent, upright, and regularly-shaped pali

are placed before the tertiaries. As there are

only 18 tertiaries in this calice, two half-systems

being without them, the pali are also 18 instead of 20.

Another calice shows exactly the same arrangement. In a

third example I counted 19, and in a fourth 20 pali. The
number of septa in the calices of adult forms, like those quot-

ed, does not, therefore, differ greatly, the systems being nor-

mallv 10 and the number of cycles 4. Both pali and septa

are straisfht, moderately thin lamellae : they agree also in being

quite plain, i.e., free from either spines or granules. Deep
down, the pali are connected with tlie tertiary septa by a

straight, thin, leno-thened process; in other words, the pali

are continuous with the tertiary septa, a deeply-cut notch

marking the iunction of the two structures.

* Ann. S^i. Nat., Ser. 3, Zool., vol. x., p. 320. pi. viii., fio;. 2.

t Ann. Nat. Hist., vol. xx., p. 310.
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There is a prominent columella consisting of seven or
eight twisted ribbon-like laminae, arranged longitudinally in
the fossa. The pali are connected with it by stoutish process-
es.

The specimens vary in size as well as in outline ; the larg-

est is 47 mm. in height, without counting the curve, and its

calice is 26 mm. by 23 mm. in diameter. The type calice is

18 mm. long and 16 mm. broad. The majority of the adult
examples are about 30 mm. in length.

Dredged off Cape Jaffa at from 120 to 300 fathoms, and
off Beachport at 110 fathoms.

The only species with which C. plrnulamcllafd needs to be
compared is C. comnnmis, which was described by Moseley in
the 'Challenger" reports. His specimens came from theNo'rth-
ern Hemisphere, with the exception of a single broken one,
which is recorded from the Cape of Good Hope.

I have not seen any examples of (\ conDumiis, but Mose-
ley's drawings show a species with spined or granulated pali,

whereas in the Australian species these structures are per-
fectly plain. Again, the latter has normally a pedicellate

base, and in some instances is still attached, while C.

communis is said to be constantly free and without sign of for-

mer adherence.

In 1878 Tenison Woods described a curious little coral

which was dredged off Port Jackson under the name of Dvno-
cyathus paras'iticiis, the genus being new, and founded on
that species alone. Duncan proposed to absorb the genus, con-

sidering that the solitary specimen of such a very small coral

was not of sufficient value.* Very numerous specimens have
now been obtained, and though they do not fully support
Woods's diagnosis, the genus, slighth^ modified, may be con-

veniently retained. Instead of being immersed, the corallum
generally rises for some distance above tiie polyzoon to which
it is attached, and then shows distinct costge. The septa are

very deeply notched at their columella ends, and their central

tooth-like projections may be fairly classed as pali. The coral

has the habit of a Turbinolian, though a slight amount of

endotheca is noticeable in some examples.

Genus Dunocyathus, Ten. Woods (emend.).

Corallum simple, parasitic, rarely immersed, but usually

rising to some height above the polyzoon to which it is in-

variably attached. Septa dentate; costal prominent; one row
of pali. No epitheca.

* Revision of the Madreporaria, p. 2o.
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Dunocyathus parasiticus, Tenison Woods, Proc. Linn.

Soc. N.S.W., vol. II., p. ;50r), pi. v., H<<. 4.

The description of the species by Woods is in the main
correct, but needs the following additions. The specimens are

attached to a polyzoon, which is always of the same species,

viz., Btpora canccllata , Busk. A few individuals are immers-
ed, but the great majority rise above the polyzoon, and show
broad prominent costae on the wall. These do not correspond

with the septa, but occupy the alternate spaces between them.

The third cycle of septa consists of very short, thin lamellae.

A large number of examples were dredged by Dr. Verco,

35 miles S.W. of Neptune Island, at 104 fathoms, and olf

Cape Jaffa, at 90 fathoms. The species was also found, but not

so plentifully, at 130 fathoms of! Cape Jaffa, and from 110 to

200 fathoms off Beachport. A single example was sent to me
by Mr. Hedley, who dredged it at 250 fathoms off Port Jack-

son. Woods's type, it will be remembered, came from that

locality, but at a depth of only 45 fathoms.

Genus Ceratotkochus, Milne-Edwards and Haime.

Ceratotrochus recidivus, spec nov. Plate vi., figs. \a, b
;

2ft, //, c.

Numerous examples of this coral were dredged by Dr.

Verco, and all exhibit a remarkable peculiarity, viz., that each

is invariably attached to the interior surface of a fragment of

a similar corallite. xV typical and fairly tall corallum is at-

tached to an earlier fragmentary one in a manner which in-

dicates budding from a parent calice. A few short septal

laminse are still visible where the base of the new corallite

fuses with the margin of the old wall (pi. vi., fig. 2a).

Another example in the collection has its wall split longitudin-

ally into four nearly equal portions : these are still loosely held

together, and enclose an elliptical calice, which at its margin
shows a very thin inner wall separate from the outer one

(pi. vi., fig. 26). A third specimen is further advanced, the

old wall being now represented by semi-detached fragments

only, above which a voung corallum rises. The calice, which

is also elliptical, is well developed, and has its full complement
of septa. Many detached wall fragments, showing the re-

mains of septa on their internal surfaces, are also minorled

with the dredged material sent to me.

I think it is evident from the specimens that growth from

a parent calice, due to internal budding, has taken place.

Usuallv this appears to be single, but examples occur where

two coralla are fixed to the same fragment. Sometimes these

are independent of each other, or they may be partly joined
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at their sides (pi. vi., fig. 2c). It must be especially noted
that there has been no external budding, since in every case
the new coralla are attached to the internal surfaces of M^all

fragments. The mode of growth in this species is, therefore,
quite distinct from that observed in Paiasrnilia fecunda^
Pourtales,* or in Balanophyllia rediviva, Moseley.f

The coralla vary greatly in size, some being quite minute

;

still these are attached to wall fragments just as in the case
of the larger individuals. It should be noted also that,

thouo-h there are several highly elliptical calices amongst the
material, the majority are circular or nearly so.

The following description of the corallum and calice in

this species applies to two of the largest examples in the col-

lection, the corallum of one and the calice of the other being
referred to (pi. vi., figs, la, h).

Corallum long, tapering, slightly curved, and adherent
at its base to the internal surface of a small fragment of the
wall of the parent corallite. This fragment still bears indis-

tinct remains of the old septa.

The calice is almost circular and deep. There are 36
septa, which are apparently arranged in seven systems, most
of which are defective. The number of cycles is four; the

first and second orders are approximately equal, the third

smaller, and the fourth very short. The calice of the corallum

figured contains 42 septa, but in it the same arrangement into

seven unequal systems holds. An irregular septal develop-

ment is, in fact, observed in all the examples, even the young-
est. The septa are arched, slightly exsert, and minutely
granular on their sides.

Deep down in the central fossa the columella consists of

a few, usually five or six, pointed projections. There are

faint indications of costae, corresponding with the septa, on

the wall, which is thin, covered with a glistening, brownish

epitheca, and rises just above the calicular margin.

The species is a Ceratotrochiis, of the same type as C
typ'ii^, var. Anstraliensis, which Duncan described from the

tertiary beds of Victoria.

Height from margin of wall to attached base. 17 mm.;
diameter of calice, 7 mm. There are only three specimens

of this size, the remainder being much smaller.

All were dredged by Dr. Verco at 90 fathoms off C. Jaffa,

and at 104 fathoms, 35 miles S.W. of Neptune Island, South

Australia.

* Deep-sea Corals, p. 21, pis. i., iii., vi.

t Eeporton Corals, pp. 193,4, pi. ^x., figs. 10-12.
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ASTR^ID^.
Genus lIoMorHYLLiA, Briiggemann.

Homophyllia incrustans, v/^ec, nov. PI. vi., figs, oa, b.

This very small solitary coral is incrusting on the sur-

face of a valve of Chione rob o rata. It presents the appear-
ance of being moored to the shell by its very slender costa^

which, as prolongations of the septa, project beyond the wall.

The latter is extremely short, and so much concealed by the
projecting costae that a close scrutiny is required to determine
Its presence. There is a delicate epitheca, which is not con-

tinued on the costae.

The calice is sub-circular and convex, with a slight de-

pression at the centre. The septa are stout, and vary in size

according to order. They are in six systems, with four cycles.

The primaries are free, and the remaining orders form six

deltoid combinations. The secondaries are joined near the
columella by the tertiaries, and the latter again fork near the

wall to form the quarternaries. In the centre of each loop,

thus formed, a thin septum represents the continuation of

the tertiaries. The septa are dentated, and strongly spined.

The columella is small and inconspicuous ; it appears to be
formed of two or three flat and lobed papilli.

A scanty endotheca is visible between some of the septa.

Height, about '5 mm. ; diameters of calice, 4'5 mm. and
4 mm.

A single specimen only of this diminutive coral is known.
It was dredged in St. Vincent Gulf, and was handed to me
bv the late Professor Tate many vears ago. I place it pro-

visionally in the genus Homopliynia.

FUNGID^.
Genus Bathyactis, Moseley.

Bathyactis symmetrica, Pourtales, sp.

Fumjia symmetrica, Pourtales, Deep-Sea Corals, 1871, p. 46, pi. vii.,

figs. 5, 6.

Bathyactis symmetrica, Moseley, "Challenger" Reports, vol. ii.,

1881, pp. 186, etc., pi. x., figs. 1-13.

Numerous examples of this well-known coral were dredged
by Dr. Verco at 104 fathoms 35 miles S.W. of Xeptune Is-

land, but all are fractured. A single whole example was,

however, obtained off Cape Jaffa, at a depth of 130 fathoms.

This is 7 mm. in diameter.

The species ha.s been very fully described by Moseley,

who reports that it was dredged b}^ the Challenger Expedi-
tion at depths varying from 30 fathoms up to 2,900 fathoms,

and in all parts of the world. Amongst other localities men-
tioned, specimens were obtained between Kerguelen Island

and Melbourne, but at a great depth.

G
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EUPSAMMID^..
Genus Leptopenus, Moseley.

Leptopenus discus (?), Moseley.

LeptopenuH disciis, Moseley, " Challenger " Reports, vol. ii., pp. 205-8,
pi. xiv., figs. 1-4; pi. xvi., figs. 1-7.

A number of coral fragments placed in my hands by Dr.
Verco and by Messrs. Hedley and Petterd belong certainly

to the above remarkable genus, but their identification with
the species named must be regarded as provisional. Though
there is not a single perfect example present, every segment
shows the lace-like pattern of the septa, costas, and wall, which
is characteristic of the genus. The majority of the fragments
represent from one-fourth to one-sixth of the whole disc,

which has been broken radially from the centre to the cir-

cumference, and in the line of either the free primary or

secondary septa. The bifurcation of the predominant ter-

tiaries is conspicuous in every fragment, whether large or

small. The only noticeable difference between Moseley's ex-

amples and the Australian ones is in the length of the cos-

tal spines. In the former they are long, but in the latter

quite short.

The segments show a coral somewhat smaller than Mose-
ley's species and about 15 mm. in diameter. The extreme
diameter of the "Challenger" examples is given as 25 mm., in-

cluding, of course, the long spines.

Possibly the Australian coral niav be new, but this can
only he decided by an examination of entire specimens.

In all 24 fragments were dredged, viz., by Dr. Verco, off

Cape Jaffa, at 90 fathoms ; off BeachjDort, from 100 to 200
fathoms, and 35 miles S.W. of Neptune Island, at 104
fathoms. Messrs. Hedley and Petterd dredged a few segments
of the same coral 20 miles from Port Jackson, at a depth of 250
fathoms. The examples described by Moseley were all

found in the Southern Hemisphere, but at much greater

depths, viz., from 1,600 to 1,950 fathoms. The nearest local-

ity is in the Southern Indian Ocean, lat. 46"^ 16' S., long. 48°

27' E.

Genus Notophyllia, Dennant.

This genus, founded in 1899 to receive three species of

tertiary fossils, is, I now find, represented also by a recent

coral in which the generic characters are well marked. The
close connection, to which attention has before been called,

between the Australian corals of the present day and those

found fossil in adjacent tertiary beds is thereby again strong-

Iv illustrated.
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Notophyllia recta, spec. nov. PI. v., fi,<;s. +a, 6.

Corallum small, short, and compressed. The base is

wedge-shaped, and much like that of .V. (/nirilis, mihi. There
is no epitheca, and the wall is highly vesicular and porous. A
series of fine granular lines, longitudinally arranged, and
placed between the septa, enclose the vesicular portions of the
wall. The wedge-shaped base is also markedly granular and
porous.

The calice is moderately cleejD and very elliptical, the

ratio of the long and short axes being as 2 to 1. The colu-

mella is straight, lamellar, and granular : together with the
septa at the ends of the longitudinal axis it divides the calice

into two halves. On each side of the end septa there are three

smaller ones, or 12 for the whole calioe, but they are not quite

equal, those adjoining the full-sized end septa being the small-

est. In all there are 26 septa, viz., 13 in each half of the

calice, and, except the small ones just mentioned, they are long

and sub-equal. All are thin, straight, and granulated like the

columella. Their central margins are free for som.e distance,

but lower down they are continued by short processes which
reach the columella. Occasional pores are visible on their

sides, quite close to the wall.

Height, 2mm. to 3 mm. ; length of calice, 5 mm. ; breadth
of do., 2'5 mm.

The three examples from which the description of this

species is written were dredged by Messrs. Heclley and Pet-

terd at 250 fathoms 20 miles N.E. of Port Jackson. Two
much-worn corals, one of which is double the size of those

quoted, may possibly represent the same species; these were
obtained by Dr. Verco off Cape Jaffa at a depth of 130
fathoms.

The present coral differs in many important points from
N . r/racilis, its nearest fossil congener. Tlie latter is larger

and has a distinctly different columella, while its septa vary
more in size, and are arranged in six well-marked systems.

Genus Dendrophyllia, Milne-Edwards and Haime.

Dendrophyllia atrata, spec. nov. PI. vi.. figs, ba, h.

Numerous specimens of this coral have been dredged, and
from various stations in St. Vincent's Gulf, etc., but all at

shallow depths. There are a few bush-shaped colonies like

the one figured, but several examples are solitary and adher-
ent to shells or polyzoal fragments. That the species in-

creases by budding is, however, demonstrated by the compo-
site clumps, the gemmation being both lateral and subbasal.

As a rule, the solitary individuals are small, and they pro-

bably represent buds which have become detached from the
g2
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parent corallum or clump. In the latter the separate cor-

rallites rise at various angles from the base or parent coral-

lum, and are short and cylindrical. A much-worn corallum

bears several lateral buds which arise at ri^ht angles to its side,

and in the case of one of them quite close to the calicular mar-
gin. Another specimen consists of two low corallites placed

at an angle of 45°, and arising from a common basal expan-
sion. A third interesting example is formed of a large

individual adherent to a shell fragment with a smaller one

growing from it close to its base, and at a similar angle to

the last. A distinctly porous coenenchyma is . visible at the

base of many of the specimens.

Broad, equal costas stand out prominently on the wall

of the corallites, especially close to the calices, but the basal

expansion and also the lower part of the corallites become
covered with a fine but granular epitheca. The costse them-
selves are markedly granular; in the narrow spaces between
them the wall is very thin and porous.

Exteriorly the corallites are light-coloured, but the in-

terior of the calices is almost invariably dark-brown or almost

black. On the type mass all the calices are dark-coloured,

and, being very deep, are somewhat difficult to read, but a

drawing is given of the calice of a perfect but solitary speci-

men which happens to be light in colour.

The septa are in six systems with four cycles. The
primaries are free, the secondaries are joined by the tertiaries

not far from the columella, and the quaternaries again unite

with the tertiaries nearer the wall ; there are thus six well-

marked deltoid combinations in the calice. Adult specimens

usually have the systems complete, but in younger calices the

quaternaries are not fully developed. Thus the figured calice,

which is perhaps not quite adult, has three systems complete

and three incomplete ; in the latter the quarternaries are want-
ing in one half of each system. The primaries are stout and
the remaining septa diminish slightly in size according to or-

der. All the septa are strongly spined, and so deeply den-
tated as to be superficially divided into a series of longitudin-

al segments. At the bottom of the fossa a considerable space

is occupied by the columella, which consists of many papilli

resembling in shape the inner ends of the dentate septa.

The bush-shaped colony figured, which is the finest speci-

men in the collection, has a height of 17 m.m. from base to

summit; it is 24 mm. long and 15 mm. broad. Its separate

corallites have a diameter of 7 mm. and are about 5 mm. high.

The calice chosen for illustration has a diameter of 5'5 mm.

;

its corallum is 3 mm. high.
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The specimens were dredged in St. Vincent's Gulf, Inves-

tigator Straits, and Backstairs Passage, at depths ranging

from 14 to 22 fathoms.

EXPLANATION OF PLATES.

Plate V.

1 Tremafofrochvs HecUeyi—a, corallum, magnified 6 diam. ;

&, calice of another example, magnified 8 diam.

2. Trochocyathiis Petterdi—a. corallum, magnified 6 diam.;
h, caiice of same, magnified 10 diam.

3. Parncijathus vittatus—a, corallum with portion of shell to

which it is attached, magnified 4 diam. ; 5, calice of same,
magnified 10 diam.

4. Notophyllia recta—a, corallum, magnified 4 diam. ; h, calice

of another example, magnified 6 diam.

h Kionotrochns Suferi—a, corallum, magnified 6 diam. : b,

calice of same, magnified 8 diam.

Plate VI.

1. Ceratotrochus recidirus—«, corallum of a large example
attached by its base to a wall fragment, magnified 2 diam. •,

b, calice of another example of equal size, magnified 4

diam.

2. Cerafotrochus recidivus—Three examples showing develop-

ment of corn 11a, all magnified 2 diam. : a. with base im-
mersed in tlie remains O'f an earlier corallum ; 6, with
corallum split into 4 portions and calice elongated ; c, two
young coralla, joined by their sides, and attached at the

base to the same wall fragment.

3. HomopliyUia incrustans—a, calice and portion of shell which
it incrusts, magnified 4 diani. : 5, portion of calice showing
one system of .septa, magnified 12 diam.

4. CaryophylUa planilameUata—«, corallum, magnified li diam.
;

h, calice of same, magnified 2^ diam.

5. DendrophyUia airata—«, corallum, magnified 1^ diam. ; 6,

calice of separate individual, magnified 6 diam.
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On the Ionisation of Various Gases by the
<L Particles of Radium-No. 2.

By \V. H. Beagg, M.A., Elder Professor of Mathematics and

Physics iv the University of Adelaide.

^Read October 2, 1906.]

Plate VII.

Introduction.

In a paper with a similar title (Proc. Roy. Soc. of South
Australia, vol. xxx., p. 1) I have given a preliminary account
of an attempt to determine the relative amounts of ionisation

produced in various gases and vapours by the a particle of

RaC. The present paper contains an account of the further

progress of this work.
In the first place I have here discussed, the validity and

the experimental details of the method used, and have brought
forward evidence in favour of the liyjDothesis that 8i, the

ionisation produced in consequence of the expenditure of a

small quantity of energy Se by the a particle, is related to

the latter quantity by the equation Si = k f fvj Se, where /(vj

is a function of the velocity of the particle only, and k a con-

stant for each gas.

Secondly, I have given the result of the attempts to deter-

mine for several gases the constant /.-, which may be called the

specific ionisation of a gas for a radiation, air being taken

as the standard.

In conclusion I have discussed very briefly the form of

the function ffvj, and such conclusions as it seems legitimate

to draw from the results so far obtained. Amongst these is

the following: —The ionisation per molecule {ks, where s is

the stopping power) is closely connected to the molecular

volume.

§ 1-

The method of this research has already been described

briefly in the preliminary paper floe cit.J. For the sake of

clearness, however, and in order to facilitate a discussion of the

validity and the experimental details of the method, it will be

well to insert a short description here also.

A small platinum plate is coated with a very thin layer

of radium bromide, and placed below a horizontal ionisation

chamber of 3 mm. width, at a distance which can be altered

at will. (See pi. vii.). A set of narrow vertical tubes is
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placed over the radium, and stops all a particles which move
in any direction which is not almost vertical. Thus the par-

ticles cross the narrow chamber at right angles to its greater

dimensions, and all spend 3 mm. of their paths in the air

within it. The resulting ionisation being plotted against the

distance from the radium to the middle of the chamber, we
obtain an "ionisation curve," as in

Fig. 1, where ordi nates represent dis-

tances and abscissae represent ionisa-

tion currents. Each reading of cur-

rent is the difference between two
others, one measured when a very thin

copper screen is placed over the ra-

dium, and one when it is not.

In this curve the portion .1 K is

due to the /? rays only, and repre-

sents the effect of such /? radiation

as is intercepted by the screen : the

chamber is out of range of a rays.

Let EA be produced to meet the axis

of X in D. The portion ABP repre-

sents part of the effect of the a ^^^- ^•

particles from RaC. If no other radio-active substances were
present, the curve would show a continuation of the portion

BP down to the axis of r, in some such manner as PC.

If the ionisation curve were comj^leted in this way, the area
ABPCD would represent the total ionisation due to the a
radiation from RaC. If now the air were removed, another
gas substituted for it^ and the area re-measured, a comparison
of the values obtained would give the result which this re-

search aims at. We may call it the specific ionisation of the
gas. But the complete determination of the boundaries of

the area is so long and complicated a process as to render this

procedure impracticable. It can, how^ever, be shown that the

product of the co-ordinates of a certain point on the curve

may be taken as a measure of the area of the curve, provided

certain assumptions are made. The point is at the intersec-

tion of the top portion of the curve representing the effects of

RaA with the side of that showing the effects of RaC. The
co-ordinates of this point are comparatively easy to obtain.

Now, it might appear that it would be better to measure
at one time the whole of the ionisation produced by the
particle, rather than to determine the ionisation point by
point along its path : since, if this were done, it would no
longer be necessary either to find the exact form of the ionisa-

tion curve, or to depend upon tlie validitv of assumptions.
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We might spread a layer of radio-active material on the floor

of an ionisation chamber, and so arrange the temperature and
pressure of the gas in relation to the dimensions of the cham-
ber that all the a particles completed their paths within the

gas. But the potential gradient required to separate and
collect the ions made by the a particle is generally very

great. For example, in ethyl chloride at 30 cm. pressure

and ordinary temperatures, about 1,000 volts per cm. is desir-

able, if saturation is to be certain. With such gas it would
be necessary to make the height of the chamber about 4 cm., in

order to allow all the a loarticles to complete their ranges ; even
if the radio-active material were uranium or polonium.
Thus, a total potential of 4,000 volts would be required, and
such large electro-motive forces are out of the question. If

the pressure of the gas were lowered, less electric force would
be sufficient ; but the paths of the a particles would be longer,

the chamber would need to be higher, and the total potential

as great as ever.

It is absolutely necessary to use a narrow ionisation cham-
ber if sufficient electric force is to be obtained without the use

of enormous battery power. Clearly it would be no gain to

use such a chamber if the radio-active material were spread

on one of its walls. For in this case some of the particles

would complete their full ranges within it, others only part,

and an estimate of the ionisation to be expected would ren-

der it necessary to take into account the amount of the range
completed by each particle as determined by the nature and
physical conditions of the gas and the dimensions of the cham-
ber, the reckoning beingf further complicated by the fact that

the ionisation produced by the particle is not constant along

its path. It is possible that an experiment might be arranged
in which a thin sheet of a radiation entered the chamber
through a slit at the side, and spent itself within the cham-
ber without touching the walls. It would be necessary to

make sure that the same portion of the range was completed
within the chamber by the particle, no matter with what ga«

the chamber was filled. I have not yet tried this plan.

It will now be clear, I think, that the method actually

used is not without its advantages. It avoids the use of very

high potentials, and does not require lengthy and uncertain

calculations. It has also this in its favour, that it gives the

range of the particle in the gas, so that it i? possible to

make a sufficiently accurate estimate of the amount of any
air that may be present. The ])re'sence of this air can then be
allowed for.

Let us, therefore, proceed to consider the assumptions

and approximations which the metlind requires.
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In the first place it is necessary to consider whether any

disadvantages are likely to arise from the use of a sheet of

gauze as the lower wall of the ionisation chamber. The elec-

tric field must be distorted in the neighbourhood of the gauze
;

some very small 2>ortions of the chamber which are just over

the openings in the gauze must be under feeble forces, and

the ions made there be separated only when the potential is

high. It is easy, however, to show that this effect is negligible

bv a consideration of the ionisations due to /? ray^s. This

ionisation does not show initial recombination, as in the case

of the a rays ; a fact first demonstrated by R. Kleeman, for-

merly of this University. In Fig. 2 are drawn the upper

parts of the ionisation curves of ethyl chloride under different

potentials. It will be seen that in the portion which repre-
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depth of the ioiiisation chamber might become indetermi-

nate.

We must now consider the assumption that the area of

the ionisation curve may be represented by the product of the
co-ordinates HI as already defined. This is really equivalent

to the supposition that the ionisation resulting from the ex-

penditure of a quantity of energy 8e by the a particle is

equal to /i/fyjSc, where f(vj is a function of the velocity of

the particle and k is a constant, depending on the nature of

tlie gas molecule. It implies in the first place that the area

of the ionisation curve in any gas is not dependent on pres-

sure and temperature, and that, if the form of the curve is

altered by a variation of these conditions, it is only in so far

that all the ordinates are miultiplied by some factor, and all

the abscissae divided by the same factor. It implies, in the

second place, that the ionisation curve of one gas can be made
to coincide with the curve of any other gas, by multiplying

all the ordinates by some factor, and all the abscissae by some
other factor. Let us examine the evidence in favour of these

statements.

If the hypothesis is true 1\I must be independent of pres-

sure and temperature. As regards pressure, some results were
quoted in a paper "On the Recombination of Ions in Air and
Other Gases,"" which showed this to be correct in the cases of

air and ethyl chloride ; and further evidence will be found in

the results given at the end of this paper. For, without hav-

ing made any exhaustive comparison of the values of BI at

different pressures in each gas, I have often used various pres-

sures in the determination of the specific ionisation of a gas

;

and the general agreement between the results obtained is

good evidence that pressure is without effect.

In the same way, since many determinations in the case

of the same gas have been made at different temperatures, the

close agreement shows also that temperature has no influence

on the ionisation. More direct confirmation can be obtained

from the following results. During a number of the deter-

minations of UI, the ionisation chamber was connected in

parallel with a second chamber containing a uranium layer.

The ionisation currents acted against each other. Thus the
values of the currents in the radium apparatus could be de-

termined by balancing against the uranium ; the latter wa^
always at the temperature of the room and therefore formed
a fixed standard. The extent of the surface of the uranium
could be varied by means of a semaphore, having^ a graduated

Trans. Roy. Soc. S.A., 190."), p. 187.
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circle on tlie same axis. It was then found tliat altliough the
HI in air appeared to decrease as the temperature of the ra-

dium apparatus was raised, yet when the readings were ex-

pressed in terms of the uranium scale, the value of Rl was
constant. The decline was merely apparent, and due to leak-

age through the heated glass insulators. The actual values of

l\l were :
—

Five determinations, 20" to 60^ C. : 320, 326, 318, 314,

314: mean, 319.

Five determinations, 60" to 80'^ C. : 296. 314, 311, 334,

327; mean, 316.

The experiments were made at various times, and some
of the irregularities are probably due to slight alterations in

the amount of RaC present.

Furthermore, it has already been shown with respect to

ionisation in general that pressure and temperature have no
effect (Patterson, Proc. Roy. Soc, 69, p. 277, 1901, and "Phil.

Mag.," Aug., 1903). I have thought it well, however, to re-

consider the point with special reference to the circumstances

of this experiment.

It is convenient at this stage to state that temperature
does not seem to have much effect on initial recombination.

The latter decreases rapidly as pressure is lowered. This has

been shown by Kleeman and myself ("On the Recombination
of Ions, etc."). But when the alteration in density occa-

sioned by a rise of temperature has been allowed for, there

appears to remain only a slight diminution in initial recombi-

nation, which can be ascribed to the direct result of the in-

crease in temperature. This is shown with some clearness in

some experiments which I have made with CO.j. They may
be tabulated as follows, the ionisation at an electric force of

1,000 volts iDer cm. being taken as 100 :
—

Ionisation Ionisation Ionisation

C02

(a) Pressure, 651 mm..
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It is further assumed that the curves for different gasee

are of the same form ; in other words, that the function

f(v) is the same for all gases.

A complete test of this hypothesis would require an accu-

rate delineation of the ionisation curve in the case of each gas.

As has already been said, this would be a difficult task, inclu-

sive, indeed, of our present purpose. But a comparison of the
curves in different gases, so far as they have been obtained,

shows that the principle is at least approximately true. For
example, the ratio of the range of RaC to that of RaA is the
same in all gases within errors of exjDeriment, and again the
ratio of the maximum abscissa of the RaC curve to the abscissa

/ is also constant, so far as I have measured it. As examples
of the constancy of the first of these two ratios, I have at

different times found it to be 1*46 in air, 1*47 in pentane, 1*47

in ethyl chloride, 1*44 in carbon dioxide, 1*48 in ethyl alco-

hol, and 1*49 in ethylene. The differences here are probably
experimental only. As regards the second ratio, I have found
it to be 1*36 in air, 1*37 in ether, 1*44 in ethylene, 1*35 and
again 1*41 in ethyl chloride. This ratio is much more liable

to error than the former ; for all ionisations are harder to

measure correctly than ranges, and the peak of the ionisation

curve is an especially uncertain point. Also there is a special

difficulty due to the existence of a peculiar phenomenon, which
must now be considered.

It is to be observed that the ionisation curves in different

gases will not correspond unless the potential employed is

enough to saturate at all points of the path of the a particle.

More electric force is required as the particle slows down. This

may be deduced from figures given in the paper "On the

Recombination of Ions, etc.," p. 196. It is there stated that

the ratio of the saturated ionisation current to that at 25

volts per cm. in the case of the ions made by the a particle

of RaC at a distance of 6*25 cm. from its origin was found
to be 1*29

; whereas, when the distance was reduced to 5*05

cm., it was found to be 1*19. Each of these ratios is the

mean of four determinations. (By an arithmetical error, one
of the latter is incorrectly given in the paper quoted :

1*23

should be 1*20.)

Again, the effect is clearly shown by the curves of Fig. 3,

which represent the results of experiments on a mixture of

ethyl chloride and air. It will be seen that the curve does not

show the characteristic increase of ionisation with distance

when the electric force is small, the reason being that it is so

much more difficult to collect the ions made by the a particle

at the end of its path.
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= 262. The 7?7 for each mixture is then calculated. In the
table the calculated and observed values are put side b}^ side,

and it will be seen that there is a good agreement :
—

<L CU OJ i "^

cs c3 e: bji'-2 Oj a C S
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below is hidden. But I liave found by experiment that it

varies very little throughout the whole distance from the axis

of r. This I did by placing over the radium just enough
tinfoil to cut off all the a rays.

In the foregoing will be found, I think, sufficient justifi-

cation for the choice of the method of this paper, and for the
assumptions made during the calculation of the results.

In the previous paper I have already given a brief de-
scription of the process of an experiment. Some points,

however, deserve reconsideration in the light of further ex-

perience, and some changes have been found convenient. These
are best discussed in relation to an actual experiment : I will

take a determination of EI in carbon bisulphide.

I have found it best to separate experiments whose object
is to determine IiI from those whose object is to finJ the stop-

ping power of the gas. In the former the chief difficulty lies

in overcoming initial recombination. This requires the pres-

sure of the gas to be low, and the applied potential to be
high. A little leakage of air into the apparatus, which can
hardly be avoided under these circumstances, is no serious dis-

advantage, since the proportion of air can be found from a
knowledge of F, and of the pressure and temperature at the
time when R is measured ; and these data are easily obtained.

In the latter, any moderate voltage will do, since the range
does not depend on potential ; but it is desirable to have as

much gas as possible, and no leakage of air during the ex-

periment, so that when the bulb containing a sample of the
gas is taken away and weiglied in order to find the proportion
of the mixture, it may truly represent the condition of things
during the earlier part of the experiment. It is best to work
at a high temperature, if such is required to fill the chamber
with gas which is nearly at atmospheric pressure.

Carbon bisulphide vapour is well superheated at a tem-
perature of 30" and a pressure of 25 cm. The apparatus is,

therefore, heated to that temperature ; and RI for air is first

measured.

'"

/
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Fig. 4 shows the readings obtained, and the curve which
is drawn to find R and /. These are determined to be 4 95
and 42'8 respectively, so that 7^7 = 212, the temperature
being 30" C, and the pressure being 751 cm. The appara-
tus is then exhausted and filled with CS vapour to a pres-
sure of about 24 cm. It is known from a separate experi-
ment that 1,000 volts per cm. is a saturating potential gra-
dient, and a battery of 300 volts is therefore put on to the
3 mm. chamber.

*

9 c™



177

6c ^ 7



178

§2.

The following tables contain the results of the determina-
tion of the constant of specific ionisation due to a rays. These
have all been made recently,, except when the contrary is

stated. I have rejected a large number of earlier measure-
ments. In the case of each experiment with a gas, the value

of lU for air was found immediately before and im-

mediately afterwards. It varies somewhat from day
to day, and generally increases during any long

series of experiments, since the warmth and dry-

ness are conducive to the better retention of the emanation.
The radium plate is not quite in so good a condition as it used
to be, being covered with a very thin film of dirt and grease

(mainly from the taps). This could, no doubt, be removed by
a red heat, but I am unwilling to handle the radium film so

roughly just now. The presence of the film slightly lowers the
ranges, about '5 to 1 mm. in air ; and rather blurs the cor-

ners of the ionisation curves :
—

Volts
per cm.
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Volts per cm. Pressure in cm. Temperature.

Acetylene.

1000 Atmo. 54
37-5

30-5

70
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fying glass to find and remove every foreign particle, and
had washed the whole apparatus out with methyl alcohol itself.

These good conditions lasted only a short time, and unfortu-

nately a second cleansing process was not equally effective.

I must point out that the results for benzene and acety-

lene are now close together. In the preliminary paper I be-

lieved them to differ considerably, and used them as an illus-

tration of the want of direst connection between the energy
spent and the ionisation produced. It will be seen later that

this effect is now clearly shown, but I was unfortunate in

using a comparison of benzene with acetylene as an illustra-

tion.

§ 3.

Though our knowledge of the process of ionisation

by the a particle is as yet only small and imperfect, it does

not seem out of place to draw together what facts we do
know, and to endeavour to connect them by some thread of

argument, which may be useful for a time.

In the first place there is the fact that the ionisation

produced by the a particle increases as its velocity diminish-

es. Now, Rutherford has recently shown (Phil. Mag., Aug.,

1906) that the particle spends energy at a uniform rate along
its path. It follows, therefore, that the ionisation produced
is not proportional to the energy spent. In my preliminary
paper I have already given a reason for supposing that the
eneigy spent and the ionisation produced are not directly

connected, viz., that the former is related to the atomic weight
by a simple law and the latter is not.

As a temporar}^ hypothesis let us suppose that there is

an intervening link; that the a particle produces a primary
effect A, which in tiirn produces a secondary effect B. The
latter consists of ionisation, the former may or may not do
so. It is in the production of the primary effect that the
energy of the particle is spent.

Since the energy spent is related to the atomic weight
by a simple law, since it is independent of velocity, and since

there is a critical speed at which all ionisation ceases, which
speed is the same for all atoms, it appears clear that A is

a sub-atomic effect. It consists in the performance of some
act which always involves the expenditure of the same
amount of energy ; and the stopping power of an atom is

proportional to the number of times that the act is performed
within it. The effect might consist, for example, in some
operation upon a common constituent of all atoms, such as an
a particle. The critical speed might be that at which the
moving a particle failed to penetrate, or, more generally, act

upon the a particle of the atom.
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Tn- the next place consider the effect B. The propoiti.")n

of ionisation to energy spent varies from molecule to molecule,

and is dependent on the velocity of the a particle. The re-

sults described in this paper show that, as already said,

cli^k ffv) de. The nature of the function f(v) is of great

interest. In two previous papers I have made attempts to

find it. In the first (Phil. Mag., Sept., 1905) I showed that

if we assumed the ionisation produced to be proportional to

the energ-y spent, and both to v'\ and also assumed all ohe

energy to be spent on ionisation, then the form of the curve

was most readily explained by taking n— —\. Later Ruther-
ford showed that the energy of the a particle was not all

spent on ionisation, but that much still remained when ionisa-

tion ceased. Using his figures, I then pointed out that with

this modification of the hypothesis it seemed probable that

n^^ -2 (Phil. Mag., Nov., 1905). But Rutherford's recent

work shows that the hypothesis is still fundamentally wrong,

because the ionisation is not proportional to the energy spent.

His results settle the whole question.

If v= the velocity of the particle, r the range yet to be

run, (1 a constant, which Rutherford estimates at 1'25 cm.,

then his conclusion is that v is proportional to \^^r-\-d).

Now I have shown (Phil. Mag., Nov., 1905) that the ionisa-

tion jDroduced by the particle during the last r cm. of its path
is proportional to \^f.r-}-d)—\^d- where c? = l"33. The two
values of d may be taken to be the same. Hence di jdr is pro-

portional to Xj \/(r-^f1 ), i.e., to \/v; which means that

ffr) = llv, or that the ionisation produced at different points

of che path in any gas is proportional to the time spent by
tlie a particle in crossing the atom.

The formula which I have used here for the ionisation

was calculated on the hypothesis that the a particle lost its

ionising power abruptly, and that the slope of the top of the

ionisation curve was due to the effects of the thickness of the

Ra film. Bronson's results (Phil. Mag.. June, 1906)

seem to show that the loss of ionising power is not quite so

sudden as I supposed it to be. But I find that this does nob

affect the calculation of the form of ffv). For we may take

an extreme view and suppose the whole of the top slope to be

due to a gradual decay of the a particle's powers, and none
to the thickness of the radium layer. In that case the form
of the ionisation curve represents the effects of one particle.

Now, the ionisation at 6 '5 cm. (in air) for RaC is nearly 4/3
of the ionisation at 5 cm. At the former distance r + d = '5 +
1-25 = 1-75, and at the latter 2 + 1-25 = 3-25. But a/3-25/

v'l'75 = l*36: which is very nearly 4/3. Tlius the ionisation

on this hypothesis also is inversely pra))ortioual to \^(r + d),
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and the true explanation of the top slope must lie between
the two extremes.

It seems clear, then, that the ionisation in the molecule

is proportional to the energy spent in it (/.c, to the stopping

power, or the amount of the effect A), to the velocity of the

a particle inversely, and to a quantity k, constant for any one
gas, but varying from gas to gas. It is this quantity which
is given in the last column of the tables above.

The velocity of the a particle might enter into the for-

mula because A is effective in producing B in proportion

to the derangement of the atom or molecule consequent on the

presence of the particle within it, and therefore to the time
during which the intrusion lasts. There is something odd
about this conclusion, which suggests a reconsideration of the

position.

At this stage, therefore, it is natural to raise the question

whether the effect A really is the cause of the effect B, whe-
ther, that is to say, the energy spent by the a particle goes

to the production of ions, or the ionisation energy comes from,
some other source and the a particle merely pulls the trigger

in its passage through the molecule. The fact that the ionisa-

tion produced varies as the time of passage is certainly indi-

cative of the truth of the latter hypothesis; whilst the occur-

ence of the stopping power in the expression for the ionisation

is not necessarily evidence against it, because the factor k

might be taken in conjunction with s, and ks might be found
to rejDresent not some derivative of the energy spent by the

particle wdthin the molecule, but some inherent property

of the molecule which determined the ionisation produced
in consequence of the pulling of the trigger.

The quantity ks represents in the first place the specific

ionisation of the molecule ; that is a relative measure of the

ionisation produced in a molecule when an a particle passes

through it at a given speed. Now, it is an extraordinary

thing that the values of ks which I have obtained for different

molecules prove to be nearly related to already well-known
molecular constants, such as the molecular volumes, molecular

refraction constants, and so on.

In the following table the values of k, s, and ks of a

nur^ber of substances are given in the first three columns;
the fourth contains the volumes of the molecular volume ?•,

and the fifth the ratio v/ks. The values of the volumes were
for the most part taken from the tables in Ostwald's Lehrbuch
der Allgemeinen Chemie, 2nd edition, p. 356, etc., but those

of C2II2 and C2II4 were calculated from the general equation
for obtaining the molecular volumes of organic compounds,
and the values for CO^, O^, and Hj were adopted on the
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assumption that they fell into line with the same equation.

This is justifiable, since my immediate object is to show a re-

lationship between ks and the atomic volume in combination.

As a matter of fact, the molecular volume of O., pe?- se has
been found by Dewar to be 27 "4 (Chem. JSTews, June, 1898).

This is close to the value in the table, viz., 24'4. But Dewar
also finds Hj to be 28, which is much larger than the value

used in the ordinary formula.

10».
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column that this also is closely connected to /..s. According
to Sutherland, Ji tends to be proportional to the electric mo-
ment of the molecule. In this case also the variations in the

ratios (see the last column) seem to be due to abnormalities
in B rather than in /.-v ; r.r/., CgH., and C.H, would fall nito

line of the values of B for these substances were more in keep-

ing with those for CeH,-, and C^Hi,,.

Since /. is nearly th-e same for a number of gases, vjs

is also nearly the same. Thus the molecular volume is con-

nected, not very distantly, with the sum of the square roots

of the weights of the atoms which make up the molecule.

Each of these physical properties which are so nearly
related is partly additive, partly constitutive. For example,
the molecular volume of an organic molecule depends in part
on the sum of the volumes of the constituent atoms, and in

part on the mode of constitution. This suggests that there
is some fundamental and purely additive property of the
atom itself, on which various semi-additive properties are
based. For this reason it appears to be of great interest

that the stopping power of the atom has shown itself to be
simply additive, so far as experiment has tried it; and at

the vsame time to be closely connected with the atomic volume,
the atomic refraction, and the rest. The additive nature of

the constant may be seen from the following table, in which
the observed stojDping powers of a number of gases are set

alongside those calculated from assumed values for H, C, O,
and CI.

)le-Assume H,
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additive nature. Its existence is a connecting link between
the atomic weight on the one hand and the atomic volume,
refractive power, etc., on the other. The preliminary paper
on this subject contained a table of stopping powers as found
up to that time. I have made several new measurements of

these constants, which are, I believe, an improvement on the

old. This is particularly the case with the metals Au, Pt,

Sn, Ag, Cu, and Al, since the specimens used were obtained

as pure from Messrs. Johnson, Matthey, & Co. I find that

if the stopping powers of S, CI, and I are calculated from
those of molecules containing them, on the assumption that

the additive law holds, then these fit in very well with the

metals. So also does Br fit in fairly well ; it is quite possible

that the dwergence is due to experimental error, since the only

measurement on a molecule containing Br was made at a very

early stage of this enquiry. The divergence from the exact-

ness of the square-root law, which I have previously pointed

out, seems to occur only in the atoms whose weights are

below 30 ; these have an abnormally low value, as may be

seen from the table below (in which s for the air atom = l).

It is curious that a similar effect should occur in the case of

the atomic heats :
—
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distributed between the molecules which the a particle

traverses. There does not appear to be any evidence, as yet,

that the chance of an ion being formed from a molecule is

dependent on whether the molecule has already lost one or

more ions; rather the contrary. If this is the case, occa-

sional molecules must lose several ions. Nor is it yet clear

in what mode ionisation occurs. Does the a particle simply
cause the removal from the molecule of one or more electrons ?

May there not possibly be a more complete disruption of the

molecule, or even the atom ? There is one curious parallelism

in numbers which may have a bearing on this question. Ram-
say and Soddy (Proc. Roy. Soc, 72, p. 204, 1903) found
that 50 mmg. of radium bromide in solution evolved gases

at the rate of '5 cc. per day— /./., 2 x 10'" molecules per day.

Now, Rutherford has shown that one gram of radium bro-

mide, without its radio-active descendants, produces 3'6 x
10'" a particles per second. Each a particle makes 86,000
pairs of ions. Hence the number of ions made in one day
by 50 mmg. is

3-0 X 10"° X -05 X 60 X 60 x 24 x 172,000 = 27 x 10^-'.

This number is an inferior limit. A superior limit is

found by considering all the radio-active products of radium
to be present in full, in which case the number will be be-

tween five and six times greater. The close agreement of

these numbers certainly fits in with the hypothesis that an
actual disruption of the w^ater molecule takes place in con-

sequence of the passage of the a particle through it.

I owe my thanks to my assistant, Mr. A. L. Rogers, for

the great care and skill with which he has made the apparatus
used in this work, and drawn the plate illustrating this paper.

Note : October 22.—The greater part of § 3 of this paper
ha been written since the remainder was read.

DESCRIPTION or PLATE YII.

Insulators shown by dotted surfaces.

QQ, upper plate of ionisation chamber.
P, one of three glass pillars supporting gg.

gg, upper gauze, forming lower plate of iouiisation chamber,
connected to battery.

g'g', lower gauze, supported by three metal pillars, one of
which is shown, earthed through pillars and metal of case.

SS, semaphore of thin sheet metal, worked from without by
turning the long rod on which it is mounted.

TT, set of vertical tubes.

RR. radium plate.

DEFG, outline of electric oven.
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On Certain New Mineral Species associated with
Carnotite in the Radio-active Ore Body

near olary.

By D. Mawson, B.E., B.Sc.

[Read September 4, 1906.]

Introduction.

The occurrence of carnotite, a vanadate of uranium and
potassium, was reported by Mr. Chapman, the Government
Analyst, as a filmy coating in the crevices of a sample of ore

sent to him for analysis. As the yellow powder was scarce

his determination rested on qualitative investigation only, but
was substantiated by physical tests made by Professor Bragg,
who demonstrated its high radio-activity. This information
was made public in the daily press of May 3 last.

The same day Mr. H. Y. L. Brown, the Government
Geologist, visited the locality of the find, Radium Hill,* situ-

ated 24 miles in a direct line east-south-east of Olary, and IJ
miles south-south-west of Teesdale's Dam. In the Adelaide
press of May 5 appeared a short report made by him on re-

turn to the city.

Mr. H. G. Stokes, after a visit to the field, made com-
ments through the press of May 9, doubting the correctness

of the mineral determinations.
Extracts from the final official report appeared in the

Advertiser of May 16, in which announcements were made by
the Government Geologist and Government Analyst,
and by Mr. G. A. Goyder, Public Analyst. In this

report the Government Geologist, suspecting that
the carnotite originated as a decomposition pro-
duct, states:

—
'Tt appears most probable that it

has been derived from the solution and redeposition of other
uranium compounds below, and that, therefore, such ores, in
addition, will be found by exploitation in depth." Both
analysts reported the yellow compound to be probably carno-
tite. Magnetite and magnetic titanic iron were reported;
also gummite.

Only within the last month have representative samples
been obtained at the University. Extreme variation in
physical characters, exhibited by "different nortions of the black
mineral, at once attracted attention. It was evident that
instead of a single black constituent previously described as

* As this fipot has so far remained unnamed, "T?ndinm FTill'

seems appropriate.
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ilmenitc or magnetic iron, five distinct varieties could be iso-

lated. The high economic value of many such heavy black
minerals attached additional interest to further investigation.

However, though iron and titanium could readily be de-

tected by simple means, yet this was far from satisfying, as

the variety of types could not be reconciled with known species.

Added to this, the nature of the occurrence and the ore itself

were suggestive of the presence of minerals of a rare type.

At this stage it was highly desirable that careful chemi-
cal analyses be made. The laborious work, rendered specially

difficult by the presence of an excessively high percentage of

titania, was undertaken by Professor Rennie and Dr. Cooke,
with results as stated in the succeeding paper.

MiNERALOGICAL NoTES.

The locality of the find was visited a fortnight ago, and
the following observations made: —

On the original claim,^ pegged out by Mr. A. J. Smith,
there are several parallel veins, averaging a full two feet in

width, and continuing in a direction N. 30° E. for a distance

of several hundred yards. Altogether the ore has been traced
for at least a quarter of a mile. The veins are nearly verti-

cal, slightly underlying to the east, and run in the direction

of the country ; the latter is possibly Pre-Cambrian in age,

and where best exposed is a metamorphic sandstone, in which
mica flakes have been largely developed. In proximity to the
lode, on either side, the mineralizing waters forming the vein-

filling have metamorphosed the country, developing a selvage
of solid black mica.

Basic dyke-like intrusions, many yards in width, have
cut perpendicularly across the lode country in two plaqes. re-

spectively north and south of Smith's claim. These may have
been introduced subsequently to the lode formation, though
possibly contemporaneous and genetically connected with the
ore bodies.

The outcrops of the lodes stand a few inches above the
level ground, and are typically composed of heavy black mine-
rals of somewhat varying types, and notable amounts of coarse

black mica and highly-coloured vanadiferous decomposition
products. In the case of the main lode a considerable bulk
of quartz, usually tinted pinkish, occupies the central vein-

filling. In it are occasional bunches of mica and sporadic
masses of the heavy black minerals. The shoading of these

latter minerals on the surface renders prospecting easy.

* The 2;round was originally taken np, expecting that the
black mineral so abundant would prove to be wolfram or tin oxide.
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The veins are all of the jDegmatite class, and no doubt
have their origin in some intrusive mass below. The most
western reef is somewhat different from the others, being
chiefly composed of micaceous haematite and quartz, with occa-

sional copper stains, and no radio-active minerals have so far

been detected in the outcrop. The main reef is about 60
yards further east, and has been opened to a depth of 15

feet. The vein matter is distributed in a roughly symmetrical
arrangement. A massive mineral (1) with an uneven iron-

black fracture and specific gravity, about 6. composes laminat-

ed zones some four inches wide next the walls. On analysis

this proved to be chiefly composed of iron and titanium,

though, as evidenced in the thin slice prepared for microsco-

pic examinations, it is not homogeneous. The central portion

of the reef is occupied by a more compact body of a brighter

black mineral (2), with slightly less specific gravity; also ac-

companied by quartz and a varying Cjuantit}^ of black mica.

Occasionally streaks, scattered grains, and cuboid crystals of

a rarer black mineral (3), with specific gravity in the vicinity

of 4, are observable, which, on account of its very brilliant

lustre and glassy fracture, is readilv distinguishable. These
latter two minerals have been shown by Professor Rennie
and Dr. Cooke to contain over 50 per cent, of titania, a large

quantity of iron, and a notable amount of rare earths,

uranium, vanadium, and chromium.

So far as can be judged at present, the brilliancy of lustre

indicates increased percentage of titania chiefly, and to some
extent rare earths. Several degrees of brilliance are shown
by primary heavy black minerals of the general type of (2),

and it is inferred that analysis will reveal a considerable diver-

sity in chemical composition. The mineral (1) is likely to be
to some extent an alteration of (2), the heterogfeneity exhibited

by it aiding in this conclusion. Type (3) is best developed

in the main vein, at the contact with the siliceous central

filling, and has all the appearance of having formed at a period

after the reception of the main bulk of the ore body. In such

situations it is also frequently met with crystallized, embedded
in the quartz, or presenting idiomorphic faces in its direc-

tion. The quartzose gangue in the central portions of this

lode contrasts noticeably with the titanium-rich iron minerals
and micas forming the general filling, and indicates, at

least an alteration in character of the contributing circu-

lation. The inception of the new chemical and physical

conditions accompanying this change in circulation has been
to partially alter the mineral (2) near the contact, leaving
two additional minerals in its place, one resembling micaceous
iron (4), the other a dull brownish-black ferriferous mineral
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(5) : from the extracted matter, the bright black mineral (3)

appears to have had its origin.

Another reef 10 yards to the east is characterized by con-

sisting chiefly of the heavy black minerals and abundant mica.

It has been opened to a depth of 18 feet.

Still further east is another reef, chiefly composed of the

heavy black minerals and quartz.

The portions of the lodes exposed by development show
ample stains of the lemon -yellow powdery substance deter-

mined by the Government Analyst to be rarnotife. It is

found coating the black minerals and insinuated into micro-

scopic cracks. Undoubtedly this substance is of secondary

origin, the field occurrence indicating a derivation by decom-
position of some primary constituent of the ore body ; no
doubt the black minerals referred to above.

In one part of the main lode a secondary micaceous mine-

ral of a bright green colour is rather abundant, and, as it

re-acts strongly for vanadium, is no doubt roscoelife.

Just as recorded in the cases of the Colorado and Utah
occurrences, a large variety of yellowish and greenish mine-

rals in various shades, both amorphous and crystalline, are

also met with in this material. Their very sparse develop-

ment has, so far, not allowed of sufficient quantities being
collected for analytical purposes.

The bris^ht black mineral (3) is an entirely new type,

though details are not vet available for complete description.

We propose to name it davidite, after Professor T. W. E.

David, of Sydney University, whose personal ability, wise

counsel, and enthusiasm have done so much to further the

interests of the science and economic application of geology
in Australasia.

Conclusions.

Carnotite is known from one other locality only, namely,
as scattered occurrences in a Mesozoic sandstone for-

mation, distributed through an arid district com-
prising western Colorado and south-ea-stern Utah,
in the United States of America. Roscoelite has
been reported from three other localities only—Placerville, in

Colorado, and neighbouring locality, and Placei'\'ille. in Cali-

fornia, both in the United States of America,* and at

the Boulder Mine, eastern Coolgardie, Western Australia.

f

* "On Carnotite and Associated Vanadiferoii>; ]Minerals in
Western Colorado," bv W. F. Hillebrand and F. L. Ransome. p.
9. Bidl. No. 262, U.S.G.S.

"Vanadium and Uranium in South-Eastern Ftali," bv J. M.
Boutwell. p. 200, Bull. Xo. 260, F.S.G.S.

+ Se<^ W.A. Geol. Survey Reports.
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The further association of these rare minerals at Radium Hill

is of special interest. The only known occurrences of carno-

tite are with roscoelite and other vanadium minerals. The
existence of mineral vanadates of uranium, such as carno-

tite, on theoretical grounds, should not be unexpected, as these

elements have a powerful mutual precipitating action.

In the case of the American deposits, deposition has taken
place in fissures, and as a replacement in a Mesozoic sandstone
formation, evidently from percolating waters. The ore bodies

are wholly of aqueous or secondary origin. The South Aus-
tralian occurrence is the result of weathering of certain rare

and new minerals in pegmatite veins traversing Pre-Cam-
brian strata. This latter occurrence is specially interesting,

for the fact that the primary source of the uranium and
vanadium can be ascertained.

A further and most notable fact is that the
element vanadium was first discovered by Seffstrom in

the titanic iron ore deposit of Taberg, south-west of Lake Wet-
ter, in Sweden. The Taberg ore is characterized by the pre-

sence of 0*12 per cent, to 0'40 per cent, oi vanadic acid. The
ore stock has also in its field relations much in common with
the Radium Hill lodes. ''^

No trace of gummite, as recorded in the official report, was
noted in any of the lode®, and its occurrence is extremely
doubtful.

Pegmatite lodes, of the character of those at Radium
Hill, often carry tin and wolfram, though so far these sub-

stances have not been reported from the locality, and the

absence of even traces of them in the analyses suggests that,

likely, the ore body is a pegmatite of a basic rock, and that, in

all probability, such minerals will be found entirely absent.

It may be mentioned that this type of ore deposit does

not usually develop pitchblende, but uraniferous titanates,

niobates, and tantatates, and thorium minerals may be ex-

pected.

Monazite is found in the same district, in the lode at the

King's Bluff gold-mine, 28 miles north-west, which fact should

stimulate local interest in quest of thorium m.inerals, and re-

inforce the possibilities of the thorium content of the Radium
Hill ore.

This body of radio-active ore is, in the matter of Quan-

tity, much the most important yet discovered in Australasia.

Its low grade, however, introduces serious difficulties to com-

mercial enterprise in this direction. The high value of vana-

dium for hardening steel, and the fact that the titanium.

* Spe "The Nature of Ore Deposits," hv T>v. Py. Beok, trans,

by W. H. AVeed, p. 21, vol. i.
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chromium, and uranium contents are utilized for the same
purpose should induce a demand for the heavy black mine-
rals for the manufacture of special steels.

Mineralogical Laboratory,

University of Adelaide.

PRELIMINARY ANALYTICAL NOTES ON THE MINERALS
DESCRIBED IN THE PRECEDING PAPER.

By E. II. Rennie, M.A., D.Sc, and W. T. Cooke, D.Sc.

[Read September 4, 1906.]

At Mr. Mawson's suggestion, we have examined two of

the minerals referred to by him in the previous pajoer. As
regards the carnotite, we are so far able to confirm Mr. Chap-
man's results as to the presence in it of potassium, uranium,
and vanadium, and we hope later to furnish quantitative de-

tails. As regards the dark-coloured mineral (No. 2 in pre-

vious paper), of which the carnotite appears to be a decompo-
sition product, we have examined it qualitatively up to a cer-

tain point; but the difficulties of analysis are considerable,

owing to the complex nature of the mineral. We have, how-
ever, ascertained that, in addition to titanic and ferric oxides,

which are the chief constituents, there are present uranium,
vanadium, cerium, and almost certainly thorium and other

rare earths, traces of lime, and, we believe, also chromium and
traces of manganese. The quantities of vanadium and chro-

mium, however, if present, are very small, and in presence of

uranium difficult to detect with certainty. As a result of

this, and by reason of other matters which have occupied our
time, we send these imperfect preliminary notes in the hope
of being able at a future date to offer to the Society a more
complete analysis.
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A NOTE ON THE LOCALITIES ATTRIBUTED TO AUSTRA-

LIAN LEPIDOPTERA BY MR. OSWALD LOWER.: F. E.S.

By A. Jefferis Turner, M.D., F.E.S.

[Read October 2, 1906.]

It is hardly necessary for an entomologist to insist on

the vital importance of strict accuracy in the record of locali-

ties. A definite locality is often of great assistance to the

systematist in determining a species. Further, when the

description of an obscure species is insufficient for its deter-

mination, and the type has been lost or destroyed, it may
be possible by the examination of specimens, corresponding

to the description and taken in the exact locality of the

type (such specimens have been styled fopotype$ by Lord
Walsingham), to determine the species with sufficient exact-

ness. These are incidental advantages. The main points

are:— (1) That the natural history of a species must be con-

sidered imperfectly knov^^n until its range has been ascer-

tained (if possible both geologically as well as geographically,

though entomologists have to be content with the latter)

;

and (2) that the study of geographical distribution is recog-

nized as an important branch of science. If accuracy in re-

cording localities is of importance, it is equally a scientific

dut}^ to correct mistaken localities, or even to indicate what
localities are doubtful, since doubtful localities as a basis

for scientific generalizations are far worse than no localities

at all. When such errors have been perpetrated on a con-

siderable scale, the obligation becomes imperative.

In the present state of Australian entomology it is very

difficult to detect errors in locality. So many new species

are constantly being discovered, that an author may for years

continue to assign to them incorrect localities, without sus-

picion being aroused. Even when suspicion is aroused, any-

thing like positive proof is in the nature of the case difficult.

But in the present instance T am able to adduce evidence

which, I consider, amounts to demonstration.

In 1903 I liad an opportunity of examining some of

Mr. I^ower's types of Vyralida'. On inspection T had no
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doubt that in eleven instances (of which I j^ive a list bdovv),

these types were obtained from Mr. F. P. Dodd, and that in

every instance the locality label attached to the specimen,

which was the same as the published locality, did not cor-

respond to the locality from which the specimen was obtain-

ed.''^ My reasons for coming to this conclusion were: —

(1) These specimens were mostly obscure species of

Phyrifincr not likely to be obtained from the ordi-

nary collector, but all of them had been sent to

me by Mr. Dodd, and most of them were, so far as

T knew, not obtainable from any other source.

Mr. Lower had obtained to my knowledge many
moths from Mr. Dodd.

(2) The specimens were mostly bred specimens in perfect

condition. No other collector in Australia has

done much work in breeding Phi/rifimr.

(3) The condition of the specimens, their method of

pinning and setting, and in some instances the

peculiar kind of pin employed, exactly corres-

ponded to Mr. Dodd's specimens.

Though this evidence was sufficiently cogent for my own
mind, I thought it advisable to submit the specimens to Mr.
Dodd, who recognized them as having been obtained from
himself. Mr. Dodd usually attaches locality labels to his

specimens, giving the locality, date, and collector's name. On
being questioned by me as to this point, he replied that many
of the specimens received by Mr. Lower from him (shortly

before the publication of the descriptions) were so labelled.

Some he had not labelled, but Mr. Lower, in taking them,
undertook to affix the labels himself.

The first specimen in the followdug list was sent to me
as the type of Averastr/a xiphimela. Low., but, as I have
already mentioned (P.R.S.Q., 1903. p. 119), I was unable to

consider it the real type, as it did not correspond exactly to

the description, and did not belong to the same genus as that
in which Sir George Hampson, who had examined all these

types, had placed the original. It seems to me more likely

that Mr. Lower substituted another insect, which he believed
to be the same species, than that Sir George TTampson should
have made a mistake in the genus :

—

*I have already referred to this (hsc-overv fP.'R.S.Q.. 190:^. pp. 110,
126, 132).
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This list might, by a reasonable use of conjecture, be con-

siderably enlarged.

It is, of course, impossible to 'prove that the published
locality in each or any instance in this list is erroneous. There
is no inherent improbability that a Townsville insect may
be taken in Mackay. Though it m.ay be improbable that any
given Townsville insect may be taken in Broken Hill, it can-

not be claimed to be an impossibility. A few widely ranging
species may be found in both localities. But these species

would probably be known from many intermediate localities.

The improbability in any case in the preceding list m^-v not
of itself be sufficient to sustain a charge of inaccuracy, but
the cumulative weight of a series of such improbabilities may
be sufficient. The evidential value of this list must be taken
to be supported by that of the preceding list. In both in-

stances the locality ("Townsville") is not recorded by Mr.
Lower. Some of the insects in this second list I know to have
been received by Mr. Lower from Townsville before the pub-
lication of his descriptions. All of them have been received

from Townsville by myself.

The following is an additional list :
—

Name.

(Enone xenopis ..

Crypfophaga isoneura

Taxeotis xanthogramma ...

Darantasia perichroa

Procom e.ti.^ periscia

Heiiocau.'ffa episarca

Pedois anthracias

Lepidoscia melanograinma
Procometis tetraspora

Reference. Published
l ocality.

Tr.R.S.S.A., 1902, p. 2271

„ p. 2361

1903, p. 186!

1902,

1903.

187
200
220
246
71

199

Broken Hill
"

Victoria
"

Broken Hill

;

Melbovirne "

Stawell
"

Melbourne "

' Stawell "

Melbourne "

C

rt

This list, taken by itself, is of less value than the pre-

ceding. It can only be regarded as corroborative. Some
of the published localities may be correct. But I believe

these species were received by Mr. Lower from Birchip before

description, and the omission of this locality has the same sig-

nificance as the omission of the "Townsville" locality in the

preceding lists.
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Namk.

SytUoiiuH rvc.m-

nothe/niia

Rkfekknce,

P.L.S.N.S.W.
1900, p. 29

Published Locality. True Locauty

[irapataiia, iSouth

Australia
'*

North-we.steni
Australia

This is a synonym of (S'. ranthnsoma, Turn. (Tr. R.S.

S.A., 1898, p. 93) a species which is locally abundant in

North-western Australia, from which it has been received from
several collectors. I received my type from Mr. Georsfe Mas-
ters, the Curator of the Macleay Museum, and if I am not

mistaken Mr. Lower received an example from the samie

source before he published his description.

I think the evidence I have given is sufficient fco show
that Mr. Lower's localties are not always accurate, and that

the scientific worker will be acting with commendable caution

if he refuse to base any conclusions on such data except in so

far as they have been corroborated bv other observers.
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Radium at Moonta mines, south Australia.

Bv S. Radcliff (communicated by Prof. W. II. Bragg,
M.A.).

[Read September 4, 1906.]

The ore deposits of Wallaroo and Moonta tnines present
many features of interest. Occurring as they do in rocks
of extreme antiquity, and containing a very wide range of

mineral species, as well as traces of many of the rare ele-

ments, it seemed just possible that one of the radioactive ele-

ments might be present in them.
The present investigation was comm.enced in June, 1905,

to see if this were the case, and as the results so far obtained
are of considerable interest, it seemed desirable to give some
preliminary account of them.

In testing for radioactivity, I used a gold leaf electro-

scope sufficiently sensitive to detect anything possessing an
activity approaching one-hundredth of that of uranium oxide

After a good deal of preliminary work, giving negative

results, faint signs of activity were detected in one of the

smelting work's bye-products, and this activity was subse-

quently traced back to some "concentrates" from Moonta.
The fact that the bulk of the ore from Moonta mines passes

through the crushing and concentrating plant before being
forwarded to the smelting works rendered the identification

of the active mineral a matter of some difficulty. Experi-
ments on the concentrates indicated that the active mineral
was probably of rather low specific gravity, and of such a

character that it powdered readily when crushed. On put-

ting the concentrates through a series of sieves of different

degrees of fineness, the activity was found to concentrate to

some extent in the finest product. Elutriation tests gave
some indications as to the specific gravity. Further search

resulted in a few specimens of activity, about one-twelfth of

that of XJaOf,, being found in a heap of rough ore from
Moonta, and following up the clue afforded by their general

physical character a small deposit of active ore was ulti-

mately located in the upper workings of a shaft at Moonta
Mines, known as Treuer's Shaft. Shortly afterwards a sec-

ond deposit was found in the workings connected with Tay-

lor's Shaft, also at Moonta Mines.

The specimens from these two deposits are about equally

active, but differ considerably in appearance and composition
;
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tli8 deposits, however, have this feature in common, that they
both occur in the vicinity of cross-courses. The active mate-
rial is apparently of secondary origin. So far, only a few
pounds of ore showing any marked activity have been found.

The Treuer's Shaft ore is of moderately high specific

gravity, is nearly black in colour, and as a general rule con-
siderably decomposed. The copper contents are high, as

will be seen from the analyses given subsequently, and most
specimens are characterized by the presence of small crystals

of smoky quartz.

The active ore from Taylor's Shaft resembles brown coal

as much as anything else, it breaks readily with a lustrous

€onchoidal fracture ; some specimens are of very low specific

gravity (I'SS), and are remarkable for the large amount of

carbon they contain.

Some considerable progress was made in the direction

of isolating the active material before any detailed chemical
analyses were made, and this preliminary work, done on a
few grammes of ore, is of interest in that it determined the
method for extracting and concentrating the activity from
larger quantities of material.

On decomposing the finely-ground roasted ore with aqua
regia, the insoluble residue was found to be nearly inactive.

The metals of the copper group were precipitated with
sulphuretted hydrogen. With regard to this precipitate, on
the only occasion when a measurement was made it showed
distinct activity when first separated, but this diminished
rapidly, and in twenty-four hours had practically disappeared.

The bulk of the activity appeared to concentrate in the

hydrate precipitate, thrown down on the addition of ammo-
nia to the filtrate from the copper group, after the sulphur-

etted hydrogen had been expelled and the iron in the solu-

tion oxidized. The filtrate from this on being evaporated
down yielded a residue, which showed very little activity.

One lot of hydrate precipitate dissolved in nitric acid yielded

a small amount of precipitate of high activity on the addition

of ammonium oxalate, but this result requires confirmation.

Further work having shown that the active constituent

was not readily soluble in sulphuric acid, ten grammes of

ore were treated as follows :
—

The ore was decomposed as before with aqua regia, the

insoluble residue filtered off, and the solution evaporated to

a small bulk ; a few c.c. of sulphuric acid were added, and the

evaporation continued on an air-bath until white fumes were
freely evolved.

The mass after cooling was taken up with water and
heated for some time ; a small amount of white precipitate
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remained insoluble. This was washed repeatedly by decan-
tation, dried, and weighed. Its weight was '007 gramme. I

determined its activity to be a little over twenty times that
of uranium nitrate, but the measurement was necessarily only
approximate. The sample was forwarded to Professor Bragg
in March last, and he made its activity to be about nine
times that of UgOs, so the tw^o measurements agreed fairly

w^ell. The activity of this sample gradually increased to 12.

I would like to take this opportunity of expressing my
thanks to Professor Bragg for the interest he has taken in

this research throughout, and for the time and trouble he
has expended in making measurements on active products.

On receipt of Professor Bragg's confirmation of the result

that a radio-active element of higher activity than either

thorium or uranium was present, more attention was given

to the chemical composition of the ore. Mr. G. J. Rogers,

A.R.C.S., the work's chemist, found uranium in both Treuer's

and Taylor's Shafts material to the extent of several per
cent., his highest result being 4'74 per cent. U..0-. I under-
stand that Dr. Cooke has also detected uranium in a sample
of ore in his possession. Mr. Rogers also found that the

Treuer's ore contained a little carbon, and made an approxi-

mate quantitive determination of its amount in a typical

specimen from Taylor's Shaft. Subjoined are his results

on material from both shafts :
—

TREUER S
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slightly modified. The powdered ore, after being roasted at
a dull red heat for some time, was treated with hot dilute
sulphuric acid to remove the bulk of the copper and some
of the iron. This sulphuric acid solution was tiltered oft' from
the insoluble residue, and most of the copj^er electrolyzed out
of it, using a platinum anode. As the copper contents of

the solution decreased, a small amount of precipitate separat-
ed out. At the conclusion of the operation this was washed
by decantation, and heated with dilute nitric acid to remove
some metallic copper which had fallen from the cathode.
After being again washed, this was dried, ignited at a low
temperature, and tested. Its activity was about 5. Mean-
time the residue insoluble in sulphuric acid was treated with
nitric acid, and the portion remaining insoluble after this

treatment was filtered oft', washed, and tested. Its activity

was very low, much less than that of the original ore. The
solution was evaporated down, and as evaporation proceeded
a light-coloured rather bulky precipitate separated out. This
was filtered off from the solution before the concentration was
sufficiently great for crystallization to take j^lace on the solu-

tion being allowed to cool. The evaporation of the solution

was then continued to dryness on an air-bath. The mass was
re-dissolved in water and allowed to stand for some time; a

small amount of jDrecipitate settled down from this. The
solution was finally evaporated down again, a few c.c. of sul-

phuric acid added, and the heating continued until fumes
were freely given off. This treatment yielded a third lot of

precipitate, but its activity was low, and the amount obtained

negligible. Practically all the activity comes out with the

first crop from the nitric acid solution. About '6 gramme of

sulphate was obtained in this w^ay from the kilogramme of

ore, its activity being about 9. This sulphate is practically

insoluble in hot or cold hydrochloric acid, and only very

slowly soluble in nitric acid or aqua regia. It goes readily

into solution, however, in warm nitric acid on the addition

of a little chlorate of potash. The crude sulphate was
therefore dissolved in this way, and freed from a little silica

that had gone into solution on treating the ore with nitric

acid; the sulphate was then re-precipitated.

The washed sulphate was digested for some hours with

warm ammonium acetate solution, and the greater part of it

dissolved readily. The insoluble portion was thoroughly wash-

ed, dried, and tested. Its activity was determined to be about

200 ;
"02 gramme of this was forwarded to Professor Bragg for

examination, and his measurements of tlie rate of decay of

the induced activity from this indicated that the major part

of the activity was due to radium. This purified sulphate

is of low specific gravity, and is bluish -white in colour when
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dry. Oil heating over a spirit-lamp the colour changes
abruptly to pink, the change taking place below a red heat.

The composition of this sulphate is a matter of great interest,

as it obviously does not contain a great deal of barium. The
amount available for experiment, so far, has been too small
to admit of much detailed work being done on it, but a few
experiments of a qualitative character have tjeen made.
Neither the weight nor the activity of this sulphate is much
altered on treating it with a hot concentrated solution of

caustic soda, but the washed product from this treatment is

soluble in hydrochloric acid, giving a bright yellow solution.

Part of this colour is due to iron, as a small amount of this

is precipitated on the addition of ammonia. The addition
of ammonium oxalate to the acid solution also results in a

small amount of precipitate coming down after long standing.

However, until enough of this sulphate has been collected to

allow of quantitive work being done, it is impossible to say

definitely how the activity will distribute itself, though I

have good reason to believe that a product considerably more
active than I have isolated so far can be got without much
difficulty.

In reviewing the results of this preliminary work two
points call for special comment. The first of these is the

invariable occurrence of carbon in the active ores. So far,

every specimen showing any marked activity has been found
to contain it, usually to the extent of several per cent.

Enough work has not yet been done to settle the question

definitely as to whether the carbon is present in the active

ores only, or whether it is also distributed through the in-

active material in the neighbourhood of the active deposit.

The distribution of the activity in the ore is very sharply

defined in some cases. A small hand specimen may show
very marked activity on one side, and be almost inactive on
the other. The carbon contents do not appear to bear any
quantitive relation to the activity. Some of the most active

specimens contain very little carbon, and, on the other hand,
some of the carbonaceous ore from Taylor's Shaft is only

slightly active. Mr. Rogers has suggested, in view of these

results, that, if it has not been done already, it might be well

to try the Mansfield copper deposits for activity, as these also

contain carbon.

Burton's observation, that the petroleum from a deep
well in Ontario not only contained a large amount of radium
emanation, but left a solid deposit on evaporation, which
possessed permanent activity, is also of interest in this con-

nection.

The second feature to which attention may be drawn
in the case of the Moonta ores is the facilitv with which the
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radium may be extracted from them, and the extent to which
the activity can be concentrated without having to resort to

fractional crystallization. The best specimens of ore possess

an activity about one-twelfth of that of UgOg. The first

active product which I obtain from them has an activity of

about 10, or one hundred and twenty times that of the origi-

nal ore. My second product has an activity of 200, over
two thousand times that of the original ore. Pitchblende
residues, j^ossessing an activity of four or five, after a great
deal of expensive chemical work, yield a radium barium
chloride of activity 60, or only fifteen times that of the resi-

dues, and fractional methods have then to be employed for

further concentration.

In considering this question of concentration of activity,

the extremely small amount of radium present in the ore

—

roughly, one part in twenty million—must be taken into ac-

count. This amount is so minute that it is improbable that
it would be precipitated at all, even from solutions contain-

ing sulphuric acid, in the absence of other insoluble sulphates.

In working up the kilogramme of ore the volume of the solu-

tion from which the active sulphate was finally separated
out was not less than tv/o litres, or forty million parts of so-

lution to one of radium.
The fact that the insoluble sulphate, which carries the

radium down with it, consists principally of lead and not
of barium sulphate, accounts for the readiness with which
the activity can be further concentrated, as the removal of

the lead sulphate, by means of ammonium acetate, appears

to leave practically the whole of the activity in the small in-

soluble residue.

In the event of active ores being found in quantity at

Moonta, this readiness with which the radium can be ex-

tracted from them would, of course, be of economic import-

ance, as it is questionable if the usual methods of separation

could be applied with any prospect of profit to such low-grade

material.

In conclusion, I desire to express my indebtedness to the

General Manager of the Company, Mr. H. Lipson Hancock,
for his readiness to facilitate the research in every possible

way, and to the Manager of the Smelting Works, Mr. G. C.

McMurtry, for suggestions as to the practical treatment of

the ore, and also for checking a number of measurements on

active products.



205

NOTES ON SOUTH AUSTRALIAN MARINE MOLLUSCA,
WITH DESCRIPTIONS OF NEW SPECI ES.- PART IV.

By Jos. C. Veuco, M.D., Loud., F.R.C.S., Eng.

[Read October 2, 1906.]

Plates VIII. to X.

Family PATELLID^, Carpenter.

Genus Patella, Linne.

Helcioniscus tramoserica, Martyn.

Patella tramoserica, Martyn, Univ. Conck., t. 16; Reeve,
Conch. Icon., Mon. Patella, 1854, pi. xiii. f. 27; Adcock, Hand-
list ot Aquatic Moll., S. Aust., 1893, No. 392; Pritchard and
Gatliff, Proc. Roy. Soc, Vict., 1903, xv. (n. s.), p. 191; Rdcion-
iscus tmiiiusericus, Martyn, Pilsbry., Tryon's Man. Conch., 1891,

xiii., p. 142, pi. Ixx., hgs. 49, 50, 51, 52; Tate and May, Proc.

Linn. Soc, N.S.W., 1901, p., 411.

Fatella diemenensis, Philippi, Zeit. f. Maiak, 1848, p. 162:

type locality, Hobart; Pilsbry., Tryon's Man. Couch., xiii., p. 155.

ratelia oariegata Reeve, Conch. Icon., 1854, Mon. Patella,

pi. It), 1. 36, a, h, and c.

Fatella antipodutn, E. A. Smith, Voy. Erebus and Terror,

Moll., p. 4, t. 1, f. 25, 1874, teste Pilsbry., op. cit., p. 142.

Pritchard and Gatlijffi, loc. cit., give Rclcioniscus melanosto-

mus, Pilsbry., Tryon's Man. Conch., xiii., 1891, p. 151, pi. xxxii.,

iigs. 67 and 69 as a synonym.

This is a very variable shell. The large yellowish or rose-

tinged shell figured by Reeve is comparatively rare in South

Australia. Some are wholly salmon-coloured without any rays,

others have dark chestnut rays. There is a horn-coloured

variety with yellow-brown rays, and fine black lines, mostly

in pairs in some of the interspaces. The black Lines may be

quite wide, and be in all the interspaces, and they may be

interrupted or reticulate. The variety variegata of Reeve
is more common ; of a yellowish tint, rather translucent, with

more or less interrupted dark purplish rays and very irides-

cent interior. These merge into a larger, more hemispherical

form of stouter build, recalling Philippi's description of F.

diemenensis, which seems to be our usual variety, and these

into one with very broad, dark, liver-coloured rays separated

by narrow bands of white.

Helcioniscus illibrata, spec. nov. PI. x., figs. 6 to 14.

Shell minute, rather solid, conical ; apex blunt, scarcely

anterior : posterior slope scarcely convex, anterior scarcely

concave ; no radial sculpture : some irregular growth lines.
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Base not flat, sides concave : so that the shell rests on its

ends : subcircular : margin simple. Apex pinkish, ground
colour faint brownish pink. From just below the pink aj^ex

radiate four broad opaque white bands, which increase to

eight.

Dim.—Height, 2o mm. : major diam., 2'7 mm. : minor
diam., 2*25 mm.

Hah.—Spencer Guif, dredged alive, depth unknown, 7

individuals.

The radula contains about 36 consecutive segments, each

consisting of two marginals, two outer laterals, and one inner

lateral. 2(2'rO'l'2)2. The marginals are thin and colour-

less, with a long stem (fig. 8), the extremity expanded later-

ally in a central direction (fig. 11), and reflected (fig. 10)

;

the outer one the larger and including the inner (fig. 11).

The outer laterals are short, stout, very closely approximated,
booked at the end, and brown (figs. 8, 11, 14). The inner
laterals are less approximate, much longer (figs. 8, 11, 13),

articulate at their base with the outer laterals (figs. 9, 12),

but are separable from them.

Ohs.—I have called it a Helcioniscus. The dentition

does not correspond with that of any of the Patellidtie^, which
seem all to have three marginals, whereas this appears to have
only two. But for this its dentition is that of Helcioniscus,
3(2'] •0*1*2)3. and Patellina; but its branchial cordon is in-

complete, and this would place it in Helcioniscus.

The figures are not all drawn from the same radula, but
from three radulse obtained from three individuals of appar-

ently the same species.

Patella ustulata, Reeve.

Fatr.lld ustulaid, Rve., Couch. Icon., 1855, vol. viii., pi. xxxi.,

f. 88, a, h; Ten. -Woods, P.R.S., Tasiii., 1877 for 1876, p. 49; also

1878 for 1877, p. 45; Tate and May, Proc. Linn. Soo., N.S.W.,
1901, vol. 26, pt. 3, p. 411; Pritchard and Gatliff, Proc. Roy. See,
Vict., 1903, vol. XV. (n. s.), p. 193: P. (scufrJlastraJ vsUilafciy

Rve., Pilsbrv., in Tryon's Man. Condi., vol. xiii., p. 101, pi. xxii.,

figs. 11, 12."

Pniella tasmnnica, Ten. -Woods, Proc. Royal Soc., Tasm., 1876

for 1875, p. 157; also 1877 for 1876, p. 49: 1878 for 1877, p. 45;

Tate and Mav, op. cit.. p. 411; Pritchard :ind Gatliff, op. nt.,

p. 193.

This species is not found in Adcock's Handlist, and was

only represented by a few poor specimens among our col-

lectors until recognized by me at Port MacDonnell in Janu-

ary of this year, when very many somewhat beach-worn

specimens were found.
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Patella aculeata, Keeve.

I'atella acuU'ata, live., Concli. Icon., 1855, vol. viii., pi.

xxxii., f. 90; Augas, Proc. Zool. 8oc., 18G7, p. 221, No. 224; Ten-
Woods Proc. Roy. Soc, Ta.siii., 1878 lor 1877, p. 45; J3razier,

Pixx). Linn. 8oc., N.S.W., 1883, p. 224; Tate and May,
Proc. Linn. Soc, N.S.W., liiUl, vol. xxvi., pt. S, p. 410; Pritcharcl

and Gatliff, Proc. lioy. Soc, Vict., 1903, xv. (n. s.), pt. 2, p.

193; P. (scutellastra) aculccda, Rve., Pilsbry., Man. Conch., vol.

xiii., p. 100, pi. 25, fig». 20, 21, pi. Ixii., figs. 71 to 75.

P. squamifera, Reeve, Concli. Icon., pi. xxxii., f. 94; Angas,
loc. cit., No. 225; Pritchard and Gatliff, loc. cit, p. 193.

Found in numbers un the rocks at Port MacDonneU. As
Tenison-Woods says of P. ustulata, Reeve, it lives "below

low water" on the rocks on the ocean shore ; it is commonly
covered with nuUipore, is very liable to erosion when old, and
then is almost indistinguishable during life from Acmcea
alticostata, Angas. It may, if uneroded and not hidden, be

almost black over the ribs and interspaces, or in the inter-

spaces only, or in broken concentric rings, or of a wholly

yellowish-brown tint. Internally some are uniformly white,

but for a few brown smears at the apex ; others have the

spatula (which is never very distinct) tinged with deep chest-

nut, or blotched with black, or with a bluish reflex. The in-

terior may be horn-coloured, with an indistinct ring of white or

greenish-blue between it and the spatula, or bluish with smears
of brown. The margin may be light brown or dark brown
or black or purple, with white sulci at the ribs. There
may be bluish radii from summit to border. The ribs may
be very prickly, with erect scales, or only rugose. The
interstitial riblets may vary in the same shell from one to

six, and in different individuals there may be only one or
as many as six in each.

Patella hepatica, Pritchard and Gatliff.

Patella hepatica, Pritchard and Gatliff, Proc. Rov. Soc-., Vict.,
1903, vol. XV. (n. s.), pt. 3, p. 194.

Acmcea striata, Pilsbry., (noii Qiiov and Gaimaixi), Man.
Conch., vol. xiii., p. 47, pi. xxxv., figs. 27, 28, 29.

Taken dead on beach at Port MacDonnell.
Obs.—The last three species resemble one another, and

differ from the F. tramoserira series in being crenulated
along the inner margin. I found all three at Port Mac-
Donnell ; P. aculeata alive on the rocks, P. ustiilata and P.
hepatica on the beach. But I found forms intermediate be-
tween them, so that it became impossible to say whether
they should be placed in one species or the other. In fact, I
had grouped all together as "P. ustulata, and made two varie-
ties—at the one extreme with marked ridges, which were
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prickly, and at the other with only small uniform crowded
ribs. Later, these were found to be on the one hand more
prickly and costate than specimens of P. aculeata, from New
South Wales, and on the other to be identical with F. hepa-
tica, from Victoria. I feel confident that a larsfer series will

unite these three as conspecific, and they will be called F
astulata, Reeve.

Patella chapmani, Ten .-Woods.

Patella cliapmani^ Ten.-Wo-odis, Proc. Rov. Soc., Tasm., l^l^S

for 1875, p. 157; Pilsbrv., in Trvon, Man"! Conch., 1891, vol.

xiii., p. 101; Pritchard and GatHff, Proc. Roy. Soc, Vict., 190.3

vol. XV. (n. s.), p. 193; Tate and May, Proc. Linn. Soc, 1901, vol.

xxvi., p. 410.
AoiKxa alha, Ten.-Woods, Proc. Rov. Soc, Tasm., 1877 for

1876, pp. 155, 156; Pilsbry., 1891, op. clt., p. 54, pi. xlii., figs.

76-78; Tate and May, loc. cit.; Pritchard and Gatliff, loc. cit

Tate and May, loc. cit., identify it with P. steUaeformis,
Rve., Conch. Icon., f. 48. It is rare in S. Aust., but has been
taken at Port MacDonnell (AV. T. Bednall) and at Royston Head,
Yorke Peninsula.

Genus Nacella, Schumacher.

Nacella parva, Angas.

Nacella parva, Angas, Proc Zool. Soc, 1878, pi. liv., f. 12;
'^Hab., Holdfast Bay and Aldinga Bav ; parasitic on seaweed ;"

Adoock, Handlist of Aquatic Moll. 1893, p. 9, No. 393. It has
been found as far east as Aldinga Bay, and as far west
as Fowler's Bay. It appears to be of limited habitat, for Pritchai-d
and Gatliff do not record it m their Victorian catalogue, nor
Tate and May in their Tasmanian Census. I have not seen it

from W . Australia.

Nacella compressa, spec. nov. PI. viii., figs. 11, 12.

Shell narrowly elongate, elliptical : sides straight, par-

allel ; ends round. Apex overhangs one end (which is con-

cave vertically, and slightly narrower than the other), barely

oblique slightly to the left of the midline. Dorsum convex^
rising higher than the nucleus. Sides nearly vertical ; base
flat, margin simple. Concentric growth lines, and micro-
scopic radial scratchings.

Dim.—Length, 5 mm.; breadth, 1*6 mm.; height, 1*25

mm.
Locality.—Investigator Strait, 15 fathoms, 6 dead.
Diagnosis.—Its shape separates it from N . parva, Angas,

which measures 5'6 mm. by 2*8, and is therefore twice as wide
for the same length. It may be only a variant of this species,
cramped by residence on \ery narrow zostera or other growth.

Nacella crebristriata, Verco.

Trans. Roy. Soc, S. Aust., 1904. vol. xxviii., p. 144, pi. xxvi.
figs. 20, 2L

.IP.
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The only habitat given was South Australia, but Tate's

shells almost certainly came from Moonta Bay, a/S they were

in a tube with others which T have described in this paper as

Scufclllna alhoradiatd, sp. nov., and which have been ob-

tained in numbers at Moonta Bay by Mr. Zietz,

Nacella stowae, i^pec. nov. PI. x., figs. 4, 5.

Shell oval, thin, translucent, narrower in front, about half

as wide as long, its height less than half its greatest width.

Apex at the anterior sixth, simple, non-spiral. Numerous
fine diverging axial striae, with crowded minute sublenticular

accremental strige. Apex red ; sixteen equidistant, pink, in-

creasing radial rays, each composed of two to four lines
;

white opaque blotches, irregular in shape behind the apex,

somewhat concentrically arranged ; a central linear one just

behind the apex. Spatula snaped as in Patella; fairly dis-

tinct, margined in front opaque white; behind this pinkish-

brown, which extends backwards in two sh^rt diverg-ing

flames ; between these a white opaque flame extends back from
the apex of the shell. The rest of the spatula is mottled
with wavy, opaque, white blotches.

Dim.—Lengrth, 5*3 mm.; breadth, 3'7 mm.; height, 2*1

mm.
Locality.—Shell sand, beach, Port MacDonnelL and

King's Point, Encounter Bay (Miss Stow).

Familv ACM^ID^.
Genus Acm^a, Eschscholtz.

Acmaea octoradiata, Hutton.

Patella octoradiata, Hiitton, Cat. Marine Moll, of New Zea-
land, 1873, p. 44; Acmcea saccharina, Linne, rar. perplexa, Pils-

bry.. Tryon's Man. Conch., 1891, vol. xiii., p. 50, pi. xxxvi., figs.

69"^ 70, 71; Acmcea perplexa, Pilsbry., Taylor, Nautilus, 1892, vol.

tvi., p. 89; Acmcea saccharina, Linne. Tate and May. Proc. Linn.
Soc, N.S.W., 1901, vol. xxvi., nt. 3, p. 411; Patella perplexa,

Pilshry., Pritchard and Gatliff, Proc. Roy. SoC; Vict., 1903, vol.

XV., pt 2, p. 194; Acmoia octoradiata, Hutton, Hedley, Proc.

Linn. Soc, N.S.W., 1904, pt. 1, p. 188.

This is very rare in South Australia. It has been

found on the beach at Wallaroo Bay and at Port MacDonnell.

Acmaea alticostata, Angas.

Patella cdticostata, Angas, Proc. Zool. Soc., Lond.. 1865, p.

56 pi ii f. 11; tvpe locality, Port Lincoln; Hedley, Proc. Lmii.

Soc, N.S.W., 1904, pt. 1, p. 189.

From Port MacDonnell, along the whole coastline to

Western Australia, and recorded from Tasmania, Victoria,

and New South Wales.
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Ohs—Angas, in Proc. Zool. Soc, 1867, p. 221, made his

name a synonym of Patella costata ( Lottia costata), Sowerby,

Moll., Beechey's Voy., t. 39, f. 2, 1839; and as Acmo&a cos-

tata, Sow., his shell is referred to by Ten.-Woods, Proc. Roy.

Soc. Tasm., 1877, p. 50, and op. cit., 1878, pp. 44 and 45;

Pilsbry, in Tryon's Man. Conch., vol. xiii., p. 51, pi. xxxvi.,

f. 72-77 ; Adcock, Handlist of Aquatic Moll., S. Aust., 1893,

p. 9, No. 394; Tate and May, Proc. Linn. Soc, N.S. Wales,

1901, vol. xxvi., part 3, p. 411 : Pritchard and GatUff, Proc.

Roy. Soc, Vict., 1903, vol. xv. (n.s.), part 2, p. 194. But
Hedley affirms them to be different species, loc. cit.

It may reach the size of 2 in. long, 1'7 broad, and '8

high. It is nearly always narrower anteriorly, sometimes

markedly so ; very rarely it is quite elliptical. The height

may be 7 in. in a shell only I'l in. long, or only '5 in 1*6, just

twice as high proportionally. The shape may be acutely

conical and straight-sided or flat-topped and convex-sided.

The ribs vary from 14 to 27, increasing by intercalation with

age. The interstices may be prettily ornamented with close-

set fuscous crescentic lines, convex towards the apex ; these

may climb the sides of the ribs, or cross them ; they are more
marked in beach-worn shells. The interior may be wholly

white, including the margin ; even the spatula may be scarcely

tinted or distinguishable. The latter may be blackish-brown,

or of any lighter tint of brown, its anterior and posterior

parts being usually much darker. The margin may have no
colouration, or very dark spots may mark all or some of the
interspaces between the ribs. In addition to these a light-

brown band may completely margin the inner border, or this

may be found alone of any darker tint up to a purplish

black. More or less rusty colouration mav be found between
the spatula and the margin, generally in blotches.

Acmsea marmorata, Ten.-Woods.

Proc. Roy. Soc, Tasm., 1876 for 1875, pp. 156, 157, and
1877 for 1876, p. 53; Pilsbry., Tryon, Man. Conch., 1891, vol.

xiii., p. 52, pi. xlii., figs. 66-70; Adcock, Handlist Aquatic Moll.,
S. Anst., 1893, p. 9, No. 399; Tate and Mav, Proc. Linn. Soc,
N.S.W., 1901, vol. xxvi., pt. 3, p. 412; Pritchard and Gatliff,

Proc. Roy. Soc, Vict., 1903, vol. xv. (n. s.), pt. 2, p. 197.

Fatella. lafi&trigata, Angas, Proc. Zool. Soc, Lond., 1865, p.

154, and p. 186, No. 196a; Adcock, loc. cit., 1893; Pritchard and
Gatliff, loc. cit.; TIelciovisciis lati.<itrigat(t, Anqas. Pilsbry., loc.

cit., p. 143.

Locality.—From Port MacDonnell to Port Victoria,

Spencer Gulf.

Obs.—My largest individual from Port MacDonnell
measures 24 mm. long, 22'5 wide, and 10 high. The alti-
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tude varies very greatly from 3'5 mm. in a sliell 17 mm.
long to 8*5 mm. in one 18 mm. long. When on the rocks they

may be so rough and acutely costate as to be mistaken for A .

cdticoi^tafa, Angas. Usually with a flat bavse, it may rest on

its ends, with the sides of the border much raised. As vari-

ations from the description by Ten.-Woods, the spatula may
be white, with some brown clouding in its centre, the interior

of the shell being a light brown, or the spatula may be black

and the rest ©f the interior white except for black articula-

tions of the border. The most constant feature in the orna-

ment is the dark dotting: of the spatula, but in the pall id

examples this is very slight.

Adcock makes P. gealei, Angas, a synonym, and Pritch-

ard and Gatliff give it priority, and .4. marmorafa a5 a

synonym : but Angas's shell is a distinct species. P. latistri-

rjnfa, Angas, from Aldinga, is a half-grown example, witli

broad radial stripes.

Acmaea calamus, Crosse and Fischer.

rateUd caldinti.'i, Crs. and F., Journ. de Conch., 1864, p.

348; 1865, p. 42, pi. iii., figs. 7, 8; Tate and May, Proc. Linn.
S(x;., N.S.VV., 1901, vol. xxvi., pt. 3, p. 412; Acmcea calamus, Crs.

and F., Angas, Proc. Zool. Soc., Lond., 1865, p. 186, No. 200;
Pilsbry., Trvon, Man. Conch., Ib91. vol. xiii., p. 54, pi. xxxvii.,

figs. 3, 4; AdoGck, Handlist Aquatic Moll., S. Aust., 1893, p. 9,

No. 395; Pritchard and Gatliff, Proc. Roy. Soc, Vict., 1903, vol.

XV. (n. s.), pt. 2, p. 197.

Locality of type, St. Vincent Gulf, South Australia. I

have taken it at Port MacDonnell, and dredged it from Back-

stairs Passage to Spencer Gulf, alive, at all depths from 5 to

17 fathoms. Most abundant in the shallower water.

Tate in Trans. Roy. Soc, S. Aust., May, 1897, thought

it would prove to be a synonym of A cnuea conoidta, Quoy
and Gaimard. and this suspicion seems to have been con-

firmed, as he lists it thus in his Tasmanian Census in 1901.

He speaks of A. conoidea, in 1897, as though he had seen

Quoy's type, and as having a circular aperture and five

radial threads. But Quoy seems to have only had one shell

collected at King George's Sound. This Deshayes had not
seen (Anim. S. Vert., 2nd edit., vol. vii., p. 551), and Quoy
does not describe it as having any radial threads, but as being
"obtuse and rounded at the apex" : this A . calamva never is,

either alive or dead or rolled.

The dimensions given by Crosse are 12'5 mm. by 10 by 6,

but they reach 16'5 by 14 by 7'5. The shell may be whollv
white within and without, or the apical part may be whit-e

and the rest ornamented, either with tinv brown spots, more
or less abundantly and iiregularly scattered over the surface.
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or only as regular dots around the inner margin, or as short

radial brown lines at the internal periphery, or as a continu-
ous brown border. Some are uniformly chestnut brown. One
form has abundant colour-marking, which may begin at the
apex as six to eight rays, tending to break up into tessella-

tions as they widen. This variety is often slightly polygonal
instead of round, the angles being in the white rays ; but it

grades into the ordinary form.

Acmaea flammea, Quoy and Gaimard.

Patelloida flammea, Quoy and Gaimard, Voy. Astrolabe, Zool.,
vol. iii., 1834, p. 354, pi. Ixxi., figs. 15 to 24; Lamarck, Anim. s.

Vert. (2nd edition, Dgshayes, etc.), vol. vii., p. 552, 1836; Tate
and May, Proc. Linn. Soc, N.S.W., 1901, vol. xxvi., pt. 3, p.
411; Ten.-Woode, Proc. Roy. Soc., Tasm., 1877 for 1876, p. 51.

Acmcea flammea, Quoy and G., Pilsbiy., Tryon, Man. Conch.,
1891, vol. xiii., p. 57, pi. xxxvii., figs. 78-83; Pritchard and Gat.
liif, Proc. Roy. Soc, Vict., 1903, vol. xv. (n. s.), pt. 2, p. 196.

Acmaea crucis, Ten. -Woods, Proc. Roy. Soc, Tasm., 1877 for
1876, p. 52; and 1878 for 1877, p. 53; Pilsbry., op. cit., j). 58, pi.

xxxvii., figs. 12, 13, and 17, 19; Adcock, Handlist Aquatic Moll.,
S. Aust., 1893, p. 9, No. 400; Tate and May, loc. cit., p. 411;
Pritchard and Gatliff, loc. cit., p. 196.

Patella jacksoniensis, Reeve, Conch. Icon., vol. viii., 1855,
pi. xxxix., figs. 127, a, and h; Tate and May, loc. cit., p. 412;
Pritchard and Gatliff, loc. cit., p. 196; Tectura jacksoniensis,
Reeve, Pilsbry., loc. cit., p. 58, pi. xlii., figs. 71-75, and var mixta.
Reeve, loc. cit. pi. xxxv., figs. 32, 33.

Fatella gealei, Angas, Proc. Zool. Soc, Lond., 1865, p. 57
and p. 186, No. 198; not Adcock, loc. cit., p. 9, No. 399; Acmcea
gealei. Angas, Tate and May, loc. cit., p. 412; not Pritchard and
Gatliff, loc. cit., p. 197.

Fatella jnixta, Reeve, Conch, Icon., 1855, vol. viii., pi. xxxix.,
figs. 129, a and h ; Pritchard and Gatliff, loc. cit., p. 196.

The type locality of A. flammea, Q. and G., is Hobart-
town, and the type dimensions are small, 5 lines by 4 by 2J
high.

The type locality of A. crucis, Ten.-Woods, is Tasmania,
and its dimensions are 31 mm. by 31 by 19 high. Ten.-

Woods described this as a distinct species, but Tate and May
and Pritchard and Gatliff unite them.

Ten.-Woods refers to Patella cruciata, Linne, as distinct

from his A. crucis, because the former has "a white cross on
a brown ground," instead of a brown cross on a white ground,
and Pritchard and Gatliff agree. But Tate and May unite
them, and make A. cruciata, Lin., the specific name, and
the other two synonyms. I keep them distinct. Ten.-Woods
also leaned to the identity of A. f.ammea, Quoy and Gaim-
ard, and A. suhundvlnta, Angas, and Pritchard and Gatliff

unite them. Shells collected by me and identified by Angas's
type in the British Museum have not been yet graded into

Quoy's species, and are regarded as distinct.
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A. jacksoniensis, Reeve (type locality, Port Jackson), is

represented in Tate's collection of South Australian shells,

but I am unable to separate them from A. flammm, Quoy and

Gaimard, and agree with Pritchard and Gatliff, who unite

them. The type locality of F. mixta, Reeve, is Port Phillip,

Victoria. Tate and May make jacksoniensis, Reeve, a syno-

nym of A. (jealei, Angas, as a distinct species, owing

to the pre-occupation of Reeve's name by Lesson.

The two type shells of P. gealei, in the Bri-

tish Museum, from South Australia, presented by

Mr. G. F. Angas, are 24 mm. by 21, regularly roundly oval

in the baste, with an almost perfectly regular thin margin,

with no radial ribbing, nor any radiating dark colour bands.

I think they are large albino variants of A. criicis, Ten.-

Woods.

A. gealei, Angas, was formerly regarded in South Aus-

tralia as a synonym of .i. marmorata, Ten.-Woods, No. 399,

Adcock's Handlist ; and Pritchard and Gatliff gave it priority

and made the latter the synonym ; but examination of the

type shows absolute non-identity.

The shell is dertainly very variable. One form has

numerous well-marked radial riblots, and a sharp apex, and
may be regarded as the typical A. flammea, Quoy. A second

has no radial riblets, or only obsolete, is a larger shell, and
is the typical A. crucis, Ten.-Woods. A third has compara-
tively few radial costae, which are broad and rude, and some-

what corrugate the surface, and is the Fatellu jack-

soniensis, Reeve. A fourth is very like the second,

but differs in having no radial colour markings, or radial

ribs, and is the A. gealei, Angas. But all four can be graded
into one another in continuous series. The comparative
height varies, some shells being quite conical, and others very
flat. The colour ornament may consist solely of the dark
spatula, or a aistinct broad Maltese cross may be present, or

each arm may be broken up into two or more brown lines, or

brown lines may intervene between them, or only brown
radii may occur, or the ornament may be a brown-
and-white tessellation or reticulation at the apex only, or

all over the shell, or combined with the cross. The inner
border may ue wholly white, or have a brown border, or be
articulated brown and white, or show only the four broad
ends of the brown cross. Among all the specimens collected

I have not found one coloured like A. cruciata, Linn., with
the white rays at the centre of the front and back and sides,

and the brown between.
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Acmaea conoidea, Qiioy and Gaimard.

ratelloida conoidea, Q. and G., Voy. Astrolabe, Zool., vol.

iii., 1834, p. 355, pi. Ixxi., figs. 5 to 7 ; Lamarck, Anim. s. Vert.
(2n(i edition, Deshayes, etc.), vol. vii., p. 551.

AcnicFM conoidea, Q. and G., Angas, Proc. Zool Soc., Lond.,
1865, p. 186, No. 199; Pilsbry., Tryon, Man. Conch., vol. xiii.,

1891, p. 53, pi. xxxvii., figs. 84, 85; Adcock, Handlist Aquatic
Moll., S. Aust., 1893, p. 9, No. 396; Tate and May, Proc. Linn.
Soc, N.S.W., 1901, vol. xxvi., pt. 3, p. 412; Pritchard and Gat-
liff, Proc. Roy. Soc, Vict., 1903, vol. xv. (n. s.), pt. 2, p. 195.

Type locality. King George's Sound, Western Australia,

taken alive, only one example.

Tate regarded it as conspecific with .4. calamus, Crosse

and Fischer, and made this a synonym, but this is a mistake.

Port MacDonnell, on rocks above low water.

Acmaea subundulata, Angas.

Proc Zool. Soc, Lond., 1865, p. 155, and p. 186, No. 202;
Ten.-Woods, Proc Roy. Soo., Tasm., 1877 for 1876, p. 52; Adcock,
Handlist Aquatic Moll., S. Aust., 1893, p. 9, No. 398; Prit<:;hard

and Gatliff, Proc. Roy. Soc, Vict., 1903, vol. xv. (n. s.), pt. 2,

p. 196.

Tectum, suhundulata, Angas, P.Z.S., 1867, p. 220, No. 218.

Angas's type locality was Port Lincoln. I have dredged
several alive at seven fathoms in St. Vincent Gulf ; in Hard-
wicke Bay, three miles off shore ; and in Eastern Cove, Kan-
garoo Island, and collected it on the ocean beach. Kangaroo
Island, and at Normanviile. These have been identified from
Angas's types in the British Museum by me.

Ten.-Woods, lor. cit., was doubtful if it would not be
found identical with A. -fiamm^ea, Quoy, and Pritchard and
Gatliff, loc, cit., record it as a synonym of Quoy's species:

but, aftor comparison with a large number and various forms
of this variable shell, I cannot recognize it as conspecific.

(?) Acmaea punctata, Quoy and Gaimard.

Patelloida punctata, Q. and G., Voy. Astrolabe, Zool., vol.
iii.. ]). 365, pi. Ixxi., figs. 40, 42.

The type locality is King George's Sound, Western Aus-
tralia. I have two shells dredged, of almost the same size,

6 mm. by 4 by 2-25, with the apex carried well forward, and
slightly antecurved, exceedingly finely closely radially striat-

ed under the lens, the base level, inner margin smooth. White
or yellowish externally, with two circles of li^ht-brown spots,

about 9 in a circle. Internally white ; one shows the spatula
distinctly in light brown. Quoy describes his shell as swonfJt,
and figures it with three rows of spots.

It differs from a young .4. cala^nns, Crosse and Fischer,
in being less round, with it« apex more exceiitric and ante-
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curved, and in having much finer and more crowded stria?. It

differs from .1. siihtniduKua , Angas, in being less elevated,

less orbicular, with a sharper and more antecurved apex, and
in its colour.

Acmaea septiformis, Quoy and Gaimard.

ratelluida septifurinis, Quoy and Gaimard, Voy. Astrolabe,
Zool., 1834, vol. iii., p. 362, pi. Ixxi., iigs. 43, 44; Lamarck, Anim.
s. Vert. (2nd edition, Deshayes, etc.), 183(5, vol. vii., p. ooO

;

Tectum scp.tlforiiiis, Q. and G., Angas, Proc. Zool. Soc, Lond.,
18()7, p. 220, No. 219; Acmoea septiformi,^, Q. and G., Ten. -Woods,
Proc. Hoy. Soc, Tasni., 1877, p. oO ; Pilsbry., Tryon, Man. Conch.,
vol. xiii., 1891, p. 55, pi. xxxvii., figs. 93, 94: Adcock, Handlist
Aquatic xMoll. S. Aust., 1893, p. 9, No. 397; Tat-e and May, Proc.
Linn. Soc., N.S.W., 1901, vol. xxvi., p. 412; Pritchard and Gat-
liff, Proc. Roy. Soc, Vict., 1903, vol. xv. (n. s.), pt. 2, p. 195.

.1. scaJ}rilirata, Angas, Proc. Zool. Soc, 1865, p. 154, and p.

186, No. 201: Pilsbry., Tryon, Man. Conch., 1891, vol. xiii. p.

56 ; Pritchiard and Gatliff , lot. cii.

A. petterdi. Ten.-Woods, Proc. Roy. Soc, Tasni., 1877, p.

155; Pilsbry., op. cit., p. 54; Tate and May, loc. cit.; Pritchard
and Gatliff, loc. cit.

Obs.—Tate and May say A. petterdi is the senile form.

The shell varies in altitude from 18 mm. long, and 4*5

mm. high, to 14 mm. long and 6 mm. high. Some have a

cap occupying up to one-third or one-fourth of their size, with
comparatively steep sides, with an abrupt assumption of the
ordinary depressed shape, looking like one acmcea mounted on
another. The base is in some uneven, resting on the front
and back edges possibly because their roost was not flat. The
radial lirse may be marked from aj^ex to base, and numer-
ous, or very few, or absent, even when not rolled or eroded.
The surface may be uniformly horn -coloured, or white, with
radial black-brown widening bands, or with reticulated or
roundish tessellated markings. The inner margin may be
articulated brown and white, or have a uniform brown mar-
gin or be wholly white. The interior may be whitish,
opaque glistening white, bluish-white, or with the outer col-

our showing through. The spatula may be dark chestnut-
brown and very distinct, or almost invisible.

The surface is generally in very good condition, but some
are markedly pitted with round shallow holes, especiallv about
the summit, evidently due to boring by molluscs, and not to
erosion.

Locality.—From Port MacDonnell to Fowler's Bay

;

rather common.

Acmsea cantharus, Reeve.
Patella cantharvs. Reeve, Conch. Icon., vol. viii., 1855, pi.

xl., f. 131: Pritdiard and Gatliff , Proc. Roy. Soc, Vict.. 1903,
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vol. XV. (n. s.), pt. 2, p. 195; Acmcca cantharus, Beeve, Pilsbry.^

Trvon, Man. Conch., 1891, vol. xiii., p. 55, pi. xxxvii., figs. 1, 2^
Tate and May, Proc. Linn. Soc, N.S.W., 1901, vol. xxvi., p. 412.

The type locality is New Zealand. Tate and May list it

as a distinct species. Pritchard and Gatliff cite it as a syno-

nym of A . s€2)tiformh, Quoy and Gaimard. A shell from Port

MacDonnell, collected in numbers, is probably Reeve's shell.

A. sevtiformis, Quoy and Gaimard, is also abundant there.

The two forms may run into each other, but the intermediate

grades have not been taken. It is larger, much less depress-

ed, narrower anteriorly, with the apex much nearer the front

margin. It is very greatly and roughly eroded, and does not

show any radial striae on the uneroded part. The coloura-

tion consists of radial brown or back stripes, varying in num-
ber and width. Internally they are very dark, a blotchy

brown or a uniform blackish brown, lighter or whitish at the

summit. The marp^in is articulated brown and white. The
muscle scar is very plain as a white horseshoe, and here the

shell is translucent, especially at the anterior part. Possibly

they may be senile examples of A. sevtiformis, though their

marked erosion contrasts strongly with the usually well-pre-

served surface of these.

Family FISSURELLID^.
Genus Emarginula, Lamarck.

Emarginula superba, Hedley.

Records of the Aust. Mus., 1906, vol. vi., pt. 3, p. 216, pi.

xxxvii., figs. 7, 8; type locality, 250 fathoms, east of Port Jackson.

My specimens have been identified by Mr. Hedley from
his type. His shell was bleachd, so to his description the fol-

lowing may be added : —Colour light pinkish-brown, deepest

over the expanded posterior surface, gradually fading anteri-

orly towards the slit. It is deeper in concentric rings, which
leave blotches on the bounding lamina of the slit fasciole ; nine

are counted in the lower two-thirds. Alternate primary ribs

are white from apex to margin, and are separated by one
primary and two secondary ribs, which are coloured. The
anterior four of thes-e white rays on each side of the slit are

separated only by the one rib, the secondaries being absent.

The colouring of the shell confirms the propriety of the name
''supsrha.^^

Individuals vary. Mr. Hedley's figure is almost uni-

formly elliptical. Some South Australian examples are much
expanded posteriorly, being broadest on a level with the apex,

and thence are attenuated anteriorly. These are also much
flatter towards the margin posteriorly than the type. Others

are elliptical, but less flat posteriorly than the type, and
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rather more compressed laterally, and have more crowded and
erect imbricating concentric scales.

Locality.— 90 fathoms, off Cape Jaffa, 10 : 130 fathoms,

17; 300 fathoms, 1 : 100 fathoms, off Beachport, 6: 110 fatli-

oms, 3 ; 150 fathoms, 3 ; 200 fathoms, 1. Some were quite

recent, many were broken, all were dead.

Family SCUTELLINTD^., Dall.

Genus Scutellina^ Gray.

Scutellina calva, spec, n v. PI. viii., figs. 9, 10.

Shell minute, thin, conical, white; apex nearly central,

directed away from the opening of the muscle scar ; anterior

slope uniformly convex; posterior concave, just below the

apex, then barely convexly sloping to the margin. Summit
smooth, but for some accremental lines, then with crowded,

well-marked axial striae, distinctly granulated with concentric

striae. Base oval, margin level and simple.

Dim.—Height, 2 mm. ; major diam., 2'8 mm. ; minor

diam., 1'8 mm.
Locality.—300 fathoms, off Cape Jaffa, 31 examples,

'dead ; 130 fathoms, 9 dead.

Diagnosis from H elcioniscus illihrata, Verco.—-It is less

solid, has a curved apex, ffat base, axial lirge, no colour mark-

ings.

Ohs.—I have called this little shell provisionally a Sni-

tellina, because its apex is directed away from the opening of

the muscle-scar; though its summit is nearly central. Its

specific name indicates its bald apex.

Scutellina alboradiata, .s'/'ec. nov. PI. viii., figs. 1, 2.

Shell minute, thin, depressed conic. Apex simple, sub-

central, slightly anterior, directed slightly away from the

opening of the muscle-scar. Base level, oval, somewhat nar-

rowed anteriorly. About eighteen very low, rounded, scarcely

perceptible ribs or radial undulations, and microscopic accre-

mental striae. Internal surface radially scratched. The rib

are ornamented with opaque white radii, rather wider than

the diaphanous interspaces.

Dim.—Height, 2*2 mm.; maj. diam., 3'3 mm.: min.

diam., 2'4 mm.
Locality.—Moonta Bay, Spencer Gulf ; collected in num-

l)ers in shell sand by Mr. A. Zietz. Several individuals were

in Tate's collection, labelled ''Scutellin-a, sp., S.A.," in the

same tube as shells which I lately described as XaceJJa crehri-

striata. So probably the locality of N. crehristriata is also

Moonta Bay.
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Ijiagjiosis.—From Nacdla crehristriata, Verco ; it is less

solid, more rounded, has its apex less excentrie, and fewer

and less valid ribs. From Scutellina calva, it is narrowed

anteriorly, has no crowded axial lirae, is white-ribbed. From
Cocct/Jina fasmanica, Tate and May, its apex is more central

and leans backwards.
Ohs.—In some examples the opaqne radii are much nar-

rower, or a wide and a narrow one may alternate. The opaque

lines are not continuous, but cv^mposed of arrow-heads, with

their points towards the margin, or of zig-zags, or dots.

Its generic location is somewhat dubious.

Family TROCHID^.
Genus Basilissa, Watson.

Basilissa radialis, Tate ;
var. bilix, Hedley, «p.

PI. X., figs. 1, 2, 3.

Seguenzia radialis, Tate, Trans. Roy. Soc., S.A., xiii. ; 1890.

p. 192, pi. ix., f. 6. •

Astele hilix, Hedley, Records Austr. Mus., vi., pt. 2, 1905,

p. 48, f. 13.

Shell depressedly conical, of seven and a quarter whorls,

including a homostrophe smooth protoconch of one and a

quarter whorls.

Spire somewhat gradate. In the first whorl one marked
spiral rib ; in the rest two becoming gradually more valid and
distant. In the third whorl a secondary threadlet between
these : in the fourth a threadlet between the first

spiral and the upper suture ; in the fifth two terti-

avics, one between each spiral and the secondary threadlet.

In the sixth, or body-whorl, another spiral rib appears below

and nearly equal to the lower of the two spirals : it forms the

peripliery and the suture, and, separated from its fellow by a

furrow, gives an apparent canaliculate suture. The base is

flatly rounded with eight equi-distant, nearly equal, concen-

tric rounded spiral lirse, as wide as their interspaces. The
surface is cancellated by crowded narrow erect lamellce, cross-

ing the spirals and sinuous, but not following exactly

the outline of the labru:m, and ending at the outer

basal lira. Crowded radial strice cancellate and
granulate the base, and extend to the lira nearest the umbil-

icus. Aperture obliquely quadrate, with a larsfe posterior

sinus in the outer lip, rather deeper than wide : a second

at the baso-labral junction, beginning at the third spiral rib,

about as deep as the infra-sutural one, and rather wider : and
a third shallow and wide at the baso-columellar angle. Colu-

mella ol^lique, concave, expanded towards the umbilicUvS. trun-
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cate anteriorly. Inner lip thin from columella to posterior

sinus, smooth. Interior of aperture smooth. Umbilicus deep,

small, margined with oblique plicate tubercles.

Dim.— Alt., 3'6 mm. ; diam., 3'4 mm.
Locality.— ^h.Q\\ figured and described (in Dr. Verco's

collection), witii four others, dredged, dead, 130 fathoms, off

Cape Jaffa ; 300, off Cape Jaffa, seven, immature and broken,

and six large and complete, one quite recent.

0/j.s.—This shell was figured for description as a new

species, but Mr. Hedley recognized it as his A^feh^ b/fi.r, which

was an immature shell, and did not plainly reveal the aper-

tural sinuses. He suggested its location in Watson's genus

Basilism, as emended by Dall, in Bull. Mus. of Comp. Zool.,

1889, pp. 383-385. With this it corresponds closely. One
individual shows very well tbe nacreous central claw-like pro-

cess in the labrum, somewhat inflected, to which Dall refers.

It very probably belongs to the section Anci^frohnsis, Dall,

though none of my shells show the internal thickening and
grooving of the outer lip ; but Dall points out that this char-

acter only occurs in adult shells.

^^i^fjuevzia radial i^^, Tate, an Eocene fossil from Muddy
Creek, the type of which is in the Tate Museum of the Uni-

versity of Adelaide, has the two spirals which form the

canaliculate suture closer together than our recent form ; it

has a prominent spiral threadlet above the second spiral rib

and the first spiral rib is absent : so the fossil is less gradate,

and the whorls axe more sloping, and have more nearly ^^ni-

form spirals. The base is flatter, the perforation and its bor-

dering tubercles are larger. Dall, however, in discussing B.

cosfulafa, Watson, and var. deprr^.^a, Dall. notes the great

variability of abyssal shells in general, and of that species in

particular. The same consideration probably holds good in

our shell, which has therefore been made only a variety of

Tate's fossil species.

One individual with a perfect aperture shows the labrum
to be very irregular, owing to the projection at the border, of

every spiral rib and threadlet. into a minute mare"inal tooth,

proportional to its size as a spiral, except those which end in

the der»th ^f the two labral sinuses.

Genus Scai.a. Klein.

Scala nepeanensis, Gatliff.

Froo. Roy. Soc., Vict., 1906, vol. xix. (n. s.). Pt. 1,

p. 1. PI. ]. fig. o. ''Shell sand. Ocean Beach. Point Nepenn."'

One example has been found in dredge-siftings, dei^th

and locality not noted, probably St. Vincent Gulf.



220

Family TRICHOTROPID^.
Genus Lippistes, Montfort.

Lippistes separatista, Dillwjm, sp. PL ix., figs. 6 to 9.

Turbo helicoides, Gmelin, Syst. Nat.,, p. 3598, No. 109; Tvrho
separatista, Dillwyn, Conch. Cab., vol. x., p. 298, pi. clxv., figs.

1589, 1590; Cat. Recent Shells, ii., p. 867, 1817; Wood,_ Ind.
Test., p. 151, pi. xxxii., f. 126, 1825; Separatista chemnitzU, A.
Adams, Proc. Zool. Soc, Loaid., 1850, p. 45; Tryon, Man. Conch.,,

ix., p. 45, pi. viii., f. 70; Rep. Challenger, Zool., xv., p. 428;
Trichotropis tricarinata, Brazier, Proc. Linn. Soc, N.S.W,, 1877,
i., p. 313; Separatista separatista, Dill ivijn, Hedley, Records Aust.
Mus., iv., No. 3. 1901, p. 126, pi. xvii., f. 22; Lippistes separa-
tista, Dillwyn, Hedley, Proc. Linn. Soc, N.S.W., 1902, p. 24;
Trichotropis blainvilleanus, Petit, Journ. de Conch., ii.. 1851 p.
22, pi. i., f. 5; Tryon, Man. Conch., 1887, ix., p. 45, pi. viii f.

69; Trichotropis gahrieli^ Pritchard and Gatliff, Proc. Roy. Soc
Vict., 1889, p. 183, pi. XX., f. 7; ibid, 1900, vol. xiii., p. 142.

Some years ago five shells were dredged by me, all dead,

one in 13^ fathoms in Investigator Straits, off Point Marsden,
Kangaroo Island; two in 16-18 fathoms. Backstairs Passage,

and two in deep water, exact station unrecorded.
This form was named and described by me in manuscript

as a new species chiefly because its whorls were curiously

polygonal, with a tubercle on the carinas at each angle. See
pi. ix., fig. 6. But in 1899 I had the opportunity at the

Natural History collection of the British Museum in London,
of comparing it with various species of the Trichofropidce, and
Mr. E. A. Smith kindly assisted me.

Lijjpistes helicoides, Gmelin, from the Philippine Islands,

with four shells on the tablet, were identical. On the back
of the tablet carrying them was the following:

—

''Turbo heVi-

coides, Gmelin," which meant that Mr. E. A. Smith had com-
pared these four shells with Gmelin's description and found
them to correspond. Gmelin's types are unknown

;
possibly

he described only from a figure found elsewhere. Also,

"Separatista chemnitzii, A. Ads., P.Z.S., 1850, p. 45, types, I.

Bureas, Phil., II. Cuming." This means that these shells were
in Cuming's collection, were obtained from Bureas Island, in

the Philippine Islands, and are the types of S. chemnitzii, A.
Ads. Also, "Mekran coast in Coll. Melvill," signifying that
shells in Melvill's collection from the Mekran coast had been
compared by E. A. Smith, and found to be identical. Mine
were demonstrably conspecific, and Adams's shells were found
to possess the same polygonal form, with the tendency to tu-

berculation at the angles. There is no question about the
identity of our shell with Adams's species, and as this has
been made a synonym of Dillwyn's species, Dillwyn's name
should be accepted by us.
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Watson, ill the ''Challenger" Reports, xv., p. 429, agrees

with Beck in the identity of *S'. rhemnitzii, A. Adams, and T.

hlainviUeanus, Petit. Mr. Gatliff acknowledges the identity

of his species with Petit's. He has kindly allowed me to com-

pare his type with my South Australian examples, and see

their identity.

Mr. Gatliff also provided me with a living individual

dredged in five fathoms, off the shores of Victoria. It is

covered with an epidermis, extremely thin on the smallest

whorls (possibly worn away), but well marked on the later.

It is simple on the tabulated slope, on the base and in the

umbilicus only varied by minute axial lines. On the three

carinse it is elevated into low spiral laminae, which are con-

nected by more marked axial laminae. At intervals these are

large, and projected forwards to form imbricating flounces,

while between them may be 3 to 7 of the smaller ones. These
flounces correspond with the tubercles at the angles of the

polygonal whorls. They are figured in pi. ix., fig. 7, but
very imperfectly, owing to its drying up.

From his living example I was able to extract the radula.

This is very similar to that of Trirhotro'pis horealis, Broderip,

as figured^ in Fischer's Manuel de Conch., 1887, p. 689. It

has a rachiclian tooth with a multicuspidate margin, rather

more finely serrated, a larsfe transversely quadrangular lateral

with a multicuspidate border and two simple arcuate sharp

marginals. (PI. ix., fig. 9.)

The operculum is horny, subtrigonal, with an apical nu-

cleus (pi. ix., fig. 8), and fairly closely resembles that of

T. horcalis, Brod. "^he aflinity of our southern subtropical

form with that of the arctic form is thus demonstrated.

Lippistes meridionalis, spec. nov. PI. ix., figs. 1, 2.

Shell turbinate solid, whorls five, rapidly increasing. Pro-
toconch, one and a half whorls, convex, smooth, but for four
equal and equi-distant lirse. It ends abruptly with a distinct

border, not thickened or reflected. The spire whorl begins

with a not quite smooth area, from which the granular spiral

lirae gradually arise. Spire whorls are tricarinate. In the
first the central carina is more prominent, in the second it is

level with the others, in the third it is less prominent. Slop-

ing scarcely convex from upper suture to posterior carina,

vertical from this to lower suture. On the slope are four equi-

distant spiral lirae, one-third or one-fourth the width of their

interspaces, increasing in size with the whorls. Base some-
what concave. A peripheral carina, less marked than those

on the spire, forms the suture. Below it are four broad
spiral bands, wider than their interspaces, and microscopicallv
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spirally incurved. Crowded axial liiellae, about as wide as

their interspaces cross the carinae : every sixth or seventh one
is strong ; the next two or three are finer, and thos-e following

gradually increase. At the intersections are minute tubercles,

which at intervals are comparativ.ely large. The basal axiale

are less unequal. Aperture quadrangularly hemispherical,

produced at the baso-columellar junction. Outer lip corru-

gated by the carinae. Columella concave, with a tooth-like

prominence below. Inner lip valid, applied to the base on
its upper half. Perforation well marked, somewhat rimate.

Dim.—Alt., 3'6 mm. ; diam., 2'9 mm. : aperture, 2*1 mm.
by 1*6 mm.

Locality.—Type, 40 fathoms, off Beachport. dead, with
twD co-types: 110 fathoms, 2 dead.

Diagnosis.—From Lippisfes separafisfa, Dillwyn. It is

much smaller, and more solid, the protoconch is much smaller :

the whorls increase less rapidly, have three lirae on the spire

and four on the body-whorl, are lirated on the infra-sutural

slope instead of smooth, have no polygonal shape, the base is

lirated instead of smooth, axial lirellas tuberculat-e the carinae

and continue to the columella, and the umbilicus is rimat/e.

Genus Seguenzia, Jeffreys.

Seguenzia polita, Verco, spec. 7iov. PI. ix., tigs. 3, 4, 5.

Shell white, smooth, glistening, turbinate, of six whorls.

Protoconch one and a quarter whorls, homostrophe, smooth,
round. Spire gradate, flatly concave, from simple suture

(with a linear furrow) to central angulation, which is scarcely

keeled ; then sloping barely concave to the lower suture, first

two whorls with fine numerous radial striae from suture to

angle, becoming gradually obsolete as microscopic accremen-

tal lines on the later whorls. Body-whorl with a central

carina, which forms the suture : a second somewhat smaller

some distance anterior, somewhat concave between ; a third

smaller and less distant ; then six concentric lirae to the per-

foration, which is small and rimate. Aperture subquadrate;
outer lip with a deep, narrow sinus at the suture, and a deep,

wide notch at the junction of the basal and outer lip, a some-

what shallower one between them, and a smaller notch at the

junction of the basal lip and the columella, wiiicli ivs trun-

cated so as to form a blunt tooth.

The spiral angulation ends, at the deepest part of the

posterior sinus : the peripheral carina in the deepest part of

the central sinus ; the second carina forms the posterior boun-
dary of the baso-lateral notch, whose deepest part lies be-

tween the third carina and the first basal lira. The
columella is concave, smooth, thick, ])olished, and expand-
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ed. so as neaily to cover the perforation. The inner lip, ap-

plied to the base, extends from the columella to the suture,

and is smooth.
Dim.—Height. 3 5 mm. : greatest diameter, 2*4 mm.
Locality.—300 fathoms, off Cape Jaffa, 10 dead.

Diagnosis. *^~Tt approaches .S'. degans^ Jeffreys, Proc.

Zool. Soc, 1876, p. 200 : Tryon, Man. Conch., vol. ix., p. 47,

pi. viii., fig. 75 : but is rtistinct in having the sutural sinus

with a much smaller lamina between it and the suture, the

sloping part of the spire-whorls longer, a different relation of

the angulation and carinae to sinus, and a less production of

the baso-labral angle. It is also very similar to Segirenzia

monocinrjnlata , Seguenza, as figured by Dall. in Bulletin 37,

1889, of'the United States Nat. PTist. Mus., p. 142, pi. Ixii.,

fig's. 88-89 : but the sinuses in the aperture are different. They
differ greatly, however, in the two figures given, so this

species may prove eventually only a variety.

Genus SrPHOiSiARfA, Sowerby.

Siphonaria stowae, sp««. nov. PL viii., figs. 3 to 8.

Shell small, moderately solid, oval, depressed. Apex sub-

terminal one-eighth distant from posterior end, slightly to

the left of the mid-line, oblique, inclining backwards from
the central line, pointed and slightly projecting posteriorly.

Posterior end nearly vertical, slightly concave. Dorsum sub-

convex, more rapidly descending anteriorly. Left margin
straightiy convex : right more rounded, faintly bulged at the

site of the siphon, just in front of the middle point. Nume-
rous subdistant rather rude ribs, equal in width to the inter-

spaces, m.ultiplying by frequent intercalations; rough, irregu-

lar growth lines. Interior smooth, margin invalidly crenu-

lated. Ornament, ribs opaque white; dark brown specks,

lines, and blotches, chiefly intercostal, plainer on the right

side ; internally light horn tint, a chestnut horseshoe around
the posterior third, and broken blotches on each side of the
siphon.

Dim.—Length, 7'5 mm. ; breadth, 5*9 mm. ; height, 3'25

mm. The radula contains about 94 rows of teeth, each con-

sisting of a central denticle, with about 22 laterals on either

side. The rachidian is narrow, with a small cusp tending to

be bilobed. The laterals have large sim])le cusps, and these

as v/ell as the teeth grow gradually smaller the further they
are from the centre. (Figs. 6, 7, 8.)

Hah.—Pondolowie Bay. in Spencer Gulf, on rocks above
tide mark : 9 examples, alive. Fry in siiell sand. King's
Point, Encounter Bav (^Miss Stow).
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Ohs.—The fry reveal a spiral nucleus of two full turns,

dextral, smooth, and horn-coloured. In some, especially the
smaller, the ribs are more distinct and the sculpture less rug-

ged. Some have much more brown colouring, either in the
intercostal spaces or in the internal horseshoe or both. One
has the enlarged extremities of the horseshoe muscle-scar

plainly painted. We have no other Siphonaria with its apex
so near the posterior end. The largest example is 9*4 mm.
by 6'5. I have named the species after Miss Stow, who col-

lected the immature examT^les.

EXPLANATION OF PLATES.
Plate VTIT.

Fig. 1. ScufeUina alhoradiata, Verco.—Ventral view.

,,2. ,, ,, ,, Side view.

,, 3. Si2:)}ionarui stowa',, Veroo. — Dorsal view.

,, 4. ,, ,, ,, Ventral view.

,, 5. ,, ,, ,, Side view.

,,6 ,, ,, ,, Radiila.

,, 7. ,, ,, ,, Radnla. rachidian, and
first lateral from the
other half.

,,8. ,, ,, ,, Fifth lateral, side view.

,, 9. Scutellina calva, Verco.—Ventral view !

,,10. ,, ,, ,, Side view !

,, 11. Nacella compressa, Verco.—Side view.

,, 12. ,, ,, ,, Ventral view.

Plate IX.

Fig. 1. T/ipplsfcs vieridionalis, Verco.
,,2. ,, ,, ,, Protoconch.

,, 3. Segvenzia poUfa, Verco.
,,4. ,, ,, ,, Lip in profile

,, o. ,, ,. ,, Basal view.

,, 6. lAppUtcp; separatista, Dillwyii.— Spire, full view.

;, ,, ,, With epidermis.

,, ,, Operculum.
,, ,, ,, Radnla.

Plate X.
Basil'is'^n radialis, Tate, var. h'lli.r, Hedley.

,, ., ., Base.

,, ,, ,, ,, Outer lip.

Narrlla stoira', Verco. — Ventral view.

,, ,, Side view.
HeJcloiiiscus illihrafd, Verco.- -Side view.

,, ,, ,, Ventral view.

,, ,, ,, Radnla, front view.

,, ,, ,, Laterals, side view.

,, ,, ,, Marginal, side view.

,, A second radnla, front
view.

,, ,, ,, Laterals, side view.
A third radnla, front

view.
14. ,, ,, ,, A lateral, vside view.

'>
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Description of a New Caladenia.

By R. S. Rogers, M.A.. M.D.

[Read October 2, 1906.]

Plate XI.

Mr. E. Ashby, of this Society, has handed me au orchid

which he collected at Blackwood on September 16 of this year

(1906).

It was blooming at a time when Glossodia inajor

and Caladtiiia dtformis were both fairly numerous in the

vicinity, the former being at the beginning of its season, and
the latter at the end. No other Caladenias were in flower, un-

less, perhaps, an isolated G. patersoni.

In habit and general appearance the new form so closely

resembled the two species first mentioned, that it was unlikely

to attract attention, unless by accident, or by a critical exa-

mination of the plants in its neighbourhood.
The following is its botanical description :

—
Height, 8 inches.

Stem, slightly hairy. Two bracts, one fairly large and
sheathing near the middle of the stem, the other smaller and
subtending the flower.

Leaf almost glabrous; lanceolate wdth cuneate base, about

4 inches long by ^-inch in its widest part.

Flower solitary, dark blue in colour, about the size of a

well-developed Glossodia major. Segments of the perianth

elliptic-lanceolate, nearly equal. Dorsal sepal 1 inch long,

other segments rather less.

LaheUum entire, |-inch long, dark blue, softly glandular,

subsessile; distal end recurved, proximal half concave. Two
well-defined rows of golf-stick calli extend from the base to

about the middle of the labellum. Filaments purple, ex-

tremities white. Four tall sentinel calli (about J -inch high)

of the same type, and attached to the base of the labellum,

stand up vertically in front of the column. They constitute

the most striking feature of the plant.

Column nearly as long as labellum, incurved, broadly

winged in upper half, narrowly winged below. Dorsal sur-

face pubescent. Anther point nearly a line long, slightly

recurved.

A few days later another plant w^as discovered close to

the first find. It conformed in every particular to the above

description, except that the double row of calli was absent,

leaving only the four sentinel calli on the labellum.
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Aftei- a careful examination of the plants I am forced

to one of two conclusions, either of which is equally interest-

ing :
—

(1) That this orchid is a new and, perhaps, sparsely dis-

tributed species, which may have hitherto escaped observa-

tion on account of its association with two other common
species which it superficially resembles ; or,

(2) That the new form is a cross between Glossodia major
and CnladenJa defoi'inis.

The lack of total agreement between the two specimens
makes the first hypothesis difficult to sustain, unless confir-

matory evidence should be forthcoming. Then, too, few of

our districts have been so systematically searched as Black-
wood, and it seems improbable that a new species of this type
should have escaped detection so long. In this connection,

however, we must remember that certain species occur with
singular infrequency. Some six years ago an isolated speci-

men of Caleana major was discovered at Mylor, but in spite

of the most diligent search on the part of collectors, no other

specimen has been found in the State since that time. The
alternative conclusion, that it is a hybrid, is favoured by the

slight disagreement between the two specimens, and on the

whole seems to me to be rather the more reasonable hypothesis.

However rare hybridization between genera may be in

the case of most plants, it is certainly not unknoM^n amongst
the orchids, and probably indicates the arbitrary nature of

certain distinctions, which have been used in their classifica-

tion. Should a crossing between the two species mentioned
be possible, the fact would suggest even a closer affinity be-

tween the Caladenias and the Glossodias than is generally con-

ceded, and would seem to justify Reichenbach's contention
that thp latter genus nhould be included under the former.

DESCRIPTION OF PLATE XI.

A. Side view. B. Front view. C. Baok view. D. Enlarge-
ment to show front view of column and labellum. E. Side view
of oolumn and labellum. showinor e;olf-.stiok and sentinel calll.
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THE GEOLOGY OF THE MOUNT LOFTY RANGES.-PART II

(the lower and basal beds of the CAMBRIAN.)

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

Pal£eontology in tlie University of Adelaide.

[Read July 10, 1906.]

Plate XII.
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I.

—

Introduction.

In a previous paper which 1 had the honour of placing

before the Society ''^ the geology of the maritime district bor-

dering the Mount Lofty Ranges was described. The area in-

cluded the older rocks of the eastern side of Gulf St. Vincent,

and inland to Tapley's Hill ; the. western banks of the River

Sturt, and the lower Onkaparinga Valley. The beds which

came under notice in that communication were considered in

the three following divisions :
—

(a) A very thick series of jjurple slates, '^uartzites, and

limestones, which form the upper members of the Cam-
brian beds, and are mainly covered, in the southern parts

of South Australia, by the waters of Gulf St. Vincent, but

are extensively developed in the Flinders Ranges. Some of

the limestones of this series contain Archccocyathino. Oho-

lella, and other charact-eristic Cambrian fossils.

(h) A calcareous .series which immediately underlie the

purple slates. Strong oolitic limestones occur near the top,

but pass down into siliceo-calcareous slates, that gradually

* Trans. Rov. Soc. (S. .\n<s.), vol. xxviii. (1904), p. 253.

i2
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merge into the next following. Typically developed at Brigh-

ton, Reynella, and Hackham.

(c) Fine-grained and banded clay slates (ribbon slate),

which are slightly calcareous. At Tapley's Hill, etc.

In continuation of the same subject, the present paper

deals with the beds v-hich follow in descending order, and are

locally developed in the foot-hills and main elevations of the

Mount Lofty Ranges. This carries the investigations (so far

as a generalized description goes), of the Cambrian succes-

sion down to the basal beds.

The ground covered in the present paper is so extensive,

and involves so many jDoints of interest, that only a mere
outline of the facts can be dealt with, leaving for future

efforts a more detailed description of the several members of

the series.

The greatly disturbed condition of the beds within the

area presents many points of difficulty to the field geologist.

The continuity of the beds is frequently broken by folding,

over-folding, and faulting, and in a series such as now dealt

with (where there is little to distinguish individual beds of

the same class from each other) it becomes a most difficult

task to determine the true order of succession. To fill in the

outline will require detailed and prolonged investigations in

the field.

II.—^Cambrian Glacial Till,

In April, 1901, a ''Preliminary Note" was read before

this Society, submitting definite evidences of the glacial origin

of a thick set of beds in our Cambrian series, covering a very
wide area in South Australia. Previous observers have in

one form or another, noted the existence of these beds, and in

the following references I include all such as are known to

me.

1859. A. R. C. Selwvn. ''June 1. Ascended Mount
Bryan [Razorback, north of the Burra], and found it com-
posed almost entirely of an olive-green and brown schist, or

'shaal stein' breccia or conglomerate, . . . associated with
the above, on the east flank of the hill, are bands of hard
quartzose rock, occasionally with a laminat-ed or gneissose

structure ; and near the base of the hill on the same side there

appears to be a thin band or dyke of hornblendic
granite, numerous fragments of which are scattered about on

the surface, though I could not find any in situ." Pari.

Paper No. 20 of 1859, p. 8. [The granites observed by Sel-

wyn occur as glacial erratics.].
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1872. G. H. I. Ulrich. Report on the Welcome Mine
[north of Umberatana]—"The underlay wall of this reef is

well defined, and composed of a gritty silicified sandstone of

a few feet in thickness, beyond which follows conformably a

boulder-conglomerate, in very thick beds, the enclosed boul-

ders of which consist mostly of quartzite." Pari. Paper

No. 65 of 1872, p. 12.

1879, R. Tate. "Evidences of a missing chapter in the

geological history of this province are afforded by the occur-

rence of rolled pebbles of stratified rocks in the oldest known
of our sedimentary deposits. These are well-rounded quartz-

ite pebbles, discovered by Mr. Scoular, in the grit bands in

the basal beds of the Gawler Hills, and subans^ular pebbles of

gneiss in the siliceous clay slates at Hallett's Cove." Pres.

Add. Ad. Phiios. Soc. (Roy. Soc), vol. ii., p. xlvi. [The rocks

at Hallett's Cove, referred to in the above paragraph by the

late Professor Tate, are not in situ, but are blocks of the old

Cambrian till, which were torn from their bed by land ice

of a later age, and in this way became erratics in the newer
till laid down at Hallett's Cove.]

1884. H. Y. L. Brown. Report on country east and
west of Farina. "Other portions of the ranges

|
Mount Nor'-

vVest] consist of argillaceous grit and conglomerate, quartzose

grit, quartzite, kaolinized slates, arid sandy shales. The con-

glomerate, besides pebbles of quartz, flint, lydianstone, and
siliceous pebbles of all kinds, contains large boulders of quartz

rock and quartzite two or three feet in diameter." Also,

"Termination Hill . . . consists of quartzite and cal-

careous boulder conglomerate (comprising quartzite, quartz

rock, clierty flint, granite, porphyry, and limestone), many of

the boulders being of considerable size, interstratified with
clay slates," etc. Pari. Paper No. 102 of 1884, p. 1.

"The conglomerate beds at Mount Nor'-West contain

pebbles, boulders, and pieces of granite, quartz," etc. Ann.
Report of Government Geologist, 1884, p. 9.

"The clay slates on the Sturt Creek contain boulders of

pebbles of granitic rocks, quartzite, etc., imbedded, and occa-

sional bands of grit, conglomerate, and limestone. The thick-

ness of the quartzose bands is very irregular, and they thin

out considerably in short distances ; they vary from a hard
quartz rock to a loose grit, and generally contain a consider-

able amount of felspar, and bear a strong resemblance to a
decomposed granulite : in many cases it may be that the sili-

ceous water, which, in the case of the clay and micaceous

slates, deposited quartz in cracks and fissures in that of the

sandstone, chiefly penetrated throuo-h the porous material.
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and silicified it through the entire mass." Ann. Report of

Government Geologist, 1884, p. 10.

1884. H. P. Woodward. Report on Range to the east of

Farina. "Towards the north-east end of the rang^e these beds

[clay slates and quartzite] gradually change their lithological

characters into a conglomerate, with boulders from several

tons in weight to small pebbles of quartzite, sandstone, granite,

limestone, marble, and slate, scattered through a slaty mat-
rix, of which there are large patches without any boulders

or pebbles. These beds, from their resemblance to boulder
clay, have most probably been formed in a similar manner,
viz., by floating ice dropping boulders and pebbles on to clay-

beds in process of formation. They are from their marked
characters traceable throuph gradual chang-e into gneiss and
granite, where all the boulders, with the exception of the

quartzites, are also changed into granite, but generally of a

different textiire from the matrix, so that, on weathering, the

boulders come out in their original shapes. The slates are

seen in small strips of country, mostly in the centres of anti-

clinals or by faults. The boulder slate runs from the Daly
and Stanley Mines to Hamilton Creek and Bill}^ Spring's."'

Pari. Paper No. 40 of 1884, p. 3.

1885. PT. Y. L. Brown. Journey to Silverton. "At Bim-
bowrie, granite and slate conglomerate, and mica schist. This
slate conglomerate contains pebbles and boulders of granite,

quartzite, etc, and is penetrated by small dykes of coarse

granite." Pari. Paper No. 143 of 1885.

1891. H. Y. L. Brown. Further Geological Examina-
tion of Leigh's Creek and Hergott Districts:

—"Along the

northern boundary of the range, going from Petermorra,
there are beds of ferruginous sandstone and boulder conglome-
rate, resting upon graiiitic and metamorphic rocks." Pari.

Paper, 1892.

1894. H. Y. L. Brown. Report on the Peake and Denni-
son Ranges. The following clause probably refers to the beds
in question:

—"Near the borehole., some fourteen miles north-

ward [of Anna Creek Railway Station], the strata are lime-

stone, clay slate, conglomerate, and a siliceous brecciated con-

glomerate." Ann. Report, No. 25 of 1894.

1898. n. Y. L. Brown. Wadnaminga Goldfield :

— 'The
slates and flags, as well as the limestone, in this vicinity, con-

tain scattered boulders and pebbles of various varieties of

granite, quartzite, sandstone, slate, limestone, and other
rocks, sometimes forming a true conglomerate. Some of these

boulders are very large, and, judging from their size and mode
of occurrence, have probably been transported by ice action
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at an early period in geological iiistory." Records of Mines.

1898.

1899. IT. Y. L. Brown. Ohiddie Station : ^"Tlio coun-

try rocks in this district are vertical and inclined flaggv

slates, sandstones, limestones, and slate conglomerat<e." Pari.

Paper. 1899.

1901. W. Howchin. Preliminary Note on Glacial Beds
of Cambrian Age in South Australia. Trans. Rov. Soc, f^nouth

Aus., 1901, p. 10.

1901. C. Chewings. Glacial Beds of Cambrian Age in

Far North of South Australia. Trans. Rov. Soc, South Aus.,

1901, p. 45.

1901. T. W. Edgeworth David. The Glacial Theory ["By
an Investigator"]. The Uegkter (S.A.), September 17. 1901.
The Ad vert her (S.A.), same date.

1902. Glacial Committee Report. Aus. Asso. for Ad-
vancement of Science, Hobart meeting, vol. ix., 1902, p. 190.

1902. W. Howchin. Report of South Australian Glacial
Investigation Committee. Ih'id., p. 198.

1902. T. W. Edgeworth David. Note appended to Re-
port of South Aus. Glac. Inves. Committee. Ihid, p. 199.

1902. E. F Pittman. Two photographs of glaciated boul-
ders from glacial till, Petersburg, South Aus., Ih'id., facing p.
200.

1905. J. D. Iliffe and H. Basedow. Paper read before
the Royal Society of South Aus., ''On the formation known as
Glacial Beds of Cambrian Age in South Australia." Abstracts
published in Adelaide daily press, April 5, 1905, et .<t^r/., in
correspondence columns.

1906. J. W. Gregorv. "The Dead Heart of Australia."
p. 10, London.

The beds were, in the first instance, and for many years
later, regarded as a "conglomerate." which is a formation
very distinct from a glacial till, both in its origin and char-
acteristics. The credit of first recognizing the true signifi-
cance of these beds belongs to Mr. H. P. Woodward, some
time Assistant Government Geologist in Adelaide : but their
glacial origin could not be regarded as definitely determined
until the discovery of undoubted glaciated erratics in the till

beds of Petersburg and other places, in 1901.

LithologicaL—\ great uniformity of features is main-
tained over very wide areas, which makes the identification
of these beds comparatively easy. The ijreater j^art of the
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deposits form a highly characteristic till—unstratified, with
a ground mass more or less gritty. The beds are coarsely

cleaved, with flaky surfaces in the direction of the cleavage,

and producing, on weathering, rough serrated outcrops. The
grain varies in the degree of siliceous cement, from an earthy

mud-stone to a hard quartzitic base. The till includes

erratics, promiscuously distributed, and up to eleven feet or

more in diameter. Many of these erratics nave no known
location of parent rock in South Australia. It sometimes
passes into a quartzite or coarse grit, with irregular boun-
daries. In most localities the till is, at certain horizons,

interstratified with regularly bedded slaty zones, laminated,

and destitute of erratics, and not infrequently with thin dolo-

mitic limestones, which are generally gritty, and ma-y contain

erratics.

In common with most of the Mount Lofty Ranges, the

beds give evidence of pressure and strain. The tectonic

forces, operating from the east, have thrown the Mount Lofty
beds into great north and south folds, which often develop

into overfolds. The effects produced on the till by such
pressure are strongly evident and very interesting. The in-

cluded erratics, for example, have been forced to assume a

position with their longer axis parallel to the planes of cleav-

age, whilst the fracture of a great many of these included

stones in parallel lines across their short diameters, gives evi-

dence of strain operating along the cleavage planes. The ef-

fects of such strain are further seen by the apparent distor-

tion of some of these stones, and by the presence of fine par-

allel strise on their surfaces, caused by rotation in their bed.

Striae thus caused are of a totall}^ different kind from glacial

striae, and cannot well be confounded with the latter.

The dip of the beds varies greatly. In some of the north-

ern areas, as at Orroroo and some parts of the Flinders

Ranges, they exhibit anticlinal and synclinal foldings in large

curves. At Petersburg, Appila Creek Gorge, and other places

they are practically vertical. In the Sturt Valley they dip

under the Tapley's Hill slates at a low angle, whilst on their

eastern side they are reversed. In the Onkaparinga Valley
they override the newer Tapley's Hill slates.

The glacial origin of the beds is determined

—

(n) by the

typical features of the unstratified till: (h) the number,
great size, and promiscuous distribution of the boulders; (c)

the essentially foreign character of the included erratics; (rl)

the clear proof of glaciation on subangular erratics : fe) other

minor features usually present in ice-laid material.

Form of Glncintion.—Mr. AVoodward's suggestion of
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floating ice as the conditions under which tliese beds were laid

down is undoubtedly correct. There is no instance of a hard

glacial pavement that would indicate land-ice as the a^'ent,

but a continuity of deposit which shows that the material

was laid down in an area of uninterrupted sedimentation.

Extent.—The beds occur in their natural order with the

related divisions of the Cambrian series throughout the

Mount Lofty and Flinders Ranges. In the anticlinal and
synclinal foldings of these ranges the beds under description

make scores of outcrops, over an area which may be regarded
as a great triangle, having the Onkaparinga at its southern

apex, and the Willouran Ranges, near Hergott, on the one

side, and the extreme north-east of the Flinders Ranges, on

the other, forming the base-line. Measured north and south

they have an outcrop of 450 miles, and an east apd west

direction of 200 miles. The beds have been subjected to much
faulting, which, in the case of strike faults, have repeated or

obscured the beds, aiid by dip faults have broken the con-

tinuity of the outcrops.

A more detailed description of these beds is reserved for

future publication.

A paper was read before this Society in April of last

year by Messrs. Iliffe and Basedow, in which the authors gave

a totally different explanation of the beds in question. This

paper was not printed in the Society's Transactions, but
lengthy abstracts from the paper appeared in the Adelaide
daily press- of April 5, 1905, and was supplemented by subse-

quent correspondence. Tne theory expounded by the essay-

ists was that the beds in question owed their existence, '"not

to glacial but to cataclysmic action," in the form of a
''thrust conglomerate," and that this ''extends along a line

of fault from the south of Adelaide far into the north." The
''foreign stones" are accounted for by the supposition that 'a

fundamental series was first folded between overlying beds,,

the fold closed forming thin alternations of different litho-

logical composition, and the older were then thrust up among
the younger." Great emphasis was laid upon the "deforma-
tion produced by stress due to earth movements occurring in

the rocks adjacent to and bordering on the conglomerate m
the Sturt Valley." I do not intend to discuss tb'^ points at

issue between Messrs. Iliffe and Basedow and myself. I do
not think it necessary to do so. The observations of the

gentlemen referred to were limited to one locality, and their

theories are entirely unsupported by the facts. The fulness

and clearness of the evidences for the o-lacial oris"in of these

beds have received the unQualified acceptance of se\eral dis-
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tinguished geologists * who have been on the ground, and
their special knowledge of this department of geological

science confers on their opinions the greatest weight.

From the base of the glacial till there follows, in de-

scending order, a thick series of quartzites, slates, phyllites,

and limestones, which exhibit a certain uniformity of features.

They are found in the country lying between the Sturt River
and the main heights of the Mount Lofty Ranges. The very
siliceous character of most of the quartzites confers on them
great resistance to waste, with the result that they develop

prominent ridges, forming the principal heights, and make
precipitous cliffs and waterfalls in the lateral gullies. The
associated slates give feature to the foot-hills and lesser heights

by rounded summits and a rich verdure which springs from
their productive soils.

The series is conformable, and with strong resemblances
throughout, but for convenience of treatment it may be con-

sidered imder the following sections :
—fa ) The Upper

Quartzites (Mitcham and Glen Osmond beds) : fh ) the Thick
rGlen Osmond) Slate : fr) the Middle or Thick Quartzite : frl)

the Phyllites and Lower Limestone: ff') the Basal Grits and
Conglomerates.

III.—Upper Quartzites (Mitcham and Glen Osmond
Beds).

The junction of the till beds with the underlying quartz-

ites can be conveniently stiidied in the Sturt Valley (Section

22, Hundred of Adelaide), and in the railway cutting near
the Blackwood Metropolitan Brickworks. A good section is

also visible in the Onkaparinga (Section 858, TTundred of

Willunga). The beds immediately beneath the till are lami-

nated and wavy in structure, and usually strongly flexured

and contorted. They stand at a high angle, and, in places,

override the till beds along its eastern margin ; whilst the
till beds override the superior Tapley's Hill slates on the
Onkaparinga.

The Upper Q^^artzites, of which there are several dis-

tinct beds, outcrop along the foot-hills at Glen Osmond, Mit-
cham, Belair, etc.. They have been extensively quarried
throughout the Adelaide district, and many instructive sec-

tions can be seen. As they are much faulted, it is difficult

to establish a clear correlation of the disjointed members of

the series, but the main quartzite, worked at Glen Osmond

* See refei-ences, ante, under the names of Professor T. W.
E. David, Profes.sor J. W. Qrefroty, Mr. E. F. Pittnian, and
otl)ors.
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and Mitchani (two miles apart), appears to be tlie same bed,

and is about 100 feet thick.

The petrological characteristics of these quartzites are re-

markably uniform and constant throughout the series. Mac-

roscopically the stone is highly vitreous, and has a piebald

appearance. This effect is produced by the presence of clastic

felspar, of a white colour, distributed through the siliceous

cement, in company with grains of quartz which are often

confluent. The proportion of granular felspar to quartz

grains ranges from 30 to 40 per cent. This constituent is

sometimes excessively fine, and can only be clearly distin-

guished after the stone has been immersed in water. The
stone may be regarded as a fine-grained, arkose sandstone or

grit, derived from the waste of granitic rocks, and subsequently

metamorpbr>sed by the infiltration of silica from solutions. The
proportion of siliceoas cement present in the stone determines

the economic use. Where the proportion of silica is rela-

tively low the stone is used as a freestone for buildingf ; but

where high it is best adapted for road metal. In many
pla^^es fault breccias occur, and when these carry vughs, very

fine nests of quartz crystals and tabular crystals of barite are

sometimes found. An interesting series of petrological studies

in South Australian quartzites was carried out by my late

colleague. Dr. Woolnough, and published in the Transactions

of this Society."^

IV.—The Thick Slate (Glen Osmond Slate).

The quartzites of the Glen Osmond and Mitcham dis-

tricts are interstratilied with slates which have an aggregate

thickness exceeding that of the associated quartzites. In
structure they vary from laminated shales, with slight evi-

dences of cleavage, to slates in which the cleavage is com-
plex, and obscures the bedding. The metamorphic effects on
the slates increase with the relative depth, so that the lower

beds differ mucn in structure and lithological aspects from
the higher.

For purposes of identification the shales and slates of this

series present equal difficulties as those connected with the

quartzites. Beds widely, removed in their vertical order are

at times faulted against each other with no superficial evi-

dences of such displacements. In the great fold movements to

which this series has been subjected it has been the weak
and yielding slates which have suffered the greatest defor-

mation. The pressure which caused the earth-folds was

* Petrological Notes on some South Aiis. Quartzites, &c ,

Trans. Roy. S<w. South Aus., vol. xxviii., p. 193.
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directed from the east tawards the west, and has resulted in

the stronger quartzites making overfolds, ana crusiiing or

overriding the slates. The slate-bed which overlies the quartz-

ite of the round hill at Mitcham, for example, has had a

sharp throw-down to the west, as seen in an old quarry in a
by-road, on the south side of the township. The beds are

vertical, wavy in the grain, and exhibit several nearly hori-

zontal thrust-planes in a movement from east to west, by
which the vertical beds have been broken and slid along planes

at right angles to the bedding. Fine examples of thrust can

also be seen in cuttings on the new road between Magill and
Norton Summit.

The thickest of these slate-beds occurs immediately below
the Glen Osmond quartzite. The junction of these beds (which

also exhibits a remarkable illustration of thrusts) can be dis-

tinctly seen in the large quarry which has supplied much of

the building stones of Adelaide and district. The slates rise

from beneath the quartzite, at a low angle of dip, and extend
in the direction of Mount Lofty, as far as the Eagie-on-the
Hill ; down the Waterfall G ully, and in a northerly direction,

they form the grassy foot-hills which run parallel with the
ranges. In its upper portions it has the features of an earthy
slate, with cleavage imperfectly developed, but near the base

it is often a typical phyllite. This bed forms the dominant
outcrop on the western flanks of the Mount Lofty Ranges,
and is probably not less than 2,000 ft. thick.

Towards the bottom of this thick slate several beds of

quartzite are intercalated. These can be seen on the Glen
Osmond road, between the Eag-le-on-the-Hill and Crafers, and
also in the Fourth Creek (Morialta), where one of the beds
makes a scarped cliff on the south side of the gorge, where
the softer beds are strongly sericitic.

At the Fourth Creek and Stonyfell, as well as at other
localities, the "thick quartzite" (which underlies the ''thick

slates," and will be described presently), has been sharply
curved towards the west, sometimes overfolding, and has
thereby thrown the overlying thick slates down to the west,

forming the clay foot-hills referred to above. It is from this

movement that the Glen Osmond slate-beds have such an ex-
tended area in a northerly direction. The stratigraphical
sequence of these beds is materially simplified by the j^res-

ence in them of a calcareous belt, which is moderately con-
stant in its features, and forms a definite horizon in the series.

It includes an impure limestone, locally known as "blue
metal," which has been extensively used for road-making.
The stratigraphical importance of these beds requires sepa-
rate reference.
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v.- " BIue=Metal " Limestone.

The stone is a blue-black carbo-argillaoeous limestone, with

some chert, which occurs in thin seams or as small pellets

distributed through the limestone. The calcareous zone in the

slates is about 30 or 40 feet in thickness, in which the so-

called "blue metal" makes beds of stronger stone, varying;

from a few inches up to 10 or 14 feet in thickness. Its dark
colour is distinctive, and the outcrops are usually marked by
the presence of superficial travertine. The beds occur at in-

tervals along the foot-hills adjacent to Adelaide, not on a con-

tinuous or uniform line of strike, but in faulted fragments.

The main localities for their occurrence are as follows :
—

Glen Osmond Road.—The relationship which this belt of

impure limestone bears to the associated slates can be well

seen in outcrops near the Mountain Hut Hotel, on the Glen
Osmond Road. The beds are on tlie old road, about half a
mile higher up than the hotel, and cross the new road in a
north-west directioa, just above the sharp turn which has ob-

tained the name of the "Devil's Elbow." Here a large quarry
has been worked m the stone, the "blue metal" having a
thickness of about 14 feet, with a dip of 20° in a direction 20°

south of west. The strike carries the beds along the hillsiae,

and obliquely across the lower bend in the road, and beneath
the Mountain Hut Hotel.

Mitcham.—What are probably the same beds occur in

the thick slates on the south side of the Brownhill Creek,
opposite the school on the public reserve. The main lime-
stone is here 12 feet thick, w4th several thinner beds of lime-
stone in the section. It has been quarried at several points.
Dip south-east at 25°.

Br'at/monf. The "blue metal" limestone is well exposed
in Goldsack's quarries, near Beaumont, on the Burnside and
Glen Osmond Road. The quarry face shows about 40 feet
of stone, with 14 feet of "blue metal." The limestone layers

.

are separated by laminated and calcareous slates, which are
greatly puckered and compressed into small angfular folds and
little overfolds in the direction of the dip, which is west, at
25° -30°. The crush has developed a phyllitic structure in the
slates. The beds curve around the north side of the hill and
across a small gully to the east, and slope upwards to near
the top of the ridge, where the dip is at a lower angle and
apparently directed to the eastwards. A little short of the
summit the limestone is cut off by a bar of quartzite (much
penetrated bv quartz), about 12 yards wide, and cuts across
the strike. This is apparently a fault rock. On the east side
of this quartzite, or fault rock, are grev slates.
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Stoi/t/fell.—This outcrop occurs about two miles north-

east of the preceding one. A private road passes beiiind the
wine cellars at Stonyfell, leading to several quarries in the

'blue metal" limestone, situated on the ridge about a third

of a mile to the west of the Stonyfell (Dunstan's) quartzite

quarries. The "metal" is about 10 feet thick, but is some-
what uncertain in its quality. In some of the workings the

associated calcareous slates afford beautiful examj^les of bed-

ding crossed by cleavage planes that can be obtained in good
hand specimens. The beds having suffered a dov»^nthrow to

the west (as shown in Dunstan's quarries), are broken and un-
certain as to dip. In one of the "blue metal" quarries a

small fault with contrasted dip is seen : the one easterly at

20', the other 20 south of west, at 20 \ The general strike,

however, is a little east of north, which carries the beds across

the valley on the north side, where they have also been quar-

ried.

Further outcrops of these beds can be traced in the olive

plantation, about three-quarters of a mile to the north of

Stonyfell, where they have been quarried at many places along

the strike. The thickness of cover in most of the "blue
metal" outcrops has led to a system of under-mining, by
which large caves have been excavated and carried back on
the line of stone as far as it was safe to do so. In this

method, successive quarries are worked along the line of out-

crop, as has been the case in those now described, as well

as in most of the other outcrops of the ''blue metal." The out-

crops in this instance follow the south side of a dry gully

through the olive plantations, and pass out of these grounds
on the eastward (Sections 108 and 918, Hundred of Adelaide)

to the head of the gnlly, where a quarry exposes very char-

acteristic phyllites, with thin beds of the ''blue metal."

Here the beds roll in a shallow syncline with low dip to the

south, and appear to run out to the east. A great thickness

of these calcareous bedsi is exposed in the dry gully on the

north side of the olive plantation, where the beds have been
quarried at the bottom, and also in a small quarry on the

north side of the valley. At the latter position the limestone

beds are seen to be nearly horizontal and faulted against the
slates, which are thrown down at a high angle. Much tra-

vertine appears on the surface from this point, northwards,
towards Magill, but no "blue metal" beds are exposed, having
apparently been cut off by the fault seen in the small quarry
just referred to.

Magill.—About half a mile from the tram terminus at

Ma.gill several quarries in the "blue metal" beds can be seen

on the north side of the old road to Norton Summit. The
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main quarry shows a face of '24 feet in all, wit li 12 feet of good
"metal." Dip west at 35''. A little higliei- ii]), on f.he same
bank, phyllites with a 6-feet bed of qiiartzite are seen in an
old quarry. Here the beds show a shar^) monoclinal fold, in

which the septum has a dip to the south-west at 75 '^.

On the new road to Norton Summit, alxnit half a mile

above the Magill Reformatory, the "blue metal"' beds are seen

in a road-cutting, which is due north-east from the outcrop
on the old road. The beds are not so strong a^ usual, but
this may be partly due to weathering. Dip, 10^ east of south,

at 38'^. The strike from this point (judging by the travertine

surface) follows the foot of the low hills bordering on the

plains. Similar indications appear at the mouth of the Fourth
Creek and on the hill slopes south of the Fifth Creek. The
presence of travertine cannot be taken, however, as a sure

guide to the presence of a limestone beneath, as there is often

sufficient diffused lime in the slates themselves to produce a

considerable travertine cap.

Anstey's Hill and Teatree Gully.—On the main road be-

tween Paradise and Houghton (Section 5608_, Hundred of

Yatala), where the old and new roads of Anstey's Hill are

nearly parallel to each other, black slate with bands of blue-

black limestone cross the road, and can be traced along the
strike on either side. The outcrop is very similar to the "blue
metal" stone met with elsewhere, although the limestone is in

jilaces somewhat of a lighter colour than is usual for this bed.

The outcrop on the road extends for about a hundred yards,

and is followed on its eastward side by a ferruginous rotten

sandstone and cherty quartz with phyllites.

The strike carries the beds, on the south side, across

Payne's Gully and the next spur, and was traced in the
same direction until not far from the north bank of the River
Torrens. The exposures show the beds to be vertical, or in-

tensely contorted into acute folds with the dip rapidly chang-
ing to opposite directions.

On the north side of Anstey's Hill road the beds can be
followed down the valley and across the Water Gully road,

where good sections of strong stone can be seen on the road
and in Mr. F. Newman's garden. The beds take the next rise

to the north (passing a little east of the old ironstone flux

mine. Section 5632), where it is mostly evidenced by the
presence of chert or cherty quartz on the top of the hill.

From this point the beds descend and cross the Teatree Gullv
road, about halfway up the gorge. Here they make two (if

not three) distinct outcrops. The stone is very strong, carries

much chert, as do also the associated phyllites. and is quar-
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ried. In these sections there are extraordinary evidences of

crush, with reversed faults showing push from the east.

The 'blue metal" beds are nipped in between two ridges

of the thick quartzite, which appears to be repeated here by

a strike fault. One ridge runs from the River Torrens by way
of Anstey's Hill to the bottom end of the Teatree Gully

gorge: and the other, almost parallel, crosses Anstey's Hill

road, about half a mile higher up, and strikes for the top of

the Teatree Gully, where it has been extensively quarried.

Between these two ridges of quartzites, the phyllites and
"blue metal" beds have received a great nip (as already

described), with much quarfz veining that has prompted ex-

ploration for minerals, but without success. In all

the other instances the "blue metal" beds out-

crop on the western side of the thick quartzites,

but in the Anstey's Hill and Teatree Gully sec-

tions they outcrop on the eastern side. This accords with the

prevailing dip of the quartzites of Anstey's Hill, which is

towards the east, and has been no doubt influenced by the

strike fault which has given the beds an easterly tilt, and
thereb}^ also thrown the "blue metal" beds to that side.

Waterfall Gully.—That part of the gully which is below
the First Waterfall, as well as the left bank of the stream, in

its upper part as far as the Eagle-on-the-Hill, consists al-

most entirely of thick slates, which are presumably an exten-

sion of the thick (Glen Osmond) slates. A footpath leads up
from the base of the waterfall to the ledge over which it

plunges. On this path, just before reaching a rustic bridge

which spans a small runner from the hill, an outcrop of the

dark calcareous beds can be seen in the bank side. The beds

have a dip, 20° south of east, at 46°.

General.—The repeated occurrence of this very charac-

teristic horizon of carbo-argillaceous limestone and chert is of

great significance with respect to the stratigraphical rela-

tionships of this much-disturbed district. Assuming that

these occurrences represent one and the same set of beds, they
indicate an horizon in the thick (Glen Osmond) slate, which
becomes an important datum line for the determination of the
associated quartzites, both above and below. Their anoma-
lous position, in flanking the base of the Stonyfell quart-
zites (although really superior to them in position^), is ex-

plained by the great fold along the western side of the range
in which the thick quartzites participated. In this move-
ment, the overlying slates were tipped over to the west, and,
being softer than the quartzites, have suffered a more rapid
denudation, which has placed them at a lower level than the
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underlying harder beds. The general trend of these lime-
stone outcrops is along the western slopes of the foot-hills, and
separately, curving upwards in an easterly direction towards
the rise, die out before reaching the summit.

VI.— Small Dolomitic Limestone.

At a lower horizon in the thick (Glen Osmond) slates

than that occupied by the '"blue metal" limestone, a small,

buff-coloured dolomitic limestone occurs. It does not appear
to exceed from a few inches up to a foot in thickness, and
from its thinness is often only indicated by loose fragments
and travertine cover. It is associated with a fine-grained,

laminated quartzite, which weathers smooth and of a buff

colour, and carries a close superficial resemblance to a dolo-

mitic limestone. Irdeed, some specimens give a slight re-

action for calcium-magnesium carbonate. It has a distinct

outcrop, about a foot thick, on the west side of Waterfall
Gully (high up) ; also at some old mine workings on the same
side, but at a lower level. It has also been noted at Brown-
hill Creek, above Mitcham ; on the north-east side of Green-
hill road, where it is associated with lumps of magnesite or

dolomitic travertine; on tne spur between the Third Creek
and Horsnell's Gully ; and probably on the hillside, near the
by-road, south of Fifth Creek, where a piece of dolomitic lime-

stone was found in the surface travertine associated with the
buff-coloured laminated quartzite, which usually accompanies
this bed. A thin dolomitic limestone was found crushed in a
fault plane, on the hill south of the Torrens Gorge, where it

is associated with much quartz and chlorite.

VII.—The Thick Quartzite.

Anstey's Hill, the Black Hill, Stonyfell, and Mount
Lofty form the most conspicuous eminences of the Mount
Lofty Ranges, as seen from Adelaide. They have much in

common. They each consist of quartzites of great thickness

(probably not less than 1,000 feet), whilst a similar geological

character has given rise in each case to a scrubbv vegetation

that clearly defines them in the landscape. In structure, the

quartzite is seldom massive, but is divided up into relatively

thin layers of solid stone, separated by partings of shale or

mylonitic material. The composition of the stone is that of

a clastic rock, consisting, in the main, of rounded quartz and
felspar grains, similar to the other quartzites of the series.

From the features which these several outcrops have in com-

mon, as well as other considerations which will a]3pear in the

sequel, it is believed that thev represent the same geolosfica?

horizon, although thev form disconnected fragments.
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Anstey's Hill is a prominent spur of the Mount Lofty
Ranges, situated a mile and a half, in a direct line, north of

the Torrens Gorge, and is traversed by the main road between
Paradise and Houghton. It exhibits a thick series of quartz-

ites, which in structure and composition bear a close resem-

l)lance to the thick quartzites which occur in the other locali-

ties referred to above. The cvittings on the road, as well as

numerous quarries, give excellent sections of the beds. The
beds dip east, or a little south of east, varying from 50'' to

70^, which they maintain in a direction across the strike, for

about a quarter of a mile, indicating great thickness. The
outcrop is continuous to the River Torrens, and forms the

precipitous hill on the north side of the waterworks weir.

On the east side of the great curve in the road, w^hich

goes around the north side of the hill, the quartzites take a

lower angle of dip, and just before they disappear are hori-

zontal, or perhaps have a slight dip to the west. There, is

liere a sudden change to 2Dh3dlites, with miich thrust to the

west. From the dip of the quartzites these phyllites should

overlie them, and the ''blue metal" beds, which outcrop a little

higher up the road, point in the same direction. The phyl-

lites are greatly disturbed, and it is probable that they are

faulted against the quartzites. The relationship which the

Anstey's Hill quartzites bear to a parallel ridge of similar

stone on the eastern side is referred to under Section V.
The Black Hill, situated at the entrance of the gorge of

the Fifth Creek (Montacute road) forms the greatest mass
of quartzite in the Mount Lofty Ranges. Its steep sides and
flat top, covered with a sombre scrub vegetation from top to

bottom, makes it a conspicuous object from the plains, and
has secured for it the appropriate name of the Black Hill.

The hill rises 1,000 feet* above the plain, and consists of quartz-

ite throughout. The stone is divided up into compara-
tively thin beds, separated from each other b)^ partings of a

more or less shaly nature. These partings consist mainly of

sand grains mixed with thin laminae of silicates, which give

evidence of much shearing. There has evidently been con-

siderable movement along the divisional planes, which would
be planes of weakness under stress. Quartz has been develop-

ed, more or less, in these partings, and in a few instances a

slight evidence of pegmatitic structure was recognized. In
the Government quarry [Stone Reserve^ Section 304, Hundred
of Adelaide], about a quarter of a mile from the mouth of

* As near as can be judp^ed from data kindly supplied by the
Surveyor-General's and the Engineer-in-Chief's JDepart-mentf;. the
Black Hill is 1,540 feet above sea level, and 1.140 feet above the
plains at its base.
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the gorge, theie is a conspicuous fault dyke in tlie centre of

the quarry, 2 feet thick, having well-defined walls, and iiades

10° east. The dyke consists of brecciated quartzite and quartz,

the whole mass thickly penetrated by dendrites.

The beds being tliin and much jointed, the stone is only

used for road metal, and is easily won. The dip of the beds

swings round between south-west and south-east, at from 18'

to 25 . Tlie steepness of the face, the extensive jointing of

the beds, and the dip being towards the gorge, have had the

effect, in wet weather, of bringing down great slides of stone,

damming the creek and blocking the road.

The Fourth Creek (Morialta).—The thick quartzite,

which forms tlie high range on the north side of the Fourth
Creek, is undoubtedly the same as that of the Black Hill, but
it is a distinct fragment. The Black Hill is determined by
faults, both on its west and south sides. The west fault is a
continuation of the great displacement which runs along the

western slopes of the hills, and the fault on the south side

follows the direction of the Fifth Creek. The latter has
broken the continuity of the thick quartzite, and thrown it

further to the east between the Fifth and Fourth Creeks.

Stnnyfell presents another isolated fragment of the thick

quartzite, almost equallino- the Black Hill in magnitude. The
beds for the most part have a comparatively low angle of dip
directed to the south-west, but the dip increases towards the
western side, where the beds roll, and are intensely disturbed
as they near the important fault which skirts the foot-hills.

The fault-plane can be well seen in Dunstan's extensive

quarries. The strike of the fault here is 35° east of north,

and can be traced along the outcrop, both north and south.

It is well seen in the Fourth Creek and between the Fourth
and Fifth Creeks. The zone of fault-fracture in the quartz-
ite at Stonyfell is about 50 yards wide, in which the rock is

much brecciated, and penetrated by quartz veins. The quartz-

ites are thrown against the slates, and the slates dip towards
the fault-plane. At the fault their dip is 55° east, and in

a short distance away, in a small quarry on the old road, the
dip is 35^ in the same direction. The quartzite comprises the
high ground to the south of Stonyfell, which is intersected by
Slape's Gully, and is limited, in the main, on that side bv th^
Greenhill road. At Stonyfell, as in all cases with the thick
quartzite, the stone is exclusively used for road metal.

Mount Lofty—Mount Lofty owes its prominence to the
thick quartzite, which forms its summit, and is there nearlv
horizontal in position. The ridge which connects the Mount
with Crafers forms a continuous outcrop of the same beds, and
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may be regarded as the crest of a wide anticlinal fold, nearly

flat on top, with a low dip to the south-east on its eastern

side ; and a gradual slope with a dip to the south-west on its

western side—the dip slope trending towards the Glen Osmond
road. The summit of Mount Lofty, especially on its western
face, is composed of crags of large size, which rise steeply from
the road to a height of 150 feet. The east side of the ridge

is steeper than the western, and cuts off the qiiartzite some-
what abruptly, the base of which is seen near the bottom of

the escarpment, where it gives place to a compact slate, fre-

quently coloured red. The line of junction between the

quartzite and slate is marked by several springs, which yield

strong runners of water.

The best exposure of the quartzite is seen in Hardy's
quarry, on the east side of the ridge, near the road which con-

nects Crafers and Piccadilly, and from which most of the

road metal of the district is obtained. The top beds are soft,

from the effects of weathering. The main body of the stone
is siliceous, much jointed, and breaks with a free fracture.

The bottom beds in the quarry contain a proportion of crys-

talline silicates, of a kind that alters the grain and makes the
stone tenacious and tough, and difficult to break. This fea-

ture is mainly seen on the west side of the quarry, where the
beds show the effects of thrust, directed from the east, which
has raised the beds into a succession of small saddles, with a
talcose film between the layers.

Stratigraphy of the Thick Quartzite.—The evidence
seems to be conclusive that the prominent outcrops of An-
stey's Hill, the Black Hill, the Fourth Creek Hilk'Stonyfell.
and Mount Lofty represent the same geological horizon. If

so, they are examples of block-faulting on a large scale. A
very thick series of beds has been tilted, broken into large

fragments, and rendered discontinuous by a deformation of

the earth's crust. This conclusion has been reached partly
by the correspondence which these quartzite blocks show to

each other in their lithology and great thickness, but more
particularly from the peculiar occurrence of the "blue metal"
limestone which accompanies them. This limestone appears
to be in its normal position on the Glen Osmond road and at
Beaumont, where, respectively, it is inferior in position to

the Glen Osmond quartzites, and superior to those of Mount
Lofty.

In the same way, along the foot-hills, the ''blue metal"
limestone at Beaumont, stands related to the Slape's Gully
quartzites : the same beds at Stonyfell and the olive planta-
tions are stratigraphically associated with tlie Stonyfell
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quartzites : the Magill and Fourth Creek exposure, to the

Fourth Creek and Black Hill quartzites, and, in each case,

the limestone, thout^h stratigraphically superior to the

quartzites, is thrown down to the west. At Anstey's Hill,

however, where the quartzites are tipped to the east, the blue

limestones are also thrown to the east. This stratigraphical

association of the two sets of beds throughout the district

(notwithstanding the disturbed condition of the field), estab-

lishes the order of succession and materially assists in fixing

the main fault-planes.

VIII.—The Phyllites and Lower Limestone

CRiver Torrens Limestone).

A pJiyllite is an argillaceous rock of a micro-crystaliiue

structure. It differs from clay-slate mainly in its more schis-

tose character. It is generally laminated ana wavy, and the

development of sericitic mica gives it a lustrous appearance.

There is no sharp line of distinction between the Glen
Osmond slates, which are sometimes phyllitic (especially in

their lower members), and the phyllites proper, winch occupy
a geological horizon beneath the thick quartzite described

above. The development of the phyllitic structure appears to

have been mainly determined by the measure of folding lo-

cally developed ; the greater the crush the more distinctly are

the phyllitic features manifest in the beds.

These beds outcrop on the north side of the Black Hill,

are well seen in gullies facing the west ; and also in the Tor-

rens River, above the weir, where they have yielded a
small amount of copper. The phyllites occur on the east

side of Mount Lofty (rising from beneath the quartzite). and
from their decomposition the productive garden soil of Picca-

dilly, situated in the valley, has been mainly derived. The
Mount Lofty Park Mine (Section 840, Hundred of Onkapar-
inga) is in these beds. The ore is mainly sphalerite (zinc

sulphide), with a little galena and iron pyrites. The phyl-

lites at this place dip south-east at 30°, and the lode, which
does not exceed 4 inches in width, has well-defined walls, and
hades to the north at 80°. Not much quartz is present in

these slates, a feature in which they show a strong contrast to

the Pre-Cambrian slates of the district. The dip of the beds
increases to the eastward, where they become vertical, or dip

east at a very high angle.

The phyllites are often strongly chloritic, giving the
stone a green colour, and along lines of great disturbance, ac-

companied by quartz veins, the mineral chlorite is often found
in considerable quantities. The contemporaneity of the
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quartz and chlorite, in their origin, is proved by the inclu-

sion of granular chlorite within the crystals of quartz.

Phyllites also occur extensively in the Onkaparinga River,

about Clarendon ; in the Little Para River, and tlie South and
North Para Rivers.

Interbedded with the lower phyllites are quartzites and
limestones. The latter are of great stratigraphical value in

determining the geological horizon of the lower members of

the Cambrian series.

Tlte Jjower (or liivtr Torrmii) Limestonf.—Towards the
lower j^art of the phyllite-quartzite series (which underlies

the thick quartzite of the Black Hill, Mount Lofty, etc.), is

an important developnient of limestone. The main bed varies

from a blue or buff-coloured limestone to a white crystalline

marble. It is frequently dolomitic, aud in places becomes a
true dolomite. The designation 'lower limestone" distin-

guishes it from the Brighton and Reynella limestone, which
occupies a much higher geological horizon : and as it is typi-

cally seen in the valley of the Torrens and its tributaries, it

may be called the 'Torrens limestone."

The limestone proper is associated with impure calcareous

beds and quartzites, whilst the much faulted and broken condi-

tion of the beds makes it somewhat difficult to state their

exact sequence, but the following appears to be the order in

descent :
—

( (t ) Overlying (rather thick) quartzite.

(h) Impure siliceous blue limestone. ,

( c) Calcareous quartzite. Weathers with quartz grains on
surface of stone.

(d) Quartzite. About 50 feet thick.

( e ) Slate. Calcareous near bottom. About 60 feet thick.

(f) Buff-coloured dolomitic limestone, or marble, with
one or two earthy beds (not exceeding 2 feet), in-

terbedded with the limestone. About 150 feet

thick.

(g) Phyllites and quartzite.

Taking the limestone beds as a whole, for general descrip-

tion, the following localities have been noted : —It forms a

rounded hill at Montacute, on the I'idge behind the church.

It crosses the new and old Corkscrew Roads, where it is appar-
ently faulted with a throw to the west. In one direction

(going east) it can be followed down to the Corkscrew Valley,

and skirting the hillside (going east) it crosses a small creek

at the back of Mr. Barnet's house; then, passing over the next
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ridge, it appears on the south side of the old Montacute minCj

and is strongly developed in the Sixth Creek, on the same

line of strike : and also in a tributary of the Sixth Creek. Sec-

tion 5524.

Another line of strike of these beds, roughly parallel to

the preceding, is met with on the ridge separating the Cork-

screw Valley from Pinkerton Gully. In the latter the lime-

stone becomes faulted, and is thrown down, on the east side

of the gully, towards the bottom; then, passing over the east

ridge, it again crosses the Sixth Creek, not far from the lat-

ter's confluence with the Torrens, From thence, with a strike

east, slightly north, it passes over a steep hill, and is found
in the grounds of Mr. Hersey and Mr. Batchelor, on the fol-

lowing rise. Maintaining the same general direction, the

limestone follows the bed of the Torrens eastward, outcrop-

ping for half a mile before reaching the junction of Kangaroo
Greek with the Torrens, and is continued beyond that point

to the old drive, known as "Anstey's Mine," which was worked
in this limestone, and is now beautifully coated with stalag-

mitic drapery.

Two other outcrops of this limestone occur in the bed of

the Torrens, in each of which the strike is nearly at right

angles to those just described. The more westerly of these

outcrops occurs in the southerly bend of the river in Section

333. The stone is a dolomitic limestone of a buff colour, and
is about 150 feet in thickness. On its southern side it is cut
off by an east and west fault, accompanied by great masses of

ironstone of metasomatic origin. The beds dip 20*^ west of

south, at from 35° to 45°. The limestone follows the left

bank of the river for about 200 yards from the angle of the
bend, when it rises to the bank at an increased angle of dip.

This outcrop is apparently an isolated fragment of no great
extent, determined b}^ fault planes.

On the east side of the same bend in the river, and nearly
opposite the confluence of the Sixth Creek, another outcrop
of this limestone can be seen in the bed of the Torrens. It
is similar m character and thickness to the one last described,
and has a like strike and dip, but on parallel lines. Locally
it is known as the "Marble Bar."

This line of outcrop extends in a south-easterly direction
for about a quarter of a mile. when, in the grounds of Mr.
Hersey, it is cut by a strike fault and ends abruptlv. Here
also, as in the case of the faulting of the limestone on the
west side of the river bend, the fault zone is marked by meta-
somatic deposits, and has been opened out in a small' quarrv
for ironstone flux. In the opposite direction the limestone
follows the gully in a northerly strike, passing through Sec-
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tions Nos. 5604, 5607, 5546, and 5517. It outcrops in the

vineyards of Highercombe, and can be traced up the side of

the hill towards the house; but it disappears before reaching

the latter. It is probably thrown down by a fault, as the

limestone was penetrated when sinking a well in Highercombe
House at a depth of 80 feet. On its western side the lime-

stone is here bounded by quartzite ; and on its eastern sid6

the Pre-Cambrian beds, in a high and rocky ridge, form a

continuous outcrop from the River Torrens to Houghton and
beyond.

Other Localities for the Lower Limestone.—In the-

Onkaparinga, a little below Hack's Bridge, where the beds
consist mainly of white marble, and are much obscured by the

alluvial of the stream. This outcrop is at no great distance

from the basal grits.

At Mount Bold, in the valley of the Onkaparinga, a blue

siliceous limestone outcrops on the east side of the Mount, and
a more extensive outcrop of limestone occupies the summit of

a minor elevation (Section 295, Hundred of Noarlunga),
about half a mile north-Avest of Mount Bold, and has been-

used to construct the ford of the river on the Clarendon
Road. The stone apparently dips S.S.W. at 15°. I cannot
definitely place this limestone, as it is a few years since I

visited the locality, but it is probably the lower limestone.

On the South Para there is an outcrop of the same lime-
stone series, which can be traced for a long distance on the
north side of the river, and is closely associated with the basal
beds, which rest on Pre-Cambrian gneiss.

Absence of these Limestones at Mount Lofty.—In
the consecutive order of the lower Cambrian beds this im-
portant limestone series ought to outcrop on the east side of

Mount Lofty, between that eminence and the Aldgate grits.

No such outcrop, however, occurs. The absence of these beds
must be referred to a strike fault of some magnitude, which
has prevented the limestone from showing at the surface.
This effect might be brought about in several ways. Two
examples are shown on Plate xii., figs. 2 and 3.

In fig. 2 the beds are throvrn down in two parallel trough
faults, which obscure the limestone, and cause a repetition
of some of the higher beds at the surface. The limestone is

shown as faulted ap-ainst the Pre-Cambrian beds at depth.
In fig. 3 a fault is shown which hades in the direction

of the dip. This would have tlie effect of cutting off some
beds and preventing their coming to the surface. I think
the section shown in fig. 2 is the more likely occurrence of
the two. and this is supported by some local features, which
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are best understood by applying to them the theory of a

trough fault.

IX.—Basal Beds of the Cambrian Series (Basal Grits

and Conglomerates).

For some time my attention has been directed to a series

of outcrops which exhibit features no less interesting than

difficult of interpretation. In general aspect they vary from

fine-grained, white, felspathic sandstones and grits, through

every gradation of coarseness to pebbly conglomerates. The
lithological features were strongly suggestive of their being

basal beds resting on an older and unconformable series.

This first impression as to their origin has been gradually

strengthened with more extended acquaintance, and there is

little doubt, I think, that we have in the beds, now briefly

described, the base of the Cambrian series of the Mount Lofty

and associated ranges.

The general strike of the beds follows a north-by-east

direction, through the Mount Lofty and Barossa ranges, and
can be studied in tlie following localities :

—(a ) the Inman
Valley; fh) in the ranges, a little east of Myponga; fcj on
the Onkaparinga, a little below Hack's Bridge, at Mylor

;

fd) at Aldgate, Stirling, and Carey's Gully; (r) on the

southern spurs of Forest Range, between Summerton and
Balhannah ; ff) on the River Torrens, near the confluence of

Sixth Creek, and through Houghton; (g) on the South Para,
near Menzies' Barossa Mine ; (kj on a line, rather more to the
east, forming escarpments of the Barossa Ranges, south-east

of "Williamstown ; fij and at Tanunda. There is also a con-

glomerate at Hog Bay,"^ Kangaroo Island, which is about on
the same line of strike with the outcrops already referred to,

and may represent the same horizon.

As illustrative of the general features of these beds a few
of the outcrops will be briefly described.

Aldgate. — In this locality the basal beds are mostly
gritty sandstones, with white felspathic cement, jDassing at
times into coarse grits, with occasional pebbles. The stone is

soft to friable. A special feature of the stone (as it is of most of

the beds at this horizon) is the occurrence of ilmenite grains,
which are laid down along current planes or diffused through-
out the stone. Current bedding is common. Joints irregu-
lar. Much strain is exhibited by the texture of the stone, as
well as by frequent small faultings of the body of the stone,
which is only made apparent by the dislocation or faulting

* Tate : Trans. Roy. Soc. South Aus., vol. vi. (1882-83). p. 122.
Howchin : Ih'id., vol. xxvii. (1903), p. 82.
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of tlie dark Hues of ilmenite deposits. The stone can be got

in very large blocks, but is of uncertain coherence.

These beds can be studied at Torode's Quarry, Stirling

West, from which the stone for building the Conservatorium

of Music and portions of the Adelaide Children's ITospital was

obtained. The quarry exposes about 50 feet of stone face,

with a south-east dip at 42 \ The top layer of the quarry

is a hard siliceous quartzite of the Mitcham type. This hard

bed can be traced on the west side of the quarry, across the

road, and on the railway line, where it is exposed in the first

cutting above the Aldgate Station. The beds also skirt the

hillside on the north side of the line, and have supplied a

quarry near the entrance to Sewell's Nursery, showing a dip

south-east at 21°. Opposite the railway gates (north side)

the road is cut through these rocks, showing, in top beds,

about 24 feet of soft laminated sandrock, underlain by hard
Mitcham stone, with diffused ilmenite grains. Dip south-east

at 20°. The hard rock is exposed for about 17 feet in thick-

ness, under which is soft laminated felspathic beds. At a

short distance up the road to Stirling the first of two quar-

ries shows soft laminated rock on top, with hard Mitcham
stone beneath, and a dip south-east at 16-25°. About 70
yards higher up the road the second quarry exposes hard
white felspathic quartzite, in broad dip slopes, reading south-

west at 10°. According to the dip, which shows a slight anti-

clinal curve across the strike, the main stone probably under-
lies the hard rock of the lower quarry, which is further in-

dicated by the former being overlaid by hard siliceous

quartzite, as in the case of the lower quarry.

Within 20 or 30 yards of the felspathic quartzite, grani-
tic rocks appear in the road, and in the creek which runs by
its side. The granitic belt has a width, at this spot, of 420
yards, with an outcrop trending in a north-easterly directioa,

showing at intervals through the ranges. It cannot be traced
in the opposite direction, being apparently obscured by the
felspathic sandstones and grits which rest upon it.

The question of the relationship which the orits bore to
the granite was rendered dif^cult, inasmuch as the line of
junction is obscured by soil and wash from the liills. It was
observed, however, that the granite, which is mostly in the
form of pegmatite and aplitic dikes, penetrates a set of beds
which are of very distinct lithological character from the
local grits, as well as divergent in dip. On the south side of
tlie granitic belt aplitic veins penetrate what iriay be a much
altered quartzite ; whilst on the north side the granite is

bounded by talcosc and chloritic slates, which show a dip of
75°, with a face to tl>e road of 77 yards long. At the north-
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erii limits of these slates the local sandstones are seen again,

with a dip south-east at 45". These beds, with granitic in-

trusions, I regard as a Pre-Canibrian inlier that has become

exposed by the removal of the basal beds of the Cambrian

series.

Another section of the beds in question can be seen on the

back road leading from Aldgate Station to Stirling. Jt is

almost due east of the one last described, and at no great dis-

tance from it. The outcrop is exposed in a small cutting

on the road, and shows unconformity between the two series

The Pre-Cambrian slates, with pegmatite veins, show folia,

with a dip south 10° west at 85°, and are overlain by hard

quartzite of the Mitcham type, which dips 10° east of south at

35^
A still more interesting exposure of the two unconform-

able series occurs about one and a half miles to the north-

east of the one just described, on Sections 1203, 1133. and
1134, Hundred of Onkaparinga. On the district road, in

front of Mr. Melrose's house, and on the creek to the east

of the road, an excellent line of junction can be studied.

Here very characteristic exposures of the Aldgate sandstone

occur, which can be seen resting unconformably on aplitic

and highly-foliated crystalline rocks, the former with a strike

120° east of north and dip 25° south-west, and the latter with

foliated strike 10° east of north and dip 75° easterly. The
grits are in places coarser than those which occur near the

Aldgate township, and by following them down the creek they

are seen to include rolled pebbles. In one instance, at least, a

fragment of the older series was observed to be included in

the upper beds near the line of junction, and also a rolled

nodule of ilmenite. Lately I have had the privilege of being

accompanied in a visit to the Aldgate section by my col-

league. ]\Ir. D. Mawson, B.Sc. Professor T. AV. Edgeworth
David. F.R.S., and Professor Skeats. D.Sc, who concurred in

the interpretation that had been given to the beds.

The granite near Melrose's belongs to a much larger patch
of the Pre-Cambrian beds than that which is exposed near
Aldgate Station. It lies to the north-east of Stirling East, and
can be seen on the main road going to Carey's Gully, about
200 yards from the Stirlinq- East public school. It goes north-
westerly to an unused north-and-south district road, and
through Sir John Downer's and other properties to the dis-

trict road between Piccadilly and Wood house, for three-

quarters of a mile, beyond which it cannot be traced in that
direction, in consequence of the ground falling suddenly awav
to low cultivated flats. On the main road to Woodhouse and
the old sawmill it is clearlv defined, but verv rotten ; and in
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a small quarry, near Cox's Creek, the junction of the granite

with the slate rocks, and its intrusions into them, are clearly-

seen. The granite crosses the creek at the bridge, and out-

crops on the rise of the hill on that side. A district road

goes off from the Carey's Gully road, in a southerly direc-

tion, through Section 1203, along which the granite can be

traced, making bold outcrops on Mr. A. H. Smith's grounds

(Section 1133), and was proved in a well near the homestead

at a shallow depth, yielding a moderate supply of water. It

does not seem to pass behind Mr. Melrose's house (unless

very near to it), as a quarry in Aldgate sandstone occurs in

the grounds behind the house, with dip south-east at 30°.

North-west of the house, quartz and ironstone outcrop ; whilst

on the low ground on the north side there is a large outcrop

of granite, which is but slightly decomposed. Following the

rise to the north-east, there are considerable outcrops of

granite in a scrub, and these join on to those already described

on the district road at Mr. Smith's, and in the section which

shows the unconformity. This granitic patch may be re-

garded as about one and a half miles in length by about a

mile in width. A special feature of the quartz veins, included

in these Pre-Cambrian beds, is that they frequently contain

ilmenite plates and nodules and grains, which is presumably
the source of the detrital ilmenite abundantly present in the

overlying grits and conglomerate.

The Grey Spur, Inmon Valley.—The outcrop of the basal

beds in the Inman Valley district is one of the most marked
and instructive of those examined. It is approached by a

district road, which crosses the Inman at the eighth milepost

from Victor Harbour, passing over a ridge into a lateral val-

ley. In this valley, near the homestead of Mr. J. J. Cross-

man, is the Dog Hill (Section 84, Hundred of Encounter
Bay), exhibiting a very rocky face on its south-east side. This
prominent ridge consists of a coarse conglomerate, and was
named the Grey Spur by Mr. D. H. Cudmore, of Adare, Vic-
tor Harbour, who was the first to call attention to its re-

markable features.

The matrix consists of a coarse arkose grit, the chief in-

gredients being quartz and felspar, mostly sharp or but
slightly water-worn, and in places fragments of aplite. The
pebbles are very numerous, strongly water-worn, and occur up
to 10 inches in length. They consist mainly of a very hard
siliceous quartzite, with rounded quartz, granitic, and other
rocks. Layers and grains of ilmenite are distributed more
or less throughout the bed. It is often laid down under cur-

rent bedding, showing its derived origin, whilst some of the-
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included quartz and other joebljles exhibit the same mineral

of primary origin in situ.

At the base of the conglomerate, which is about 150 feet

in thickness, is a layer of finer material a few feet thick,

making an unconformable junction with the granitic and
highly-altered schists and quartzites on which it rests.

The evidence of strain and shear, so generally present in

the Mount Lofty Ranges, is strongly developed in the lower

parts of the conglomerate. The line of junction with the

older Pre-Cambrian beds appears to have shown itself a plane
of weakness, and consequently of yielding along the line of

least resistance. The basal portions of the beds have been
greatly altered by shear, flattening out the particles, and
drawing them out in the direction of the movement. The
effect has been to convert the lower parts of the bed into a

flattened, schistose structure. A similar effect has been pro-

duced on the included pebbles within the zone of shearing,

flattening and drawing them out into long blade-like lenticles

;

whilst some of the quartzite pebbles have been converted into

quartz-rock, making pseudo-quartz veins along the planes of

bedding. The effect is most striking. In the upper parts of

the conglomerate the included pebbles have suffered little or

no distortion, but as they gradually approach the shear
plane for some yards the deformation becomes increasingly
evident. At one spot, near the bottom of the bed, differential

movement could be detected in a line of fracture which passed
through three adjacent pebbles, with the effect that the upper
portions were carried forward 2 inches beyond those portions
of the pebbles which were situated below the line of fracture.

No intrusive veins of quartz were observed passing up
from the older beds into the Cambrian grits, although it is

probable that the shearing took place at great depth, and was
associated with some measure of hydro-thermic action, indi-
cated by the development of quartz along the bedding planes,
and which no doubt contributed to the plasticity of the
pebbles under pressure and movement.

The conglomerate bed has been greatly fractured, ex-
hibiting vertical smooth joints, the joint planes passing equally
through matrix and pelDbles, showing as clean and smooth
faces as though cut by a knife.

The lower, or Pre-Cambrian, beds in this section con-
sist cJiiefly of aplite in coarse crystals of quartz and felspar,
sometimes passing into pegmatite or granite. The beds are
much broken by quartz veins, which, together with the granite
intrusions, have penetrated and greatly altered the sedimen-
tarv beds of this older series. 'The external appearance of
these beds is very deceptive, for the molecular reconstruction
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has been so complete in many instances that what looks in

general form like a sedimentary rock, shows, on fracture, com-
plete crystalline structure. The beds contain much ilme-

nite, which is often sporadically developed, and generally in

association with quartz. These granitoid beds are a leading

feature in the Inman Valley exposures, and are of great ex-

tent.

The unconformity of the two series is determined upon
the following considerations :

—
A The great discordance in structural features.

(a) The underlying beds are to a large degree, crystal-

line, interpenetrating, and intrusive, inducing
marked contact metamorphism in the sedimentary
beds of the same series.

(h) The overlying grits and conglomerate are as clearly

clastic in origin, and in no instance was it ob-

served, in either the Aldgate or Grey Spur sec-

tions, that the aplitic veins pass over the line of

junction and penetrate the upper series. In other

localities, however, veins of pegmatite penetrate

the Cambrian grits.

(c) The Pre-Cambrian beds are highly foliated, whilst

the newer series, in the localities now more par-

ticularly referred to, gives no distinct evidence of

foliation.

(d ) The gritty particles forming the matrices of the upper
beds give proof that they are derived, whilst the

arkose character of these- grits points to the dis-

integration of the underlying granitoid rocks as

the source of the material.

( (' ) The occurrence of ilmenite in both series of beds is a

characteristic feature ; only, in the Pre-Cambrian
it is a primary constituent, whilst in the Cambrian
grits and conglomerates it is usually laid down on
distinct planes of current deposition, showing its

secondary origin. The quartz pebbles in the con-

glomerate, which have been derived from the older

beds, frequently contain ilmenite crystals or plates.

B The sir((f)(/r(i'phic<d loivonfontui ij.

(f) There is a distinct discordance shown along the plane

of junction, the Pre-Cambrian having usually a

much higher angle of dip (foliation) than the over-

lying beds.

BarosiSft. At Williamstown, slates (probably the lower

phyllites) outcrop in Victoria Creek, and are nearly vertical
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in their dip. Following the Mount Pleasant road, in a south-

east direction, the basal grits, in a very decomposed condi-

tion, appear in the road cuttings. Thin veins of pegmatite

are seen in the sections. About half a mile from the South

Para River, on the same road, good sections are visible of

these beds, with pegmatite veins, up to 22 inches or more,

cutting obliquely across the bedding.

By following a district road, near Kangaroo Gully, tliese

beds can be instructively studied, as they make very exten-

sive outcrops on the ridge which runs south to the South

Para River* including Sections 125, 126, 127, 136, and 222,

Hundred of Barossa.

The beds are more highly metamorphosed than those of

the Aldgate district, which can be explained from the fact

that they are situated more easterly, and therefore more
within the zone of metamorphism which becomes more and
more marked in that direction. Instead of the felspathir

cement, as in the Aldgate grit>s, mica is developed, and the

stone often resembles a micaceous schist, whilst preserving

the bedding-planes.

Ilmenite is present to an extraordinary degree, showing
bedding-planes and cross-bedding in profusion. The pres-

ence of this mineral has had the effect of delineating in sharp

lines the fitfulness of current action, furnishing some striking

examples of this kind, and at the same time demonstrating
the sedimentary origin of the beds. This is a feature which
strongly differentiates the newer series from the older.

The presence of rounded pebbles in the grits accords

with what is found in connection with these beds elsewhere

At the Grey Spur and at Forest Range the beds are char-

acteristic conglomerates, whilst in other places the included

pebbles are scattered irregularly through the matrix. This is

the case with the Barossa beds. For a mile or more of out-

crop these rounded stones arle plentiful, but distributed

singly rather than in layers or groups, and do not reveal the

sorting action of water that is usual with clastic deposits. The
stones, are worn to a very high degree, being in nearly every

case almost round, but there is no evidence of strong-cur-

rent action in their transportation, as they are set in undis-

turbed finer material. The j^ebbles appear to consist of only

two kinds: quartz, and a very fine-grained, siliceous quartz-

ite, the sizes ranging up to ten inches or a foot : stones of

3 to 5 in. in diameter are very common. It is not eas}- to ex-

plain their occurrence under the conditions in which they are

found. The beds give no evidence of ice action, as the bed-

ding is undisturbed, and there is no indication of morninic
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material having been laid down, even by floating ice ; whilst

the limited variety of included pebbles is a further difficulty

in assuming such an origin. To refer the beds to a crush
conglomerate is equally out of the question, so that the diffi-

culty must be left for a possible future solution.

The Pre-Cambrian beds are found underlying the basal

grits near the southern extremity of the ridge, forming one
of the south-western escarpments of the Barossa Ranges. The
beds consist of a very coarse pegmatite, penetrating a true
mica schist (mostly biotite), with accessories of beryls, tour-

maline, and other minerals. The beds are highly foliated,

showing a strike of 10° west of north, and a dip at 78° east-

erly. The exact junction between the Cambrian and the Pre-
Cambrian beds cannot be seen at surface, as a narrow area of

a few yards of grass separates the two, but the change is

abrupt and strongly defined.

Other Localities.—Time has not permitted careful ex-

amination of other outcrops no less interesting than those

just described. Of these the following may be mentioned :
-

Forest Range.—This section (to which my attention was
called by Mr. Robert Caldwell) occurs near the main road,

five miles west of Balhannah. It presents a bold scarp to the

east and south, about 200 feet in height. In lithological

features it closely resembles the Inman Valley outcrop, in

being a coarse conglomerate, with gritty matrix. Expo-
sures of the conglomerate beds, much decomposed, can be
recognized for most of the distance from Carey's Gully to the

great outcrop of the Forest Range spur. The Pre-Cambria,n
slates, etc., follow the range on the east side of Carey's

Gully.

River Torrens and Houghton.—A very interesting ex-

posure of these beds can be studied in the Torrens, near the

confluence of the Sixth Creek, and higher up the stream.

The older series form a hill rising abruptly from the Tor-

rens, to a height of seven or eight hundred feet. Its ser-

rated and precipitous faces have suggested the local name of

''the Devil's Staircase." The river has cut its way throug^h

its lower slopes and exposed fine sections. The beds are in-

tensely altered slatesi, foliated, with felspar and quartz de-

veloped along the planes of foliation, giving the roek a

gneissic character. Larger lenticles of a granitoid character

are frequently present. On the western and southern sides of

these older rocks the basal grits of the Cambrian series out-

crop at a lower angle of dip. They closely resemble the il-

menite grits of Aldgate, with an occasional pebble included.

The junction of the two series can be traced to Houghton,
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etc, in which direction the Pre-Canibrian beds are largely

penetrated by granitic intrusions, some of which are of great

width.

South Para.—The junction can be studied near Menzies'
JBarossa Mine, and in the South Para River, where very fine

sections occur. The older rocks in this district develop a

very characteristic augen-gneiss structure. They form the

country rock at the Princess Alice Mine, and have been quar-
ried to form the weir of the Barossa Reservoir.

Tanunda.—The felsjoathic grits are quarried near the
township, and the older series is developed, under a great

variety of lithological features, in the Tanunda Creek.

Yorke Peninsula.—The western limits of the Cambrian
series are indicated on Yorke Peninsula by features closely

analogous to those on the eastern side. At Ardrossan fels-

pathic grits of Cambrian age rest unconformably on pegma-
tites and graphic granite. At Winulta Creek a coarse quartz
conglomerate is seen to overlie similar granitic rocks. At
Port Hughes, near Moonta, there is a coarse conglomerate and
siliceous gritty quartzites outcropping on the beach. The
included pebbles are nearly all quartz ana rounded, similar

to those of Winulta Creek. In certain zones the rock has

been greatly cracked, and subsequently filled with quartz.

These quartz veins run through matrix and pebbles quite in-

differently. Dip, north, 20" west at 12°. No floor was visible,

but granitic rocks outcrop at no great distance from the

exposure.

X.—Pre=Cambrian Complex (Archaean).

The fundamental rocks which underlie the Cambrian
series have been but slightly investigated. They occur as

inliers of the Cambrian beds, sometimes several miles in

extent. They are frequently in an advanced stage of decom-
position, and in consequence have suffered extensive denuda-
tion and are reduced to low situations. Their study involves

many difficult problems, but is of more than ordinary inter-

est, as they will, no doubt, throw light on the early condi-

tions of the Australian continent and the development of its

orographic features.

The Pre-Cambrian rocks consist primarily of a sedimen-

tary series, but these have been so altered under metamorphic
action as frequently to obliterate their stratigraphical boun-

daries. They have been subjected to successive eruptive and
intrusive conditions, which have profoundly modified both the

texture and structure of the beds. In the central axes of the

Mount Lofty and Barossa Ranges they include extensive areas

of granitoid rocks, mostly under the forms of aplite and peg-
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matite. The batholiths and granitic dikes penetrated the
sedimentaries, and were, in turn, penetrated by the later

pegmatites and quartz veins, forming together an exceed-

ingly complicated order of geological events.

One of the most attractive fields for investigation in

relation to this subject is the pegmatization of th-e Pre-Cam-
brian sedimentaries, which isi a special feature of their occur-
rence. In addition to the injection of thick dikes and veins
of pegmatite, possessing a very coarse crystalline texture, the
pegmatitic action has penetrated the schistose rocks over
wide areas. In the slates the cleavage seems to have pre-

sented the planes of least resistance to the mineral solutions,

with the result that the latter has, in many instances, com-
pletely penetrated the older slates, depositing, in parallel

folia, strings, and lenticles, crystalline aggregates of felspar

and quartz, giving the slates a granular or gneissic appear-
ance. These lines of intrusive deposition may be almost
microscopic in their fineness, or they may swell into lenticu-

lar aggregates of large size, causing the slaty laminae to curve
around them. As a rule, the pegmatitic material follows the
cleavage planes, but at times it breaks across the cleavage

and produces a tangential deposition. The gradual passage
of these impregnated slates into a highly developed and char-

acteristic augen-gneiss can be followed. At Aldgate and dis-

trict we have examples of the former type, and at Barossa
we have examples of the latter. No evidence could be
clearer that gneiss, in some of its forms at least, can be de-

veloped under the conditions just described.

Van TTise, in his great work on metamorphism,"'^ lucidly

discusses the origin and phases of pegmatization. He con-

cludes that pegmatites are formed in the latter stages of ig-

neous intrusions, when the liquid rock becomes increasingly

aqueous, and gradually passes into a hot-water solution. He
states :

—''From the water solutions true cementation takes

place : from the rock solutions, true injection. Pegmatiza-
tion comprises these and the intermediate processes. It is

not to be expected that under great pressure and at high tem-
peratures there is any sharp line of demarcation between the

processes of aqueous cementation and igneous injection.

At the surface it is usually easy to sharply

separate aqueous from igneous action, but deeper

within the earth even the strongest rocks are latently

plastic. At great pressure heated waters must have
power to absorb a quantity of material far beyond that at the

* A Treatise on Metamorphism, U.S. Geo. Sur. Monog. xlvii.,

p. 720.
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surface of the earth. Truly liquid rock is highly impregnated
with water. It, therefore, is probable that at consideralilc

depths we have, on the one hand, material which all would call

water solution, and on the other hand material which all would
call liquid rock, with no sharp division-line between the two.

If this be so, there are all stages of gradation between true

ioneous injection and aqueous cementation, and all the vari-

ous phases of pegmatization may thus be fully explained."*

It is an interesting circumstance that \^an Hise and
others have observed in the United States a schistose im-

pregnation which appears to be precisely similar to that which
is exhibited in the Pre-Cambrian slates of SouthAustralia. He
says :

— ''This phase of pegmatization [the aqueo-igneous] is

most extensive and best illustrated by rocks in which there is

a gneissic or schistic structure, since cleavage furnishes plane-s

of weakness which are readily taken advantage- of by the ig-

neous rocks. . . . Parallel to the folia are innumerable
cementation-injection bands of lighter colour. These bands
vary from those as thin as leaflets, being perhaps but a single

row of crystals, to those of considerable width. There may be
many such bands within the space of a centimetre, or a single

one may be many metres across. Frequently parts of the in-

jected material are in dike-like masses of varying size, which
cut the schistosity at various angles. At numberless pla-ces

the leaf-like bands of pegmatitic-looking material parallel to

the schistosity are found to be connected directly with the dike-

like masses cutting the schistosity."!

The final stage of this aqueo-igneous process is when the

liquid residuum is distinctively a water solution, and is an agent

of simple cementation, penetrating fissures and cavities caused

by mechanical strain and porous beds, depositing quartz

either diffused or in veins. No better illustration of this class

of hydrothermal action could be had than occurs in the inti-

mately reticulating veins of quartz, -which penetrate the slates

bordering the pegmatized areas of Aldgate. The weathering
of the slate has freed the quartz from the matrix, strewing

the ground with the scattered fragments, and in bare places

giving the resemblance to a light cover of snow.
As accessory minerals in the peo^matized rock, the most

prevalent are ilmenite and tourmaline. Both occur as in-

clusions of quartz. The ilmenite is in orains and plates, some-
times in considerable quantity. Tourmaline occurs, for the
most part, as long acicular crystals of black colour. These

'^ A Treatise on Metamorphisiii. X'.S. Ooo. S;in-. ^Fonoo;. xlvii..

p. 723.

I Ihid., p. 725
j2
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are sometimes developed along certain planes in the slates,

and still more commonly in vein quartz. If the vein is nar-

row, the rod-like prisms of tourmaline, mixed with quartz,

cross the vein at right angles to the rock walls. When the

vein reaches a thickness of a few inches the tourmaline be-

comes zonal, on either side of the quartz vein, exhibiting

parallel dark bands, half an inch to an inch in thickness,

which, when closely examined, is seen to consist of very fine

bundles of tourmaline needles. Another mode of its occur-

rence is in larger prismatic crystals, in quartz, under an
arrangement similar to that of graphic granite, the tourma-

line taking the place of the felsnar ; whilst the strongly con-

trasted colours of the two minerals make a very striking effect

when viewed in transverse section. Other accessories are beryls

(yellow and blue), which are very common in the Mount
Crawford district; garnets, chiastolite, etc.

XI.—General Considerations.

Information, at present, is too limited to attempt a full

explanation of the great earth movements which built up
the Mount Lofty and associated ranges. A few steps in

advance, however, have been taken. The base of the Cam-
brian series has been determined, and the stratigraphical

order of this very thick set of beds (so far as the central and
western districts are concerned) is now fairly well understood.

The eastern side of the ranges, with its highly metamorphosed
rocks, presents greater difficulties, and these await solution. A
few facts that will assist in reaching some generalizations may
be mentioned.

It is clear that prior to the movement towards elevation the
base of the Cambrians had become depressed to a ^reat depth.
This is made evident by the great thickness of the superin-
cumbent beds and also by the metamorphosed condition of
the beds, which must have sunk to such a depth. It has
already been stated that pegmatite veins penetrate the Cam-
brian grits in the Barossa district. They are not so nume-
rous or on so great a scale as those which intersect the Pre-
Cambrian of the same and other districts, but their occur-
rence in the lower Cambrian beds is an important point of evi-

dence. In the few examples of such intrusive dikes, noticed
at Barossa, there was proof of inter-action between the rock
mass and the intrusive dike. The latter, along either margin
for the thickness of about an inch, showed a modification of
crystalline structure as a selvage, approaching the
comb-vein structure where the crystallization is

developed at right angles to the retaining wall.
From the difficulty in distinguishing arkose "

clastic
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material from thin intrusive veins, it is quite possible

that the latter may exist in parts of the bavSal grits in a form

almost indistinguishable to the eye. I was particularly struck

with such a possibility when examining the coarse felspathic

grits which rest immediately on the Pre-Cambrian beds near

Melrose's, Aldgate. My friend and colleague, Mr. Mawson,
B.Sc, discovered a pegmatite vein penetrating the Cambrian
glacial till of Sturt Valley, which is at a considerably higher

geological horizon than the basal grits.

There is thus sufficient evidence to show that there was,

to a limited extent, contemporaneous pegmatization of both

the Pre-Cambrian and the lower Cambrian, and was probably

coincident with the maximum depression of the Cambrian
series. If the Mount Lofty area received the full thickness

of the Cambrian beds, as developed to the north of Adelaide,

the depth to which they must have sunk during the period

of their deposition must have equalled, if not exceeded, 20,000

feet, which would bring them well within the zone of meta-
morphic action.

The Mount Lofty Ranges, through a breadth of from
20 to 30 miles, exhibit anticlinoria on a large scale,

but, through excessive denudation, the primitive foldings are

truncated, and often obscure. The main axis of the uplift cor-

responds, roughly, with the centre of the highlands, although
the Archaean core often occupies a less elevation than the
superincumbent beds. From this ridge of elevation the beds,

on the whole, dip away westwards and eastwards. A consider-

ation of the causes which brought about the elevatory move-
ment must be deferred until the eastern side of the ranges
has been studied, and more particularly the great igneous
belt which skirts the highlands of South Australia on their

eastern and southern sides. It is, however, certain that the
great earth-push came from the east, which determined the
main north and south direction of the major folds—that is,

the main folding has occurred at right angles to the folding
forces, and has produced endless small overlaps and thrusts
towards the west. There was also a nip between north and
south, which contracted the area along the strike and diverted
the main folds into a more or less tangential ("irection. This
duplex system of crush has caused the beds, in many places,
to roll in all directions, giving rise to a periclinal dip, pro-
ducing either domes or saucer-shaped depressions. This fea-

ture is still more markedly developed in the Flinders Ranges.
Small slips and overthrusts frequently occur on the line of
strike, and are well seen on the beach between Brighton and
CaDe Jervis, where the sea has cut a floor of marine denuda-
tion.
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The Mount Lofty ridge is in a. condition of relatively

rapid waste. The felspathic quartzites, of ^vhich it is largely

composed, are greatly decomposed and but slightly cemented.

When the mechanical action of running water is brought to

bear on this material it is rapidly eroaed. The clearing of

scrub-lands and the cultivation of steep slopes are important

contributory factors in producing this result. As the inco-

herent material is carried away by rain and rivers, the sili-

ceous outcrops will become more prominent, and the valleys,

following the direction of the more friable material, will be-

come widened and deepened. In certain places this rapid

denudation may ha^^e a disastrous effect on the productiveness

of the gullies, and an economic foresight suggests that every

effort should be exercised to conserve the soil in such situ-

ations where, by baring and loosening the ground under cul-

tivation, it is liable to waste to an excessive degree.

EXPLANATION OF PLATE XII.

Fig. 1. Diagrammatic section of the Lower Cambrian beds
from the River Torrens to the sea—about 15 miles.

Fig. 2. Diagrammatic section, from Mount Lofty to Aldgate,

t-o illustrate liow the Lower Limestone may be prevented from,
outci-opping at the surface. Two parallel trough faults are ehown
in the section, by which the beds are throAvn down to the east,
and thereby cut off the limestone.

Fig. 3. Diagrammatic section, in which another explanation
for the absence of the limestone at the surface is given, as alter-
native to the fonner. The section shows a normal fault, which
hades in the direction of the dip of the bedp. By this move-
ment some beds slide doAvn the fault-plane, and are thereby cut
of} fiom the .surface.
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FURTHER Notes on Australian Coleoptera, with

Descriptions of New Genera and Species.

By the Rev. T. Blackburn, B.A.

[Read October 2, 1906.]

XXXVI.
LAMELLICORNES.

COPRIDES.
Onthophagus.

(J. MacUuyl, Blackb. I have received from Mr. R. C. L.

Perkins a number of specimens from North Queensland, which
1 cannot venture definitely to pronounce specifically distinct

from 0. Macltayl, although they present some differences.

They are of darker colour (dark piceous), with the apex and

the hinder part of the lateral margins of the elytra red. This

colouring points to the probability that the unique type of

0. Macleayi is immature, its colour being dark red brown,

with a traceable indication of still lighter colouring of the

sides and apex of the elytra. The eyes are a little less dis-

tinctly granulate in the type (which again may result from
immaturity), so that these recently acquired specimens do not

fall so evidently as the type into the aggregate cliaracterized

in my tabulation (Tr.R.S.S.A., 1903, p^ 270) as having the

eyes '"scarcely visibly facetted on their surface," although they

certainly could not be referred to the other aggregate (of

species having the eyes ''conspicuously facetted"). On the

whole, I believe them to be 0. Macleayi. Among the Queens-

land specimens there is one male- all the rest (and also, con-

trary to my previous opinion, the type, assuming identity")

being females. The male ]3rothorax is much more massive

than the female, with its front strongly and vertically decliv-

ous, the slight protuberances of the female notably exagge-

rated, and the puncturation of the dorsal surface finer and
less close. The male clypeus is more elongated and narrowed

in front, with its front almost evenly rounded. The sexual

difference of the front tibice is almost nil. The Queensland

specimens vary considerably in size (long.. 3-4 1.), and in some

of them the pronotum has a slight coppery gloss. The head

of the male is unarmed.
0. hipunfiilatvs, Fab. By some oversight I misplaoed this

species in tabulating the Onthopliagi of Australia

(Tr.R.S.S.A., 1903). I placed it among the species having the

base of the pronotum without any raised or depressed mar-
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gin, whereas it should stand among those having a fine raised

margin along the base (Group V.), where its place will be be-

side, Zietzi, Blackb., and nitidior, Blackb. (page 271), from
both of which it differs by the presence of a humeral red spot

on each elytron. The punctures of its elytral interstices are

notably stronger than those of 0. Zietzi, and much less coarse

than those of 0. 7iiticlior,

SERICIDES.

DiPHUCEPHALA.

This extensive genus, no doubt on account of its species

being for the most part of brilliant colourings, and many of

them very abundant, contains numerous species whose so-

called descriptions are scarcely worthy o^ being called descrip-

tions at all. Consequently a really reliable monograph of its

species is practically unattainable. On this ground, I have
always hitherto omitted it when dealing with allied genera.

As, however, the types are so scattered over the world that
it is not likely one author can be in a much better position

than another for solving the many enigmas of the genus, .

only prospect of eventually reducing it to order seems to lie

in someone making the best attempt he can at a revision of its

contents, and so giving an opportunity for those v.4io have
access to individual types in isolated collections to confirm or

correct with authority his identifications. It is with this idea

that I offer the following notes on the genus, and I hope to

be able at least to render it possible to identify the insects

to which the specitic names are applied in a memoir that, if

in places needing correction, at any rate discusses all the

existing names in a connected series. I have had the advan-

tage of examining nearly all the types of Sir W. Macleay's

species, and some of his identifications of species described in

Europe, and therefore probably have at command as much
profitable material for the work as anyone else could have.

The species of Diphvcephala have been described under
56 names, the earliest description being. I think, that of 7).

colafipidoides, Schonh., published about the year 1806. The
only treatises that I know dealinsf with the species collec-

tively are those of Mr. G. R. Waterhouse (A.D. 1835), dealing

with 16 species, and Sir W. Macleay (A.D. 1886) dealing with

43 species. The former of those treatises is, of course, obso-

lete, and the latter merely Sfives descriptions (many of them
very insufficient) of the species known to the author, and
which are divided into five e^roups, but not further classified.

Burmeister, it is true, in 1855, included a synopsis of the

genus in his ''Handbuch der Entomologie," but it contained

only a slight grouping of the species, and was little more than



265

a repetition of Waterhouse, witii the addition of three new
species. Other authors only catalogued the sjDecies or de^

scribed new ones. No table has been published to indicate
the distinctive characters.

Of the 56 names referred to above, 11 are placed in Mas-
ters's Catalogue, which is, I believe, the latest catalogue of the
Australian Diphuceplidla', as mere synonyms. The following
of them I propose to assume to be correctlv treated in that
catalogue, although in most instances their determination
(largely traditional) is very unlikely to be founded on exami-
nation of types, and, if that is the case, is little more than
guesswork, owing to the insufficient nature, of the descriptions,

But since they have been assigned to certain species as syno-

nyms, no end would be served by changing the assignment
through a different guess. I propose, therefore, to let the

following synonymy stand pending substantial reasons for

changing it :
—

D. foveolata, 'Boisd.^ a urulenta, Kirby.
D. lineatocoUis, Boisd. = colaspidoides, Macl. (? GylL).

D. splendens, W. S. Macl. ^colaspidokh'^, Macl. (? GylL).

D. acanfhopus, Boisd. = furcata, Guer.
D. pUistriata, Waterh. = Zme«^«, Boisd.

D. ccnea, Sturm = rt^,(/os«, Boisd.

D. viridis, Sturm = sfr/ce«, Kirby.
D. pusilla, Wsiterh. =-s}/iarafjduI(i, Boisd.

The following synonymy of Masters' Catalogue must not

be allowed to stand :
—

IJ. yi/gmcfci, Waterh. = fidgida, Boisd.

[Waterhouse's description applies to a very distinct and
easily recognizable species. Boisduval's is quite worthless,

founded on a specimen which had lost its legs, and is in-

capable of confident identification with any insect.]

D. Ho2)ei, 'Wsiterh.=furcafa, Guer.
[Waterhouse's description applies well to a very distinct

species. Guerin's description (Voy. Coquille, vol. ii, 1830,

p. 89), though very lengtny, cannot be definitely associated

with the insect which Waterhouse described, because it omits
reference to an important sexual character which Waterhouse
correctly indicated in his species ; it, however, applies very well

to an insect closely allied to Hopei, and the only objection to
regarding it as referring to that insect is its citing Port Jack-
son (instead of Western Australia) as the habitat. I take it

that Guerin's habitat is erroneous, and I regard Hopei and
furcata as two good species. It is to be noted that Water-
house (Tr. Ent. Soc, I., 1836, p. 219) mentions a B. furcata,
Guer., for which he ogives the reference, "Griff. Cuv. Insecta,
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I. p. 483," of which he gives a short diagnosis, adding his

opinion that it is not a Di'phucejihala. I have not the work
he refers to, but have no doubt Waterhouse's opinion is cor-

rect. The insect of which he furnishes the diagnosis is clearly,

however, not that which Guerin described in Voy. Coquille.]

B. S'pencei, Waterh. ^/w^^/o^c/, Boisd.

[Here again Waterhouse's description can be confidently

identified with a familiar species; but Boisduval's rugosa
might be any one of several Diphucepliala'. I think that I

know rugosa, Boisd., from its being a common species near

Sydney, and one of those that fit the description, and there-

fore I propose to retain the name and treat Sp^ncei and
rugosa as two good species. And here I may remark that

Waterhouse himself seems to have confused the two species,

since he states in a footnote to the description of Spencei that

after writing it he had observed the female of that insect

to differ from the male by the front angles of the prothorax
not being produced. The female in question was no doubt
a specimen of the insect that I take to be rugosa, Boisd. I

have both sexes of both species before me, and do not find

that there is any sexual difference in the front angles of the

prothorax. This confusion of Spencei and rugosa no doubt is

what accounts for Waterhouse's memoir not containing the

description of so common a species as that which I have called

rugosa, Boisd.]

Of species more recently described I find that D. lati-

collis, Lea (which I have received from its author), is evi-

dently the species that Waterhouse described as Spencei; and
an examination of the presumable type of D. prasina, Mad.
(in the Macleay Museum), has satisfied me that it is the in-

sect which I described as D. Kershaivi, Macleay's being the
older name.

I have now indicated as synonyms 10 of 56 names that
have been used for Diphncepluthr. Of the remainiiig 46 I

have been able to identify, with more or less confidence, and
tabulate the characters of, 35 of the species that they repre-

sent, and I furnish below descriptions of 6 new species, bring-
ing the total to 41 species. There are thus left 11 names to

be accounted for, on which I make the following notes. To
prepare these notes I have visited the Sydney Museums, and
have there examined the specimens bearing tlic names that
Macleay used for Dlphucephalce, but, unfortunately, with not
very satisfactory results, as there is in very fe-w instances any
mark to indicate the actual type. Tn some cases specimens of

more than one species bear the same name, and in one in-

stance the presumable type differs widolv in colouring from
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tlie description. T place the names now to be treated of in

alphabetical order :
—

D. azurtiycnnis, JViacl. The ^jresumable type (in the Mac-
leay Museum) does not seem to me to differ from 1). pulchella,

Waterh. It is a female.

1). ca ruled, JVlacl. lype presumably in the Brisbane
Museum, which I have not visited. The description would fit

several species.

D. cuyna, Macl. The presumable type (in the Macleay
Museum) appears to me B. rugosa, Boisd., var.

D. fulgida, Boisd. The description cannot be identified

with any particular species.

D. hirti'pennis, Macl. Type presumably in the Brisbane
Museum. The description does not enable me to place the
species in my tabulation ; but I think it is a good species which
I have not seen.

D. humeralis, Macl. The presumable type (in the Macleay
Museum) appears to me to be D. rugosa, Boisd., var.

D. latipennis, Macl. Type presumably in the Brisbane
Museum. The description contains no definite information
as to whether the longitudinal sulcus of the pronotum is

divided in its basal part. If it be n.ot divided, latipennis is

probably near Mastersi, Macl. : if it is divided, the species will

stand in my tabulation near parvula, Waterh.
D. lateralis, Macl. I can find no difference, except a

little in colour, between the presumable type (in the Macleay
Museum) and the species which stands in the same Museum
(correctly, I have no doubt) as D. pygma^a, Waterh.

D. obscura, Macl. The presumable type in the Macleay
Museum does not appear to differ, except in colour, from that
of D. nifidieollis, Macl. The only definite distinction that the
description indicates consists in the greater length of the
lateral foveas of the pronotum in obscura: but I do not find
this a reliable character, except in a few instances of very
peculiar lateral foveae. The length of these foveae varies some-
what within the limits of a species, and also appears different
from different points of view.

D. pubiventris, Burm. The description of this species is

very defective, and is founded on a female example. I am
fairly confident, however, that the insect it represents is D.
rugosa, Boisd. Macleay makes the name a synonym of colas-
pidoides, Macl. (?Gyll.), hut, i7iter alia multa, the size that
Burmeister assigns is much too small for that identification.
According to Burmeister, D. rugosa, Boisd., is a svnonym of
D. aurulenta, Kirby ; but the latter is one of the species that
even the vague description of D. rugosa cannot be made to fit.
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B. Wuterhousei, Burm. Macleay says that he has never

seen this species. Neither have I seen any species that fits

the description. Burmeister says that the form of its front

tibiae is very remarkable, but the description of the tibiae that

follows does not specify any character that is not found in

other species.

I now add notes on a few species which seem to call for

special remark.

JJ. pulcheUa, Waterh. The female of this species is stat-

ed by Blanchard to have mucronate elytra. This is incor-

rect. Probably Blanchard had before him the female of the

species which Macleay subsequently named Barnardi.

D. jjusilla, Waterh. I have not been able to identify this

species. Its author says that it is unique in the Macleay
Museum, but I have failed to find it there. The description

does not mention any very salient character by which the in-

sect would be easily recognized. Waterhouse says that its

allies are D. parvula and D. Spencei—two species that cer-

tainly are not closely allied, inter se, among the many Diyhu-
cephalce now known.

D. smaragdula, Burm. It is possible (but only possible)

that Macleay may be right in making 'pusilla, Waterh., a
synonym of this species. It is most improbable that he had
seen the type of D. smaragdida, and the description of that
species would fit almost any Diphucephala. I have used Bois-

duval's name for a species which will, I think, be recognizable
by the characters indicated in my tabulation, because that
species, being one of the many that Boisduval's quasi-descrip-
tion fits, was taken at no great distance from Paramatta (the
hah itat cited for smaragdula), and under those circumstances
it seems hardly safe to describe it as a new species.

The following tabulation shows the characters by which
the Diphucephalce known to me may be distinguished :

—
A. Legs red.

B. Longitudinal sulcus of pronotum
even and narrow (in some species
subobsolete).

C. Puncturation of pronotum very
fine and close (confluent).

D. Size large (4 1. or more) sericea, Khhy
DD. Size small (less than 3 1.) ...

E. Scutelhim not punctured ... pubescens, MacL
EE. Scutelhim punctured ... puberula, Blackh.

CC. Puncturation of pronotum not
as C,

D Base of elytra widely testaceous pulcherrima, Blackh.UD. Kase ot elytra not testaceous
E. Lateral margins of elytra

strongly dentate in the middle
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EE. Lateral margins of elytra at
most feebly angular in the
middle
F. Sculpture of elytra obso-

lete around the apex
¥F. Sculpture of elytra uni-

form, or nearly so ...

BB. Longitudinal sulcus of pronotum
very wide and deep ; lateral sulci

large and approximating to each
other.

C. Pubescence of elytra not running
in con.spicuous vittse.

D. Size very large (5 1)
DD. .Size much smaller (41. or less)

OC. Pubescence of elytra running in

conspicuous vittte.

D Elytra very coarsely punctulate

;

red with greenish gloss
DD. Elytra less coarsely punctu-

late, green
BBB. Longitudinal sulcus of pronotum

double at base ...

AA. Legs metallic, and of dark colour.
B. Elytra red
BB. Elytra metallic.

C. Longitudinal sulcus of pronotum
not double in hind part.

D. Eront txbite unarmed externally
above apical process.
E. Inner margins of clypeal

emargination parallel or sub-
parallel in male. Elytral
punctures deep and well-de-
fined.

F. Pronotum somewhat strong-
ly and less finely punctured

FF. Pronotum very finely and
feebly punctulate.

Cx. Pygidium of female with
a large, deep impression

GG. Pygidium of female even
EE. Inner margins of clypeal

emargination strongly di-
verging in male. Elytral
punctures feebler and ' less

defined
DD. Front tibite with an external

tooth above the apical process.
*E. Pronotum with longitudinal

sulcus narrow^ continuous,
and even.

F. Inner apical spur of male
hind tibia small, like that
of intermediate tibia ; fe-

male pygidium not having
an elevated flat area.

ignota, Mad.

nitons, Mail.

rufipes, Waterh.

spreta, Blackb.
nitidicollis, Mad.

richmondia, Mad.

lineata, Boisd.

minima, Mad.

castanoptera, Waterh

beryllina, Burm.

Hopei. Waterh.
furcata, Guer.

Mastersi, Mad.

* D. Carferi, Blackb. (placed under EE), is somewhat inter-
mediate between the two aggregates.



270

G. Inner margins of clypeal
emargination of male
quite parallel, or even ap-
proximating towards
apex.

H. Elytral
seriate,

pressed,
close

HH. Elvtral

puncturation
lightlj' im-
ind not very

pronotnm
separated

both very
and

puncturation
very close, strongly im-
presssed, and scarcely

seriate ...

GG. Inner margins of clypeal
emargination evidently
diverging in male

FF. Inner apical spur of male
hind tibia very long; fe-

male pygidium bearing a
flat elevated area ...

EE. Dorsal sulcus of pronotum
very different in front and
hind parts, or very wide
throughout.

F. Front angles of
dentate, well
from the head.

G. Scutellum not
flat, and closely

fi.nely asperate.
H. The lateral edging of

the elytra does not
quite reach the base.
Size very large (more
than 4 1.).

I. Middle of lateral mar-
gins of prothorax
strongly dentiform

II. Middle ^

of lateral

margins of prothorax
feebly angular

HIT. Lateral edging of

elytra normal.
I. Punctures of prono-

tum isolated and
well-defined, for the
most part including
a single granule.

J. Lateral sulci of
pronotum widely
separated from
longitudinal sul-

cus ; female elytra
mucronate

JJ. Lateral sulci of

pronotum nearly
or quite reach the
longitudinal sul-

cus ; female elytra
normal.

Childreni, Waterh

affinis, Waterh.

Edwardsi, Waterh.

colaspidoides, Mad.
(?Gyll.J

elegans, Blackh.

laticeps. Mad.

Barnai-di, Mad.
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K. Transversely im-
pressed behind
scutellum ; api-

cal part of pygi-
dium nitid, with
ba^sal pilo-se area
triangularly pro-
duced

KK, Not having ely-

tra and pygi-
diiim as '^K."

L. Hind part of

scutellnm bear-
ing a deep,
round fovea ...

LL. Pygidinm nor-
mal

II. Punctures of prono-
tum feeble, ill-de-

fined, and generally
including several mi-
nute granule.s.

J. Sides of elytra
(viewed from the
side) quite straight

JJ. Sides of elytra
(viewed from the
side) sinuate.

K. Elytral punctura-
tion moderately
strong and not
e X c e p t i onally
close.

L. Puncturation of
pronotum (ex-

cept fine close

asperity) all

but wanting...
LL. Larger punc-

tures of prono-
tum quite dis-

tinct.

M. Brilliantly
nitid ; longi-
tudinal sul-

cus of pro-
n o t u m
forming a
large sub-
quadrate ca-

vity in front
of base

MM. Much less

nitid ; long-
itudinal sul-

cus of pro-
notum smal-
ler and not
quadrate ...

aurolimbata, Blanch

pulchella, Waterh.

sm a ragdu 1a . Bo isd .

'<

rectipennis, Bhickh.

sordida, BlncJih.

quadratigera. Blanch

uigustioeps. Mad.
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KK. Elytra 1 pnnc-
turation excep-
tionally fine and
close

(i(4. Scutellnm very flat and
even, closely and finely

asperate.
H. Elytra normally (at

most) cost ate.
I. Sculpture of head and

pronotnm strongly of
subareolate character

II. No distinct areolge,

bnt only fine close

asperity, forming
sculpture of head
and pronotum

HH. Elvtra strongly cos-

tate
FF. Front angles of pronotum

obtuse and not at all pro-
minent

CC. Longitudinal sulcus of pronotum
doubled in basal part.

D. Front tibite without any exter-
nal tooth above the apical pro-
jection

DD. An external tooth on front
tibise above the apical projec-
tion.

E. Pronotum more or less nitid,

its puncturation not very
close and fine.

F. The two parts of the longi-

tudinal sulcus of pronotum
separated by a sharp strong
ridge ...

FF. The two parts of the longi-

tudinal sulcus of pronotum
separated by a feebly-rais-

ed obtuse ridge.
G. Elytra more closely and

less coarsely punctulate
GG. Elytra more coarsely

and less closely punctu-
late

EE. Pronotum subopaque, OAving
to the very fine and close as-

perity of its surface ...

crebra, Blackb,

Spencei, Waterh.

Carteri, Biackb.

prasina, Mad.

rugosa, Boisd.

parvula, Waterh.

aurulenta, Kirhy

purpureitarsis, Mad.

obsoleta, Mad.

pygmsea, Waterh.

D. fuheruln, sp. nov. Minus nitida ; viridis, antennis clypeo
pedibusque testaceo-rufis ; supra pube sat densa brevi

adpressa fulva vestita (hac in pygidio et in corpore sub-
tus dilutiori magis densa) ; capite (ut pronotum) confer-

tim subtiliter aspere punctulato
;
prothorace sat trans-

verso, supra longitudinaliter anguste leviter canaliculato,

sulcis lateralibus parvis (inter se remotis), antice fortiter
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angustato, lateribus minus arcuatis ad mediam partem
dentato-angulatis pone medium leviter sinuatis, angulis

posticis subrectis ; scutello subtiliter punctulato ; elytris

confertim subtiliter aspere punctulatis, vix manifeste cos-

tulatis ; tibiis anticis extus antice bidentatis.

Maris clypeo sat producto, quadrato, angulatim emarginato.

Feminse clypeo minus fortiter minus angulatim emarginato

;

elytris ad apicem baud mucronatis. Long., 2i 1.; lat. 1| 1.

Closely allied to D. ijuhescens, Macl., but easily distin-

guishable by its smaller and punctulate scutellum, and by the

non-mucronate apex of the elytra in the female. This species

is confused in the Macleay collection with ]J. pubescens, Macl.,

but it is the one of the two that does not agree with Macleay's

description of pubescens.

N. Queensland (Kuranda) ; taken by Mr. Dodd.

D. 2J^f^('^ierr/)}ia, sp. nov. Mas. Nitida, laetissime viridis, an-
tennis (clava nigra exceptis) palpis pedibus (tarsis omni-
bus et tibiis posticis plus minusve infuscatis exceptis) et

elytrorum parte tertia basali (sutura viridi excepta) clare

testaecis; capite, pronoti lateribus, pygidio, et corpore
subtus, setis minutis adpressis testaceo-griseis densissime
vestitis ; clypeo sat producto, quadrato, antice late leviter

emarginato ; capite crebre subaspere punctulato
;

pro-

thorace leviter transverso, supra longitudinaliter anguste
canaliculato, transversim prope marginem lateralem
breviter sulcato, antice fortiter angustato, minus crebre
(latera versus confertim subaspere) subfortiter punctu-
lato (puncturis simplicibus), lateribus arcuatis vix sinua-

tis pone medium angulatis nee dentatis, angulis posticis

subrectis (vix obtusis) ; elytris subseriatim subrugulose
fortiter punctulatis, costis manifestis circiter 4 instructis

;

tibiis anticis extus antice bidentatis.

The remarkable colouring of this beautiful species sepa-
rates it widely from all its described congeners. Long., 3i 1.

;

lat., 1| 1.

N. Queensland (Cairns). Sent by Mr. French.

D. rectipen?] is, sp. nov. Mas. Sat nitida: sat ansfusta ; elons-
ata ; coerula, purpureo-tincta, antennis nigris ; supra
parce subtus sat crebre albido-pubescens ; capite crebre
subtiliter ruguloso ; clypeo lato, transversim quadrato,
antice reflexo et sat profunde emarginato

; prothorace
minus transverso, supra obscure subareolato (areolis

granula minuta nonnulla includentibus), sulco longitu-

dinali simplici sat profundo ab apice ad basin gradatim
latiori, sulcis lateralibus sat profundis supra baud plane
conjunctis, lateribus in medio dentato-angulatis, angulis
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anticis leviter dentiformibus posticis obtuse rectis; scu-

tello minus aequali vix perspicue punctulato ; elytris

modice [fere ut D. colasjndouUs, Macl. (? Gyll.)] sculptu-

ratis, lateribus rectis; tibiis anticis extus antice modice
(ut D. Edwardsi, Waterh.), bidentatis, intus baud pro-

ductis. Long., 3 1.; lat., 1\ 1.

Remarkable for the straightness of tiie margin of the

elytra, which is more straight even than that of D. puJchella.

The present insect resembles 'pidchella in some respects, but its

pronotum is very differently sculptured—the sculpture hav-
ing an areolated appearance after the manner of that of D.
Spencei^ Waterh., and others—and the longitudinal sulcus

of the pronotum is in the hind part very much wider than
that of 'pidchella, and continues to widen quite to the actual

hind margin of the segment. The colour seems to change from
blue to green, according to the point of view from which the

specimen is looked at. The bidentation of the front tibiae is

of the character of the same in D. Edwardsi, rather than in

D. colaspidoides.

Australia; I do not know exact hah itat ; unique in my
collection.

I), sordida, sp. nov. Sat nitida; obscure cuprea nonnihil viri-

dimicans, vel aenea, antennis palpisque obscure ferru-

gineis; supra sat sparsim subtus magis crebre albido-

pubescens; capite crebre subtiliter punctulato, puncturis
nonnullis majoribus vix impressis; prothorace sat trans-

verso, supra sat obsolete subareolato (areolis granula
minuta nonnulla includentibus), sulco longitudinali sim-

plici sat profundo ab apice ad basin gradatim latiori,

sulcis lateralibus sat profundis supra vix plane conjunc-
tis, lateribus in medio angulatis vix dentatis, angulis an-
ticis manifeste prominentibus vix dentiformibus posticis

obtuse subrectis; scutello longitudinaliter canaliculato,

postice nonnihil impresso, vix manifeste punctulato;
elytris modice [fere ut D. colaspidoides, Macl. ( ? Gyll.)]

sculpturatis, lateribus sinuatis; tibiis anticis extus antice

modice (ut D. Edwardsi, Waterh.) bidentatis, intus baud
productis.

Maris clypeo ut praecedentis {D. rectipcnDu^, Blackb.) ; feminae

antice leviter sinuatim emarginato. Lone:.. 2-^-3?, 1. : lat..

This species stands unnamed in the Macleay Museum.
It is of an obscure dingy-copper or bronzy colour, with dull

greenish reflexions, the green somewhat more pronounced on
the under-surface. It is especially characterized by the ex-

treme faintness of the quasi-areolation of its pronotum. It
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does not seem very closely allied to any other species known
to me. I have taken it in some numbers.

New South Wales; Blue Mountains.

D. crtbra, sp. nov. Mas. Sat nitida ; supra Isete viridis, sub-

tus cyanea, antennis (clava obscura excepta) ferrugineis

;

supra sat sparsim subtus magis crebre albido-pubescens :

capite crebre subtilissime aspera ; clypeo minus lato,

modice producto, antice angulatim sat fortiter emargi-

nato
;
prothorace sat transverso, supra obscure subareo-

lato (areolis granula minuta nonnuUa includentibus),

sulco longituclinali ab apice ad basin gradatim latiori

(parte postica fere subquadrata), sulcis lateralibus sat pro-

fundis supra (certo adspectu) conjunctis, lateribus in

medio angulatis baud plane dentatis, angulis anticis sub-

dentiformibus posticis sat rectis ; scutello longitudinaliter

canaliculato, subtiliter punctulato ; elytris crebre minus
fortiter [quam D. colaspidoidU, Macl. (? Gyll.), multo
magis crebre minus fortiter] sculpturatis, lateribus levi-

ter sinuatis ; tibiis anticis antice extus leviter bidentatis,

intus inermibus. Long., 2^ 1. : lat., lyV 1-

The sculpture of the elytra of this species is not much
different from that of D. pygmcea, Waterh. My specimen wa«
sent to me by Mr. Lea, without indication of exact hah ifat,

as D. purpureitarsis, Macl, which, however, has widely differ-

ent sculpture of the pionotum.
Australia.

D. Carteri, sp. nov. Mas. Sat nitida ; obscure viri-

dis, plus minusve aureo-micans, antennis pedibusque
picescentibus ; supra sat sparsim subtus magis crebre

albido-pubescens : capite cum pronoto confertim subtilis-

sime aspero : olypeo lato, transversim quadrato, antice

reflexo sat profunde emarginato
;
prothorace sat fortiter

transverso, supra sulco longitudinali subobsoleto sed sat

lato, sulcis lateralibus sat magnis vix profundis supra nullo

modo conjunctis lateribus in medio angulatis (angulis

subdentiformibus), angulis anticis subdentiformibus pos-

ticis subrectis ; scutello sat piano sat aequali, confertim
aspero ; elytris crebre minus fortiter ["quam D. roln^pidoi-

dis, Macl. ( ? Gyll-) multo magis crebre paullo minus for-

titer] puctulatis, vix perspicue costulatis, lateribus sinu-

atis, tibiis, anticis antice extus bidentatis intus inermibus.
Long., 2f 1. : lat., U 1.

Allied to D. Spencei, Waterh., but much less strongly
sculptured, and of duller colourins:. The longitudinal sulcus
of the pronotum is remarkably faint, and does not increase in

width hindward in any considerable degree. Such as it is.
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however, this sulcus is distinctly wide, but to a casual glance

it does not appear very much different from that of some
species with a faint but (when closely examined) much nar-

rower sulcus.

New South Wales ; Kosciusko.

SERICOIDES.

AUTOMOLUS.

I furnished some preliminary notes on this genus in the

preceding memoir of the present series (T.R.S.S.A., 1905), in

the course of which I pointed out that its essential feature of

distinction from Liparetrus is in my opinion the structure of

its front tibiae. Subsequent observation has shown that this

same character distinguishes it from all the other known Aus-
tralian genera of Sericoid Melolonthides, except (Jaulohiiis and
the very widely separated genus Mcecfiidius. Gaidohius was
founded by Le Guillou (Rev. Zool., 1844, p. 224), for a

species from Hobart which he named vdlosus,'^ and of which
I have examples from the locality cited, agreeing perfectly

with the descriptions, both generic and specific. Blanchard
(Cat. Coll. Ent., 1850) states that that species is identical with
Sdopa puhescens, Er., and Omaloplia vUligera, Hombr., and
Jacq. (both described two years previously to Le Guillou's

description). Blanchard's authority is not conclusive in res-

pect of Erichson's species, and as the descriptions do not

agree (e.g., Erichson makes the claws of puhescenft bifid) he
is no doubt mistaken in respect of puhescens. But as he
doubtless had the collection of Hombrot and Jacquinot before

him, his authority ought, I think, to be accepted for the

statement that 0. villigera is a Caidohius, and, that being
granted, there can be little doubt that he is right in identify-

ing it with Le Guillou's insect, which must, therefore, stand
as Cnulohius fOmaloplia) villiger, Hombr. and Jacq. In a

former memoir (Tr.R.S.S.A., 1898), I associated provision-

ally with C. viUiger several new species that appeared to me
(chiefly on account of different fades) not unlikely to be
eventually regarded as generically distinct from it. I am
still of the same opinion regarding these in!?ects, but the un-
questionably close structural alliance between Aufomohis and
Cavlohius vilUger (in spite of great difference of facies) only
recently observed by me, aggravates the generic difficulty.

The species describee! as Caidohii (?) in my former memoir

* I may remark in passing: that by a clerical error I called
this species ^'C. puhescens, Le Guill.," instead of 'T. villosus. Le
Guill.," in Tr.R.S.S.A., 1898, p. 49. T hope that anyone having
occasion to refer to the memoir in Avhich this lapsus calami occurs
will bo £:ood enough to correct it.
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are in facies intermediate between Aiifomohis and Caulohius
mlligfr, in view of which I regard it as possible that the two
may eventually have to be merged in one aggregate, the name
Aufomolus being dropped as a sjnonym of Caulohius. As,
however, it is easy to distinguish the A utomoli from G. v'lUUfer

and the species I have associated with it, by the elytra of the
former leaving the greater part of the propygidium exposed,
while those of the latter almost or quite cover the propy-
gidium, it is convenient to ^naintain both names provisionally.

The following tabulation will enable the student to distin-

guish the species I regard as Automoli and Crmlohii from the
rest of the genera that seem to me to form with them a natu-
ral group, and also from all other known Australian genera of
Sericoides.

A. ClaAvs simple.
B. Prosternal sntnres closed.

C. Eyes small, not (or scarcely) pro-
minent, and very conspicuously
granulate.

D. Body winged.
E. Front tibi?e not as in EE.

F. Elytral not striped with
conspicuous wide pubescent
vittse.

G. Elytra not regularly
striate.

H. Clj^pens strongly mar-
gined in front-

HH. Clypeus not (or scar-

cely) margined in front
GG. Elytra regularly and

strongly striate ...

FF. Elytra striped with con-
spicuous wide pubescent
vittfe ...

EE. Front tibiae having exter-
nally a straight margin be-
tween two subapical and one
basal tooth.

F. Elytra leaving a large part
of the propygidium exposed

FF. Elytra almost or quite
covering the propygidium

DD. Body apterous ...

CC. Eyes not as in the above genera
BB. Prosternal sntnres open to receive

the antennae ...

AA. Claws not simple

Liparetnjs

Comophorus

Microthopus

Haplopsis

Automolus

Caulobius
Callabonica
Colpochila & its allies

Msechidius
Heteronvx & its allies

I refer, ^hen, to Automolus as distinguished from Caulo-
hius, all the known Australian Sericoides having the tibial

structure mentioned above, and having the greater part of

their propygidium not covered by the elytra. This distinction
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is perhaps open to objection on the ground that accidental

circumstances—sucii as distortion—may ai5:ect its reliability;

but, nevertheless, it is found on examination that the princi-

pal part of the propygidium is, in the case of Caulobius, sl sur-

face, from its M-ant of sculpture and vestiture, evidently de-

signed to be a covered part of the body, while in Automolus
the sculpture and vestiture are evidently those of an exposed

segment, and are more or less uniform with those of the py-
gidium.

The antennae of Automolus are not easy to examine, the

joints between the 2nd and the club being very short, and
their sutures difficult to distinguish. When paucity of speci-

mens forbids the removal of an antenna I have been unable
to arrive at certainty as to the number of joints of the an-

tennae in the species before me. I have not, therefore, been
able to use this character in tabulating the Automoli, but I

can say that the antennae are by no means of uniform struc-

ture, there being in most of the species eight joints only, of

which three form the club, while in at least one species there

are certainly nine joints, of which three form the club, and
in two species known to me the club (of at least one sex) con-

sists of four joints.

The Autowoli have a most remarkable sexual character
in the elytra of the female, which appears to have been over-

looked in the descriptions of all the hitherto described species.

This consists in an elevated nitid space (varying in size and
position with the species), which in some {e.g., poverus,
Blanch.) is extremely conspicuous; while in others it is small
enough to be easily disregarded. Other sexual characters are
found in the gi«eater elongation of the antennal flabellum and
peculiarities (very pronounced in some species) in the front

tarsi of the m.ale.

According to Burmeister (who uses the name "Li'pare-

triclce" for the aggregate, which Lacordaire—and I in these
memoirs—call "Se?'ico/des" ) the gienera Automolus and
Caulobius belong to different sub-aggregates distinguished by
the comparative length of the ventral segments—the 5th seg-

ment in the former being longer than, and in the latter equal
to, the 4th. " My observations show that there is an evident
variation in this respect in closely-allied species, correspond-
ing to the variation in the size and prominence of the propy-
gidium on the dorsal surface—so that Burmeister's distinction

between Antomolus and Caulobiio^ is in reality the same that
I have indicated in the tabulation above. I cannot, however,
regard it as of sufficient importance to be used in forming
groups of genera—indeed, as already remarked, I doubt its

being even generic.
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It should be furtlier noted that the elytra of the typical

Automoli have a characteristic outline. Their lateral margin
is more or less strongly sinuate, and they are narrowed be-

hind in such fashion that outside a short apical portion of

them the surface of the abdomen is to a s^reater or less extent

visible on either side. In Ccndohius villif/er, and in the other
species that I now attribute to Cavlohins, the lateral margins
of the elytra are straight, or almost straight, and the elytra

are not narrowed hindward : but one which T attributed for-

merly to Cauhihhis, and which I now transfer to Automolus
on account of its exposed prop3'gidium [.1. (Cavlohhi^) evane-
scens'], has elytra intermediate in form between those of a
typical A'Utomolus and of ((inlohius viUiper.

It appears to me quite possible that when both sexes are

known of all the species which I now place in Automolus and
Ca 7(1oh ins it may be found necessary to form, for species tliat

do not appear quite at home in either of those genera, at least

one new genus. Meanwhile, the tabulation given above will

enable the student to assign without hesitation any of them
to the genus in which I should place it.

Hitherto only the typical species {angystulus, Burm.) has
been referred to Aufomoliis, but 17 other names, which appear
to me clearly referable to this genus, have been given to

species that have been attributed by their authors to Liparr-
triis or Cauloh ins. Three of these names, however, I believe

to be synonyms, viz., Automohis (Liparetrus) hasaJis, Mad.
(nee. 'B]anch.) = hicolor : Blackb.. Automolus (Liparefrvs )

Cooki ; lsla.c\. = depressus, Blanch., Automolus (Liparetriis) uni-

color, Macl. = humilis, Blanch., female. I regard it as barely
possible that also Automolus (Liparrtrus) alpicola, Blackb. =
angustulus, Burm. This synonymy will be found more fully

discussed below. I therefore regard Automolus as consisting
of 15 species, already described, and to these I have now to
add 6 new species, bringing the number of Australian
Automoli up to 21, all of which I believe that I know, except
angustulus, Burm.

The following is a tabulation of the distinctive characters
of the species that I place in the genus Automolus :

—
A. Lateral part of elytra vertical, its

limits defined both above and below.
Anteniial clnb fonr-jointed in both
sexes, so far as known.

B. Pilosity of elytra as Ions: a'^ of pro-
notum hispidus. Mad.

BB.. Pilosity of elytra much shorter ... aureus. Blackh.
AA. Lateral part of elytra not as in A.

Antennal clnb. so far as known, only
three-jointed in both sexes.
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B. Head and pronotiim with long
dense, generally erect, pilovsity.

C. Pygidium clothed with fine hairs.

D. Pilosity of pronotnm dark, at
least in middle part of disc.

E. Elytra red, in some examples
somewhat blackish along base.

F, Pilosity of propygidinm and
pygidium long

FF. Pilosity of propygidinm
and pygidium short

EE. Elytra black.
* F. Two rows of i3unctures in

each of the elytral strise...

FF. Elytra not having striae

furnished Avith two rows of

punctures
DD. Pilosity of pronotum entirely

of pale colour.

E. Nitid area on elytra of female
is sub lateral and extends
from base to apex

EE. Nitid area on elytra of fe-

male is sublateral and sub-
apical (a sharply-limited,
large, strong convexity)

EEE. Nitid area on elytra of fe-

male much smaller, at most
not a sharply-limited strong
convexity.

F. Elytra red, or, at any rate,

only blackish across base.

G. Clypeus much produced in

both sexes. Elytra not
closely punctured. Male
front tarsi very thick ...

GG. Clypeus much less pro-
duced. Elytra closely

punctured. Male front
tarsi much less thick-
ened.

H. Pubescence of propygi-
dinm and pygidium
close and entirely ad-
presised ...

HH. Pubescence of propy-
gidinm erect, finer, and
less close

FF. Elytra black, with an
oblique red area on disc ...

CC. Pygidium clothed with coarse
scale-like setse

BB. Head and pronotum clothed with
fine, erect, very short, and extreme-
ly dense pilosity

bicolor, Blackb.

Burmeisteri, Mad.

striatipennis, Mad.

funereus, Blackb.

semitifer, Blackb.

poverus, Blanch.

alpicola, Blackb.

ordinatus, Mad.

depressus, Blanch.

pictus, Blackb.

valgoides, Blanch.

irrasus, Blackb. .

* T accidentally omitted to examine the type of this insect

in the Macleay Museum, and therefore have determined its place

in this tabulation by a study of the description.
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BBB. Hoad and pronotuni with little

pilosity, at most fine adpressed
sparse hairs.

C. Punctui'es of pronotuni very coarse
and by no means close ... ... pygmspns, Mad.

CC. Pnncturesof pronotum not as C. (?Burm.J
D. Propygidinm of comparatively

small size.

E. Clypens of male much narrow-
ed forward and rounded at
apex ... ... ... ... evaneficens, Blackh.

EE. Clypens of male wider,
shorter, and tridentate at

apex ... ... ... ... opaoulns, Blackh.
DD. Propygidinm enormous.

E. Antennpe entirely testaceous... major, Blackh.
EE. Clnb of antennse black.

F. The depressed part of pygi-

dium bears a longitudinal
sulcus ... ... ••• granulatus, Blackh.

FF. The depressed part of

pygidium not longitudin-
ally sulcate ... ... ... humilis, Blanch.

I shall now furnish notes on species already described,

and add descriptions of new species.

A. ( LiparetrusJ hispid us, Mad. I have examined the

presumable type of this species in the Macleay Museum. It

is, I think, a male. Two specimens in my own collection are

certainly male and female. The elytra of the female bear

a strongly convex, highly nitid, glabrous elongate sublateral

area, commencing at about the middle of the length and bent

inward near the apex to join the subapical callus. It does

not differ much from the male in other respects. In both sexes

the antennal flabellum has four joints, which are a little

shorter in the female than in the male.

A. (Liparetrus) aureus, Blackb. This species remains

unique in the South Australian Museum. It is near to A.
hi.^pidus, Macl., but the pilosity of its elytra is so much shorter

than in that insect that I have little doubt of its specific

validity. The specimen is a male, and it is therefore, though
probable, not certain that its female has antennae with a four-

jointed flabellum.

A. fLip^u'ctrus) hicolor, Blackb. Identical with speci-

mens named L. hasalis, Blanch., in the Australian Museum.
I have already (Tr. Roy. Soc. S.A., 1905, p. 312) stated my
reasons for thinking that Macleay was mistaken in this deter-

mination. This insect is somewhat close to A. f LijKiretriis)

depressus, Blanch., but is readily distinguishable by the very
much darker pilosity of its pronotum and the notably co irser

sculiDture of its elytra.
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.4. f Lipcretrus ) liunnei.^fin-i, Macl. I have identified this

species by comparison with the presumable type in the Mac-
leay Museum.

A. ( LiyaretrusJ al-picola, Blackb. I have already (Tr.

Roy. Soc, 1905, p. 332) discussed the possibility of this

being identical with .1. angustuius, Burm. (the type of the

genus).

A. (Liparetrus) ordinatiis, Macl. This species is near to

^4. f Liparetrus) depressus, Blanch. Macleay distinguishes it

by its pilosity being "decumbent." I believe this to be a sat-

isfactory distinction when applied to specimens in their natu-

ral condition, but I find that the pilosity on depressus is

easily made decumbent by artificial means {e.g., passing a wet
brush over it). The dense adpressed pilosity of the propy-
gidium and pygidium of ordinatus, however, is essentially dif-

ferent from the finer, erect, and much less close pilosity of

the corresponding segments in depressiis.

A. (LipdrefriM ) depressus. Blanch. I have before me a
long series of Automoli from almost all parts of New South
Wales, Queensland, and Victoria, among which depressus is

undoubtedly included. They vary considerably in size and
somewhat in colour, but I cannot find characters in them to

indicate more than one species. Some of them from North
Queensland are of small size and evidently identical with the
presumable type of .4. (Liparefrus) Coohi, Macl., in the Mac-
leay Museum, which Macleay distinguishes from depressus

only by assigning a smaller size to it.

.4, fLiparefrus} pygmcp}is^ Macl. {% Burm.). The speci-

men before me of this insect is certainlv identical with that

which stands in the Australian Museum as L. pygmcetis,

Burm., and is, therefore, presumably that which Macleay
described under that name in his Monograph of Liparefrus.

In that case Macleav was mistaken in placing the species

among those with only 8 antenna! joints, as the stipes un-
doubtedly has a minute 4th joint, closely connected with the

basal joint of the lamella. Whether Macleay's identification

was correct, appears, however, doubtful in the extreme, not
only because Burmeister, as the author of Aufomolus, would
have been unlikely to place one of its species in Ijipnretr'us,

but also because Burmeister's description does not agree with
Macleay's pgguurus, representing it as infer alia smaller, with
less coarse punctures {n-adelsfirhpinirferi}, forming on the
elytra regular (Macleav calls them "irregular") rows. Never-
theless, as among extensive collections from Western Aus-
tralia that T have examined T have not seen any other species

that could possibly be pygma'us, Burm., I think this one may
reasonablv be called provisionally " pj/'inurus, Macl. ( ? Burm.)."
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,4. ( Lijyaret nis ) hu/n/lis, Blanch. The species ti»at I

identify with this name is so identified in the Macleay
Museum, and is doubtless that described as humilis in Mac-
leay's Monograph. I have specimens from various localities

(from Sydney to tropical Queensland) in eastern Australia.

A. ( Lijxii'ctrus ) unicolor, Masters. This was originally

described by Macleay as L. ronrolor (norn. prceocc). It is

found in the same localities as A. humilis, from which 1 can-

not distinguish it, except by colour and sexual characters, and
of w^hicli I have no doubt it is the female.

A. funcrcus, sp. nov. Mas. Ovatus : subnitidus ; niger, anten-

nis (clava excepta) rufescentibus; pilis subtilibus erectis

sat elongatis (in elytris brevioribus) vestitus (his in capite

pronoto elytrisque nigris, in aliis partibus albidis) : an-

tennis 8-articulatis ( 1), clava quam articuli ceteri con-

junct! baud breviori; clypeo antice subtruncato (vix

sinuato) modice reflexo, crebre subgranulose ut frons (hac

convexa) punctulato; prothorace fortiter transverso. supra
ccquali, ut frons punctulato, antice sat angustato. lateri-

bus leviter arcuatis; elytris crebre minus subtiliter sub-
seriatim punctulatis, vix manifeste bicostatis : propygidio
crebre, pygidio sparsius (hoc nsquali) fortiter punctulatis;
tibiis anticis ad apicem bi- (ad basin uni-) dentatis ; tarsis

anticis sat fortiter elongatis, posticorum articulo. 2"^ quam
basalis plus quam duplo longiori. Fern, latet. Long.,
2 1.: lat., 1| 1.

This species is readily distinguishable froin its con-
geners by the characters cited in the tabulation. As it is

uniqtie in my collection I cannot bring myself to sacrifice an
antenna for separate examination, but I am almost sure that
there are only three joints in the very short stipes.

New South Wales.

A. liemitifer, sp. nov. Fem. Ovatn^ : subnitidus: nig-ro-piceus,

antennis palpis elytris (his circa scutellum infuscatis) et

abdomine rufis, pediDus plus minusve rufescentibus

:

pilis elongatis erectis pallidis (his in pronoto medio vix,

in elytrorum lateribus manifeste. infuscatis) vestitus :

antennis 8-articulatis, clava quam articuli ceteri conjuncti
parum breviori : clypeo antice late subtruncatim rotun-
dato, parum reflexo, crebre sat grosse granulatim (ut
frons pronotamque) punctulato : prothorace fortiter
transverso, antice sat angustato, supra ?equali. lateribus
modice arcuatis : elytris subfortiter ("versus suturam nee
latera seriatim) punctulatis, sat perspicue bicostulatis,
area glabra pernitida sat lata sublaterali totam longi-
tudinem percurrenti : propygidio pvgidioque Hmc
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sequali) ut pronotum punctulatis ; tibiis anticis ut A.
fiLnerei, Blackb., dentatis ; tarsis anticis brevibus, posti-

corum articulo 2° quam basalis vix duplo longiori.

Long., 21 1. ; lat., 1J 1.

Tlie pilosity of the pronotum of this species is of a some-

what darl?:er tone of colour on the middle of the disc than

elsewhere, though very different in colour from that of the

preceding species. In that respect, however, the insect must
be regarded as somewhat intermediate between the two aggre-

gates which I have distinguished Dy the colour of the pilosity

of the pronotum. The only sex known to me (the female) is,

however, quite incapable of confusion with any other female

AutomoJus that I have seen, on account of the presence of a

wide, glabrous, and brilliantly nitid vitta near the lateral

border, traversing the whole length of the elytra and divid-

ing the otherwise uniformly pilose surface by a kind of lane

which presents a very characteristic appearance if the insect

be looked at obliquely from in front. I have not been able

to identify the male of the species, but as I have seen four

examples of the female I suspect that the other sex is among
the Automoli before me, and is not distinguishable by any
very noticeable character from the male of A, depressus,

Blanch.
New South Wales (sent by Mr. Lea from Galston).

A. pictus, sp. nov. Mas. Ovatus ; subnitidus; piceo-niger, an-

tennis (clava excepta) palpis pedibus et in elytris macula
magna discoidali ovali obliqua rufis ; pilis erectis sub-

tilibus pallidis sat elongatis vestitus ; antennis 8-articu-

latis (?), clava quam articuli ceteri conjuncti baud bre-

viori ; clypeo antice late rotundato (vix subtruncato), sat

late reflexo, crebre subgranulatim punctulato ; fronte con-

vexa, fortiter vix crebre vix rugulose punctulata
;
pro-

thorace minus transverso, antice sat angustato, supra
gequali, grosise minus crebre nee rugulosie punctulato,

lateribus parum arcuatis : elytris sat crebre sat fortiter

subrugulose vix seriatim punctulatis, vix manifeste costu-

latis
;
propygidio pygidioque fere ut pronotum punctulatis ;

tibiis anticis ut A. fviurei, Blackb., dentatis ; tarsis anti-

cis modice elongatis, posticorum articulo 2" quam basalis

multo longiori Fem. latet. Lone:., 2 1. : lat., 1 1.

The markings on the elytra of this species (probably con-

stant in the male) readily disting-uish it. Other distin-

guishing characters are found in the red colour of its legs,

the coarse puncturation of its pronotum, the almost complete
absence of prominent lines on its elytra (of which there is no
trace at all except faint indications of one near the suture).
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As the species is unique in my collection I have not been abb

to examine the antennae under a microscope, but I am almost

sure that there are only three joints in the stipes.

North Queensland.

.4. opaculns, sp. nov. Ovatus : sat opacus ;
piceo-niger, an-

tennis (clava excepta) palpis et elytris (nonnullorum

exemplorum) plus minusve rufescentibus
;
pilis subtilibus

pallidis adpressis minus crebre vestitus ; antennis 9-arti-

culatis ; clypeo antice breviter tridentato, cum fronte (hac

minus convexa) subtiliter granulato ; prothoraoe fortiter

transverso, antice angustato, supra aequali, sparsim

granulato-punctulato, lateribus arcuatis ; elytris crebre

subseriatim minus fortiter granulato-punctulatis, minus

perspicue bicostulatis
;

propygidio sat crebre, pygidio

minus crebre, squamoso-punctulatis ; tibiis anticis ut ^4.

funerei, Blackb., dentatis.

Maris quam feminae antennarum clava magis elongata, tibi-

arum anticarum dentibus minoribus, tarsis anticis crassi-

oribus, posticorum articulo 2" quam basalis minus quam
duplo longiori.

Feminge pygidio longitudinaliter impresso ; tarsorum posti-

corum articulo 2" quam basalis duplo longiori. Long.,

U-2 1 ; lat., i-1 1.

Its opaque dorsal surface distinguishes this species from

all the preceding. It is near A. (Caidohms) evanesceiis,

Blackb., from which the form of its clypeus readily separates

it. The female has a small nitid sexual area on the subapical

callus.

Western Australia (Perth).

.4. irrasus, sp. nov. Ovatus; subnitidus : rufus, antennarum
clava capite prothorace sternisque plus minusve infus-

catis ; pilis pallidis (his supra brevibus erectis confer-

tim positis, snbtus longioribus minus crebre positis) vesti-

tus ; antennis 8-articulatis ; clypeo antice subtruncato (vix

subemarginato), sat reflexo, cum fronte (hac convexa)

pronotoque crebre minus subtiliter subrugulose punctu-

lato : prothorace sat transverso, antice angfustato, supra

gequali. lateribus sat arcuatis : elytris obsoletissime striatis,

confertim subseriatim nee profunde nee subtiliter punc-
tulatis, haud costulatis : propygidio pygidioque fere ut

pronotum (sed paullo minus crebre) punctulatis : tibiis

anticis ut .4. funerei, Blackb., dentatis; tarsis anticis

brevibus.

Maris quam feminae antennarum clava masfis elongata, tarsis

anticis paullo longioribus, posticorum articulo 2" quam
basalis minus quam duplo longiori.
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Feminae tarsorum posticorum articulo 2° quam basalis duplo

longiori. Long., l|-2 1. : lat., 1 1.

Remarkable for its almost uniform rusty-red colour, with

the head, front part of pronotum, and the sterna infuscate,

and by its short, erect, close, nap-like pubescence. Having
only two specimens, I have not been willing to break off an

antenna for examination, but I am confident that the stipes

has only three joints. There is scarcely anv trace of a sexual

nitid space on the elytra of the female, and such as there is

it can be discerned only on the subapical callus.

North Queensland.

A. major, sp. nov. Fem. Ovalis : sat opacus : castaneo-

brunneus ; pilis subtilibus adpressis sat brevibus minus
crebre vestitus : antennis 8-articulatis, clava quam articuli

ceteri conjuncti manifeste breviori : clypeo antice trun-

cate, parum reflexo, subgrosse granulato ; fronte sat con-

vexa, cum pronoto crebre subtilius granulato-punctulata :

prothorace leviter transverse, antice leviter angustato,

supra ?equali, lateribus sat arcuatis postice sinuatis

;

elytris confuse (a sutura latera versus gradatim magis

grosse) rugulosis, vix perspicue costulatis, area nitida sat

obsoleta in callo subapicali ornatis : propygidio (hoc quam
elytra parum breviori) T3y2"idioque (hoc gequali, fere a

basi sub corpus reclinato) fortiter Sfranulatis : tibiis anti-

cis ut .1. hinerei, Blackb., dentatis : tarsis brevibus ro-

bustis, posticorum articulo 2 ''quam basalis duplo longiori.

Mas latet. Long., 3f 1.: lat.. 1| 1.

This species is of more oval form than typical Auto?jwJi

,

wliicli are a little more dilated hindward. The extremely
strong granulation of its dorsal surface and its largfe size

render it a very distinct species, llie testaceous colour of

its antennal club is unusual in the genus.

North Queensland.

CoMOPHorxUS.

This genus, founded b}' Blanchard. still contains only

the one species ( testaeeifeniiia ), which that author described.

The genus is quite distinct from TAjinretriif^, though closely

allied to it. There is no need to add here to what Blanchard
(Cat. Coll. Eiit., 1850, p. 106) has written about it.

MiCROTHOPUS.

I have already discussed this genus (Tr.R.S.S.A.,, 1905),
and as I, in doing so, had occasion to deal also, incidentally,

with the three described species belonging to it, I need not
add any remarks here.



267

Haplopsis.

Duly five species attributable to this genus have been

described, and I have no adaitions to make to them. They

closely resemble each other supei^cially, and are not likely

to be confused with any species of any other genus on ac-

count of their elytra being ornamented with wide, longitudi-

nal stripes of whitish pilosity, the intervals between whicli

are glabrous, or nearly so. I have selected this superficial

character to distinguish the genus in the tabulation of genera

(vidt AutomolusJ, because I have not been able to discover

any reliable structural character to separate JIaplojm.'s from

the extremely heterogeneous aggregate L'iiKirttruti. Bur-

meister selects for this purpose the concealment of the propy-

gidiuni under the elytra (or, rather, what I have pointed

out above is the corresponding character on the ventral sur-

face, viz., the shortening of the otli ventral segment as com-

pared with the 4th); but there is a distinct tendency in tl-

females of Ila'ploy^'ix to a lengthening and protrusion of the

propygidium, and I have before me females of at least two

species of Haplopsix in which the propygidium is as fully ex-

posed as in many Liparefri, and the 5th ventral segment
quite decidedly longer than the 4th. The most that can be

made of this character, therefore, is that in Liparefri/s the

propygidium is exposed and the 5th ventral segment elon-

gated, while in Haplopsis normally the propygidium is con-

cealed, and the 5th ventral segment not longer than the 4th.

The structure of the front tibiae is intermediate between that

of Liparetrus and Automolus, there being two adjacent ex-

ternal teeth close to the apex, and one (much smaller) about
halfway between the intermediate tooth and the base of the

tibia. These characters, together with the constant charac-

teristic vestiture of the elytra, seem to indicate the generic

validity of Haplopsis. I have already discussed the synonymy
of the species described by the earlier authors (vide

Tr.R.S.S.A., 1898, p. 48), and need not refer to it further.

The following table shows the distinctive characters of the
known species :

—
A Front of clypens strongly, and decid-

edly angularly, omarginate in both

B. Dorsal curiae.' I)lackisli, scarcely
metallic; }>r<)iiatinu and pygidinm
deeply punctulate ... ... ... lineoligera. Blanch

IIB. Dorsal surface ([uite hright-green :

pronotum and pygidinm vei'y light-

ly punctulate ... ... ... ... viridis. BUickh.
AA. Front of cly])eus not as A in .eitlier

sex.
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B. Clypeus of both sexes conspicuously
reflexed in front.

C. Clypeus of male truncate in front.

Elj'tra unicolorous ... ... ... OUiffi, Blackh.
CC. Clypeus of male distinctly and

widely emarginat« in front.
Elytra red towards apex ... ... grisea, Burm.

BB. Clypeus in both sexes not reflect-

ed, only narrowly margined ... debilis, Blackh.

CAUJ.OBIUS.

I have already discussed the genus (vide Automolus,
supra), and will here merely repeat that I cannot see my way
to a better treatment of the species than I attribute to it. I

am afraid the genus as here regarded is little better than a

receptacle for somewhat diverse species associated on the

ground of their belonging to the Liyaretrus group without
bein^ attributable to any other of its genera than this one.

The first four species (in the following tabulation) are really

very close to Automolus, but have their propygidium quite (or

largely) covered by the elytra ; the remaining four species (in

the tabulation) differ much in fades from the first four, but
I cannot find satisfactory structural differences for the crea-

tion of a new genus. As in Liyaretrus and Automolus, the

number of antennal joints varies in Caulohius. The first four

species and the last in the tabulation (which follows and shows
characters differentiating the species that I place in Caulo-
hius) have 9-jointed antennae, while there are only 8 joints

in the antennae of the other three species.

A. Less elongate species. Length of

elytra exceeding width by about ^ (or

le.ss) of the width.
B. The lateral margins of the clypeus

strongly sinuate-emarginate.
C. The pronotum Avith very coarse

sparse sculpture.
D. Elytra very coarsely sculptured.

Tarsi robust ... ... ... discedens, Blackh.
DD. Elytra much less coarsely

sculptured. Tarsi slender ... immitis, Blackh.
CC. Pronotum much more closely and

less coarsely sculptured ... ... rotundus, Blackh.
BB. Lateral margins of clypeus not

emarginate ... maechidioides, Mad.
AA. More elongate species. Length of

elytra exceeding width by about I
of the width.

B. Pronotum densely clothed with long,
erect pilosity ... ... ... ... villiger, Homhr. and

BB. Pronotum not as B. Jacq.
C. Club of antennae dark.

D. Elytra opaque ... ... ... rufesoens. Blanch. (?J
DD. Elytra subnitid ... ... advena, Blackh.

CC. Antennae entirely pale testaceous punctulatus, Blackh.
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C. com pactus , Blackb. I find that this species is identi-

cal with that which stands in the Macleay Museum as Lipare-

trus mcEcliidioides, MacL, and since one of the Museum speci-

mens is presumably the type, my name must be dropped as a
synonym.

G. rufesctns, Blanch. This species is described by
Blanchard as being that which was figured but not described

in the "Voyage au Pole Sud" (1842), under the name Fhilo-

chlcenia rufescens. Probably the identification is correct ; but,

whether or not, the name Caulohius rufescens, Blanch., will

stand. I have a species before me from Tasmania (Blanch-
-ard's locality) which agrees witn the description fairly satis-

factorily, but the description is not detailed enough to allow

of certainty. I have, therefore, called the species ''Caulohius

rufescens, Blanch ( ?)." According to Burmeister, C. rufes-

<iens, Hombr. and Jacq., is identical with Cmdohhis (Serices-

this) cervinus, Boisd. It, however, seems very clear that C.

rufesceiis, Blanch., is not identical with C. cervinus, Burm.
(? Boisd.), as a glance at the descriptions will show, the for-

mer being called "depressed," and the latter "strongly con-

vex, almost cylindrical." Pending the improbable produc-

tion of evidence to the contrary it seems clear, therefore, that

there are two distinct species, which must be called C. cervi-

nus, Burm. ( ? Boisd.), and C. rufescens, Blanch. I have not

seen any insect that seems likely to be the former of these,

which would be difficult of identification without inspection of

Burmeister's specimen.

C. advena, Blackb. When I described this species I men-
tioned that I had failed to arrive at certainty as to the num-
ber of joints in its antennae, but thought there were nine joints.

I have now succeeded in counting them, and can state posi-

tively that there are only eight joints.

C. immitis, sp. nov. Ovatus ; subnitidus ; niger vel piceo-

niger, antennis (clava excepta) palpis pedibusque dilu-

tioribus ; setis brevibus fulvis vestitus, his in elytris seria-

tim dispositis ; antennis 9-articulatis ; clypeo reflexo, cum
fronte granuloso, antice truncato

;
prothorace fortiter

transverso, supra grosse rugulose punctulato, canalicu-

lato, basi media sat lobata, lateribus sat arcuatis, angulis

anticis sat acutis ; elytris fortiter rugulose punctulatis et

transversim nonnihil rugatis, interstitiis inaequaliter levi-

ter subcostulatis ; pygidio grosse punctulato ; tibiis anticis

ad apicem bi- (ad basin uni-) dentatis ; tarsis anticis

minus elongatis, posticorum articulo 2° quam basalis cir-

citer duj^lo longiori.
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Maris antennarum clava quam stipes pauUo longiori ; feminae

breviori. Long., 2^ 1. ; lat., 1^ 1.

There are six specimens before me of this insect, and I

do not find any very conspicuous sexual characters among
them. In some, however, which I take to be males, the joints

of the flabellum are slightly longer than the 4 joints together
of the stipes, and the clypeus is a little more abruptly trun-
cate than in others whose antennal flabellum is a little shorter.

The species has a thick-set, coarsely sculptured appearance,
suggestive of a lilliputian ISynhomorjilia, from which, how-
ever, its structural characters separate it widely, e.r/.^ its con-

spicuously granulate eyes with the hind angles of the clypeus
projecting considerably beyond the outline of the eyes.

Western Australia; sent by Mr. Lea and others, from
Perth.

C. rot iindus, sp. nov. Ovatus ; latissimus ; minus nitidus ; ob-

scure rufus, capite prothorace metasternoque picescenti-

bus ; setis fulvis decumbentibus minus crebre vestitus

;

antennis 9-articulatis ; clyj:)eo reflexo cum fronte pro-

thoraceque sat ^equaliter sat crebre minus grosse granu-
loso-ruguloso, antice truncato : prothorace sat fortiter

transverso, aequali, basi media vix lobata, lateribus minus
arcuatis, angulis anticis acutis ; elytris subtilius granu-
loso-rugulosis, interstitiis inter se inaequaiibus (horum
nonnullis leviter subcostulatis) ; pygidio leviter sub-

tilius punctulato ; tibiis anticis ad apicem bi- (ad basin

uni-) dentatis ; tarsorum posticorum articulo 2** quam
basalis circiter duplo longiori. Long., 2| 1. ; lat., 1-| 1.

I have seen several specimens of this insect, which include
both sexes. The antennal flabellum of the male is as long as

the preceding joints together : that of the female a little

shorter. The species seems out of place in being associated

with the very much larger and more cylindrical C. villiger,

Hombr. and Jacq., from which it differs also in the partial

exposure of its propygidium. This latter character approximates
it to Aufomohfs, but in all the species that I attribute to

Automohi.fi there is much m_ore of the propygidium exposed,

and the elytra are of different shape, as indicated in the re-

marks (above) on the genus .1 utomohifi.

New South Wales. Taken by Messrs. Carter, Lea, and
Taylor; also in the South Australian Museum.

Haplonycha.

I have already discussed the affinities of this genus in

Proc. L.S.N.S.W., 1890, pp. 517. etc., and at the same time I

furnished a tabulation of the species then known to me, and
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described some new species. Since that pa])€r was published I

have had opportunity of studying a large number of additional

species, and have now before me a considerable number as yet

undescribed. I am still of opinion that Colpochila cannot be

maintained as distinct from ILt ploni/chd, although T think

that I was mistaken in selecting the former name for use, in-

asmuch as llayhnMichd seems to have been used for Boisdu-

vaFs M (h)h)ntli(( ohcxa in Dejean's catalogue, in 1837. Colpo-

chila was proposed by Erichson (1843) without description.

In 1850 Blanchard furnished characters for Erichson's name,
and at the same time characterized under the name Tlap-

loniichd an aggregate which he regarded as forming a genus

allied to but distinct from Cnlporhila. I, however, can find

no character mentioned in his diagnoses which distinguishes

either from the other, but in an appended note it is stated

that in Tl (iplomiclia the galea of the maxillae is not gibbous,

the labium is less quadrate, and the antennal club and clypeus

are distinct in shape (but without indication of the nature of the

distinction, unless reference is intended to the word "produc-

tus," which in the diagnoses is used of the clypeus of Colpo-

chila, but not of Haplonyrhrf , and ''oblonga," which is used

of the antennal club of Haplonycha, but not of Colpnrhila ).

However, these character© are, I think, of no value, though, of

course, one cannot be positive about the maxillae without dis-

secting all the species, which I have not been able to do. Bur-
meister, in 1855, treated the two aggregates as identical. ' Lacor-

daire,in 1856 (in his tabulation of the If eteron>irid genera of the

world) distinguishes r'o/por/' //<7 from Ba/plonycha by the shape

of its antennal club ; certainly not, in my opinion, a character

of generic value, nor constant in any considerable number of

species. It is quite possible that the long and somewhat di-

verse series of species which I attribute to Hnplonyrha may
sooner or later be regarded as yielding material for the forma-
tion of several new genera. At present I am able to break
those species up into several groups, distinguished from each
other by easily recognizable characters ; but those characters

are all such as appear to me, in the Australian Ser/roide<: in

general, merely specific, i.e., not indicative of the nature of

the other characters of the insects in which they appear.

It has seemed to me, therefore, that Haplnpychn mav be
dealt with most satisfactorily by dividing it into subordinate
aggregates under the name of groups, a method of treatment
which I adopted recently in revising Onthnphar/nsi and Lrpa-

refru'f. The species of TJ aploiiyrJuf known to me fall conveni-

ently, I think, into eight groups, wliich may be distinguished

as follows :
—

k2
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A. Antennae consisting of eight joints
;

only ... ... ... ... ... Group I.

AA. Antennae consisting of nine joints.

B. Lateral gutter of pronotum (especi-

ally round the hind angles) wide
an<i filled with closely-packed seti-

ferous rugulosity ... ... ... Group II.

BB. Lateral gutter of pronotum not as

B.
C Surface of apical joint of maxil-

lary palpi, with a large impres-
sion bordered laterally by a raised
edge ... ... ... ... ... Group III.

CC. Apical joint of maxillary palpi
not as C.

* D. Penultimate joint of maxillary
palpi longer than antepenulti-
mate ... ... ... ... Group IV.

DD. Penultimate joint of maxillary
palpi not (or scarcely) longer
than antepenultimate.

E. Ant«nnal club, with more than
3 joints in both sexes... ... Group V.

EE. Antennal club, with only 3
joints in both sexes.

F. Species not having the pro-
notum and pygidium black.

G. Perpendicular front face
of clypeus, wiili plenti-

ful, more or less rugulose
punctures, more or less

obscuring the transverse
setiferous series ... ... Group VI.

GG. Perpendicular front face
of Clypeus nitid, smooth,
and all but unpunctured,
except the transverse
series of very large seti-

ferous punctures ... Group VII,
FF. Pronotum and pygidium

black Group VIII.

The species which I associate together in each of the above
groups are fairly homogeneous in facies, though considerably

less so in respect of structural characters. More detailed re-

marks about the groups will be found below.

In subdividing Haj)lonycha into groups, the number of

joints in the antennae, though not, in my opinion, a character

of much importance, enables two or three species with only
eight antennal joints to be satisfactorily separated from the

* In the concluding species of this group the group-charac-
ter is only feebly marked, but in these the dorsal surface of
the body is pruinose and iridescent, which is not the case with
any species known to me (of the following groups), having
maxillary palpi of somewhat similar structure.
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others as the first group. If the antennal characters were dis-

regarded these species might very well be placed near //.

hidld, Blackb. The second group consists of large or very-

large species in which the marginal gutter of the pronotum
presents the remarkable structure indicated in the tabulation,

a character, however, that does not appear to be of much im-

portance, since several species not possessing it are otherwise

very close to some in the second group ; it is, however, of great

value for purposes of identification. The preceding two
groups having been eliminated, I have arranged the remain-
der of the groups by means of the character that appears to

me the most fundamental of those I have observed in the

genus, inasmuch as well-marked differences in respect of it

seem to be somewhat uniformly accompanied by other differ-

ences, such as in facies, colour, texture of elytra, etc. I refer

to the structure of the maxillary palpi. Usins: this character

I first separate as the third group a small aggregate of species

having a remarkable imjoression on the apical joint of the

maxillary palpi. The remainder of the genus I then divide

into two sections (''D" and ''DD" in the preceding tabula-

tion) according as the penultimate joint of the maxillary palpi

is or is not longer than the antepenultimate. It must be
admitted, however, that there are a few intermediate forms
in which there is little or no difference in length between these

joints, but these forms will present no practical difficulty in

identification, because if they be pl?ced together it will be
found that they naturally divide themselves into two aggre-

gates, in one of which (while the penultimate joint is invari-

ably, I think, at any rate a trifle longer than the ante-

penultimate) the facies is in general that of the species in

which the antepenultimate joint of the palpi is very shorty

and the dorsal surface is invariably more or less brilliantly

iridescent ; and in the other aggregate the facies is very dif-

ferent (average size smaller, texture notably less fragile), and
the dorsal surface is not, in any species known to me, irides-

cent. The aggregate ''D" does not seem to lend itself to sec-

tional division, and therefore I treat it as a single (the fourth)
group. The aggregate ''DD," however, is much less homo-
geneous, and contains a few isolated forms which I have sepa-

rated as the seventh and eighth groups, the eighth consisting

of three species not very much like each other, or very close to

any other Haflonycha, but which happen to agree in present-

ing the unusual character of the head, pronotum, and py-
gidium being black ; while the seventh group consists of a few
species bearing a general resemblance to those of the third

group, and differing from all those of the fifth, sixth, and
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eighth groups by the combination of a peculiar sculpture of

the perpendicular front face of the clypeus, with antenna!
club of only tliree joints in both sexes. The remainder of the
section "DD" consists of species closely resembling each other

^with a few exceptions) in respect of facies, but conveniently
divisible into two groups (the fifth and sixth), in one of which
the sides of the prothorax are sinuate behind the middle and
the antennal club has four joints (the first usually much
shorter than the second in the females), while in the other the

sides of the prothorax are not sinuate behind the middle and
the antenna] club has in both sexes only three joints. i

I have not found any uniform external difference between
the sexes in TIaplovyclia, except in the antennal club. The
lamellae of this are longer in the males than in the females,

but not different in number, altbough in the siDCcies in which
the club has more than three lamellae the first of them is usu-

ally much abbreviated in the female, but very rarely (T think

B. hflki, Blackb., supplies the only instance), so much abbre-

viated that it is not very obviously a lamella of the club.

In dealing with the species of this genus it is necessary

to begin by discussing those described by the earlier authors,

inasmuch as their descriptions are for the most part extremely
brief and devoid of any mention of the structural cliaracters

that are the most valuable for purposes of identification. The
earliest species of thoS€ subsequently attributed to Hajjlonycha

are Melolonfha ohesa, Boisd.. M. A ."ifrnlnhei . Boisd., and M.
cilinfa, Boisd. (described in 1835). Burmeister subsequently

described as the first of these an insect which it

seems probable was not Boisduval's type, but a Hap-
lonycha, believed by Burmeister to be identical with

the type, and in that identification I have little

doubt he was mistaken. Assuming M. ohrsn to be a TJof-

lonycha (which I fear is not certain), its description happens
to mention two characters that in combination are very un-
usual in tlie genus, viz.. ''head and thorax black" and ''pro-

thorax rugulose-punctulate." Now. Burmeister says of what
he calls "nhe^a, Boisd.," that it is entirely (veherall) shining

castaneous-brown, and makes no reference to its prothorax
being rugulose. My own opinion is that ^f . ohem, Boisd., is

the species of which Burmeister described a variety as M.
gnqafina. Tt is one of the very few species of the genus that

seems subject to considerable variation in colour (its head and
prothorax are always, so far as T have observed, black, while

its elytra vary from dark ferruginous to black). It is found
in New South Wales, the presumable liahitat of M . ohesa,

Boisd., and the puncturation of the pronotum is more inclined
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to rugulosity than in most of its congeners. As, however,

Boisduval gives no information about the antennae of his

insect, and does not mention its size, I do not propase to

change the name of //. rfagatina, Burm,, but prefer to regard

M. ohesa, Boisd., as unrecognizable without a fresh des<:'rip-

tion founded on the actual type (which very likely is not in

existence), and accepting provisionally the bare possibility

that Burmeister's statement of colour was an intentional cor-

rection of Boisduval, founded on inspection of the actual type,

treat ''//. obtsa, Burm. ( ? Boisd.)" as the valid name of a good
species. Burmeister cities //. ohr^a, Boisd. (Blanch.) as being

the species which he called oh^-^rt, Boisd.. but tliis was almost
certainly without having seen th? specimens so named by
Blanchard. I believe, however, that the citation is correct,

as, although Blanchard does not describe H. ohesa, he com-
pares other species with it in terms that are agreeable to its

being H. obesa, Burm. Melolontha Asfroktbei, Boisd., is, in

Burmeister's opinion, probably a l/aploni/rha , from which
genus I unhesitatingiv exclude it, on the ground that its elytra

are described as not gemiuate-striate. T believe it to be a S>/s-

teJ/op/d. Melolonfhd ciliata, Boisd., is attributed to Hnp-
lonycha by both Blanchard and Burmeister, the latter stating

that he considers it incapable of identification. Blanchard
mentions that its antennae have only eight joints, and it is

probable that that statement was founded on an inspection of

the type, and therefore must not be passed over. I should
say that it is very likely to be identical with //. riigo^a,

Burm., but as Boisduval implies that the insect has not gemi-
nate-striate elytra, I think it unlikely that either he or Bur-
meister was dealing with a true Haplonyrlia, but almost cer-

tainly with a French elUi. Tt will be seen, then, that I reject

all Boisduval's names from Jin plonyrhd, believing that only
one of them applied to a real TJaplan ijrim, and that that
(ohe^a) cannot be identified unless the type exists and can
be studied. In 1842 PTope described as Seriaxthh Goiild'i an
insect from Port Essington, which has been attributed to

Hnplnnj/cha (CoJporhiki ) , although there is little in Hope's
description to indicate its generic characters. There is, how-
ever, in the South Australian Museum a TTaphyiiyrlia, from
the neighbourhood of Port Essington, which agrees so well

with Hope's description that T have no hesitation in consider-

ing it Hope's species.

Hombre and Jacquinot. in 1842. figured, under the name
fnxiDayiira (Vov. Pole Sud. Atl., t. 8, f. 8). a species which has
been regarded as identical witii ohea^a. Boisd. T regret that I

have not been able to investigate the grounds of that deter-
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mination, but may say that it seems to me unlikely to be cor-

rect. The species that I have called "//. obesa, Burm. ( ? Boisd.)"

does not, so far as I know, occur in Tasmania, but that which
I believe to be jjectoralis, Blanch., is found there, and is likely

to be identical with tasmanica, H. and J., which latter is

the older name. But I have not before me sufficient evi-

dence to decide this point.

The next author who described species of Haplonycha
was Blanchard (Cat. Coll. Ent., 1850), who may be regarded

as the founder of the genus, in which he placed seven species,

three of which (striatella, iridesctns, and ciliata) I exclude

from the genus on account of their elytra not being geminate-
striate. Another of his species (ohscuricornis) is so vaguely

described that the striation of its elytra can scarcely be in-

ferred, but the implication is that it is not geminate, and I

have not much doubt of the insect being a Frenchella. I take

it, therefore, that Blanchard's obesa, scutalis, and j^ect oralis

only can stand in Hajjlonycha. H. obesa, Blanch., I have
already discussed above. H. "pectoralis, Blanch., I identify

without much doubt with a species common in New South
Wales. H. scutalis, Blanch., is scarcely distinguished from
pectoralis except by slight colour differences, and a scutellar

character to which I attribute but little value. I think I

know the insect, but doubt whether it is more than a variety

of pectoralis. Besides the species which he called Haplonycha,
Blanchard also described two as ColpochilcE (crassiventris and
punctulata), which must be placed in Haplonycha as includ-

ing Colpocliila. Functidata is a well-known insect from New
South Wales, but crassiventris is less easily identified. Bur>
meister says that it is probably identical with his H. Roei (in

which case its name has priority), and in this I agree with
him. The principal difficulty seems to be the much greater

size quoted for crassiventris, but it almost disappears when it

is remembered that in all Blanchard's measurements a milli-

metre requires to be taksn as one-thirtieth of an inch. Bear-
ing this in mind, and remembering also that the Swan River
is the habitat quoted for both crassiventris and Roei, it seems
fairly safe to treat the latter name as a synonym of the for-

mer.

The next author after Blanchard to describe spe-

cies of Baplonycha was Burmeister (1855), who de-

scribed ten species, three of which (tasmanica, Germ.,
nif/osa, Burm., and ciliata, Boisd.), cannot remain in

the genus, the first being a Pachyr/astra, and the

other two probably identical with each other, and almost cer-

tainly belonging to Frenchella. I have identified five of the
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remaining seven with some confidence, and the other two witli

more doubt. I shall refer to them more particularly in the

following pages. One of them, however ( Rottj, 1 have already

discussed above.

After Burmeister there was a long interval, until in 1871

Macleay described a single species (11. plnguis). There are

two specimens (one of them doubtless the type) bearing this

name in the Australian Museum, and they are identical with

the Tlaplonycha that I have discussed above as "obesa, Burm.
(? Boisd.)". I may here remark that obesa, Boisd., is repre-

sented in the South Australian Museum by the species that I

am convinced is pectoralis, Blanch.

In 1878 Mr. Tepper described a species of this genus

under the name destructor (Tr.R.S.S.A.), which I have

already discussed (Pr.L.S.N.S.W., 1890, p. 533).

In 1888 (Pr.L.S.N.S.W., p. 913) Sir W. Macleay describ-

ed //. testaceipennis.

In 1890 I described a number of new species (I.e.) in a

paper that I have already referred to in the present memoir,
and I added other species in 1892 and 1895, all of which are

treated in the following pages.

In 1891 E. nitidicoUis was described (D.E.Z., p. 263) by
Nonfried. As the description is so vague as not to mention
even the number of joints in the antennae, or, indeed, any
other character that would enable me to place the insect in

my tabulation, I am oblie^ed to disregard it altogether.

I have now referred to all the names (to the best of my
belief) that have been up to the present time proposed for
species that are, in my opinion, or have been treated by their
authors as members of tnis genus (including Golpochila ). O^
those (43 in number) I have indicated 7 as representing
species that cannot remain in Tlaplonycha, 3 as synonyms, and
2 concerning which I have not sufficient data for forming any
decided opinion. There consequently remain 31 names which
I regard as representing valid species of Baplonycha. I have
now to add the descriptions of 29 new species, bringing the
total of this genus to the formidable number 60, the dis-

tinctive- characters of which are displayed in the following
tabulations :

—
Group I.

[Antennae consisting of only eight joints.]

A. Pronotnm not having a fringe of long
pilosity immediately within the basal
and apical n^argins.

B. Head very finely and closely (con-
flnently) pnnctnlate. Sides of pro-
thorax not sinuate behind middle... rnfioeps, Burm.
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B. Head much less finely, and not
nearly conflnently, punctured. Sides
of prothorax sinuate behind mid-
dle ...

AA. Pronotum having a fringe of long
pilosity immediately Avithin the basal

and apical margins

Group II.

[Antennae of nine joints. Ijateral gutter

ally round hind angles) filled with

ferous punctures or granules.]

A. Antennal club, with more than 3
lamellre in both sexes.

B. 3rd joint of antennre longer than
2nd joint.

C. Disc of pronotum and of pygidium
non-pilose.

D. Punctures of elytra much finer

and more sparse than in the
next two species ...

DD. Punctures of elytra much
stronger

.

E. Joint 3 of male antenna den-
tate near apex, joint 1 of fe-

male flabellum little shorter
than 2

EE. Joint 3 of male antenna
simple

;
joint 1 of female fla-

bellum .scarcely more than
half 2 ...

.'

CC Disc of pronotum and of pygi-
dium pilose ...

BB. 3rd joint of antennae not longer
than 2nd joint.

C. Pygidium carinate, but little con-
vex, and conspicuously punctu-
late

CC. Pygidium non-carinate, strongly
convex, and scarcely punctulate.

D. Pygidium very strongly gibbous;
joint 1 of female flabellum
about half-length of 3 ...

DD. Pygidium scarcely gibbous;
joint 1 of female flabellum
scarcely shorter than 3 ...

AA. Antennal club in both sexes, with
only 3 lamellae.

B. Ba.se and apex of pronotum fringed
with long hairs immediately within
the marginal edging.

C. Joint .4 of antennpe notably longei'

than joint 3...

CC. Joint 4 of antennae not longer
than joint 3...

D. Disc of pronotum glabrous and
very sparsely punctulate

neglect a, Blackh.

orinita, Burm.

of pronotum (especi-

closely packed seti-

ant-ennalis, Blackh.

laminqta, Bhichh.

dubia, Blackh.

pilosa, Blachh.

carinata, Blackh.

campestris, BhuKb.

fort is, Blackh.

latebricola, Blackh.

trichopyga ,Bl/jckh.
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DD. Disc of pronotimi pilowc, aiici,

in parts, mon^ closc^ly punctii-

late ... ... ... •• crassivontris. Jihinrh.

liB. Base mikI a[)ox oi pronotum not
fi-introd with loii^ hairs within the
marginal edgijig ... ... .. piinctulata, Blairch.

GilOL'P ill.

[Aateuiiae of nine joints. Lateral gutter of pronotum normal.

Apical joint of maxillary palpi impressed with a con-

spicuous fovea (wliic'li is margined by a fine raised edg-

A. Pronotum not fringed with long erect

hairs immediately in front of its basal

edging.
B. Lateral edging of elytra normal.

C. Pronotum lobed in middle of base
(best seen from in front oblique-

ly), and closely and strongh^ punc-
tulate.

D. Pronotum strongly gibbous: ely-

tral punctures isolated, on an
even surface

DD. Pronotum much less convex;
elytral punctures run together
and mixed with confused rugu-
losity

CC. Pronotum not lobed at base, more
finely and less closely punctulate

BB. Lateral edging of elytra very
strong and thick

AA. Pronotum fringed with long, erect

hairs immediately in front of its basal
edging.

Group IV.

[Antennae of nine joints. Lateral gutter of pronotum normal.

Apical joint of maxillary palpi not foveate. Penultimate
joint of maxillary palpi longer than antepenultimate, this

character being doubtful only in some iridescent species.]

A. Hind angles of pronotum well defined,

strongly dilated, and reflexed

AA. Hind angles of pronotum scarcely di-

gibbosiooUis, Blackb.

setosa, Blackb.

spadix, Blackh.

marginata, Blackh.

longior, Blackh.

badia, Burm. (?)

lated.

B. Penultimate joint or maxillary palpi

notably longer than apical joint ...

BB. Penultimate joint of maxillary
palpi not longer than apical joint.

C. Penultimate joint of maxillary
palpi much longer than antepe-
nultimate joint.

D. Pronotum not continuously
fringed with long, erect hairs

immediately in front of its

basal edging.

solida, Blackh.
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E. Dorsal surface of head not
both strongly rugulose and
clothed with long, erect hairs.

F. Perpendicular front face of
clypeus, with plentiful
punctures, more or less ob-
scuring the transverse row
of setiferous punctures.

G. Antennal club, with 4
joints in both sexes ...

* GG. Ant-ennal club, with only
3 joints, at any rate in

the female.
H. Puncturation of elytra

less close, similar to
that of hella, Blackb,,
and pectoralis, Blanch.

I. Penultimate joint of

maxillary palpi very
little shorter than
apical

II. Penultimate joint of
maxillary palpi very
much shorter than
apical

HH. Puncturation of ely-

tra much more close.

I. Joints 3 and 4 of an-
tennae somewhat
elongate (4, especi-
ally, much longer
than wide) ...

II. Joints 3 and 4 of an-
tennae very short,
subtransverse

FF. Perpendicular front face
of clypeus nitid, with only
very fine sparse punctures,
except the very large trans-
verse series (antennal club
4-jointed)

EE. Dorsal surface of head
strongly rugulose, and cloth-
ed with long, erect hairs.

F. Form very robust; pronotum
strongly declivous at base
(as in H. solida, Blackb,)...

FF. Form much less robust

;

pronotum normal (as in H.
beJla, Blackb.)

DD. Pronotum continuously fring-
ed, with very long hajrs im-
mediately in front of its basal
edging

punctiventris, Blackb.

dpceptor, Blackb.

Sloanei, Blackb.

accepta, Blackb.

punctatissima, Blackb.

paradoxa, Blackb.

firma, Blackb.

clypealis, Blackb.

amabilis, Blackb.

* I feel no doubt that this is the case also in respect of
those males which are not known.
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CC. Penultimate joint of maxillary
palpi but littk (or scarcely)

longer than antepenultimate.
[Iridescent species.]

T>. Hind angles of prothorax en-

tirely rounded off

DD. Hind angles of prothorax well

defined.
E. Species not having joints 3

and 4 of antennae, both of

them very short and subtrans-
verse.

F. Joint 4 of antennae longer
than joint 3.

G. Size very large (about
long. 14 1.) ...

GG. Size much smaller (long.

9 1. or less). [Antennal
club of male 4-3ointed.]

FF. Joint 4 of antennae slight-

ly shorter than joint 3.

[Antennal club of m^le
with only 3 joints.]

EE. Joints 3 and 4 of antennae
very short, subtransverse ...

Gouldi, Hope

nobilis Blackb.

bella, Blackh.

amoena, Blackh.

pulchella, Blackb.

Group V.

[Antennae of nine joints. Lateral gutter of pronotum normal.

Apical joint of maxillary palpi not foveate. Penultimate
joint of maxillary palpi shorter than antepenultimate, or

sub-equal to it. In the latter case the dorsal surface not
iridescent. Antennal club composed of more than three

joints in both sexes.*]

A. Large iridescent species. [Joint 3 of

maxillary palpi much shorter than
joint 2.]

B. Pygidium but little nitid, closely

sculptured, especially near base ...

BB. Pygidium brilliantly nitid, its

puncturation extremely sparse
AA. Non-iridescent species; almost in-

variably of much smaller size.

B. Puncturation of head sparse...

BB. Puncturation of head very close,

more or less confluent.
C. Sides and base of pronotum (with-

in the margin) and also base of
elytra fringed with very long,
erect hairs ... ... ... ... Mauricei, Blackh.

gigantea, Burm. (?)

lucifera, Blackh.

gracilis, Blackh.

* I am quite confident that this is the case in the species (of

this aggregate), of which only one sex is known to me. See the
remarks on this subject under the description of H. lucifera,

Blackb.
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CC. Pilosity not as in H. Mauricei.

D. Basal" edging of pronotum fine,

and eqnal r11 across base; hind
angles not dilated.

E. Laminse of antennal club very
long (in male scarcely shorter

than the head)
EE. Laminfe of ant-ennal club

much shorter.

F. Base of pronotum strongly

sinuate, middle part quite

conspicuously lobate

FF. Base of pronotum only
feebly sinuate.

G. Pronotum strongly punc-
tulate

GG. Pronotum finely Dunc-
tulate

DD. Basal edging of pronotum
becomes notably more elevated
laterally, with hind angles dis-

tinctly dilated.

E. Scutellum concolorou.s with
elytra.

F. Antennal laminae more
elongate (especially in fe-

male) ;
pronotum notably

more strongly punctulate...

FF. Antennal laminre shorter;
pronotum notably more
finely punctulate ...

EE. Scutellum black in contrast

to the red-brown elytra

Group VI.

egregia, BJackh.

sinuaticollis, Blackh.
'J-

rustica, Blachh.

arvicola, Blackh.

electa, Blackh.

fraterna, Blackh.

sabulicola, Blackh.

[Antennae of nine joints. Lateral g'utter of pronotum normal.

Apical joint of maxillary jjalpi not foveate. Penultimate
joint of maxillary palpi shorter than antepenultimate, or

sub-equal to it. Jn the latter case the dorsal surface not
iridescent. Antennal club composed of only three joints.

Pronotum not black. Perpendicular front face of cly-

peus with plentiful, more or less rugulose, punctures,
more or less obscuring the transverse setiferous series.]

A. Pygidium somewhat densely clothed
with long, soft, pallid hairs ... ... palpalis, Blackh.

AA. Pygidium not as in A.
B. The lateral gutter of the pronotum

punctulate conspicuously and con-
tinuously to the hind angles.

C. Base of pronotum not fringed in
front of its edging with erect
hairs.

D. Apical 2 joints of maxillary
palpi of equal length (at any
rate in female). Size large
(long. 12 1.) {Tequaliceps, Blackh.
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T)T>. Apical joint of maxillary palpi
distinctly longei- than penulti-
mate joint.

E. Lateral outline of prothoiax
straight oi- sinuate in front
of middle.

V. Puncturation of elytra
somewhat close (much like

that of H. fratrrno,
Blackh., ohesa, Burm. (?),

etc.

FF. Puncturation of elytra
much less close

EE. Lateral outline of prothorax
a continuous even curve ...

CC. Base of pronotum fringed in

front of its edging with long
erect hairs ...

BB. Lateral gutter of pronotum in its

hinder part and round the basal
angle smooth and more or less di-

lated.

C. Club of antenn£e pallid in strong
contrast to the preceding joints;
clypeus very strongly refiexed ...

CC. Antennae unicolorous ; clypeus
much less strongly refiexed

Group VII.

pectoralifi, Bhmch. (?)

pygmsea, Blnckb.

thoracicn. Blackh.

clara, BJackh.

destructor, Tepper

obesa, Burm.

[Antennae of nine joints. Lateral gutter of pronotum normal.

Apical joint of maxillary palpi not foveate. Penultimate

joint of maxillary palpi shorter than antepenultimate, or

sub-equal to it. In the latter case the dorsal surface of

the ins-ect not iridescent. Antennal club of only three

joints. Pronotum not black. Perpendicular front face

of clypeus nitid, bearing only a few very fine punctures

and a single series of very large setiferous punctures.]

A. Lateral outline of prothorax very
strongiy rounded.

B. Pronotum finely and closeh' punctu-
late ... ... ... ... ... testaoeipennis, Mad.

BB. Pronotum strongly and consider-
ably less closely punctulate ... ... faceta, BJackh.

AA. Lateral outline of prothorax feebly
arched ... ... ... Tungi, Blackh.

Group VIII.

[Antennae of nine joints. Lateral gutter of pronotum normal.
Apical joint of maxillary palpi not foveate. Penultimate
joint of maxillary palpi shorter than antepenultimate, or

sub-equal to it. In the latter case the dorsal surface not
iridescent. Antennal club of only three joints. Prono-
tum black.]
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A. Pronotum opaque.
B. Elytra closely punctiilate, piceons, or

black ... ... ... ... ... gagatina, Burm.
BB. Elytra sparsely pnnctulate, pale

testaceous, with a narrow black
margin ... ... ... ... ... bicolor, Blackh.

AA. Pronotum nitid funerea, Blackh.

R. neglecta, sp. nov. Mas. Ovata; minus brevis; minus ni-

tida ; rufescens, elytris pallide testaceo-brunneis, irides-

centiDus; corpora subtus pedibusque longe fulvo-pilosis

;

palpis maxillariis testaceis, articulis 2° 3° que longitu-

dine sat sequalibus (4*' paullo longiori) ; autennis testa-

ceis, 8-articulatis, clava 3-a.rticulata sat elongata ; clypeo

modico, fortiter reflexo, cum fronte sat fortiter minus
confertim punctulato

;
prothorace quam longiori duplo

latiori antice sat fortiter angustato sparsim obsoletius

minus subtiliter punctulato, lateribus rotundatis, anguste

marginatis, ante basin leviter sinuatis, angulis posticis

obtusis ; elytris leviter geminato-striatis, sparsim minus
subtiliter sat gequaliter punctulatis

;
pygidio nitido, crebre

subtilius punctulato ; tarsorum posticorum articulis basa-

libus 2 longitudine inter se sat aequalibus. Long., 8 1.

,

lat., U 1.

Fem. latet.

Near //. ruficeps, Burm., but differing considerably from
that species in puncturation—the head much more strongly

and sparsely punctulato (in ruficeps the punctures are fine

and confluent), and the pronotum much more closely. The
prothorax is gently sinuate at the sides behind the middle,

which it is not in ruficeps.

South Australia. In the South Australian Museum, from
Wilmington (Burgess),

H. antennalis, sp. nov. Ovata : . nitida ; rufo-brunnea, nee
iridescens ; corpore subtus pedibus et prothoracis lateri-

bus intra marginem fulvo-pilosis
; palporum maxillarium

articulo 3" quani 2'"^ et quam 4"' longiori ; capite sat

crebre vix fortiter sat rugulose, prothorace subtilius minus
crebre suboDsolete, elytris (his raanifeste geminato-stria-
tis) fere ut prothorax sed sat magis distincte, pygidio (hoc
pernitido) haud perspicue, punctulatis ; antennis 9-arti-

culatis; prothorace quam longiori duplo latiori, postice
retrorsum vix perspicue declivi, lateribus (et basis lateri-

bus) sulco marpnali (hoc granulis piliferis conferto) im-
pressis, basi minus perspicue sinuata : elytris ad apicem
suturalem haud vel vix acutis.

Maris antennarum flabello 6-articulato, quam articuli omnes
prsecedentes conjuncti sublongiori.
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Femiiiae antennarum flabello 6-articulato, quam maris multo
breviori, articulo flabelli 1" quaiii .'3'" circiter duplo bre-

viori
;
pygidio gibbo nuUo modo carinato. Long, 12-14

1. ; lat., 6J-7 1.

An extremely distinct species, the only one known to me
(of the genus) having a well-developed lateral sulcus on the

prothorax, and the flabellum of the female antenna 6-jointed.

The male has its antennal flabellum notably longer than in

any other Haplonycha of the same group (known to me) except

pilosa, Blackb., from which species it is easily separable, i7iter

alia, by its pygidium, impunctulate, much more nitid, glabrous,

somewhat tumid, and much more widely truncate (and not

triangularly impressed) at the apex. The prothorax and
elytra in both sexes are notably more nitid and finely and
sparsely punctured than in the other species having a flabel-

lum with more than three joints. The geminate striation of

the elytra is very feeble, scarcely indicated except by the inter-

stices between stria and stria of each pair being evidently con-

vex and much narrower than the interstices between pair and
pair.

Western Australia ; Swan River, etc.

H. jjilosa, sp. nov. Ovata, longior ; subnitida ; rufobrunnea,

elytris subiridescentibus ; corpore subtus pedibusque ful-

vo-pilosis, capite prothorace elytrorum basi pygidioque

pilis elongatis erectis subtilibus vestitis ; capite crebre

rugulose, prothorace obsolete subcrebre, elytris (his gemi-

nato-striatis) sat crebre minus subtiliter, pygidio sparsim

perspicue, punctulatis ; antennis 9-articulatis ; prothorace

quam longiori duplo latiori, postice retrorsum sat late

declivi, lateribus (et basis lateribus) sulco marsfinali (hoc

granulis piliferis conferto) impressis, basi minus perspicue

sinuata : elytris ad apicem suturalem s-at fortiter denti-

formibus.

Maris antennarum flabello 6-articulato, quam articuli omnes
prgecedentes conjuncti sat longiori, arcuato : pygidio

minus convexo, ad apicem profunde triangulariter im-

presso.

Fem. latet. Long., 11^ 1. : lat., 5^ 1.

The antennal structure at once separates this species strongly

from all its known allies except H. aiitenncdh, from which
it differs as indicated under the heading of that species. The
flabellum of its antennae is even longer than in the corres-

ponding sex of antennalis. The sparse, erect, very fine, and
inconspicuous hairs on its head disc of prothorax and base

of elytra are a valuable specific character.

Australia. I am not certain of the exact locality, but
believe it to be Eyre Peninsula.
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U. trichopyga, sp. nov. Ovata ; longior ; safe nitida ; rufo-

brunnea, supra sat iridescens ; corpore subtus pedibusque
fulvo-pilosis, prothorace pilis erectis elongatis fimbriato,

abdomine supra (pygidio incluso) pubescent! ; capite

crebre sat fortiter, prothorace sparsim subtiliter, elytris

(his perspicue geminato-striatis) sat fortiter minus crebre

(fere ut C. punctuldUf, Blanch., sed minus
crebre), pygidio sparsim subtiliter (hujus punc-
turis cum granulis minutis setas sat breves

erectas graciles ferentibus sparsim commixtis), punc-

tulatis ; antennis 9-articulatis, articulo 4" quam 3'''' sub-

breviori ; prothorace quam longiori plus quam duplo lati-

ori, postice retrorsum sat late declivi, lateribus (et basis

lateribus) sulco submarginali (hoc granulis joiliferis con-

ferto) impressis, basi modice sinuata, lateribus fortiter

rotundato-ampliatis ; elytris ad apicem suturalem inermi-

bus.

Maris antennarum flabello 3-articulato, quam articuli 5 prse-

cedentes conjunct! parum longiori
;
pygidio sat convexo,

antice in medio longitudinaliter obsolete (vix perspicue)

carinato.

Fem. latet. Long., 12 1.; lat., 5-i- 1.

Among the species of IJaplmiycha having a well-defined

lateral prothoracic sulcus and antennae with a 3 -jointed fia-

bellum, this species is distinguished by its pilose pygidium in

combination with the prothoracic disc non-pilose and its pro-

thorax strongly declivous behind.

Western Australia ; Coolgardie.

H. hitehricola, sp. nov. Ovata; minus nitida, rufo-brunnea,

vix iridescens; corpore subtus pedibusque fulvo-vel cine-

reo-pilosis, prothorace pilis erectis elongatis fimbriato

;

capite crebre rugulose, prothorace sparsim subtiliter,

elytris (his geminato-striatis) crebre sat fortiter, pygidio

(hoc sat nitido) crebre dupliciter (i.e., subtiliter et minus
subtiliter), punctulatis ; antennis 9-articulatis; articulo

4" (luain .3'"
, sat longiori : prothorace quam longiori vix

plus quam duplo latiori. postice retrorsum sat late de-

clivi, lateribus (et basis lateribus) sulco submarginali (hoc

granulis piliferis conferto) impressis, basi leviter sinuate,

lateribus quam praecedentis (C. tricliopyga' ) minus for-

titer rotundato-ampliatis ; elytris ad apicem suturalem

inermibus.

Maris antennarum flabello 3-articulato, quam articuli 5 prae-

cedentes conjunct! parum longiori ; pygidio modice con-

vexo.
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Feminae aiiteiiiiaruin Uabeilo o-articuiato, quani articuli 5 prst-

cedentes conjuiicti sat breviori ; pygidio quani maris
magis convexo, antice in medio longitudinaliter obtuse sat

perspicue cariuato. Long.. 11J,-15 1.; lat., 6-7^, 1.

Near the preceding ( II . tricJiopyf/a ), but differing from
it by its glabrous and differently sculptured pygidium, its

more closely punctured elytra, more convex pronotum, differ-

ently proportioned antennal joints., etc.

Western Australia. In my own collection : also from Mr.
Lea (Champion Bay).
H. spfif/ir^ sp. nov. Feni. ? Ovata, minus brevis ; sat nitida ;

rufo-brunnea, elytris clare brunneis, antennis palpisque
dilutioribus : corpore subtus femoribusque longe pilosis

;

palpis maxillaribus sat crassis, articulis 2" -i" que longi-

tudine inter se sat aequalibus, 4:" quam hi longiori fovea
magna impresso ; antennis 9-articulatis, articulis 3" 4" que
longitudine inter se sat aequalibus, clava 4-articulata

quam articuli 2-5 conjuncti vix breviori ; clypeo sat brevi,

antice sat reflexo, minus crebre sat fortiter punctulato
;

fronte coiifertim subtilius punctulata : protliorace quam
longiori ut 17 ad 9 latiori, antice minus angustato, suj^ra

subtilius minus crebre punctulato, lateribus sat arcuatis

sat anguste marginatis, basi vix sinuata, angulis posticis

rotunaato-obtusis : elytris leviter geminato-striatis, fortius

sat crebre punctulatis : pygidio nitido, sj^arsim subtiliter

punctulato : tarsorum posticorum articulis basalibus 2

inter se sat gequalibus. Long., 9^ 1. : lat., 4f 1.

A more robust and dark-coloured species than its allies in

the third group ; easily distinguishable by the characters cited

in the tabulation. Its sex is doubtful, but T think it a fe-

male, as the male is likely to have a longer antennal flabel-

lum.
North-west Australia (Murchison district).

H. vud'fi'nuifn, sp. nov. Fem. ? Elongato-ovata : sat nitida :

testacea, capite pedibusque rufescentibus ; corpore subtus

femoriousque longe pilosis : palpis maxillaribus ut prae-

oedentis (Tl. sjxidiris): antennis fere ut praecedentis,

sed articulo 3° quam 4'" manifeste longiori ; cap-

ite fere ut praecedentis, sed clypeo minus
elongato ; prothorace fere ut praecedentis sed

quam longiori duplo latiori, paullo magis subtiliter

punctulato, basi paullo magis perspicue sinuata : elytris

fere ut praecedentis sed (praesertim postice) magis sub-

tiliter punctulatis, margine laterali fortiter incrassato

:

pygidio ad apicem subacuminato. minus nitido, subtiliter

coriaceo et leviter sparsim punctulato : tarsis posticis ut

praecedentis. Long., 8^, 1. : lat., 4^ 1.
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Easily distinguishable from all the other species of its

group by the very strongly thickened margin of its elytra. It

is near H. spadicc, but differs from it by numerous minor char-

acters indicated in the diagnosis above, as well as- by the re-

markable lateral border of its -elytra.

North Queensland (Mr. R. C. L. Perkins).

H. longior, sp. nov. Mas. Elongato-subovata ; sat nitida;

testacea, capite pedi Dusque rufescentibus ; corpore sub-

tus femoribusque longe pilosis
;
palporum maxillarium arti-

culo 3° quam 2"* paullo (quam 4"* multo hoc fovea

magna impresso) breviori ; antennis 9-articulatis, articulis

3° 4'' que inter se sat gequalibus, clava 4-arliculata quam
articuli 2-5 conjuncti sat longiori ; clypeo minus iato,

antice subtruncato, fortiter reflexo, sparsim punctulato

;

fronte confertim subtilius punctulata
;
prothorace quam

longiori, ut 15 ad 9 latiori, antice sat angustato, supra
subtilius vix crebre punctulato, lateribus minus arcuatis

anguste marginatis, basi manifeste sinuata, pilis erectis

fimbriata, angulis posticis obtusis ; elytris fortius gemi-
nato-striatis, fortius vix crebre punctulatis

;
pygidio minus

nitido, subtiliter subcoriaceo, sparsim subtiliter punctu-
lato ; tarsorum posticorum articulo basali quam 2"^

multo breviori. Long., 8 1. ; lat., 3f 1.

Narrower and less dilated hindward than its allies, its

clypeus more sparsely punctulate, its pronotum fringed with
erect hairs immediately in front of the basal edging, etc., etc.

North-west Australia: Roebuck Bay (Mr. F. Bishop).

H. Sloanei, sp. nov. Ovata, sat lata ; minus nitida ; rufo-

brunnea ; iridescens; corpore subtus pedibusque longe
pilosis

;
palporum maxillarium articulo 3° quam 2"*

multo longiori quam 4"' multo breviori : anfcennis 9-

articulatis, articulo 4" quam 3"^ sat longiori, clava 3-ar-

ticulata ; clypeo sat brevi, modice reflexo, cum fronte

crebre rugulose punctulato
;

prothorace quam longiori

duplo latiori, antice sat angustato, supra crebrius nee
profunde punctulato, lateribus sat fortiter rotundatis
anguste marginatis, basi leviter sinuata, angulis posticis

rotundato-obtusis ; elytris leviter geminato-striatis, for-

tius minus crebre punctulatis : pygidio minus nitido, sub-
tiliter subcoriaceo, leviter sat crebre punctulato, setis per-

brevibus erectis vestito ; tarsorum posticorum articulo bas-

ali quam 2"^ sat breviori.

Maris antennarum flabellis articulis 2-6 conjunctis longitudine
sat sequalibus, feminse paullo brevioribus. Long., 9 1.

;

lat., 4± 1.
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This is the insect which I mentioned (Pr.L.S.N.S.W.,

1890, p. 529), as very close to deceytor^ Blackb., but probably

distinct. I had not at that time noticed the great difference

in the proportions of the apical two joints of the maxillary

palpi, and this character in combination with those men-
tioned in the note cited above satisfies me that the two are

valid species.

New South Wales; Mulwala (Mr. Sloane).

H. accepta, sp. nov. Fem. ? Elongato-subovata ; subniticla
;

rufo-brunnea, elytris rufis ; iridescens ; corpore subtus

pedibusque longe pilosis ; palporum maxillarium articulo
3° quam 'l'^" multo longiori, c|iiam 4"^ vix breviori ; an-

tennis 9-articulatis, articulo 4** quam 3'" sat longiori,

clava 3-articulata articulis 3-6 conjunctis longitudine sat

sequali ; clypeo sat elongato, fortiter reflexo, crebre vix

rugulose punctulato ; fronte crebre rugulose punctulata

;

prothorace quam longiori duplo latiori, antice sat angus-

tato, supra crebre fortius punctulato, lateribus sat for-

titer rotundatis anguste marginatis, basi sinuata, angulis

posticis rotundato-obtusis ; elytris fortius geminato-
striatis, crebre fortius (fere subrugulose) punctulatis : py-
gidio nitido, antice crebrius fortius punctulato in media
parte longitudinaliter subgibbo, postice subcoriaceo spar-

sim punctulato ; tarsorum posticorum articulo basali

quam 2'"' sat breviori. Long.. 10 1. : lat., 5^1.
Resembles H. Sloanei, Blackb., in colouring, but is red-

der and somewhat more nitid and iridescent. Longer and
narrower than Sloanei^ with the clypeus notably longer, the
joints of the palpi differently proportioned, the stipes of the
antennae longer, the elytra and pygidium differently punc-
tured. The pygidium of the unique type bears a few very
short, erect setae, which suggest the probability of its being
abraded.

AVestern Australia : Coolgardie.

H. jnmcfntissima, sp. nov. Fem.? Ovata : sat brevis ; sub-

nitida ; rufo-brunnea : iridescens ; corpore subtus pedi-

busque longe pilosis ; palporum maxillarium articulo 3''

quam 2"' multo longiori quam 4"^ vix bre\dori ; antennis

9-articulatis, articulis 3° 4° que brevibus inter se sat

aequalibus, clava 3-articulata. quam articuli 2-6 conjuncti
paullo breviori : clypeo minus elongato, modice reflexo,

crebre fortiter punctulato : fronte confertim sat rugulose
punctulata : prothorace quam longiori duplo latiori, antice

sat angustato, supra crebre subtilius punctulato. lateri-

bus fortiter rotundatis anguste marginatis, basi parum
sinuata, angulis posticis late obtusis vix rotundatis ; elvtris
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minus fortiter geminato-striatis, crebre minus fortiter

punctulatis ; pygidio minus nitido crebre subtilius granu-

lato-punctulato et secis perbrevibus erectis vestito ; tar-

sorum posticorum articulo basali quam 2"^ niulto breviori.

Long., 8 1.; lat., 4| 1.

Resembles the preceding ( IJ . accepta) in respect of its

puncturation, but differs much by its antennal structure, as

well as by its shorter clypeus, much more shortly ovate form,

etc. Judging by the length of its antennal lamellae I take the

unique type to be a female. The length of those joints is

about as in accepta, but owing to the shortness of the stipes

the lamellae are longer than the four joints preceding them.

North Queensland ; given to me by Mr. French.

[I . puradoxa, sp. nov. Mas. Ovata ; modice elongata ; nitida ;

rufa, eiytris (his iridesceutibus) palpis antennisque

dilutioribus ; sternis femoribusque ionge fulvo

pilosis, prothorace (exempli typici forsitan

abrasi) liaud pilis fimbriato ; capite crebrius

subfortiter (postice magis subtiliter), prothorace

crebrius leviter, eiytris (his geminato-striatis) sparsim

minus fortiter, pygidio (hoc giabro coriaceo) subtiliter sat

crebre, propygidio^ (hoc sparsim setoso) sparsim subfor-

titer, punctulatis ; antennis 9-articulatis, flabello 4-articu-

lato (hujus articulis quam praecedentes 5 conjuncti sat

longioribus)
;
palporum maxillarium articulo penultimo

(hoc modice elongato plurisetoso ad apicem dilatato)

quam antepenultimus (hoc sat robusto) multo longiori ;

prothorace quam longiori fere duplo latiori, antice minus
angustato, transversim sat convexo, sat anguste margin

-

ato, angulis posticis obtusis, lateribus paullo pone medium
leviter dilatato-rotundatis ; scutello fere laevi ; eiytris ad
apicem muticis ; tarsorum posticorum articulo basali quam
2"'" manifeste nee multo breviori. Long., 8 1. ; lat., 4J 1.

An isolated species, som.ewhat difficult to place in the
genus. Its facies, colouring, and sculpture are suggestive of
testaceipenms, Macl. and its allies, but its maxillary palpi re-

semble those of the preceding species, with the penultimate
joint, however, less cylindric and with more numerous setae :

its antennal club seems to associate it with f/ir/n?ifea and allied

species. I know no species really close to it structurally.
When both sexes of all the species of Haplonycha are known
it may well be that this insect may have to be treated as
generically distinct from them.

Western Australia ; I have no record of the exact locality,

but probably it was taken by my son, near Coolgardie.
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E. firitid, sp. uov. Feni. Robusta ; sat brevitei- ovata ;
sat

iiitida ; obscure rufobruunea ; corpore subtus pedibus(iue

longe pilosis; palporuni maxillariuDi articulo 3" <iuara

2*^ multo longiori qiiam 4"" paruni breviori ; antennis

9-articulatis, articulis 3° 2** que loiigitudiiie inter se sat

aequalibus, clava 3-articulata (lamiiiis articulis 2-6 con-

junctis longitudine sat gequalibus) ; clypeo minus elon-

gate, sat fortiter reflexo, crebre rugulose punctulato

;

fronte fortiter rugulosa, longe setosa ; prothorace quam
longiori ut 9 ad 5 latiori, antice fortiter angustato, supra

sat crebre minus fortiter punctulato lateribus fortiter ro-

tundatis sat anguste marginatis, basi sat fortiter sinuata

ad latera ante marginem setosa, angulis posticis (sujDerne

visis) obtusis sat bene determinatis ; elytris subfortiter

geminato-striatis, fortiter crebrius j^unctulatis : pygidio

nitido, leviter minus crebre punctulato : tarsorum posti

corum articulo basali quam 2"' paullo brevioi'i. Long..

9 1. ] lat., 5 1.

Though falling, in the preceding tabulation, beside R.
clypecdis, Blackb., this species is not allied to it so closely as to

H. solida, Blackb., being of much more robust form than
clypealix, with its pronotum strongly declivous at the base, so

as to appear (viewed from the side) strongly convex. From
sol'uht (besides its differently sculptured head) it differs by its

smaller size, much more strongly punctulate elytra, and pro-

notum with a setose fringe (very widely interrupted in the

middle) immediately in front of the basal edging.

Western Australia ; sent to me by Mr. Jung.

H. clyptalis, sp. nov. Mas. Ovata ; modice elongata ; sat

nitida ; rufa vol rufobrunnea, iridescens, tibiis tarsisque

infuscatis, antennis palpisque dilutioribus ; corpore sub-

tus femoribusq'ie longe fulvo-pilosis, capite pilis elon-

gatis erectis sparsim vestito, prothoracis marsjinibus om-
nibus et elytrorum marginibus lateralibus pilis elongatis

erectis fimbriatis : capite crebre ruguloso (clypeo minus
ruguloso) : prothorace elytrisque (his geminato-striatis)

subfortiter minus crebre, pygidio (hoc minus nitido setis

perbi-evibus erectis vestito) minus crebre sat subtiliter,

punctulatis : antennis 9-articulatis, flabello 3-articulato

(hujus articulis quam prgecedentes 5 conjuncti haud
brevioribus) ; palporum maxillarium articulo penultimo

(hoc elongato quam apicalis haud breviori) quam ante-

penultimus fere duplo longiori ; prothorace quam longiori

duplo latiori, antice sat angustato, transversim parum
convexo, sat anguste marginato, angulis posticis obtusis,

lateribus pone medium valde rotundato-ampliatis : scu-
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tello sparsim punctulato ; elytris ad apicem sat muticis ;.

propygidio opaco creberrime punctulato : tarsorum posti-

corum articulo basaii quam i^"' multo breviori. Long.,.

9 I; lat. 5 1.

A pretty species, with somewhat brilliant iridescence. I

have a specimen from the same locality as the type which I

believe to be its female ; it is very much damaged and crush-

ed, and differs from the male in the somewhat shorter flabellum

of its antennae, its pygidium gibbous near the base, and its

punctaration in general somewhat closer and stronger. The
most noticeable specific characters of this species seem to be
its clypeus more elongate, and in front more narrowly rounded
than in allied species, and the extremely strong, rounded dila-

tation of the sides of its prothorax behind the middle. It is

rather close to H. decepfor, Blackb. (from Central and South
Australia), but differs from that insect by, infe?' alia, its longer

and anteriorly narrower clypeus, its prothorax less convex
(transversely), and with sides much more strongly rotundate-
ampliate, and the different proportions of its tarsal joints.

Western Australia ; Coolgardie district.

H. arnahilis, sp. nov. Mas. Modice elongata ; nitida ; rufa
vel rufotestacea, iridescens ; corpore subtus femoribusque
longe fulvo-pilosis, protiioracis marginibus omnibus et

elytrorum marginibus lateralibus pilis elongatis erectis

fimbriatis ; capite crebre subfortiter nee rugulose, prothor-

ace subfortiter minus crebre^ elytris (his geminato-stria-

tis) minus crebre vix subfortiter, pygidio (hoc nitido setis

elongatis erectis sparsim vestito) sparsius dupliciter (sc.

puncturis sat magnis setiferis et alteris sat subtilibus),

propygidio (hoc breviter setoso) sat crebre nee creber-

rime, punctulatis ; antennis 9-articulatis, flabello 3-arti-

culato (hujus articulis quam prsecedentes 5 conjunct!

haud brevioribus)
;
palporum maxillarium articulo pen-

ultimo (hoc elongato quam apicalis sublongiori) quam
antepenultimus (hoc sat gracili) multo longiori ; pro-

thorace quam longiori ut 1^^ ad 1 latiori, antice fortiter

angustato, transversim parum convexo, sat anguste mar-
ginato, angulis posticis rotundatis, lateribus haud pone
medium rotundato-ampliatis ; scutello sparsim punctu-
lato ; elytris ad apicem sat muticis ; tarsorum posticorum
articulo basaii quam 2"' multo breviori. Long., 9i^ 1.

:

lat., 5 1.

Easily distinguishable from all its near allies by the sides

of its prothorax not being rotundate-ampliate. This segment
is very little convex (i.e., not in any marked degree declivous
hindward near the base). In colouring resembles Tf . heJIa,

Blackb. I have not seen a female example.
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AVestern Australia : taken by Mr. Lea near Bridgetown.

//. nohili>i, sp. nov. Fern.? Ovata ; sat elongata ; subnitida;

rufobrunn-ea ; modice iridescens ; corpore subtus pedi-

busque longe pilosis ;
palporum maxillarium articulo 3°

quam 2"' fere longiori, quam 4"' parum breviori ; an-

tennis 9-articiilati&, articulo 4" quam 3"*^ sat longiori,

clava 4-articulata quam articuli 2-5 conjuncti vix bre-

viori clavse articulo basali valde abbreviato ; clypeo mod-

ice elongato, fortiter reflexo, sat crebre punctulato

;

fronte crebre punctulata ; prothorace quam longiori

duplo latiori, antice sat angustato, supra sparsius sub-

tilius punctulato, lateribus minus arcuatis sat anguste

marginatis, basi parum sinuata, angulis posticis obtusis

(bene definitis) ; elytris subfortiter geminato-striatis, sat

crebre subfortiter punctulatis ; pygidio nitido. obsolete

sparsim punctulato : tarsorum posticorum articulo basali

quam 2"' multo breviori. Long., 14 1, ; lat.. 74- 1.

This remarkably fine species furnishes an instance of

the difficulty that occurs, in almost all large genera, of tabu-

lating the species through the existence of one here and there

that does not seem to fit in anywhere satisfactorily. Its natu-

ral place is c^uite clearly among the species that form my
fourth group, but its maxillary palpi certainly present a

difficulty in so classifyins" it, as the 3rd joint is decidedly not

longer than the 2nd. I am not justified in breaking off a

palpus for measurement, but I suspect the 2nd joint would
prove to be slightly longer than the 3rd. There is, however,

in the fifth group not one species known to me which cannot

be at once separated from the present insect by not present-

ing in combination an iridescent dorsal surface and palpi

with joints 2 and 3 subequal in length. I have littlp doubt of

the unique type being a female, or of the male havinp- a much
more elongate antennal club consisting of 4 subequal lamellcC.

Western Australia ; in the South Australian Museum
(Muir).

H. anupiui, sp. nov. Mas. Elongata: leviter ovata ; subni-

tida ; rufa, elytris antennis palpisque testaceo-bruxineis ;

iridescens ; corpore subtus pedibusque lon^e pilosis : pal-

porum maxillarium articulo 3" quam 2"' parum longiori,

quam 4'" sat breviori; antennis 9-articulatis, articulo
4" quam 3''^ subbreviori, clava 3-articulata quam arti-

culi 2-6 conjuncti sat longiori : clypeo minus elongato,

fortiter reflexo, cum fronte crebre fortius punctulato

;

prothorace quam longiori duplo latiori, antice modice
angustato, supra sparsim leviter punctulato, lateribus

sat fortiter rotundatis, anguste marginatis, pone me-
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dium sat fortiter sinuatis, basi subfortiter sinuata, angu-

lis posticis bene definitis subdentiformibus ; elytris for-

tius geminato-striatis, fortius sat crebre j3Uiictulatis ; py-
gidio sat iiitido crebrius dupliciter (subtiliter et minus
subtiiiter) leviter punctulatis ; tarsorum posticorum

articulo basali quani 2"^ sat breviori. Long., 8J 1. ; lat.,

HI-
The strong sinuation of the sides of the prothorax be-

hind the middle readily distinguishes this species from H.
Gouldi, Hope, and H . nohiUs, Blackb, Its antenna] club with

only three lamellae separates it from //. he.lla, Blackb., and
th© very much longer stipes of its antennae from H. pul-

cheUa, Blackb. I have no doubt the female differs from the

male by the much shorter lamellae of its antennae.

Victoria
;
given to me by Mr. French.

H. lucifera, sp. nov. Fem.( ?) Breviter ovata ; minus ni-

tida ; rufa, antennis palpis elytrisque testaceo-brunneis

;

iridescens : corpore subtus femoribusque longe pilosis ;
pal-

porum maxillarium articulo 3" quam 2"* multo (quam
4**'* sat) breviori ; antennis 9-articulatis, articulo 3° 2*"

longitudine subaequali, clava 4-articulata quam articuli

2-5 conjuncti vix breviori, clavae articulo basali quam 2"*

circiter dimidio breviori : clypeo modice elongato, for-

titer reflexo, nitido, cum fronte sat crebre punctulato ;

prothorac-e quam longiori duplo latiori, antice fortiter

angustato, supra sparsim subtilissime punctulato, lateri-

bus sat arcuatis sat anguste marginatis, basi sat fortiter

sinuata, angulis posticis rotundatis ; elytris modice gemi-
nato-striatis, leviter dupliciter (subtiliter et minus sub-

tiliter) sat crebre punctulatis ; pygidio pernitido, punc-
turis subtilissimis sparsissimis setiferis impresso ; tar-

sorum posticorum articulo basali quam 2"" multo bre-

viori. Long., 111.; lat., 6f 1.

A species of very widely ovate form, very close to the

insect that I take to be H. gigantea, Burm., but differing

from it strongly by the structure of its antennae and the
sculpture of its pygidium. I do not think I can be mis-

taken in my identification of gigantea with a species (of

which there is a male in my collection and a female in Mr.
Lea's), from Perth, W.A., agreeing well with the description

except in respect of the antennae. Burmeister says that the
antenna] flabellum of tlie female is 3-jointed. and tliat of the
male 4-jointed, while I regard the flabellum as 4-jointed in

both sexes. As a fact, I do not thinly that there is any
Thcjilonyrha in which it is correct to regard the number of

joints in tlie flabellum as different in the sexes : and that, in
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spite of my having myself attributed that difference to a

species (11. hdla), which I described in 1890, and before 1

had had the opportunity of observing any large proportion

of the species now before me. It seems to be invariably the

case that if there are 4 laminae in the antennge of the male

the 6th joint of the antennae of the female is produced into

a lamella representing (not the last joint of the male stipes,

but) the basal joint of the male flabellum. In most of these

species the 6th joint is so lamelliform in the female that

there is no doubt whatever of its being part of the flabellum,

but in a few species it is only feebly produced. In the species

that I take to be (/H/antea it is scarcely one-third of the 7th

joint in length, and in hclUt it is still shorter (scarcely one-

fifth) ; but the males of the species in which it is not produced

at all in the female I invariably find to have only 3 la-

minae. Under these circumstances I feel justified in think-

ing that Burmeister was not strictly correct in his state-

ment that the flabellum has a different number of joints in

the two sexes of H. riif/antea. I am doubtful as to the sex of

the unique type of H. Jucifera. The laminae of its flabellum

are notably shorter than in the male, and slightly longer

than in the female of the species I regard as qmaniea, the

basal lamella (the 6th joint of the antennae) being a little

more than half the next joint in length. The probability,

however, is strongly in favour of its being a female.

Western Australia ; Swan River : in the collection of ]\rr.

Lea.

Ji. Mfiunr(^i, sp. nov. Mas. Subovata : minus lata : sub-

nitida ; rufa, antennis dilutioribus ; corpore subtus pedi-

busque dense longissim.e pilosis ; palporum maxillarium
articulo 3° 2° sat aequali, quam 4 "' sat breviori : an-

tennis 9-articulatis, articulis 2° 3" que sat brevibus inter

se sat aequalibus, clava 5-articulata. hujus lamina basali

perbrevi quam 2"" tribus partibus breviori (laminis 2-5

valde elongatis quam antennarum articuli 1-4 conjuncti
multo longioribus, quam caput vix brevioribus) : oculis

manifeste granulatis ; clypeo sat elongato, ad basin mani-
feste angustato, sat crebre punctulato, autice fortiter

reflexo ; fronte confertim punctulata : prothorace quam
longiori ut 13 ad 7 latiori, antice fortiter angustato,
supra sparsius subfortiter punctulato. lateribus sat arcu-
atis sat anguste marginatis (his cum basi pilis elongatis

fimbriatis), basi sat fortiter sinuata. angulis jDosticis

rotundato-obtusis : elytris ad basin longe pilosis, sat
fortiter geminato-striatis, fortiter minus crebre punctu-
latis : pygidio puncturis sparsis (his longe piliferis) im-
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presso ; tarsorum posticorum articulo basali quam 2''*

sat breviori. Long., 6J 1. ; lat., 3| 1.

A very remarkable species; the extremely long laminae

of its antennae and the basal narrowing of its clypeus sug-

gest a doubt whether it ought not to be treated as the type

of a new genus. The antennal character, however, is repro-

duced in another species (11. cgregia, Backb.), which has a

normal clypeus, and so connects it with Haijlonycha. The
long pilosity of the sides and base of its pronotum is sugges-

tive of the species of my second group, but its pronotum has

not the wide lateral gutter of those species. The^ granula-

tion of the eyes is more distinct in this species than in most
of its congeners. It may be noted that in this species and all

the others of the Group V., in which I have indicated the

antennal club as having more than three joints, the club

might almost be called 5-jointed, as the 5th joint is slightly

lamelliform on its inner side, but so slightly that it seems more
convenient to regard it as appertaining to the stipes.

Ouldea ; Central Australia ; taken by Mr. Maurice.

H. egregia, sp. nov. Sat ovata ; minus elongata ; sat nitida ;

rufo-brunnea, antennis dilutioribus ; corpore subtus pedi-

busque longe pilosis
;

palporum maxillarium articulo
3** 2° sat sequali, quam 4"^ sat breviori ; antennis 9-

articulatis, articulis 3° 4° que brevioribus inter se sat

asquaiiDUs, clava 5-articulata (maris fere ut prasoedentis,

H. Mauricei^ sed articulo basali paullo longiori ; feminae
articulo basali vix laminato, 2 ° quam 3"' paullo minus
longe laminato, laminis 3-5 quam antennarum articuli

1-4 conjuncti vix breviori dus) ; clypeo sat elongato, cum
fronte crebre subrugulose punctulato ; prothorace quam
longiori vix duplo latiori, antice minus angustato, supra
sat crebre subleviter punctulato, lateribus modioe
rotundatis sat anguste marginatis pone medium
manifeste sinuatis, basi manifeste sinuatis

subtiliter aequaliter marginata, angulis posticis ob-
tusis haud dilatatis ; elytris perspicue geminato-striatis^

crebre sat fortiter punctulatis : pygidio nitido, sparsius
leviter punctulato ; tarsorum posticorum articulo basali

quam 2 "' manifeste breviori. Long., 6^ 1. ; lat.. 3|- 1.

Agrees with H. Mnvrirei, Blackb., in the extremely long
laminae of its antennal club, but otherwise more resembling
H. sinuaficolUs, Blackb., from which it differs by its much
smaller size, prothorax less strongly sinuate at the base, etc.

South Australia ; Troubridge, etc.

H. rustica, sp. nov. Fem. Elongato-ovata ; sat nitida ; rufo-
brunnea, capite pronoto pygidioque nigris, antennis pal-
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pisque dilutioribus ; corpore subtus pedibusque longe pil-

osis; palporum maxillarium articulo 3'' quam 2"' vix

(quam 4 "" sat multo) breviori ; antennis 9-articulatis,

articulo 4'' quam 3"' paullo longiori (ambobus brevi-

bus), clava 4-articulata (liujus lamina basali quam 2^^

fere dimidia parte breviori, ceteris quam antennarum
articuli 2-5 conjuncti sat longioribus) : clypeo sat elon-

gato, moaice reflexo, cum fronte crebre rugulose nee

grosse punctulato
;
protliorace quam longiori fere duplo

latiori, antice modice angustato supra crebre sat for-

titer punctulato, lateribus modice rotundatis sat anguste

marginatis pone medium subfortiter sinuatis, basi modice

sinuata subtiliter gequaliter marginata, angulis posticis

baud dilatatis fere rectis subprominulis (superne visis)
;

elvtris leviter geminato-striatis, crebre subfortiter punc-

tulatis; pygiaio sat nitido, leviter punctulato, brevis-

sime setoso ; tarsorum posticorum articulo basali quam
2"^ sat breviori.

Maris antennarum laminis quam feminse longioribus
;
pygidio

magis nitido, glabro, magis fortiter punctulato. Long.,

8 1. ; lat., 4i 1.

Easily recognized among its immediate congeners by its

black head, pronotum, and pygidium, also from Matiricei and
egreg'ia by the very much shorter laminae of its antennae, and
from sinuaticollis by, inter alia, the much less strongly sinu-

ate base of its prothorax, and the considerably closer punctu-
ration of its elytra. I have founded the description on one

of two female examples in the South Australian Museum
rather than on the unique specimen (male), in my own col-

lection, because the latter is a broken specimen, with only

the basal lamella remaining of its antenna! flabella, and there-

fore I cannot describe its antennae satisfactorily. There is a

difference between the two females in the Museum in respect

of the pygidium, fhe surface in one of them being somewhat
dull and coriaceous, but I regard this as a mere accidental

variation.

South Australia ; Murray Bridge.

H. arvicoJa, sp. nov. Fem. Elongato-ovata : sat nitida :

rufo-brunnea, antennis dilutioribus, capite nonnihil ob-

scuro ; corpore subtus pedibusque longe pilosis ; capite

(ant,ennis palpisqu© inclusis) ferle ut praecedentis fH.
rusticce) sed fronte minus crebre punctulato ; prothorace

fere ut praecedentis, sed supra multo ma2:is subtiliter

punctulato, ad basin parum sinuato : elytris quam prae-

cedentis minus fortiter minus crebre punctulatis : py-
gidio sat nitido quam praecedentis minus leviter punctu-
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lato ; tarsorum posticorum articulo basali quam 2"'

parum breviori. Long., 8J 1. ; lat., A\ 1.

Somewhat close to H. rustica, but very differently col-

oured, with the pronotum very much more finely punctulate,

etc. It is unlikely that the male differs much from the fe-

male except by the longer laminae of its antennae. As the
unique type of this insect has already lost one of its maxillary

palpi, I have not been able to risk a satisfactory examination
of a palpus ; but I can see (without unsafe manipulation)

that, although the second joint is partially concealed, there is

at least not much difference from the palpi of //. rustica.

South Australia; Gawler (taken by the late Mr. Rothe).

H. electa, sp. nov. Sat late ovata ; sat nitida ; rufo-brunnea,
antennis palpisque dilutioribus ; corpore subtus pedi-

busque longe pilosis; palporum maxillarium articulo 3*

quam 2"" vix (quam 4"" multo) breviori ; antennis

9-articulatis articulo V quam 3""^ longiori (aiiibjbiis sat

brevibus), clava 4-articulata (hujus lamina basali quam
2* maj-is quinta parte, femina sepfcem partibus, bre-

viori) ; clypeo sat elongato, sat fortiter reflexo, confertim
rugulose punctulato : fronte magis subtiliter vix confer-

tim punctulata : prothorace quam longiori fere duplo lati-

ori, antice modice angustato, supra minus subtiliter punc-
tulato, lateribus modice rotundatis sat anguste (parte
postica minus anguste) margin atis pone medium sub-

fortiter sinuatis, basi subfortiter sinuata. margine ba&ali

latera versus ipagis elevato, angulis posticis manifeste
dilatatis fere recti s suoprominulis (superne visis) ; elytris

sat foruter geminato-striatis, crebre sat fortiter punctu-
latis ; pygidio nitido subtilius sparsissime punctulato :

tarsorum posticorum articulo basali quam 2"" manifeste
breviori. Long., 9?, 1.; lat., 4^1.

Very close to JI. fraff^rfu/, Blackb.. and differing chieffy

by sexual characters. In the male the antennal laminae ai'e

scarcely shorter than the clypeus (in fraterna notably short-

er). In the female the antennal laminae are very little shorter
than in male frdtcrmi, but the basal lamina (i.e.. that of tlie

6th antennal joint) equals only about one-seventh of the 2nd
lamina in length (in fraterna the longer laminae are not-

ably shorter than in electa, but the basal one equals in

length nearly half the 2nd). In electa the male j^ronotum
is less strongly punctured than the female, but in fraterna
the pronotum of both sexes is punctured like that of male
electa.

Western Australia.
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//. mhvl!r<,lfi, sp. iiov. Mas. Sat late ovata ;
sat nitida :

rut'o-bruunea, capite pronoto scutelb pygidio et segmento

ventrali apicali iiigris : corpore subtus et pedibus loiige

pilosis; palporum niaxillariuni articulo 3" quam 2"* vix

(quam 4"' multo) breviori ; antennis 9-articulatis, articu-

lis 3" 4'' que sat aiqualibus, clava 4-articulata (vel quasi

5-articulata, articulo autennarum 5" breviter sed mani-

fest-e lanielliforiiii) : clype.) niodice elongate, sat crebre

puuctulato : froiite crebre punctulata ; prothorace quam
longiori ut 7 ad 4 latiori, aiitice sat angustato, supra

sparsius subtilius puuctulato, lateribus modice arcuatis

sat anguste (parte postica minus anguste) marginatis

pone medium subforuter sinuatis, basi sat fartiter sinu-

ata (parte mediana subfortiter lobata), margine basali

lat-era versus magis elevato, angulis posticis manifesto

dilatatis fere rectis subprominulis (superne visis) ; elytris

leviter geminato-striatis, crebrius sat fortiter punctu-

latis : pygidio nitido sparsim leviter punctulato ; tar-

sorum posticorum articulo basali quam 2"' paullo bre-

viori. Long., 8 1. : lat., 4J 1.

Easily distinguishable, by its colouring, from its nearest

allies, also by the tiner and less close puncturation of its pro-

notum. The lamellae of its antennae are not much different

from those of the male of //. electa, Blackb., but that of the

5th antennal joint is very evidently more developed. I have
seen nine specimens of this insect, all from the sandy regions

about Eucla, and other parts of south-west Australia (some
of them taken by Mr. Graham), and find only very feebly

indicated sexual character. The examples which I take to

be females are a little smaller than the described type, with
the antennal laminae a little shorter, the 5th antennal joint

scarcely lameliiforn), and the puncturation of the frons and
the pronotum a little finer and less close. It is just possible

that these specimens are feebly developed males, and that I

have not seen the female.

South-west Australia (Eucla, etc.).

TJ . (Ki)i'irir<'j)><, sp. nov. Fem. Robusta : ovata; minus lata;

sat nitida ; obscure rufo-brunnea ; corpore subtus pedi-

busque longe pilosis : palporum maxillarium articulis 2-4

inter se longitudine sat sequalibus ; antennis 9-articu-

latis, articulo 4" (juam 3"~ nonnihil long-iori, clava 3-

articulata (laminis quam autennarum articuli 2-6 con-

juncti sat brevioribus) ; clypeo modice elongato, sat for-

titer reflexo, cum fronte confertim sat rugulose punctu-
lato ; prothorace quam lonsfiori fere duplo latiori, antice

sat angustato. supra crebre subfortiter punctulato, lateri-
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bus minus fortiter rotundatis sat anguste marginatis,

sulco lateral! aequaliter ut discus punctulato, basi sat

fortiter sinuata, angulis posticis rotundatis ; elytris sat

fortiter geminato - striatis, crebrius sat fortiter

punctulatis
;

pygidio sat nitido minus crebre sub-

fortiter punctulato, parte mediana sublaevi : tarsorum

posticorum articulo basali quam 2''' multo breviori.

Long., 12 1. ; lat., GJ 1.

Its large size is sufficient to distinguish this species from

all its immediate allies. It bears much general resemblance

to the species which I take to be //. hadia, Burm., but differs

from it widely by the structure of its maxillary palpi, also by
the very much closer puncturation of its pronotum, and by

the hind angles of that segment being rounded off and not

dilated.

Australia (exact habitat uncertain ;
probably Western

Australia) •

H. thoracica, gp. nov. Fem. Sat late ovata ; sat nitida ; rufo-

brunnea, antennis palpisque dilutioribus ; corpore subtus

pedibusque longe pilosis ; palporum maxillarium articulo

3° quam 2'" vix (quam 4"' manifeste) breviori ; an-

tennis 9-articulatis, articulo 4° quam 3'" sublongiori,

clava 3-articulata (laminis quam articuli 3-6 conjuncti

vix longioribus) ; clypeo minus elongato, fortiter reflexo,

confertim rugulose punctulato ; fronte crebre punctulata ;

prothorace quam longiori ut 17 ad 8 latiori, antice sr.t an-

gustato, supra fortius minus crebre punctulato lateribus

aequaliter sat fortiter arcuatis sat anguste marginatis,

sulco lateral! sat aequaliter ut discus punctulato, basi

minus fortiter sinuata, angulis posticis (superne visis)

obtusis sat bene determinatis ; elytris sat fortiter gemi-
nato-striatis, sat crebre sat fortiter punctulatis : pygidio
sub-nitido, leviter sat crebre punctulato ; tarsorum posti-

corum articulo basali quam 2"'' paullo breviori. Long.,

8i 1. ; lat., 4i 1.

Somewhat closely allied to the species that I take to be
H . pert oralis, Blanch., but very distinct on account of its pro-
notum less closely punctulate and with its lateral outline
forming an even curve, the greatest width being very little

behind the middle.

New South Wales.

C. rJara, sp. nov. Mas.( ?) Ovata; modice elongata : sat

nitida ; rufo-brunnea, sternis infuscatis : corpore subtus
pedibusque cinereo-pilosis, prothcracjs marginibns pills

elons^atis erectis fimbriatis ; capite crebre rugulose,

prothorace minus crebre minus fortiter, elytris (his
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geminate - striatis) sat crebre minus subtiliter,

pygidio sparsius subtilius sat sequaliter, ])unc-

tulatis; antennis 9-articulatis, flabello 3-arti-

culato (hujus articulis quam prsecedentes 5-con-

juncti vix brevioribns) ; palporum maxillarium articulo

penultimo (hoc subcylindrico ad apicem s^etis brevibus

minus perspicuis instructo) quam antepenultimus vix

longiori ; prothorace quam longiori duplo latiori, antice

sat angustato, postice retrorsum sat late declivi, sat

anguste marginato, angulis posticis rotundato-obtusis, basi

modice sinuata ; scutello acervatim punctulato : elytris ad
apicem muticis

;
propygidio apicem versus crebre aspere

minus subtiliter punctulato ; tarsorum posticorum arti-

culo basali quam 2"" vix breviori. Long., 9 1. ; lat., 34- 1.

From the comparatively long lamellae of the ant-ennal

flabellum and the feebly and evenly convex pygidium I take

my unique example of this insect to be a male. It is very

distinct from most of the species that resemble it super-

ficially, by the structure of its maxillary palpi.

South-west Australia.

H. facHa, sp. nov. Fem.( ?) Ovata ; minus brevis : nitida
;

rufo-brunnea, antennis palpis elytrisque dilutioribus (his

exempli typici anguste fusco-marginatis) ; corpore sub-

tus pedibusque longe pilosis; palporum maxillarium arti-

culo S*" quam 2"' parum (quam 4^"* pauUo) breviori ;

antennis 9-articulatis, articulo 3° quam 4"'' vix longiori,

6° introrsum acuto ; clava 3-articulata (laminis articulis

2-6 conjunctis longitudine vix sequalibus) ; clypeo brevi,

sat fortiter reflexo, cum fronte sat grosae vix crebre

punctulato, parte antica perpendiculari pernitida vix

punctulata, (serie puncturarum magnarum setiferarum

excepta)
;
prothorace quam longiori fere duplo latiori, an-

tice sat angustato, supra inaequaliter sat fortiter punctu-

lato, lateribus fortiter rotundatis sat anguste margm-
atis, basi sat fortiter sinuata, angulis posticis obtusis sat

bene determinatis nonnihil dilatatis ; elytris leviter genn-

nato-striatis, minus fortiter sat crebre punctulatis : py-
gidio nitido, inaequaliter subgrosse punctulato, longitudi-

naliter obtuse carinato ; tarsorum posticorum articulo

basali quam 2"^ paullo breviori. Long., 8 1. : lat., 4 1.

A nitid species, of clear bright colour, the fuscous edging

of the elytra probably not constant, as it is more conspicuous

in some parts than in others. I think the type a female, but

probably there is very little external difference between the

sexes, as in the allied 77. testaceipennis, Macl. The antennal
L
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laminae, although rather elongate for a female, would be un-

usually short if the type were a male.

Western Australia (exact locality uncertain).

Trl. Junr/i, sp. nov. Mas.( ?) Ovata ; sat elongata ; nitida

;

rufo-brunnea, capite obscuriori, antennis palpisque testa-

ceis : corpore subtus pedibusque sat longe pilosis ; pal-

porum maxillariuni articulo 3** quani 2''^ vix ((juani 4"*

perspicue) breviori ; antennis 9-articulatis, articulis 3°

4** que inter se longitudine sat sequalibus, 5° 6" que
introrsum acutis : clava 3-articulata (laminis articulis 2-6

conjunctis longitudine sequalibus) : clypeo sat brevi, forti-

ter rfeflexo, crjebre minus fDrtiter punctulato, parte
antica perpendiculari pernitida vix punctuiata (serie

puncturarum magnarum setiferarum excepta) ; fronbe

sparsius subtilius punctuiata : prothorace quam longiori

duplo latiori, antioe minus fortiter angustato, aupra
sparsim subtilissime punctulato, lateribus minus fortiter

arcuatis sat anguste marg'inatis, basi modice sinuata,

angulis posticis fere rectis nonnihil dilatatis; elytris sat

leviter geminato-striatis. fortius minus crebre punctu-
latis ; pygidio sat nitido, sparsissime subtilissime punctu-
lato : tarsorum posticorum articulo basali quam 2"' nuilto

breviori. Long., 7 1. : lat, 3| 1.

The sexual differences in the species of tliis group (the

7th) appear to be very slight ; but from its antennal laminae
being slightly longer than in 77. farefa, Blackb., and the 5th
antennal joint, as well as the 6th, being angular on the
inner side I judge the type of H. Jynr/i to be probablv a
male. It is specifically extremely distinct from IJ . fnceln by
the very different puncturation of all its dorsal seg^ments and
from both that species and fc^foceipi^nvix^ Mad., bv tlie shape
of itss prothorax.

Western Australia : given to me bv Mr. Juns^.

CLERlD.^i.

Natalts.

S . JjedL, Blackb. This S2:)eci©s lias a somewliat involved
history. I described it in Tr.R.S.S.A., 1899, and pointed out
that it must be superficially extremely like () pilo focrosus,
Schenk. (described in Deutsch. Ent. Zeit., of the preceding
year). In 1903 Schenkling stated (I.e.) that he had found
his species to be a N(it<ilix, and that it was identical with
iV. Lewi, Blackl). In the same year. Tr.R.S.S.A., p. 308, I

reported Schenkling's announcement, and assented to it.

Subsequently Herr Schenkling lias been so good as to send
me a specimen of his forrosi/s, with the result that on a re-
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cent re-examination of the specimens of SdtdlU in my col-

lection, I find that after all the two names appear to repre-

sent two distinct, though closely allied, sjjecies, which can be

readily distinguished from each other by the puncturation of

the sterna (especially the metasternum), which in florrosus is

very close and asperate: while in Leai it is entirely different,

the prosternum and mesosternum being almost punctureless,

and the m-etasternum being along the median part strongly

transversely rugate and elsewhere extremely sparsely punc-
tulate. On the dorsal surface there are also evident differ-

ences, the pronotum of fforrosus being notably more jninctu-

late, and the wnite hairs on the elytra of J.rdt being disposed

in perfectly well-defined fascicles. Of flocco'^us I have two
examples (one of which is from Sydney, the exact locality of

the other uncertain). Of Leai there are three examples in

my collection, one of which is from Eichmond River, and two
from North Queensland (Mr. R. C. T. Perkins).

CUKCULlONlDyE.
TiTINIA.

T. Iceta, Blackb. Mr. Lea (Tr.R.S.S.A., 1905. p. 219)

makes this name synonymous with T. ignaria, Pasc. (sic.j. He
is, however, mistaken in this opinion. In the unique type (in

my collection) of Ucta, inter alia, the rostrum is very much
nari'ower between the insertions of the antennae than in T.

ignaria, Pasc.
LONGICORXES.

Paphora.

The following two species must be referred to this genus,

though both very much larger than the type of this genus,

very different in colouring, and of much more robust ap-

pearance. I cannot, however, find any structural character

in them on which to founci a new genus.

P. pulchra. sp. nov. Robusta : ferruginea, capite postice

elytrorum basi et in his fascia postmediana lata chalybeo-

nigris ; breviter sparsius pubescens : antennis elytrorum
apicem hand vel vix attingentibus, articulo 3" quam
basalis vix (4" manifeste) brevioribus, articulis 5'- 9°

gradatim longioribus, 10** IP que parum brevioribus;

capite longitudinaliter leviter concavo, crebre rugulose

punctulato : prothorace ut caput puiictulato, liiiea brevi

longitudinali postmediana nitida minus perspicue in-

struct©, longiLudine latitudini asquali, lateribus leviter

rotundatis : elytris minus crebre (a basi retrorsum grada-

tim minus fortiter) vix rugulose punctulatis, ad apicem
late rotundatis.

l2
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Probably the smaller of the two examples before me is a
male. Apart from size, it differs little from the other speci-

men, but its antennae are a trifle longer and less robust, with
their apical two joints hardlv perceptibly shorter than the 9th

joint. Long., GJ-S 1. ; lat, 2-2| 1.

Western Australia (Murchison) ; sent bv Mr. C. French.

P. miles, sp. nov. Robusta ; piceo-nigra, palpis antennis pedi-

busque obscure ferrugineis ; breviter sparsius pubescens :

antennis elytrorum apicem vix attingentibus, articulo 3**^

quam basalis sat longiori (quam 4'"' sublons^iori), arti-

culis 5"- 11° quam 4"' sat longioribus (inter se grada-
tim vix longioribus) ; capite longitudinaliter leviter con-

cave, crebre rugulose punctulato ; prothorace supra crebre

rugulose fere subgrosse punctulato, longitudine latitu-

dini sequali, lateribus sat fortiter rotundatis : elytris ad
apicem oblique truncatis, ad basin ut pronotum (hinc re-

trorsum gradatim minus fortiter, in parte apicali leviter

sat sparsim) punctulatis. Long., 6^ I. ; lat., 2 1.

Of its previously described congeners, F. rohustior,

Blackb., is the nearest to the present species, but differs from
it by its more parallel form, puncturation much less coarse

and rugulose, basal joint of antennae shorter in proportion

to 3rd joint, elytra rounded at apex, prothorax much less

rounded laterally, etc.

Central Australia (Oodnadatta).

The following table shows the distinctive characters of

the four species that have now been attributed to this

genus :
—

A. Elytra unicolorous.
B. Puncturation of elytra not (or

scarcely) rugulose.
C. Apex of elytra narrowly rounded modesta, Fasc.
CC. Apex of elytra very widely

rounded ... rohustior, Blackb.
BB. Elytra very strongly rugulose in

their front half ... ... ... miles. Blackb.
AA. Elytra bicolorous pulchra, Blackb.
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A Note on Some modifications inthe morphological
Structure of the Mammalian Vertebr/e.

By A. ZiETz, F.L.S., C.M.Z.S.

[Read September 4, 1906.]

The morj^liological changes which the vertebrae present
when we comj^are certain modifications in the apophyses, right
through the whole of tlie mammalian series, appear almost
as a blank, even in more recent publications. I selected for

comparison of these transformations the vertebrae of the lum-
bar series, for the reason of their simplicity in structure, in

preference to the dorsal series, which are subject to many com-
plications.

In human anatomy the lumbars show the usual forms
of apophyses, with the exception of one of these, which is

only indicated and known as the tubercle; this is the ana-
pophysis.

A step further downwards in the mammalian order shows
that the tubercle becomes more or less pronounced, till we
arrive at the marsupialia, where in some instances they ap-

pear as a rather conspicuous element. So far, these changes
do not seem to affect the diapophyses, except in one instance,

recorded by Professor Owen. This is in Os'phranter rufus*
in which they are marked by the reduction to a small rudi-

ment, but only in the first lumbar. As we step still further

back to the apparently ancient type, the Diprotodon of Owen,
the lumbars at a first glance strikingly resemble the lumbars
of man, except in one point ; this is the entire absence of

the tubercle. A more detailed investigation, however, re-

veals the fact that what at a first glance appeared to be the

diapophyses are in reality the anapophyses, which in this

case are transformed into the long, flat, lateral expansions

which in other mammalia characterize the diapophyses, but

the latter are either absent or occur as a rudiment con-

nected with the anapophyses, which would be just the re-

verse to what happened in the lumbars of man.

* Professor Owen : On the Osteology of the Marsupialia. Trans.

Zool. Soc. L., vol. ix., part viii., page 429, pi. Ixxv., fig. 11.
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ABSTRACT OF PROCEEDINGS
OF THE

Royal Society of South Australia

(Incorporated)

FOR 1905-6.

Ordinary Meeting, November 7, 1905.

The President (J. C. Veico, M.D.. F.K.C.S.) in tiie

chair.

Exhibits.— J. G. O. Teppek, F.L.S., a piece of rock from
near Paratoo, said to be a phosphate and nitrate of i^otassium

and iron.

The President read a paper on the trapdoor spider of the

Adelaid-e Plains, of which the following is an abstract : —In-

terested in this remarkable animal from boyhood, Dr. Verc«
liad at various times taken pains to discover its habits. "The
burrow or nest of the female spider is a circular and nearly

vertical hole, lined for a short distance from the entrance
with silk webbing. The entrance is closed with a door con-

sisting of layers of webbing and earth, lined on the edges and
lower surface with silk weobmg. In plan the door is semi-

circular, and lightly bevelled on the lower side t-o fit exactly

the aperture, which is funnel-shaped. The hinge is formed
of webbing along the straight side, curved inwards a little

towards the ends, so preventing the door opening widely.

This modification of the hinge, together with the weight of

the door—the centre of gravity of which is always over the
opening—causes it to close automatically. Such a door must
afford considerable security against enemies: — (1) Is not
readily seen, being flush with the surrounding ground: (2) is

not easily opened
; (3) is well supported against outside pres-

sure." The President, having described the occupant, as fa.r

as necessary for a clear concej^tion of how it secures its nest

against an intruder, proceeded: — 'If the wall of our spider's

tube be carefully examined under a lens, a small area will be
found just below the bevelled edge, opposite the hin^e, which
is studded with pin-pricks, slightly elongated vertically. These
are made by the spines of the falces. The spider when alarmed
rushes to the door, fixes the two fangs into tlie door, and
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l^ushes the dorsal surface of its falces against the wall of tlie

tube, immediately below, thrusting the foremost spines into

the silken lining, and so effectually locks the door. Again, as

to the disposition of the k>gs and claws. There are two punc-

tate areas, one on each side of the tube, a little behind the

transvei-se diameter. The areas show the pin-pricks, which

indicate the holding-ground of the creature's claws. By this

means the strain on the tube is distributed at three equi-

distant points, manifestly with advantage and safety to the

spider.
*

Mr. A. H. C. ZiETZ, F.L.S., mentioned that the spider

with wafer operculum was found in the sandhills at Henley
Beach and elsewhere.

Mr. Griffiths showed a very interesting specimen from
Western Australia, with a window of silk webbing in the

middle of the door.

Mr. W. HowcHiN, F.G.S.. exhibited examples of the
mineral wavellite, a hydrous phosphate of alumina, in two
forms. One of these, in the form of small spheres with a
radial structure, from the phosphate claims at Pekina. The
phosphate mineral occurred in belts and pockets in a decom-
}K)sing slate. The other form of the mineral was in mammil-
lary nodules, up to six inches in diameter, obtained at Angas-
ton. These specimens are interesting from a mineralogical

standpoint, but as they are difficult to treat for extraction of

phosphoric acid they are not of much commercial value. In
Mr. H. Y. L. Brown's printed list of South Australian mine-
rals the only locality for wavellite noted is Gawler River, in

gneiss. Mr. Howchin also exhibited rock specimens and
microscopic sections of an interesting nullipore limestone

which occurred over many square miles on Yorke Peninsula,

in the neighbourhood of Wallaroo 'Ba.j, Alford, Boors Plains,

and Tickera. The rock for a thickness of 15 ft. is almost en-

tirely composed of calcareous algte. belonging to the genus
lAthnfhamnhmi , a genus, specimens of which can often be
picked up on the beaeh on Soutli Australian shores.

Ordixaky ^Meeting, April 3, 1906.

The President (J. C. Verco, M.D.. F.R.C.S.) in the
chair.

Exhibits.—Mr. W. Howchin, F.G.S., placed before the
meeting a Monograph of the Foraminifera of the Permo-Car-
boniferous limestones of New South Wales, recently published
by the New South Wales Department of Mines and Agricul-
ture, and of which Mr. F. Chapman, of Melbourne Univer-
sity, and he (Mr. Howchin) were the joint authors. Mr.
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Ilowchin passed under review the history of the discovery of

foraminifera in the rocks of the Pernio-Carboniferous age in

Australia, and then described the results recorded in the
monograph submitted to the meeting. In this work 35

species were described and figured, 9 of which were new to

science. Several species that occurred in rocks of a similar

age in Europe and America were found in the New South
Wales material. The localities which yielded the foraminiferal

forms were Wollong and Pokolbin, the former in the Upper
Marine series, and the latter in the Lower Marine series, sepa-

rated by 4,000 ft. of strata. The material was supplied by
Professor David and Mr. Dun of the Mines Department.

Mr. A. H. C. ZiETZ, F.L.S., Assistant Director of the

Museum, informed the meeting that he had successfully finish-

ed the restoration of the skeleton of the Diprotodon. Mr.
Zietz also exhibited portions of two algae, one Macracystis

jiyrifera, remarkable for its size, which, according to Harvey,
grows to 500 and 1,500 ft. in deep water. This alga is com-
mon in the South-East, at Beachport, and elsewhere.

The other alga, D^urviUaca potaforuw , when fully grown,

is from 12 to 24 ft. long, and nearly J in. thick. The seg-

ments, strap-shaped, of great length, and 6 to 12 inches

broad. This alga is also found at BeachiDort.

Another exhibit by Mr. Zietz was a piece of tertiary rock

containing fossil shells, obtained at a depth of 60 ft. below

the surface, from a well at Klemzig, on the River Torrens

;

and glauconite, from the same locality ; also specimens of

black flint, obtained from a large deposit of this mineral on
the sea beach. Port MacDonnell, in the South-East.

Mr. Edwin Ashby, bird-skins from the bush, Queens-
land, which, with those previously shown, completed the

series. Among these were the rifle bird (Craspedophora mag-
niflca), male and female, from New Guinea; C. alberfi, male,

from Cape York ; Ptilorhis victorice, male and female, from
Cardwell ; Frionodura neivtoniana, male and female, from
Herberton ; Sericvlvs melinns, Regent bird, male, from Black-

all ; Scenopceus dentirostris, male, from Cardwell.

Mr. J. G. O. Tepper, F.LS., a Chione from Kangaroo Is-

land, and a specimen of chiastolite, from Bimbowrie. Mr.
Tepper also showed some flower-like galls on the leaf of a

stringybark-tree.

The British Science Guild.—It was proposed and car-

ried that the Society should become a life member of this

Guild.

Papers.—"On the lonisation of Various Gases by the
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Alpha Particles of Radium," and the "Alpha Rays of Uran-
ium and Thorium," by Professor W. H. Bragg, M.A.

"Descriptions of Australian Tineina," by Ed. Meyrick,
B.A., F.R.S.

Ordinary Meeting, May 1, 1906.

The President (J. C. Verco, M.D., F.R.C.S.) in the

chair.

Ballot.—Harry Taylor, sharebroker, Adelaide, was elect-

ed a Pellow.

Mr. HowcHiN then j^roposed :
—"That the Royal Society

of South Australia respectfully call the attention of the Go-
vernment to the desirability of erecting a seismograph at the

Adelaide Observatory, by which scientific data of very great

interest and of practical importance may be obtained.' Car-

ried. It was agreed that the Secretary should forward a

copy of the above resolution to the Astronomical Society, at

the same time asking if any of the members would join a depu-
tation from the Royal Society and wait on the Premier, to

urge the necessity there exists for having some form of seis-

mographical instrument set up in Adelaide. The meeting fur-

ther empowered the Council of this Society to bring the mat-
ter before the Government.

Exhibits.—Mr. W. B. Poole read a paper describing a

new Hydroid, found in the Patawalonga Creek, and Mr. E.

J. Bradley described the various phases through which the

animal passed while under observation, illustrating these on
the blackboard.

The President (Dr. Verco) showed an alga from Beach-
port, which had been brought under his notice by Mr. Zietz.

Mr. McAlpine, to whom it had been shown, pronounced it an
alga new to science. The specimen on view at the larger end
was flattened, and about 7 in. in circumference, with no root

or base. The thallus, or stem, grows dichotomously, at cer-

tain points dividing into two equal arms, and these again di-

viding into two, but not always regularly. When dry the

colour is brown, but when moist olive green and glutinous to

the touch. Examined closely, the surface has a honeycomb-
like appearance. In section it is cellular, with a thin outer

cuticle.

Mr. A. H. C. Zietz, a small, green pebble, dredged up
from 150 fathoms, supposed to be olivine.

Papers.—"Notes on Marine MoUusca of South Austra-

lia," by J. C. Verco, M.D. "Remarks on the Occurrence of

Cambrian Glacial Till Beds in the Willouran Ranges, East

of Hergott," by W. Howchtn, F.G.S. "Mineralogical Notes
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—(a) Fetid Felspar (Ntcrointtj and Quartz, from Umbera-
taiia ; (bj Atacamite, from Bimbowrie,' by Douglas Maw-
son, B.E., B.Sc. Mr. Howchin, F.G.S,, gave a short descrip-

tion of a visit he had recently made to Hergott during which he

had discovered the existence of Cambrian glacial till beds in

the Willouran Ranges, similar in all resjjects to those which

occur in the Sturt Valley, near Adelaide. Geological sections

were drawn on the blackboard to show the similar strati-

graphical features in each case. One observation made was
of special interest as offering an explanation ot the occur-

rence of erratics scattered over some of the plains of the Lake
Eyre basin. Mr. Howchin had noted these at Stuart Creek

Station, and the Government Geologist had referred to them
in a recent report on that district. About six miles froin

Hergott, eastward, there was a gradual rise to the Willouran
Ranges, at the base of which the till beds, with erratics, out-

crop. These erratics were found all along the low slope, for

at least a mile in breadth, resting on the clay of the plains,

and far removed from their source. These may either have
directly weathered out of the till beds which occupy the low

rises ; or, possibly, dispersed by denudation of the desert sand-

stone, in which they have been included as derived material.

Mr. Howchin exhibited erratics from the hardened till and
glaciated stones from the same locality.

Ordinary Meeting, June 5, 1906.

The President (J. C. Verco, M.D.. F.R.C.S.), in the

chair.

Ballot.—F. H. Snow, merchant, Adelaide, was elected a

Fellow.

Exhibits.—Mr. A. H. C. Zietz, F-L.S., a Gecko, a fine

specimen, from Umberatana ( Gyninodactylus ttnlensiij, has

sucking discs at extremities of its five toes and claws. This

reptile is found in New South Wales and Victoria. Named
from the sound it emits.

Mr. Zietz also exhibited a Batrachiau (Ileleiporus pic-

tusj, found by Mr. F. R. Zietz, on September 1, 1891, at

Henley Beach, in the sand at a depth of 3 ft. When found,

the animal was very much distended with water and of a

pale colour. In this state it had a close resemblance to speci-

mens of frogs dug out of the sandy bed of Callabonna Creek
by Mr. Zietz, locally known as water-frogs, on account of

the water they contain. A mass of olivine, or chrysohte,

from Mount Gambler. A specimen of r<(rnotifc, from Olary,

South Australia. Mr. Edwin Ashby exhibited male and fe-

.male megapode skins (Megftpodim dupcrreyi }, and skins of
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two yoiuig birds and eggs of the same sub-oider, from Port
Keats, Northern Territory. The megapodes, called also

scrub and jungle fowl, form nests of huge size by scratching

up sand and leaves. The eggs are deposited in the mass of

decaying leaves, in holes, some 2 or 3 ft. deep. The fledg-

lings, of which skins were exhibited, taken out from a depth
oi '2 ft., were able to ily when taken. The nest was about
40 yards in circumference. Mr. Zietz, a brush turkey (Tale-

gallus lathamlj, Gould.
Paper.— "Notes on South Australian Decapod Crusta-

cea," Part iv., by W. 11. Baker.

Ordinary Meeting, July 10, 1906.

The PiiEbiDENT (J. C. Verco, M.D., F.R.C.S.) in the

chair.

Exhibits.—Mr. A. H. C. Zietz, F.L.S., Assistant Dir-

ector of the Museum, a toad { tscudoyhrynt bihroni), found
by Mr. Ashby under a stone on sloping ground at Blackwood.
The ova are large, and are not enclosed in a jelly-like mass
like those of tne common frog. Two petrels : one (Frion vit-

tatusj found at Plympton and Glenelg, is a pelagic species,

rarely seen near land; and the other {trion turtur or deso-

latasj the dove-like petrel. This bird frequents the shore,

and breeds in Bass Straits. Mr. W. H. Baker, a case of

crabs from New South Wales and Queensland, which are to

be jjreseiited to the Museum.
Papers.—"Geology of the Mount Lofty Ranges," Part

ii., by W. HowcHiN, F.G.S. 'New Australian Lepidoptera,

with Syuonomic and Other Notes," by A. Jefferis Turner,
M.D., F.E.S. Mr. Howchin gave a very interesting resume
of his 23aper on the "Geology of the Mount Lofty Ranges,"
ill which he dealt with the lower members of the Cambrian
series, from the Cambrian glacial till to the basal grits and
conglomerates.

Ordinary Meeting, August 7, 1906.

The President (J. C. Verco, M.D., F.R.C.S.) in the

chair.

Exhibits.—Mr. W. Howchin, F.G.S. , exhibited some
very striking examples of pressure in slate rocks from Mun-
dallio Creek, Flinders Range, near Port Augusta. Lateral

pressure had forced the slate into parallel fracturQS, which
were then forced forward, forming a series of openings,

bridged by thin bands of slate nearly at right angles to the

direction of pressure. The spaces thus created had been sub-

sequently filled with fibrous calcite, in a series of lenticles,

the white calcite showing- up on the background of the dark
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the specimens occur belong to the Mitcham slates horizon.

Dr. Verco exhibited shells dredged in Investigator Straits,

from 10 to 18 fathoms, closely resembling Lippistcs separa-

tista, Dillwyn, but having polygonal whorls. The type speci-

mens, as shown to Dr. Verco by Mr. Smith, of the British Mu-
seum, have polygonal whorls. Mr. Gatlih has areaged live

L/ppistes blainvillcames, Petit, from 5 fathoms, on the Vic-

torian coast, from which Dr. Verco extracted the radula,

which was found to be identical with that of Trichotropis

horecdis, found in Behring Straits, and within the Arctic

Circle. The President also showed limpets (rafcJla acuJe-

ata and P. ustulata) from Beachport and Port MacDonnell

;

the latter shell is found also in Tasmania and Western Aus-
tralia. Dr. Verco exhibited the radula of Trichotropis, un-

der the microscope. Mr. Douglas Mawson, B.Sc, exhibited

a collection of radio-active minerals : carnotite, from Radium
Hill, Olary ; a bituminous mineral from Taylor's Shaft,

Moonta ; monozite, from Emmaville, New South Wales

;

Cairns, Queensland ; and Pilbarra, Western Australia ; radio-

active sulphide of copper from Treuer's Shaft, Moonta

;

uranite, from Carcoar
;
pitchhiendp , from Tamworth, New

South Wales; and euxenite, from the Barrier Ranges.

Papers.—''A Note on Some Modifications m the Mor-
phological Structure of the Mammalian Vertebrae," by A. H.
C. Zietz, F.L.S.. Assistant Director of the South Australian

Museum. "Description of Australian Curculionidae, with

Notes on Previously Described Species," by Arthur M- Lea,

Government Entomologist, Tasmania. Mr. Zietz exhibited

some lumbar vertebrae of various mammalians, both fossil and
those now existing, to illustrate his paper.

Ordinary Meeting, September 4, 1906.

The President (J. C. Verco, M.D., F.R.C.S.), in the

chair.

Ballot.—Miss Ellen Milne Bundey was elected a Fel-

low.

Exhibits.—Mr. Edwin Ashby exhibited a number rf

bird skins, from Port Keats, Northern Territory, sent by Mr.

C. E. May. Amongst these the white-headed eagle (Haliasfii-7\

girrenera}, found also in Queensland, where it has been not-

iced to kill snakes. The great-billed cockatoo (CaJypforhyn-

chus macrorhynchus), with others of the same sub-family,

for purposes of comparison. The Oriental cuckoo fCiiculus

interinedius), very numerous during the wet season ; .the spur-

footed cuckoo (Centropus phasianus), having a very large and
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straight hind claw; a mound-building bird ( Altya'podius du-

'perrtyi); the nutmeg pigeon ( Myristiciora spdorrhoa); rhe

little green pigeon (ClicUcophaps ckrysockluraj, with its

bronze - green wings ; the fawn - breasted kingfisher

( Duedo ctrvinnj ( Hairyon sanctum), and Macleay
kingfisher; a bar-shoulder dove (Geopelia Iivintraiiaj

;

the red - collared lorikeet (Trichoglossus rubri-

turqursj, found at Port Keats all the year, seeming to

fill the place in Northern Australia that the blue moun-
tain does in tlie South. Mr. Ashby also showed skins of the

white-quilled honeyeater (Entoniyza cdhipeniiisj, said to have
a gold ring around the ins; a Drongo (i'hihia hracteata)

;

white - gaped honeyeater (Ftdotis unicoJorj. Mr A.
H. C. ZiETZ, F.L.S., several leeches found on a

dog-shark by Mr. E. J. Bradley at Port Willunga (speci/ie

name, kontohdella). Mr. J. G. O. Tepper, F.L.S., a case of

Australian Cicadidce. The first time that a named series

of this family of Horn opt era (H emiptera) had been exhibited
here.

Papers.—"Radium at Moonta Mines,'' by S. Radcliff.

communicated by Professor W. H. Bragg, M.A. ''Certain N.'ivv

Mineral Species, associated with Carnotite in the Radio-ac-
tive Ore Body, near Olary/' by Douglas Mawson, B.Sc. B.E.
"Preliminary Analytical Notes on the Minerals Described in

the Preceding Paper," by Professor E. H. Rennie, D.Sc, and
W. T. Cooke, D.Sc.

Annual Meeting, October 2, 1906.

The President (J. C. Verco, M.D., E.R.C.S.) in the

chair.

The annual report and balance-sheet were read and con-

firmed.

Election of Officers.—President, J. C. Verco, M.D.,
F.R.C.S. ; Vice-Presidents, Professor E. H. Rennie, M.A.,
D.Sc, and Rev. Thomas Blackburn, B.A. ; tion. Treasurer,

Walter Rutt, C.E. ; Members of Council, Walter Howchin,
F.G.S., Lecturer on Geology and Palceontology at the Ade-
laide University, and Edwin Ashby ; Auditors, J. S. Lloyd
and David Fleming.

Exhibits.—A new Caladenia, in formalin, was exhibit-

ed and described by R. S. Rogers, M.A., M.D. J. G. 0.

Tepper, F.L.S., some remarkable galls, found on the twigs of

Eucalyptus leucoocylon, in a more or less dense cluster of

acutely conical form, from one to two inches long, each con-

taining only one larva. On May 16 some clusters were placed

in a glass case, and the twig kept fresh as long as possible.
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On September 5 foilowiug 16 liymeuopterous lusects were ob-

served to have emerged, and one was removed alive from a

gall. These proved to be small wasps allied to the family

(Jhalcklida^, and probably new. On the same twig, deform-

ing the leaves, were scale-like galls, from which emerged nu-

merous minute black wasps (Chalcididj. Among these last

were found a single pair of another species, marked by gold-

green spots, probably jparasites upon one or other of the fore-

going. The first of the above-named galls was unknown to

W. W. Froggatt, F.L.S., the Government Entomologist of

New South Wales, to whom they had been submitted for ex-

amination. Mr. Tepper also exhibited photographs of a gi~

gantic hemlock, grown in Professor Ludwig's garden, Greig.

These plants attained to nearly 14 ft. in height, and were of

such vigorous and rapid growth as to attain to one inch per

minute. The seed from which these plants were raised was
from a remarkable plant which appeared adventitiously in

Mr. Tepper's garden, Norwood, already noticed in these pro-

ceedings. According to Dr. Ludwig, who is a prominent bo-

tanist, these plants ar-e giant forms of an endemic European
species of hemlock (Coniwm maculatum). Mr. Tepper show-

ed photographs of witch broom, a jDroliferous growth on birch-

trees, produced by a fungus (Japhriria), and three other con-

spicuous fungi, Asteronia radiosum, on roses; Fliragmidium
violaceum and F. rubi, found on blackberries.

Papers.—"The lonisation of the Various Gases by the

Alpha Particle of Radium," by Professor W. H. Bragg, M.A.
''Note on the Localities Attributed to Australian Lepidoptera

by Oswald Lower," by A. Jefferis Turner, M.D. ''Further

Notes on Australian Coleoptera, with Descriptions of New
Genera and Species," by Rev. Thomas Blackburn, B.A.
''Madreporaria from the Australian and New Zealand Coasts,"

by John Dennant, F.G.S. 'Notes on South Australian Mar-
ine Mollusca, with Descriptions of New Species," by J. C.

Verco, M.D. "Anthropological Notes on the North -West-
ern Coastal Tribes of the Northern Territory of South Aus-
tralia," by Herbert Basedow. Professor E. H. Rennte,
D.Sc, M.A., in referring to Professor Bragg's laborious re-

searches on the alpha particle of radium, cone;ratulated him
on the work he had accomplished, and observed that the

amount of ionisation seemed to depend more upon the physi-

cal character of the gases concerned than upon their chemical
constitution.



335

Adduess at the Annual Meeting or the Uoval Society of
South Austkalia, October 2, 19U6, by Dr. J. C. Verco,
President.

Three years, have parsed siuce yuu j^laccd me iii the preti-

deutiai chair, and, with an indulgence which liab been highly

appreciated, you have twice excused nie from the customary
annual address. The honour of this responsible and digni-

fied position, conferred for the fourth time, demands in cour-

tesy and gratitude an effort on my part to discharge this diffi-

cult task.

It is specially difficult to me, for two reasons. Medical
science, the basis of my profession, and the work of my life,

with which 1 am, of course, more intimately acquainted than
with anything else, is not represented among the subjects

which engage your attention. A medical association, com-
posed of medical practitioners only, furnishes the appropriate

opportunity for record of medical facts, exhibition of medical
cases, and the discussion of medical questions. They would
be out of place in a presidential address here, forbidden by
the ethics of the profession and the character of the audi-

ence.

The department of natural history which has chiefly en-
listed my interest, malacology or conchology, is but a recrea-

tion, and can only receive the amount of attention which a
busy man can afford for play. This forbids my speaking T\ith

the well-grounded confidence of some esteemed and envied ex-

perts, and makes me diffident of launching out into those broad
generalizations which alone could be acceptable to other than
conchologists. The more minute and technical details of this

study are suitable rather for our ordinary or sectional gather-
ings.

Instead, then, of dealing with any special branch of

science, which would interest only a few, let me speak in a
general way about our Society, review the work it has
done during my term of office, see what it has accomplished,

and in what way it may be improved and ourselves made
more efficient.

During the past three years the Royal Society has dis-

played a healthy versatility. We have had quite a satisfac-

tory variety. Such institutions are always in danger of be-

coming, at least temporarily, lop-sided, from the overbal-

ancing influence of some able and industrious worker. He
not only supplies the s:reater part of the subject-matter for

the meeting himself, but is surrounded bv juniors whose acti-

vities are drawn into the same channel bv the attractin? power
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of his scientific -earnestness and knowledge. Our transactions

reveal no such depressing state as this.

Geology has been well represented, and we may say con-

siderably advanced, by the assiduous labours and acute deduc-

tions of Mr. Howchin, who has pursued his examination of

the Mount Lofty Ranges and the southern parts of South
Australia, extending well into the interior, especially with

reference to the Cambrian glacial formation. He has done
honour to our Society, as well as to himself, by his persistent

prosecution of this question, in spite of many difficulties, so

as to connrm the truth of the glacial theory and establish

the exact age of the glacial period. Mr. Etheridge has added
to the list of South Australian Cambrian fauna some species

discovered by Mr. Howchin. Mr. Basedow has described the

geological features of the country in the far north-west and
has treated of the Tertiary exposures around Happy Valley

;

while Messrs. Iliffe and Basedow have discussed the question

of thrust conglomerates.

In the Memoirs of the Royal Society have also been pub-
lished fasciculi giving detailed descriptions of the fossil bones

of gigantic extinct animals, from Lake Callabonna, by Pro-
fessor Stirling (Director of the South Australian Museum)
and Mr. A. H. C. Zietz (Sub-Director). The latter gentleman
has also had the pleasure of announcing recently the completion
of the restoration of the skeleton of the Diprotodon, the first

of its kind known in the world ; and he has read a note upon
an imj)ortant modification of certain portions of its vertebral

bones, which he has detected, and which suggests an underly-
ing law of variation according to position in the animal king-

dom.
The allied department of Mineralogy and Petrology has

been very capably dealt with by Dr. Woolnough and Mr. Maw-
son, the past and jDresent lecturers on this subject at the Uni-
versity of Adelaide.

In close association with this subject is one which has
excited considerable popular interest, some little commercial
speculation, and intense scientific excitement : radio-activity

and the radio-active substances. We have had important con-
tributions from Mr. Mawson and Mr. Radeliff on deposits of

lodes containing these peculiar minerals, with valuable analy-
ses of some of them by Professor Rennie. We have been en-
lightened and science has been enriched by accounts from
Professor Bragg of his investigations in the phvsical labora-

tory of the University, in reference to the radium emanations,
the alpha particles, etc., and the scientific generalizations to

which these investigations point—investigations which are
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being conducted with competitive industry and commendable
rivalry in many of the world's laboratories. We will welcome
further and early discoveries from our tellow-member, and
wish him the distinction of priority in the recognition of

some of the great fundamental laws that govern the ulti-

mate ions and 'electrons of matter and force.

Here we may pause for a moment to recognize the in-

debtedness of the Royal Society to these members of the pro-

fessorial ana teacning staff of the Adelaide University, and
notice how such sister institutions minister to each other.

Since the day when the late Professor Tate took the Chair of

Natural Science, and, impressed with the value of a Royal

Society, practically remodelled the then existing institution

and made it what it is, we have been under deep obligation

to the University staff ; and as that seat of learning grows with

the progress of the State we may hope to derive greater and
more varied benefits. Happily, the benefit is mutual. For it

is a definite advantage to have at hand an institution such as

ours, through which the results of their labours may be made
public; and more, may be given a world-wide publicity, and
so may secure the credit they deserve, and be made useful

as stepping-stones for further advances.

In Botany we have the description of a new Aroid by

Mr. Maiden, and some few exhibits by Mr. Howchin, Mr.
Tepper, and Mr. Smeaton. In this particular division we
seem to be rather feeble. Is it through lack of some capable

leader, who is not already overburdened with other work

;

or, more likely, through the unfounded fear of imposing

trivialities upon a learned Society ? Is there not some en-

thusiastic botanist in our State who will take the lead and
organize our junior botanists, direct a search for new forms,

urge a more thorough acquaintance with the old, and who
will stimulate them with a desire to study the many absorbing

and delightful questions about the life-history of our plants ?

In the Far North there must be opportunities of successful

hunting in unfrequented localities for unrecorded species, and
charming surprises for the tireless explorer of out-of-the-way

gorges, deserts, and waterholes. Yes, and even equal sur-

prises for the inquisitive and patient observer of the tiny de-

tails of form, habit, disease, and use of the plants which grow
on the Mount Lofty Ranges or the widespread Adelaide

Plains.

I am pleased to notice on the agenda-paper for this even-

ing ''A Description of a New Caladenia, by Dr. Rogers."

May we congratulate him on the discovery of a new plant,

and ourselves upon the discovery of a new contributor to our
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original work, and of a new botanist ; and may we hope to

find in him the leader we have been referring to, who will

organize the botanical forces of our State and stimulate them
to individual and concerted activity ?

The animal kingdom apjiears to offer greater attraction

and afford more abundant opportunity for original re&earcli,

doubtless becausie of its infinite variety and the numerous prob-

lems its larger life presents for solution. Our results here
have been very rich.

Insect lite is inconveniently abundant in parts of our
State ; but these become a veritable paradise for collectors.

Mr. Basedow, during the Government expedition to the

North-West, gathered about 450 species, which have been pre-

sented to the Museum. Mr. Blackburn, who deals with the

Australian Coleoptera; Mr. Arthur Lea, with the Curculion-

idae ; Mr. Tepper, with the Orthoptera, etc. ; Dr. Jefferis Tur-
ner, Mr. Oswald B. Lower, and Mr. Meyrick, with the

Lepidoptera, are veterans and experts in entomology, and can
always be relied on for abundance of copy in their volumi-

nous papers upon these interesting families ; while Mr. Tep-
per and Mr. Zietz, from the treasury of the Adelaide Mu-
seum, bring fortn things new and old for exhibit at our

meetings.

One lesson seems to suggest itself from looking over the

volumes of the Society and noting the material supplied by
these gentlemen—the distinct advantage to science which ac-

crues from definite specialization. A person may confine him-

self to some circumscribed domain and do good work : in fact,

do far more and better work than if his energies are spread

over too extensive an area. He becomes acquainted with his

district, and thoroughly comprehends it. By taking up some
single class, or even some separate family, he can grasp it

without too great toil ; he is able to deal with his material

accurately and confidently; and becomes a chief referee. Ap-
parently there is not much probability of exhausting his ma-
terial, which seems to be almost unlimited in our island con-

tinent. He may be somewhat lonely in his researches, and
be precluded from exciting a general audience with his tech-

nical minutiae ; but it is an enviable loneliness of supremacy
which he enjoys or endures, and is balanced by a more intense

personal interest and the glad consciousness of good work well

done.

Might not this specialization be imitated with advantage

in other realms of natural history ? They may be less crowd-

ed with multitudinous forms, and their determination, classifi-

cation, and description may not therefore be such a lifelong
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occupation. But it is vvoudeiiui iiow many species may be
found, if diligently and intelligently sought, where there
seemed but few. And then the degrees of tiieir variation can
be studied and measured. Besides this, there remains, after
their classification and enumeration, the deeper, more absorb-
ing, and shall 1 say the more elevating, investigation of their
physiology, rather than their anatomy, their real natural
history, the thousand-and-one questions which are raised by
an observation of their life, the answers to which will amply
reward as well as delightfully tax the j^atience and ingenuity
of the enquirer.

'The great and wide sea, wherein are things creeping innu-
merable, both small and great beasts," has proved an abund-
ant storehouse. Dredging excursions undertaken of recent
years, confined at first to our two gulfs, but which have gradu-
ally extended fifty miles into the ocean, and to a depth of

30u fathoms, beyond what is known as "the continental shelf,"

have provided material for congenial work to several of onr
members. Mr. Dennant, an Honorary Fellow, who has long

been engaged upon the Tertiary corals, has written several

papers on the recent corals o<f South Australia and Victoria,

and has figured many novel and lovely forms. Mr. W. H.
Baker has taken up the crustaceans, and his pencil has beau-
tifully illustrated what his pen has accurately described. Mr.
Basedow and Mr. Hedley have dealt with the Nudibranchs,
and Mr. Basedow with some Naticoid genera, in two papers,

which have been brilliantly but quite naturally adorned by
his capable brush ; and as leisure has permitted I have dealt

with some Gasteropod shells.

Mr. Hedley, upon whom the distinction of an Honorary
Fellow was recently very properly and worthily conferred by
you, has supplied a paper upon some new land shells collected

by Mr. Basedow on the Government North-West Expedition.

And last, though by no means least, if "the proper study
of mankind is man," are two valuable papers by Mr. H.
Basedow, •'Anthropological Notes," on certain aboriginal

tribes in the North-West of Australia and in the Northern
Territory. Here have been recorded and will be preserved

numerous observations on their physique, manners and cus-

toms, dietary, and primitive art. It has been enriched by
many photographs and coloured drawings, and will be a

valuable reference when the tribes have become extinct.

Besides these papers we have had, of course, at every

meeting, exhibits of a very instructive ancl educational sort.

Minerals, fossils, plants, flowers, birds, fish, frogs, leeches,

insecte, crabs, spiders, and a remarkable new Hydroid (dis-
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covered by Mr. Bradley), and polyzoa, shells, and seaweeds.

These frequently provoke more comment and lead to more
personal contributions than the set papers, and constitute an
attractive feature of our Society.

Nor must we neglect to mention the different Sections

—

the Field Naturalists', the Microscopical, and the Malaco-

logical—where much preliminary work is done, where work-

ers are trained, and material is provided for not a few of the

papers presented to the monthly meetings. Possibly less pub-

lic recognition is bestowed upon them than they deserve.

Special mention may here be made of the efforts and
successes of the Field Naturalists in connection with the

fisheries protection and the preservation of our native flora

and fauna, and we are very hopeful of securing a large tract

of country in Kangaroo Island as a reserve for the latter pur-

pose and as a health resort.

This record is, to my mind, one of which we need be in

no degree ashamed, with which we may be very pleased,

though of course we ought not to be satisfied with it, and by
which we should be encouraged. It indicates assiduous and
intelligent endeavour along truly scientific lines. And along
many lines. And this variety of subjects dealt with is one of

the most satisfactory features, and the one I wish to be most
impressed with, and wish most to impress. Only by such di-

versity can the Society be made generally interesting or

generally useful, and deserve its name. Apart from this, it

is liable to degenerate or develop (whichever view we may
take of it) into a Geological Society, or an Ornithological,

or a Physical, or a Malacological. But there seems no danger
of this. We could wish, however, for still further extension
and variety. And there is abundant scope. As we have in-

dicated, we want seme botanical enthusiasts—horticultural,

floricultural, agricultural—to observe phenomena in the vege-

table world and record them, propound their difficulties, and
enlist the sympathy and co-operation of their fellows.

We need a phycologist to deal with our seaweeds—a most
prolific field, and a very attractive one : and withal one easily

explored, for it can be worked from the shore, and one which
will yield a very beautiful collection for a home cabinet.

So in the animal kingdom. The ants and the spiders in

their abundance, and with their marvellous forms and habits,
are waiting for an admirer and investigator.

We need someone to devote himself to Malacolog^^—as
distinct from Conchology—the study of the shellfish them-
selves. It is an inexhaustible subject. It may be compara-
tively easy for the beginner, and mav be made as intricate
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and elaborate as the advanced student may desire. It is,

moreover, a presising need, and by it alone can we arrive at a

natural classification of our mollusca.

Then there are the beautiful polyzoa, the forami-

nifera, the starfish, the sea urchins, and the fish, ail

awaiting examination, classification, and description—worlds

to be conquered by any intelligent lady or gentleman with

the energy to enter on the campaign ; and the cryjjt of our

Museum and the results of our dredgings will provide ma-
terial for the leisure of a lifetime.

Can we not persuade some such individual to overcome
the initial difiiculties, and begin a work which, the longer it

is pursued, will become less a task and more an absorbing

recreation.

We may think we have not the leisure for such study and
work. But it is wonderful how much leisure we can find for

what we enjoy doing, and by using time and effort and means,
which we would otherwise waste, fill up our hours with what
will last, give ourselves an immensity of pleasure, and con-

tribute in our degree to the advancement of knowledge. Is

there anything more enjoyable than the discovery of a new
fact, a new object, a new truth, something tne world has
never seen or known before ? Tnis pleasure, in a new country
like ours, every one can secure who has intelligence, force of

will, and perseverance.

In looking backward, there is ground for gratification.

Now for a glance forward.

In tn© early part of the coming year we expect to be

accommodated in the new building now being erected by the
Government in Kintore Avenue. There we shall have ample
space for our meetings, and shall also have better arrange-
ments for our valuable library. Perhaps I mignt say "our in-

valuable library,'' for most of our books are the periodical

publications of learned societies in different parts of the

world, and could be secured or replaced with ditliculty.

Three years ago it was becoming a burden to us, but the
prospect of our new quarters has raised the hope of not only

retaining our accumulation of scientific books, but of having
them in such condition as to be available to our workers in

every department of science.

Their intrinsic value is one thing ; their practical value

is quite another. That depends on their contents ; this upon
their utility. In order to be useful they must be accessible

and convenient for reference. This they have not been for

many years, if they have ever been, because thej'^ have not
been bound and have not been kept in proper order or pro-
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perly catalogued. We blame no one for this, because no one
IS to be blamed. It is a case of "'/es angusta"—lack of funds.

It takes all our subscriptions and all our grants from the G-o-

vernment to pay our few incidental expenses, and the com-
paratively enormous expense of bringing out our yearly vol-

ume, by which, through exchanges, we get aur iiorary. We
trust the Government, which has proved itself conimendably
favourable to our requests for assistance, will come to our aid

in this special need, and earn the gratitude of the Society.

May we ask : Where is the person who will emulate the

enlightened generosity af the donor of the Barr-Smith lib-

rary in the U niversity of Adelaide ? He will not only confer

a lasting favour upon a body of self-denying workers, who
have to spend all they can spare in prosecuting their own re-

searches but will be advancing the knowledge of his State

and enlarging tlie science of the world.

We have reason to hope that the Governm.ent will place on
the Estimates a sum for next year equal to what we were
granted last year. We need all we can get. Our work is

largely limited by the funds we have at our disposal. Had
we more to sj)end, we could effect more. In time past tiie

question of the acceptance of papers of value has had to be
considered simply from the standpoint of whether the Society

could afford to pay fo-r the printing. And now some contri-

biitors are only able to publish in our Transactions because

they agree to find the money to pay for their illustrations,

or because the cost is guaranteed by others. This is in part

the explanation of the variety of our recent volumes. The
funds of the Society are too small to bear the strain of such

costly plates. We think the Government would do well to

increase its grant by another £50. The sum would be a

trifle to the country, but a boon to the Society, and would

be well and carefully spent in the highest form of education,

and the most utilitarian, that of original research.

So, too, some of our more wealthy colonists might give

themselves the pleasure of making a donation to the Royal

Society of a sum, either small or great—the larger the bet-

ter—as an endowment, or as a fund to be spent at the rate

of not more than so much a year in current expenses. In

doing this they would be doing a good work, and erecting a

monument to their memory more enduring tlian brass, as well

as more lustrous and more refined.

We are anticipating to welcome, at the beginning of

1907, in our city, the members of the Association for the Ad-

vancement of Science. We trust the gathering will be a large

one, a select one, and an enjoyable one. and representative
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of the most advaiiC'cd tliouglit in Australasia. And that

when our visitors have gone there shall remain a sort of after-

glow—a perceptible philosophic influence, a conscious scienti-

fic inspiration, which shall intensify the desire for wider,

closer, and more careful work, and bestow a higher ajDprecia-

tion of everything in Nature which can be certified as fact

and everything in science which is confirmed as truth.

In taking the chair as President for the coming year,

let me thank all my colleagues on the Council for their very

kindly consideration and loyal support during my term of

office. Entirely new to its duties, I have had much to learn and
still have. Let me congratulate the members of the Royal
Society on the good work done in the past, its healthy state

at present, and its favourable prospects for the future. Let
me encourage everyone to do something towards increasing

its efficiency. Make some contribution, either spoken or

written, an observation which seems new to you, insignificant

though it may appear, or ask an explanation of some pheno-
menon which seems strange or incomprehensible. In this way
you may set someone else to work, or incite someone to set

you to work, and so by your question if not your quest you
will add your mite to the treasury of science and your help

to the Royal Society.

President's Address.—Mr. Howchin proposed: —
"That the President be heartily thanked for his interesting

and stimulating address, and that it be printed in the
Transactions and Proceedings for this year." Carried.

[In April, 1905, Messrs. Iliffe and Basedow read a paper
before the Society on ''The Formation Known as Glacial Beds
of Cambrian Age in South Australia." This paper came on
for discussion at the following evening-meeting, and the re-

port of such discussion was included in the printed proceed-

ings. As the paper in question was not accepted for pub-
lication it was obviously unfair to the authors to publish cri-

ticisms on it. That such should have been done was an over-

sight and a matter of regret.

—

Ed.]

ANNUAL REPORT, 1905-6.

The Council is plea-sed to report that the work of the So-

ciety has been carried on successfully during the past year.

The discovery of radio-active minerals in the State has
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enabled Professor Bragg and Professor Rennie to take part in

the investigations now engaging the attention of European
and American scientists.

Specimens of these minerals from South Australia and
other States of the Commonwealth have been exhibited from
time to time by Mr. Douglas Mawson, B.Sc.

Among other exhibits of the year the ornithological

specimens shown by Mr. Jiiawin Ashby deserve mention.
The publications of the Society are now sent to 172 learn-

ed bodies in various parts of the world. They are distributed

as follows : —Great Britain and Ireland, 27 ; British depen-
dencies, 46 ; European countries, 56 ; the United States of

America, 34 ; Mexico, South America, Japan, and the Paci-
fic, 9.

The index to the first 25 volumes of the Transactions

and Proceedings is in the press, and will be issued shortly.

In June last a deputation from this and the South Aus-
tralian Astronomical Society waited upon the Government to

ask that a seismograph might be installed at the Observatory.

It is hoped that a sum will be placed upon the Estimates for

this purpose.

More recently a public meeting, summoned under the

auspices of this Society by the Field Naturalists' Fauna and
Flora Preservation Committee, was held in the Mayor's Par-
lour. It was then determined that a deputation should wait

upon the Premier to ask for a permanent reserve upon Kan-
garoo Island. As a result, it is probable that about 300
square miles of the western end of the island will be set

aside, both for the better preservation of native plants and
animals, and for a sanatorium or health resort.

Three Fellows have been elected during the year. The
membership now includes 11 Hon. Fellows, 67 Fellows, 2

Associates, and 4 Corresponding Members.
The large room now being built for the Society by the

Government is expected to be ready for occupation early

next year. The increased space will allow the library more
adequate accommodation, and members will thus be able to

make better use of the valuable scientific works of which it

consists.

The Council is pleased to add that the Field Naturalists*

and the Microscopic and the Malacological Sections report

satisfactory progress.

Jos. C. Verco, President.

G. G. Mayo, Secretary.
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DONATIONS TO THE LIBRARY
For Year 1905-1906.

TRANSACTIONS, JOURNALS, REPORTS. Etc.

Fresentcd by the respective Editors, Societies, and

Governments.

Austria and Germany.

Berlin—Koiiigl. Preuss. Meteor. Institut, Bericiit, 1904-5

;

Verofifentlichungen der Ergebnisse der Nieder-

schlagsbeobachtungen, 1901, 1902. Abhaudlungen.
Konigl. Preuss. Akademie der Wissenscliafteii zu

Berlin, Sitzungsbericlite, 1905, Nos. 1-53; 1906,

Nos. 1-38.— — Deutsciies Meteorologisclies Jahrbuch, 1904, Heft 1, 2.

Die Niedersclilage in den Norddeutschen Stromgebie-

ten, Band i., Text, Band ii., iii., Tab. 1, 2.

— Gesellscliaft flir Erdkunde, Zeitschrift der, 1904, No.

9; 1905, Nos. 3-10; 1906, Nos. 1-6.

— Berliner Gesellscliaft fiir Anthrop. EthnoL und
Urgeschiclite. Erganzungsblatter zur Zeitschrift

fiir Ethnologic, Jahrgang 36, Heft 1, 5 ; Jahr-

gang 37, Heft 1-6; Jahrgang 38, Heft 3.

Bonn—Grundlagen einer Zahlentheorie eines speziellen

Systems von Komp. G. mit drei Einheiten, von M.
Kiseljak.

Gottingen—Konigl. Gesellschaft der Wissenschaften zu

Gottingen, Math, Phys. Klasse, Nachrichten

1905, Heft 3, 4, 5; 1906, Heft 1, 2. Geschaft-

liche Mittheilungen, 1905, Heft 2.

Nachrichten von der Konigl. Gessellschaft der Wis-
senschaften und der Goiorg.. August, 1905,

Heft 1-5.

Heidelberg—Berichte liber Land- und Forstwirtschaft in

Deutsch Ostafrika, Band ii., Heft 5-8.

Mlinchen—Sitzungsberichte der K.B. Akademie der Wissen-
schaften zu Mlinchen, Math. Phvs. Klasse, 1905,

Heft 2, 3:" 1906, Heft 1. Do'., do., Abhaud-
lungen, Band Ixxv.

Stettin—Gesellschaft fiir Volker- und Erdkunde zu Stettin,

1902-3.

Trencsen—Jahrschrift des Naturwissenschaftlichen Vereins
des Trenc'seuer Comitates, 1904-5.
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Vienna—Kaiserliclie Akademie der Wissoiischafteii in Wien,
Sitzung der Math. Naturwiss., .Tahrgang 1904,
Nos. 4-6; 1905, Nos. 11-14; 1906, Nos. 1-18.

Gradmessungs Kommission.
Verliandlungeii d<?r Oestreichisclien Kommission fiir

die Internationale Erdmessuiig, Dec. 1903, Dec.
1904.

Annalen K.K. Naturhistorischen Hofmnseunis, Band
xix.. No. 4; Band xx., Nos. 1, 2, 3.— Verhandlungen der K.K. Geologischen Reichsanstalt,
Jahrgang 1905, Nos. 1-18.

K.K. Zoologische Botanische Gesellschaft in Wien,
1904, Band liv. : 1905, Band xxxv.

Wiirszburg— Sitzungsberichte der Physikalisch-Medicinischen
Gesellschaft zn Wlirzburg, 1905, Nos. 1-9.

Australia and New Zealand.

Adelaide—^Public Library, Museum, and Art Gallery, An-
nual Reports, 1902-3 and 1904-5.

Royal Geographical Society, Proceedings, 1905-6, vol.

viii.

School of Mines and Industries, Annual Report, 1905.
Depai'tment of Mines, Short Review, Half-year, to

June 30, 1905.— Records, Publications, Nos. 196, 198-9, 200, Index
No. 3.

Reports Geological Survey, Western and North-
western District, 1905.

Adelaide Observatory, Meteorological Observations,
1904.

Woods and Forests Dej^artment, Annual Progress Re-
port, 1905.

Brisbane—Royal Society of Queensland, Proceedings, vol.

xix., parts 1-2.

Queensland Department of Mines, Geological Survey,
Pub. Nos. 196-200 and 202, with Plans and
Plates.

Department of Public Lands, Ethnography Bulletin,

No. 8, 1905.

Queensland Flora, 1904-5, Indexes.
Bendigo—The School of Mines and Industries, Annual Re-

port, June 30, 1904-1906.

Geelong—Geelong Naturalist, Proceedings, vol. i.. No. 3;
vol. ii., Nos. 1-4.

Melbourne—Victoria Department of x\griculture, Journal,
vol. iii., parts 6-10; vol. iv., parts 1-10.
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Melbourne—Department of Mines, Bulletins No. 18, 3 plates

of No. 12; Memoirs, No. 3, 1905.
— Mines and Water Supply, Annual Reports, 1904

and 1905.

Australasian Institute of Mining Engineers, Trans-

actions, vol. xi.

Victorian Institute of Surveyors, Transactions and
Proceedings, vol. iv., 1891-9.

— Public Library, Museum, and National Gallery of

Victoria, 1856-1906, and a Catalogue
— Victorian Yearbook, 1904.

— Royal Society of Victoria, Proceedings, vol. xviii.,

part 1.; vol. xix., new series, part 1.

National Museum, Memoirs, No. 1.

Victorian Naturalist, vol. xxii., Nos. 3-8; vol. xxiii.,

Nos. 2-6, 9-12.

Launceston—Department of Mines, Progress Report, 1904-06.

Perth—Meteorological Observations, 1899, 1900, 1903-4.
— Geological Survey, Annual Progress Reports, 1899,

1905.

Geological Survey, Bulletin Nos. 21, 22, and Maps.
— Department of Mines, Reports, 1904, 1905.

Calvert's Scientific Exploring Expedition, No. 46>

1896-7.

Exploration of North-West Kimberley, 1901, No. 2.

W.A. Natural History Society, Journal, No. 2.

Albany—Museum, Records, vol. i., parts 2, 5, 6.

Sydney—Department of Mines, Annual Report, 1905.

Department of Mines and Agriculture, Agricultu-

ral Gazette, vol. xvi., parts 7, 11, 12; vol. xvii.,

parts 2-10.

Department of Mines, Records of the Geological Sur-

vey, vol. viii. part 2, 1905 ; Mineral Resources,

No. 2, 1906 ; do.. Memoirs, Palaeontology, vol.

ii., part 1.

— Royal Society of New South Wales, Proceedings, vols.

xxxix. and xl.

Linnean Society, Proceedings, vol. xxx., Nos. 119,

120, and Supplement; vol. xxxi., Nos. 121, 122.

Australian Museum, Memoirs, No. iv., part 9.

Australian Museum, Records, vol. v., part 6 ; vol. vi.,

parts 1, 2, 3.

Public Library, Report of Trustees, 1904, 1905.

Botanic Gardens and Domain, Report, 1904.

Department of Public Instruction, Meteorological

Observations, 1900, 1901, 1902.
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Sydney—New South Wales Naturalists' Club, vol. i., parts 1,

2, 3.

New South Wales, Memoirs, No. 2, Synopsis of Fish-

eries of New South Wales ; Fisheries of New South

Wales; Report of Commissioners, 1904.

Forest Flora of New South Wales, vol. ii., parts 7-10;

vol. iii., part 1.

^ Tuberculosis and the Public Health, by G. L. Mul-

lins, M.A., M.D.
Sydney University Engineering Society, Journal and

Proceedings, vol. ix.

Royal Anthropological Society of Australia, Journal,

vol. vi.. No. 9 ; vol. viii., Nos. 1,2.

Auckland—Auckland Institute and Museum, Annual Report,

1905-6.

Wellington—^New Zealand Institute, Transactions and Pro-

ceedings, vol. xxxviii., 1905.

Mines Department, Annual Report of Colonial

Laboratories, Nos. 38 and 39.

Polynesian Society, vol. xiv., No. 3.

Dunedin—Australasian Association for the Advancement of

Science, Report, 1904.

New Zealand Geological Survey, North-west Mines
Bulletin, No. 1.

Belgium and Holland.

Brussels— Societe Royale Zoologique Malacologique de Bel-

gique, Annales de la, tomes 36 and 3y.

Societe Entomologique de Belgique, Annales de la,

tomes 48 and 49.

Societe Royale de Botanique de Belgique, Bulletin,

tome 41, fasc. 1, 2, 3 ; tome 42, fasc. 1, 2.

Jardin Botanique de TEtat a Bruxelles, vol. i., fasc.

5 and 6.

Amsterdam—Natuurkundig Tijdschrift voor Nederlandsch-

Indie, Deel Ixiv., Tiende Serie, Deel viii.

Description Geologique de L'isle D'Ambon, par

R. D. M. Verbeek, Dr. of Sc.

Department of Agriculture in India, Memoirs, vol.

i, Nos. 1-3.

Canada.

Halifax—Nova Scotian Institute of Science, Proceedings and
Transactions, vol. xi., parts 1 and 2.

Montreal—Canadian Record of Science, vol. ix.. Nos. 3, 4, and
5.

Ottawa—Geological Survey, Altitudes and Report, 1901 ; do.

do., Statistics, 1901.
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Toronto—Canadian Institute, Transactions, vol. viii. part 1

No. 16.
' F .

England, Ireland, and Scotland.

London—Chemical Society, Procfeedings, vol. xxi., Nos. 295-
302; vol. xxii., Nos. 303-308, 310-312.

Chemical Society, Journal, Nos. 511, 512, 514-525;
Indexes to 506, 507, 508.

" Conchological Society, Journal, vol. ii., Nos. 7-11.

Entomological Society, Transactions, 1905.
Royal Colonial Institute, Proceedings, vol. xxxvi.

and xxxvii.

Linnean Society, Proceedings, 1905, List of Mem-
bers, 1905-6.

Jtloyal Society of London, Yearbook, 1906.— Royal Microscopical Society of London, Journal, 1905,
parts 4-6; 1906, parts 1-4.

National Physical Laboratory, Rejwrt, 1905.

Royal Gardens, Kew, Bulletin, 1900-1905.
Society of Arts, Journal, vol. liv.. No 2797.

The State Correspondent, etc., vol. xi., iNos. 6, 7, 11;
vol. xii., Nos. 1, 2, 3, and 6.

The Public Health Engineer, vol. xviii., Nos. 453-456
and 458.

Medical Press Circular, 1906, No. 3514.

Liverpool—Biological Society, Proceedings and Transactions,

vol. xix.

Manchester—Literary and Philosophical Society, Memoirs, vol.

1., parts 1, 2.

Field Naturalists and Archaeologists' Society, Re-
port and Proceedings, 1905.

Edinburgh—Royal Physical Society, Proceedings. vol.

xvi., pp. 48-266.

Royal Society of Edinburgh, Proceedings, vol.

xxiv., XXV., parts 1, 2; vol. xxvi., pp. 1-192.

Geological Society, Transactions, vol. viii., part 3.

Cambridge—Philosophical Society, Proceedings, vol. xiii.,

parts 3-5

University Library, Report of Lib. Sviid, 1904 and
1905.

Belfast—Natural History and Philosophical Society, Report
and Proceedings, 1904-5.

Du1)lin—Royal Dublin Society. Economic Proceedings, vol. i.,

part 7: Scientific Proceedings, vol. xi., Nos. 6-9;

Scientific Transactions, vol. viii., series 2, part 14;
vol. ix., parte 2, 3.
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Dublin —Royal Irish Academy, Proceedings, vol. xxv., Section

B, No. 6 ; Section C, No. 12 ; vol. xxvi., Section

B, Nos. 1, 2, 3, Section C, Nos. 1, 2, 3; Transac-

tions, vol. xxxiii., Section A, part 1, Section B,

parts 1, 2 : Abstract, Session 1904-5.

France.

Caen—Societe Linneene de Noiniandie, Bulletin, series 5, vol.

viii., 1904.

Lyon—llistorique du Diocese de Lyon, Bulletin No. 19.

Nantes— vSociete des Sciences Naturelles de I'Ouest de la

France, Bulletin, tome v., Nos. 1-4.

Paris—Societe Entomologique de France, Bulletin, 1905, Nos.

15-21; 1906, Nos. 1-14.

Societe de Geographie Commerciale, Bulletin, tome
xxvi.. No. 5.

Notes sur les Fourniis et les Guepes, C. Janet, f. 24,

25, Ire partie.

Feuille des jeunes Naturalistes, Nos. 415, 417-421,

423-431.
'

Rennes—L'Universite de Rennes, Travaux Scientifiques, tome
iv., 1905.

Italy.

Florence— Societa Entomologica Italiana. Bulletin© della

xxxvi., tri. 4 : xxxvii., tri. 1-4

Milano— Societa Italiana di Scienze Naturali e del MuseD
Civico de Storia Naturale in Milano, vol. xliv.,

fasc. 2, foglio 5. : fasc. 3, foglio 4| : fasc. 4,

foglio 6f.
Societa Italiana di Scienze Naturali, etc., vol. xlv.,

fasc. 1, foglio 6 : fasc. 2, foglio 4^.

Palermo— Italia Scienze Naturali e Economicbe, Giornale,

vol. xxiv., 1905.

Pisa— Societa Toscana di Scienze. Naturali. Memorie, vol.

xxi. : do. do.. Processi Verbali, vol. xiv. : Nos. 3, 4,

9, 10: vol. XV., Nos. 1-4, 6-10.

India.

Calcutta—Imperial Department of Agriculture, Annual Re-
port, 1904-5.

Indian Museum, Annual Report, 1904-5.

Board of Scientific Advice, Annual Report, 1904-5.

Pusa—The Agricultural Journal of India, Agricultural Re-
search Institute, vol. i., part 1.

Japan.

Kyoto—Imperial University Calendar, 1905-6.
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Tokyo—Imperial University of Tokyo, College of Science Jour-
nal, vol. XX., art. 5-12 ; vol. xxi., art. 1.

Seismological Society, Earthquake Investigation Com-
mittee, Publication No. 21 and Appendix.

Asiatic Society of Japan, Transactions, vol. xxxii.

;

vol. xxxiii., parts 1, 2.

Mexico.

Mexico—Sociedad Cientifica, Memorias y revista, tomo xxi.,

Nos. 5-12; tomo xxii., Nos. 1-6; tomo xxiii., No®.
1-4.

Sociedad Geologica Mexicana, Boletin de la, tomo i.

Instituto Greologica de Mexico, Parergones, tomo i.,

Nos. 8, 9, 10, 15, 20.

Norway and Sweden.

Bergen—Museums Aarbog, 1903, Hefte 3; 1904, Hefte 2, 3;
1905, Hefte 1, 3; 1906, Hefte 1. Aarsberetning,

1904, 1905. Crustacea, vol. i., parts '6, 4 ; vol. ii.,

parts 1, 2, 7, 8.

Stockholm—Entomologisk Tidskrift ; arg. xxvi.. Haft, 1, 4.

Antikvarisk Tidskrift for Sverige, Del. 13, No.
2; Del 15, No. 3; Del 17, Nos. 4, 5; Del 18,

No. 1.

Geologiska Poreningens Porhandlingar Tjugotredje

Bandet, 1905.

Trondhjem—Kongelige Norske Videnskabers Selskabs

Skrifter, 1904.

Stavanger—Museum, Aarshefte, 15de Aar, 1904.

Upsala—Nova Acta Regige Societatis Scientiarum Upsalien-
sis, series 4, vol. 1., fasc. 1.

Russia.

St. Petersburg—Academie Imperiale des Sciences de St.

Petersburg, Memoires, Classe Phys. Math.,

tome xiv.. No. 5 ; tome xvi, Nos. 4-10.

Classe Hist. Philo., tome vi., Nos. 5, 6, 7

;

tome vii., Nos 1, 2. Bulletin, tome xvii., No.

5; tome xviii., Nos. 1-5; tome xix., Nos.
1-5 ; tome xx., Nos. 1-5 ; tome xxi., Nos. 1-4.

Comite Geologique, Bulletins, tome xxiii., Nos.

1-6. Memoirs, tome xix.. No. 2.

Russisch Kaiserlichen Mineralogischen Gesell-

schaft zu St. Petersburg, Verhandlungen,

1905, Band xxii., lief 2.

Kiew— Societe des Naturalistes de Kiew, Memoirs, tome
xviii., 1904, tome xx., 1905.
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Moscow—Societe Imperiale des Naturalistes de M., Nos. 1,

2, 3, 1905.

Switzerland.

Geneva—Societe de Physique et de Histoire Naturelle, Compte
rendu des Seances, xxii., 1905.

Lausanne—Societe Vaudois^ des Sciences Naturelles, Bulle-

tin vol. xli., Nos. 152-155.

Neuchatel— Societe Neuchateloise de Sc. Nat. Bulletin, tomes
xxix., XXX., xxxi.

Ziirich—Annotationes Concilii Bibliograpbici, vol. i., vol. ii.,

p. 1-8; Annual Report for 1905.

South and Central America.

Buenos Ayres—Academia Nacional de Ciencias en Cordoba,
Boletin, tomo xvii. and xviii., entre. 2a.

Monte Video—Museo Nacional, Anales, tomo ii., entrega 1,

serie 2, entrega 2.

Lima—Cuerpo de Ingenieros de Minas de Peru, Boletin del,

Nos 20, 24-36.

Rio de Janeiro—Department of the Interior, Anno, xx., 1905.

Observario do Rio de Janeiro, Boletin Men-
sal, 1904, 1905; do. do. Annuario Publi-

cado, Ann. xxi. and xxii.

Sao Paulo—Sociedade Scientifica de sao Paulo, Revista,

Nos. 2, 3, 4, 1905 : do. do., Relatorio da Direc-

toria, 1903-4.

South Africa.

Albany—Museum, Records, vol. i., part 5.

Cape Town—South African Museum, Annals, vol. v., parts

1-3 ; do. do.. Report, 1905.

South African Philosophical Society, vol. xvi.,

parts 2, 3.

Geodetic Survey, vol. iii.

Johannesburg—Geological Survey Memoir, No. 2.

Natal—Government Museum, First Report, 1904.

Sandwich Islands.

Honolulu—The Bernice Pauahi Bishop Museum, Memoirs,

vol. ii., Nos. 1, 2 ; Occasional Papers and Re-

port, vol. ii., Nos. 3, 4.
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United States of America.

Baltimore—John Hopkins University, Maryland Geol. Sur-

vey, vol. V. ^ Circulars, Nos 1-7, 9, 10; His-

tory and Political Science, series xxi., Nos.

1-12, series xxiii., Nos. 3-12, series xxiv., Nos.

1, 2; Financial History of Baltimore, 1899;
American Chemical Journal, vol. xxxiii., Nos.

3-6; vol. xxxiv., Nos. 1-6; vol. xxxv., Nos.

1-4.

Boston— Society of Natural History, Proceedings, vol. xxxi.,

No. 8, pp. 315-328; No. 10, pp. 531-570; pi. 23-25.

American Academy of Arts and Sciences, Proceed-

ings, vol. xL, Nos. 12-14, 18-24; vol. xli., Nos.

1-34 ; vol xlii., No. 1. The Rumford Fund.
Berkeley—University of California Publications, Register,

Summer Session, and Announcement of Courses.

University of California, Pubs. Zoology, vol. i., No.

9, pp. 287-306, plates 26-28; vol. ii., Nos. 1,

2, 4-8, pp. 1-51, 113-368, plates 1, 4-19, figs.

1-62; vol. iii.. No. 1, pp. 1-12, plates 1, 2; do.

do.. Botany, vol. ii., Nos. 3-11, pp. 91-236.

Cambridge—Museum of Comparative Zoology, Harvard Col-

lege, the Report, 1904-5; Geol. Series, Bulle-

tin, vol. viii., JNos. 1-3; Bulletins, vol. xlvi.,

Nos. 5-14; vol. xlviii., Nos. 1, 2, 3, 4 ; vol. 1.,

Nos. 1, 2. 3.

Chicago—Field Columbian Museum, Report, vol. ii., Nos. 4,

5 ; Zoological Series, vols, v., vi., and vii.. No.
1 ; Botanical Series, vol. ii.. No. 3 ; Geological

Series, vol. ii., Nos. 6 and 7 ; vol. iii., Nos. 1,2;
Anthropological Series, vol. vi., Nos. 2, 3 ; vol.

vii.. No. 2; vol. viii.; vol. ix., Nos;. 1, 2.

Cincinnatti— Society of Natural History, Journal, vol xx.,

Nos. 4.-7.

Granville—Denison University Scientific, Laboratories, Bulle-

tin, vol. xii., art. 9; vol. xiii., art. 2.

Massachusetts—Tufts College Studies, vol. ii., No. 1.

— The Phys. Geosf., Geol., Min., and Palaeonto-

logy of, 1905.

Michigan—Academy of Science, Reports, No. 5.

New York—Public Library, Bulletin, vol. viii.. No. 3, vol. ix.,

Nos. 4-13; vol. x., Nos. 1-8.

Experimental Medicine, the Rockefeller Institute

for Medical Research, Studies, vols. iii. and
iv., Journal, vol. vii., No. 2.
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New York—American Museum of Natural History, Journal,

vol. iv., No. 2, pp. 49-60; Bulletin, vol. xvii.,

Nos. 3, 4, pp. 231-347.
—— American Museum of Nat. Hist., Philippine

Types; Memoirs, vol. ix., parts 1, 2, 3; An-
nual Report of the President, 1904-5.

Academy of Sciences, Annals, vols, xiv., xv.,

part 3, and vol. xvi., part 2.

Internationa] Congress of Americans, 1902.

American Geog. Soc, The Grande Soufriere of

Guadeloupe, Sept., 1904.

The Museum of the Brooklyn Institute of Arts and
Sciences, vol. i., No. 7 ; vols, iii., iv., and v.

Cold Spring Harbour Monographs, Nos. 4, 5.

Carnegie Institution of Washington, Zool. Ex-
perimental do. do., Nos. 1, 2, 3 ; do. do.,

Yearbooks, Nos. 3 and 4.

Biological Chemistry, Journal, vol. i., Nos. 1, 2, 3.

Oberlin—College Library, Wilson Bulletin, Nos. 50, 52-55,

Index.

Philadelphia—Zoological Society, Annual Report, No. 34.

Academy of Natural Sciences, Proceedings,

vol. liv., part 2, vol Ivii., Nos. 2, 3.

American Philosophical Society, Proceedings,

vol. xliii.. No. 179: vol. xliv., Nos. 180,

181 ; Transactions, vol. xxi, part 2.

St. Louis—The Academy of Science, vol. xiv.. No. 7 : vol. xv.,

Nos. 2-5 ; Classified List, vols, i.-xiv.

Sacramento—University of California, Pubs, of College of

Agriculture, Bulletins Nos. 149-176 : Circu-

lars Nos. 5-13 ; Historical and General,

part 1.

San Francisco—California Academy of Science, Geology, Re-

port of the State Earthquake Investigation

Commission ; Zoology, Proceedings, vol i..

No. 6.

University of California, The Morphology of

the Hupa Language, vol. iii.

Washington—Smithsonian Institution, U.S. Nat. Museum,
Bulletins, No. 53. part 1, Nos. 54 and 55.

Proceedings, vols, xxviii. and xxix. Con-
tributions, vol. X., parts 1, 2; Annual Re-

port, 1904.

Annual Report of Board of Regent-s. 1904.

Annual Report of Bureau of American Ethno-
lo?v. Bulletins Nos. 28, 29.
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Washington—United States Geological Survey, Monographs,,
vol. xlvii., xlviii., parts 1, 2; Profes-

fessional Papers, Series B, Geology (Des-

criptive), Nos. 44, 34.

Department of the Interior, Annual Report,
No. 26 ; Mineral Resources, 1904, do. do..

Bulletin, Nos. 243-7, 251, 254, 256, 257,

262, 263, 265-6, 268-274, 276.

Water Supply and Irrigation, Nos. 119-154,.

157-165, 169-171.

United States, Department of Agriculture,

Yearbook, 1905.

Academy of Sciences, Proceedings vol. vii., pp.
1-188, 251-402; vol. viii., pp. 1-166.

National Academy of Science, Memoirs, vol.

ix., Philippine Islands, Manila Department
of Interior Ethnol. Purvey, Pubs, vols, i^

and ii., part 1 ; do. do., Bureau of Govern-
ment Laboratories, No. xxii., 1905.

Urbana—Illinois State Laboratory of Nat. Hist., Bulletin,,

vol. vii., art. 5.
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LIST OF FELLOWS, MEMBERS,
ETC.,

OCTOBER, 1906.

Those marked (l) are Lite Fellows. Those marked with an
asterisk have contributed papers published in the Society's
Transactions.

Any change in the addiess should be notified to the Secretary.

gfe^eul Honorary Fellows.

1893. *CossMAN, M., Rue de Maubeuge, 95, Paris.
1897. *David, T. W. Edgewokth, B.A., F.R.S., F.G.S., Prof.

Geol., Sydney University.
1888. ^Deixnant, John/F.G.S., F.C.S., Inspector of Schools, Cam-

berwell, Victoria.
1876. Ellery, R. L. J., F.R.S., F.R.A.S., Gov. Astron., the

Observatory, Melbourne, Victoria.
1890. *Etheridge, Robert, Director of the Australian Museum of

New South Wales, Sydney.
1905. Gill, Thomas, I.S.O., Under-Treasurer, Adelaide.
1905. *Hedley, Chas. H., Naturalist, Australian Museum, Syd-

ney.
1892. *Maiden, J. H., F.L.S., F.C.S., Director Botanic Gardens,

Svdnev, New South Wales.
1898. *Meyrick, E. T., B.A., F.R.S., F.Z.S., Thornhanger, Marl-

borough, AVilts, England.
1876. Russel. H. C, B.A., F.R.S., F.R.A.S., Gov. Astron.,

Sydney, New South Wales.
1894. *WiLSON, J. T., M.D., Prof, of Anatomy, Sydney University.

Corresponding Members.
1881. Bailey, F. M., F.L.S., Colonial Botanist, Brisbane,

Queensland.
1880. *FoELSCHE, Paul, Inspector of Police, Palmerston, N.T.
1893. Stretton, W. G., Palmerston, N.T.
1905. Thomson, G. M., F.L.S., F.C.S., Dunedin, New Zealand.

Fellows.
1895. *AsHB\-, Edwin, Royal Exchange, Adelaide.
1902. *Baker, W. H., Glen Osmond Road, Parkside.
1901. *Basedow, Herbert, Kent Town.
1887. *Blackburn, Rev. Thomas, B.A., Woodville,
1886. *Bragg. W. H., M.A., Prof, of Mathematics, University of

Adelaide, S.A.
1905. Brookman, George, North Gilberton.
1883. *Brown, H. Y. L., F.G.S., Gov. Geologist, Adelaide.
1899. Browne, T. L., Marlborough Chambers, Adelaide.
1893. Brummitt, Robert, M.R.C.S., Gilberton.
1904. Brunkskill, George, Semaphore, S.A.
1906. Bundey. Miss Ellen Milne, 148, Molesworth Street, North

Adelaide.
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1904. Christie, William, Adelaide.
1879. *Cleland, W. L., M.B., Cli.M., J. P., Colonial Surgeon,

Resident Medical Offider i'arkside Lunatic Asylum, Lfjo-

turer in Materia Medica, University of Adelaide.
1895. Cleland, John B., M.D., Perth, Western Australia.
1876. (l) Cooke, Ebenezer, Commissioner ut Audit, Adelaide.
1887 * Dixon, Samuel, Bath Street, NeAv Glenelg.
1902. Edquist, a. G., Hindmarsh.
1886. Fleming, David, Barnard Street, North Adelaide.
1904. Gartrell, Jas., Burnsidie.
1904. Gordon, David, Gawler Place, Adelaide.
1880. *GoYDER, George, A.M., F.C.S., Analyst and Assayer, Ade-

laide.

1896. Greenway, Thos. J., Adelaide.
1904. Griffith, H., Hurtle Square, Adelaide.
1896. Hawker, E. W., F.C.S., Adelaide.
1899. *HiGGiN, A. J., F.I.C., Assistant Lecturer on Chemistry,

School of Mines, Adelaide.
1891. *Holtze, Maurice, F.L.S., Director Botanic Gardens, Ade-

laide.

1883. *HowcHiN, Walter, F.G.S., Lecturer on Geolo'gy and
Palaeontology, University. Adelaide.

1902. Iliffe, Jas. Drinkwater, B.Sc, Prince Alfred CoIletjOj

Kent Town.
1893. James, Thomas, M.R.C.S., Moonta.
1902. Jeffreys, Geo., Gilbert Place, Adelaide.
1900. *JoHNCOCK, Chas. F., Morphett Vale.
1897. *Lea, a. M., Gov. Entomologist, Hohart, Tasmania.
1884. Lendon, a. a., M.D. (Lond.), M.R.C.S., Lecturer on For-

ensic Medicine and ou Chemical Medicine. Univer.^ity

and Hon. Physician, Children's Hospital, North Ter-
race, Adelaide.

1856. *Lloyd, J. S., Alma Chambers, Adelaide.
1888. *LowER, Oswald B., Broken Hill, Nlew South Wales.
1905. Mawson, Douglas, B.Sc. B.E.. Lecturer on Mineralogy

and Petrology, University, Adelaide.
1874. Mayo, Geo., G., C.E., Hon. Secretary, 116, Frauklin St.,

Adelaide.
1897. *Morgan, a. M., M.B., Ch.B., Angas Street, Adelaide.
1884. MuNTON. H. S., North Terrace, Adelaide.
1859. (l) Murray, David. Adelaidie.

1883. Phillipps, W'. H., Adelaide.
1886. Poole, W. B., Savings Bank, Adelaide,
1904. Reissmann, Charles, M.A., M.D. (Cantab.). B.Sc.

(Lond.), etc.. Adelaide.
1885. *Rennie, Edward H., M.A., D Sc. (Loud.), F.C.S., Prof^-

sor of Chemistry, University of Adelaide.
1905. *Rogers, R. S., M.A., M.D., Flinders Street, Adelaide.

1869. *RuTT, Walter, Chief Assistant Engineer, Adelaide.
1891. Selway, W. H., Treasury, Adelaidte.

1893. Simson, Augustus, Launcaston. Tasmania.
1857. *Smeaton, Thomas D., Mount Lofty.

1900. Smeaton, Stirling, B.A., C.E., Engineer-in-Chief's Offic**.

Adelaide.
1871. Smith, Robert Bark, Adelaide.

1881. ^Stirling, Edward C, C.M.G., M.A., M.D., F.R.S.,
F.R.C.S., Professor of Physiology, University of Ade-
laide, Director of S.A. Museum.

1906. Snow, F. H., Mutual Chambers, Adelaide.
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1904. Taylor, William, St. Andrews, North Adelaide.
1906. Taylor, Harry, Robe Terrace, Medindie.
1886. *Tepper, J. G. O., F.L.S., Entomolojrist, S.A. Mnseum.

[Corresponding Member, 1878.]
1897. *Torr, W. G., LL.D., M.A.. B.C.L., Biigliton, S.A,
1894. *Turner, a. Jefferis, M.D., Wickham Terrace, Biifebane,

Queensland,
1902. Vandenbergh, W. J.. F.R.S.L., F.R.S.E., F.R.M.S., J. P.,

Barrister and Solicitor, Pirie Street, Adelaide.
1889. Vardon, Joseph. J, P., Gresham Street, Adelaide.
1878. *Verco. Joseph C, M.D.. F.R.C.S.. Lecturer on the Prin-

ciples and Practice of Medicine and Therapeutics, Uni-
versity of Adelaide.

1883. Wainwright, E. H., B.Sc. (Lond.), Wellington Road,
Maylands.

1878. Ware, W. L., J.P., Adelaide.
1859. AVay, Right Hon. Sir Samuel James, Bart.. P.C.. D.C.L.,

Chief Justice and Lieutenant-Governoi' of South Aus-
tralia, Adelaide.

1904. Whitbread, Howard, Currie Street, Adelaide.
1902. *Woolnough. Walter George, D.Sc, F.G.S., University,

Svdnev, New South Wales.
1886. ^ZiETZ, A. H. C, F.L.S., C.M.Z.S., Assistant Director,

South Australian Museum, Adelaide.

Associates.

1901. Collison, Miss Edith, B.Sc, Flinders Street, Adelaide.
1904. Robinson, Mrs. H. R., "Las Conchas," Largs, Soutli Aus-

tralia.
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APPENDICES.

FIELD NATURALISTS' SECTION
OF THE

^logal §0rieti) 0f Soiittj ^xistralia (Incorporahb).

TWENTY-THIRD ANNUAL REPORT OF THE
COMMITTEE

For the Year Ending September 30, 1906.

When reviewing the work of the Section auring the past

twelve months, there is no doubt that a good class of work
is being done by the members in the various branches of

scientific interest. It may seem dithcult to estimate th-e cha-

racter of the work, and report that there is an improvement,
but this judgment is based upon the keener interest shown by
members at the evening meetings, and their general desire tor

information on field days.

The evening meetings were as follows :
^

1905.

October 17. Chairman's Annual Address, "The Dead Months
of our Orchid Year,'' Dr. R. S. Rogers, M.A.

November 13. Meeting in Mr. Berrett's Woolshed during

the three days' excursion at Barossa.

November 21. Notes on the Barossa excursion, by Mr. Doug-
las Mawson and Mr. J. W. Mellor.

1906.

May 15. Paper, 'Trapdoor Spiders," Dr. J. C. Veroo.

June 19. Papers, Mr. T. D. Smeaton on 'Tnsect Life," and
by Mr. E. J. Bradley, on 'The New Hydroid" discovered

by Mr. R. Barringer.

July 17. Paper on 'Eucalyptus," by Mr. J. M. Black.

August 21. Discussion on the proposed Kangaroo Island

Reserve.

At these meetings there was an average attendance, and

interest in the proceedings was well maintained.

The following excursions have been held :
—

1905.

Oct. 7. Coromandel Valley.

Oct. 21. Upper Sturt to Belair and Blackwood.

Nov. 11, 12, 13. Barossa, three days' excursion.

Nov. 25. Uraidla.

Dec. 9. Annual picnic, Bridgewater.
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1906.

Jan. 27. Outer Harbour, and dredging in the Port River.

Feb. 10. Outer Harbour and dredging in the Port River.

May 19. Railway Viaducts.

June 1^. Pine Forest, Plympton.
June 16. Black Hill, Athelstone.

July 14. Slape's Gully.

July 28. Fifth Creek, Black Hill.

August 18. Fourth Creek, Morialta.

Sept. 1, 2, 3. Port Willunga, three-days' excursion.

The attendance at the excursions has been above the

average of previous years, although the weather has on
several occasions been uninviting. The work at the excur-

sions ha-s been recorded in the press reports. Field Work
is where the constitution of the Society demands that we
should be strongest, and there is no doubt that in the field a

good deal of private collecting and observation goes on that

dees not appear in the reports. The Society is under obliga-

tion to friends who afforded hospitality and permission to

visit their properties. The exhibits gathered during the ex-

cursions and collected by members have been of the usual

interesting and instructive character.

Eleven new members were elected, bringing the mem-
bership up to 104.

The balance-sheet presented shows a balance of 3s. 3d. to

credit in the General Fund, and of £4 14s. 7d. in the Excur>
sion Fund. The unusual balance in this account accrued

through the popularity of two dredging trips.

R. S. Rogers. Chairman.
E. H. Lock, Hon. Sec.

EIGHTEENTH ANNUAL REPORT OF THE NATIVE
FAUNA AND FLORA PROTECTION CO:\rMITTEE
OF THE FIELD NATURALISTS' SECTION OF THE
ROYAL SOCIETY OF SOUTH AUSTRALIA, FOR
THE YEAR ENDING SEPTEMBER, 1906.

The Committee's last report referred to their letter to

the Commissioner of Crown Lands regarding the destruction

of penguins and mutton birds and other petrels. In October

last the following communication was received in reply :

—''The

Hon. Commissioner directs me to inform you that he has.

as suggested by you, asked the keepers of lighthouses to

endeavour to have the provisions of the Birds Protection

Act, 1900, enforced in their respective localities, to prevent

the destruction of penguins, mutton birds, and other petrels."
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The chief work of the Committee in the past year has

been in connection with the estabhshment of a large National

Reserve for the native fauna and flora on the western portion

of Kangaroo Island. In April they met and appointed a
sub-committee to obtain information and take the necessary

sbeps for bringing the matter before the authorities. In July

a plan of action was decided upon, and on the 25th of that

month, at a well-attended meeting in the Mayor's Parlour,

the following resolutions were carried :
—

On the motion of Dr. Verco, seconded by Professor Stir-

ling, C.M.G. : "That this meeting is of opinion that the large

area at the western end of Kangaroo Island should be set

apart as a national reserve for the native fauna and flora."

Proposed by Dr. R. S. Rogers, seconded by Mr. Samuel
Dixon: "That provision should be made for a health resort

being established on the area."

Proposed by Professor Rennie, seconded by Mr. W. H.
Selway : "Tiiat a deputation wait upon the Government as

early as possible to present these resolutions."

On 7th August, in response to about one hundred and
fifty circulars and post cards, sent out on behalf of the Com-
mittee, a large deputation waited upon the Premier (tlie

Hon. Thomas Price), and brought the matter before him,
with the reesult that he promised that the Lighthouse Reserve,

containing 60 square miies, should be reserved for the pur-

posei, and that, if it could be done without dipping boo

deeply into the coffers of the Treasury, the increased area

asked for should be given. (The area of the whole block asked

for was about 300 square miles.)

Under instructions from the Committee, their Secre-

tary, on 15th August, wrote to the Premier sending him a

plan of Kangaroo Island, on which was shown the bound-
ary of the proposed reserve, marked by a red line along the

eastern boundaries of the leaseholds Nos. 725, 1004, and
1121, expressing the hope that all the area might be dedicated

as a reserve as early as possible, and suggesting that eight

gentlemen should be appointed trustees, four on the nomina-
tion of the University, each of whom should have special

knowledge of one of the following branches of Natural His-

tory, namely, animals, birds, fishes, and plants, and four

similarly qualified, on the nomination of the Royal Society.

The Committee hope they may receive a reply before long.

Saml. DrxoN, Chairman of Committee.
M. Symonds Clark, Hon. Sec. to Committee.

Adelaide, September 18, 1906.
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MALACOLOGICAL SECTION
OF THE

flogal ^ocut}} of ^outlj l^ustralia (Jnrorporat^ii).

ANNUAL REPORT FOR 1905-6.

During the year 1905-6 the Section continued the revision of

the census of the marine mollusca of South Australia, and the

families Naticidm, Amnicolidce, UissoidcB, Turrit ellidce, Scala-

ridct, VermetidWf and CerithiidcB were passed in review. It

was then considered advisable, on account of the large amount
of new and undescribed material dredged during a recent

vacation trip by tlie Chairman (Dr. Verco), to reconsider the

list of gastropoda already reviewed. The result was that seve-

ral known species new to South Australia were added to the

list, and new species were described. Following Zittel's order

the new revision now covers the families Fatellidce, Acmctidce,

HaliotidcE, Scissurellidce, Gocciilinidce, and Fissurellidcr. The
following list, which forms the first of a series, gives the South
Australian species, with the original reference, and some of

the synonyms :
—

Family PATELLID^.
1. Helcioniscus tramosekicus, Martyn. Universal

Conchology, vol. i., pi. xvi. P. diemcnensis, Philippi ; F.

va ri cgata
, Reeve.

2. Helcioniscus illibratus, Verco.' Trans. Roy. Soc. S.

Aust., 1906, vol. XXX., p. 205, pi. x., f. 6 to 14.

3. Patella ustulata, Reeve. Conch. Icon., Reeve, 1855,

vol. viii., pi. xxxi., f. 88, a, b. P. tasfuanira, Ten.-AVoods.

4. Patella aculeata, Reeve. Conch. Icon., Reeve, 1855,

vol. viii., pi. xxxii., f. 90. P. squamifera. Reeve.

5. Patella hepatica, Pritchard & Gatliff. Proc. Roy.

Soc. Vict., 1902 (1903), vol. xv. (n.s.), part 2, p. 194. P.

striata, Pilsbry (non Quoy & G.).

6. Patella Chapmani, Ten.-Woods. Proc. Roy. Soc.

Tasm., 1875 (1876), p. 157. Acmmi nlha. Ten.-Woods.
7. Nacella parva, Angas. Proc. Zool. Soc. Lond., 1878,

p. 862, pi. liv., f. 12.

8. Nacella compressa, Verco. Trans. Roy. Soc. S.

Aust, 1906, vol. XXX., p. 208, pi. viii., f. 11-12.
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9. Nacella crebrestriata, Verco. Trans. Roy. Soc. S.

Aust., 1904, vol. xxviii., p. 144, pi. xxvi.. f. 20, 21.

10. Nacella Stovv.e, Verco. Trans. Roy. Soc. S. Aust.,

1906, vol. XXX., p. 209, pi. x., f. 4, 5.

Family ACM.'EID^.

11. AcM.EA octokadiata, Hutton. Cat. Marine Moll, of

New Zealand, 1873, p. 44. .1. jyerpU.ia, Pilsbry.

12. Acm.ea alticostata, Angas. Pioc. Zool. Soc. Lond.,

1865, p. 56, pi. ii, f. 11.

13. AcM.EA marmorata. Ten. -Woods. Proc. Roy. Soc.

Tasm., 1875 (1876), p. 156. A. latixtiKjatd, Angas.

14. AcM.EA calamus, Crosse & Fischer. Jour, de Conch.,

1864, p. 348, and 1865, p. 42, pi. iii., f. 7, 8.

15. AcM.EA flammea, Quoy & Gainiard. Voy. Astrolabe,

Zool., vol. iii., p. 354, pi. Ixxi., f. 15, 16. .4. rnicis, Ten.-

Woods ; jarksioniensis, Rve. : Gealei, Angas.

16. AcM.EA coNOiDEA, Quoy & Gaimard. Voy. Astrolabe,

Zool., vol. iii., p. 355, t. 71, f. 5, 7.

17. AcM.EA subundulata, Angas. Proc. Zool. Soc. Lond.,

1865, p. 155.

IS. Acm^a punctata, Quoy & Gaimard, Voy. Astrolabe.

Zool., vol. iii., p. 365. pl. Ixxi., f. 40, 42.

19. AcM^A SEPTiFORMis, Quoy & Gaimard. Voy. Astro-

labe, Zool., vol. iii., p. 362, pl. fxxi., f. 43, 44, 1834. A.

^vahrilirfifa, Angas: pefferdi, Ten.-AVoods.

20. AcM.EA CANTHARUS, Rccve. Conch. Icon.. Reeve, vol.

7iii., pl. xl., f. 131, 1855.

Family HALIOTID^.

21. Haliotis ALBICANS, Quoy k Gaimard. Voy. Astro-

labe Zool., vol. iii., p. 311, t. 68, f. 1, 2.

22. Haliotis cyclobates, Peron. Voy. Terr. Aust.,

vol. ii., 1816, p. 80. //. (^vcavata, Lamarck.
23. Haliotis roei. Gray. King's Voy., vol. ii., appendix,

p. 493.

24. Haliotis n.eVosa, Martyn. Univ. Conch., t. 11,

f. 63.

25. Haliotis granti, Pritchard k Gatliff. Proc. Roy.

Soc. Vict., vol. xiv., n.s., part 2, p. 183, pl. x. (?) //. rotiico-

pord, Peron.

26. Haliotis emm.e, Reeve. Gray, MSS. Brit. Mus.

Cat. Conch., Icon., Reeve, vol. iii., pl. x., f. 29.

27. Haliotis rubicundus, Montfort. Conch. Syst.. p.

114, 115. //. fricosfaJis, Lamarck.
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Family FISSURELLID^.
28. FissuKELLA OMICKON, Crosse & Fischer. Jour, de

Conch., 1864, p. 348; 1865, p. 41, pi. iii., f. 4, 6.

29. Megatebennus concatenata, Crosse (k Fischer

Jour, de Conch., 1864, p. 348, pi. iii., f. 4, 6; 1865, p. 41

pi. iii., f. 1, 3.

30. Megatebennus trapezina, Sowerby. Proc. Zool

Soc. Lond., 1834, p. 126. F. scutella, Soweruy; javanitfi-^i--<

Lamarck; tasnia/ut/ms, Bonnet.
31. LucAPiNELLA NiGRiTA, Sowerby. Proc. Zool. Soc

Lond., 1834, p. 127. F. cruets, Beddome.
32. LucAPiNELLA OBLONGA, Menke. Moll. Nov. Hall, p

33. Fritchardi, Jbiedley.

33. Macrochisma producta, A. Adams, Proc. Zool. Soc

Lond., 1850, p. 202.

34. Macrochisma Tasmania, Sowerby. Conch. lUus

1841, p. 5, No. 45, pi. Ixxiii., f. 39. FissureUa macro-
chis7na, Chemnitz; tasnianica, Ten.-Woods; Weldii, Ten.-

Woods.
35. Glyphis jukesii. Reeve. Conch. Icon., Reeve, 1849,

f. 45. G. fimhiiata, Reeve.
36. ZiDORA TASMANiCA, Beddome. Proc. Roy. Soc. Ta&m.,

1883, p. 169. Z. legrandi, Tate.

37. Emarginula Candida, A. Adams. Proc. Zool. Soc.

Lond., 1851, p. 85, No. 30.

38. Emarginula dilecta, A. Adams. Proc. Zool. Soc.

Lond., 1851, p. 85, No. 28.

39. Emarginula superba, Hedley. Records, Aust. Mus.,
vol. vi., part 3, p. 16, pi. xxxvii., f. 7-8.

40. Emarginula, sp. nov.

41. Aff. RiMULA, gen. nov.

42. SuBEMARGiNULA EMARGiNATA, Blaiuville. Malac,
1825. p. 501, pi. xlviii., bis, f. 3. E. Aifsfra/is. Quoy & Gaim-
ard.

43. SuBEMARG INULA RUGOSA, Quoy & Gaimard. Voy.
Astrolabe, Zool., vol. iii., p. 331, pi. Ixviii., f. 17-18. E.
conoidea. Reeve; Candida , Kdsinis \ tas7nanicr,' Sowerby.

4:4:. ScuTus ANATiNus, Douovan. Rees, Encycl., vol, v.,

Nat. Hist. Plates, Conchology, pi. xvi. F. t/onr/afi/s^ Blain-

ville ; australis, Lamarck; convenrvs, Quoy & Gaimard; un-

ffuis, A. Adams.
45. TuGALiA PARMOPHOiDEA, Quoy & Gaimard. Voy. As-

trolabe, Zool., vol. iii., p. 325, pi. Ixviii., f. 15. 16. T.infer-

m.edr/fs^ Re>eve ; cJcr/Hfis, Gray ; nssen, Adams ; cineren, Adams
and Sowerbv (nov Gould) ; fn^rnanica. Ten. -Woods ; aif.<!frali<.

Ten.-Woods!
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Family SCUTELLINID^.
46. ScuTELLiNA CALVA, Verco. Trans. Roy. Soc, S.

Austr.: 1906, vol. xxx., p. 217, pi. viii., f. 9, 10.
"

47. ScuTELT.iNA ALBOKADiATA, Verco. Trails. Roy. Soc.

S. Austr., 1906, vol. xxx., p. 217, pi. viii., figs. 1,2.

Family SCISSURELLID^.
48. ScissuRELLA AUSTRALis, Hcdley. Mem. of Aust.

Mus.. vol. iv., part 6, 1903, p. 329, f. 63.

49. ScHiSMOPE BEDDOMET. Petterd. Quarterly Journ.

Conch., 1884, vol. iv, p. 139.

50. ScHTSMOPE ATKiNSONi, Ten.-Woods. Proc. Roy. Soc.

Ta^m., 1876 (1877). p. 149. .S'. carinata, Watson.
51. ScHiSMOPE PULCHRA, Petterd. Quarterly Jour.

Conch., vol. iv., 1884, p. 139.

Family COCCULINID^.
52. CoccunxA TASMANiCA, Tate & May, Trans. Roy.

Soc. S. Aust., vol. xxiv., 1900, p. 102. Jacella tasmanica,

Tate & May; T. parra, var. tasmanica, Pilsbry; (7. meridio-

nals, Hedley.

The Section has elected Dr. J. C. Verco as Chairman, and
Mr. R. J. M. Clucas as Secretary for the coming year.

The balance-sheet is given herewith :
—

Receipts and Expenditure for 1905-6.

Dr. Receipts.

To Balance brought forward
.. Subscriptions, 1905-6
,. Debit Balance

Cr. Expenditure.

By Gratuity to Caretaker, 1905-6
,. Postages
.. Subscriptions, paid to Treasurer of the Royal

Society

—

For 1904-5
For 1905-6

£4 6 6

RoBi. .1. ^r. Clucas. Hon. Secretary and Treasurer.

£



MICROSCOPICAL SECTION
OF THE

l&oml SocutD 0f Soutlj liustralta (|nrorporatBb)

ANNUAL REPORT, 1905-6.

Chairman—Mr, W. Fuller.
Committee—Messrs. D. Fleming, D. Mawson, B.E.,

B.Sc, D. Gordon.
Hon. Secretary.—Mr. E. J. Bradley, Dover Street,

Malvern.
Minute Secretary—Mr. H. A. Whitehill.
Auditors—Messrs. T. Godlee, S. Smeaton, B.A.
The present month, September, 1906, marks the comple-

tion of the third session of the Section since its resuscita-

tion in 1903. The interest and attendance of the mem-
bers during the year have been well maintained, the average

attendance at all engagements held in the Royal Society's

rooms being seventeen, with a total membership at present

of 50. Only one resignation was received during the year,

whilst seven new members have been elected. Marked pro-

gress has been made in several directions, mainly through
several members having devoted their energies to special

lines of investigation, whilst the initiation by the Section of

a movement for securing an epidiscope, for the use of the

various societies affiliated with the Royal Society, the Society

of Arts, the Royal Geographical and other Societies, is parti-

cularly noteworthy. The value of this instrument as an edu-

cational medium and means by which a more general inter-

est may be aroused in the work of the various scientific and
art societies can scarcely be over-estimated.

The class for the Study of Microscopic Technique, held

at the Adelaide University, continues to do good work in

affording opportunity of acquiring up-to-date knowledge in

anatomy, biology, and the art of manipulation of objects of

microscopical interest.
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Meetings and excursions have been held as follows: —
September 26, 1905— Annual general meeting.

October 21—Excursions to creeks near North Arm.
October 24 —Paper by Mr. D. Mawson, B.E., B.Sc, on

''The Application of Polarized Light in Microscopy," and

exhibition of stereographs by Mr. W. P. DoUman.
November 28—Lecture by Dr. Angas Johnson on "Some

Parasites of Man," illustrated by a large collection of slides.

January 27, 1906—Dredging Excursion to Port River

and Outer Harbour, in conjunction with Field Naturalists'

and Boys' Field Club.

March 10 Dredging Excursion to North Arm and Outer

PIarbour.

March 27—Examination of material obtained as result of

excursion to Grange, and discussion of new Hydroid discovered

on weed from Patawalonga Creek.

April 24—Mr. E. J. Bradley reported on the successful

nature of his studies of the new Plydroid from the Patawa-
longa Creek.

May 22—Exhibition of various types of modern micro-

scopes, and explanation by Mr. D. Mawson on the use of the

petrological microscope, and the optical nature of the acces-

sories.

June 26—Mr. W. P. Poole gave a display of micro-

photographic lantern slides prepared by himself, and ex-

plained the chief points of interest of each object shown upon
the screen.

July 24—Lecture and display of preparations of series

illustrating life history of the star-fish, Penfago'n'aster, by

Mr. E. J.^Bradley.

August 28—Mr. W. Fuller showed specimens of skio-

graphic work stereoscopically : Mr. W. P. DoUman exhibited

photographic enlargements, etc., and Mr. Bradley gave a

chat on Chirodofa, with exhibits.

Edgar J. Bradley, Hon. Secretary.

September 25, 1906.
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MICROSCOPICAL SECTION OF THE ROYAL SOCIETY

OF SOUTH AUSTRALIA.

Balance Sheet, Session 1905-6.

Receipts.

Subscriptions, 1905-6
Refund from Field Xatnralists' Dredging Excur

sion, Postal Expenses, and Stationery
Balance in hand at beginning of Session
Grant from Royal Society ...

£
9
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GENERAL INDEX,

[Generic and specific names printed in italics are described as new.]

Acaiitholipes. cotiifjc/iroa, 121.

Aclhdela, 130.

Acleos jxirosus. 73.

Actnsea altieostata, 209: calamus,
211: cautharus, 215; conoidea,
214 ; flammea, 212 : niarmorata,
210: octoradiata, 209; punctata,
214; septiformis, 215; subuudu-
lata, 214.

Acythopeus aterrimus, 101.

Adeixis, 130.

^olocosma, 37; A. cycloxantha, 38.

Aldgate (Camb.), Grits and Con-
glomerates. 249.

Alg£e from Beachport, 328, 329.

Alpha Particles of Uranium and
Thorium, 16.

Amphiclasta, 132; .4. b/gcea, 132.

Annual Meeting, 3i3.

Annual Report, 343.

Anstey's Hill, Quartzite of, 242.

Anthela uniformis, 127.

Anthropological Notes on the North-
western Coastal Tribes, N.T., 334.

Archaean Rocks of Mount Lofty
Ranges, 257.

Ashbv, E., Exhibits of Bird-skins.
328,' 330,, 332.

Atacamite from Bimbowrie, 68.

Automolus. 276; tabulation of

species, 279; A. alpicola, 282;

aureus, 281 ; bicolor, 281 ; bur-

meisteri, 282 ; depressus, 282

;

funereus, 283 ; hispidus, 281

;

humilis, 283; irrasus, 285; viajor,

286 ; opaciilus, 285 ; ordinatus,

282: pictus, 284; pygmseus, 282;
semitifer, 283 ; unicolor, 283.

Baker, W. H., South Australian
Decapod Crustacea, 104.

Balance-sheet, 345.

Baridiides, Table of, 83

Baris. 83: alhigutta, 93: albopictu,

91; angophorce. 86; uusfnilice, 88:

australis, 86; basirostris, 94;
devia, 94; ehenina. 95; elliptica.

90; glabra, 91; leucospila, 85;

microscopica, 89; niveonotata, 93;
oblonga, 89 ; orchivora., 101

;

porosa, 95; sublaminata, 90;

subopaca, 87; sororia, 87; fc/iui-

striata, 92; ragans, 88; table of

species, 84.

Barossa, Cambrian Grits and Con-
glomerates at, 254.

Basal Beds of Canibricjn ;it Aid-
gate. 249: Barossa. 254; Forest
Range. 256; Inmaii Valley. 252,
River Torrens, 256 ; South Para,
Tanunda, and Yorke Peninsula,
257.

Basedow, 11., Anthropological
Notes on the North-western
Coastal Tribes, N.T.. 334.

Basilissa radialis, var. bilix, 218.
Bathvactis symmetrica, 161.

Beachport, Algse from, 328. 329.
Beaumont, "Blue-meTal" Lime-
stone at, 237.

Bida, 48: B. crambella, 48; radio-
sella, 48.

Bimbowrie. Atacamite from, 68.

Birds, Exhibits of Skins of. 328, 330,
331, 332.

Birthama delocrossu. 139; haplopii,
139.

Blackburn. Rev. T., Further Notes
on Australian Coleoptera, 263.

Black Hill. Quartzite of, 242.

"Blue-metar' Limestone, at An-
stev"s Hill, 239; Beaumont. 257;
Glen Osmond Road, 237; Magill,
238; Mitcham, 237; Stonvfell,
238; Tea Tree Gullv, 239: Water-
fall Gully, 240.

Borkhausenia asparta, 36 ; cap-
nodyta, 35.

Brachavthron mchinostrotum . 124.

Bradley. E. J., A New Hydroid, 329.
Bragg, Pi-of. W. H., lonisation of

Various Gases bv the '/ Particles
of Radium, 1, 166; The a Particles
of Uranium and Thorium, 16.

Brithys crini, 119.
Caladenia, A New, 225.

Cambrian, Basal Bods of. 249: gla-
cial till. 228. 330; limestones, 237,
241. 245: phvlHtos. 246; quartz-
ites, 234. 241; slates, 235.

Canthylidia melibaphes, 119.

Carnotite. Occurrence of, at Olary,
188, 193, 332.

Caryophyllia phinilamellata, 157.
Catada acrospila, 123.

Caulobius, 288 : table of species,
288; C. advena. 289; compactus,
289; iin?/iif/s, 289; rotundus. 290;
rufescens, 289.

Cemiostoma, 61.

Ceratotrochus recidivus, 159.
Cerycostola pyrobola, 50.
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Chereuta, 33; C. anthrac sfis. 34;

chalcistis, 34; tinthalea, 33.

Cingulina diaphana, 143 ; spina, 143.

Cirphis leucosta, 119; subsignata,

119; yu, 119.

Coleoptera, Australian, 263.

Comophorus, 286.

Cooke. Dr. W. T. [see Rennie, Dr.

E. H.]
Copromorphidee, 50 ; Copromorpha,
52; C. prasinochroa, 52.

Crioa lophosoma, 121.

Crossea cancellata, 149 ; concinna,

149; labiata, 149.

Crustacea, South Australian De-
capod, 104.

Cryptophasa argyrias, 141; pel-

lopis, 141 ;
porphyrias, 140

;

xylomima, 140.

Curculionidse, Australian, 71.

Cyttalia apicalis, 80; erichsoni, 82;
longii'ostris, 81; maculata, 82;
olcarice, 81 ;

piccosetosa, 81 ; syd-
neyensis, 82 ; tarsalis, 82.

Dasychiroides, 126 ; D. pratti, 126.

Dasygaster eugrapha, 119.

Daridite, 191.

Deilinia glaucochroa, 134; odonto-
crossa, 134.

Deltocyathus rotseformis, 154.

Dendrophyllia atrata, 163.

Dennant, J., Madreporaria of Aus-
tralia and New Zealand, 151.

Dicasteris, 55 ; D. leucastra, 55.

Diceratucha, 130.

Dichromodes hceviatopa, 131 ; trych- I

noptila, 131.
I

Diphucephala, 264 ; synonymy of,
i

265; table of species, 268; D.
carteri. 275; crehra, 275; ptiber-
ula, 272 ; jjulcherrima, 273 ; recti-

pei^nis, 273; sordida, 274.

Diprotodoii, Restoration of Skele-
j

ton, 328. !

Donations to the Library, 346. !

Dunocvathus, 158 ; D. parasiticus,
159.

[
D'urvillaca potatorum, 328.

Eccleta, 120.

Elamena truncata, 112.

Emarginula superba, 216.
Upiciiistis, 64; TJ. euryscia, 65.

Ethmia, 49.

Euchloris amphihola, 128 ; citrolim-
baria, 127; hynoleucus, 127;
megaloptera, 127; pisnchrou,
128; rhodocrossa, 128; xutho-
crania, 127.

Eulechria textilis, 36.

Fjtimenodora, 55; TH. encrypta, 55.
Euplexia adam an tin a, 120.

Euproctis cpaxia. 125: rpidcla, 125.
Eupselia carpocapsella, 40; holo-

xantha, 40 ; hypsichora, 39 ; Icu-
caspis. 38 ; trithrona, 39.

Eurynome gramilosa, 108.

Eutorna, 40; E. diatda, 45; epic-

ncphes. 46; exirygramma, 43; in-

tonsa, 42; leptographa, 41; pabu-
licola, 43; i^elogenes. 45; phaulo-
cosma. 45; spintherias, 44; tri-

casis, 42.

Fxorectis, 65 ; E. autoscia, 65.

Fellows, Members, etc., Lists of,

357.

Felspar. Fetid, 67.

Fetid Felspar and Quartz, 67.

Field Naturalists' Section, 360.

Flabellum australe, 151.

Foraminifera, Permo-Carbonifer-
ous, 327.

Galls on Eucalyptus leucoxylon,
333.

Glacial Erratics on Central Plains
of Australia, 330.

Glacial Till (Cambrian), 228, 330.

Glen Osmond Quartzites. 234;
Slate, 235.

Gonionota pyrobola, 50.

Gymnoharis. 96; G. polifus. 96.

Gymnodactylus milensii, 330.

Haplonycha, 290; classification in

groups, 292 ; table of species,

297; H. accepta, 309: amahilis.
312; amcena, 313; a qinificrjjs,

319 ; antennalis, 304 ; arvicola, 317;
clara, 320 ; clypealis, 311 ; egregia,

316; electa, 318; faceta, 321;
firma, 311 ;

jung/. 322 ; Intehricnln,

306; lovgior. 308; lucifera. 314;
marginata, 307; niauricei, 315:
neglecta, 304; vohi/?N, 313; parn-
doxa, 310; pilosa. 305; punctatis-
sima, 309; rustica, 316; sahuli-

cola, 319; sloanei, 308; spadix,
307; thoracica, 320: frichopyga,
306.

Haplopsis, 287; table of species,

287.

Helcioniscus iUihratii. 205; tramos-
erica, 205.

Heleiporus pictus, 330.

Heliodines. 54; H. princeps, 54.

Heterobathra, 46 ; H. tetracentra,
47.

Heterochyta, 47; H. asterojia, 48;
pyrosema, 48; xmonmrpha, 47.

Homophyllia inrnisfans, 161.

Homospora rhodoscopa, 133.

Howchin, W., Geology of Mount
Lofty Ranges, 227;" glacal till

(Cambrian), in the Willouran
Ranges. 330 ; Lithothamnium
limestone, 327; Pevmo-Carboni-
ferous Foraminifera, 327; rock
crush, 331; wavollite from Pe-
kina and Angaston, 327.

Hydroid, A New, 329.

Hvmeiiosoma rostratum, 114.
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Hypertropha, 51 ; H. chleenota,

52; rhothias, 51; tortriciformis,

52 ; zophodesma, 51.

Idindes homo'phcea, 135; loxosticha,

135.

Imaus, 126 ; I. ochrias, 126.

Inman Valley, Cambrian Con-
glomerate, 252

lonisation of Gases by tho a Par-
ticles of Radium, 1, 166.

Ipsichora, Table of, 97 ; I. desider-

ahilis, 98; duplicata, 99; femor-
ata, 97; macleayi, 98; mcsoster-
7} alls, 97.

Kionotrochus, 154; K. svteri, 155.

Klemziff. Tertiarv Fossils in Well
at, 328.

Lea, A. M., Australian Curculion-
idse, 71.

Lepidoptera. Australian, 118; Note
on Localities in Mr. Oswald
Lower's Paper, 194.

Leptopenus discus, 162.

Leucoptera deltidias, 61; hemizona,
61.

Library, Donations to, 346.

Limestones (Cambrian), "Blue-
metal." 237; dolomitic, 241;
River Torrens, 245.

Limnaecia trissodesma, 53.

Liodes neurogramma, 123.

Lippiates meridionnlis, 221; separa-
tista, 220 ; dredged specimens,
332.

List of Fellows, Members, etc., 357.

Lithothamnium limestone, 327.

Litocheira glabra, 110.

Lozostoma, 55.

Lymantria novaguineensis. 125.

Macracystis pyrifera, 328.

Macrobathra hexndyas. 35.

Madreporaria from Australia and
New Zealand, 151.

Maenas, 118; M. arescopa, 118.

Malacological Section. Annual Re-
port, etc., 364.

Mammalian Vertebrae, Modification
in Morphological Structure, 325.

Mawson, D., Mineralogical Notes.

67; new mineral species, 188;
radio-active minerals, 332.

Meyrick, E., Australian Tineina. 33.

Microscopical Section, Annual Re-
port, etc., 368.

Microthopus, 286.

Mineralogical Notes, 67.

Minerals, New or Rare Species.

188, 193.

Misophrice, 73; M. amplicollis, 77
apionnides, 75; gloriosa, 75; his

pida. 79; inflata, 76; nigripeg, 77:

oblonga, 80; setulosa. 79; squami
ventris. 74; submetallica,

_
79:

variabilis, 79 ; vicina, 78 ; viridi

squama, 80.

Mollusca, South Australian Marine,
143, 205; exhibits of, 332; list of,

364.

Mornopola loxogramma, 138.

T^Iouiit Lofty Ranges, Geologv of,

227.

]\Iniidallio Creek, Specimens of

Rock-crush from, 331.

Mvctides, 99; M. halnninirostris,

101: imhcrhis, 100.

Nacella covi2')ressa, 208; crebri-

striata, 208 ; narva, 208 ; stotcce,

209.

Natalis leai. 322.

Native Fauna and Flora Protec-
tion Committee Report, 361.

Necronite, 67.

Nemoria iosoma. 129; 2)ellucidula,

129.

Nepticula, 56 ; table of species, 57

;

N. anazona, 58; ccenodora, 58;
chalcitis, 60; endocapna, 60;
fttiieralis, 59; gilra, 59; leucar-
gyra, 57; libera, 61; melanotis,

59; phyllanthiva, 60; planetis,

58; primigeva, 58; symmora, 59;
trepida, 61.

Nervicompressa, 138 ; N. dubia, 138.

Notodryas cnllierga, 56.

Notophyllia recta, 163.

Nyctemera crescens, 124.

Nycterephes, 135; .^^. coracopa, 136.

Ocynoma antennata, 71.

n^cophoridse, 34.

Olary. Radio-active Minerals at, 188.

Onceropyga, 137; 0. nnelia. 137.

Onthophaffus bipustulatus, 263; mac-
leayi. 263.

Opogona, 55.

Otiorhynchus cribricollis, 71; scab-

rosus, 71 ; sulcatus, 71.

Paphora. table of species, 324 ; P.
miles, 324; jmlehra, 323.

Paracyathus vittatus, 156.

Paratvmolus latipes var. quadriden-
tata, 107.

Patella aculeata. 207; chapmani,
208; hepatica, 207; ustulata. 206.

Permo-Carboniferous Foraminifera,
327.

Perperus vialevolens, 71.

Pholeutis, 49; P. veolecta. 50.

Phyllites (Cambrian), 245.

Phyllocnistis. table of species, 62;
acmias, 62,- afractias, 64; atranota,

64; diaugella, 63: hapalodes, 63;

psychina, 62 ; triorfha, 63.

Phylomictis eclecta, 142.

Pleurota pyrosema, 48.

Pollanisus, 137.

Poole, W. B., on a new Hvdroid.
329.

Porthesia acatharta, 124.

Pre-Cambrian rocks, 251. 254. 256.

257.
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President's Address, 335.

Psecadia radiosella, 48.

Pseudophryne bibroni, 331.

Pseudoterpna paroptila, 130.

Ptochosaris, 37; P. horrenda, 37.

Pyroderces, 53.

Quartz, Fetid, 67.

Quartzites (Cambrian), Anstey's Hill,

242; Black Hill, 242; Fourth
Creek, 243; Glen Osmond. 234;
Mount Lofty, 243; Stonyfell, 243.

Radcliff, S., Radium at Moonta
Mines, 199.

Radio-active Minerals, 188, 199, 332.
Radium, lonisation of Gases by the
a Particles of, 1, 166 ; at Moonta
Mines, 199.

Raparna trigramma, 122.
Rennie, Dr. E. H. (and Dr. W. T.
Cooke), Analytical Notes on some
new and rare minerals, 193.

Rogers, Dr. R. S., Description of a
New Caladenia, 225.

Sarrothripa baeopis 121.
Scala acanthopleura, 145 ; aculeata,
143; australis, 146; consors, 146;
crassilabrum, 146 ; friabilis, 144

;

granosa, 146; invalida, 148; jukesi-
ana, 144 ; minutula, 149 ; morchi,
147 ; nepeanensis, 219 ; platypleura,
145 ; rubrolineata, 144 ; valida, 147 ;

zelebori, 145.
Scieropepla 7nonoides, 142.

Scorpiopsis, 50 ; S. pyrobola, 50

;

superba, 50.

Scutellina alboradiata, 211 ; calva,
217.

Seguenzia polita, 222.

Seismograph for Adelaide, 329.
Selidosema viridis, 133.

Sericoides, table of genera, 277.
Setomorpha, 65; S. calcularis, 66.

Siphonaria stowce, 223.
Solenobaris, 102; S. decipiens, 102;

edentata, 103.

Sphenotrochus emarciatus, var. per-
exigua, 151.

Spider, Burrows of Trapdoor. 326.
Stagmatophora, 53; S. symbolias, 53.

Stenomidse, 50.

Stenorhynchus ramusculus, 104.

Stonyfell, Quartzite of. 243.

Synemon phceoj^tila, 136.

Syntomactis crebra, 53.

Tepper, J. G. O., Exhibit of Galls on
Eucalyptus leucoxylon, 333.

( ?) Terebra dyscritos, 149.

Thechia pygmsea, 80.

Thorium, The a Particles of, 16.

Thudaca, 49.

Tineina, Australian, 33.

Titinia Iseta, 323.

Torrens River, Cambrian Limestone
of, 245.

Trapdoor Spider. Burrows of, 326.

Trem9,totrochus hedleyi, 152.

Trichia australis, 115.

Trochocyathus petterdi, 153.

Turner, Dr. A. J., Australian Lepi-
doptera, 118; Note on localities at-

tributed to Australian Lepidoptera
by Mr. Oswald Lower, 194.

LTmberatana, Fetid Felspar and
Quartz from, 67.

Uranium, The a Particles of, 16.

Verco, Dr. J. C, South Australian
Marine Mollusca, 143. 205; Bur-
rows of Trapdoor Spider, 326 ; new
alga from Beachport, 329 ; exhibits
of mollusca, 332; Presidential Ad-
dress, 335.

Wave] lite from Angaston and
Pekina, 327.

Willouran Ranges, Cambrian glacial
till in, 330.

Xyleutis eremonoma, 139,

Zietz, A. H. C, Modifications in the
morphological structure of the
mamm.alian vertebrae, 325 ; restora-
tion of skeleton of Diprotodon,
328 ; algfe from Beachport, 328

;

fossiliferous rock (Cainozoic) from
well at Klemzig, 328 ; exhibits of

Gymnodactylus milensii, 330 ; He-
leiporus pictus, 330 ; Pseudophryne
bibroni, 531 ; bird-skins. 331.

Zygsenidse, table of genera, 138.

6380—Hussey & Gillingham, Printers, 26 and 28, Waymouth Street, Adelaide, So. Aus.
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