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AN OUTLINE OF A THEORY OF THE GENESIS oF 

PROTOPLASMIC MOTION AND EXCITATION. 

By T. Braitsrorp Rosertson, B.Sc. 

From the Physiological Laboratory of the University of Adelaide. 

Communicated by E. C. Stirling, M.D, F.R.S. 

[Read April 4, 1905.] 
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INTRODUCTION. 

As far as I have been able to ascertain from the litera- 
ture to which I have access, the theory which is put forward 
in this paper has not hitherto been propounded, at least in its 
entirety. 

A number of authors have acknowledged the importance 
of surface tension in the vital processes of an organism,* but 

* Butschli (Protoplasm and Microscopic Foams: Trans. by . A. Minchin, 1894, page 289) gives an account of various theories as to the influence of surface tension upon the move ments of organisms which had been put forward up to that date. In the same work he develops his own theory, which, however, is quite different in principle from mine. 
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the influence of electrolytes upon the surface tension, taken 
in conjunction with the ion-proteid theory, does not appear 
to have been worked out. Loeb* alludes to his conviction 
that the electrical energy of the ions im an electrolyte is trans- 
formed into surface energy at the surface of an organism sus- 
pended in it; but, as far as I have read his writings, he does 
not explain how this is accomplished, nor does he apply the 
idea. Mann? suggests that the electrical charge on colloid 
particles in solution may be due to the formation of definite 
compounds between the colloid and one or other of the ions 
in the solution, an hypothesis of which I make frequent use 
throughout this paper. Strongi has developed a theory of 
the nervous impulse, which regards it as due to free ions in 
the nerve, but as he does not adopt the ion-proteid theory he 
is forced to make assumptions—such as the semi-permeability 
of proteid to certain ions—which render his theory of very 
limited application. 

I had already written the greater part of this paper when 
the American Journal of Physiology for March, 1904, arrived, 
containing Lillie’s paper § on the toxic and anti-toxic effects 
of certain salts. In this he suggests that certain phenomena 
of movement in unicellular organisms may be due to surface 
tension alterations, due to ions in the medium, and he uses 
the analogy of the capillary electrometer; but, as far as con- 
tractility is concerned he does not appear to have applied the 
idea or to do more than throw it out as a suggestion ; that is, 
so far as my acquaintance with his writings goes. Still more 
recently, Matthews’ paper om the nature of chemical and 
electrical stimulation has appeared. In this he does not pro- 
fess to give an explanation of the physico-chemical mechan- 
isms of protoplasmic movement and excitation. Nevertheless, 
he concludes, as I do, “that the chemical composition of the 
ion is of little importance compared with the importance of 
its electrical condition.” He also considers that electrical 
stimulation “is due simply to the accumulation of negative 

* Jacques Loeb: American Journal of Physiology. 1902, 
li., page 411. 

* Gustav Mann: Physiological Histology: Metheds and 
Theory, 1902, pages 45 and 46. 

+W. M. Strong: A Physical Theory of Nerve. Journal of 
Physiology. 1900, vol. xxv., page 427. 

§ Ralph S. Lillie: The Relation of Ions to Ciliary Move- 
ment. American Journal of Physiology, March, 1904. 

| The Nature of Chemical and Electrical Stimulation: 
1. The physiological action of an ion depends upon its elec- 
trical state and its electrical stability. A. P. Matthews: American 
Journal of Physiology, August. 1904. 

© American Journal of Physiology, vol. xi., No. 5, page 456. 
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or positive ions in different places in the tissue, or, in other 
words, to differences in concentration of the ions.” * . 

These are the only important allusions to theories similar 
to mine which I have been able to find; but, as the hterature 
to which I have access is limited, my apologies are due to any 
authors whose published theories | may have put forward as 
original. 

I do not, by any means, regard the whole of the hypo- 
theses and deductions put forward in this paper as proved. 
Indeed, this paper is rather to be looked upon as providing 
an outline to be in the future corrected and filled in by an 
extended series of experimental investigations. My theory 
of chemotaxis, put forward in section 3, and some of my 
views on the propagation of excitation in muscle, put forward 
in section 6, are, however, upon a somewhat different footing, 
inasmuch as they already receive strong support from the 
experiments described in these sections, on infusoria, on the 
one hand, and on the intestine of a fly, on the other. I may 
state that I am about to bring forward strong experimental] 
evidence in support of my views in section 13 of this paper on 
rhythmicity in muscle, and, at the same time, of those in 
sections 6 and 7, on the influence of the mass of ions upon the 
formation of ion-proteids in excitable tissues. I also hope 
before long to publish further experimental evidence touching 
my views on the transmission of excitation, and also further 
experiments on chemotaxis. 

In concluding these introductory remarks, I desire to 
express my gratitude to Professor E. C. Stirling, F.R.S., for 
his suggestions, for facilities afforded me for experiments, and 
for the interest which he has taken in the preparation of this 
paper, and in the experiments; to Dr. C. J. Martin, F.RS., 
and to Mr. J. A. Craw, for the care with which they read the 
paper and for their criticisms; to Professor W. H. Bragg, for 
a valuable criticism ; and to Mr. W. Fuller for his advice and 
practical assistance in some of the experiments. This paper 
was written nearly a year ago, but, owing to its having been 
put into the hands of others, at a distance, for their considera- 
tion, its publication has been delayed. 

1.—Contact DIFFERENCE OF POTENTIAL BETWEEN ELECTRO- 

LYTES AND ITS INFLUENCE UPON SURFACE TENSION. 

__ It is a well-known fact that when two electrolytes, or two 
solutions of different concentration of the same electrolyte, 
are in contact, there is a difference of electric potential 
between their bounding surfaces, just as there is a difference 

* American Journal of Physiology, vol. xi., No. 5, page 457. 
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of potential at the contact surface of two metals, or of a metal 
and an electrolyte. Nernst explained the difference of poten- 
tial existing between two solutions of the same salt when the 
concentrations differ by the ionic theory. If a strong solution 
of hydrochloric acid is in contact with pure water the acid 
will diffuse into the water. But, since the hydrions and 
chloridions are capable of independent motion—the velocity 
of the hydrion being greater than that of the chloridion—the 
hydrions will travel faster into the water than the chloridions. 
But the hydrions carry a positive charge, while the chloridions 
carry a negative charge; hence the water becomes positively 
charged owing to an excess of hydrions and the acid solution 
negatively charged owing to an excess of chloridions. In 
such a case as this, however, as the process goes on and the 
water becomes positively charged, an electrostatic repulsion 
will be produced, tending to retard the incoming hydrions 
and to accelerate the chloridions. This will go on until the 
electrostatic repulsion is so great as to cause the hydrions and 
chloridions to move into the weaker solution at the same 
rate. As the diffusion goes on the number of ions in the 
weaker solution will increase, and hence the tendency of the ions 
to diffuse in from the stronger solution will decrease, and the 
electrostatic repulsion necessary to maintain the equal veloci- 
ties of the incoming hydrions and chloridions will diminish. 
Hence the contact difference of potential will, in this case, 
diminish as the concentrations of the two solutions approxi- 
mate to each other. 

It is on this principle that Lippmann and von Helmholtz 
explained the working of the capillary electrometer, and as 
we shall have to consider an analogous explanation of certain 
vital phenomena, it may be as well to glance at the method 
by which the capillary electrometer re-acts to electrical 
forces. The capillary electrometer in its simplest form consists 
of a capillary tube in which mercury and sulphuric acid meet. 
The end of the tube dips into the sulphuric acid, which rises 
to a point where it is in equilibrium with the mercury, which 
descends the tube under a certain pressure. At the meniscus 
there will exist a contact difference of potential ; and, since the 
mercury and the sulphuric acid solution are both conductors, 
the difference of potential will lead to an accumulation of 
electricity on the two sides of the bounding surface. The 
mercury is positive to the solution, and therefore the double 
layer of electricity at the bounding surface consists of posi- 
tive electrification on the mercury side and negative electrifica- 
tion on the solution side. If T be the observed surface ten- 
sion of the surface separating two media, and the area of this 
surface is increased by an amount S, the work which is done 
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is S T. Now, the surface of separation between the mercury 
and acid solution with its double layer may be regarded as a 
condenser of which the two armatures are charged to a poten- 
tial difference E, where E is the contact difference of potential 
between the mercury and the solution. 

In any condenser of which the plates are kept at a con- 
stant difference of potential, the electrical forces tend to 
increase the capacity of the condenser, and hence, in the case 
of this double layer, there is a tendency for the area of the 
double layer to increase. That is to say, that on account of 
the electrical forces the area of the surface of separation 
between the mercury and the solution tends to increase, so that 
the electrical forces reduce the amount of work which has to 
be done against the surface tension when the area of the sur- 
face of separation is increased. Thus, if T'‘ is the value the 
surface tension would have, supposing no electrical double 
layer were present, the work done in increasing the area of 
the surface of separation by an amount S would be S T'. 
Therefore, S T, the actual amount of work done, is less than 
S T', the amount of work which would have been done if no 
electrical double layer existed, by the amount of work done 
by the electrical forces owing to the increase in capacity of 
the double layer. Thus, T, the observed surface tension, is 
less than T', the surface tension if no double layer were 
present. 

“Suppose the contact difference of potential between the 
mercury and the solution be E, the mercury being at the 
higher potential. Then, if an external E M F be applied so 
that the wire X” (leading to the mercury) “is positive, the 
difference of potential between the mercury and the solution 
will be greater than E by the amount of the applied E M F, 
and hence the charges on the double layer will be increased, 
so that the surface tension will be decreased, and to keep the 
meniscus in its sighted position the head of mercury . . . 
must be reduced. If, however, the applied E M F is in such 
a direction that it acts in the opposite direction to the contact 
difference of potential at the meniscus, then the strength of 
the double layer will decrease, and hence the surface tension 
will increase. This increase will go on till the applied E M F 
is exactly equal, and opposite to the contact difference of 
potential, for when this occurs there will be no double layer, 
and hence the surface tension will possess the value which 
it would have if no electrical charges were present. If the 
applied E M F is further increased, then a double layer will 
again be formed, but with the negative charge on the mercury 
side. This inverted double layer will cause a decrease in the 
surface tension, since the presence of such a double layer 
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must decrease the surface tension, whichever side is positive. 
Hence, by applying an external E M F, so as to make the 
mercury negative, and increasing it till the surface ten- 
sion, as indicated by the pressure which has to be applied to 
bring the meniscus to its sighted position, is a maximum, will 
be exactly equal and opposite to the contact difference of 
potential between the mercury and the sulphuric acid solu- 
tion. In this way Lippmann found that the contact differ- 
ence of potential between mercury and sulphuric acid solution 
was about 1 volt.’’* 

2.—THE Ion-PROoTEID THEORY. 

This theory, due to Loeb, is that when an ionised electro- 
lyte diffuses into protoplasm the ions after this diffusion do 
not remain dissociated, but that they enter into loose combi- 
nation with some proteid constituent of the protoplasm, this 
compound being known as ion-proteid. Loeb has brought 
forward many facts in support of this view, t which we need 
not enter into here, as we shall find many even more cogent 
reasons for adopting it in the sequel. I will only quote, atter 
Loeb, a statement made by Dr. W. Pauli, of Vienna: — ‘We 
cannot doubt the general existence of ion-proteid compounds 
in the living organism. We have even urgent reasons for 
assuming that all the proteids of the protoplasm exist there 
only in combination with ions.” Thus it would appear that 
the bulk of protoplasm is formed of ion-proteid compounds, 
and, indeed, it seems probable that they represent the culmi- 
nating point of anabolism. We shall see the reasons for this 
view later. 

If this be true, then it follows that, owing to metabolism 
and to dissociation analogous to the dissociation into ions of 
electrolytes, a number of these ions must, in general, exist in 
the protoplasm in a dissociated state, so that there will, in 
general, be a contact difference of potential between any proto- 
plasmic body and the (liquid) medium in which it is sus- 
pended. This has been directly proved by W. B. Hardy? in 
the case of particles of albumin suspended in acid and alka- 
line solutions. He states his conclusions thus: —‘‘The proteid 
particles, therefore, have this interesting property: that their 
electrical characters are conferred upon them by the nature 
of the re-action, acid or alkaline, of the fluid. If the latter 

* Watson: Textbook of Physics, 1900, page 814. 

+ Tide On Ton-proteid Compounds and their role in the 
Mechanics of Life Phenomena. American Journal of Physiology, 
1900. 

* On the Coagulation of Proteid by Electricity. Journal 
of Physiology, June, 1899. 
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is alkaline the particles become electro-negative and vice 
»”» versa. 

It must be assumed that the ion-proteid is highly un- 
stable in the presence of an excess of ions, and that therefore 
the nature of the ion-proteid formed depends upon the pro- 
portions of the ions present. If this be granted (and we shall 
see that it is an indispensable assumption in accounting for 
the various phenomena observed in muscle and nerve) we can 
at once see that the reason for the proteid particles becoming 
electro-positive in an acid solution is the high velocity of the 
hydrion which is the characteristic ion of acids; for far more 
kations are diffusing into the proteid particle than anions, 
and therefore the ion-proteid formed is, for the greater part, 
kation-proteid, and the particle becomes positively charged. 
Similarly, in alkalies the fastest ion is the anion, and there- 
fore the proteid particles become electro-negative when the 
solution is alkaline. 

3.—THE CHEMOTAXIS AND GALVANOTAXIS OF UNICELLULAR 

ORGANISMS. 

We have now to consider the application of the prin- 
ciples which we have enunciated to unicellular organisms. We 
have seen that it is a characteristic of the proteid part of the 
lon-proteid molecule that it readily forms compounds with 
any ions which happen to be present in excess, while Hardy’s 
experiments, referred to in the last section, show that the 
electrical character of the resulting ion-proteid depends upon 
the relative velocities of the ions in the solution in which the 
proteid is suspended. In the first case, consider the effect 
upon a unicellular (amceboid) organism of a constant current 
in the direction shown in the diagram (A=Anode, K=Ka- 

FIGureE 1. 

thode), the organism being supposed to be laden with kation- 
proteid by virtue of the metabolism and dissociation of which 
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a difference of potential is maintained between the proto- 
plasmic surface and that of the medium (indicated by the 
small + and — signs).* 

Just as in the analogous case of the capillary electrometer 
(section 2), the effect of a current travelling from A to K will 
be to diminish the contact difference of potential at points 
such as a, which form the physiological anode, and to 
wmerease it at points such as k, which form the physiological 
kathode. 

Therefore, as we have seen (section 2), the effect will be 
to encrease the surface tension at points such as a, and to 
decrease it at points such as k. The surface, and, conse- 
quently, the volume cn the kathodic side of the organism will 
therefore increase, while on the anodic side they will de- 
crease. The organism will, therefore, move over towards the 
kathode, as indicated oy the arrow—it will be “negatively gal- 
vanotactic.” | Consider now the effect of a similar current 
upon a “negative” amceboid organism; that is, one which is 
laden with anion-proteid, so that the difference of potential 
between the protoplasmic surface and that of the medium is 
as represented in the diagram. In this case the contact dif- 
ference of potential will be increased at the physiological 

A (+) (-)K 

Figure 2, 

anode, and decreased at the physiological kathode; hence, 
reasoning as before, the organism will move towards the anode 
—it will be “positively galvanotactic.” The effects upon 
ciliated organisms will be similar, for if the diagram repre- 
sents one of the cilia of a “positive” organism subjected to a 
constant current in the sense indicated, the P.D. (difference of 

as ‘“‘positive,’’ those which are laden with anion-proteid being 

designated ‘‘negative.’’ 



FIGuret 3. 

potential) at the surface forming the physiological anode will 
be diminished, and that at the physiological kathode increas- 
ed; hence the former surface will diminish owing to the in- 
creased surface tension, and the latter will increase ; hence the 
cilium will bend towards the anode, as indicated by the small 
arrow, and the organism will be propelled towards the kathode 
—it will be “negatively galvanotactic.” The effect of the same 
current on a “negative” ciliated organism will, of course, be 
the reverse. Hence, we may formulate the rule that “positive” 
organisms will be attracted to the kathode, and “negative” 
orgamsms to the anode. When a very strong current is 
passed, the lowering of the surface tension at kathodic points 
in a “positive” organism or at anodic points in a “‘negative” 
organism may be so excessive that the parts of the surface no 
longer cohere, and the organism breaks up. This is the ex- 
planation of the uisintegration of certain organisms under the 
action of a constant current, ¢.g., Pelomyxa.* The effect of 
the constant current upon organisms which are neither “‘nega- 
tive” nor “positive’—that is, which are equally loaded with 
anions and kations—must obviously be attraction to both elec- 
trodes, since a contact P.D. would be artificially produced at 
both surfaces; thus, such organisms would not exhibit any 
marked preference for either electrode. We have now to 
consider the effects of chemical re-agents upon these organisms. 

From the point of view of the theory which I have put 
forward, the phenomena of chemotaxis must be attributed to 
the diffusion of the ions in the re-agents into the protoplasm 
in different proportions. Consider the effect upon a “‘posi- 
tive” ameeboid cell (A, Fig. 4), of a salt such as KCl, in 
which the kation has a greater velocity than the anion, diffus- 
ing from a capillary (B). Since the quicker-moving kations 
will diffuse faster than the anions, more kations will enter the 

* Verworn: General Physiology : aeaent by ee S. 
Lee, page 419. 
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organism, in a given time, than anions; that is, the contact 
P.D. at points such as a (Fig. 4), will be augmented, and 

FIGURE 4. 

at points such as 4 unaffected or much less augmented (since 
the concentration of the KCl is as the inverse square). 
Hence the surface tension at 0 will be greater than that at a, 
and the organism will move towards the capillary. 

With a salt like CaCl,, in which many more anions 
would enter the organism, in a given time, than kations, the 
reverse would be the case. 

If the organism were “negative” the above effects would 
be reversed. 

Of course, leaving a “positive” organism within the 
sphere of influence of CaCl, for a_ sufficient time would 
convert its initial repulsion from the CaCl, into attraction, 
for the organism would become “negative” owing to the excess 
of anions entering from the CaCl,. Similarly, a “negative” 
organism, exposed for too Jong a time to the influence of a 
re-agent in which the kations move faster than the anions 
(e.g., KCl, or an acid) would become “positive.” 

“Tsotactic’’ organisms—as we may call those organisms 
which are equally loaded with anions and kations—would, of 
course, be attracted by both kinds of re-agents, for an arti- 
ficial P.D. would be established on the side nearest the re- 
agent, and the surface tension therefore decreased at those 
points; but, as this P.D. would be very small except in 
organisms quite close to the capillary, such organisms would 
exhibit no marked re-action. 
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The theoretical results at which we have arrived may be 

tabulated as below : — 

Nature of Re-agent. 
State of — jay emeeae ae 
Organism. Kation faster Anion faster ruUuvanotaxis. 

than Anion. than Kation. 

Positive | Attraction Repulsion Attraction to Kathode 

Negative Repulsion | Attraction Attraction to Anode 

Isotactic | Attraction | Attraction Attraction to Anode 
and Kathode 

The stimulation effect of a re-agent will be proportional 
to the difference of potential between the organism and the 

U Vv 

Bai uv Ya 
medium. This will be =; log =2- Where & is a constant 

w+tv ac, 
(the temperature being constant), «w and v are the velocities 
ef the kation and anion respectively, y, and y, are 
their valencys respectively, and c, and c, are the con- 
centrations of the electrolyte in the medium and in the 

. ° 5 C : . 

organism respectively.* If —2 be constant, and it is  pro- 
: c 

1 

bably nearly so when equivalent solutions are used throughout, 
we have that the stimulation effect of an electrolyte is propor- 

U VU 

tional to Y¥, Ys, which we may call the “stimulation 

w+ Yv 

efficiency” of the electrolyte.t Since is Hittorf’s 
: U+ Uv 

“transport number,’ and is usually denoted by , the stimu- 

lation efficiency may also be expressed by Sy hie tn which 
Y, Yo 

reduces to | — 2n, if the ions are mono-valent. 

We cannot assume, it is true, that the stimulation effects 
of different re-agents will be strictly proportional to their 

*“Vide Whetham: A Treatise on the Theory of Solution, 
1902, page 382. 

u—v 
+ I originally defined the ‘‘stimulation efficiency” as oae 

which, of course, is only true for univalent ions. I am indebted 
to Mr. J. A. Craw for the above correction. 
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“stimulation efficiencies’ partly because it is uncertain whe- 

ther ey referred to above, is constant, and also because of 
c 

the ion-proteid already present in the organism, the influence 
of which will be to lessen or to increase the effect of the 
testing re-agent. Still, the “‘stimulation efficiency” of a re- 
agent will serve as a rough index of its probable effect, and I 
therefore append a rough table of the re-agents most com- 
monly used as stimuli in physiology, with their ionic veloci- 
ties and “stimulation efficiencies,’ the sign + before the 
stimulation efficiency denoting attraction of a “positive” 
organism, and the sign -— _ attraction of a “negative” 
organism. 

If the stimulation efficiency be calculated from the ionic 
velocities it will not be accurate except for very dilute, com- 
pletely ionised, solutions. A more accurate method is to cal- 
culate the stimulation efficiency from the value of the trans- 
port number 7, at the dilution which we are using. But, in 
order to make the table more general, I have, except in the 
cases of the carbonates and MgCl,, calculated the stimula- 
tion efficiency from the ionic velocities. It is necessary to 
bear in mind, however, that solutions of a salt formed by 
the neutralisation of a strong base by a weak acid, as, for 
example, Na,CO,, always contain OH ions, which have a 
very high velocity, and which tend to render the stimulation 
efficiency negative. Finally, in order to observe any propor- 
tion between the stimulation effects of different re-agents we 
must use equivalent solutions. The ionic velocities of 
Cu, Ba, Ca, SO,, and Ag, in the accompanying table, are 
taken from the results given by W. C. D. Whetham in the 
Philosophical Transactions of the Royal Society.* Those of 
Cl and I are from Kohlrausch’s results, quoted by Whe- 
tham.t Whetham found that his results, obtained by a 
direct method, corresponded very closely with Kohlrausch’s. 
Those of K,; Na, li; H,  NO,, and OH are tome izen 
rausch’s results quoted by Watson.{ The stimulation effi- 
ciencies of K,CO,, Na,CO,, and MgCl, are caleulated 
from the transport numbers for dilute solutions (029, 093, 
and ‘087 equivalent gramme molecules per litre respectively) 
given in Fitzpatrick’s “The Electro-Chemical Properties of 
Aqueous Solutions.’’§ 

* Vol. clxxxiv. A, page 337; and vol. clxxxvi. A, page 507. 

+ Ibid. : 
+t Textbook of Physics, 1900, page 798. 
§ British Association Report, 1893. Reprinted by Whetham 

in his Theory of Solution and Electrolysis. 
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The re-agents are in the order of their ‘‘stimulation eff- 
ciencies.” 

TABLE OF STIMULATION EFFICIENCIES. 

Telocity of Kati Veloci f Anion ee : 

Substance. ’ in) Centimetres 7 in Centimetres Sittoleney 

H,SO, 320 x 10-8 45 x 107% + 815 
HCl 320 x 10-5 53 x 10-5 + 716 
HNO, 320 x 107 64x 107 + 667 
K.CO as at 4 BAT 
K.SO, 66 x 10-3 45x10 | +4 392 
Na,CO. i 26 4 +289 
Na,SO, 45 x 1078 45x10- | + -250 
KCl 66 x 107 53 x 107 + 109 
KI 66 x 107 60 x 107 + -048 
KNO, 66x 1078 64 x 10-5 + O15 
NaCl LS AR SPSS \ ne 53 x 10-5 — -082 
CuSo, ey 31 x 10> 45 x 10-3 ~ -092 
meno. |.) 49x 10- 64x 107 a5 
Nal we 45x 10> 60 x 107° aa 
mane | 45x 10-° 64 x 107° erie 
LiCl | 36x10 53 x 107° At 
BaCl, 39x 10 53 x 10-8 ~ +364 
CaCl, ; aoe On: Dox LO- = 403 
CuCl, esi x 10° 53 x 10> ~ -446 
KOH Pie 66 x 10° 182 x 10-8 ~ -468 
MeCl, sl au ~ 517 
NaOH 45 x 10 182 x 10> ~ 604 
LiOH 36 x 10° 182 x 10> — -670 
Ba(OH), 39 x 10-5 182 x 10> ~ “735 
Ca(OH), 35 x 10-8 182 x 10° ee isis 

The third decimal place in the column of stimulation effi- 
ciencies is the nearest approximation. 

To test the conclusions arrived at in this section, it is 
necessary to ascertain the state, “‘positive” or “negative,” of 
the organism, and then to test its re-actions to various re- 
agents, and to the constant current, under the same condi- 
tions. 

_ This appears not to have been done hitherto. H. H. 
Dale, it is true, has made investigations of this nature,* but 
he nearly always uses acetic acid in his media or in his test 

* Journal of Physiology, 1901, vol. xxvi., page 291. 
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solutions. For our purposes this choice is most unfortunate, 
as the dissociation of acetic acid is very small, even in dilute 
solutions ; indeed, it is only half dissociated when the solution 
contains only about two parts of acetic acid per wmillion.* 
Moreover, the amount of hydrion due to acetic acid is great'y 
reduced on its diffusion into a medium containing highly 
ionised salts (as was the case in Dale’s experiments), while the 
acetanions are not correspondingly reduced, and the resultant 
proportions of ions depend upon the electrolytes into which it 
is diffusing.t Hence the theoretical effects of acetic acid are 
highly uncertain, and this corresponds with the uncertainty 
of Dale’s results. Such sources of ambiguity do not arise 
when we use strong acids in dilute solution and _ perfectly 
ionised solutions of salts. A number of other investigators 
have tested the effects of various re-agents upon unicellular 
organisms, but as they did not previously ascertain the nature 
of the ions in the medium in which the organisms were tested 
their results tell us nothing with regard to this theory. I there- 
fore carried out a series of experiments with a view towards 
systematically testing the accuracy of the conclusions put 
forward in this section. The organisms used were the infu- 
soria in the large intestine and rectum of a frog (Ranaodea 
aurea). Four species were found and used in these experi- 
ments, namely:—1. A species of Spirostomum, closely resem- 
bling, if not identical with, S. ambiguuwm. 2. A species of 
Opalina, probably Opalina ranarum. 3. A large disc-shaped 
species, more than half the length of Spirostomum sp., and 
nearly as wide as it is long, much flattened laterally, endo- 
plasm in front of the mouth, triangular in shape, slightly re- 
curved. 4. A much smaller species, only about half the 
length of Opalina sp., but otherwise resembling the last-men- 
tioned species. The two latter species, in the absence of any 
expert knowledge of the subject, [am unable to name. I will, 
therefore, designate them, respectively, species A and 
species B. 

A cell of wax was made on a glass slide. It measured 
about } in. square, and the walls were about 1 millimetre 
deep. In two opposite walls of the cell were grooves, which 
were the same depth as the walls. A small portion of the 
intestinal or rectal contents was placed in the cell, and a 
large drop of a given solution, the medium, was placed in the 
cell with it. This was left for a varying period, and then a 
cover-glass was placed on the cell, any spaces in the cell being 

* Walker: Introduction to Physical Chemistry, third edition, 
page 236. 

_ + Vide Walker: Introduction to Physical Chemistry, third 
edition, pages 304 and 3816. 



15 

filled up with some more of the solution. Capillaries con- 
taining the test-solutions were then inserted through the 
grooves, so as to project slightly into the cell, and the re- 
mainder of the capillary was sometimes slightly raised by 
resting it on slips of paper, in order to aid diffusion by 
gravity. The various parts of the cell, etc., are indicated in 
the diagram (Fig. 5). The cell was then examined under the 
low power of a microscope, or with a magnifying glass. 

A RRR rt 

ia " 
sf 6: 

5 - ray Ty 4 (a ia Vid 

I LE TS I LE TIS PRET SE NE IY 

FIGURE 5. 

The object of placing the organisms first in a known medium 
was to ensure their being “positive” or “negative,” as desired. 
Thus an organism which had been placed for ten minutes in 
a decinormal solution of KCl would be positive, owing to 
the excess of kations which had entered it ; and its reaction, if 
our reasoning has been correct, should be attraction to a 
solution with a positive stimulation efficiency, and repulsion 
from a solution with a negative stimulation efficiency. Of 
course, it is quite uncertain what salts have been introduced 
with the rectal contents, but as the proportion of rectal con- 
tents in the cell to the volume of the medium was, in each 
experiment, small, the influence of the introduced salts was 
negligible. The results of the experiments, as the accom- 
panying table shows, are in entire harmony with the theory 
I have put forward—in every case the theoretical and actual 
results are the same. Experiment No. 14 might be thought 
to be an exception, but when we remember the extremely low 
stimulation efficiency of KNO,, and that its effect might be 
very easily neutralised by small quantities of salts with nega- 
tive stimulation efficiencies introduced with the rectal con- 
tents we see that the organisms, in this case, were very pro- 
bably isotactic. It will also be observed that the re-action 
always takes place quickly when media with a high stimulation 
efficiency were employed ; and delay, as in experiment No. 9, 
only occurred when the stimulation efficiency of the medium 
was low. As there were generally individuals of more than 
one species in the cell, some of the results were obtained sim- 
ultaneously, e.g., experiment No. 3 gave results for Spirosto- 
mum, Opalina, and species B. 
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It was found that Spirostomum sp. was an ideal species 
for these investigations, as it was not injuriously affected by the 
solutions, and was very active and sensitive to the test solu- 
tions. Species A and B were also uninjured by the solutions, 
but did not, as a rule, re-act quite so quickly as Spirostomum 
sp.. Opalina was very liable to injury by decinormal solutions 
—the action of KCl and of NaCl in this respect was capri- 
cious—sometimes decinormal solutions appeared to kill the 
organisms, sometimes not. Decinormal solutions of Na,CO,, 
CaCl,, and BaCl,, were very injurious to Opalina, 
the two latter causing almost immediate disintegration, 
doubtless owing to their high stimulation efficiency causing 
excessive lowering of the surface tension. Decinormal KOH 
killed all the species and caused disintegration, doubtless, 
again, on account of its high stimulation efficiency. 

The galvanotaxis of these organisms was also tested. The 
ordinary stimulation trough, with parallel sides of porous 
clay, described by Verworn,* was employed, and non-polaris- 
able brush electrodes were used to lead in the current. The 
following results were obtained . — 

1. Rectum of a frog left in tap water overnight. Some 
| Be 

of contents placed in = KCl in the stimulation trough and 

left for a quarter of an hour. Then tested with three two-volt 
storage cells. Opalina all dead. Species B numerous, their 
rotatory movements became slower and tended towards the 
kathode. In ten minutes the anodic half of the trough was 
deserted, and the kathodic half well populated, especially near 
the kathode. 

. 
: . a 

2. Some of contents of same rectum placed in —~CaCl, 
10 

for a quarter of an hour. Opalina all dead. Species B 
numerous. ‘Tested with three two-volt storage cells. Organ- 
isms proceeded with an irregular, wavy motion towards the 
anode, and in a few minutes had formed a small cluster there, 
which remained unaltered. Several individuals, however, 1e- 
mained in the kathodic half of the cell. 

3. Rectum left forty-eight hours in tap water. Some of 

contents placed in es Na,CO,, and left for half an hour. 

Tested with ten two-volt storage cells. Organisms scanty, con- 
sisting of Opal/ina and species B. Both to kathode, the attrac- 
tion of species B being hampered by its rotatory movements. 
In half an hour a small cluster had formed at the kathode. 

a Wiener eennc Physiology : Ties by Frederic S. Lee, 
page 416. 
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4. Some of contents of same rectum placed in ok! and 

left for half an hour. Tested with ten two-volt storage cells. 
Opalina and species B, both to kathode. After half an hour 
still at kathode, where they had formed a small cluster. 

Thus the results of these experiments on galvanotaxis in 
different media also go to support the theory I have put for- 
ward. In addition, it may be mentioned that the results of 
Dale’s experiments in galvanotaxis go generally to support 
this theory.* Thus, Balantidium duodeni shaken into solu- 
tions of increasing acidity collected closely at the kathode when 
the solution contained ‘02 per cent. HCl, the current being 
six pint bichromate cells. The same species in pure ‘6 per 
cent. NaCl went to anode with moderate currents, and to 
kathode with twelve cells. The latter result I believe to be 
due to the acid liberated at the anode causing the organisms 
to become “positive.” Dale also found that Opalina in ‘6 per 
cent. saline and ‘01 per cent. NaOH collected at the anode, 
and that Vyctotherus did the same when left in the solution 
for a sufficient time (ten minutes), and other instances, in 
which he used only specified inorganic solutions, will be 
noticed on referring to Dale’s paper. 

\ 
4, THe STRUCTURE OF STRIATED MUSCLE. 

The following is extracted from Schafer’s ‘Essentials of 
Histology,” sixth edition, page 102 : —‘‘The sarcostyles are sub- 
divided at regular intervals by thin transverse disks (mem- 
branes of Krause) into successive portions, which may be term- 
ed sarcomeres; each sarcomere is occupied by a portion of the 
dark stria of the whole fibre (sarcous element). The sarcous 
element is reaily double, and in the stretched fibre separates 
into two at the line of Hensen. At either end of the sarcous 
element is a clear substance (probably fluid or semi-fluid), 
separating it from the membrane of Krause. This clear sub- 
stance is more evident the more the fibril is. extended, but 
diminishes to complete <isappearance in the contracted muscle. 
The cause of the change is explained when we study more 
minutely the structure of the sarcous element. For each sar- 
cous element.is pervaded with longitudinal canals or pores, 
which are open in the direction of Krause’s membrane, but 
closed at the middle of the sarcous element. In the con- 
tracted muscle the clear part of the muscle substance has 
disappeared from view, but the sarcous element is swollen and 
the sarcomere is thus shortened; in the uncontracted muscle, 

*H. H. Dale: Galvanotaxis and Chemotaxis of Ciliate 
Infusoria. Journal of Physiology, 1901, page 291 
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on the other hand, the clear part occupies a considerable in- 
terval ketween the sarcous element and the membrane of 
Krause, the sarcomere being lengthened and narrowed. The 
sarcous element does not lie free in the middle of the sarco- 
mere, but is attached at either end to Krause’s membrane by 
very fine lines, which may represent fine septa, running 
through the clear substance: on the other hand, Krause’s 
membrane appears to be attached laterally to a fine mem- 
brane, whch limits the fibril externally.” Page 105:— 
“Comparing the structure of the sarcomere with that of the 
protoplasm of au ameeboid cell, we find in both a framework 
(spongioplasm, substance of sarcous element), which tends to 
stain with haematoxylin and similar re-agents, which encloses 
in its meshes or pores a clear, probably semi-fluid, sub- 
stance (hyaloplasm, clear substance of sarcomere), which re- 
mains unstained by these re-agents. In both instances, also, 
the clear substance or hyaloplasm, when the tissue is sub- 
jected to stimulation, passes into the pores of the porous sub- 
tance, or spongioplasm (contraction), whilst in the absence of 
such stimulation it tends to pass out from the spongioplasm 
(formation of pseudopodia, resting condition of muscle). 
Thus, both the movements of cell-protoplasm and those of 
muscle seem brought about by similar means, although at first 
sight the structure of muscle is so dissimilar from that of 
protoplasm. We have already noticed that the movements of 
cilia are susceptible of a similar explanation.” 

Krause’s Membrane 
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It would thus appear that the structure of the sarcomere 
may be regarded as that represented in the diagram. If the 
walls of the sarcous element be elastic, it 1s obvious that the 
surface tension (T) of the fluid hyaloplasm would pull them 
in at all points along their surface of contact, while on dimi- 
nution of the surface tension the sarcous element would swell 
in order to increase the surface of contact, and, since nothing 
but hyaloplasm is available to fill up the space thus created, 
hyaloplasm will flow anto the sarcous element. If the surface 
tension is increased the operations would be reversed. 

I am aware tkat histologists are not unanimous in adopt- 
ing this theory of the structure of striated muscle, but it 
enables us to obtain a clear view of the influence of the sur- 
face tension of the hyaloplasm upon the contraction of 
muscle. 

5.—TuHE CONTRACTION OF STRIATED MUSCLE. 

In order to explain the contraction of striated muscle we 
must assume that there is a contact difference of potential be- 
tween the spongioplasm and hyaloplasm, due to the presence 
of kation-proterd in the muscle. That kation-proteid is pre- 
sent in striated muscle is demonstrated by the second part of 
Hermann’s law, namely, that muscle becomes negative when 
dying, that is, that within the muscle there is an E.M.F. 
tending to produce a current from the dying points to the 
other points in the muscle.* If “when dying” be taken to 
mean “when injury of such a nature as to set up katabolism is 
applied” we may at once state that this is due to the libera- 
tion of kations by the decomposing ion-proteid. 

Similarly, muscle becomes “‘negative” when excited to 
activity, because the excitation sets up katabolism, and kations 
are set free. We shall go more fully into the influence of the 
electric current upon the katicn-proteid in the sequel ; but, in 
passing, we may note Biedermann’s statement that if the pas- 
sage of a weak “polarising” current through muscle be con- 
tinued, its excitability is first augmented and then dim- 
inished.+ We can easily see that while the katabolic pro- 
cesses are being hurried up by the polarising current, any 
additional excitation will precipitate them the more easily 
because the ion-proteid 1s already partly decomposed, while, 
as the constant excitation and consequent katabolism continue 
the supply of kations becomes so diminished that it can no 
longer respond to the demands of additional excitation. That 

_ * For an explanation of this confusion in physiological ter- 
minology, vide Wa'ler: Human Physiology, 1896, page 388. 

+ Biedermann: Electro-physiology: Trans. by F. A. Welby, 
vol. i., page 283 . 



30 

such continuous excitation does take place during the passage 
of the polarising current is a conclusion definitely arrived at 
by Biedermann. He says:—“'The electrical current sets up a 
process of excitation in striated, as in smooth, muscle 
throughout the duration of its passage.”* Assuming, for the 
moment, what is about to be proved, namely, that the setting 
free of kations by the current is the cause of contraction, we 
see that the fact that maximal twitches are much higher with 
a constant than with an induced currenty is due to the 
greater amount of decomposition of kation-proteid by the cur- 
rent which acts the longer time. 

As to the nature of the kations which form the 1on-proteid 
in the hyaloplasm of striated muscle, we can say very 
little. The effects of chemical re-agents on muscle show, as 
we shall see later, that simple metallic ions are capable of 
forming ion-proteids in muscle just as in unicellular organ- 
isms. Probably K and H._ ions play an important part—as 
it is well known that KH,PO, is always formed when muscle 
becomes rigored—and, moreover, K salts predominate in the 
ash of muscle, Ca and Mg only being present in traces. { 

Now, it is evident that, since hyaloplasm is laden with 
kation-proteid, the recult of its katabolism or dissociation 
must be the formation of an electrical double layer at the 
contact surface of the kyaloplasm and spongioplasm by the 
deposition of ions, just as in the case of the contact surface 
between the mercury and sulphuric acid solution in the capi!- 
lary electrometer. 

The action of a stimulus, such as an electric current, or 
muscle, is to set up katabolism at certain points in the 
muscle (e¢.g., the kathode on make), and the consequence of 
this is, as we have seen, to cause “negativity” at such points 
in consequence of the kations set free. This “negativity” is 
transmitted, practically unaltered, § along the muscle, and its 
mode of transmission will be discussed in detail in the sequel. 

It remains to consider the effect of the progress of this 
area of high potential along the muscle. It will be, as ex- 
pressed by Bernstein’s “wave of excitation,” || to uninterrup- 

* Biedermann: Electro-physiology : Trans. by F. A. Welby, 
vol. 1., page 185. 

+ Ibid., vol. i., page 176. 

{ Starling: Elements of Human Physiology, fifth edition, 
page 130. 

§ Biedermann: Electro-physiology: Trans. by F. A. We'by, 
vol. i., page 395. 

|| Ibid., vol. 1., page 374. 
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tedly raise the potential at each point in the muscle and un- 
interruptedly let it fall again. The effect of this will be (just 
as in the capillary electrometer when the potential on one 
side of the meniscus is raised) to diminish the surface tension 
at the contact surface of the spongioplasm and_ hyaloplasm 
owing t9 the increase in the P.D. between them. 

Now, if we suppose the walls of the sarcous element to be 
elastic—the effect of the surface tension of the hyaloplasm 
will be to exert a pull inwards upon the wall—and therefore 
they walls” are pulled in. To this_ pull the 
wall will cffer a resistance owing to its elasticity. If 
these two forces are in equ'librium, increasing the surface 
tension will narrow the tube, while diminishing the surface 
tension will widen it. But widening this elastic tube must 
shorten it, just as an indiarubber tube when stretched longi- 
tudinally grows narrower, and when stretched laterally grows 
shorter. The sarcous element, in shortening, must exert a 
pull on the fine fibrils which, it is conjectured, attach them to 
Krause’s membrane; hence, the two membranes of Krause 
are pulled together and the muscle contracts. Hence, since 
the “wave of negativity” must diminish the surface tension— 
mot by deposition of ions, for in that case it would undergo 
excessive decrement, which it does not*—but by simply rais- 
ing the P.D. between the hyaloplasm and spongioplasm it 
must give rise to a contraction. 

6.—On THE PROPAGATION OF EXCITATION IN NERVE AND 

MUSCLE. 

We have seen that the hyaloplasm of striated muscle con- 
tains a kation-proteid owing to the presence and metabolism 
of which the surface of contact between the spongioplasmic 
sarcous elements and the hyaloplasm is always positively 
charged on the nyaloplasmic side, or, in physiological termi- 
nology, the surface of the hyaloplasm is always ‘‘negative” to 
that of the spongioplasm. When any breaking up of the 
kation-proteid takes place, kations must therefore be set free. 
Now, I have previously pointed out that the fundamental 
property of ion-proteid is that it is very unstable in the pres- 
ence of ions, tending to form new ion-proteid compounds with 
any ions which may be present in excess; and, indeed, it is 
upon this property of the ion-proteid that the phenomena of 
contraction and irritability in living tissues depend. I may 
now throw this assertion into a more definite form, and state 
that when a certain minimal number of free ions (the number 
varying in different tissues) is present at any point in an excit- 

* Biedermann: Electro-physiology: Trans. by F. A. Weilby, 
vol. i., page 395. 
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able tissue, the mass influence of these ions will be sufficient 
to displace the ions already holding the proteid molecule, 
and to take their place. Hence the kations set free in one 
section of an excitable tissue by excitation may in turn dis- 
place others in the next section of ion-proteid material, which 
again may set free ions in the following section, and so on, so 
that a wave of excitation is propagated through the tissue. 
Thus we conclude that the “wave of negativity” does not pro- 
gress so much by diffusion as by a process of successive dis- 
placement. 

The evidence for this fact will come out more clearly in 
the sequel, but we may allude to some of the facts supporting 
it now. Just as in muscle, we consider that there is present 
in the axis cylinder of nerve a kation-proteid which, by its 
katabolism under stimulation, gives rise to a wave of nega- 
tivity, only, as in this case there is no elastic surface for ions 
to be deposited on, no contraction is evoked. Now, the exci- 
tatory state evoked in nerve by an intense stimulus is propa- 
gated more rapidly than that caused by a weaker one.* We 
can eaSily see that this must be due tu the greater mass of 
kations set free initially ; they would more easily and quickly 
set free other ions in each section (for it is the principle of 
mass action that the rate of chemical change depends upon the 
masses of the re-acting substances). This will be seen more 
easily when we come to consider the genesis of the discharge 
in the heart; but it is obvious that if the wave of negativity 
were propagated by mere diffusion, since the number of ions 
set free in no wise affects their velocity, the intensity of the 
stimulus could not affect the velocity of the excitatory wave. 

Of a similar nature may possibly be the explanation of 
the fact that nerve cells conduct more slowly than nerve 
fibres. The cross-section of a nerve cell is much greater than 
that of its fibre; hence at any moment the same number of 
ions would have very many more lon-proteid molecules to cope 
with than they had during their course in the fibre. 

Another line of evidence supporting the theory we have 
put forward is the influence of various solutions of salts upon 
the transmission of excitation. If a portion of a conducting 
excitable tissue were immersed in a solution with a negative 
stimulation efficiency, and a wave of negativity initiated else- 
where, on passing through the immersed portion (if it travels 
by displacement) should either be diminished, abolished, or 
converted into a wave of positivity, according as little or 

* Gotch: Schiafer’s Textbook of Physiology, vol. ii., page 458. 

+ Biedermann: Electro-physiology: Trans. by F. A. Welby, 
vol. ii., page 69. 
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much of the muscle-proteid was taken up by the anions of the 

solution. Of course, the wave of positivity thus produced, on 

issuing from the region immersed, would be converted into a 

wave of negativity again, owing to the anions displacing 
kations; but it would probably be reduced owing to some of 
the anions combining directly with kations. ‘his idea re- 
ceives support from the fact that nerves which have been 1m- 
mersed for a long time in salt solution, and are repeatedly 
stimulated, give a wave of positivity.* Still more suggestive. 
is the fact that the excitatory state is often diminished when 
passing through a portion of nerve treated with NaCl—abso- 
lutely with a 61 per cent. NaI solution—though excita- 
bility is still present.+ Thus the wave of negativity 1s, in the 
second instance, suppressed, as we have said it may be, 
though a wave may be started from the point affected by 
direct action of the current. The reason why the wave is so 
absolutely suppressed in the case of Nal is probably the high 

- stimulation efficiency of Nal causing a great predominance 
of anions; as we shall see, the number of kations in a normal 
wave of negativity in medullated nerve is small. 

It will be ohvious that there is a difficulty in proving this 
point in nerve, because the wave of positivity in the affected 
region is converted into a wave of negativity directly it 
emerges. But our previous investigations into the contrac- 
tion of muscle show that a wave of positivity cannot cause a 
contraction until it be converted into a wave of negativity, 
because a wave of positivity would only diminish, not increase, 
the P.D. between the hyaloplasm and spongioplasm, and, 
therefore, the surface tension at their contact surface would 
not be diminished, and no contraction would ensue; hence, a 
portion of a muscle which has been treated with a solution 
which has a sufficiently great negative stimulation efficiency 
ought to act as a motor nerve to the rest. 

This can be very easily demonstrated in the intestine of a 
fly. In insects the walls of the intestine contain “striated 
(uninuclear) muscle cells, which by contraction set up the nor- 
mal peristaltic movements of the digestive tract.” { The 
species I used for experiments was Callophora villosa, Desv., 
which is the Australian representative of the English blue- 
bottle. If the last posterior segment of one of these flies is 
torn away with forceps, the end of the intestine is usually 
left hanging from it, and, if the operation be performed care- 
fully, nearly half an inch of intestine can sometimes be 

* Gotch: Schafer’s Textbook of Physiology, vol. ii., page 538. 
+ Gotch: Schafer’s Textbook of Physiology, vol. il., page 490. 

+ Biedermann: Electro-vhysiology : Trans. by F. A. Welby. 
vol. i., page 164.. 

Cc 
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obtained. If this be placed on a slide which has been slightly 
wetted with a decinormal solution of NaCl, and the super- 
fluous fluid taken up by filter paper, on examining the in- 
testine under the miscroscope peristaltic waves of con- 
traction are seen travelling down the intestine towards the 
rectum at an easily followed, uniform velocity, with moderate 
frequency. On now touching the intestine at about its middle 
point with a fine pointed camel’s hair brush, which has been 
just wetted with a decinormal solution of CaCl, a remark- 
able effect is observed : —If one of the peristaltic waves start- 
ing at the end of the intestine furthest from the rectum be 
followed with the eye, it 1s observed to completely disappear 
on entering the region which has been treated with CaCl, ; 
but if we continue to move the eye along the intestine at the 
game rate as the wave of contraction was formerly moving, on 
reaching the other end of the affected area the wave will be 
seen to emerge from it as vigorous as before, and to be travel- 
ling at the same rate. Thus, contraction has been abolished 
by the CaCl,, while conduction continues to take place at 
the same rate as before. The suppression of the wave of con- 
traction in the area affected is not due to any apparent 
change in form in the intestine in that area, for if the CaCl, 
be properly applied, no apparent change in form takes place. 
If, however, too much CaCl, is applied—so that it is not 
sufficiently diluted by the NaCl present (e.g., a small drop)— 
the intestine at that part is thrown into corrugations which 
represent fixed contractions ; that is, the intestine at that part 
acquires “‘tone’’ (the cause of this will be considered later), buw 
this does not alter the effect of the CaCl, upon incoming 
waves of contraction, which enter, and are suppressed, and 
re-appear at the other end of the affected region as before. 
Care must be taken in these experiments not to have the in- 
testine too wet, otherwise it is difficult to confine the effect 
of the CaCl, to a given region, as the CaCl, is carried 
about by currents in the water. I repeated this experiment a 
number of times, and, when the above-mentioned precautions 
had been taken. I never failed to get the effect described. I 
also obtained the same effect using a decinorma! solution of 
BaCl, instead of CaCl,. On glancing at the table of stimulation 
efficiencies in section 4, it will be seen that both CaCl, and 
BaCl, have high negative stimulation efficiencies, so 
that our theoretical deduction is confirmed by these experi- 
ments. The action of CaCl, and BaCl,, when applied to 
a limited region of the intestine, may be contrasted with that 
of a decinormal solution of KCl when similarly applied, al- 
though no more apparent change of form is produced in the 
intestine by the KCl than by CaCl,; yet not only is the 
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wave of ccntraction suppressed in the region treated w:tn 
KCl, but also the wave of excitation, inasmuch as no wave 
of contraction issues below the part affected—all parts of the 
intestine below that treated with KCl remain motionless, 
while those above that part are in vigorous peristalsis. This 
action of KCl in abolishing both contractility and _ excita- 
bility in the intestine of the fly is only an instance of its 
general effect upon contractile tissues, the cause of which wall 
be discussed later. 

7.—On THE NoRMAL PRESENCE OF ANION-PROTEID IN 

CERTAIN TISSUES, AND THEIR SENSIBILITY. 

A fact which it is important to realise is the normal 
presence of a certain amount of anion-proteid in irritable 
tissues. It is easy to see that this 1s a priort probable, for, 
since the blood and lymph contain ions of both kinds, it is to 
be expected that some anions would be taken up and formed 
into anion-proteid. But confirmatory evidence is not far to 
seek: the cardiac inhibitory vagus fibres, when excited, pro- 
duce a positive variation of the muscle current; this can only 
be due to anions released by the nervous impulse, and since 
“as regards their galvanic re-action to excitation they differ 
in no respect from other nerve fibres,’’* these anions must be 
displaced from anion-proteid in the muscle itself, or in the 
nerve endings. The “staircase” phenomenon, that is, the 
improvement of each of the first few contractions of a 
muscle by the one that precedes it, which is specially notice- 
able in the heart, and in the swimming bell of medusz,y+ is 
direct evidence of the fact that the wave of negativity is not 
propagated by mere diffusion; for some chemical change evi- 
dently takes place wherever the wave passes, since the im- 
provement is not confined to the point stimulated, but occurs 
at all points traversed by the wave of negativity.{ I attri- 
bute the “staircase” to the presence of a small amount of un- 
stable anion-proteid, which tends to accumulate, and is mostly 
removed by the first few waves of negativity, the kations of 
which displace the anions. We should note that the “stair- 
case’ is not always comparable with the cumulative effect of 
sub-minimal stimuli on many tissues, so that they eventually 
become capable of causing discharge and evoking contraction. 
In this case, no doubt, the kations accumulate, being added 

* Biedermann: Electro-physiology, vol. 11., page 257. 

+ Vide Romanes: Jeilyfish, Starfish, and Sea-urchins, Int. 
sec. ser., page 56. 

+ Romanes: Jellyfish, Starfish, and Sea-urchins. Int. sc. 
ser., page 57. 
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to by each stimulus until at last they reach the necessary 
minimum required to displace ions from the ion-proteid. 
The same principle explains idio-muscular swellings—fixed 
waves of contraction of small extent; these are due to the 
kations set free not being sufficient to cause a discharge by 
displacement, but sufficient to augment the P.D. between 
hyaloplasm and spongioplasm, and so cause local contraction 
—while the same principle, together with the presence of 
anions, explains the local extension at the anode seen in some 
muscles ;* anions are liberated, as in ordinary electrolysis, at 
the anode—the P.D. between the hyaloplasm and_ spongio- 
plasm is diminished, and the muscle extends; but, as kations 
are predominant, the anions are not strong enough to cause 
displacement, and so the excitation does not travel. Some- 
times the P.D. is so far reduced that the muscle extends so 
much as to break at the anode:} such a result could not, of 
course, take place unless the muscle had, normally, a good 
deal of “‘tone’’—that is, there is considerable room for exten- 
sion and free kations are numerous. 

This leads us directly to the consideration of the 
“threshold number” of a tissue—that is, the number of ions 
necessary to cause a discharge in a given tissue (the inverse 
of which is proportional to the “sensibility” of the tissue). If 
we call this number per unit cross-section 6, it is evident 
that / must vary considerably in different tissues, and that 
the greater PB is the slower will be conduction of excitation, 
for at each successive point more time must be allowed for 
the ions to gather. Since in non-medullated nerves the rate 
of conduction 1s much lower than in medullated nerves (8 
metres per sec. in the former, 27 per sec. in the latter{) we 
may state provisionally that 6 is greater in non-medullated 
nerves than in medullated. This is confirmed by the fact 
that non-medullated nerve re-acts better to stimuli of prolonged 
duration than to short induction shocks, § for more time is 
required by the electric current to liberate # ions in non- 
medullated nerves than in medullated, in which extremely 
short current duration is sufficient.|| The conductivity of 
medullated nerve, and. indeed, of all excitable tissues, 1s lower- 

vol, i1., page 236. , 

+ Ibid., vol. 11., page 289. 

t Goteh: Schifer’s Textbook of Physiology, vol. i., pages 
455 and 482. 

§ Ibid., vol. ii., page 284. 

| Ibid., vol. ii., page 475; and Biedermann: Electro-physi- 
ology: Trans. by F. A. Welby, vol. ii., pages 121 and 122. 
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ed by lowering the temperature.* This means that / is 
raised, therefore the excitability to short-duration stimuli is 
lowered.+ Since conduction is much slower in smooth than in 
striated muscle, 8 must be greater in the former, and the 
minimal duration of excitation, in order to cause contraction, 
is therefore greater in smooth than in striated muscle. And, 
indeed, Biedermann states generally that the excitation of 
more sluggish excitable tissues depends on the duration of the 
stimulus.t The conductivity of muscle is lowered by lower- 
ing the temperature, but the height of the contractions is 
augmented :§ this is because of the greater value of § caus- 
ing a greater P.D. on excitation. Since the rate of propa- 
gation in the heart is less than in striated skeletal muscle (1°5 
metres per sec., as against 3 metres per sec.){| @ is pro- 
bably greater in heart muscle than in ordinary striated 
muscle. 

8.—PotarR EXxcITATION IN MUSCLE AND NERVE AND 

ELECTROTANUS. 

One of the most striking facts in the electrical stimula- 
tion of muscle is that the make contraction starts at the 
kathode, and the break contraction at the anode. From my 
theory, however, it seems to obtain a sufficiently simple ex- 
planation. On the passage of the electric current the ion- 
proteid undergoes decomposition, and, in accordance with 
the laws of electrolysis, kations collect at the kathode. As 
soon, however, as the kations at the kathode reach the 
“threshold number” they displace the kations from the adja- 
cent section of ion-proteid material; these, in turn, displace 
the kations from the next section, and so the wave of nega- 
tivity is propagated through the tissue. This view of the 
nature of the “wave of negativity” obtains further support 
from the fact that “‘the responsitivity of the kathodic points 
of fibres in a muscle traversed by a current increases, up to 

a certain limit, with the intensity of the polarising current. 
This limit, however, is very low . . . beyond this limit 
excitability diminishes, as has been shown, in _ proportion 
with the strength of the polarising current.’ ] Suppose a 

* Gotch : Schiifer’s Textbook of Physiology, 2) il., pages 
486 and 584. 

+ Ibid., vol. ii., page 485. 
+ Biedermann: Electro-physiolozy, vol. ii., page 106 

§ Ibid., vol. i., page 98. 

| Burdon Sanderson: Schafer’s Textbook of Physicivgy, 
vol. ii., pages 383 and 443. 

{ Biedermann: Electro-physiology: Trans. by F. A. Welby, 
vol. i., page 285 
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certain amount of kation-proteid to be on the point of break- 
ing down at points which are about to be made kathodie by 
the polarising current, then, if the strength of the polarising 
current be insufficient to decompose the whole, an additional 
excitation will be aided by the effect already present. If, 
however, the polarising current has decomposed all the ion- 
proteid most immediately available, irritability at kathodic 
points will decrease. 

We now touch upon the curious fact, that during the 
closure of a constant current, after the make twitch, no per- 
ceptible effect is usually produced in striated muscle until the 
current is broken. 

This depends upon two factors: the superior stimulation 
efficiency of rapid variation of current density (to be con- 
sidered later); and, secondly, the comparative exhaustion of 
ion-proteid material at the kathode after make. It is obvious 
that such exhaustion must take place sooner or later, and we 
need not be surprised at its taking place immediately after 
the initial twitch, for, as we have seen, the duration of the 
current has an effect upon the height of the make twitch, 
inasmuch as it augments it ;* that is to say, the constant cur- 
rent decomposes a large amount of ion-proteid material 
initially, to produce the make twitch. 

We can account for the fact that persistent closure con- 
traction takes place more usually, and to a greater degree, in 
smooth than in striated muscle, by the higher value in the 
former of the ‘threshold number’—for an excess of free 
kations might be liberated by the current, sufficient to cause 
a considerable increase in tone of the muscle, and yet insuffi- 
cient to cause displacement, and so initiate a wave of nega- 
tivity. Nct only is variation of current density ordinarily 
of importance, but the comparative exhaustion of ion-proteid 
material after the make greatly increases the necessity for 
such variation in a way that will be explained shortly. Hence 
we cannot wonder that in such highly sensitive contractile 
material as striated muscle persistent closure contractions are 
not usually seen in a marked degree. 

Biedermann} states that a wave of contraction, initiated 
in an extra-polar tract, cannot pass the kathode of a polaris- 
ing current of certain intensity, while it can the anode. This 
is not due to the persistent closure contraction, because “‘inhi- 
bition is most pronounced when a persistent descending cur- 
rent in the upper half of the muscle has reduced the original 
persistent closure contraction to a minimum.” I can account 

* Biedermann: Electro-physiology: Trans. by F. A. Welby, 
vol. i., page 176. . 

+ Ibid., vol i., page 296. 
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for this in the following way:—The cause of the extra-polar 
wave of contraction is the accompanying ‘wave of nega- 
tivity,” which means that (in the first instance) when the 
wave of negativity approaches the kathode a number of kations 
are there set free. These kations will, however, be attract- 
ed by. the kathode, and, moreover, there will be very little 
undecomposed ion- proteid from which they can displace the 
ions ; hence, the wave of negativity will be seriously hindered, 
and the proteid residues at the kathode will tend to retain 
some of the kations. At the anode, on the contrary, unde- 
composed kation-proteid is abundant, and the kations are not 
retarded by the action of the current itself, so that the wave 
of negativity passes this region without hindrance. 

We have seen that a certain amount of anion-proteid is 
present in muscle and nerve, consequently, on electrolysis 
taking place, anions are liberated at the anode: but, since 
kations are predominant, their number is not sufficient to 
cause displacement, and therefore a discharge; while at the 
kathode the proteid residues cannot take up kations, for they 
are immediately dissociated ; but when the passage of the cur- 
rent ceases, the proteid residues at cne kathode immediatly 
pick up kations; hence the concentration of free kations falls 
at this point, and kations diffuse in from other points, in- 
cluding the anode; hence the mass influence of kations at the 
anode is diminished, the anions get the upper hand and create 
a discharge, which immediately, as we have seen, becomes a 
wave of negativity by displacement of kations. The concen- 
tration of kations at the physiological anode may, possibly, 
fall on break for other reasons; thus some of the proteid resi- 
due at the kathode may, when the current is broken, take up 
the ions from the adjacent ion-proteid ; this may in turn re- 
coup itself from the next section, and so the area of diminish- 
ed kation concentration would travel to the anode. 

The question immediately arises: Have we any other evi- 
dence of the liberation of anions at the anode? The answer 
is that we have ample in the phenomena of electrotonus. 

Lhe effect of anions at the anode would be to lower 
excitability, because, 11 order to obtain a sufficient excess of 
kations over anions to create a discharge the influence of the 
free anions has to be neutralised; it will be to lower con- 
ductivity, because the anions will tend to prevent the incom- 
ing kations from displacing ions from the ion- proteid by 
lowering their mass influence; and it will be to cause “‘posi- 
tivity” in the region of the anode. These are the well-known 
phenomena of anelectrotonus.* 

* Vide Gotch: Schifer’s Textbook of Physiology, vol. ii., 
pages 494 and 502: and Biedermann: Electro- physiology : Trans. 
by F. A. Welby, vol. 11., page 268. 
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The magnitude of the katelectrotonic effects will depend 
upon the magnitude of the threshold number (6). If only 
a part of the kations liberated at the kathode by a current is 
discharged, there will be improvement in excitability, con- 
ductivity, and “negativity” at the kathode, owing to the 
influence of the free kations; this will be the case when P is 
small, and occurs, as we should expect, in medullated nerve.* 
But where f is large, and the ion-proteid therefore more 
stable, a very large proportion of the electrolysable portion 
of the ion-proteid is used up in initiating the discharge, and 
therefore the proteid residues at the kathode, after discharge, 
are great in proportion to the free kations, and their delay- 
ing effect neutralises the improving effect of the kations, as 
is the case in non-medullated nerve, where, as we have seen, 
B is greater than in medullated nerve, and there is no 
katelectrotonus.t. If P be larger still the effect of the proteid 
residues is to reverse the improving effect that would other- 
wise be produced by the kations. This is the case in muscle, 
as we have seen, and in muscle f is greater than in nerve. { 
The magnitude of the anelectrotonic effect depends on ti 
amount of anion-proteid, but since no anions are discharged 
until break it should, in general, be greater than the katelec- 
trotonic effect, and this is, in fact, the case.§ In further 
support of our theory of katelectrotonus, we may allude to 
the fact’ that with strong currents of long duration conduc- 
tivity is retarded at the kathode even in medullated nerve 
owing to the greater amount of electrolysis and the gradual 
diffusion of kations from the kathodic points, leaving behind 
the indiffusible proteid residues. 

Since there is less anion-proteid than kation-proteid 
anelectrotonus develops more slowly than katelectrotonus, 
hence “currents of moderate strength but of short duration 
excite only on closure, 7.e., at the kathode.’{] Given the 
facts of electrotonus, Pfliiger’s law of contraction follows. 

* Vide Gotch: Schifer’s Textbook of Physiology, vol. ii., 
pases “ 494 and 502; que Biedermann: Electro-physiology: Trans. 

A. Welby, vol. page 268. 

+ Biedermann : baled tite ainda Trans. by F. A. Welby, 
vol. ii., page 284 

t Vide section 8, this paper. 

§ Biedermann: Electro-physiology: Trans. by F. A. Welby, 
vol. i1., page 268. 

|| Ibid., vol. ii., page 148. 

{© Gotch: Schifer’s Textbook of Physiology, vol. ii., page 506. 
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9.—Tue INFLUENCE OF VARYING CURRENT DENSITY. 

It seems probable that the reason for the importance of 
the steepness of increase in current density for evoking sous- 
cular contractions lies in the diffusion of the kations away 
from the points which form the physiological kathode. When 
the kations are only very slowly liberated they diffuse away 
from the points where they are liberated, so that they never 
become concentrated at any point, and their mass at any 
point is never appreciable in comparison with the mass of 
ion-proteid with which they come in contact. Hence the 
kations diffuse throueh the whole muscle without the poten- 
tial having risen at any point high enough to evoke a per- 
ceptible contraction. This view is supported by Bieder- 
mann’s statement that ‘the transmission of excitation from 
the seat of direct stimulation would seem, in the last resort, 
to be produced and conditioned by a rapid variation in the 
current.” * 

Persistent closure contractions, however, appear to be 
due to a number of kations liberated by the action of the 
current at the different points in the muscle forming the 
physiological kathode. These kations are insufficient to 
cause a wave of negativity from any of these points, but by 
raising the potential at such points they evoke a persistent 
contraction. If such were the case we should expect to find 
that persistent closure contractions were more apt to occur in 
muscles in which the threshold number is large ; and this is the 
case, for “the visible manifestations of persistent excitation 
fall into the background, while the excitatory effects of cur- 
rent variation come prominently forward in proportion as 
the excitable protoplasm is more highly mobile,’”*+ and we 
have seen that the less mobile a tissue is the greater is the 
threshold number (section 8). Thus we see why the dis- 
charge of the initial “wave of negativity” tends to inhibit 
persistent closure contraction in striated muscle.t Only the 
more stable ion-proteid compounds are left at the kathode, 
and these, besides being fewer in number for the current to 
act on, present a greater resistance to the dissociative effect 
of the current, so that very few ions will be liberated at any 
given moment, and these will diffuse into the spongioplasm 
before any accumulated effect is possible. 

* Biedermann: Electro-physiology: Trans. by F. A. Welby, 
vol. i., page 193. 

+ Ibid., vol. i., page 192. 

t Vide remarks on polar excitation in muscle, section 9, this 
paper. 
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10.—TETANUS AND FATIGUE. 

When a second momentary current is sent into a muscle 
before the contraction due to the first has subsided, the effect 
of the second current is added to that of the first, and a new 
contraction appears superimposed upon the old, starting from 
the degree of contraction at which the latter had arrived, 
and proceeding much as if that were the normal condition of 
the muscle; with succeeding currents the process goes on 
until a certain limit of contraction is reached, beyond which 
the muscle cannot go. If the shocks follow one another 
quickly enough the recording lever will trace upon a travel- 
ling surface a straight line, and the muscle is said to be in 
tetanus, and it will, if the shocks are kept up, continue in 
this condition until “fatigue” sets in, and the lever gradually 
sinks. 

Helmholtz considered that ‘from the point at which ‘te 
second excitation becomes effective the twitch behaves as if 
the contracted state of the muscle at the moment was its 
natural state, and the second twitch, alone, induced in it” 
It has been found, however, that this is not true even for the 
second twitch; it is lower than the first and of a _ shorter 
period,* while it is obviously not applicable to the later 
twitches when the hmit is nearly reached. The reason for 
this summation is, of course, the repeated discharge of ions 
from the seat of stimulation- -the twitches will become smaller 
and smaller and shorter as the 1on-proteid is used up—and no 
increase of contraction can then take place. At this period, 
however, since a great mass of kations have been rapidly 
liberated, they cannot diffuse at once into the spongioplasm 
so as to diminish the difference of potential at the contact sur- 
face; so that the muscle remains for some time in tetanus, 
and only as the kations diffuse into the spongioplasm will the 
lever sink and the muscle enter into “‘fatigue’—-finally the 
lever sinks quite, and the muscle is isoelectric—or, only with 
the usual contact difference of potential between its hyalo- 
plasmic and spongioplasmic surfaces. An objection may ke 
raised: Why do rapidly succeeaing shocks produce reiterated 
contractions when a constant current fails to cause persistent 
contraction? There are two reasons: First, that to produce 
complete tetanus in striated muscle the shocks must be of 
extremely short duration ; and we have seen that such shocxs 
do not discharge so many ions as longer ones; that is, there 
is a reserve left, while the muscles ii which the shocks aeed 
not be so short are just those in which persistent closure con- 

* Biedermann: Electro-physiology: Trans. by F. A. Welby, 
vol. i., page 115. 
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tractions take place. Secondly, during the intervals, however 
short, the proteid residues will be able to gather more kations, 
though fewer as time goes on, because the supplies get used 
up; nevertheless they will be able to do so to some extent all 
the time, and this corresponds to the fact that in tetanus the 
muscle is really vibrating, though its vibrations are imper- 
ceptible by ordinary methods.* This is further confirmed by 
the fact that too rapid a succession of stimuli corresponds in 
effect to a persistent stimulus, even in striated muscles.+ 
Schoenlein & Richet’s observations of ‘“‘rhythmically interrup- 
ted tetanus” in striated muscles are doubtless due to the 
hyaloplasm reclaiming kations drom the spongioplasm at the 
point of stimulation during the intervals. { Another reason 
for the rapidly decreasing height of the summated stimul: lies 
in the fact that the elastic re-action of the walls of the sar- 
cous elements becomes less and less as the muscle contracts, 
so that each new contraction in the series starts with less force 
to counteract the pull of the surface tension than the pre- 
vious one; hence absolute tetanus may correspond to a state 
of the sarcous elements in which no pull is being exerted on 
the wall at all. That “fatigue” is really due to the diffusion 
of the kations into the spongioplasm is shown by the fact that 
in the ureter “each wave of contraction produces a temporary 
depression of excitability and conductivity in the sheet of 
muscle, from which it only recovers during the subsequent 
diastole and interval (just as in the striated muscle-nets of 
insect intestine).”§ This also illustrates the rapidity with 
which the hyaloplasm recovers itself and again gathers 
kations; one is also reminded of the “refractory period” in 
the heart. It may be frequently observed that when a frog’s 
gastrocnemius has been tetanised through its nerve for as long 
as several minutes, so that the lever has almost dropped to 
the base line again through fatigue, if the tetanising current 
be opened only for a moment, and then closed again, the 
muscle, if it is fresh, will contract in tetanus almost to the 
‘same height as before. We should, indeed, expect that 
striated muscle with its low 6 (and consequently high sensi- 
bility), and a comparatively large surface of spongioplasm to 
regain kations from, would have a very much shorter “‘re- 
fractory period” than the heart or the smooth muscle of the 
ureter. 

* Biedermann: Electro-physiology: Trans. by F. A. Welby. 
VoL. 1., pace 135. 

+ Ibid., vol. i., page 1381. 

t [bid., vol. i., page 131. 

§ Ibid., vol. i., page 167. 
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11.—THE Work or MUSCLE AND THE INFLUENCE OF TENSION. 

It is well known that the work done by muscle increases, 
up to a certain point, with the magnitude of the load, and 
then decreases to zero, or even becomes negative, in contrac- 
tion. The reason for the initial increase in the work done, 
as well as the cause of the favourable effect of moderate ten- 
sion upon all contractile tissues, lies in the fact that ihe 
tension increases the surface of contact between the hyalo- 
plasm and spongioplasm. It is, indeed, obvious, a priori, that 
when an elastic substance is stretched in any way its surface 
is increased ; and this is just the case with the sarcous wle- 
ments. Hence, the work whic& has to be done against the sur- 
face tension, along the contact surface, in order to increase 
that surface, 1s diminished ; and, since the same work as before 
will be done by the ions set free on excitation, only avsainst 
a tension that has been diminished, the owtput of work will 
be greater. 

At the same time, the longitudinal stretching of the sar- 
cous element (spongioplasm) will have a horizontal component 
tending to decrease its diameter—that is, to decrease the elas- 
tic reaction outwards, and so decrease the tendency of the 
sarcous element to bulge on stimulation ; when this unfavour- 
able influence exactly balances the favourable, the work will 
be the same as with a minimal load; between these points 
there must be a point of maximum work output; afterwards 
the work falls, and, finally, becomes zero. If, now, more 
loading is added, when the muscle is stimulated, what hap- 
pens is that the pull of the hyaloplasm upon the wall of the 
sarcous element is diminished ; normally the horizontal reac- 
tion would cause the walls to bulge, but now, owing to the 
great vertical strain, the horizontal reaction 1s converted 
into a vertical one, and the muscle elongates when it con- 
tracts: this is known as Weber’s paradox.* It is just as if 
one violently compressed an indiarubber tube which was 
being at the same time violently pulled. On releasing the 
compression the tube will become more stretched, and its aver- 
age bore diminished ; but, if the tube were not stretched its 
average bore would be increased. 

12._THr AcTION OF CHEMICAL REAGENTS UPON THE 
CoNTRACTURE OF MUSCLE. 

If the “negativity” at any point in a muscle is deter- 
mined by the number of free kations in the hyaloplasm at 
that point, we should expect to find that when a muscle is 

* Hailiburton: Handbook of Physiology, fourth edition, 
page 135. 
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dipped into an electrolyte with a positive ‘stimulation eftici- 
ency’ it would become negative at those points which are 
wetted, and we find this to be the case. If one end of a sar- 
torius that is free from current is briefly immersed in highly 
dilute solutions of K salts, that end becomes strongly “nega- 
tive’ to the rest. This is simply neutralised by washing out 
with physiological NaCl solution.* A glance at the table 
of stimulation efficiencies will show that all the salts of K 
used in physiology have positive ‘stimulation efficiencies.” 
The antagonistic action of NaCl is simply accounted for by 
the fact that it has a negative “stimulation efficiency.’ That 
the action of NaCl in abolishing the “negativity” induced 
by K salts is really due to the fact of its anions diffusing 
faster than its kations is shown by the fact that Engelmann 
found that a solution of NaCl, if stronger than 6 per cent., 
produces a weak “‘positivity” at points of a muscle immersed 
in it.t In face of the fact that nearly all potassium salts 
are highly positive stimuli—as shown by the table of stimula- 
tion efficiencies—it is difficult to deny that their highly 
poisonous effect, when applied to muscle, must be in some 
way connected with the high velocity of the K ion, and I 
think the explanation must be this: that when a muscle is 
dipped into too strong a solution of KCl, suppose, the kations 
diffuse so rapidly into the muscle-hyaloplasm and _ spongio- 
plasm that little or no contraction is evoked, for the muscle 
is now throughly permeated with potassium ions, and ion- 
proteid cannot break down at any point without kations being 
immediately at hand to regenerate it. Even a strong cur- 
rent might not be able to hberate enough kations in any one 
section of the muscle to overcome the mass influence of those 
in the next; in fact, potassium salts may be said to induce a 

state of “persistent anabolism” in the ion-proteid. Thus it 
would appear that the poisonous effect of potassium salts is 
primarily due to loss of conductivity in the muscle, owing to 
an excessive rise in the threshold number, and this view is 
fully borne out by my experiments on the intestine of the 
fly. If a section of the intestine is treated, in the manner 
described in Section 7, with decinormal KCl solution, a 
block is created at the points thus treated—no contraction 
can pass this area, and, moreover, the peristaltic contractions 
travelling down the intestine do not reappear below the 
affected area, hence the excessive rise of the threshold num- 
ber at the points treated with KCl renders propagation of 
the wave of excitation by displacement impossible. 

* Biedermann: Electro-physiology: Trans. by F. A. Welby, 
vol. i., page 354. 

fod: vol.'i., page! 356. 
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It has been shown that potassium salts produce a pro- 
longed contraction of the gastrocnemius muscle of a frog, 
while calcium salts and, to a lesser extent, sodium salts, 
antagonise this action of potassium salts. * We can easily see 
that this action of potassium salts is due to the faster diffusing 
kation augmenting the P.D. between the hyaloplasm and 
spongioplasm, and hence lowering the surface tension at the 
contact surface, and causing prolonged contraction, while the 
action of the Ca salts and Na salts is simply due to the fact 
that in them the anion usually moves faster than the kation. 

“The excitability of certain contractile substances (sper- 
matic filaments, ciliated cells) is considerably heightened by 
Na,CO, in dilute solutions.” “If the pelvic end of 
an uninjured curarised sartorius dips into a ‘5—1 per cent. 
solution of this salt, the excitability of the muscle to the 
closure of weak ascending currents is seen after a short time 
to be extraordinarily augmented, while the descending cur- 
rent still works quite normally, although break excitations 
are discharged with such low intensity of current and brief 
duration of closure as would not occur in normal muscle.’’t 
This improvement of contraction and excitability on treating 
with the Na,CO, is, I believe, owing to its low ~posztive 
stimulation efficiency slightly increasing the threshold num- 
ber, while the incoming kations enable a sufficient number to 
cause displacement to gather more quickly at any point. In 
my own experiments I have observed this improvement in the 
sartorious, in the semi-membranosus of the frog (fig. 7), and in 
the intestine of the fly. If a section of the fly’s intestine be 
touched with decinormal Na,CO,, the peristaltic contrac- 
tions are much augmented at that part; and, if the intestine 
be quiescent owing to long exposure to NaCl, peristaltic 
contractions will start at the point painted with Na,COQ,. 
The improvement, in both cases, quickly dies away, and the 
intestine becomes puckered at the part affected owing to 
increase of tone, this part now acting as if it had been 
painted with KCl. This is to be explained by the effect of 
the natrions being, at first, partly neutralised by the chlori- 
dions already present, and then as the natrions become pre- 
dominant the stimulation efficiency is too great, and the i1on- 
proteids enter into persistent anabolism. 

* W. D. Zoethout: American Journal of Physiology, May, 
1902: The Effects of Potassium and Calcium Ions on Striated 
Muscle. ; 

+ Biedermann: Electro-physiology: Trans. by F. A. Welby, 
vol. i., page 221 
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FIGURE 7. 

13.—RHYTHMICITY IN MUSCLE AND THE ACTION OF 

INHIBITORY AND AUGMENTOR NERVES. 

Direct proof that the rhythm of the heart is due to the 
presence of electrolytes in the circulating medium is afforded 
by the fact uuat if the proteids be removed from serum which 
is then circulated through the heart the rhythmic contractions 
will continue. If the salts are removed and the serum 1s 
circulated it is ineffective.* The solutions generally used aud 
found effective stimuli for the heart-beat have negative stimu- 
lation efficiencies, owing to the predominance of NaCl. 
Let us, therefore, consider the case of an _ excised heart 
through which a solution, which has a negative stimulation 
efficiency, is circulated. Assuming that the walls of the 
heart are equally permeable to both the ions in the solution— 
an assumption which, however, is not strictly permissible— 
we see that, owing to the difference of ionic concentration on 
the two sides of the muscle surface, ions are continually 
diffusing in—but at different rates—the anions more quickly 
than the kations. Since the time taken for the anions enter- 
ing the hyaloplasm to reach a given number—the threshold 
number—will be inversely proportional to the velocity with 
which the anions enter, we may conclude that, other things 
being equal, the frequency of the beat is ereater the greater 
the velocity of the anions in the solution. Also, since the 
driving force which causes the ions to diffuse into the muscle 
is dependent upon the difference in ionic concentrations on 
the two sides of the muscle surface, we see that, if the solu- 

* Gaskell: Schafer’s Textbook of Physiology, vol. ii., page 
226. 
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tion is kept sufficiently dilute to ensure complete dissociation 
of the salts, the frequency of the beat will be greater the 
greater the concentration. And, obviously, the frequency 
will be less the sreater the threshold number. 

We further notice that if the ions diffusing into the 
muscle gathered unchecked on the muscle side of the sur- 
face, diffusion would shortly cease because of the approxi- 
mation of the concentrations on both sides—the process could 
not ‘be kept up. But we know that this is not the case; a 
periodic discharge of anions takes place which, by releasing 
kations, starts waves of negativity, giving rise to the contrac- 
tions, or, when the heart is bathed in a solution with a posi- 
tive stimulation efficiency, the periodic discharge is one of 
kations starting, as before, a wave of negativity. The con- 
centration after each contraction is, therefore, on the muscle 
side, kept automatically constant, as far as anions are con- 
cerned ; on the fluid side it is kept absolutely constant by cir- 
culation, but during the intervals between contractions the 
difference between the concentrations on the two sides is not 
constant, but continually falls off. Another fact to be con- 
sidered is that the difference between the velocities of en- 
trance of the anions and kations will diminish progressively 
during the intervals between contractions owing to the electro- 
static repulsion, due to the excess of one kind of ion which has 
entered, tending to accelerate the other kind of ion and 
retard the ion bearing a similar charge. Finally, we have 
to take into account the reciprocal influence of kations and 
anions in altering the threshold number—kations will aug- 
ment the threshold number for anions, and anions will aug- 
ment the threshold number for kations. Hence the 
threshold number will be greater the less the difference be- 
tween the velocities of the anions and kations on entering the 
muscle. Also, it is possible that kations of one kind may 
raise the threshold number for kations of another kind (when 
the solution contains two or more salts). Hence the threshold 
number, and consequently the extent of contraction, will 
vary considerably in different solutions. 

It is obvious that a number of conditions must be satis- 
fied in order that a solution may be able to keep a heart beat- 
ing. Thus, the threshold number must be reached on the 
muscle side by the faster-moving ions before their velocity 
has been reduced to that of the slower-moving ions, by the 
electrostatic force which they develop on the muscle side. 

This involves the difference between the velocities of the 

anions and kations, the influence of one sort of ion in rais- 

ing the threshold number for another sort, and the difference 

between the concentrations of the ions on the two sides of the 

muscle. Then, again, if the frequency of the beat is too 
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great the beats will merge into one another, and the heart 
will go into tonic contraction. 

Thus, the normal rhythm of the heart is due to the ions 
diffusing in from the blood, and the delicate adjustment of 
the threshold number to the nature and concentration of the 
salts in the blood. Almost any point in the heart is capable, 
in a greater or less degree, of initiating this rhythm, e.g., if 
the auriculo-ventricular groove be ligatured or cut through, 
a series of rhythmical contractions is initiated; this is soon 
suppressed ; subsequently a more permanent series is initi- 
ated.* The “rhythm of excitation” is due to the kations re- 
leased by the injury due to the cut or ligature, the “rhythm 
of development” to kations diffusing in from capillary spaces. 

A permanent rhythm, such as we see in the normal 
heart, could not be maintained on a nutrient fluid whose 
stimulation efficiency was negative, unless the excess of 
anions was continually removed, for otherwise the anions 
would gradually convert most of the kation-proteid into 
anion-proteid, and contraction would become impossible. The 
solutions, however, which are generally used as circulating 
media to keep up the heartbeat have negative stimulation 
efficiencies owing to the predominance of NaCl. We should, 
therefore, expect to find, if the preceding reasoning has been 
correct, that the rhythm of the heart would be slowed by add- 
ing a little KCl to the solution (sufficient to reduce its 
stimulation efficiency without making it positive), and quick- 
ened by adding CaCl, so as to increase its stimulation efh- 
ciency (since CaCl, has a greater stimulation efficiency than 
NaCl.). This was found to be the case by Greene.+ He 
found that calcium salts in isotonic solutions of NaCl stimu- 
lated a cardiac strip to increased rhythm and final permaneat 
contracture. KCl in isotonic solutions of NaCl prevent- 
ed contractions and kept the ventricular strip in a state of 
relaxation. If the salts CaCl, and KCl were in the pro- 
portions of ‘026 per cent. CaCl, to :03 per cent. KCl, a 
few good contractions at a very slow and irregular rate might 
result. If the ratio was changed by increasing the CaCl,, 
or by decreasing the KCl, then the contractions were in- 
creased in frequency; but if the CaCl, was diminished or 
KCI increased, few contractions were developed, or none at 
allt At first sight, these results might seem to be opposed 

: * Gaskell: Schafer’s Textbook of Physiology, vol. ii., page 

= C. W. Greene: American Journal of Physiology, 1899, 
vol. ii., page 82. 

+ Ibid., vol. ii., pages 107 and 125. 
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to those obtained by Zoethout in experiments on the gastroc- 
nemius,* but, in reality, these results are due to the action 
of KCl and CaCl, in lowering and raising the stimulation 
efficiency of NaCl respectively. Pure CaCl er aCl 
applied to a heart strip throws it into strong tone,{ as might 
be expected from the high stimulation efficiency of both, 
since the frequency of contraction is greater the greater the 
difference between the ionic velocities. Hence the two sets of 
results are, by this theory, brought into entire harmony. 

With regard to the influence of the threshold number in 
lowering the rate of rhythm, it is obvious that the height of 
contraction depends upon the magnitude of the threshold 
number, for the greater the potential of the wave of negativity 
the greater is the maximum P.D. produced between the 
hyaloplasm and spongioplasm; hence we should expect that 
the slower the rhythm the greater the height of contraction, 
other things being equal. This has been experimentally proved 
for smooth muscle by Woodworth.{t As # grows greater in 
excitable tissues we find that the “refractory period” grows 
greater. During this period the tissue will not respond to 
stimuli, and it is greater in cardiac than in _ striated 
skeletal muscle. The reason is that, 6 being greater, a 
greater time must be allowed for the amount of ion-proteid 
corresponding to £ to become unstable ; of course, the moment 
at which the kations at the point of initiation are sufficient 
to cause a contraction will coincide with the moment at which 
the ion-proteid is in a certain minimal state of instability. 
This is the same as saying that immediately after a wave of 
negativity has passed a point, P is great at that point, and 
the amount of decomposable material small; the amount of 
decomposable material grows, and (6 diminishes until a cer- 
tain point is reached at which excitation by a given stimulus 
is possible. Thus the slowing of a wave of negativity travel- 
ling too soon after a contraction is due to the greater magni- 
tude of the threshold number.|| Since the frequency of 
contraction is greater the greater the difference between the 
ionic velocities, any solution in which the ions move at very 
different rates will cause tonic contraction. Hence alkalies 
cause tonic contraction. 

* Vide section 12. 
+ OC. W. Greene: American Journal of Physiology, 1899, 

vol. ii., page 101. 
+ R. S. Woodworth: American Journal of Physiology, 1899. 
§ Gaskell: Schifer’s Textbonk of Physiology. vol. 1i., page 

189. 
|| Ibid., vol. u1., page 195. 
q Ibid., vol. ii., page 195. 
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In general, imhibition must be due to an income 
of anions large enough to neutralise the kations present, 
but not strong enough to cause a discharge in addi- 
tion. If inhibition in the heart were due to the refractory 
period after a subminimal discharge of kations it could not | 
last 252 seconds after stimulation of the vagus, as it may do.* 
We should expect the anions to cause a relaxation, and this 
takes place.j © We should expect excitation of the inhibitory 
nerve, if it sets free anions in the muscle, to cause ‘‘positi- 
vity” at the points affected, and this is the case.{ All doubt 
as to the action of the inhibitory fibres of the vagus: being 
comparable to the effect of free anions at the parts affected — 
that is, to anelectrotonus—is removed by the fact that ‘a 
crystal of salt applied to the sinus will produce tne same 
electrical variation as stimulation of the vagus nerve,” § since 
in NaCl the stimulation efficiency is negative. In some 
animals the contractions of the ventricle are not diminished 
by vagus stimulation, hence there must be few or no anions 
at the vagus nerve-endings in the ventricles of these animals, 
and a most remarkable confirmation of my theory as to the 
nature of the “‘staircase’’|| and of inhibition is that “another 
somewhat unexpected coincidence is brought out by the com- 
parison of ventricular muscle, whose contractions are 
diminished by vagus’ stimulation and _ ventricular 
muscle, whose contractions are not so diminished, 
namely, that the staircase phenomenon obtains 
only in the former case, and not in the latter.” {i The effect of 
the anions liberated by the inhibitory nerve in the heart will 
be to depress the rate of the contractions, because a greater 
number of kations will have to gather at each point to over- 
come the mass influence of the anions. To depress the con- 
ductivity owing to the state of anelectrotonus induced, and 
to diminish the force of contractions owing to the diminished 
tonicity: all these are known effects of stimulation of the 
inhibitory nerve.** The auriculo-ventricular ring always 
specially tends to block contractions—we may assume that 

7 * Gaskell: Schifer’s Textbook of Physiology, vol. ii., page 

t Ibid., page 210. 
+ t Biedermann: Electro-physiology, vol. ii., page 257. 

ne § Gaskell: Schafer’s Textbook of Physiology, vol. i1., page 

| Vide section 7, this paper. 

i J Gaskell: Schiafer’s Textbook of Physiology, vol. 1i., page 
14, 

** Tbid., vol. ii., page 209. 
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this is due to an abundance of anions in this part—hence if 
we cut off the supply of kations, by lgaturing the coronary 
arteries, a block takes place,* because the anions have now 
got the upper hand. 

The auymentor nerves increase the rate of rhythm, be- 
cause kations are more abundant, and therefore at the initial 
points of contraction they more quickly reach the threshold 
number. The force of contractions increases because of in- 
creased tonicity. | Conductivity increases because the inhibi- 
tory action of the anion-proteid normally present is overcome 
by the free kations; that is, presuming that the augmentor 
nerves end in spots where anion-proteid is scarce, and that 
the impulse therefore sets free kations; and all these are 
known effects of stimulating the augmentor nerve fibres.t 
The alteration in tone and the negative variation produced 
by stimulating the augmentor fibres is slight. t{ This is to be 
expected, otherwise a discharge would be initiated at the 
nerve endings, and the refractory period would diminish con- 
ductivity. The discharge by the augmentor fibres must be 
less than the threshold number. 

The after-effect of inhibitory nerves in improving con- 
ductivity § is probably due to increased instability of the jon- 
proteid, the after-effect of the augmentors to the reverse. 

The facts we have considered throw light on the whole 
action of antagonistic nerves in the many cases where there 1s 
a double nerve supply. 

14.—RHYTHMICITY IN NERVES. 

One of the best examples of rhythmicity in nerves is that 
of Litter’s opening tetanus. ‘An indirectly excited muscle 
may, after prolonged closure of a powerful battery current, 
fall, on breaking the circuit, into a state of persistent tetanic 
excitation.” || It specially occurs in “cooled frogs,’ when, as 
we saw in section 7, the threshold number is great, and the 
nervous impulse which gives rise to the tetanus is rhythmic.{] 
There can be little doubt that this is a rhythmic discharge 
due to a collection of anions at the anode, just as a rhythmic 

* Gaskell: Schiafer’s Textbook of Physiology, vol. ii., page 
193. 

+ Ibid., vol. ii., page 216. 

+ [bid., vol. ii., page 218, 

§ Ibid., vol, ii., page 220. 

| | Biedermann: Electro-physiology: Trans. by F. A. Welby, 
vol. ii., page 117. 

q Ibid., vol. ii., page 119. 
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discharge is caused in the heart by the anions in a circulating 
fluid. ‘The long closure of a powerful current allows plenty 
of time for a large number of anions to be liberated at the 
anode, and, what is more important, a large amount of kation- 
proteid to be decomposed at the kathode, so that although 
the excess of anions liberated at the anode may 
not be equal to the threshold number’ while the 
current is closed, yet, on opening, the sudden rush of kations 
to the former kathode causes a sudden fall in the value of the 
threshold number, for anions, at the anode, so that the num- 
ber of free anions may now be many times the value of the 
threshold number. The fact that it occurs best when the 
threshold number is great (cooled nerves)—when the decom- 
position at the kathode is most marked*—favours this view. 
The fact that the “opening tetanus” is removed by immer- 
sion of the nerve in KNO, shows that it is due to anions, 
since it is removed by an excess of kations. 

15.—THE MovEMENTS oF PLANTS. 

This theory of the influence of the ion-proteid upon the 
surface tension of protoplasm gives a simple explanation of 
the movements, and especially the heliotropism, of plants. 
It is a well-known fact that, in the presence of chlorophyll, 
green plants, under the influence of light, decompose carbon 
dioxide, retaining the carbon and_ giving off the 
oxygen — this carbon is built up into carbo-hydrates 
and __ proteid.7 tence, it is évident that the 
rapidity with which the synthesis of proteid (and 
therefore of ion-proteid) goes on is dependent upon the 
supply of carbon; that is, upon the presence and intensity of 
illumination. Supposing a contact difference of potential, due 
to free ions, exists between the protoplasm of plant cells and 
the cell walls, it is readily seen that at the point where the 
assimilation of free ions into ion-proteid is going on most 
rapidly, this contact difference of potential will be diminished, 
and therefore, as we have repeatedly pointed out, the surface 
tension along the contact surface will be increased. This will 
mean decrease of surface at such points, and comparative in- 
crease of surface at other points; therefore, a cylindrical 
stem, in which assimilation is going on more rapidly on one 
side than on the other, will bend towards the former side. 

But, we have seen that if one side of a srowing plant 
stem is more strongly illuminated than the other, assimilation 
will be going on more quickly on the illuminated side; there- 
—— 

* Vide discussion of electrotonus, this paper, section 8. 

+ Vide Vine’s Physiology of Plants, 1886, pages 140-148. 
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fore, we should expect growing plants, with slender mobile 
stems, to bend towards the light. | And such is, in fact, the 
case. [I quote from Darwin: The Movements of Plants, 
page 465:—“In our various experiments we were wften 
struck with the accuracy with which seedlings pointed to a 
light, although of small size. To test this, many seedlings of 
Phalaris, which had germinated in darkness in a very nar- 
row box several feet in length, were placed in a darkened 
room near to and in front of a lamp bearing a small cylindri- 
cal wick. The cotyledons at the two ends and in the central 
part of the box would, therefore, have to bend in widely 
different directions in order to point to the light. After they 
had become rectangularly bent, a long white thread was 
stretched by two persons, close over and parallel, first to one 
and then to another cotyledon ; and the thread was found in 
almost every case actually to intersect the small circular wick 
of the now extinguished lamp. The deviation from accuracy 
never exceeded, as far as we could judge, a degree or two.” 

Of course, in such cases, it may be objected that chloro- 
phyll is not yet fully formed ; but, inasmuch as chlorophyll is 
very quickly developed in the light, it may be supposed that 
the process of its formation, and the consequent accelerated 
synthesis of proteid, begins at once; while plenty of time was 
allowed for the reaction, since, in the experiment just before 
the one quoted, eight hours was allowed for seedlings of 
Brassica and Phalaris to bend “rectangularly towards the 
light.” 
E In order to see how intimately the bendine of plants 

towards the light depends upon the illumination of the 
chlorophyll, it is only necessary to refer to Darwin’s “Move- 
ments of Plants,” page 449 to page 468. 

The few exceptions nearly all admit of some other expla- 
nation. Thus, Darwin shows that heliotropism may be much 
modified in some plants owing to their habit of climbing; in 
other cases apheliotropism may be induced because too intense 
illumination injures the chlorophyll,* and therefore reverses 
the effect we have described. Further, in time, the prepon- 
derating growth of the illuminated side will tend _to reverse 
the effect. In the rare cases where plants containing little or 
no chlorophyll are heliotropic we may assume that light aids 
assimilation in some other way. The tendency for leaves to 
place themselves perpendicular to any not too strong illumi- 
nationt is easily understood when we consider the influence 
of illumination upon the leaf stalk; illumination of its upper 
surface will cause a diminution of that surface—as we have 

* Darwin: The Movements of Plants, page 446. 

+ Ibid., page 449. 
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seen—and this will counteract the effect of gravity tending to 
make the leaf hang downwards. 

The importance of sudden change in illumination*® is due 
to two factors: one the tendency of growth to counteract 
heliotropism if illumination is carried on for some time, and 
the other the tendency the ions from the unilluminated side 
will have to diffuse faster into the illuminated side, as the ions 
there are assimilated, a tendency which would slichtly increase 
the P.D. at first lowered by the assimilation. It is evident 
that in normal growing plants these factors of heliotropism, 
growth, gravity, etc., will eventually reach a state of more or 
less settled equilibrium, which will determine the permanent 
form of woody parts. 

That differences of potential, such as we have described, 
do exist in plants is well known. Tus, Biedermann? men- 
tions that Kunkel found the veins of a leaf “positive” to the 
greea surface (translating this physiological terminology this 
means that internally to the leaf there was an E.M.F. tend- 
ing to promote a current from the green parts to the veins). 
There can be no doubt, I think, that this is due to the katious 
of the salts, brought up by the transpiration current, diffusing 
more rapidly through the walls of the vessels in the veins 
than the anions. The salts brought up are mainly KNO, 
and KCl, in which the kation has a greater velocity than the 
anion.t The same explanation applies to the “negativity” 
of the roots of a seedling towards the cotyledon, and higher 
parts,§ for the roots would have a large supply of kations due 
to diffusion from the moisture in the soil which diminishes 
progressively as the transpiration current mounts up the stem 
and the kations are assimilated. 

Hermann|| found that cross sections of the stem of a 
plant were “negative” to normal parts. This is doubtless due 
to decomposition of kation-proteid at the point of injury 
liberating kations. 

Burdon-Sanderson finds that when the leaf of Dionea 
closes, the lower surface becomes “negative” to the upper.{ 
This affords an explanation of its closure, since kations are 
liberated on the under side the surface tension on that side is 

* Darwin: The Movements of Plants, page 457. 

+ Biedermann: Electro-physiology: Trans. by F. A. Welby, 
vol. ii., page 2. 

4 Tide Table of Stimulation Efficiencies, this paper, sec- 
tion 3. 

§ Biedermann: Electro-physiology: Trans. by F. A. Welby, 
vol. li., page 5 

|| Ibid., vol. i1., page 2. 

§ Ibid., vol. ii., page 23. 
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reduced ; that is, the under surface tends to increase, and the 
upper to decrease, hence the leaf closes. 

16.—SuMMARY. 

It has been proved by Loeb and others that proteid takes 
up ions to form a loose compound, which they call ion- 
prc teid. 

Since these ion-proteid molecules must always be break- 
ing down, there must be, for this reason, if not for others, a 
number of free ions in any protoplasmic body, and therefore, 
in general, a difference of potential between it and the 
medium in which it lives. 

it is acknowledged by many physiologists* that the 
movements of unicellular organisms are due to changes in 
surface tension, while others, as Schafer,+ consider it pro- 
bable that the movements of muscles may be due to the same 
cause. It is, indeed, obvious from the structure of ameba, 
cilia, muscle, etc., that, if changes in surface tension take 
place, movements must follow. 3 

But since, for obvious reasons, the number of free ions 
in a protoplasmic body must always be chaneing or subject 
to change, it follows from known physical laws that the sur- 
face tension must also change. 

We have shown that this mode of accounting for the 
movements of organisms enables us to explain the galvano- 
taxis and chemotaxis ot unicellular organisms—the contrac- 
tion of muscle—the electro-motive and other phenomena ac- 
companying muscular contraction and the nervous impulse— 
the rhythmicity of certain muscles and nerves and 
the variations in their rhythm—the action of inhibitory and 
augmentor nerves, and the movements and electro-motive phe- 
nomena of plants. 

It seems, therefore, certain that this explanation of the 
genesis of movement in living bodies is, in the main, true, 
and that it is probably capable of explaining the whole of that 
vast complex of facts which have been gathered together 
under the head of phenomena of contractility and irritability. 

* Vide Biitschli: Protoplasm and Microscopic Foams: Trans. 

by E. A. Minchin, 1894, page 289; and Verworn: General 

Physiology: Trans. by Frederic 8S. Lee, page 561, 

"+ Schifer: Fesentials of Histology, sixth edition, page 56. 
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THE Rances or NortH-WESTERN SoutH AUSTRALIA. 

Although maps represent these ranges as separate en- 
tities, they must, on geological and lithological grounds, be 
regarded as belonging to one and the same grand system, the 
Antervening tracts of country which now separate the indi- 
vidual ranges being, for the most part, superficial deposits 
of comparatively recent sands and sandhills, or supra-creta- 
ceous deposits, known as the “desert sandstone.” 

Rising abruptly + from the surrounding sandy country, 

* This paper, which has been slightly abridged, was the suc- 
cessful Tate Memorial Medal Thesis, 1904. 

+ Compare J. Forrest, Explorations in Australia, III., page 
248 :—‘*‘The whole country is level, the ranges rising abruptly out 
of the plains, . “Also the general statement by James 
Geikie, in Farth Sculpture, page 202:—“‘Rising boldly above 

%9 the general level, they exhibit no trace of talus or debris. 
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they extend in an easterly and westerly direction as huge, in- 
trusive masses within crystalline schists and gneisses, mostly 
devoid of vegetation, though the intruded rocks bear 
“mulga,” pine tree, and undergrowth of bush and grass. 
Fertile sandy loams, carrying mulga scrub of variable extent, 
surround them ; while beyond this belt sandhills with “porcu- 
pine grass,” “desert oak,” “quondong,” etc., prevail. 

Their main bulk consists of plutonic masses, which form 
the cores of anticlinal folds of metamorphic rocks. Owing 
to the intense metamorphism induced not only in the in- 
truded rocks, but also at the outskirts of the igneous intru- 
sions themselves, it is often impossible to determine the 
actual plane of contact.* This factor has further been the 
cause of the contact rocks assuming a distinctive character by 
re-crystallisation of the original constituents (Hornfelsstruc 
tur). In this process the production of epidote has been 
greater than that of all other minerals, it being by far the 
most generally distributed near intrusions. 

The following section is a diagrammatic representation of 
the mode of occurrence of the igneous and metamorphic 
series. 

Fig. 1.—DrIaAGRAMMATIC SECTION THROUGH PORTION OF THE 
Muserave Ranges, East or MitcHeny’s Knos. 

Owing to the absence of representatives of the Cambrian 
system in proximity to the ranges, the age of the igneous in- 
trusions could not be definitely determined, but they cer- 
tainly took place before the Ordovician period, as examples 
may be seen in the low-lying outskirts, as, for instance, 
Indulkana, of rocks of the Ordovician period overlying the 
intruded fundamentals, and not being themselves penetrated 
by the eruptives. 

The Musgrave Ranges comprise an extensive series, rang- 
ing from acid to basic; the Mann principally acid and inter- 

* Mons. Michél-Levy has described similar features in the 
gneisses of the Central Plateau of France. He points out that 
whenever it is the case that the granite is massive and intrudes 
rocks of acid character the plane of contact is not sharp, but the 
intruded and intrusive rocks are connected by a contact zone.— 
Bull. Soc. Géol., France, Ser. 3, tome vii. pages 852 et 853. 
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mediate; while in the Tomkinson Ranges members of the 
basic and intermediate families are typical. The intermediate 
group is represented throughout by numerous diorite dykes, 
which are usually of no great thickness, but their frequent 
appearance within short distances of one another is in 
cases marked. Their plane of contact with the intruded 
rock is always well defined.* The diorite intrusions have 
occurred later than the main granitic injections of the dis- 
trict. This is evident from the fact that often the diorite 
can be found penetrating the granite.+ Yet the diorite in 
places does not appear to have been much subsequent in time, 
for magmatic intergrowths may be observed between diorite 
and granite rock that have been produced during a state of 
semi-plasticity of the latter. On the other hand, magmatic 
inclusions of granite rock within the diorite occur. These 
have been torn from the walls of the fissure, into which the 
diorite was injected, and embedded in the mass. 

The intruded rocks, where they appear in considerable 
and persistent thickness (Médchtigkeit), may be included 
generally under the headings of “gneissic quartzite’ { or 
“gneiss” proper: yet other crystalline schists are not wanting, 
although they are not represented to the same extent. The 
great variations in readings of the compass needle, produced 
by the magnetic minerals contained in the different granitic 
rocks that compose these ranges, have already been noted by 
various explorers. 

THE MUSGRAVE RANGES. 

General Remarks.—The Musgrave Ranges (Gosse, 1873) 
lie almost wholly in the State of South Australia, only two 
minor offshoots passing northward to beyond the boundary, in 
the localities of Opparinna and Fraser Hill. They rise from 
the plains as a compact chain that continues in an easterly 
and ‘westerly direction for a distance of over one hundred 
miles. They are, however, cut in several places by valleys of 
denudation that are now occupied by vast deposits of sand, 
the upper surfaces of which form elevated plains (such as 
Glen Ferdinand), that permit the ranges being crossed with 
no great difficulty transversely to their long axis. Their 
breadth varies, the maximum being about thirty-five miles, 

* Compare Michél-Levy, op, cit., pages 845 et 872. 
+t See also H. Y. L. Brown, Report Journey from Warrina 

to Musgrave Ranges, page 2 (Adelaide: by authority, 1889); 
and V. Streich, Scien, Res. Elder Expl. Exp., Trans. Roy. Soc., 
oe a., Vol. XVvi., pp.../7 and 83. 

_ _1 An altered (clastic) sandstone in which only a very faint 
indication of foliation has been brought about by the production 
of secondary minerals. 
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and the altitude is considerable. Mount Woodroffe, the 
highest peak, is estimated to be over 5,000 feet above sea 
level, and more than 3,000 feet above the level of the adjoin- 
ing desert. Hence this chain of mountains is by far the most 
massive of the series seen during the expedition. 

Igneous intrusions on a grand scale have produced the 
upheaval and form the inner mass of the several folds into 
which the intruded metamorphic beds have been thrown. 

Mr. W. C. Gosse, in 1874, pointe] out that the Mus- 
grave Ranges “are composed chiefly of granite,”* and later 
Mr. H. Y. L. Brown'+ (1889) that they “are composed of 
eruptive granite and metamorphic granite rocks of various 
kinds, chiefly hornblendic, and seldom containing mica,” 
comprising “ordinary granite, porphyritic granite, horn- 
blendic granite, graphic granite, granulite, pegmatite, 
syenite, quartz syenite, and epidosite, gneiss, both horn- 
blendic and micaceous, and siliceous and felspathic crystal- 
line rocks of various kinds,” and that they are intruded by 
diorite and _. dolerite. Mr. J. Carruthers stated :— 
+The Musgrave Ranges are composed principally 
of red granite rocks, and covered with  spinifex 
and few scattered pines; the flats between the hills, 
which are principally formed by large creeks coming out-of 
the ranges, are beautifully grassed, . . . the soils being 
a rich, red, sandy alluvial, and firm red loam.” : 

Igneous Rocks.—The intrusives vary in character from 
highly acidic to basic, the differences, however, between the 
members of one and the same family being slight. The acid 
rocks are principally granitic, the greater bulk consisting of 
a rather coarse-grained porphyritic variety, with large cor- 
roded crystals of a bluish felspar (orthoclase). Ernest Giles 
was the first to mentions this type of granite, and assigned to 
it the expressive term of “granite-conglomerate,’ making 
thereby particular reference to Mount Carnarvon, which is 
the eastern hmit of the Musgrave Ranges. Mr. W. C. Gosse, 
moreover, in describing Mount Morris, wrote || ‘that this 
portion of the range is composed of very coarse granite. At 
the entrance to Jacky’s Pass, on the south, this class of 
granite flanks the chain, but further east the southern slopes 

* Parliamentary Paper, No, 48, House Assembly, page 18. 

ft Report on Journey from Warrina to Musgrave Ranges. By 
authority: 1889. 

+ Report to Surveyor General (Adelaide Observer, January 
16, 1892). . 

§ Geogr. Travels in Centr. Austr., 1872-1873, Part ii., page 84. 

| Parliamentary Paper, No, 48, House Assembly, 1874, page 
16. 
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consist of fine-grained gneiss, the granitic outcrops being in 
the heart of the range. The main intrusion thus extends east 
of the pass towards Mount Woodroffe, thence taking a more 
northerly turn in direction of Mount Carnarvon; it has its 
greatest development east of Harries’ Spring, while on the 
eastern borders of the range gneisses predominate. In this 
respect the Musgrave resemble the Mann Ranges 

A subsidiary arm of the main injection of the igneous 
rock produces a prominence in the neighbourhood of Mit- 
ehell’s Knob, the major and minor veins of the same enclosing 
clastic (?) gneisses. (See fig. 1.) 

The ranges on the northern flanks, north of Mount Fer- 
dinand, present a picturesque appearance, produced by gro- 
tesquely shaped, isolated, bare, granitic masses (Sekunddre 
Kuppen). 

The granite, particularly that of the porphyritic variety, 
is characterised in the field by its strong tendency towards 
concentric weathering, large shells of rock exfoliating con- 
centrically to the present contour of the rock surface. This 
feature is deserving of particular notice. 

In the valley of the Ferdinand, west of the mount bear- 
ing a similar name, the character of the granite changes to a 
more even-grained, white variety, with irregular aggregates 
of hornblende and biotite distributed through its mass. 
Where this granite has been cut by diorite the contact is 
marked by a development of large idiomorphic crystals of 
hornblende. In the same locality minor veins of epidote 
granite, with a red orthoclase felspar, and graphic granite 
traverse the main granitic mass in a westerly course. 

Kast of Lungley’s Gully an intrusion of red aplite is deli- 
cately veined with crystalline epidote, and the planes of slick- 
ensiding, that cut the rock, are lned with a “harnish” of 
secondary mica and rhombohedral calcite. The rock is con. 
spicuously jointed in two planes, the first of which strikes 
W., 20° N., and dips northerly 73°, the second striking 
N., 45° E., and dipping 23° S.E.; a third plane is less regu- 
lar. Rocks belonging to the peridotite family were found in 
the form of pebbles among the wash of a small watercourse 
south of Mount Morris, but the rock was not observed 77 s7tzw. 
Diorite dykes are very plentiful. The diorite rock is vormai, 
quartzless, and moderately fine-grained. It is usuaily mica- 
ceous. Dolerite dykes are less numerous. They consist of a 
finely crystalline groundmass with porphyritic crystals of 
felspar and pseudomorphous (?) epidote. Dykes of a 
peculiar voleanic rock are rare. Fluidal structure is typical 
when viewed under the microscope, it being marked by ores 
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of iron in a glassy groundmass. Corroded phenocrysts of 
olivine are plentiful. 

Metamorphic Rocks.—The gneisses of the Musgrave 
Ranges, derived both from the alteration of sedimentary and 
igneous rocks, with few exceptions, skirt the chain on either 
side ; they also form the intermediate flanks of folds produced 
by the intrusion of the eruptives. They do not extend to the 
same altitude as the igneous rocks, and, as is the case in the 
Mann Ranges, they appear more extensive on the eastern 
than on the western limits of the range. 

A natural section along the course of Whittell’s Creek 
presented a variety of schists within small range of country. 
The section showed a gradation from a compact gneiss through 
a series of beds, as follows: —Quartzite, quartz schist (lami- 
nated), schists of various kinds (mica, chlorite, epidote, and 
garnetiferous, with numerous perfect dodecahedral crystals 
of garnet in a dark quartzitic, schistose matrix); thence 
quartzite, jointed regularly in two directions at right angles. 
The strike varies from almost due north and south to east and 
west ; the latter is, however, the general strike of the beds of 
this section. East of Mount Woodward the gneisses are in 
parts compact, in parts fissile. They are jointed vertically in 
direction north, few degrees east, and at right angles to this 
plane. The planes of foliation dip south. North of here it 
is distinctly granitic in character, and separated into more or 
less horizontal (lenticular) layers by planes of division ; these 
layers thickening appreciably as the depth increases ( Bank- 
formige Absonderung). At the contact with a diorite dyke it 
has assumed a remarkable, closely foliated character; the 
folia, produced by a very dark coloured biotite and stringlets 
of quartz running parallel with the direction of intrusion. 

The gorge cut by the Opparinna Creek affords another 
section within the gneisses that skirt the watercourse in the 
form of scarped, shattered walls. They show signs 
of earth - movement and folding, and are replaced 
in parts by smaller bands of chloritic and_ sericite schists. 
often traversed by small seams of epidote at the zone of con- 
tact with diorite dykes. At Opparinna Spring the country 
consists of a compact, dark bluish-black gneiss, vertically 
jointed in directions W., 20° N., and N., 10° E. (less per- 
fectly), and in planes dipping S. 5°. Along the last-men- 
tioned plane the rock parts readily into layers about twelve 
inches thick. North of the spring the metamorphic series 
changes to a compact brown gneiss, weathering massive 
granitic, and showing a regular cubic jointing. The texture, in 
parts, approaches the “graphic” intergrowth of some granites, 
the quartz occurring as rounded and elongated inclusions 
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(quartz de corrosion) in the felspar.* The optically-continu- 

ous character of the quartz and felspar can readily be detected 
in hand specimens by suitably reflecting the light from a 
freshly fractured surface. The planes of foliation of the 
true gneiss strike W., 20° 8., and dip northerly 11°. 

South of Opparinna Spring the gneissic quartzites + com- 
posing the ranges are thrown into a great overthrust fold 
which can be observed on the eastern face of the gorge cut 
by Moffat Creek, by following up the exposure of two pro- 
minent parallel layers of the rock. These, on the south, dip 
at a low angle of about 30°, and on the north the same bands 
are seen dipping in the same direction at a high angle, with 
an inward curve at the top. The crest of the fold has been 
removed by denudation ; yet the outline of the original con- 
tortion of the beds, upon reconstruction, was evidently as 
represented in the figure. Within the fold exists a zone of 
extensive dioritic intrusion, while the country is severely frac- 
tured. 

Fig. 2.—An OvertHrRust Fotp In BeEps oF GNEISSIC QUARTZITE. 
Morrat Creek, SoutH oF OPppPpaRINNA SPRING, MusGRAVE 
RANGES. 

A similar feature, though on a smaller scale, was en- 
countered in Jacky’s Pass. Beds of gneiss are in this case 
bent to a considerable degree; a diorite intrusion within the 
fold accompanied the earth-movement. 

Several island-like masses of gneiss rise above the sands 
to the west and south-west of the group of hills termed the 
Kelly Hills. One of such occurs close to a native soakage 

* Lacroix has described a somewhat similar type of gneiss 
a de India.—Record Geol. Survey, India, xxiv., page 

t No doubt equivalent to the ‘‘granitoid quartzites” of this 
locality mentioned by R. W. Murray. Extracts Journals of Ex- 
plorations, by R. T, Maurice (by authority: 1904, page 29). 
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well, known to the natives as Tarrawaitarratarra, and it has 
been conditioned by the intrusion, within a series of schists, 
of pegmatite and greisen. The muscovite of the pegmatite 
is remarkable for its peculiar reddish-violet tint, closely re- 
sembling that of lepidolite, but failing to give the character- 
istic flame test of the latter. The mica, moreover, of one of 
the schists is similar to that of the true igneous rock, though 
it occurs as smaller individuals. The schist is usually a 
closely laminated, quartz-mica rock, often “knotted” poy 
secondary mineral development; while at the contact with a 
diorite dyke on the summit of the hill a finely foliated gneiss 
has been produced. The planes of schistosity strike N., 12° 
E., and dip 40° E. The height above sea level of the expos- 
ure is 2,100 feet, and it stands 140 feet above the sand plains. 
The beds have suffered local displacements; planes of shear 
are thickly lined with a glossy layer of secondary minerals. 

Outcrops some miles to the north of this exposure were 
presumably observed to be overlaid by conspicuous beds of 
quartzite. Opportunity was not afforded to determine whe- 
ther these beds form part of the fundamental series or whe- 
ther they are unconformable to the schists. 

The hills further south are composed of rock of the com- 
pact granitic character already discussed. In parts they are of 
the “fluxion” type of gneiss, and they are characterised by 
weathering concentrically. 

OUTLIERS OF THE MUSGRAVE RANGES. 

The Musgrave Ranges are bordered on the south by 
numerous outliers of granitic rock, many of which 
are of considerable magnitude, and have consequently 
received separate names. A few of these outliers will be 
briefly discussed : — 

Mount Caroline.—South of that portion of the Mus- 
grave Ranges known as Lungley’s Gully, about eight miles, 
stands a bold, isolated mount, over 1,000 feet above the level 
of the sands. It is known as Mount Caroline. Its mass is 
composed of biotite granite, with a slight tendency to folia- 
tion on the part of the mica. Large porphyritic, corroded 
crystals of orthoclase predominate, the quartz being subordi- 
nate to the felspar. The rock at the surface is decomposed. 
It is cut by a diorite dyke that can be distinguished on the 
western front from a distance as a black wall running up 
the entire height of the mount. Smaller portions of graphic 
and epidote granite are included within the mass. 

The hill bears porcupine grass, pine and fig tree, and a 
light-coloured lichen covers the massive exposures of the 
granite. 
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Low outcrops of gneiss trending in a north-easterly direc- 
tion lie not far to the north of Mount Caroline. 

Mount Crombie.—Still further south, and about twenty 
miles from the above, another conspicuous outcrop of granitic 
rock, bearing the name of Mount Crombie, is situated. The 
northern outskirts only of this exposure were visited. They 
consist of gneiss, whose dark planes of biotite strike roughly 
east and west. The rock exfoliates concentrically at the sur- 
face into large shells, which subsequently break up regularly 
into cubical blocks in well-defined rows, corresponding to a 
latent system of planes of weakness brought into prominence 
by weathering. A diorite dyke intrudes the gneiss in direc- 
tion W., 42° N. 

Mount Kintore.—Mount Kintore rises from beneath the 
desert south of the gap that separates the Mann from the 
Musgrave Ranges. It is built up principally of metamorphic 
beds intruded by diorite dykes. The beds, comprising gneisses 
and quartzite, have been thrown into a series of simple folds, 
which is well recognisable on the northern face of the mount. 
Gross shattering and crumbling of the rock have accompanied 
the folding. The strike of the beds varies slightly, about 
south-east, and it is made prominent by the weathering of 
the rock into ridges conforming in direction with that of anti- 
clinal axes. 

At the western end of the outcrop the gneiss is replaced 
by a development of graphic granite; and diorite intrusions 
traverse tne hill in several localities. 

Echo Hill.—¥cho Hill lies south of the eastern extremi- 
ties of the Musgrave Ranges. It is one of many minor out- 
crops of granitic rock occurring in this neighbourhood, and is 
composed of gneiss neatly “lined” with biotite. Is is cut by 
veins of coarse pegmatite, with large felspathic constituents, 
while local developments of epidote are frequent. The rock 
is jointed in planes striking S. 40° W., and dipping 40° N.W. 
The height of the hill is 2,270 feet above sea level (by aneroid 
determination). 

THE Mann RanGEs. 

General Remarks.—The Mann Ranges, discovered and 
named by Gosse in 1873, lie to the west of the Musgrave, and 
are separated from them by a desert tract of sandhills bear- 
ing Triodia and Casuarina. They extend as a more or less 
compact chain in a westerly direction, with a slight trend to 
the north, across the border of South Australia and the 
Northern Territory, a distance of some eighty miles. Isolated 
hillocks can be traced to beyond the border line of Western 
Australia, culminating to the westward in a more pronounced 
development, known as the Mount Gosse group of hills. The 

E 
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trend of the Mann Ranges, if produced in an easterly direc- 

tion across the intervening tract of sandhills, is in the same 

straight line as the axis of the Musgrave Ranges. 

Both ranges consist of igneous intrusions* and altered 
sedimentary and igneous rocks. The western portion of the 

Mann Ranges, of no great width at this end, consists almost 
wholly of igneous exposures. In the centre the core of 
igneous intrusion is flanked on either side, namely, its north- 
ern and southern boundaries, by complexes of gneiss, schist, 
and gneissic quartzite; whereas on the eastern limits of the 
range, by far the widest portion, the main intrusion lies hid- 
den beneath the metamorphic series, into which it was in- 
jected, to appear once more at the surface to the eastward, in 
the Musgrave Ranges. 

A ground plan of the metamorphic exposures of the 
Mann Ranges gives roughly a U-shaped form, the flanks that 
skirt the middle of the ranges forming the straight arms of 
the U, the curved base of the letter being represented by the 
thicker mass of crystalline schists at the eastern end. 

As a rule, the trend of the ranges coincides with the 
strike of the rock, except in a few instances, where irregu- 
larity of stress produced by igneous intrusion has interfered, 
and where a local bulging out of the mass, no doubt the 
result of an igneous offshoot, has produced a spur, the axis of 
which does not conform with the general direction of the 
range. 

Though mineralogically not as rich as the Musgrave 
Ranges, the Mann Ranges are geologically of particular 
interest, as they exhibit many examples of rock movements 
and fracture that accompanied igneous intrusion. tf 

Igneous Rocks.—An intrusion of granite has been by far 
the greatest, it continuing uninterruptedly as the backbone 
of the whole range, to disappear under superincumbent 
gneisses on the east, and occurring as isolated outliers for a 
considerable distance to the west. The character of the rock 
varies, passing from a true granite (in portions porphyritic), 
tc varlous metapyrigen gneisses. t 

* Compare J. Forrest, Explorations in Australia, III., page 
243 :—‘‘The Mann Ranges are composed of reddish granite.’’ Also 
J. Carruthers :—‘‘The Mann Ranges are covered with pines, blood- 
wood, a tew scattered gums, dense spinifex, and scattered patches 
of coarse grass, the formation being red and grey granite.’’— 
(Adelaide Observer, January 16, 1892, page 9.) . 

+ Compare the statement:—‘“‘. . . hills and mountains of 
the Mann Ranges, some few of. the Musgrave chain, and all west 
of the Mann Ranges have been shivered into fragments by vol- 
canic force, . . ,.”—E. Giles, Geogr. Travels in Centr. Austr., 
1872-1873, Part ii., page 103. 

t The term as employed by Dr. J. W. Gregory. 
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The plane of contact with the primary gneisses is mostly 

imperceptible. A contact zone is not infrequently found 

gradually merging into granite on the one side, and granitic 

gneiss on the other. In other cases the contact has been so 

fractured and dislocated for a considerable distance that the 

junction cannot be traced. 

Large “floating” masses of bedrock were noted at several 

localities, as, for instance, north-west of Mount Whinham 

and south of Mount Edwin. 

The granite in general occurs as bare, rounded, dome- 

shaped masses,* several chains’ length of rock often appearing 

without the least fracture in the mass, though subsequent 

weathering produces large exfoliating shells, which detach 

themselves from the body of rock (concentric weathering). 

This feature is more usually presented by the porphyritic 

varieties, while a more typical granitic aspect is brought 

about by the natural systematic jointing of the fine-grained, 

uniformly crystalline rock. Frequently the mass shows nel- 

ther of these physical features, but is grossly shattered 

throughout by the intense stress produced during the process 
of solidification of the crystallizing rock magma. Such in- 
stances were found south of Mount Cockburn, and on a 
splendid scale south-east of Hector’s Pass, where the planes 
of fracture have assumed regular, contorted, and curved out- 
lines, as though produced during the last stages of solidifica- 
tion of the magma, the more rapidly contracting envelope of 
the rock having caused the enclosed mass to part along cer- 
tain curves of stress by virtue of the extreme pressure from 
without. 

Diorite dykes are very numerous, forming a fairly regu- 
lar system, usually, though not invariably, trending east and 
west. The best noted example of excessive intrusion by this 
rock was observed in the hills east of Mount Whinham, on 
the eastern extremity of the ranges. At this locality no less 
than fourteen diorite dykes can be counted traversing the 
gneissic hills in a distance of less than a quarter-mile, and 
can be clearly seen continued through a similar gneissic 
exposure a mile or two further west. 

Metamorphic Rocks.—As stated above, crystalline schists 
and gneisses appear more extensively developed at the eastern 
end of the chain. Near the north-western limit of the main 

* Giles (op. cit.) continues his statement:—‘‘. . . most of 
the higher points of all these heights are composed of frowning 
masses of black-looking or intensely red ironstone or granite, coat- 
ed with iron. Triodia grows as far up the sides as it is possible 
to obtain any soil, but even this plant cannot exist upon solid rock, 
therefore all the summits of these hills are bare.” 



68 

range, the metamorphosed rock, close to the intrusive, occurs 
as a fine-grained, compact quartzite, passing further from 
the contact into a garnetiferous gneiss, with large lenticular 
crystals of felspar (a variety of adularia, or moonstone), hav- 
ing a satin-like lustre, and which, even to the naked eye, can 
be seen to be locally surrounded by a layer of finely crushed 
material derived from the grinding down of the felspar itself 
(Morter structure ). 

Fig. 3.—AuGcEen Gneiss, Mount Cocksurn, Mann RANGES. 

In the former instance the altered rock was no doubt 
originally a somewhat massive, siliceous sandstone; in the 
latter a finely laminated rock has probably been altered by 
minor injection of igneous matter between the planes of lam1- 
nation (injection gneiss). 

South of Mount Cockburn, however, garnet-schist* and 
fissile gneiss occur at the zone of contact, while gneissic 
quartzites overlie the gneiss. It is in this locality that a 
natural section affords opportunity of studying the relative 
positions of these altered rocks. (Section on Plate xix.) <A 
granitic intrusion appears in the form of a central axial-core, 

* W.C. Gosse writes that Mount Charles is ‘‘composed of grey 
granite and slate.’’ Report and Diary of Central and Western 
Exploring Expedition, 1873. Parliamentary Paper No. 48, House 
Assembly, 1874, page 12. No slate was observed in this neigh- 
bourhood, and it may be that Gosse mistook the schist or fissile 
gneiss for the same. 



eee ee 

69 

trending west, which has thrown the overlying beds into a 

series of simple folds: an anticlinal directly conforms with 

the surface of the eruptive, and consists of blue garnetiferous 

schist and gneiss, with “eyes” of felspar, large crystals of 

hornblende and fractured garnets. South of this spot the 

overlying beds of gneissic quartzite can be traced, occurring 

as two perfect sigmoidal folds, the second synclinal, with a 

very sharp angle, thence passing to a shallow monocline that 

is finally lost in the zone of crushing at the contact with a 

second intrusive mass. The extreme southern exposures of 
the range occur as outlying masses of gneissic rock, the strike 
of which agrees with that of the country, and the dip is 
southerly. 

At the foot of Mount Cockburn, a low outlier of the same 

exposures consists of quartzitic gneiss, the foliation being im- 
perfectly developed, and large, lenticular “‘augen’”’ of felspar 
not infrequent. The hill shows perfect parallel planes of 
jointing in direction N., 15° W., dipping 75° westerly. 
These planes are made the more conspicuous by the resulting 
fissures having become filled with detritus, in which a thick 
growth of grass and other vegetation, standing out as dark, 
prominent lines from the light-coloured gneiss behind, has 
flourished. 

To the north the augen gneiss merges on the one hand 
into a gneiss with linear foliation, and on the other into a 
crushed rock, with large, false “pebbles” of quartz, produced 
from the original rock, surrounded by well-marked, concen- 
tric “lines of flow” of crushed material. Shearing and com- 
pressive stresses have certainly contributed largely to the for- 
mation of the latter, and like forces have produced the augen 
gneiss, while the ultimate result of rock-crushing and shearing 
is the finely “lined” variety of gneiss. 

Striking evidence of the extreme conditions of stress that 
existed during the mountain-building processes is afforded at 
the north-eastern end of the Mann Ranges in the form of a 
series of step-faults on a fairly large scale. The country here 
consists of compact gneiss, with large, bluish orthoclase and 
folia of biotite, intruded by diorite dykes. Ten distinct, 
almost vertical, scarp-faces of gneiss, rising one above the 
other, can be seen, each surmounted by the severed portions of 
one and the same diorite dyke. The igneous rock, four feet 
in thickness, forms the floor of each step, the vertical dis- 
tances between the successive steps averaging twelve feet, 
and each fractured mass of the diorite dyke dipping about 
ee =. The several fault planes hade 10° in a direction N. 
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Fig. 4.—STEP-FAULTED GNEISS AND DioritE DyKkr, NORTH-EAST 

Mann Rancgs. 

An interesting phenomenon was encountered in this 
series of gneisses some dozen miles north-west of the western 
extremity of the main range, where low outcrops skirt the 
eastern limit of a large depression or “‘salt pan,” the saline 
deposits of which rest directly upon a bed of similar gneissic 
rock. These outcrops have weathered by a process of wolian 
erosion into mushroom-shaped masses (Pilzfelsen), with 
smooth central columns, narrow at the base, and gradually 
widening upwards to support a flat, tabular mass at the top. 
The stalk is abraded by deflation, the wind hurling the 
coarse grains of sand, which do not rise to beyond a few feet 
above the level of the ground, incessantly against the base 
of the column. (Plate xiil., fig. 2.) 

Streich has reported* mushroom-like forms of sand _ to 
occur in the wind-drifted sands of the Great Victoria Desert. 
He states that the sand is generally loose, though somewhat 
consolidated by means of a clay cement, but only on the 
surface. When the uppermost crust has been broken 
through, the wind gradually blows away the underlying 
loose sand, leaving the upper layer unsupported around the 

* Scient. Res. Elder Expl. Exped., 1891-2, Geology. Trans. 
Roy Soc. S.A., vol. xvi., page 88. 
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border. The phenomenon is really resistance to transpor- 

tation of the consolidated crust by wind rather than abrasion 
or erosion of the underlying loose sand by xolian agency. 

A further factor that plays an important part in the 
weathering of rocks in the desert was noted in the outcrops 
of garnetiferous gneiss immediately west of the shores of 
Lake Wilson. This form of weathering, the Seele der Ver- 
witterung of Schweinfurth, consists of the flaking off of the 
rock as a result of crystallisation of salt within minute fis- 
sures in the mass. Portions of the outcrops, that have been 
previously locally hardened by cementation (concretionary), 
have resisted this weathering to some extent, and consequently 
those portions project from the surface of the decomposing 
gneiss as irregular, partly serrated, ridges, the direction of 
which is usually consistent with that of an original constant 
geological feature of the rock. 

Veins, etc.—Comparatively few true fissure veins or 
lodes were noticed in the Mann Ranges. At the salt pan 
just mentioned an exposure of a “quartz reef’’ occurs in com- 
bination with a coarse pegmatite /7.e., secondary quartz, in 
the intrusive). The quartz of the “reef” is very coarsely 
erystalline, the faces of the prisms exhibiting oscillatory com- 
bination to a marked degree. The felspar of the pegmatite 
occurs as large pink idiomorphic crystals of orthoclase. The 
lode is non-metalliferous. 

A common method of formation of so-called “quartz 
blows” in the ranges is nothing more than metamorphism 
by igneous intrusion into the bedrock, the ultimate product 
consisting of a highly altered quartz schist. The best 
example of this phenomenon was met with south-east of 
Mount Edwin. The quartzose outcrop there consists of 
three parallel ridges of metamorphic quartz schist and 
granular quartz, the planes of schistosity of the former 
being visible either as thin layers of secondary mica or the 
direct products of decomposition of the same. The outcrop 
trends W. 40° S., and is jointed in directions: (a) N.E., 
dipping 70° S.E., the rock being finely laminated in this 
direction, and the planes of lamination a fraction of an 
inch in thickness; (b) N.W., in well-defined, parallel planes, 
few inches apart; (c) W. 10° N., and N. 20° W., in less 
perfect partings. This quartzitic exposure is, beyond doubt, 
a true product of contact metamorphism, and the difference 
between its strike and that of the country is explained by 
parallel outcrops of garnetiferous diorite dykes between the 
separate ridges of the formation; for these have been the 
cause of the metamorphism of the original schistose beds 
lying directly in contact with them. 
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Owl and Bat Guano.—In the Mann, Musgrave, and 
Ayers Ranges. caves were found containing a considerable 
floor deposit of so-called guano, the droppings of owls and 
bats. These caverns have been produced in the granitic 
rock masses by the denudation and subsequent removal of 
included softer portions or by the more rapid weathering of 
the material along planes of. parting in the rock. In the 
former case they were usually observed opening out on to 
the bare, more or less vertical, joint faces. Owls (princi- 
pally Strix delicatula) appear to be frequent, inhabitants of 
such caves at the present time. Similar deposits were dis- 
covered in the Fraser Range by the Elder, Expedition.* 

The “guano” consists of a faintly yellowish to dirty 
white, compact to flaky, or lamellar mass, with a peculiar, 
penetrating odour resembling that characteristic of the ex- 
crement of flesh-eating birds. The bottom and oldest layers 
of the deposit have assumed, not invariably, a more or less 
elastic character when in mass, making it somewhat difficult 
to detach in small pieces with a hammer. It breaks away as 
distinct layers or slabs. 

In April, 1902, Mr. H. Y. L. Brown reported ton cave 
deposits occurring in quartzite near Yunta. The “guano” 
‘from this locality is almost identical with that from the’ 
ranges of Central Australia. I have had opportunity of 
comparing hand specimens collected by Mr. Brown with 
those I gathered in the Mann and Ayers Ranges. An 
analysis of guano from the Yunta caves made by Mr. Goyder 
proved the presence of phosphoric acid and nitrogen in diffe- 
rent samples in the following proportions: Phosphoric 
acid =(P,U,) : (a) ‘55; (b) 6°00; (c) 2°57 per cent); and 
nitrogen: (a) 1°68; (b) 23°44; (c) ‘6 per cent.{ It is evident 
from the above estimations that some of our cave deposits 
are equal to high-class manures, though it may hardly be 
expected that. they will ever become of commercial value. Jn 
account of their limited extent, to say nothing of the 
troublesome journey to the above ranges. 

Analyses of cave deposits have also been published from 
Victoria and New South Wales.§ 

* V. Streich: Trans. Roy. Soc. 8.A., vol. xvi., page 99. 

+ Report of Government Geologist to Minister of Maines, 
April, 1902, 

t See Macivor, On Australian Bat Guano, etc., Chem. 
News, May 13, 1887, page 3. 

§ Notes and Analyses of Some N S.W. Phosph. Minerals and 
Phosph. Deposits, by J. C. H. Mingaye. Aus. Asso, Adv. Sc., vol, 
vil., 1893, page 332. , 
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Mount Gossg, W.A. 

Mount Gosse is situated in Western Australia, about 

two miles from the boundary of that State and South Aus- 

tralia, and ten miles north of the projected border line 

between the Northern Territory and South Australia. It is 

composed of an intrusion of granite within schistose to 

granitic gneiss, the foliation of which strikes west, slightly 

north. The rock shows cubical jointing, and the gneissic 

rocks are overlaid by a compact blue quartzite* possessing a 

perfect conchoidal fracture, the whole formation being tra- 
versed by the never-failing diorite. 

A prominent hill, situated seven miles east of north of 
Mount Gosse, and almost on the border line, stands 2,250 

feet above sea level, and 325 feet above the desert, which 
bears Xanthorrhea and Triodia. It has been determined by 
an intrusion of granite, with porphyritic blue felspars, the 
trend of the intrusion being slightly north of west. 

The injection lies within a linearly foliated gneiss, show- 
ing closely set veinlets of quartz. In portions the gneiss is 
schistose, or slightly fissile, and passes to a fine-grained, 
felsitoid quartzite. Minor veins of graphic granite, with a 
white (decomposed) felspar matrix, and epidote, are also 
met with. 

ToMKINSON RANGES. 

General Remarks.—These ranges occupy the north-west- 
ern corner of the State of South Australia proper, and ex- 
tend westward to beyond the border into Western Australia 
(Mount Hinckley). They were named by Gosse in 1873. 
Generally speaking, their dominant features are similar to 
those of the Musgrave and Mann Ranges, namely, igneous 
intrusions within crystalline gneisses: In the case of the 
Tomkinson Ranges, however, the intrusive rock consists 
largely of gabbro, accompanied by diorite dykes. Moreover, 
the ranges are not as persistent and compact as those already 
described. 

The higher intrusive bosses bear scanty vegetation, as 
porcupine grass,t mallee, and pine, while the lower spurs of 
gneiss are covered with mulga and kangaroo grass. The 
intervening gullies and flats were thickly clothed with grass 
and herbs. 

* “The formation at Mount Gosse is a quartzite, with fre- 
quent diorite veins and dykes, .. .” W. |] Murray, Ex- 
tracts from Journals of Explorations, by R. T. Maurice (by Autho- 
rity: 1904), page 17, 3 

_t+ See also E. Giles, Geogr. Travels in Centr. Austr., 1872- 
— 1874, II., page 103; and J. Carruthers :—‘‘These hills are covered 
with spinifex, . . .’’—Report to Surveyor-General (Adelaide 
Observer, January 16, 1892). 
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The Mount Davis chain includes, among others, a large 
intrusion of granular olivine-gabbro, * varying in colour 
from dirty green, through various shades of green, to faint 
blue. In the last case the predominance of plagioclase fel- 
spar and the presence of only a small amount of olivine have 
produced the bluish tint. The intrusion trends east and 
west aS a massive, rugged chain, flanked by less conspicuous 
diorite dykes. | 

The latter, though individually smaller, are very nume- 
rous. Their direction of intrusion possesses no regularity, 
often cutting one another at various angles. Upon one hill, 
about three miles south-east of Mount Davis, two conspicuous 
diorite dykes can be traced up the hill slope. These dykes 
gradually converge towards the summit of the hill, where 
they ultimately cross one another at an angle of about 30°, 
each continuing its own course after the point of crossing. 
The direction of intrusion of the diorite appears more con- 
stant (east and west) on the northern side of ths ranges 
than is the case of the more numerous examples on the 
south. 

Very often smaller dykes can be traced in a direction 
nearly at right angles to the larger, from which latter they 
have been injected into minor fissures of the rock. The 
trend of these smaller dykes, in several cases, was noticed 
to correspond with that of the planes of foliation of the in- 
truded gneiss, and their outcrops can be traced down to the 
adjacent sandy flats, from which they stand out, by their 
superior weathering, as marked, low, parallel walls. As a 
general rule the diorite rock of the Tomkinson Ranges is of 
one type only: a finely crystalline, black-looking (horn- 
blendic) variety. 

A few miles south of Mount Davis a slight exposure of 
graphic granite occurs. ‘The quartz that produces the hiero- 
glyphic markings on the surface of the rock is colourless and 
embedded in a red orthoclase felspar matrix. The whole 
rock is traversed by veinlets of crystalline epidote. 

* J. Carruthers, op. cit.: ‘‘The Tomkinson Ranges .. . 
are composed of grey and red granite, with large outcrops or dykes 
of basalt.”” No basalt was found in the neighbourhood of the 
Tomkinson Ranges, and it is possible that the gabbro was _ mis- 
taken for basalt by Carruthers. W. C. Gosse, Report and Diary 
of Central and Western Exploring Expedition, 1873, Parliamen- 
tary Paper No. 48, House Assembly (1874), page 13, writes :— 
“Mount Davis must be at least 1,500 ft. high. This portion of 
the range is composed chiefly of grey granite.’ W. R. Murray, 
Extracts Journals of Explorations by R. T. Maurice (by autho- 
rity: 1904, page 17). 

+ Which Mr. Streich compares with the ‘‘ruined walls of 
houses.’’ Scient. Res. Elder Expl. Exp., Trans. Roy. Soc., S.A., 
vol. xvl., page 93. 



75 

Metamorphic Rocks.—The gneisses occur as broken spurs 
and ridges, extending far outward into the sandy plains. On 
the north their character is granitoid and foliated, the planes 
of foliation striking north-easterly. The rock is character- 
ised by bands of quartz and the presence of secondary mine- 
rals in more or less distinct layers. 

North of Mount Davis outcrops of hypersthene-bearing 
granulite, which trend slightly east of north, present splen- 
did examples of spherulitic weathering (A wgelige A bsonder- 
ung). This rock is compact and granular, with little or no 
evidence of foliation on freshly fractured surfaces, though it 
is apparent on weathered faces. The rock has a peculiar 
olive-green waxy appearance.” 

The most westerly exposure of the Gosse’s Pile Spurt 
consists of gneiss, which is normal, though quartzitic, the 
quartz occurring in the form of elongated lenticles, and the 
mica as small flakes in regular layers of no great thickness. 
The rock is thickly studded with red garnets (Almandine). 
This class of gneiss predominates in the Tomkinson Ranges, 
it being also met with south of the main range. 

Veins, ete._-Non-metalliferous quartz veins of a bluish 
tint and a shattered glassy character are fairly plentiful. 
They are usually seen in direct association with diorite dykes. 

The Murru Yilyah Outcrop.—This outcrop, which was 
stated to be auriferous, skirts the northern foot of the Mount 
Davis chain for some miles in a westerly direction (W. 20° 
N.), with a prominent escarpment facing the north. The de- 
posit consists of a fresh-looking, highly-siliceous rock, vary- 
ing from an impure siliceous ironstone through chalcedonic 
and semi-opaline varieties of quartz, the chalcedony often 
occurring, encrusting, drusy or slightly stalactitic, or per- 
vading the rock as irregular planes of infiltration. The silica 
has been tinted by mineral salts in solution, the colour rang- 
ing from a rich brick-red through pale yellow to a bright 
green (chromium). Small, irregular cavities exist in the 
rock, which are either coated with a drusy form of quartz or 
filled with haematite, compact to cellular. The rock breaks 
with a conchoidal to sub-conchoidal fracture, and small frag- 
ments, the result of weathering, cover the adjacent slopes and 

* Mr. G. W. Card, of the Geological Survey of New South 
Wales, who examined a section of this rock for me, writes that 
the hypersthene is not very abundant, and is of a deep colour. 
Apatite is present in noticeable amount. The bulk of the rock 
consists of granular quartz and felspar. Granulitisation and _re- 
crystallisation are not complete in the case of the felspar, residual 
portions of which may still be seen. 

r prope ‘“‘Gosse’s Pile Hill is of grey granite, with diorite, 
PERS . R. Murray. op. cit., page 17. 
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flats. A pseudo-brecciated appearance within the rock is 
produced by simultaneous precipitations of compounds of 
iron and chromium and chalcedony. Surface cappings of 
travertine and small deposits of magnesite rest upon the out- 
crop in places, and more frequently upon the diorite dykes in 
proximity to it. The deposit is of no great thickness, and 
can be seen on the west directly overlying diorite. Its origin 
is doubtful, as it can hardly be referred to the ‘desert sand- 
stone,” though in some respects it is not dissimilar to it. The 
formation has been proved to be non-auriferous. 

EVERARD RANGES. 

General kemarks.—The Everard Ranges lie to the south 
of the Tomkinson, and south-west of the Musgrave Ranges. 
They are the most southerly of the series of elevations in 
Central Australia, the other members of which have already 
been described. They were discovered in 1873 by Ernest 
Giles, and subsequently (1891) visited by the Elder Expedi- 
tion. Mr. V. Streich, the geologist to that expedition, points 
out* that the Everard and Birksgate Ranges consist almost 
entirely of eruptive granite, although representatives of a 
schistose series overlying the granite were observed, usually 
as outliers of the main range. Mr. Carruthers also pointed 
out that they ‘‘are chiefly composed of red granite.’+ Only 
the eastern limits of the range were visited by the North- 
West Expedition, although the main granitic chain, with 
Mount Illbilhe as a prominent feature, was sighted in the 
distance, and therefore the following notes relate to that por- 
tion of the range only. 

Igneous Rocks.—True granitic intrusions, often with 
large porphyritic felspars, have penetrated granitic gneiss. 
The granite at the borders of the intrusions has assumed a 
gneissic character, the apparent planes of foliation having a 
waved and plicated outline. These planes have, beyond 
doubt, been produced by movement of the rock magma after 
partial crystallisation of the constituent minerals. Veins of 
epidote and epidote granite, in whicn epidote replaces mica, 
are general, while interrupted veins of coarse acid secretions 
are not infrequent. 

The intrusion of the granite has taken place in a direc- 
tion a few degrees south of west, and the weathering of the 
softer portions of the rock has left huge, bare massifs, upon 

* Scient. Res. Elder Expl. Exped., Trans. Roy. Soc., S.A., 
vol. xvi., page 83. 

. ft Rep. to Surveyor-General (Adelaide Observer, January 16, 
1892). ‘" é' 2 
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the surface of which lie boulder-shaped tors that often rest 
in perilous positions. 

Diorite and pegmatite dykes occur in fair number, the 
former more frequently than the latter. 

Metamorphic Rocks.—The gneiss occurring in this 
locality is, without exception, granitic and largely “meta- 
pyrigen.” The best exposures that came under notice are 
those occurring south-east of Artootinna soakage well. At 
this spot the planes of foliation, greatly contorted and folded, 
strike easterly, and the rock is vertically jointed in direction 
north and south. The foliation is made conspicuous by 
planes of dark-coloured biotite, the mica in the original in- 
trusive mass being in parts poorly developed or absent. 

Veins, ete.—Veins of barren quartz within the bedrock 
are not wanting. To the east of the ranges, further, small 
pegmatitic veins exist within the gneiss, containing irregular 
secretions of magnetite. 

AYERS RANGES. 

General Remarks.—The group of hills, situated for the 
most part in the southern limits of the Northern Territory 
and partly in South Australia proper, and generally known 
as Ayers Ranges, is hardly deserving of such a geographical 
term. In appearance the hills are similar, though smaller 
and more disconnected than the previously mentioned groups 
of elevation. Mr. Ernest Giles, describing these “ranges,” 
which he discovered in 1872, from the summit of Mount Sir 
Henry, stated* that “the mount and all others connected 
with it rose simply like islands out of a vast ocean of scrub,” 
and that the mount “consisted of enormous blocks and boul- 
ders of red stone, so riven and fissured that no water could 
lodge for an instant upon it.” 

The hills are of fair altitude; yet they appear compara- 
tively low. This is because the red sands from which they 
rise cover their flanks to a considerable height. The highest 
point, Mount Cavenagh,; stands 2,200 feet above sea level, 
but only 300 feet above the adjoining sands. They may be 
divided into three groups: firstly, that comprising Mounts 
Cavenagh, Barrow, and Reynolds, all of which are portions 
of the same outcrop and in proximity to one another ; second- 
ly, Mount Sir Henry, situated about three miles south of the 
former ; and lastly, a prominent southern ridge that extends 
into South Australia proper. All these prominences have 
been determined by igneous intrusions, the first two sets con- 
sisting of granite, the last of an extensive belt of diorite dykes. 

* Geogr. Travels in Centr. Austr., 1872-1874, I., page 78. 

+ Mount Cavenagh of Giles was re-named Mount Burton by 
Carruthers’ party. 
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Lying between these masses, disconnected, rounded hills 
of metamorphic rock appear, rising, as in previous instances, 
from a vast expanse of sand. 

Igneous Rocks.--The granite is somewhat coarsely crys- 
talline, normal to slightly porphyritic, the felspar often oc- 
curring as porphyritic individuals. Magnetic ores of iron 
are plentifully developed. The rock is superficially rotten. 
The mass shows typical granitic features, with a regular, ver- 
tical system of jointing, which sometimes, by weathering, 
have formed large caves, notably north-west of Mount Cave-. 
nagh. The intrusion appears to have occurred in a direction 
north of west, and the Mount Cavenagh outcrop is divided 
by a series of parallel gullies running in a northerly direc- 
tion. Outcrops of identical rock were found intermediate in 
position between Mount Sir Henry and Mount Carnarvon, 
thus geologically connecting the Musgrave and Ayers Ranges. 
About fifteen miles south of Mount Cavanagh a different 
type of granite 1s found adjacent to a belt of dioritic intru- 
sion. It is a highly felspathic graphic granite, the felspar 
being a light red orthoclase, and in parts is pegmatitic. Fur- 
ther east it has suffered considerable metamorphism, and is 
veined by saussuritic rock and a coarsely crystalline, fels- 
pathic, acid modification. 

Diorite intrusions are exceedingly plentiful. The south- 
ern extremity of the ranges is a pronounced ridge, rising atout 
200 feet above the plain, about a mile wide, and extending 
for several miles east and west. It is composed almost en- 
tirely of diorite intrusions, with the exception of a few “float- 
ing’ masses of highly altered rock in the same. The dykes 
trend within a degree or two of due west, and are either re.u- 
larly jointed into quadrangular blocks or weather into round- 
ed masses resembling granitic tors. Between this prominent 
ridge and Mount Sir Henry a marked series of parallel diorite 
dykes, usually of no great thickness, continues for nearly the 
whole distance, a dyke being met with at every few chains. 
Their direction is east and west, with very few exceptions. 
A few low exposures of the bedrock were met with, consist- 
ing of various modifications of altered granite. 

Metamorphic ocks.—The gneiss has its greatest develop- 
ment in the east of the ranges, occurring as more or less 1so- 
lated bare hillocks. It is linearly foliated, the planes of foli- 
ation striking N.» 10° E., and dipping W. at Kurrekapinnya 
soakage. This fact seems extraordinary, as in all other cases 
noted the foliation of the gneiss coincided in direction with 
the trend of the intrusion, and this evidence, in conjunction 
with other physical features, has suggested a change in the 
direction of intrusion of the granite. The rock is jointed in 
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well-defined planes, striking W. 25° N., with a northerly 
dip, and, less conspicuously, in planes striking N. 3° E., 
with a dip of 75° W. Secondary minerals line the walls of 
these joints, along which, moreover, slight faults and hitches 
have occurred. 

THE INDULKANA OUTCROP. 

About twelve miles east of Indulkana Spr‘ug, adjacent to 
Chambers’s old wagon track, a small exposure of bedrock 
exists, and, whilst not many square miles in extent, indica- 
tions are not wanting that the rock may be found at no great 
depth over a much wider area. The exposure is 1,300 feet 
above sea level, and is surrounded on all sides by a capping of 
“desert sandstone” barely exceeding 30 feet in thickness. 

Igneous Rocks.—The intrusive rocks are of the acid and 
intermediate families. Diorite dykes predominate, though it 
is often difficult to determine the exact planes of contact with 
the intruded schists on account of the severe shattering of 
the rock. At least four major diorite intrusions have occur- 
red in direction east and west, with slight variations, due 
possibly to subsequent earth movement. The largest mea- 
sures one hundred yards in breadth. In places where the con- 
tact with the schist is visible the latter rock appears baked 
and highly schistose, with upturned planes of schistosity. The 
diorite is for the most part fine-textured, quartzless, and 
micaceous ; on the surface the rock is usually ‘“honeycombed”’ 
by unequal weathering of the constituent minerals, the libe- 
rated iron oxides coating the surface with a “rust.” 

Intrusions of graphic granite, pegmatite, and greisen 
have occurred previous to that of the diorite. This is evident 
from the fact that the diorite dykes are often found cutting 
the pegmatite, the latter having thereby frequently suffered 
lateral displacement. The mineralogical character of these 
acid recks varies considerably. Their common feature is 
coarse crystallisation of the constituents. In some dykes 
quartz predominates, in others it is subordinate to felspar, 
while mica occurs as irregular aggregates in the greisen and 
occasionally as an accessory in the pegmatite—in the latter 
case usually in a state of partial decomposition. On the 
western limits of the exposure igneous intrusion is marked 
by dykes of graphic granite and schorlaceous greisen, the lat- 
ter including large, perfect crystals of black tourmaline and a 
light-coloured microline. The general direction of intrusion 
is east and west, although dykes may be found running at 
right angles to this. True granite is feebly represented by a 
coarsely crystalline rock, with pink crystals of orthoclase, 
rather subcrdinate quartz of a bluish sub-opaline character 
and a greenish biotite. 
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Metamorphic Rocks.—In traversing the outcrop from 
south to north a gradual alteration in the structure of the 
bedrock will be noticed, the rock grading from a quartz mica 
schist on the south, through a highly micaceous black biotite 
schist, to a finely foliated quartzitic gneiss, to a typical augen 
gneiss on the north. The strike of the beds varies (in zones 
of extreme pressure considerably), though the general direc- 
tion appears slightly south of west. The dip is doubtful, 
possibly northerly. The augen gneiss, compact and granitic, 
contains lenticular veinlets of quartz, which are often cun- 
siderably distended as a result of lateral pressure during a 
state of semi-plasticity, and in addition are frequently found 
turned upon themselves or complex-folded. The schist can 
be distinguished from the gneiss in the field even at a dis- 
tance by contrasting its serrated lines of outcrop with the 
rounded, massive, boulder-like outcrops of the gneiss. On 
the north-east the rock consists of a rotten biotite schist, in 
which planes of mica have become so aggregated that the rock 
appears to be almost entirely built up of the pure mineral 
biotite. Even in hand specimens the curved and crinkled 
lamelle of the mica indicate how great a stress the beds have 
been subjected to. The planes of schistosity of the rock 
strike from 10° to 20° south of east, and dip N. 32°. The beds 
are further jointed in directions E. 10° 8., with a dip of 60° 
S., N. and S., witha a dip of 85° W., and irregularly by a 
poor vertical plane. To the south this rock becomes less per- 
sistent, and has yielded more to weathering. A small de- 
velopment of chlorite schist occurs in contact with the augen 
gneiss, and a local production of hornblende epidote schist 
has taken place at the contact with certain diorite dykes. 
Skirting the north-western limits of the outcrop a finely crys- 
talline gneiss seems to point to a zone of crushing of an 
igneous rock. (See Appendix. Pages 94-5.) Outcrops of 
quartz schist, mica schist, and gneiss extend more or less con- 
tinuously westwards to Indulkana soakage well, at which 
spot the gneiss contains coarse vein-segregations of felspar 
with a development of tourmaline and titaniferous iron ore. 
Repeated searching for tin ore proved fruitless. 

Some miles south of the main outcrop low surface expo- 
sures of ferruginous clay slates and mud stones appear, the 
sharp, serrated edges of the same standing out conspicuously. 
In some parts the rock comes near to a phyllite, and is tra- 
versed by very many small quartz veins. 

Veins, etc.—The so-called “quartz reefs” of the locality 
are of two kinds, namely, those forming portions of a true 
igneous (pegmatitic) dyke, and those formed subsequently by 
deposition froza solution in fissures of the rock. The latter 
have a remarkably fresh, compact, crystalline appearance, 
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and in no case do they extend downward to any depth, but 
pinch out in less than a dozen feet; they are the fillings of 
wedge-shaped fissures within the diorite dykes. A _ typical 
instance of a “reef” occurs one mile east of Krupp Hill. It 
measures four feet in width at the surface, but its walls 
rapidly converge to a point in depth. ‘The fissure walls 
strike E. 8° S., the northern wall dipping 60° 8., the south- 
ern 80° S. The quartz is either milky or glassy. The for- 
mation may be termed a ‘dead lode,”* although pyrites is 
disseminated through the vein, and in one _ instance 
a trace of grey copper ore was discovered. 
The pyrites crystals that impregnate the mass 
are decomposed near the surface, leaving small cavities 
containing sulphur and a little limonite, the remaining pro- 
ducts of decomposition haviny stained the numerous cracks 
and crevices in the quartz. Slight quantities of secondary 
minerals (chlorite) occur locally, and the walls of small cavi- 
ties are coated with drusy quartz. 

Few miles west of Indulkana soakage a lode of siliceous 
ironstonet stands out conspicuously from a fissure in the 
erystalline schist. It is possible that this lode overlies a dio- 
rite dyke. 

CAMBRIAN. 

No representatives of the Cambrian system were dlis- 
covered in the vicinity of the north-western ranges, none of 
the contact rocks having disclosed any trace of organic re- 
mains in any shape or form. However, limestones that must 
without hesitation be correlated with the Cambrian strata of 
the Flinders Range occur at the head of Lake Torrens. The 
outcrop occupies but a small area at the surface, being about 
three miles in length, in direction east and west, by two 
miles north and south. The beds are massive, though they 
extend to no great vertical height above the general level of 
the country; they stand as large, separated blocks resting 
upon a more compact body of rock below. The beds seem to 
strike westerly, although considerable variation (up to N. 
25° W., and more) were observed. On the southern limits 
of the exposure they have the form of a slight syncline, the 
dips of the strata on either side of the axis of 
folding being low (12° and = 25° respectively). 
They are jointed’ vertically in two directions at 
right angles to one another. The rock mass, as a 

* One sample of this rock, that was subsequently assayed, re- 
turned a mere trace of gold (accidental ?). 

t Mr. H. Y. L. Brown has noted a ‘‘lode outcrop of ferrugi- 
nous quartzite and iron oxide’’ to occur in this locality, and is 
probably the same as that referred to. 

FR 
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whole, shows no signs of bedding, but the impurer portions 
(siliceous) exnivit faintly planes of deposition and current 
bedding that are rendered more apparent on partial denuda- 
tion of the rock. The character of the rock varies from a 
bluish, sub-crystalline hmestone to a granular marble, to be 
in parts replaced (in the upper layers) by coloured siliceous 
and dolomitic hmestones. The crystalline limestone con- 
tains accessory minerals, as small, perfect crystals of fluorite 
and aggregates of ankerite, while carbonates of copper occur 
as locally concentrated fissure fillings and pockets of incon- 
siderable magnitude or quality. Chert nodules that have 
possibly been derived from solution of contained radiolarian 
tests, or enclose the spicules of Cambrian sponges,* weather 
from the surface of the limestone, by virtue of their superior 
hardness. They are flattish-ovoid in shape, and are bounded 
by regularly curved, smooth surfaces. 

ORDOVICIAN. 

Exposures of beds of the Ordovician period were met 
with in districts widely separated from one another, namely, 
at Indulkana, Mount Conner, and the Mount Kingston out- 
crop. 
pn ev gy Ae H. Y. L. Brown visited this outcrop 

in 1889, and reported7 similar rocks to extend in a direction 
southward to Arcoollina Well, and for a long distance west- 
wards. Mr. V. Streich passed the same outcrops two years 
later, { and traced the western boundary of the same forma- 
tion to Townsend Ridge, over one hundred miles beyond the 
border line of Western Australia. 

On approaching the Mount Chandler range from the 
north, it has the appearance of a tableland, with its surface 
sloping slightly westward. This is not, strictly speaking, 
the case, for, on entering the range, it is found to consist of 
a series of parallel ridges trending from east to west. The 
whole formation at this locality appears in the form of a 
shallow, synclinal trough, the axis of which pitches 
east and _ west. The... strike..of the. beds tm HE: 
5°. Ss, The:.;rock;, is.,,;composed; . principally. sates 

* Since writing this paper Mr. R. Etheridge, jun., of Syd- 
ney, has kindly ermninedt section of one of these nodules for 
me. He writes that, ‘‘the micro-section of the nodule appears to 
consist of calcite and chalcedony, with perhaps a third undeter- 
mined mineral. I cannot distinguish any trace of organic struc- 
ture, 

+ H. Y. L. Brown: Report on Journey from Warrina to Mus- 
grave Ranges (by authority: Adelaide, 1889). 

+t V. Streich: Scien. Res. Elder Expl. Kxped., 1891-2, Geo- 
logy. Trans. Roy. Soc., S.A., vol. xvi., page 80 
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hard, compact, fine-grained quartzite, merging in parts to 
a more friable sandstone and grit, portions being ferruginous. 
A prominent parting of the rock coincides with the original 
planes of bedding, while further two joints, not very persis- 
tent, occur: one in direction N. 20° E., dipping 65° easterly, 
and another at right angles to this. Planes of shear are 
highly polished by slickensiding, and in parts the rock has 
been severely fractured. Drift bedding is much in evidence, 
and makes the determination of strike somewhat difficult at 
the eastern limit of the outcrop. ‘The rock has a tendency to 
cavernous weathering, one of the largest caves having been 
occupied as a store by the Government surveyors. 

The quartzite overlies unconformably schists and clay 
slates, the planes of schistosity and cleavage of which stand 
at a high angle. The direct junction is for the most part 
hidden by the “waste” of rock that has accumulated at the 
foot of the escarpment, but in a small watercourse on the 
east the direct contact can be observed for a limited distance, 
the quartzite resting upon decomposed clay slate. 

Although the underlying pre-Cambrian beds are exten- 
sively intruded by diorite, pegmatite, and other dykes, no 
such intrusion was observed to penetrate the overlying quart- 
zite.* The same is true with regard to large quartz reefs 
occurring in the immediate neighbourhood. From Mount 
Chandler the quartzite extends eastward as low, disconnected 
ridges, and was subsequently found at Camp 7 (Krupp Hill) 
overlying pre-Cambrian schists, but not overlain by desert 
sandstone, which, hcwever, directly overlies low outcrops of 
pre-Cambrian rocks in the vicinity. This fact would in- 
dicate a fair altitude of the quartzite during late Cretaceous 
times. 

At Ewintinna soakage outcrops of the same formation 
take a northerly curve, the beds locally striking N. 25° KE. 
The rock at this spot is, similarly, a quartzite, slightly band- 
ed and sub-fissile, and in parts traversed by numerous wavy 
veinlets of secondary quartz. The rock is parted by a promi- 
nent strike-joint, dipping about 75° westerly, and another 
plane dipping 85° in the direction N. 25° W. ~ A few miles 
south of this soakage the quartzite was found to have its 
strike identical with that of the Mount Chandler outcrop. 

Mount Conner.—This monolith, rising to a height of 
2,600 feet above sea level, and about "800 feet above the level 

* Compare the 2 Ry a . the ee and other 
dykes and quartz reefs do not send into these rocks.”” H. Y. 
L. Brown, Report of Geological Examination of Country in 
Neighbourhood of Alice Springs (by Authority: Adelaide, 1890), 
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of the desert in which it stands, forms one of a remarkable 
series of three conspicuous landmarks situated north of the 
Musgrave Ranges; the other two being known as Ayers Rock 
and Mount Olga. Mount Conner, rising abruptly from the 
surrounding desert, is a huge, table-topped outlier of a once 
continuous extensive geological formation. The base of the 
mount has a circumference of about six miles, while the plat- 
eau itself is roughly two miles long by three-quarters broad. 
It is surrounded on all sides by a talus, having an angle of 
repose of from 30 to 35 degrees ; above the talus an abrupt es- 
carpment rises to the edge of the plateau, a vertical distance 
of about 250 to 300 feet. With the exception of one or two 
pine trees the escarpment is practically destitute of vegeta- 
tion. 

The rock is a close-grained, compact, siliceous quartzite. 
The beds show a pronounced horizontal parting, correspond- 
ing with the original planes of bedding, and the rock is in 
portions sub-fissile and fractured, the cracks and _ crevices 
affording shelter for numerous hawks and owls. 

The topmost layers of the rock are composed of a glossy, 
white, hard quartzite, while the lower portions assume a 
softer, arenaceous character, and are stained red by precipi- 
tated products of decomposition. In places the quartzite con- 
tains irregular bands of well-rounded pebbles of altered sedi- 
mentary rock (banded and black quartzite), producing locally 
a conglomerate. Peculiar false-bedding-like markings are 
found, not infrequently surrounding these conglomeritic por- 
tions, and the quartzite contains segmented ferruginous 
segregations, which are not altogether unlike orranic remains. 
The strike of the rock varies from west up to 30° north of 
west, the beds forming a shallow synclinal fold. Portions of 
the quartzite are shattered into small blocks, fairly regularly 
bounded by conchoidal surfaces, huge masses being in cases 
thus reduced to fragments, lying loosely together in a state 
of unstable equilibrium. This phenomenon is a direct result 
of insolation. (Plate xiv., fig. 2.) Mount Conner 
is surrounded by low, rugged outcrops and 
ridges of fissile quartzite, “covered with dense 
mulga”’ and “marked by a low cliff.”* The quartzite is band- 
ed, and weathers into large flat slabs. The strike varies. 

THe Mount Kineston Ovutcrop.—Mount Kingston is 
situated west of Mount Watt, the portion of a southern Or- 
dovician outcrop that was examined by Messrs. Tate and 

er > 

* W. H. Tietkens: Journ. Cent. Austr. Expl. Exped., 1889, 
page 59. 
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Watt on the Horn Expedition. These authors report* that. 
Mount Watt is composed of a hard, dense quartzite, much 
fissured, and with few ferruginous bands. Fossils were gb- 
tained in the form of casts in large numbers in the quartzite. 

The exposure} examined by us is situated about six miles 
south-west of Mount Kingston, and appears in the form of 
three or four well-defined parallel ridges trending north-east- 
erly. The rock is a compact, fine-grained quartzite, in parts 
highly ferruginous. In certain zones the rock is fissile, break- 
ing into fairly large slabs from a fraction of an inch to seve- 
ral inches in thickness. The strike is E. 36° N., and’ dip 60° 
north-westerly. The beds are jointed in directions N.W., 
dipping 60° N.E., and N. 10° W., dipping easterly at a low 
angle. A ferruginous coating is found covering slickensided 
surfaces, and bands of highly ferruginous rock occur within 
the rock. A concretionary structure and dendritic precipi- 
tations of iron oxide are common. 

The outcrop appears in the midst of the desert sandstone 
tablelands, the broken outliers of which surround the 
quartzite on almost every side. Its physical features are, 
however, quite distinct from those of the table-top formation, 
although hand specimens of the two formations may be not 
altogether dissimilar. 

The height of the exposure above sea level, by aneroid 
determination, is about 1,950 feet, and about 260 feet above 
the level of the sand. 

Mount Ouea anp AYERS Rocx.—No doubt exists in my 
mind that Mount Olga and Ayers Rock are isolated rem- 
nants of the Ordovician system, the former consisting of a 
-conglomerate,{ the latter of a coarse metamorphic grit. 
These features suggest that Mount Olga was probably situat- 
ed close to the old Ordovician land surface, Mount Conner 
being distant, and Ayers Rock in a position intermediate be- 
tween the two. 

The geologists of the Horn Expedition § have alreaciy 
hinted at the possible Ordovician age of Mount Olga and 
Ayers Rock, while Mr. Brown, judging from specimens col- 

* Tate and Watt: Rep. Horn Exped. Centr. Austr., General 
Geology, page 59. 

_ + Mr. Wells has erected a smal! pile of stones on the highest 
point of this exposure. 

+ Compare W. C. Gosse, Parliamentary Paper No. 48, House 
Assembly, 1874, page 11:—‘‘This range is formed of a number of 
round-topped masses of solid conglomerate rock (known as pud- 
ding stone), but with stony, spinifex slopes, from 100 to 300 feet 
rising to their foot. Each hill is a separate rock.” 

§ Tate and Watt: op. cit., page 59. 
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lected by Mr. Tietkens, was inclined to consider Mount Conner 
younger than the other two members. * 

DESERT SANDSTONE. 

The term Desert Sandstone, which was originally used by 
Daintree for a highly silicesas deposit that is often found 
overlying the fossiliferous Cretaceous of Australia, is, to a cer- 
tain extent, misleading, as the formation is only. to a limited 
extent a true sandstone. Mr. H. Y. L. Brown employed the 
term Super-Cretaceous, and later Professor Tate and Mr. Watt 
Supra-Cretaceous, for the same formation. Messrs. Jack and 
Etheridge regard the desert sandstone as Upper Cretaceous. 

No conclusive evidence concerning the exact relationship 
was found, but I observed that the desert sandstone in many 
places, particularly at Indulkana, unconformably overlies 
intruded primary schists. This fact, if the formation is to be 
correlated with the cretaceous, would demand, as Professor 
Tate suggested, that the desert sandstcne overlaps the latter 

Beds of this formation occur along the track from 
Oodnadatta westward to Indulkana. Such trigonometrically- 
surveyed heights as Mount Mystery, Mount Alberga, and De 
Rose Hill are prominent members of the series. From [n- 
dulkana, the north-western limit of the formation in South 
Australia runs east of north in a direction west of Crown 
Point; beyond this line the primary and intrusive rocks oi 
the Musgrave, Mann, Tomkinson, and Everard Ranges, ::0 
doubt, were high land surfaces during the deposition of ihe 
desert sandstone formation. Shght surface exposures oaly 
of the so-called sanclstone were observed, immediately south 
of the Mann Ranges at Hector’s Pass, in the form of a low 
bank of rather decomposed, friable, silicified quartzite and 
white, semi-opaline quartz a mile or two east of the pass. A 
similar semi-opaline rock was found a few miles south-east 
of Giles West Camp (Musgrave Ranges), and south of Ayers 
Ranges, in the Northern Territory. Indications of the for- 
mation exist, as rock fragments, strewn on the surface, north 
of the Mann Ranges. 

To the south, the whole of the elevated country lying 
between Oodnadatta and Lake Torrens that was traversed by 
the Expedition, consists of desert sandstone, with the excep- 
tion of comparatively few exposures of paleeozoic rocks, as in 
the neighbourhood of Mount Woods and at the head of Lake 
Torrens. 

The formation, as a whole, occurs either as isolated 
table-topped hills or as groups and canes of the same. The 

¢ We H. Tisthenae Journ. ‘Centr. ree Expl. Real: re, 
tion by H. Y. L. Brown. 
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hills are almost invariabiy capped by an exceedingly hard, 
silicified layer of rock, the base being of a more friable and 
softer character.* 

At Indulkana the top layer is composed of a compact, 
chaleedonic grit, with irregular, sub-angular fragments of 
colourless and blackish quartz scattered through the mass, 
with a secondary interstitial cement of a form of quartz. 
Though the rock may be a coarse grit, the surfaces of frac- 
ture, which are in parts sub-conchoidal, are remarkably 
smooth ; the compactness of the rock causing the planes of 
fracture to pass through the included particles. Professor 
Tate described the desert sandstone as being composed of 
“sharp grains of glassy quartz, varying much in size, cement- 
ed by opaque, white siliceous matter, and more or less stain- 
ed red by oxide of iron.” This description would apply 
equally well to the Indulkana outcrops. In places the for- 
mation becomes very fine-grained, showing a laminated 
character or a distinct fissility, and a fairly regular system of 
vertical jointing, in a north-easterly direction. 

A second variety of desert sandstone has been produced 
by an opalisation of the mass. Examples of this character 
were seen at Hector’s Pass (Mann Ranges), south-east of 
Giles West Camp (Musgrave Ranges), and south of Ayers 
Ranges (Northern Territory). The rock is an impure form 
of common opal; in colour white to bluish-white ; containing 
cellular cavities and small black inclusions of carbonaceous 
matter. It breaks with a true conchoidal fracture. Surface 
outcrops only were found of this variety. 

At North Creek the formation consists of a very fine- 
grained, splintery, chalcedonic quartzite, the individual 
grains being hardly distinguishable with the naked eye. The 
rock is traversed by small veinlets of oxide of iron, subse- 
quently precipitated. The colour varies considerably: white, 
yellow, reddish, blue, and purple. The rock is_ brittle 
and rings when subjected to the blows of the hammer. 

At Yarrabollinna Waterhole the character of the rock 
again changes entirely. Large, bluff-shaped masses are com- 
posed of an excessively fine-grained form of silica, so fine that 
it shows no sign of a gritty feel when rubbed between the 
fingers, resembling somewhat the touch produced with kaolin, 
which mineral is present in small measure only. The pure 
forms are snow-white, others are variously tinted. Within 
this deposit nodular masses of a cherty form of silica occur, 
which are bounded by an outer concentric growth of white 
chert. -(See Plate xv., fig. 1.) 

* See Tate and Watt: Rep. Horn Exped. Cent. Aus. Phys. 
Geog., page 8; General Geology, page 68. 
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In the same bed are found nodules of barytes, with a 
radiating, concretionary structure. They are more or less 
spheroidal in shape, being flat or concavely indented in the 
plane of the longer axis. Others are flatter, broadly dis- 
coidal. Their dimensions vary considerably, the largest 
being about four inches in diameter. The smaller forms have 
a tendency to slit horizontally in two.* 

A more argillaceous variety of desert sandstone, spangled 
with tiny flakes of mica, was observed south of Stuart’s Creek 
Cattle Station. This outcrop weathers more like a shale than 
the sandstone generally. 

Fossilised wood was found in the desert sandstone at a 
few localities, notably west of William Creek, in the neigh- 
bourhood of Beltabeltana Waterhole, where it is plentiful. 
Other fossils were not observed in this formation. 

The most picturesque and rugged range of disconnected 
masses of the desert sandstone formation came under notice 
in the locality known as the Serrated Range. This range is 
composed of peaks, bluffs, pillars, and tables, often of a very 
quaint appearance, and tinted in various shades of colour. 
The formation may with justice be called the Mauvaises Terres 
of Australia, as have been termed the Cretaceous desert for- 
mations of North America. 

Owing to the porcelainised, brittle character of the rock, 
particularly of the overlying hard band, it gives way readily 
and suddenly when subjected to irregular strain. It is on 
this account that the sandstone, wherever met with, has been 
more or less broken up into fragments, often terminated by 
conchoidal faces ; the phenomenon being the result of subjec- 
tion to extremes of temperature within a short period of time 
(insolation). These fragments are subsequently scattered over 
the plains between the table-hills by the floods which occur 
at rare intervals, and are known as_ gibbers (less 
frequently shingle or gravel). The gibbers form 

* T have recently had opportunity of seeing ienticgt concre- 
tions in the Sydney University Museum, which were collected by 
Mr. E. F. Pittman from the opal- bearing strata at White Cliffs, 
Through the courtesy of the Mines Department of New South 
Wales I have been permitted to annex the following analysis by 
Mr. J. C. H. Mingaye :— 

ANALYSIS OF A NoDULE OF BARYTES OBTAINED FROM OPAL-BEARING 
StRaTA AT WHITE CLIFFS. 

04:1666 
Barium sulphate ia es + 21 95235 
Ferric oxide and alumina ... oat ae 50 
Silica a ae wei a wane ee 
Water 3. Sei 
Lime, magnesia, ‘and undetermined ee 83 
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stony plains, and have already been referred to 
by Sturt as the stony desert. Owing to the exten- 
sive denudation of the desert sandstone the _ gibbers 
cover a considerable area of Central Australia. The lateral 
transportation of the stones by water action cannot be con- 
siderable, owing to the level contour of the intervening plains ; 
in fact, they are deposited, on the removal of the softer, un- | 
derlying portions more or less vertically below their original 
position im sitw. On the slopes of many of the hills in process 
of disappearance the stony ‘‘wash” has accumulated in 
rounded terraces or steps, transported by torrential floods. 

The reflection of light from the smooth surfaces of these 
stones, when travelling towards the sun, is irritating to the 
eye. The glaze has been described by Mr. Brown as being 
“probably due to the action of siliceous water,” and the effect 
is in small measure increased by a slight, glossy surface coat- 
ing of precipitated iron oxide. The superficial polish has also 
been assisted, as has been suggested, by the action of wind- 
driven sand. 

The gibbers consist mainly of different varieties of quartz 
—forms of agate, jasper, chalcedony, and semi-opal—while 
in association with them occur concretionary forms of limon- 
ite, often assuming grotesque shapes. Gypsiferous clays were 
met with throughout the area covered by this formation, and, 
in them, large slabs of transparent gypsum that have been 
produced by crystalline intergrowth. In addition to these, 
various nodules, that occur in the softer portions of the rock 
and resist the denudation to a greater extent, are found. 

Obsidian Bombs (Volcanic).—These are widely distri- 
buted over the desert sandstone area, and have been the cause 
of much discussion, without any satisfactory deductions as to 
their origin. The phenomenon, which points to a former sur- 
face deposition, somewhere, of volcanic ejectamenta has given 
rise to various theories, such as meteoric, glacial, and of vol- 
canic action 7m situ. Comparatively few examples were found 
during the Expedition, though single specimens were collected 
near to the Mann, Musgrave, and Ayers Ranges. I have, 
however, received a number of specimens from Mr. McNa- 
mara, from the neighbourhood of the Peake. Their univer- 
sal distribution has, no doubt, been assisted by the agency of 
the native and the emu (in the form of “gizzard stones’). The 
natives call obsidian bombs Panddélla and Kaleya korru, the 
latter meaning “emu eye.” ‘They are collected by the medi- 
cine men of the tribes, and applied in the healing of sickness. 

REcENT DEPOSITS. 

Sand.—With the exception of the various outcrops of 
rock previously discussed, sandy deposits cover all the adia- 
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cent country to the north-western ranges of South Austraha, 
and extend for many hundreds of miles north, south, and 
west, the tablelands on the east checking the accumulation to 
a slight degree in that direction. 

The height above sea level of these deposits is consider- 
able, the sand ascending to an altitude of 1,900 feet in the 
Ayers Ranges, and to 2,200 feet in the locality north of 
Opparinna Spring. It is on this account that all the larger 
valleys cutting the ranges have become filled up with elevated 
deposits, from which large, gum-lined creek beds emerge, to 
be subsequently “‘‘lost’’ in the sands adjoining the ranges. 
This drifting cover is embarrassing to the prospector, as the 
higher portions of the ranges alone can be examined, the 
more favourable contact-rocks being for the greater part hid- 
den underneath the great depth of sand. 

The material of the deposits consists of a moderately fine- 
grained, inccherent sand, the grains being usually superficially 
coated red by oxide of iron. In proximity to the ranges these 
sands are more loamy, and have been bound together by vege- 
tation. There, also, they contain other constituents derived 
from ‘he decomposition of the primary rocks, such as cleaved 
fragments of felspar and hornblende, flakes of mica, small 
nodules of limonite (iron-shot), and occasional patches of 
garnets. Beyond the belt influenced by the ranges, the sand 
is loose, incoherent, and subject to a continual drift. In 
these regions the sand accumulates in the form of more or 
less parallel undulations or sandhills, mostly incoherent 
throughout, but occasionally very slightly cemented super- 
ficially. The direction in which these sandhills trend, peiny 

at right angles to prevalent winds, is east and west, south of 
the Musgrave Ranges, although the more usuni direction ob- 
served further south, in the basin of Lake Torrens, is south- 
west. Frequently two such parallel undulations unite to 
form one,* thence continuing as one in the same direction. 
Nuclei which had in the first place started the formation of 
sandhills were observed north of Mount Crombie, in the shape 
of low cuterops of granite, while a few miles south of Stuart's 
Creek a prominent “sandhill” consists cf a former tablehill of 
desert sandstone, almost completely covered with drift sand, 
few exposures only of the rock being visible, and limited to 
one side of the hill. The source of this vast amount of sand 
must be attributed to the eolian waste of the cesert sandstone 
formation. ft 

* Streich states that the ‘‘sand dunes” of the Great Victoria 
Desert are ‘‘very seldom found confluent.’’—Trans. Roy. Soc., 
S.A., vol. xwi., page 89. 

a Ponies E. F. Pittman: On the Cretaceous Formation 
in the North-Western Portion of New South Wales. Rec. Geol. 
Surv. N.S.W., vol, iv., Part iv., page 146. 
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The wonderful capacity for binding the sand dispiayec 
by the porcupine grass (/'riodia spp.) can be favourably 
compared with that of Spinifex hirsutis on the dunes of our 
sea shores. 

Travertine.—Travertine was only found as small, local, 
surface coverings, most frequently along the banks of creek 
beds, where it is regarded as a valuable guide to sub- 
terranean water. Examples occur along the course of Op- 
parinna Creek and certain creek beds in the Tomkinson 
Ranges. 

Travertine was further noted in many instances to overlie 
diorite dykes, a breccia having often resulted from the cemen- 
tation of originaliy loose rubble derived from the dykes (Op- 
parinna). The travertine occurring at the foot of Mount 
Davis, in the Tomkinson Ranges, deserves notice on account 
of its extreme compactness and hardness, it being almost 
resistant to the blade of a knife. At Stuart’s Creek a small 
deposit of banded travertine has been produced by the pre- 
cipitation of successive layers differently coloured by varying 
magnesian and carbonaceous contents. 

A thick incrustation of calc-tufa was discovered in the 
Musgrave Ranges. To the west of Opparinna Spring a series 
of rock waterholes is to be found along the bed of a rugged 
gorge enclosed by steep walls of gneiss. One of such holes is 
situated at the base of a waterfall that has been produced by 
the intermittent flow of a creek over a locally hardened band 
of blue garnetiferous gneiss, the softer rock below having 
become undermined. This deposit of earthy, calcareous sin- 
ter, with a fair percentage of included organic matter, occurs 
as regular stalactitic and mammillated masses, hanging from 
the under side of the indurated ledge or bank of gneiss. The 
formation produc2s an imposing aspect. 

APPENDIX. 

Petrological Notes on Rocks Collected on the 

Expedition. 

GRANITE. 

Locality.—Mann Ranges, outcrop fourteen miles west of 
Mount Samuel. 

Macroscopically.—Granitic, porphyritic; the felspar oc- 
curring as large (up to 2°7 cm.), more or less lenticular, 
porphyritic crystals, rounded by the chemical (?) corrosion of 
the rock magma. Felspar dark grey, fresh, in places not un- 
like the greasy-looking elaeolites of syenites. 
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Quartz in smaller, blackish, segregations throughout the 
mass. Mica black, not infrequently as lenticular aggregates 
having their long axes indistinctly parallel, and surrounded 
by a border of pink secondary mineral. The rock has suf- 
fered from the effects of mountain butding forces. 

Microscopically.—Rock with a holocrystalline ground- 
mass, in which the larger crystals of felspar are embedded. 

In parts the quartz (appearing normal in plain light) 
when viewed in plane polarised light, proves to be microscopi- 
cally separated into numerous contiguous particles; micre- 
graphic intergrowths with the felspar common; generally 
speaking it is allotriomorphic, crowded with inclusions, and its 
fissures stained by oxide of iron, subsequently precipitated. 

The potash felypar is clouded and crowded with minute 
inclusions, which are frequently arranged in parallel bands, 
and some, on decomposition, locally stain the enclosing mine- 
ral. The felspar crystals are corroded and surrounded by a 
border of secondary mineral fibres, radially arranged; the 
cleavage cracks are filled with secondary mineral, polarising 
with high colours. ‘Strain shadows” traverse the quartz and 
felspar crystals on rotating the stage with crossed nicols. 

The mica, a rather decomposed dark green biotite in ir- 
regular aggregates of crystals, is almost invariably surrounded | 7 
by a broad band of closely set, pink garnets, which are 
minute (averaging ‘005 millimetres in diameter). The indi- 
vidual grains appear rather to have been separately develop- 
ed than to be crushed parts of larger garnets. Optical ano- 
malies are general among them. 

Magnetite is scarce; the rock also contains patches of an 
earthy form of iron oxide. Epidote as a scantily developed 
accessory (secondary), in small though conspicuous (on ac- 
count of the high refractive index) aggregates with no definite 
geometrical boundaries. 

GRANITE. 

Locality.—Mount Sir Henry, Ayers Ranges. 
Macroscopically.—A moderately coarse-textured, holo- 

crystalline rock, considerably decomposed; the quartz and 
felspar appear brown from iron pigment; the black-looking 
mica in fairly large, irregular aggregates. 

Microscopically.—Texture typically — hypidiomorphic 
granular, the rock being composed essentially of quartz, fel- 
spar species, and biotite. The normal order of crystallisation 
from the rock magma has generally prevailed, although the 
mica occurs in parts interstitial to the felspar. A micro- 
graphic intergrowth between quartz and felspar on a very 
minute scale is apparent, and the former contains numerous 
unindividualised inclusions in parallel bands. 
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Felspar is of two species: orthoclase and a delicately 
twinned plagioclase. Decomposition has acted to a consider- 
able extent upon many of the constituents ; the felspar, being 
clouded when viewed by plain transmitted light, becomes 
brilliantly tinted in the dull portions under crossed nicols on 
account of the strong double refraction of the products of de- 
composition (kaolin). Orthoclase is somewhat subordinate to 
plagioclase ; the cleavage cracks and borders of both are lined 
with oxide of iron. 

The mica, a green biotite, occurs principally as aggre- 
gates of flakes, partially decayed; the whole rock section, 
moreover, is speckled with minute particles of biotite. 

Magnetite is fairly plentiful, usually surrounded by a 
layer of secondary mineral. 

Apatite is present as stout, prismatic individuals, with 
prominent cross fracture. 

HoRNBLENDIC GRANITE. 
Plate xviii., fig. 2. 

Locality.—Glen Ferdinand, Musgrave Ranges. 
Macroscopically.—Rock granitic, normal; composed of 

white felspar, colourless quartz, dark mica, and hornblende, 
as largish, cystalline secretions. 

Microscopically.—Texture hypidiomorphic granular ; the 
quartz and felspar uniformly distributed over the sections ; 
the mica and hornblende not so. A fine mosaic of microcline 
and quartz is characteristic. 

The felspar is represented both by orthoclase and micro- 
cline, the former being occasionally crowded with numerous 
very slender, crystalline needles of zircon. 

Mica (strongly pleochroic, brownish biotite), as irregu- 
lar, curved, and twisted lamelle, partially or wholly altered 
to a dark-green chlorite, more or less fibrous, and with a 
weak double refraction. Pink, fractured garnets of fair size 
are rather plentiful, usually, though not necessarily, in prox- 
imity to the mica and the altered chlorite. 

Magnetite is present as irregular particles. 

GRANITE. 

Locality.—Everard Ranges. 
Macroscopically.—A coarsely crystalline, normal granite 

with prominent pink felspar (orthoclase) and dark-coloured 
mica. The rock is deeply ‘“‘honeycombed” on its surface, this 
being a result of the ready decomposition and removal of the 
felspar. ) 

Microscopically.—Rock typically hypidiomorphic granu- 
lar, consisting of clear quartz, a clouded orthoclase, and a 
strongly pleochroic biotite. | Micrographic intergrowths be- 
tween quartz and felspar are common. Magnetite scarce. 
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Eprrpote Rock (ALTERED GRANITE). 

Plate xvii., fig. 4. 

Locality.—Musgrave Ranges, Titania Spring. 
Macroscopically.—A granular rock, composed of clear 

quartz and white, clouded felspar, traversed by veinlets of 
epidote, the small columns that build up the bulk of the epi- 
dote standing with their long axes at right angles to the 
bounding lines of the veins in the section. 

Microscopically.—The texture of this rock, though no 
doubt originally holocrystalline, has been obscured by the 
secondary secretion of epidote; the rock has, moreover, suf- 
fered considerably from crushing. 

The felspar is orthoclase, though little of its primary 
characteristics remains, it having yielded to metamorphism by 
transformation into epidote. Intermediate stages of this con- 
version are general. 

The epidote, which is light greenish-yellow in colour, 
covers fully three quarter parts of the section, as aggregates 
of irregular, elongated, and columnar individuals. The strong. 
relief produced by the total reflection at the border of the epi- 
dote is characteristic, and the cleavage is conspicuous in the 
larger individuals only. 

An imperfect “cross-hatched” appearance is here and 
there visible on the faces of the felspar under crossed nicols. 
This is an extreme case of “‘strain shadowing” as a result of 
pressure. 

Hematite (micaceous) is present as dark reddish-brown 
(by transmitted light), hexagonal plates, presenting a slight 
metallic lustre by reflected light. The perfect forms range 
up to ‘27 mm. in diameter, and the adjoining minerals are 
invariably stained red by iron pigment for some distance 
around. 

GNEISS. 

Plate xviii, fig. 1. 

Locality.—Indulkana, Krupp Hill West. 
Macroscopically.—A _ fine-textured gneiss, consisting 

essentially of quartz (colourless), felspar, and biotite, the last- 
named being arranged in a more or less parallel manner with- 
out the production of distinct, continuous planes of foliation 
(Quincuncial structure). it is traversed by shattered veinlets 
of quartz. A green accessory mineral (epidote) is developed 
as irregular particles and patches throughout the rock, im- 
parting a faint yellowish-green tint to the rock mass. 

Microscoyically.—Texture finely crystalline, granulitic, 
with faint parallelism in the arrangement of the constituent 
minerals. In parts a feeble centric structure is discernible. 
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The sections appear fresh, though a fine groundmass is here 
and there noticeable, connecting the individual minerals ; this 
is the result of crushing. 

The quartz occurs as small grains, with irregular or 
rounded boundaries, with numerous fluid pores arranged in 
parallel bands or scattered. 

Felspar predominates ; microcline crowded with inclusions 
(unindividualised) more or less grouped ; a very small amount 
of plagioclase is present. “Strain shadows” are much in evi- 
dence. 

Mica occurs as a dark, brownish-green biotite, with 
prism axes roughly parallel; some flakes have undergone par- 
tial decomposition peripherally, with the production of a 
green, fibrous mineral. 

Magnetite, as opaque particles, with no definite boundary, 
rarely idiomorphic, elongate, frequently enclosed by biotite. 

Zircon 1s fairly well represented as inclusions in the 
microline appearing with the rather rare elongated prismatic 
habit. The prisms polarise with red and green interference 
colours under crossed nicols; they are not surrounded by a 
pleochroic halo. 

Epidote produced at the expense of the felspar, as colour- 
less or faintly yellowish individuals, without definite form. 
Some of the felspar individuals can be observed to be parti- 
ally converted into epidote, the latter appearing (with crossed 
nicols) as very numerous brilliantly coloured specks, almost 
entirely obliterating the characteristics of the felspar. 

The gneiss in many respects resembles a _ granulite, 
though garnets, usually characteristic of granulites, are en- 
tirely absent. 

The rock seems beyond doubt a “metapyrigen gneiss.” 

GNEISS. 

Plate xvi., fig. 2. 

Locality.—Mann Ranges, south-west of Mount Samuel. 

Macroscopically.— A compact granitic rock, with a ten- 
dency to foliation, the mica in elongated patches, whose major 
axes point in one direction ; advanced in decomposition super- 
ficially. 

Microscopically.—Texture granular with a quartz-ortho- 
clase mosaic, and larger felspars embedded in a crushed 
groundmass. 

Quartz clear, with gaseous and liquid inclusions, ar- 
ranged more or less distinctly in streaks ; also few individual- 

_ ised inclusions of elongate-rounded form, the largest measur- 
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ing ‘03 mm., with a high refractive index and double refrac- 
tion (zircon). 

Felspars essentially orthoclase and microcline; plagio- 
clase very subordinate, irregular, and finely twinned; crystal 
outlines generally corroded, and the mineral clouded by par- 
tial decomposition; the cleavage cracks tinted by subse- 
quently deposited iron ores. Twinning after the Karlsbad 
law is observed in the orthoclase. Microline subordinate. A 
micrographic (granophyric) intergrowth between quartz and 
felspar on a small scale is visible in parts of the section. 

Biotite strongly pleochroic, from hght greenish-brown to 
almost black. 

Magnetite as small, angular individuals. 

GARNET GNEISS. 

Plate xvii., fig. 2. 

Locality.x—Mount Davis (two miles north), Tomkinson 
Ranges. 

Macroscopically.—A fine-grained quarzitic gneiss, with a 
rich, red-garnet development ; foliated, the biotite in regular 
planes, the quartz and felspar foliations often wedging out. 
Portions of the rock appear very quartzose, compact, with 
largish fragments of smoky quartz. 

Microscopically.—.A quartz orthoclase mosaic. The folia- 
ated character, though clearly visible in hand specimens, is 
not apparent under the microscope. 

The quartz contains minute liquid inclusions, and aggre- 
gates of black particles disseminated through its mass, which 
appear to be carbonaceous, the former not infrequently 
grouped centrally. A fair amount of isotropic mineral 1s 
also present. 

Felspar: large clouded crystals of orthoclase and smaller 
subordinate plagioclase. 

Biotite strongly pleochroic, in shades of brown to almost 
black, when the rays vibrate parallel to the cleavage; elon- 
gated or irregular, and is in parts decomposed, the resulting 
iron oxides staining’ the adjoining minerals reddish- brown ; 
often enclosing magnetite and felspar. 

Magentite as fine dust and larger individuals, sometimes 
filling fissures between the felspar. 

Shattered crystals of red garnet, the largest of which are 
a millimetre in diameter, are plentiful. They behave com- 
pletely isotropically under crossed nicols, though the quartz 
and felspar exhibit undulose extinction rather markedly. 

This rock appears to be a “clastic gneiss.” 



97 

Contact GNEISS. 

Locahty.—Opparinna, Musgrave Ranges. 
Macroscopically.—A closely foliated, fine-grained gneiss, 

with prominent dark planes of mica (linear foliation), and 
narrow lenticles of quartz and felspar. The rock occurs in 

direct contart with a diorite dyke, and its planes of foliation 

have the same strike as the walls of the dyke. 
Microscoyically.—The distinct gneissic foliation remains 

prominent even under a high power objective; the mica in 
regular parallel stringlets. The fine state of crushing of the 
rock appears to be an ultimate stage of metamorphism. 

The quartz ocenrs as excessively crushed particles that 
display marked “shadowy extinction” when viewed under 
crossed nicols. It is comparatively fresh-looking, and free 
from interpositions except the minutest. 

The felspar, orthoclase, as small, irregular individuals, 
showing shearage on a microscopic scale, with few indi- 
vidualised inclusions. 

Microperthite is developed to a limited extent, and dis- 
plays a very delicate lamination under crossed nicols. 

The biotite is clear, strongly pleochroic, and appears in 
the form of elongated flakes. 

ScHIsTosE Quartz Rocx (so-called “Quartz Blow’). 

Locality.—Mann Ranges, south-east of Mount Edwin. 
} Macroscopically.— A fine-grained, white quartzose rock, 
schistose, with well-defined planes of brown secondary mica, 
in parts decomposed and brown. 

Microscopically.— Essentially composed of closely agegre- 
gated, allotriomorphic grains of quartz, the boundaries of 
which are usually sharp, and the grains in direct contact with 
one another. A fair amount of amorphous silica is present. 
The quartz is fresh, but contains numerous unindividualised 
fluid inclusions, with stationary and mobile gas bubbles, usu- 
ally arranged in fairly broad parallel bands, crossing in a 
continuous line several adjacent grains. It, therefore, ap- 

pears that the inclusions are to a certain extent not original, 
but have subsequently been produced by the metamorphism 
of the rock by igneous intrusion. Individualised inclusions 
occur in the form of elonoxted prisms of colourless apatite, 
with indistinct, revnded prism-terminals and transverse frac- 
turing. 

The decomposed mica flakes do not exhibit any striking 
tendency to parallel orientation. Dark strain shadows cros- 
sing the quartz on rotation of stage between crossed nicols 
give ample evidence of stress to which the rock has been sub- 
jected. 

G 
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OLIVINE GABBRO. 

Plate xvii., fig. 1. 

Locality.—Mount Davies, Tomkinson Ranges. 
Macroscopically.— Dark green, coarse-grained, heavy 

rock, apparently composed essentially of a pyroxene. Frac- 
ture very rough. 

Microscopically.—Texture hypidiomorphic to allotrio- 
morphic granular, of medium-sized grain; composed princi- 
pally of diallage, olivine, and plagioclase. The diallage 
varies in colour from very faint green to colourless, and shows 
the basal striation to perfection. Well-defined, irregular 
cross-partings are prominent. Alteration to serpentine is 
seen in different stages of progress. 

Olivine greenish to colourless, darkened by sranular iron 
ores by decomposition. Crystal boundary rounded, and the 
cleavage (010) is distinct in a few examples. The crystals of 
olivine are altered to serpentine, sometimes completely, with 
deposition of a ferruginous “dust.” 

The plagioclase (labradorite) is scanty, and occurs chiefly 
in aggregates. The albite twin lamelle frequently “wedge 
out.” Undulatory extinction, produced by pressure, com- 
mon. The scarcity of this mineral gives a decided basic char- 
acter. 

Ores of chromium were not observed in the rocks ex- 
amined, although the Murru Yilyah outcrop, adjoining the 
gabbro, contains a secondary siliceous infiltration which is 
stained by ckromium. 

DIORITE. 

Plate xvii., fig. 3. 

Locality.—Indulkana. 
Macroscoyically—Heavy, compact, dark-coloured, finely 

crystalline rock, coated on the surface with a rusty brown 
product of weathering. 

Microscomecally.—Fine-textured, holocrystalline rock. In 
the sections examined quartz is absent. 

A shght amount of orthoclase occurs as irregularly 
bounded individuals, often squeezed in between idiomorphic 
crystals of plagioclase. The plagioclase felspar is twinned 
according to the Albite and Karlsbad laws, the former being 
often accompanied by Pericline. From determinations on 
sections from the zone at right angles to (010) the felspar 
appears a slightly basic Andesine. Zoning comparatively 
scarce. The felspar is clouded (more so along the central por- 
tions) by kaolin and possibly calcite. 

Hornblende lhght brown, enlarged in certain directions 
by an outgrowth of secondary, often fibrous, green mineral 
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(hornblende) ; crystals not infrequently twinned, decompos- 
ing with a large deposition of red oxide of iron. Mica scarce 
as well-defined flakes of strongly pleochroic brown biotite. 

Magnetite plentiful, arranged in groups, the individual 
constituents of which have a strong tendency to parallel ar- 
rangement, as though conforming with some pre-existent 
erystal constant. Hornblende has, no doubt, yielded to its 
formation. 

The absence of quartz, feeble development of orthoclase, 
and the brown tint of the hornblende indicate a basic type of 
diorite. 

DOLERITE. 

Locality.—Mount Olga. 
Macroscopically.—Slate-coloured, uniformly crystalline 

rock of fine grain. The minute needles of felspar are dimly 
recognisable, and here and there larger secretions of a green 
mineral are apparent (olivine). The rock decomposes to a 
richly coloured ochreous powder. 

Microscopically.—Holocrystalline; of fine texture. The 
lath-shaped felspars, on an average about ‘2 mm. in length, 
are clouded; on that account they exhibit twin lamination 
and cleavage cracks very imperfectly, and are variously tinted 
in polarised hght. The arrangement of the laths produces a 
poor fluxion structure. 

The augite in the sections examined has been almost com- 
pletely altered to a scaly, green, chloritic mineral, possessing 
a very faint double refraction. 

Between the felspars a subsequent crystalline segregation 
has taken place radially to small granules of magnetite. These 
aggregates show the characteristic black cross under crossed 
nicols, having its arms parallel to the cross wires of the micro- 
scope. 

EGlavine as greenish, irregularly bounded individuals. 
Magnetite is distributed generally through the mass as 

small granules and cubes; or it darkens the constituent mine- 
rals in the form of a very fine dust. 

A secondary serpentinous, fibrous mineral present is pro- 
bably another product of the decomposition of the augite. 

ORDOVICIAN QUARTZITE. 

Locality.—Mount Chandler. 
Macroscopically.—A highly compact, fine-grained, white, 

siliceous quartzite, breaking with a splintery fracture. 
Microscopically.—Consists of closely set, rolled grains of 

clear quartz, so compacted by pressure as to have left but 
little space for interstitial cement, which is also of silica. The 
interstices are slightly stained by iron salts. The average 

a2 
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dimensions of the quartz grains of this particular specimen 
are ‘5 mm., although elsewhere the rock passes into a coarse 
grit and conglomerate. The quartz is either perfectly clear 
or encloses interpositions, either central, scattered, or arrang- 
ed in bands. They are mainly unindividualised. Undulose 
extinction is apparent under crossed nicols. 

Felspar is very subordinate, or practically absent. 
The orginal planes of bedding are indistinctly discernible 

by a general tendency of the longer axes of the fpeetote 
grains to arrange themselves in parallel lines. 

No trace of any organism has been preserved in the sec- 
tions observed, but a similar rock at Mount Watt is highly 
fossiliferous. 

MetTamorPHic Grit (Ordovician). 

Locality.—Ayers Rock, Northern Territory. 
Macroscopically.—A dark, metamorphic grit,* which on 

casual observation may be, and has been, mistaken for an 
eruptive rock, the large felspars showing up conspicuously 
from the mass with their surfaces of cleavage. The quartz 
grains are clearly recognised as derivative (“clastic”). A 
black mica, ores of iron, and other foreign minerals are 
among the grains. The rock may be termed a greywacke 
(Grauwacke) or arkose. The aggregation of waterworn 
grains of quartz and felspar (one single grain of the rock, 
moreover, often consisting partly of quartz and partly of fel- 
spar, stil] in juxtaposition as orginally in an igneous rock) 
suggests the disintegration of granite. 

Microscopically.—The rocky is compact and composed es- 
sentially of quartz and felspar (allothigenous), with addi- 
tional fragments and flakes of ores of iron and mica (authi- 
genous ). 

The quartz cccurs as more or less irregularly rounded and 
rolled grains, containing numerous gaseous inclusions in bands 
and streaks, or scattered. Some of the grains, moreover, ex- 
hibit a microscopic intergrowth between quartz and felspar. 

The felspar is of several species. A typical microcline pre- 
dominates, and is often traversed by narrow parallel streaks 
of strongly doubly refracting altered mineral (kaolin). Micro- 
graphic intergrowths of this felspar, with quartz, appear to 
be prominent, although the effect is masked. “Strain sha- 
dows” under crossed nicols. 

* “The rock is a very indurated, and, to some extent, altered, 
arkose sandstone, decidedly gritty in parts.’’—Tate and Watt: 
Rep. Horn Exped. Centr. Austr., Phys. Geog., page 8. 

+ A description of a similar rock, by Messrs. Smeeth and 
Watt, has appeared 1 inthe report of the Horn Expedition, Petro- 
logy. ‘‘Arkose”’; No. 213, page 83. 
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Orthoclase is clouded and strongly illuminated under 
crossed nicols as a result of its alteration. 

Plagioclase is subordinately represented, the fragments 
being comparatively small. A dark mica (biotite), in aggre- 
gates of curved flakes, is plentiful. It is very probably secon- 
dary,* and occurs interstitially. Its decomposition has pro- 
duced hematite. Few tiny flakes, apparently white mica, are 
also present. 

Ores of iron are plentiful. Ilmenite occurs as asymmetri- 
cal masses, opaque, and (by incident light) shows the imper- 
fect system of striation and characteristic brownish tinge. More- 
over, this form is replaced in parts by a semi-transparent 
variety, “with a clove-brown colour,”’; suggestive of mica- 
ceous titanic iron. Magnetite is also represented as irregular 
patches. 

With regard to the constituents of this rock being essen- 
tially of grains of quartz, orthoclase, and microcline, it is 
interesting to note that Dr. C. Chewings has described{ a 
granite from Mount Olga (a sister outcrop to Ayers Rock), 
which is composed almost essentially of quartz, orthoclase, and 
microcline. The constituent grains of the rock from Ayers 
Rock, therefore, have in all probability been derived from the 
same granite as the specimen from Mount Olga. Mount 
Olga consists for the most part of a metamorphic conglomerate. 

EXPLANATIONS OF PLATES. 

Prater XII. 
F)fi, 1.—Mount Conner;an outlier of Ordovician quartzite, sur- 

rounded by saltbush flats, 
Fie. 2.—AMolian erosion; mushroom-shaped outcrops of gneiss in 

the desert north-west of the Mann Ranges. 

Pruate XIV. 

Fig. 1.—Intrusion of porphyritic granite within hornblendic 
garnetiferous schist, south of Mount Cockburn, Mann 
Ranges. 

Fie. 2.—Ordovician quartzite, shattered by insolation, Mount 
Conner. 

* Compare Tate and Watt: op. cit., page 8—‘‘Although once 
a sedimentary rock, it has been to some extent altered by meta- 
morphic agencies, a small amount of mica, perhaps of secondary 
origin, having been formed.’’ 
‘ + Rosenbusch: Microsc. Phys. of Rockmaking Minerals (Idd- 
ings), 1900, page 167. 

{ Chas. Chewings: Beitrige zur Kenntnis der Geologie Siid- 
und Central Australiens, Heidelberg, 1894—‘‘Kin Granit von 
Mount Olga (Central-Australien) besteht fast ganz aus Quarz, 
Orthoklas, und Mikroklin.”’ 
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PLATE XV. 

1.._Range of desert sandstone at Yarrabollinna Wakerhole. ; 
The bluff consists of excessively fine-grained arena- 
ceous material, with nodules of chert and barytes. 

2. ISEnpp still. a, table-hill of desert sandstone uncon form- 
ably overlying primary schists. 

Pratt XVI. 

. 1.—Table-hills of the desert sandstone formation east of 
Indulkana. 

. 2.—Talus blocks of gneiss in Garnet Glen, south of Mount 
Edwin, Mann Ranges. This rock is described in the 
text on page 95. 

Puate XVII. 

. 1.--Olivine gabbro, Mount Davies, Tomkinson Ranges. _ 

. 2.—Garnetiferous gneiss, north of Mount Davies, Tomkinson 
Ranges. 

. 3.—Diorite, Indulkana. 

. 4.—Epidote rock, Titania Spring, Musgrave Ranges, 

Pirate XVIII. 

. 1.--Gneiss, Indulkana, west of Krupp Hill. 
. 2.Hornblendic cranite, Glen Ferdinand, Musgrave Ranges. 
. 3.—Hypersthene-bearing granulite, north of Mount Davies, 

Tomkinson Ranges. 
. 4.—Altered augite granite, south of Giles’ West Camp, Mus- 

grave Ranges, 

Puate XIX. 

Sketch section across the Mann Ranges, extending south from 
Mount Cockburn. Distance, about 23 miles. 

PLATE XX, 

Geological sketch map of the Ayers Ranges. 
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NEW AUSTRALIAN LEPIDOPTERA. 

NO. 22: 

By Oswatp B. Lower, F.E.S. (Lond.), etc. 

[Read April 4, 1905.] 

PYRALIDINA. 

GALLERIAN &. 

MELISSOBLAPTES DISEMA, N. Sp. 

Female, 18 mm. Head, face, and antenne dark fus- 
cous, head sprinkled with whitish. Thorax whitish-grey, 
patagia fuscous. Abdomen and middle legs fuscous, tibiz 
and tarsi ringed with whitish, posterior pair suffusedly whit- 
ish. Abdomen dark fuscous. Forewings elongate, moderate, 
costa nearly straight, arched towards apex, greyish-white, 
minutely and irregularly irrorated wth black scales; mark- 
ings blackish ; a narrow line along costal edge, from base to 
first line; a nearly straight, waved, narrow line from costa 
beyond one-third to dorsum at one-third; a similar line, 
gently curved throughout, from costa at three-quarters to dor- 
sum, before anal angle; a row of spots along termen and 
apical fourth of costa; cilia blackish, with a median line of 
black scales. Hindwings somewhat transparent; pale grey- 
ish-fuscous, paler on basal half; cilia greyish. 

Birchip, Victoria. One specimen; received from Mr. D. 
Goudie. 

CRAMBIN ZZ. 

TALIS CycLosEMaA, Low. 

(Tahs cyclosema, Low. Tr.R.8.8.A., p. 158, 1896; 

T. diacentra, Meyr. Tr.E.S., Lond., p. 379, 1897.) 

I have received this species from Balaklava, South Aus- 
tralia, and Birchip (D. Goudie), Victoria. 

SURATTHA HEDYSCOPA, N. Sp. 

Male, female, 18, 24 mm. Head, palpi, and thorax 
ochreous-brown, palpi short. Abdomen ochreous-grey. An- 
tenne strongly bipectinated throughout. Legs white, tibie 
and tarsi infuscated above, tarsi banded with white; thorax 
and abdomen white beneath. Forewings elongate, moderate, 
costa gently arched, termen obliquely rounded; vein 6 ab- 
sent, coincident with 7; 4 and 5 stalked; 8 and 9 stalked ; 
ochreous, somewhat irrorated with ferruginous and fuscous ; 
a thick, rather indistinct, irregular, fuscous fascia, from costa 
at one-fifth to dorsum at one-quarter, more prominent on 
lower half; between this and base the ground colour is mixed 
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with whitish ; a rather obscure, strongly waved, oblique, fus- 
cous fascia, from before middle of costa to middle of dor- 
sum; a very broad fuscous band, mixed with bluish-white 
scales, and containing a small, clear, white spot, somewhat 
triangular in shape, near its anterior edge above middle; 
anterior edge somewhat waved, from beyond middle of 
costa to beyond middle of dorsum; posterior edge dentate, 
from five-sixths costa to five-sixths dorsum, projecting some- 
what below costa; a fine dentate fuscous line along termen ; 
cilia whitish, mixed with some blackish scales. Hindwings, 
with vein 5 present, fuscous grey, paler and becoming grey on 
basal half; cilia white, with a fuscous sub-basal line. 

Somewhat allied to termia, Meyr., but apart from the 
very much shorter palpi and the neural characters it differs 
in markings; it would be possible to form a new genus to 
receive it. One specimen has vein 5 absent in hindwings, in 
the remainder, four in number, it is present; but the whole 
of the specimens before me have vein 6 of the forewings ab- 
sent. The peculiarity with reference to the absence or pres- 
ence of vein 5 of hindwings is also noticeable in bathrotricha, 
Low., vein 6, however, in the forewings of that species is pre- 
sent. 

Broken Hill, New South Wales. Five specimens; in 
February, at light. These were all taken at the same time 

and place, but I have never since met with the species, al- 
though continually collecting in the same locality. 

PLATYTES POLIOPEPLA, N. sp. 

Female, 16 mm. Head, palpi, thorax, and antenne 
dark fuscous, palpi very long, darker beneath, abdomen 
broken, legs dark fuscous. Forewings elongate, moderate, 
costa hardly arched, termen oblique, hardly rounded; fus- 
cous, mixed with dark fuscous; some scattered, short, black 
streaks and spots in disc; a small, clear white spot at two- 
thirds from base in middle, more or less surrounded by black- 
ish: an obscure row of black scales along termen; cilia fus- 
cous. Hindwings light fuscous; cilia greyish-fuscous. 

An obscure species, but may be known by the long palpi 
and white spot of forewings. 

ee eae Victoria. One specimen; probably taken in 
April. 

PHYCITIN &. 
EUZOPHERODES POLIOCRANA, N. sp. 

Female, 18 mm. Head, thorax, and antenne ashy-grey- 
whitish, palpi dark fuscous, mixed with whitish beneath. 
Abdomen dark fuscous, whitish beneath. Legs fuscous, 
strongly suffused with white. Forewings elongate, rather 



105 
PU 

narrow ; ashy-grey-whitish, mixed with dark fuscous and 
blackish ; whole of cell filled in with blackish and with a black 
bar at posterior extre1aity ; a strongly waved, fine, black line 
from costa towards dorsum at _ three-quarters, but 
not quite reaching it; a row of short, elongate fuscous along 
termen, more or less preceded by black inter-neural streaks ; 
cilia fuscous, with two darker fuscous lines. Hindwings semi- 
transparent; pale greyish, mixed with fuscous around mar- 
gins; cilia grey, with a fuscous basal line. 

Broken Hill, New South Wales. Two specimens; in 
March. 3 

METALLOSTICHA METALLICA, N. Sp. 

Female, 10 mm. Head and antenne ochreous-fuscous. 
Palpi and thorax purplish-fuscous, thorax shining metallic. 
Abdomen greyish-fuscous. Legs dark purplish-fuscous, pos- 
terior pair greyish. Forewings elongate, moderate, termen 
gently rounded; shining metallic-purplish fuscous; cilia 
purplish-fuscous. Hindwings greyish-fuscous, paler towards 
base ; cilia greyish-fuscous, with a darker fuscous line at base. 

Mackay and Townsville (Dodd), Queensland. Two speci- 
mens ; in December. 

HYPHANTIDIUM HYPOSCOPA, Nn. sp. 

Female, 10 mm. Head, palpi, thorax, antenne, and 
abdomen dark fuscous. Legs dark fuscous, posterior pair 
yellow. Forewings elongate, moderately dilated posteriorly, 
termen oblique; dark fuscous, crossed by several irreguiar, 
waved, spot-like, blackish strigule; a broad, slightly curve, 
dull whitish fascia, from three-quarters costa to anal angle, 
clearest on upper half; indications of the blackish strigule 
crossing the fascia, but more pronounced on costa, where they 
form three or four cuneiform spots ; ground colour beyond this 
fuscous, with several black spots irregularly placed, cilia dark 
fuscous. Hindwings orange, slightly tinged with fuscous 
around apex; cilia dull orange, becoming fuscous towards 
apex, and with an obscure, fuscous sub-basal line through- 
out. 

At once recognised by the orange hindwings. 
~ Melbourne, Victoria. One specimen; in October. 

NEPHOPTERYX HABROSTOLA, Nh. Sp. 

Male, 18 mm. Head, palpi, thorax, and antenn ferru- 
ginous red, face slightly white. Legs deep ferruginous red, 
strongly mixed with fuscous, tibie and tarsi more or less 
banded with whitish. Abdomen blackish, reddish beneath 
anteriorly. Forewings elongate, moderate, costa gently 
arched, termeu nearly straight; deep reddish, somewhat 
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purplish and slightly shining; a narrow, oblique, white 
fascia, from costa at one-quarter to dorsum at one-quarter, 
more or less edged on either side with deep reddish; a dark 
reddish waved line from costa at about two-thirds to just 
above dorsum at three-quarters, with a somewhat lunate 
white mark on anterior edge of lower extremity ; an obscure 
narrow white sub-terminal line from five-sixths costa to four- 
fifths dorsum, attenuated on upper half; a row of elongate, 
dull whitish spots along termen; cilia reddish-ferruginous. 
Hindwings dark fuscous, paler on basal half; cilia greyisu, 
with a fuscous, sub-basal line. 

Townsville (Dodd) and Mackay, Queensland. Fovr 
specimens; in June. ; 

CRYPTOBLABES CENTROLEUCA, Nl. Sp. 

Male, 12 mm. Head, palpi, antenne, and thorax dark 
reddish-fuscous, collar whitish. Abdomen greyish. Legs 
fuscous, strongly irrorated with whitish. Forewings elon- 
gate, rather narrow, reddish-fuscous, purplish tinged; a 
moderate, oblique, white fascia from costa at one-third to 
beyond one-third of dorsum, edged posteriorly by twice its 
own width of deeper eround colour; a somewhat waved, 
oblique, whitish line from costa at five- sixths to dorsum at 
four-fifths ; space between this and first fascia finely irrorated 
with white, and with an obscure fuscous dot in middle, nearer 
to posterior fascia ; a fine, obscure whitish line before termen ; 
a waved fuscous line along termen; cilia reddish-purple 
mixed with whitish. Hindwings greyish, slightly fuscous- 
tinged ; cilia greyish, with a fuscous line. 

Broken Hill, New South Wales. One specimen; in No- 
vember. 

EPHESTIOPSIS POLIELLA, N. Sp. 

Male, 14 mm. Head and thorax ashy-grey-whitish. 
Antenne and palpi fuscous, palpi beneath mixed with whit- 
ish. Abdomen silvery-grey. Legs suffusedly white, tarsi 
banded with fuscous. Forewings elongate, rather narrow ; 
ashy-grey-whitish, costal half broadly suffused with white; a 
rather obscure, oblique, fuscous fascia, from beneath one- 
third of costa to just beyond one-third dorsum, but ‘not 
reaching it; an obscure, waved, fine, fuscous line from five- 
sixths costa to just before anal angle, followed by a narrow, 
parallel reddish shade, not entire; a fine, interrupted black 
line along termen ; cilia greyish, with a fuscous, sub-terminal 
line Hindwings greyish, slightly infuscated along termen ; 
cilia greyish, with a fine, fuscous, sub-basal line. 

Townsville, Queensland. One specimen; received from 
Mr. F. P. Dodd. I have also seen specimens from Cooktown, 
Queensland. Taken in December. 
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HYDROCAMPIN “4. 

CLUPEOSOMA RHODEA, 0. Sp. 

Female, 18 mm. Head, palpi, antenne, thorax, and 
abdomen reddish-carmine, somewhat coppery-tinged, basal 

. half of palpi beneath snow-white. Middle and posterior legs 
ochreous, middle tibiz and tarsi fuscous, banded with white. 
Abdomen beneath ochreous. Forewings elongate-triangu- 
lar, termen oblique, hardly rounded ; reddish-carmine, tinged 
with coppery metallic scales, especially along costa; markings 
deep reddish-fuscous ; a waved, somewhat dentate, hme from 
two-thirds of costa to two-thirds dorsum; an oblique, fine, 
waved line from costa at four-fifths to dorsum, before anal 
angle, with a strong sinuation outwards in middle; a discal 
dot above middle, midway between first and second lines ; ter- 
men suffused with pale fuscous-purple, thicker on upper half ; 
cilia orange-yellow, basal half light reddish-carmine. Hind- 
wings pale yellow, suffused with reddish-carmine on terminal 
third, except along dorsum; first line and discal dot absent ; 
second line nearly straight, reddish-carmine, from beneath 
costa at about four-fifths to three-quarters across wing ; a suf- 
fused, moderate, reddish-carmine line along termen; ground 
colour between the two lines suffused with light reddish-car- 
mine; cilia as in forewings. 

Mackay, Queensland. One specimen; in December. 

SCOPARIAN &. 

SCOPARIA PLATYMERA, N. Sp. 

Male, 20 mm. JHead, palpi, antenne, thorax, and ab- 
domen fuscous, palpi and thorax beneath white. Abdomen 
more or less ringed with silvery white, especially beneath. 
Legs fuscous, strongly infuscated with white, middle tibize 
and tarsi banded with white. Forewings elongate, moderate, 
termen obliquely rounded; whitish, with fuscous markings ; 
a basal patch, outer edge waved from one-sixth costa to one- 
sixth dorsum ; a very broad fascia occupying median third of 
wing, constricted on lower third, edges waved, anterior from 
about two-fifths of costa to one-third dorsum, posterior edge 
from three-quarters costa to two-thirds dorsum, with a some- 
what rounded projection about middle; a fuscous discal dot 
in fascia near posterior edge above middle; an irregular band 
along termen, narrowed on lower half, with a projection 
above middle; a row of blackish elongate streaks along ter- 
men ; cilia grey-whitish, barred with fuscous. Hindwings pale 
greyish, thinly scaled, tinged with fuscous along termen on 
upper half. Closely allied to ewmeles, Meyr., but differently 

- eoloured. 

Hobart, Tasmania. One specimen. 
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TINEINA. 

GCOPHORID A. 

PLEUROTA XIPHOCHRYSA, N. Sp. 

Male, 14 mm. Head ochreous. (Palpi broken.) Thorax 
and abdomen dark fuscous. Antenne fuscous. Legs dark © 
fuscous, posterior pair obscurely banded with ochreous. Fore- 
wings elongate, moderate, costa gently arched, termen 
obliquely rounded ; pale yellow, darker along costa, more or 
less mixed with fuscous; an obscure fuscous sub-costal streak 
near base; a moderately thick, well-defined, blackish streak 
along dorsum, edged above throughout by a streak of brighter 
orange-yellow, from base to anal angle; faint indications of 
a narrow streak, near and parallel to termen; cilia fuscous. 
Hindwings and cilia dark fuscous. 

Perhaps nearest callizona, Meyr., but amongst the yel- 
low-winged species it is easily separated by the dark fuscous 
cilia of both wings. 

Stawell, Victoria. One specimen; (? in October). 

PLEUROTA PERISEMA, N.. Sp. 

Female, 14 mm. Head and palpi ochreous-yellow, second 
joint of palpi externally fuscous, terminal joint fuscous. 
Thorax light fuscous. Abdomen greyish-fuscous, segmental 
margins whitish. Legs greyish, anterior pair slightly infus- 
cated. Forewings elongate, moderate, costa gently arched, 
termen obliquely rounded; pale yellow; a moderately thick, 
fuscous streak along dorsum, from base to near anal angle, 
alternated towards base, but gradually becoming dilated pos- 
teriorly, and with a projecting tooth on upper edge at about 
three-fifths ; an inwardly oblique ferruginous fascia from just 
beneath costa at about two-thirds to termen immediately 
above anal angle, leaving a space of ground at anal 
angle; space between the ferruginous fascia and 
termen more or less wholly irrorated with pale ferruginous, 
except beneath costa; cilia yellowish (imperfect). 

Distinct, by the outwardly oblique ferruginous fascia ; in 
most of the other described species the markings are inwardly 
oblique. 

Tasmania (? Hobart). One specimen; in January. 

BoRKHAUSENIA ZOPHOSEMA, Ni. Sp. 

Male, 18 mm. Head, palpi, antennz, and thorax fus- 
cous, palpi mixed with grey-whitish beneath, except at base ; 
antennal ciliations, 1, with strong pecten. Abdomen fus- 
cous. Legs greyish, banded with fuscous, posterior pair 
greyish, mixed with blackish. Forewings elongate, moderate, 
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costa gently arched, termen obliquely rounded; 2 and 3 
stalked, from just before angle; 7 and 8 stalked, 7 to costa; 
dark fuscous, with blackish markings; a moderate, well-de- 
fined, rather suffused spot at base, reaching dorsum ; a suf- 
fused spot in middle at one-fifth from base; a second, just 
below, joining first; a spot in middle of cell, and one or two 
others at end of cell; an obscure curved series of small dots 
from beneath costa at three-quarters to dorsum before anal 
angle; cilia dark fuscous, mixed with some black scales. 
Hindwings with 3 and 4 from a point, 5 widely remote from 
4 at base; pale fuscous, paler at base; cilia grey, with a fus- 
cous sub-basal line. | 

Could easily be mistaken for Hulechria photinopis, Low., 
to which it has considerable superficial resemblance, but tke 
neural characters are very reliable points of distinction. 

Broken Hill, New South Wales. One specimen; in 
August. 

MACROBATHRA GASTROLEUCA, 0. Sp. 

Female, 14 mm. Head, palpi, and thorax greyish, ter- 
minal joint of palpi fuscous. Antenne white, strongly annu- 
lated with fuscous. Abdomen dark fuscous, sharply white 
beneath. Legs whitish, anterior and middle pair mixed with 
fuscous. Forewings elongate, moderate, lanceolate; white, 
dorsal half greyish-tinged ; termen more or less thickly strewn 
with ferruginous scales, more pronounced at apex and anal 
angle, where they become suffused into dorsal colour; cilia 
greyish-fuscous. Hindwings fuscous; cilia greyish, becoming 
ochreous on costa and upper half of termen. 

This species departs from the general colouring and 
markings of the group previously described, and is easily 
determined by the white ground colour and ferruginous scales 
along termen. , 

Broken Hill, New South Wales. One specimen; in No- 
vember. 

PARATHETA CYCLOZONA, N. Sp. 

Male, 14 mm. Head ochreous-white. Thorax whitish, 
anteriorly fuscous. Palpi and antennz fuscous, second jeint 
of palpi with a fuscous apical ring. Abdomen and legs 
greyish, tarsi obscurely banded with fuscous. Forewings 
elongate, moderate, costa gently arched, termen strongly 
oblique; white, very minutely irrorated with fuscous around 
the margins ; the irroration tends to accumulate more densely 
along costa from base to two-thirds, and forms a more or less 
developed costal streak; a well-defined, moderate, slightly 
outwardly curved dark fuscous transverse fascia, from about 
two-thirds of costa to two-thirds dorsum, but not reaching it ; 
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a small fuscous dot on fold, above anal angle, and another 
obscure, at end of cell; cilia ashy-grey-whitish. Hindwings 
light fuscous ; cilia fuscous, at base greyish. 

At once known by the curved fuscous fascia. 
Duaringa, Queensland. One specimen; in January. 

XY LOR Y CTLD Ai 

CRYPTOPHAGA AGLAODES, Low. 

(Tr Wess as,” p. 17 eres 

Male, 38 mm. _ I have received from Mr. 8. Angel the 
male of this species. In colour and markings it does not 
differ from the female; the antennal pectinations are about 
14; this is a similar character to that observed in sarcinota, 
Meyr. (to which this species*is mostly allied), but is easily 
separated from that species by the totally different colouring, 
shorter terminal joint of palpi, and absence of double black 
dot on forewing, which is conspicuous in sarcinota. 

The male was taken by Mr. Field at Tennant’s Creek, 
Central South Australia, and the female (type) at Arthurton, 
Yorke’s Peninsula, South Australia. 

CRYPTOPHAGA BLACKBURNII, Low. 

(Tr.R.8.8.A., p. 15, 1892; Xylorycta neomorpha, Turn, Ann. 
Queens. Mus., p. 13, 1897.) 

I have recently taken the male of this species at Broken 
Hill, which is precisely in accordance with Dr. Turner’s 
description of neomorpha. The type (female) was taken at Port 
Lincoln, South Australia. 

HYPERTRICHA STENADELPHA, Ni. Sp. 

Female, 20 mm. Head, palpi, and thorax cinerous grey- 
whitish, second joint of palpi fuscous at apex, terminal joint 
nearly half of second, acute. Antennz fuscous, obscurely 
annulated with white. Abdomen dull silvery-grey, segmeniai 
margins dull reddish. Legs cinerous-grey-whitish, anterior 
coxe whitish, posterior legs greyish. Forewings elongate, 
moderate, costa gently arched, termen strongly oblique; 7 and 
8 coincident ; cinerous-grey-whitish ; a streak of white along 
fold from base to end of cell, containing an oblique fuscous 
patch in middle, and two or three fuscous dots on upper 
half at and near extremity; cilia  cinerous-grey-whitish, 
terminal half grey-whitish; hindwings pale grey-whitish, 
somewhat fuscous tinged around apex; cilia grey, with a fus- 
cous basal line. 

Bears a striking resemblance to Procometis tetraspora 
Low., but the resemblance is superficial only ; the neuration of 
the forewings is a specific distinction. Although the termi- 
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nal joint of palpi is somewhat longer than the characters of 

Hypertricha, that is, one-quarter of second, I scarcely con- 

sider it necessary to erect a new genus for its reception, but 
should the male show additional characters there may be some 
justification for doing so. 

Broken Hill, New South Wales. One specimen; in 
March. 

ELACHISTID. 

CoLrEopHora, Hb. 

Antenne four-fifths, porrected in repose, often thickened 
with scales towards base, in male simple, basal joint long, 
usually with rough scales or projecting tuft. Labial palpi, 
long, recurved, second joint more or less roughened or tufted 
towards apex beneath, terminal shorter, acute. Posterior 
tibie rough-haired. Forewings with costa often long-haired 
beneath; 1b furcate, 4 sometimes, 5 absent, 6 and 7 con- 
nate or stalked, 7 to costa, 8 absent. Hindwings two-thirds, 
linear-lanceolate; cilia 3-4 transverse veins sometimes partly 
absent, 4 usually absent, 6 and 7 closely approximated or 
stalked. 

CoLEOPHORA OCHRONEURA, Low. 

(Plutella ochroneura, Low., Tr.R.S8.8.A., p. 59, 1897.) 

Semaphore, South Australia. 

COLEOPHORA PUDICA, Nn. Sp. 

Male, 16, 18 mm. Head, palpi, thorax, antennz, legs, 
and abdomen snow-white ; base of palpi, antennez, and thorax 
beneath faintly ochreous-tinged. Forewings elongate-lanceo- 
late; snow-white, veins very faintly outlined with pale fus- 
cous, not perceptible in some species; cilia white. Hindwings 
and cilia snow-white. 

Differs from ochroneura by its smaller size, white ground 
colour, and absence of ochreous streaks. This genus has not 
been previously recorded from Australia, but is numerously 
represented in Europe, Asia, and North America. Mr. Mey- 
rick, to whom specimens were submitted, mentions that the 
different species are very difficult to distinguish unless the 
larval habits are known; the larve when very young are leaf 
miners, but afterwards inhabit a portable case ; attaching this 
to the leaf or seed vessel on which it feeds, it bores into the 
interior ; in leaves a pale blotch is usually produced, with a 
round hole in one membrane, which distinguishes the mines 
of this genus from all others. I know nothing of the larval 
ee of either of the above species; they were taken at 
ight. 

Broken Hill, New South Wales. Nine specimens; in 
April. 
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PLUTELLID A. 

GLYPHIPTERYX CALLISCOPA, 0. Sp. 

Male, 12 mm. Head and thorax brownish-fuscous. 
Palpi, antenne, and abdomen fuscous, palpi ringed with 
white. Abdomen beneath ochreous-white. Legs fuscous, 
ringed with white. Forewings elongate, moderate, costa 
gently arched, termen rounded, sinuate beneath apex ; brown- 
ish-ochreous, with greenish-metallic markings; a moderate, 
oblique fascia from one-third costa to before middle of dor- 
sum, and other similar fascize between this and two-thirds, all 
more or less interrupted, first reaching to fold, broken in 
middle, blackish posteriorly; second reaching half across 

wing, becoming black at extremity, and there almost meeting 
first; third curved outwards, reaching dorsum, more or less 
broken in middle; a similar fascia starting from an ochreous 
spot on costa at three-quarters to anal angle; below this and 
previous fascia are about six strongly defined black longitudi- 
nal streaks, the middle one smallest ; a similar fascia starting 
from an ochreous spot and ending on sinuation on termen ; 
cilia ochreous-white, at apex fuscous, with a blackish basal 
line throughout. Hindwings and cilia dark fuscous. 

Melbourne, Victoria. One specimen ; in November. 

GLYPHIPTERYX PERIMETALLA, Nl. Sp. 

Female, 12 mm. Head and thorax ochreous-fuscous. 
Antenne and palpi fuscous. Legs ochreous, posterior pair 
grey. Abdomen grey-whitish. Forewings elongate, mode- 
rate, costa gently arched, termen rounded; ochreous, with 
golden-metallic markings, very slightly edged with fuscous; a 
narrow, somewhat cuneiform sub-costal streak, frm base to 
one-third, narrowed towards base: a second similar streak 
along fold, terminating below first costal streak ; three some- 
what oblique nearly equi-distant moderate costal streaks ; first 
from costa beyond one-third to just above fold; second from 
middle of costa to middle of dorsum; third from about two- 
thirds costa to anal angle: a narrow streak from apex, con- 
tinued along termen, but not reaching anal angle; a short 
streak on costa, between third and last mentioned streak, all 
streaks more or less ochreous, whitish on costa; cilia ochreous, 
terminal half greyish, with a fuscous median line. MHind- 
wings and cilia whitish-grey. 

Somewhat allied to cyanochalca, Meyr., but differsfrom 
that and the allied species by the absence of any black mark- 
ings. 

Stawell, Victoria. One specimen ; in November. 
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PHRYGANOSTOLA MACRANTHA, Nl. Sp. 

Male, 11 mm. Head, palpi, thorax, antenne, abdomen, 
and legs dark fuscous, face white, palpi tufted, mixed with 
whitish beneath. Legs ringed with whitish. Forewings 
elongate, moderate, costa gently arched, apex somewhat 
pointed, termen very oblique; dark fuscous, with ochreous- 
whitish and metallic markings, more or less blackish mar- 
gined ; a well-marked streak along fold from base to just be- 
fore anal angle; six outwardly oblique fascia, becoming 
metallic below costa; first, from before costa at one-third, 
reaching one-third across wing; second, from costa at two- 
fifths, reaching nearly half across wing; third from before 
two-thirds to just beyond termination of dorsal streak, with 
an extra metallic dot below extremity ; a small sub-costal dot 
just beyond ; fourth, from three-quarters costa reaching more 
than half across wing ; fifth and sixth short, close together and 
similar, on costa at five-sixths; an interrupted metallic streak 
along termen ; a round black dot at apex, containing a metallic 
spot on lower edge; cilia whitish, basal half blackish, and 
with an elongate black apical tooth. Hindwings and cilia 
dark fuscous. 

Gisborne, Victoria. One specimen; in October. 

SIMAETHIS HYPOCALLA, 0. sp. 

Female, 10 mm. Head, palpi, thorax, antenne, legs, and 
abdomen fuscous, palpi ringed with white, antenna ringed 
with whitish, and whitish beneath, abdomen whitish beneath, 
coxee whitish, tibie and tarsi ringed with whit- 
ish. Forewings rather broad, costa gently arched, 
termen rounded; dark fuscous, minutely irrorated 
obscurely with whitish, which forms about five transverse, 
fascia-like series; four large black spots along termen, lower 
two larger and occupying lower two-thirds, each with a pur- 
plish-metallic spot in middle; cilia fuscous, basal third 
darker. Hindwings dark fuscous; a large dull whitish black- 
centred spot in cell; a narrow, transverse, dull whitish line 
from five-sixths costa to anal angle; a narrow, bright violet- 
metallic line just below; cilia dark fuscous, basal half darker. 
terminal half white, irregularly chequered with fuscous. 

Recalls Choreutis in appearance, but the palpi being 
without a tuft I prefer to place it in Simaethis. Probably the 
male may show some additional characters sufficient to war- 
rant forming a new genus for its reception. The violet- 
metallic line of hindwings is a special character. 

Mareeba, Queensland. One specimen;in April. TI have 
seen a specimen from New Guinea. 
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TINEID 4. 

CoMODICA DECASPILA, N. Sp. 

Male, female, 12, 20 mm. Head, palpi, and thorax 
snow-white, palpi blackish at base, externally and beneath, 
thorax with a narrow blackish anterior band, antennz fus- 
cous, basal joint white, fuscous beneath. Abdomen greyish. 
Legs white, broadly banded with black, anterior pair wholly 
blackish beneath. Forewings elongate, moderate, costa 
gently arched, termen oblique: an elongate, transparent 
patch near base; snow-white, with black markings; ten spots, 
arranged as follows:—Four oblique, equi-distant, on costa, 
first basal; four at five-sixths, reaching one-quarter across 
wing ; four others, similar, on dorsum, apices pointed, first at 
base; fourth at anal angle, the second one hardly traceable 
and hardly reaching dorsum; two in middle of wing, ovoid, 
before and beyond middle; indications of another on termen 
beneath apex ; cilia white, becoming blackish at base on mark- 
ings. Hindwings pale fuscous; cilia grey, becoming white 
around apex. 

Cooktown, Queensland. Two specimens; in December. 

CoMODICA EPISPORA, 0. sp. 

Female, 18 mm. Head and palpi whitish, faintly 
ochreous tinged, palpi at base beneath dark fuscous. An- 
tenne fuscous. Thorax dark ferruginous-ochreous, patagia 
paler. Abdomen ochreous, banded with dark fuscous. Legs 
ochreous, irregularly banded with fuscous. Forewings elon- 
gate, moderate, costa gently arched, termen obliquely rounded ; 
3 and 4 coincident, 7 and 8 coincident, to costa, lower fork cf 
vein 1 obsolete ; deep ferruginous-ochreous, with whitish mark- 
ings; a rather broad, transverse fascia, from near base of costa 
to base of dorsum, slightly angulated below costa; a rathec 
large spot on costa beyond middle, and a smaller one midway 
between fascia and last mentioned spot; a large spot on 
middle of dorsum; a small spot on dorsum before anal angle ; 
a suffused spot below middle of termen ; cilia yellowish-orange, 
basal half ferruginous-fuscous. Hindwings with veins 5 and 
6 stalked, 6 to costa; dark fuscous ; cilia yellowish-orange. 

Mackay, Queensland. One specimen; taken on a fence 
in December. 

CoMODICA CITRINOPA, N. Sp. 

Male, female, 12, 14 mm. MHead, palpi, and thorax 
white, palpi mixed with ochreous and fuscous beneath, thorax 
with a narrow orange anterior margin. Antenne fuscous. 
Abdomen greyish, beneath ochreous. Legs ochreous, banded 
above with fuscous. Forewings elongate, moderate, termen 
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obliquely rounded ; bright orange-ochreous ; markings whitish, 

rather obscure; four equi-distant fuscous spots on costa be- 

tween one-sixth and three-quarters; two oblique fasciz from 

one-quarter and middle, reaching two-thirds across wing, and 

thence meeting a thick streak along dorsum from base to two- 

thirds ; a moderate spot on costa before three-quarters ; an ob- 

scure spot on costa near apex ; cilia citron-yellow, mixed with 

light ferruginous. Hindwings fuscous; cilia fuscous, around 

apex and upper half of termen greyish-ochreous. 

Mackay, Queensland. Two specimens; in November. 

Mr. Dodd has sent me several specimens taken at Towns- 

ville, Queensland. . 

This may prove to be a variety of the previous species, 

but it presents such a different appearance as to justify me 

in giving it a distinctive name. 

TINEA TETRASPILA, N. Sp. 

Male, 8 mm. Head ochreous. Thorax, palpi, antenne, 
abdomen, and legs dark fuscous. Forewings elongate, mode- 
rate, costa gently arched, termen obliquely rounded; dark 
fuscous, coppery tinged and somewhat shining; markings 
ochreous-yellow ; a moderate quadrate spot on dorsum at one- 
third ; a second, similar, but smaller, on dorsum before anal 
angle; a third, obscure, on costa at two-thirds; a fourth, ob- 
scure and small, on costa near apex; cilia dark fuscous. 
Hindwings elongate-lanceolate; fuscous, somewhat coppery 
shining ; cilia fuscous. 

Probably nearest tetropa, Meyr., but widely distinct. 
Parkside, South Australia. Gisborne, Victoria. Three 

specimens ; in October and November. 

EREUNETIS STREPTOGRAMMA, Ni. Sp. 

Female, 8 mm. Head, palpi, antenne, thorax, and legs 
pale whitish-ochreous. Abdomen greyish-ochreous.  Fore- 
wings elongate, rather narrow, termen obliquely rounded ; 
pale ochreous, with fuscous markings; six outwardly oblique 
streaks from costa; first at base, spot-like; second at one- 

4 sixth, larger ; third before middle, very oblique, hardly reach- 
ing one-third across wing; fourth beyond middle, similar ; 
fifth and sixth small, between five-sixths and apex; last three 
more or less connected by a thick, longitudinal streak, which 
is continued to below apex; a moderately thick streak along 
dorsum from base to three-quarters, wit about five projec- 
tions on upper edge, third anteriorly oblique and nearly reach- 
ing second costal spot ; a fine line along termen, not quite con- 
nected with dorsal streak; cilia ochreous. Hindwings fus- 
cous; cilia fuscous. 

Duaringa, Queensland. One specimen; in December. 
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NOTES ON SOUTH AUSTRALIAN DECAPOD CRUSTACEA. 

; PART II. 

By W. H. Baker. 

[Read May 2, 1905.] 

Puates XXII. To XXIV. 

The following paper is a study of a group of Maioid crabs 
or Oxyrhyncha. The first four species and one variety belong 
to the genus //alimus, found on our coast, two of which, ZH. 
levis, Haswell, and //. trwncatipes, Miers, are important on 
account of their usual large size and frequency of occurrence, 
and which, as far as my knowledge goes, have never been 
figured; one, //. tumidus, Dana, a figure of which is to be 
found in another connection, in Kongl. Svenska Vetenskaps 
Akademiens Handlingar, Band 23, Plate u., fig. 6, a notable 
variety of this species, which I have described in detail; and 
another which is here described for the first time. The others 
belong to different genera. 

In Professor Haswell’s catalogue of Australian crustacea 
the first three species are described; but there are several 
points of difference which I would like to set forth which are 
scarcely mentioned by the above authors. 

The definition of the genus given by Miers in his classifi- 
cation of Maioid crustacea, Jnl. Lin. Soc. vol. xiv. p. 646, 
runs thus: —‘“‘Carapace sub-triangular, with lateral marginal 
spines. Three spines above the eye. Merus joint of the outer 
maxillipeds somewhat auriculated and produced at its antero- 
external angle. Anterior legs in the male enlarged, palm 
slightly compressed. Ambulatory legs, with the penultimate 

_ joint more or less flattened and dilated towards its distal end. 
Type, Halimus auritus, Latreille. This genus establishes a 
transition to the Maiide.” 

In the species of this genus under consideration the 
structure of the orbital region may first attract attention as 
of importance, especially when compared with the corres- 
ponding parts of some members of other genera of the family 
Maiide, with which the relationship of Halimus is undoubt- 
ed; to mention some genera, viz., Maia, Chlorinodes, Micip- 
pa, Schizophrys, Paramithrax, and others, in which, while 
the lower margin of the orbit is usually very incomplete, 
being partially formed by the basal joint of the antenna, the 
upper is divided into, first, a short, usually thickened arcu- 
ate portion immediately above the socket of the eye peduncle, 
and posteriorly to this usually two spines—or more or less 
spiniform processes—the more posterior one of which is on a 
slightly lower level. This I take to be the true post-ocular 
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spine, representing the posterior or outer angle of the orbit ; 
the preceding one I have called the intermediate spine of the 
upper orbital margin. In Paramithrax, Schizophrys, ete., 
these parts are well shown, but have become, as it were, 
squeezed together to form a more complete orbit ; but in the 
species of //alimus under consideration the spines are dis- 
tant, the posterior portion of the orbit being a widely open 
space. 

Within the genus itself the arrangement of these parts 
is useful for classification, the anterior arcuate portion being 
spiniform, dentiform, tuberculate, or merely rounded at the 
anterior or posterior end, and the two succeeding spines in 
different degrees of development. and relationship. 

If Chlorinodes coppingeri, Haswell, be examined, these 
parts will be seen to be much exaggerated in shape. 

Also, in the interocular space on each side, near the orbital 
margin above, there is in these species of Halimus a tubercle 
with a more or less distinct ridge extending from it on to, the 
rostral horn; these elevations are supplied plentifully with 
the curled corneous bristles so much in evidence amongst 
these crabs. In the same species of Chlorinodes mentioned 
above this ridge is very distinct; it is also shown in Para- 
mithrax and others. 

Again, in the species of Halimus under consideration a 
more or less papilliform tubercle is situated on the sub- 
hepatic region; in H/. truncatipes this is somewhat anvil- 
shaped and very distinctive. : 

In the cardiac region of Halimus are usually seen a pair 
of tubercles showing a tendency to coalesce, represented in 
the species of Chlorinodes again by a lamellar, bifid struc- 
ture which is very prominent. 

Lastly, in these allied species, the chelipeds of the males 
are subject to great variation as to size, their enlargement 
apparently taking place well on in the life of the animal, as 
in some specimens they scarcely exceed those of the female. I 
would instance the case of Leptomithrax spnulosus, Haswell, 

where certain males—doubtless adults, on account of size 
and being covered by much of the usual foreign matter— 
have the chelipeds little if at all exceeding in size and shape 
those of the female, while in others they are massive, with 
the fingers very unsymmetrical. In Schizophrys aspera some- 
what similar conditions obtain. 

In these four species of Halimus the normal chelipeds 
searcely differ; in all, the hands become slightly narrower 
distally in the vertical direction, and are more or less pro- 

vided with scattered punctations, from which fasciculi of 
-hairs arise. 
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The following points, therefore, are common to the four 
species: —The carapace is sub-pyriform, more or less acutely 
pointed medianly on the posterior border, convex, usually 
more depressed anteriorly than posteriorly ; the rostral horns 

are well developed and divergent and usually curved out- 
wards; the posterior part of the orbit is widely open, the 
upper margin consists of, first, an anterior portion forming 
an arch over the socket of the eye-peduncle, spined or pro- 
jecting each end; second, an intermediate spine more or less 
distant from the posterior end ; and third, a strong, post-ocu- 
lar spine, usually pointing forwards, and distant from the 
intermediate spine at a lower level. 

The lateral spines of the carapace are, viz., one on the 
hepatic region, and three on the branchial, the most posterior 
of which approaches nearer the middle of the carapace. 

The basal antennal joint has a strong spine at the exter- 
nal distal angle, and usually a small one at the internal 
angle. There is a small conical tubercle close to the base of 
this joint, on the outer side, usually tipped with hairs. 

The external maxillipeds have the ischium joint with its 
internal distal angle very much produced above the trans- 
verse line. The merus joint, inverted-triangular in shape, is 
rounded and produced at its external distal angle partially 
covering the end of the exopod, truncate, and the margin 
insinuate at the internal angle; the ends of the margin thus 
defined are acute or spined, the following joint originating 
close to the outer (or upper) end of this margin. 

Sub-hepatic and pterygostomial regions each with a more 
or less conical tubercle. 

Chelipeds usually rather weak in the females and in some 
males, in others much enlarged, with the fingers widely gap- 
ing, but not unsymmetrical. The merus has a spine at the dis- 
tal end above. The carpus is strongly keeled in the males. 

Ambulatory legs long, becoming successively shorter be- 
hind, the joints mainly cylindrical, the ischium joints each 
with a small conical tubercle below at the distal end, the 
penultimate joints more or less expanded towards their distal 
ends, the expansions usually becoming wider on the more pos- 
terior legs. The dactyli curved, sharp, with two rows of 
small teeth. 

Pleon seven-jointed in the males, the fourth, fifth, and 
sixth coalesced in the females. | 

The species of this genus are, as in other Maioid genera, 
well supplied with more or less curved corneous bristles 
springing in groups usually from the tubercles, rostral horns, 
etc., and also from the ambulatory legs. These are used for 
the attachment of foreign substances for purposes of obscura- 

, tion. 
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The genus may be briefly characterised in the following 

manner: - - 
Family Mexttpm. Tnachidae 

Genus Halimus, Latr lle. 

Carapace sub-pyriform, more or less acutely pointed 
medianly on the posterior border. 

Rostral horns divergent, and sometimes depressed. 
Orbits incomplete, especially below. 
A large lateral spine on the hepatic region. 
Three lateral spines on the branchial region. 
The basal antennal joint with a spine on its external dis- 

tal angle. 
The external maxillipeds with the ischium joint much 

produced at its internal distal angle, the merus joint rounded 
and produced at its external distal angle, truncate at the in- 
ternal angle. 

Sub-hepatic and pterygostomial regions each with a more 
or less conical tubercle. 

Chelipeds usually weak in the females and some males ; 
in other males much enlarged. 

Ambulatory legs long. the joints cylindrical, except the 
propodi, which are more or less expanded towards their dis- 
tal ends. 

Pleon seven-jointed in the males. 

Halimus loevis, Haswell. Pl. xxi., figs. 1, la. 

fetes N.S: W., Sersi., vol.iv.; p:\435-.) 

This species is very variable, especially as to size. The 
chelipeds of the males are sometimes normal, sometimes mas- 
sive. : 

The following characteristics,.in addition to those given 
by Professor Haswell, are tolerably constant in a moderate 
series of examples noted. 

The rostral horns project horizontally. The anterior 
portion of the carapace is well depressed from the middle of 
the gastric region forwards, and with a less curve behind. The 
inter-ocular tubercles are large. There is one well-marked 
but low tubercle on each epibranchial region, two more 
faintly marked on the mid-branchial, obliquely placed. A 
pair of transverse, separate tubercles on the cardiac region, 
one median conical tubercle on the intestinal region, and 
between this and the cardiac pair a faint indication of a pair 
of transverse tubercles; these are more pronounced in some 
specimens. The tubercles have a tendency in old _ speci- 
mens to become worn away. ‘The branchial regions are 

_ marked off from the urogastric and cardiac by a row of pits 



120 

lying in the grooves which separate these regions. The pos- 
terior margin is more or less pointed medianly, in some ex- 
amples broad, thick, and polished, in others almost or quite 
spiniform. | 

The supra-ocular border is anteriorly thrown into a pro- 
minent acute spine; posteriorly there is a smaller one. The 
intermediate spine is well developed, projecting nearly hori- 
zontally, and further than the preceding one; it is situated 
slightly nearer this than to the post-ocular. The post-ocular 
sine is long, and is inclined in a forward direction. The he- 
patic region has a spine about the same size. The three 
lateral spines of the branchial region successively shorten. 

The sub-hepatic tubercle is papilliform, as also is that of 
the pterygostomial region. 

The basal antennal joint has a broad, oblique sulcation, 
extending from near the external distal angle. The external 
distal spine is rather small, and is only slightly pressed up- 
ward. The remainder of the peduncle is not covered by the 
rostral horn. 

The normal chelipeds have the fingers rather long, ap- 
proximating nearly their whole length, slightly curved, and 
minutely dentate. 

The segments of the pleon in the male are moderately 
prominent in the median line. 

Length of medium-sized specimen, 45 mm. 
Breadth in the mid-branchial region, 33 mm. 
Length of rostral horn, 7 mm. 
Inter-ocular space, 11 mm. 
Length of cheliped, male, 40 mm. 
Length of first ambulatory leg, 54 mm. 

Halimus truncatipes, ‘Miers. Plate xxii., figs. 2, 2a. 

(An. and Mag. Nat. Hist.,, Ser, v., voli jive.) paige 

My specimens agree well with Miers’ description. The 
species attains to as large a size as //. levis. The chelipeds of 
the male also are capable of assuming the larger development. 
The lateral spines are stronger, and the tubercles of the cara- 
pace more spiniform, also tubercles are shown where in the 
former species there are merely groups of bristles, the cara- 
pace itself is more convex, the rostral horns longer and a 
little depressed and more divergent. The inter-ocular tu- 
bercles are very distinct; there are four papilliform tubercles 
occupying the front of the gastric region, the two outermost 
smaller, and not in the same transverse line. The supra- 
ocular arcuate margin has the anterior spine very prominent 
but obtuse, the intermediate spine is large, and has a more 
forward direction than in H. levis. Its position with regard 
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to the one immediately preceding it is about the same as in 
that species. There are six tubercles of varying sizes on each 
branchial region—apart from the lateral spines—and the two 
cardiac tubercles are distinct. The cardiac and intestinal re- 
gions are marked off by sinuous rows of pits, which assume 
irregular groups on the sides of the intestinal region. 

The eyes are rather small. 
The sub-hepatic region has the anvil-shaped spine before 

mentioned. 
The external distal spine of the basal antennal joint is 

large, the internal one very small. There is an oblique sulca- 
tion on this joint, as in the preceding species. 

This species is common in shallow water at Port Wil- 
lunga, Edithburg, and elsewhere, and Mr. Fulton has sent 
me specimens from Western Port, Victoria. 

Length of carapace, 44 mm. 
Breadth of carapace, 32 mm. 
Length of rostral horn, 9 mm. 
Inter-ocular space, 11 mm. 
Length of first ambulatory leg, 56 mm. 

Halimus tumidus, Dana. Pilate xxii., figs. 3, a 

(U.S. Exploring Exped. Crust., 1, p. 165.) 

My specimens of this species are small. 
The carapace is very convex, anteriorily depressed, as are 

much so the rostral horns, which also are somewhat verti- 
cally compressed. The tubercles of the upper surface are not 
strongly marked, but are more numerous than in the preced- 
ing species. The inter-ocular tubercles are very low. There 
is no spine on the posterior border, an intestinal tubercle is 
present, as also are two on the cardiac region, with a small 
one tending to become double between them. The anterior 
‘portion of the upper orbital margin is merely thickened, 
rounded anteriorly, and posteriorly scarcely acute. The in- 
termediate spine is nearly horizontal in position, and is near 
to the post-ocular. The post-ocular spine is well developed, 
but the remaining lateral spines poorly, especially the last. 

The basal joint of the antenna has its external distal 
spine very large and somewhat compressed, showing well 
from above, spinulose on its outer margin, and strongly 
pressed upwards. The internal distal spine is very small, 
the oblique sulcation wide and shallow, the remaining pedun- 
‘cular joints are almost totally hidden by the rostral horn. 

The pleon of the male has the segments scarcely promi- 
nent medianly except the first two. The pleon of the female 
ends in a distinct though obtuse point. 
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The chelipeds in the male are of moderate size, the hand 
is short and rather tumid, the fingers are short, narrow, and 
evenly dentate. The arm is provided with a distal tooth 
above, and there are faint indications of two more further 
back. The earpus is strongly keeled with a minute tooth at 
the proximal end. 

The sub-hepatic tubercle is spiniform, and points for- 
ward. 

The penultimate joints of the posterior pair of ambula- 
tory legs are nearly as much expanded as in //. truncatipes. 

This is a shallow water species, St. Vincent Gulf. 
Length of carapace, 18 mm. 
Breadth of carapace, 13 mm. 
Length of rostral horn, 3 mm. 
Inter-ocular space, 5.mm. 
Length of chelipeds, 15 mm. 
Length of first ambulatory leg, 17 mm. 
Specimens in Adelaide Museum. 

Halimus tumidus, var. gracilipes, n. var. PI. xxiii., fig. 5. 

Carapace very convex. Rostral horns rather slender, 
well depressed, and divergent, more so from their distal 
halves, but little vertically compressed. The upper orbital 
border is anteriorly tuberculate, but not so nearly spiniform 
as in /7/. truncatipes, the posterior end bears a small, acute 
tooth, the intermediate spine is well developed and acute, 
separated from the preceding tooth by a narrow V-shaped 
cleft, while it 1s separated from the post-ocular by a much 
wider space. The post-ocular spine is long, inclined forwards, 
and is slightly sigmoid in shape. The hepatic region bears a 
small conical spine. The three lateral spines of the branchial 
region are moderately developed. The inter-ocular space has 
two strong conical tubercles, with a smaller one in advance of 
each ; the space between these pairs is somewhat concave, ex- 
tending forwards to the base of the rostral horns. Five gastric 
tubercles are arranged in the usual manner, and are well 
marked ; four or six more lateral ones less distinctly. There 
are two, very small, on the urogastric region. The cardiac 
region consists of two elevations, each bearing three small 
tubercles, and behind these there are three median, sub-acute, 
and well-defined, including one on the posterior border, which 
is slightly turned up at the apex and slightly bifid. The epi- 
branchial regions are slightly tumid, each bearing two small 
tubercles, arranged obliquely, and there are nine or ten more 
on each branchial region (omitting the lateral spines) more 
or less developed. There are two or three very small tubercles 
on each hepatic region. Apart from the tubercles, the sur- 



123 

face of the carapace is smooth. The limiting rows of pits 
between the branchial and cardiac regions are very faintly 
indicated. 

The basal antennal joint is large, broadly sulcate in an 
oblique manner. The external distal spine is large, but not 
compressed, and is distant from the rostral horn. There is a 
small tooth at the inner distal angle. The external margin 
of the joint is slightly sinuate, and bears two spiniform 
teeth, one of which is on the distal spine. The remaining 
joints of the peduncle are not hidden by the rostral horn. 

The eyes are well developed. There is a small tubercle 
tipped with hairs above the ophthalmus. 

The epistome is somewhat excavate. 
The external angles of the buccal frame are prominent, 

the margin bearing some small, ill-formed tubercles. 
The pleon in the female has the fourth, fifth, and sixth 

segments very broad and coalesced, medianly sulcate, the 
_ groove marked with a few irregular punctations. The first 
three segments are very prominent medianly, especially the 
first. The external margin of the coalesced segments is raised. 
The terminal segment is broad and distally rounded. 

The sub-hepatic spine is strong, acute, and points for- 
ward. The pterygostomial one is small. 

The chelipeds in the female are slender, the merus joint 
short, not reaching as far forward as the post-ocular spine. 
It is sub-cylindrical, and bears externally three well-develop- 
ed, forward-directed spines, the last larger and at the distal 
end. The carpus bears a small tooth near the proximal end 
on the outer side. The palm is laterally compressed. The 
fingers are slender, long, about two-thirds the length of the 

palm, with minute teeth towards their ends. 
The ambulatory legs are long and rather slender. The 

merus joint of the first pair is cylindrical, and reaches nearly 
_ as far as the carpus of the cheliped. The carpus is sub-equal 

in length to the propodus. The proximal half of the pro- 
podus is cylindrical, the distal half not much expanded. The 

_ dactylus is slender. 
This specimen differs from the typical H. twmidus in the 

_ following respects: —The tubercles and spines of the cara- 
_ pace are much more accentuated. The inter-orbital region 

has two tubercles on each side, with a broad, shallow con- 
cavity between them. The rostral horns are longer, much 

slenderer, and little compressed in the vertical direction. 
The upper orbital border has anteriorly a distinct tubercle 
and an acute spine posteriorly, the intermediate one being very 

close to this. There is a strong median tooth on the pos- 
terior margin. The second and third joints of the antennal 
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peduncle are not hidden by the rostral horn. In the cheliped 
the merus joint bears two strong projecting spines, besides the 
one at the distal end. The ambulatory legs are longer and 
slenderer, the penultimate being not so much expanded. The 
penultimate joint is more than three times as long as broad. 

Habitat, St. Vincent Gulf. Dredged by Dr. Verco. 
Length of carapace, 18 mm. 
Breadth of carapace, 13 mm. 
Length of rostral horn, 4 mm. 
Length of cheliped, 15 mm. 
Length of first ambulatory leg, 24 mm. 
One specimen, a female, in Adelaide Museum. 
I have referred this specimen to Mr. G. M. Thomson, of 

Dunedin, who has been good enough to examine it, with the 
result that it is here recorded as a variety of H. tumidus, 
Dana. 

Halimus gracilis, ». sp. Pl. xxiii., figs. 4, 4a. 

Carapace elongate, shrunken, anteriorly moderately de- 
pressed. The rostral horns are long, rather slender, very di- 
vergent, especially distally, projecting forward horizontally. 
Tubercles of the carapace not so numerous as in the preceding 
species; there are two inter-ocular, well marked, two trans- 
verse, with three longitudinal behind, on the gastric region, 
the last of which is almost obsolete; four others laterally 
placed on the gastric region are also nearly obsolete, one on 
each epibranchial region, with one a little below and outward 
from each. The cardiac tubercle is single, and there is one 
on the intestinal, which is very close to the strong median 
spine of the posterior border. The rows of pits noticed in 
the other species are faintly marked. 

Thé supra-orbital border is thin, without anterior tu- 
bercle, the posterior end has a small acute point, the inter- 
mediate spine is short, and is situated much further from the 
post-ocular than from the point which precedes it. The post- 
ocular is longer than the other lateral spines, and projects 
well forward, the following hepatic spine projects horizon- 
tally, and is situated close behind on the prominent hepatic 
region, behind which the carapace is strongly constricted. 
The three lateral spines of the branchial region are well de- 
veloped, rather contiguous, each being curved £¥wards. 

The basal antennal joint is elongate, narrow, the oblique 
sulecation scarcely indicated. The external distal spine is 
rather short, scarcely showing from above, the remaining 
peduncular joints are not hidden by the rostral horn; there 
is a small spine at the internal distal angle. 

The epistome is narrow and rather long. 
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The anterior angles of the buccal frame are very promi- 
nent. 

The sub-hepatic and pterygostomial tubercles are papil- 
liform. 

The normal chelipeds in the male have the arm  sub- 
cylindrical, the distal spine well developed, and with a well- 
marked tooth near the proximal end above. The carpus is 
strongly keeled outwardly, the proximal end very prominent. 
The palm is compressed, narrowing in the vertical direction 
towards the distal end. The fingers are moderately long, 
slightly curved, rather slender, finely denticulate, and ap- 
proximating for nearly their whole length. The enlarged 
cheliped sometimes occurs in this species in the males. 

The ambulatory legs are long, rather slender, sparingly 
setose, with the merus joints cylindrical ; the carpal and pro- 
podal joints nearly equal in length, the propodal little ex- 

_ panded distally. The dactyli are slender, curved, and acute. 
The pleon of the male is narrow, the two first segments 

more so, the third slightly wider than the rest; their median 
portions are only very moderately prominent. 

This species may easily be distinguished from the former 
ones by its shrunken appearance, by the length of the lateral 
spines and rostral horns, its single tubercle on the cardiac re- 

‘gion, etc. In the position of the intestinal tubercle it 
resembles H. arves. 

Length of carapace, 30 mm. 
Breadth of carapace, 20 mm. 
Length of rostral horn, 8 mm. 
Length of cheliped, 34 mm. 
Length of first ambulatory leg, 49 mm. 
Inter-ocular space, 64 mm. 
Dredged by Dr. Verco, Investigator Straits, 20-30 fms. 
Types in Adelaide Museum. 

The next species is referred to the genus Paramicippa, 
M.-Edw. I have been able to compare it with P. tubercu- 
losa, M.-Edw., and find the following characteristics common 
to both. 

The carapace is rounded behind. The rostral horns are 
depressed, though not quite so much as in P. tuberculosa. 
The orbits are similar, although in P. twberculosa the inter- 
mediate spine has disappeared, but is perhaps represented by 
the bifid, post-ocular spine. The eye peduncles are long, 
non-retractile, and project. upwards. The basal joint of the 
antenna is broad and sloping outwards. The second joint of 
the peduncle (although not compressed) is large and promi- 
nent. The external maxillipeds resemble those of Halimuas. 
The pleon segments in the female are free. The dactyli of 
the ambulatory legs are without spinules. R 
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Family Matrip2. 

Genus Paramicippa, M.-Edw. 

Paramicippa hispida, n. sp. Pl. xxiv., figs. 6, 6a. 

Body thickly covered with long, bristly hairs, especi- 
ally on the legs, where they are sometimes curved at the tips. 

Carapace pyriform, convex, smooth beneath the hairs, 
most elevated in the protogastric region. The gastric regioa 
is broad in front, narrowing behind. The urogastric region is 
distinct, as also are the cardiac and intestinal. These are 
separated from the branchial by an irregular shallow groove 
extending longitudinally from the cervical groove to a shal- 
low meta-branchial depression ; this groove is bounded on the 
outer side by an obscurely marked, rounded ridge following 
the same direction. but interrupted in the middle. The 
branchial regions are well rounded, moderately tumid, and 
without spines. The posterior margin is slightly produced 
medianly, and rounded. 

The anterior portion of the upper margin of the orbit is 
slightly thickened and strongly arched; the posterior end of 
the arch is sub-acutely prominent and pressed down behind 
the eye peduncle; the intermediate spine, which is somewhat 
compressed and sub-acute, follows close behind with the post- 
ocular, which is a little longer and also sub-acute, following 
close after it in the same oblique line. The orbit is very 
widely open below. 

The hepatic region is shghtly tumid. 
The rostral horns are short, nearly parallel, acute, and 

much, though not vertically, depressed. Two ridges, with a 
median groove between, extend from the base of the rostrum 
to the front of the gastric region, slightly diverging back- 
wards. 

The ocular peduncles are very long, project upwards, and 
are slightly curved in that direction. 

The basal antennal joint is short, slightly oblique, slop- 
ing outwards, ending distally in a slightly curved, transverse 
ridge, which on the outer side is produced to a strong spine, 
projecting outwards and upwards, and but very little for- 
wards, and on the inner side bearing a small tooth. The re- 
maining joints of the peduncle are well clear of the rostral 
horn, the more proximal one is short and broad, but not 
compressed. 

The sub-hepatic region is tumid. 
The pterygostomial region has a compressed tubercle or 

spine. 
The epistome is depressed. 
There is a small, rounded swelling between the orbit 

and the external angle of the buccal frame. 
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The external maxillipeds are similar to those of //a/imus, 
though the internal distal angle of the ischium and the exter- 
nal angle of the merus are not so much produced. 

The chelipeds are very weak in both sexes, smooth, un- 
armed. The merus is short, cylindrical, and slightly con- 
stricted near the distal end. The carpus is narrow and 
rounded above. The hand is not much compressed, and nar- 
rows in the vertical direction. The fingers are nearly straight, 
very faintly toothed, more than half the length of the palm, 
nearly cylindrical, and with a proximal hiatus. 

The ambulatory legs are moderately long, with the pairs 
not differing much in length, very hairy, the joints cylindri- 
cal, the carpal joints longitudinally grooved above. ‘The 
dactyli are acute and slightly curved. 

The male pleon is seven-segmented, the sides slightly in- 
sinuate from the third segment. The segments are medianly 
umbonate, especially at their distal margins; the third seg- 
ment has a slight swelling on each side; the terminal seg- 
ment is broadly triangulate. The female pleon has the seven 
segments distinct. 

Length of carapace, 26 mm. 
Breadth of carapace, 22 mm. 
Inter-ocular space, 7 mm. 
Length of cheliped, 23 mm. 
Length of first ambulatory leg, 32 mm. 
Littoral species, Port Willunga, Mr. W. J. Kimber ; Port 

Lincoln, ete. 
Types in Adelaide Museum. 
This species has the habit of covering itself with extra- 

neous materials to an excessive degree, scarcely more than the 
chelipeds and eyes are uncovered. The material consists of 
sand, calcareous matter, seaweeds, etc., very difficult of re- 
moval. 

Family Matrip#. 

Genus Micippa, Leach. 

Micippa mascarenica, Kossman, var. nodulifera, 2x. var. 

Pl. xxiv., figs. 8, 8a. 

The carapace is sub-oblong, broadest near the posterior 
border, depressed—more so in the male. The surface is granu- 
late to tuberculate and nodular. The tubercles or nodules 
and the larger granules are white, many apparently formed 
by coalescence of granules; these are much more crowded near 
the posterior border. Groups have the following positions : — 
One on each hepatic region, one on each epi-branchial region, 
one on the meso-gastric, preceded in the median line by two 

or three large single granules, one on the urogastric and two 
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on the cardiac region. Three well-marked, compressed 
tubercles, closely succeed each other on the lateral margin be- 
hind the orbit, and behind the last of these are numerous 
smalle: tubercles, which become almost spiniform posteriorly. 
The median regions are slightly raised, and a strong depres- 
sion exists in each hepatic region. 

The upper margin of the orbit is anteriorly thin and 
arcuate, with a longitudinal row of granules near the edge. 
Its posterior end is produced to a slight prominence, the suc- 
ceeding parts—representing the intermediate and post-ocular 
spines—are tuberculiform, compressed in the vertical direc- 
tion, and separated from each other by almost closed fissures, 
The outer one is similar to those which succeed it on the 
lateral margin, and has a somewhat T-shape. 

The front is strongly declivous, but not vertically de- 
flexed, it is slightly narrower proximally, and faintly crenu- 
late on the sides, terminating in four acute lobes or teeth, 
the outer ones slightly raised along with the lateral margins, 
projecting outwards and shghtly upwards, the inner ones pro- 
jecting downwards. 

The basal antennal joint is broad, oblique, and much 
produced at its external distal angle; this is sub-acute and 
strongly pressed upwards, showing well when viewed from 
above. The outer margin of the joint is slighty crenulate, 
the second joint is dilated, the third less so. 

The sub-hepatic and pterygostomial regions are tumid 
and coarsely granular. 

The external maxillipeds are like those of Halimus. The 
outer distal angle of the merus is produced and _ broadly 
rounded, the distal margin not insinuated, and _ bearing 
minute teeth. 

The pleon of the male is sub-oblong, proximally a little 
constricted, the third, fourth, fifth, and sixth segments are 
sub-equal in length, the terminal segment is rounded to al- 
most semi-circular form. In the female the segments are dis- 
tinct. 

The chelipeds are rather weak in the male, smooth, the 
merus sub-cylindrical, and slightly curved, the carpus is 
rounded above, the palm is scarcely one and a half times as 
long as the carpus, the fingers are shorter than the palm, 
slightly curved, meeting for nearly the whole length of their 
opposable edges, very faintly toothed. 

The ambulatory legs are rather short, the first pair 
scarcely exceeding the length of the chelipeds, the other pairs 
becoming successively shorter, the merus joints are sub-cylin- 
drical, the distal ends of these and the carpal joints are 
nodular, the carpal joints are short, vertically compressed, 
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and grooved above, the propodal joints are cylindrical, the 
dactyli are curved, strong, and without spinules. 

Length of carapace, 10 mm. 
Breadth of carapace, 8 mm. 
Length of cheliped, 7 mm. 
Dredged by Dr. Verco, S.A. coast, 20 fms. 
Specimens in Adelaide Museum. 

Family PartHENOPID&. 

~ Genus Thyrolambrus, Rathbun. Pr. U.S. Mus., vol. xvu. 

Thyrolambrus excavatus, x. sp. Pl. xxiv., fig. 7. 

The whole of the body is covered with irregular granules, 
forming in parts jagged points, becoming more or less spini- 
-form on the ambulatory legs. 

; Carapace triangular, broader between the lateral angles 
than long, produced to some extent over the bases of the 
chelipeds and first two pairs of legs. Surface much eroded, 
being covered with irregular granules, for the most part con- 

nected together by small ridges, forming somewhat stellate 
_ reticulations. The regions are well defined, those most in 

relief are the protogastric and branchial, and most depressed 
the meta-gastric and intestinal. The meta-gastric depression 
extends laterally to the margin behind the hepatic region, 
and posteriorly between the cardiac and branchial to join the 
intestinal, though becoming shallower. The branchial re- 
gions are tri-lobed, the lobes arranged in a triangular man- 
ner, the apex forming the lateral angle of the carapace. Of 
these three lobes the anterior une is the largest. The hepatic 
region is small and depressed. The epi-gastric region has a 
deep median excavation, between which and the front is a 
shallow median groove, which is continued behind the cavity, 
bifurcating in front of the meso-gastric region to 
join the meta-gastric depression. The meso-gastric 
region is triangular, and behind it the median por- 
tion of the carapace, after being a little depressed, becomes 
gradually elevated again at the cardiac region. This has on 
each side two or more irregular transverse ridges connecting 
it with the meta-branchial lobe, and posteriorly it is abrupt 
to the intestinal depression. The sides of the carapace are 
very declivous, and below the antero-branchial lobe there is 
a slight excavation, beneath which the margin expands to a 

ridge immediately above the chelipeds, bearing some spini- 
form tubercles and uniting anteriorly with the pterygostomial 
ridge. The latero-posterior and posterior margins are nearly 
in the same transverse line, the former slightly insinuate, 
bearing some obtuse points, especially at the junction with 

H 
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the posterior border. The posterior margin is short, slightly 
raised, and granulate, with a small transverse ridge, usually 
bearing three distinct granules close above it. 

The front is almost vertically depressed, narrowing, and 
produced well beyond the orbits, terminating in a small ros- 
tral process, which projects downwards between the anten- 
nules. 

The orbits are nearly circular, the internal sub-orbital 
angle shghtly accentuated. 

The basal antennal joint is slightly oblique, becoming 
narrower distally, barely reaching the sub-orbital angle: the 
second joint is much smaller, and just reaches the contiguous 
part of the front ; the third joint and flagellum are very small 
and lie in the orbital cavity. 

The epistome is sunken, but strongly berdered all around. 
The sub-orbital region is rather tumid ; an excavation be- 

hind divides it from the sub-hepatic lobe, and joins a large 
cavity, separating the sub-hepatic from the pterygostomial 
region. 

The external maxillipeds completely close the buccal 
cavity. The ischium is about twice as long as the merus; its 
internal distal angle is slightly produced above the trans- 
verse line; it has a longitudinal groove, and strongly granu- 
late ridge. The merus is sub-quadrate, its external distal angle 
slightly overlapping the end of the exopod, its inner distal 
angle truncated, the space filled by the succeeding joint. The 
exopod has a longitudinal series of strong granules. 

The chelipeds are moderately robust, the merus is 
thicker proximally, sub-cylindrical, very rough above, with a 
conical, erect process near the proximal end; anteriorly there 
are two or three triangular processes, also proximal; the 
lower surface is more evenly granulate, and has two small pro- 
jections about the middle; there are also one or two projec- 
tions posteriorly. The carpus is somewhat flattened above. 
The hand is trigonous, its upper surface flattened and ascend- 
ing to the base of the mobile finger, where it is very promi- 
nent and jagged. The inner margin bears three compressed 
processes projecting inwards, the middle one of which is much 
larger. The lower margin bears a series of five or six forward- 
projecting, compressed processes, usually acute, extending on 
to the immobile finger. The outer surface is slightly convex, 
and bears an obscure tubercle or two about the middle. The 
fingers are as rough as the hand, very much compressed later- 
ally, the apices are crossed, and when in this position the op- 
posable edges meet. 

The ambulatory legs are small, covered with more or less 
spiniform points; the first pair does not reach as far as the 
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carpus of the chelipeds; the dactyli are nearly straight. The 
posterior pair of legs are very short. 

The pleon of the female covers the whole of the narrow 
sternum between the legs: the distal half is shghtly broader 
and is medianly very prominent, the prominence broken by 
transverse, jagged ridges, which extend to the margins, and 
on the last segment have a radiate arrangement. In the 
male the pleon is very narrow, especially the distal half, the 
sternum showing a deep excavation between its last segment 
and the base of the buccal frame. 

Length of carapace, 19 mm. 
Breadth of carapace, 25 mm. 
Length of cheliped, 30 mm. 
Dredged by Dr. Verco, Investigator Straits, 20-30 fms. 
Types in Adelaide Museum. 
IT am in doubt whether this species should not be placed 

in the genus Parthenope, Fabricius, but its complete agree- 
ment with Thyrolambrus, as presented by Miss Rathbun, has 
decided me here. 

EXPLANATIONS OF PLATES. 

PruatE’ X XI. 

Fig. 1 Halimus levis, Haswell—Natural size. 
Fig. la. Halimus levis, Haswell—Inferior view of anterior re- 

gions. Enlarged. 
Prare A ET, 

Fig. 2. Halimus truncatipes. Miers—Natural size. 
Fig. 2a. Halimus truncatipes, Miers—Inferior view of an- 

terior regions. Enlarged. 
Fig. 3. Halimus tumidus, Dana—lInferior view of anterior 

regions. Enlarged. 

Puate XXIII. 

Fig. 4. Halimus gracilis, n. sp.—Enlarged. : : ; ? 
Fig. 4a. Halimus gracilis. n. sp._sEnlarge eh ta ele ad horlerior reqion 
Mie. 5. Halimus tumidus, var. gracilipes, n. var.—kEn- 

larged. 
Puate XXIV. 

Fig. 6. Paramicippa tispida, n. sp.—Enlarged. 
Fig. 6a. Paramicippa hispida, n. sp.— Inferior view of an- 

terior regions. Enlarged. 
Fig. 7. Thyrolambrus excavatus, n. sp.--Sheghtly enlarged. 
Fig. 8. Micippa mascarenica, Kossman, var. nodulifera, n. 

var.—FEnlarged. 
Fig. 8a. Micippa mascarenica, Kossman, n. var.—Inferior 

view of anterior regions. Enlarged. 

RZ 
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ON THE ALPHA PARTICLES OF RADIUM, AND THEIR LOSS 

OF RANGE IN PASSING THROUGH VARIOUS 

ATOMS AND MOLECULES. 

By W. H. Brace, M.A., Elder Professor of Mathematics and 
Physics in the University of Adelaide, and R. KiEEman, 
B.Sc. 

[Read June 6, 1905.] 

ABSTRACT. 

In a previous paper laid before the Royal Society of 
South Australia on September 6, 1904 (see Vol. xxvin., p. 
298; also The Philosophical Magazine, December, 1904), the 
authors had adduced theoretical and experimenta)] evidence 
in support of the following propositions : — 

1. The alpha particle moves always in a rectilinear course, 
spending its energy as it traverses atoms of matter, 
until its velocity becomes so small that it cannot 
ionise, and there is in consequence no further evi- 
dence of its motion. 

2. Each particle possesses, therefore, a definite range in 
a given medium, the length of which depends on the 
initial velocity of the particle and the nature of the 
medium. 

3. The alpha particles of radium which is in radio-active 

equilibrium can be divided into four groups, each 
group being produced by one of the first four radio- 
active changes in which alpha particles are emitted. 

4. All the particles of any one group have the same 
initial velocity and the same range. 

The present paper could be regarded as a continuation of 
the previous communication. Its contents were arranged 
under the following heads : — 

1. Improvements in the apparatus used for measuring 
the ranges and relative strengths of the four groups of rays. 

2. Results of experiments with the new apparatus, giving 
the following values of the ranges in air at 76 cm. pressure 
and 20° C.:— 

Radium, 3°50. 
Emanation or i 
Radium A ae 
Sem O1 1 4-83 
manation 

Radium C, 7:06 

These were probably correct to ‘05 cm. 

It also appeared that the four groups were alike in all respects 
save that of initial velocity, and that the alpha particle spent 
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its energy at a rate proportional, approximately, to the 

inverse square root of its speed. | 
3. Determinations of the loss of range of alpha particles 

in consequence of their passage through various substances, 

from which it appeared that for all the materials examined 

the loss in traversing any atom was nearly proportional to 

the square root of the weight of the atom. The loss in the 

case of a complex molecule was proportional to the sum of 
the square roots of the weights of the constituent atoms. The 
results were presented in the following table : — 

TaBLE, showing “stopping power” of various atoms and 
molecules, as compared to air. The atomic weight 
of the imaginary standard atom of air is taken as 
14°4,.and the atomic square root as 3°79 : — 

Ratio of Ratio of 

substance Aan gerae trea metre 
Square Roots. Weights. 

Hydrogen SNP AY » DG "265 069 
Ree BAN Oa fal. 1 it 1 
Aluminium eas 1738 1°88 
Copper 2°42 2°1 4°53 
Silver SAD Pings (is) 5 
Tin 3°42 2°88 8°2 
Platinum 4°12 3°7 13°D 
Gold vid 4°45 oe Loz 
Methyl bromide 2°09 2°09 3°28 
Ethyl chloride 2°30 256 225 
Methyl iodide 2°49 2°35 4°9 
Ether i ees B30 3°68 2°56 
Carbon tetrachloride . 3°8 3°61 54] 

When these results were plotted, the metals and gases seemea 
to lie on rather different lines. 

4. Discussion of these results. The authors suggested as 
a possible explanation that, if atoms had a disc-like form (see 
Meyer’s Kinetic Theory of Gases, § 112), and if ions could only 
be produced on the edges of the discs, then the chances of 
ionisation by an alpha particle traversing any atom would be 
proportional to the square root of the atomic weight. This 

. explanation involved the assumption that the energy required 
to produce a pair of ions was a constant under all conditions, 
as stated by Rutherford. The authors believed that this 
assumption was correct, in spite of the fact that in some of 
their experiments on gases with complex atoms the alpha 
particle did not produce as much total conductivity as in air, 
and they suggested, as an explanation of the apparent con- 
tradiction, that ions made in complex molecules sometimes 
re-combined before getting free of the molecules. 
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SOUTH AUSTRALIAN NUDIBRANCHS, AND AN ENUMERA- 

TION OF THE KNOWN AUSTRALIAN SPECIES. 

By Hersert BasEepow aNnD CHARLES HEDLEY. 

[Read April 4, 1905.] 

Enartis tro 210. 

Historical SKETCH. 

Our earliest information of Australian Nudibranchs 
dates from Baudin’s expedition. The untrained collectors 
who visited Australia previously were unlikely to trouble 
with objects so difficult to procure or preserve. 

In the first years of the last century, those distinguished 
marine zoologists, Peron anc Lesueur, took back with them 
to Paris several species, which were studied by Cuvier. These 
included Scyilaa pelagica, Phyllirhoa lichtenstenu, Kentro- 
doris maculosa, and Casella atromarginata. 

The next contribution was also from a French source. 
Q@uoy and Gaimard, the famous surgeon-naturalists of the 
Astrolabe Expedition, dredged their Doris violacea and D. 
aurea in nine fathoms, in Jervis Bay, N.S.W., and took 
Hlysia australis on the beach near Sydney. 

Several active naturalists, Jukes, Macgillivray, Huxley, 
and Ince, served on H.M.S.8. Fly and Rattlesnake when 
those vessels were surveying the coast of Queensland. Hence 
the British Museum obtained much material. Gray was pro- 
vided with Sphaerodoris inci and Asteronotus cruenta, and 
Abraham with Platydoris coriacea, and others. 

During a brief visit to Sydney Dr. Stimpson procured 
there his Doris obtusa, D. excavata, Goniodoris obscura, and 
Aeolis cacaotica, 

George French Angas resided for some years in Sydney. 
From 1858 to 1860 he took opportunities to make water- 
colour drawings from life of Sydney nudibranchs. He ex- 
amined thirty species, most of which were then new. Crosse 
published these sketches and descriptions, with comments of 
his own, in the Journal de Conchyliologie. This important 
paper represents the only work done locally. 

During the voyage of the Challenger several species were 
dredged off the coasts of Queensland and New South Wales, 
and were described by Dr. Bergh in the Challenger Results. 

About the same time the naturalists of H.M.S. Alert 
collected five species in North Queensland, which were pub- 
lished in the Zoology of that voyage. 

A period of twenty years then elapsed, during which no: 
additions of importance were made to our knowledge. 
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Recently Professor Bergh has described six new species 
from material gathered by Miss Lodder in Tasmania. 

As Angas was unacquainted with the work of his pre- 
decessors, and as Abraham did not know the species of Angas, 
the revision here commenced requires to be continued. 

In concluding this brief sketch we wish to draw attention 
to the valuable assistance rendered by Dr. J. C. Verco, in 
allowing one of us to accompany him on his marine dredging 
excursion, and thus affording an opportunity of observing 
and sketching the forms collected in their natural state, a 
factor of extreme importance in the systematic study of these 
perishable beings. 

CENSUS OF THE DESCRIBED SPECIES OF AUSTRALIA. 

MoVprtrBRANCHIAT A.* 

NUDIBRANCHIATA CLADOHEPATICA. 

FAMILY AEOLIDIADAE. 

Genus Aeolidiella, Bergh, 1874. 

AEOLIDIELLA FAUSTINA, Bergh. 

A. faustina, Bergh, Zool. Jahrb. xii. (3), 1900, p. 235- 
ooo xx., £.-69-A0.. Jd., Reis. iva Arch.” der Phil., v1., 
£904, p23 \Plii., f. 27-31. 

Hab.—Ulverstone, Tasmania (Miss Lodder). 

Genus Coryphella, Gray, 1850. 

CoRYPHELLA FOULISI, Angas. 

Aeolis foulisc, Angas, Journ. de Conch. xu., 1864, p. 64, 
Pl. vi., f. 3.  Coryphella foulisi, Bergh, Reis. im Arch. der 
Palette (2), 1892, p.°1029. 

Hab.—Sydney Harbour (Angas). 

CoRYPHELLA (2?) CACAOTICA, Stimpson. ) Pp 
Aeolis cacaotica, Stimpson, Proc. Acad. N. Sci. Philad 

viil., 1856, p. 388. Jd., Bergh, Reis. im Arch. der Phil. ii. 
(2), 1878, p. x11. 

Hab.—Syduney Harbour (Stimpson). 
Obs.—This name perhaps refers to a species of Angas. 

CoRYPHELLA MACLEAYI, Angas. 
Aeolis macleayi, Angas, Journ. de Conch. x1., 1864, p. 

60, Pl. vi., f. 4: C. macleayi; Bergh, Reis. im Arch. der 
eal. (2); 18785, p.. xvi. 

Hab.—Sydney Harbour (Angas). 

* In the following list the sequence of the species is based on 
the classification proposed by Dr. Bergh in Semper’s Reisen im 
Archipel der Philippinen. 
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Genus Rizzolia, Trinchese, 1877. 

RIZZOLIA AUSTRALIS, Bergh. 

R. australis, Bergh., Chall. Zool. x., 1884, p. 27, Pl. ix., 
f. 1-5. Id., Reis. im Arch. der Phil. ii. (2), 1892, p. 1031. 

Hab.—Sydney Harbour (Challenger). 

Genus Flabellina, Cuvier, 1830. 

FLABELLINA IANTHINA, Angas. 

f’. ianthina, Angas, Journ. de Conch. xii., 1864, p. 66, 
PI. vi., f. 6. Jd., Bergh, Reis. im Arch. @ens@haiaaen ey, 
1892, p. 1034. 

Hab.—Sydney Harbour (Angas). 

FLABELLINA ORNATA, Angas. 

F’. ornata, Angas, Journ. de Conch. xii., 1864, p. 67, Pl. 
w., f. 7. . Id., Bergh, Reis. im Arch. der Phil a, (2) eee 
p. 1034. : 

Hab.—Sydney Harbour (Angas). 

FLABELLINA NEWCOMBI, Angas. 

Ff. newcombi, Angas, Journ. de Conch. xii., 1864, p. 68, 
Pl. vi., £. 8. Id:, Bergh, Reis. im Arch: der Pile, 
1892, p. 1034. 

Hab.—Coogee, near Sydney (Angas). 

Genus Fiona, Alder & Hancock, 1853. 

FIona MARINA, Forskal. 

Limax marina, Forskal, Descrip. Anim., 1775, -p. 99. 
Fiona marina, Bergh, Chall. Zool. x., 1884, p. 9) teins 

Hab.—Maroubra, near Sydney (Whitelegge). 
Obs.—This world-wide mollusc has an extensive litera- 

ture. It has been added to the Australian fauna by Hed- 
ley (Proc. Malac. Soc. i., 1895, p. 333). New Zealand speci- 
mens were described by Hutton as Holis plicata (Trans. New 
Zealand Inst., xiv., 1882, p. 166, Pl. vi., f. 1). Plate dis- 
covered it in Chili (Bergh, Zool. Jahrb. xiu., 1900, p. 239). 

Genus Glaucus, Forster, 1777. 

GLAUCUS ATLANTICUS, Forster. 

_ _G. atlanticus, Forster, Voy. Resolution i., 1777, p. 49. 
Id., Bergh, Chall. Zool. x., 1884, p. 16. JId., Hedley, Mem. 
Aust. Mus. iv., 1903, p. 401. 

Hab.—Oft Sydney and Southport, Queensland (Hedley). 
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Genus Janus, Verany, |844. 

JaNuS (?) SANGUINEUS, Angas. 

J. sanguineus, Angas, Journ. de Conch. xii., 1864, p. 63, 
may, t. 0. Jd.,Bergh., Reis. im Arch. der Phil. u. (2), 
1892, p. 1036. 

Hab.—Sydney Harbour (Angas). 
Obs.—This species has neither the crest nor the rhino- 

phores of /anus (properly Antiopa), and is only retained 
here till a more suitable position may be found. 

Genus Janolus, Bergh, 1884. 

JANOLUS AUSTRALIS, Bergh. 

J. australis, Bergh, Chall. Rep. x., 1884, p. 19, Pl. viii., 
f. 15-22, Pl. ix., f. 6-8. 

Hab.—Arafura Sea (Challenger). 

FAMILY DOTONID. 

Genus Doto, Oken, 1812. 

Doro AUSTRALIS, Angas. 

Melibea australis, Angas, Journ. de Conch. xii., 1864, p. 
62, Pl. vi, f.2. Melibe australis, Bergh, Zool. Jahrb. Syst. v., 
1891, p. 48. Doto (?) australis, Bergh, Reis. im Arch. der 
Phil i. (2), 1892, p. 1047. 

Hab.—Sydney Epeete (Angas). 

FAMILY BORNELLID. 

Genus Bornella, Gray, 1850. 

BorRNELLA ADAMSI, Gray. 

B. adamsi, Gray, Fig. Moll. Anim. iv., 1850, p. 107, Pl. 
Gxeweuio, ad... & A. Adams, Gen. Moll., Pl. Ixv., £..2. 
Id., Bergh, Reis. im Arch. der Phil. 11. (2), 1892, p. 1053. JB. 
hermanni, Angas, Journ. de Conch. xii., 1864, p. 61., Pl. vi., 
f. 1. 

Hab.—Sydney Harbour (Angas). 
Obs.—Prof. Bergh regards (Zool. Jahrb. Syst. v., 1891, 

p- 59) as doubtfully distinct from the above, Bb. arborescens, 
Pease, B. caledonica, Crosse, B. semperi, Crosse, and 4. han- 
cockana, Kelaart. 

BoRNELLA DIGITATA, Ad. & Reeve. 

B. digitata, Ad. & Rv., Voy. Samarang, 1850, Moll., p. 
67, Pl. xix.,f.1. JZd., Ald. & Hanck., Trans. Zool. Soc. v., 1864, 
pee 0> Ply -xxxii1.,'f, 8-9.  Jd., Bergh, Reis. 1m Arch. der 
Peete s(4) be 14 7p301,) Ph xxxvi.; {..14-19, Pl. xxxvii., 
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f. 13-22. ZId., Smith, Zool. Coll. Alert, 1884, p. 92. Z7d. 
Eliot, Proc. Zool. Soc., 1904, i., p. 101. 

Hab.—Port Denison, Queensland (Alert). 

bd 

BoRNELLA EXCEPTA, Bergh. 

B. excepta, Bergh, Chall. Zool. x., 1884, p. 36, Pl. vit, 
f. 13-077 (Pl. vill., fale tee 

Hab.—Arafura Sea (Challenger). 

FAMILY SCYLLAEIDA. 

Genus Scyllaa, Linné, 1758. 

ScYLL#A PELAGICA, Linné. 

S. pelagica, Linn. Syst. Nat. x., 1758, 1., p. 644, 656. Zd., 
Cuvier, Ann. du Mus. vi., 1804, p. 424. Jd., Collingwood, 
Trans. Linn. Soc. Zool. ii, 1881, ‘p. 137-8) PI xeon 
id., Bergh, Reis. im Arch. der Phil. i. (@), 1692)gaioea: 
id., Hedley, Proc...Roy. ‘Soc, Vict. vit, mis., [69a ip 

Hab.—Terre d’Edels, Western Australia (Peron), Port 
Phillip, Victoria (Bracebridge Wilson), St. Vincent’s Gulf, 
South Australia (Verco). 

Obs.—This world-wide species has too extensive a Libiie: 
graphy to insert here unabridged. 

FAMILY PHYLLIROID. 

Genus Phyllirhoa, Peron & Lesueur, 1811. 

PHYLLIRHOA LICHTENSTEINII, Eschscholtz. 

Burydice lichtensteinu, Eschscholtz, Isis, 1825, 1., p. 
737, Pl. v., f& 1. Phylhroe punctulatum, Quoy,@ Gaus 
Voy. Astrolabe, Zool. 11., 1833, p. 407, Pl. xxviii., f. 15-18. 
Id.,: Macdonald, Proc.‘ Roy. Soc., Lond. *vil., US56509. 30a. 
Id., Bergh: Reis. im Arch. der Phil... (1), 2872 9p2ue? 

Hab.—Terre d’Edels, Western Australia (Quoy and 
Gaim.). Lord Howe Island (Macdonald). 

Obs.—This bibliography is much abbreviated. 

NUDIBRANCHIATA HOLOHEPATICA. 

FAMILY PLEUROPHYLLIDIAD A. 

Genus Pleurophyllidia, Meckel, 1810. 

PLEUROPHYLLIDIA CYGNEA, Bergh. 

P. cygnea, Bergh, Malak. Blatt. xxiii., 1876, p. 9, Pl.i., 
f. 1-7. . Id., Reis. im Arch. der Phil. ii. (2), 1892, Pp: 1063. 

Hab.—Swan River, W.A. (Cuming Coll.), St. Vincent’s 
Gulf, S.A. VEseo and Sydney Harbour (Hedley). 
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DORIDIDA CRYPTOBRANCHIAT ZS. 

FAMILY DORIDID/4. 

xenus Hexabranchus, Ehrenberg, 1831. 

HEXABRANCHUS FLAMMULATUS, Quoy & Gaim. 

Doris fammulata, Quoy & Gaim., Voy. Astrolabe, Zool. 
li., 1833, p. 257, Pl. xvi, f. 6-10. Hexabranchus flammu- 
latus, Wild, Nat. Hist. Soc. Queensland 1., 1894, p. 90. 

Hab.—Tweed Heads, Queensland (Wild). 

HEXABRANCHUS IMPERIALIS, Kent. 

Doris wmperialis, Kent, Naturalist in Austraha, 1897, 
putol, Pl. v. | 

Hab.—Rat Island, Abrolhos, W.A. (Kent). 

Genus Archidoris, Bergh, 1878. 

ARCHIDORIS VARIA, Abraham. 

Doris variabilis, Angas, Journ. de Conch. xi1., 1864, p. 
44, Pl. iv., f. 1 (not Doris variabilis, Kelaart, Ann. Mag. 
Nat. Hist. (3), 11., 1859, p. 300). Doris varia, Abraham, 
Proc. Zool. soc., 1877, p. 209. Doris pretenera, Abraham, 
Pmgeool. 506.) 1577, p. 258, Pl. xxx., f. 10-12. 

Hab.—Sydney Harbour (Angas). St. Vincent’s Gulf, 
S.A. 

ARCHIDORIS STAMINEA, spec. nov. 

Hab.—Backstairs Passage, 8.A. (Verco). 

Genus Staurodoris, Bergh, 1878. 

STAURODORIS PUSTULATA, Abraham. 

Doris pustulata, Abraham, Proc. Zool. Soc. 1877, p. 205, 
206, Pl. xxix., f. 18, 19. Staurodoris (?) pustulata, Bergh, 
frets. im Arch. der Phil. u. (2), 1892, p. 1093. 

' Hab.—Australia (Abraham). Siz vincent s,. Gulf 
(Verco). 

Genus Alloiodoris, Bergh, 1904. 

ALLOIODORIS MARMORATA, Bergh. 

A. marmorata, Bergh, Reis. im Arch. der Phil. vi., 
P04) pe 42,, Pl.iu., f: 12-19. 

Hab.—Ulverstone, Tasmania (Miss Lodder). St. Vin- 
cent’s Gulf (Basedow). 

Genus Discodoris, Bergh, 1877. 
Discoporis pusBiA. Bergh. 

Wo wauo, Bergh, Reis...im Arch. der Phil. . vi., 
eevee, p- 50; Plo in., f.. 29-30, Pl. iv., f. 1-2. 

Hab.—Ulverstone, Tasmania (Miss Lodder.) 
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DISCODORIS EGENA, Bergh. 

D. egena, Bergh, Reis. im Arch. der Phil. vi., 1904, p. 
54, Plav., fof 14, 

Hab. —_Ulverstone, Tasmania (Miss Lodder.) 

Genus Thordisa, Bergh, 1877. 

THORDISA CLANDESTINA, Bergh. 

T'. clandestina, Bergh, Chall. Zool. x., 1884, p. 106, PI. 
ii., f£. 21-25. Yd., Reis. im Arch. der Phil mia 2yeiee-,) p. 
1098. 

Hab.—Torres Straits (Challenger). 

Genus Halgerda, Bergh, 1880. 

HALGERDA GRAPHICA, spec. nov. 

Hab.—-St. Vincent’s Gulf, S.A. (Verco). 

Genus Kentrodoris, Bergh, 1876. 

KENTRODORIS MACULOSA, Cuvier. 

Doris maculosa, Cuvier, Ann. du Mus. iv., 1804, p. 466. 
Id., Quoy & Gaim., Voy. Astrolabe, Zool. i1., 1833, p. 249, 
Pi. xvi., f. 3-5: Jd., Abraham, Proc. Zool! Soc.,, 18ii,sp..202. 
Id., Bergh, Reis. 1m Arch. der Phil. n. (2), 1878). p. xxx. 
Kentrodoris annuligera, Bergh, Reis. im Arch. der Phil. 
me), 1890. p.922. 

Hab.—Sharks Bay, W.A. (Peron). 
Obs.—Uack of space has excluded numerous references. 

Genus Platydoris, Bergh, 1877. 

PLATYDORIS corIAcEA, Abraham. 

Doris coriacea, Abraham, Proc. Zool. Soc., 1877, p. 203, 247, 
Pl. xxvii., f. 1-4. Platydoris coriacea, Bergh, Reis. im Arch. 
der Phil. ii. (2), 18925 pp ie: 

Hab.—Sir C. Hardy’ s Isles, Queensland (? H.M.S. Fly), 
Green and Masthead Islands, Queensland (Hedley). 

Obs.—This species seems suspiciously like Platydoris 
scabra, Cuvier. 

PLATYDORIS INFRAPICTA, Smith. 

Doris infrapicta, Smith, Zool. Coll. Alert, 1884,. p. 91. 
Hab.—Queensland (Alert). 

PLATYDORIS CRUENTA, Gray. 

Asteronotus cruenta (Alder MS.), Gray, Fig. Moll. 
Anim. iv., 1850, p. 44, 102, Pl. cexxvi., f. 2, 2a. Doris cruen- 
tata, Abraham, Proc. Zool. Soc., 1877, p. 201; not Dores 
cruentata, Quoy & Gaim., Voy. Astrolabe, Zool. 11., 1833, 
p. 260. 

Hab.—Torres Straits (Ince). 
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Genus Asteronotus, Hhrenberg, 1831. 

ASTERONOTUS MABILLA, Abraham. 

A. mabilla, Bergh, Jahrb. Deut. Mal. Gesell. iv., 1877, 
p. 163 (nom. nud.). Id., Abraham, Proc. Zool. Soc. 1877, p. 
249, Pl. xxvili., f. 1-4. Zd., Bergh, Reis. im Arch. der Phil. 
1i., 1876, p. 644, 1892, p. 1103. 

Hab.—Sydney Harbour (Hedley). 

Genus Hypselodoris, Stimpson, 1855. 

Obs.—We would point out that the species which Stimp- 
son described as Gionivodoris obscura is obviously that which 
Angas afterwards found in the same place and named (G. 
crossei. Stimpson saw that his species was unsuitably placed 
in Goniodoris, and proposed for its reception Hypselodoris. 
As this name, though unknown to any later writer, has nine 
years’ precedence over Alder & Hancock’s Chromodoris, it 
must certainly replace it. 

HYPSELODORIS OBSCURA, Stimpson. 

Goniodoris obscura, Stimpson, Proc. Acad. Nat. Sci. 
Philad., vii., 1855, p. 388. G. crosser, Angas, Journ. de 
Conch. xii., 1864, p. 54, Pl. v., f. 1. Chromodoris crossei, 
Bergh, Reis. im Arch. der Phil. ti. (2), 1884, p. 648-50. 
faeeoc. cit, 1892, pp. 1109, 1110. 

Hab.—sSydney Harbour (Angas). 

H{YPSELODORIS LINEOLATA, van Hasselt. 

Doris lineolata, van Hasselt, Bull. Sci. Nat. Zool. i11., 
1824, p. 258. Chromodoris striatella, Bergh, Chall. Zool. x., 
Sees oo el tit, f. 26-29, Pl. iv., f. 1-4.. fd., Journ. Mus. 
Godeff. xiv., 1879, p. 5. Jd., Reis. im Arch. der Phil. ii. (2), 
1892, p. 1106. 

Hab.—Port Denison (Dietrich) and Torres Straits (Chal- 
lenger). 

HYPSELODORIS RUNCINATA, Bergh. 

Chromodoris runcinata, Bergh, Reis. im Arch. der Phil. 
Peet pe to-461, Pi ii, f. 32, 33, Pl. lin., f. 5-12; 1892, 
ptl0Ts fds} Chall. Zool’ x., 1884, p. 76, pl. vi. f.1-4. Zd., 
Eliot, Proc. Zool. Soc. 1904, i., p. 393. C. iris, Collingwood, 
trans. Linn Soc. Zool. 11.,.1881, p. 127, Pl. ix., f. 9-14. 

Hab.—Sydney Harbour (Challenger). 

HYPSELODORIS VERRUCOSA, Crosse. © 

Gomodoris verrucosa, Crosse, Journ. de Conch. xi, 
i264, p90, Pl. v., f. 4. Chromodoris verrucosa, Bergh, 
Reis. im Arch. der Phil. u. (2), 1892, p. 1108. 

Hab.—Sydney Harbour (Angas). 
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HfYPSELODORIS ERINACEUS, Crosse. 

Gontodoris ervnaceus, Crosse, Journ. de Conch. xii., 
1864, p. 57, Pl. v., f. 5.  Chromodoris erimaceus, Bergh, 
Reis..im Arch. der Phil. i. (2), 1892, p. 1108. 

Hab.—Sydney Harbour (Angas). 

HiyPSELODORIS BENNETTI, Angas. 

Gonodoris bennetti, Angas, Journ. de Conch. xii., 1864, 
p. 51, Pl. iv., f. 10.  Chromodoris bennetti, Bergh, Ver- 
handl. k.k. zool.-bot. Ges. Wien, 1893, p. 415, Pl. iv., f. 
12-17. 

Hab.—Sydney Harbour (Angas). 

HYPSELODORIS FESTIVa, Angas. 

Gontodoris festiva, Angas, Journ. de Conch. xu., 1864, 
p. 53, Pl. iv., f. 12. Chromodoris festiva, Bergh, Verhandl. 
k.k. zool.-bot. Ges. Wien, 1893, p. 417, Pl. iv., f. 18-22. 

Hab.—Sydney Harbour (Angas). 

HYPSELODORIS LORINGI, Angas. 

Goniodoris loringt, Angas, Journ. de Conch. xii., 1864, 
p. 52, Pl. iv., f. 11. Chromodoris loring:, Bergh, Reis. im 
Archi der Pinal, 1952), 1892... 109. 

Hab.—Sydney Harbour (Angas). 

HYPSELODORIS SPLENDIDA, Angas. 

Goniodoris splendida, Angas, Journ. de Conch. xii., 1864, 
p. 55, Pl. v., f. 2. Chromodoris splendida, Bergh, Reis. im 
Arch. der Phil. ii. (2), 1892, p. 1109. JZd., Eliot, Proc. Zool. 
Soc. 1904, 1., p. 390. | 

Hab.—Sydney Harbour (Angas). 

HYPSELODORIS DAPHNE, Angas. 

Gomodoris daphne, Angas, Journ. de Conch. x1i., 1864, 
p. 54, Pl. v., f. 3. Chromodoris daphne, Bergh, Reis. im 
Arch, der ‘Phil. i. (2), 1892, p. 1109. 

Hab.—Sydney Harbour (Angas). 

HYPSELODORIS TASMANIENSIS, Bergh. 

Chromodoris tasmaniensis, Bergh, Reis. im Arch. der 
Phal,ivi-1\(2)), 4905, p. 69.)Pl. vj fadQeto, 

Hab.—U\lverstone, Tasmania (Miss Lodder). 

HYPSELODORIS EPICURIA, spec. nov. 

Hab.—St. Vincent’s Gulf (Newland). 

Genus Casella, H. & A. Adams, 1858. 

CASELLA ATROMARGINATA, Cuvier. 

Doris atromarginata, Cuvier, Ann. du Mus. iv., 1804, 
p: -473,00P 1. ais, Re: Goniodoris atromargiata, Angas, 
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Journ. de Conch. xii., 1864, p. 51. Casella atromarginata, 

Bergh, Journ. Mus. Godeff. Heft. Rn El Sa Ds, LUdy he, Bey 

Sedo, Pl. iii,, ft. 21-32. JZd., Reis. im Arch. der Phil. u. 

(2), 1892, p. 1110. Zd., Eliot, Proc. Zool. Soc. 1904, [3 

. 899. Casella gouldii, H. & A., Ad. Genera iL, 

1857, Pl. xliii., f.5. Casella philippinensis, Bergh, Reis. im 
Arch. der Phil. ii. (1), 1874, Pl. xxxii., f. 1. 

Hab.—Sydney Harbour (Angas). 
Obs.—The above references are not exhaustive. 

Genus Albania, Collingwood, 1881.* 

ALBANIA (7?) VERCONIS, spec. nov. 

Hab.—St. Vincent Gulf, 8.A. (Verco). 

Genus Ceratosoma, Ad. & Reeve, 1848. 

CERATOSOMA BREVICAUDATUM, Abraham. 

C. brevicaudatum, Abraham, Ann. Mag. Nat. Hist. (4), 
xvii., 1876, p. 142, Pl. vii., f. 6. C. oblongum, Abraham, 
Seeeeiee i445, Elev.) i267; 7a, Tb.«.ld., Bergh, Reis. im 
Arch. der Phil. ii. (2), 1892, p. 1111. 

Hab.—Western Australia (Abraham), St. Vincent 
Gulf, S.A. (Verco), Sydney Harbour (Hedley). 

CERATOSOMA ADELAIDA, spec. nov. 

Hab.—St. Vincent Gulf, 8.A. (Basedow). 

CERATOSOMA TENUE, Abraham. 

C. tenue, Abraham, Ann. Mag. Nat. Hist. (4), xviii, 
Papp. 4), Ploy... f.5, 5b. /d., Smith, Zool. Coll. Alert, 
Peete. 0. fd., Bergh, Reis. im Arch. der Phil. u. (2), 
1892, p. 1111. 

Hab.—Thursday Island, Torres Straits (Alert). 

CERATOSOMA LIXI, Rochebrune. 

C. lizi, Rochebrune, Naturaliste, 1894, p. 55. tas. 
ren. Mus. Paris, 3 ser., vil., p. 134, Pl..vi., £6. 

' Hab.—Dead Island, Torres Straits (Lix). 

CERATOSOMA GIBBOSUM, Rochebrune. 

C. gibbosum, Rochebrune, Naturaliste, 1894, p. 55. Zd., 
rch. Mus. Paris, 3 ser., vii., p. 135, PI. vi., f. 4 

Hab.—Dead Island, Torres Straits (Lix). 

_ * While these pages are going through the press, and too 
late to alter the title of Plate iv., we observed that Bergh (Reis. 
im. Arch. der Phil., ii. (2), 1894. p. 148) reduces Albania to a 
synonym of Aithodoris, Abraham, 1877. 
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Genus Aphelodoris, Bergh, 1879. 

APHELODORIS LucTUOSA, Bergh. 

A. luctuosa, Bergh, Reis. im Arch. der Phil. vi. (2), 1905, 
pi (OpPlvyy, £526-32. 1 wa, i1-2: 

Hab.—Ulverstone, Tasmania (Miss Lodder). 

senus Miamira, Bergh, 1875. 

MIAMIRA SINUATA, van Hasselt. 

Doris sinuata, van Hasselt, Bull. d. Sci. Nat. and d. 
Geol. 111., 1824, p. 239. Miamira nobilis, Bergh, Journ. Mus. 
Godeff., Heft..vi., 1874; Pl.wiii.;:f./8) Hettaymn, taro, oe, 
Pl. viui., f. 1-30, Pl. ix.,f. 1-4, Jd., Reis: im Ameni@en © nn, 
i. (2), 1876, p. 421, Pl. xxxiu., f. 2, and 1692) ieee, 
(2), 1905, p. 81, Pl. v., £., 33-36. Jd., Smith) Zeeimetern, 
1884, p. 90. Jd.,-Eliot, Proce. Zool. Soc., 1904, 1., p. 405. 

Hab.—Port Denison, Queensland (Alert). 

Genus Sphaerodoris, Bergh, 1877. 

SPHAERODORIS INCII, Gray. 

Doris new (Alder M.S.), Gray, Fig. Moll. An. iv., 1850, 
PL cexxvi., £. 1; p: 103.° Dictyodoris inen,” Geren sane: 
im Arch. der Phil. 1. (2), 1880, Suppl. p. 75. Sphaerodoris 
amen, Bergh, Reis. im Arch. der, Phil. 11..(2), 1892) p. its. 

Hab.—-Torres Straits (Ince). 

FAMILY DORIOPSID As. 

Genus Doriopsis, Pease, 1860. 

DoRIOPSIS DENISONI, Angas. 

Doris demsoni, Angas, Journ. de Conch. xii., 1864, p. 
45, Pl. iv., f. 2. Doridopsis gemmacea, Ald. & Hancock, 
Trans. Zool. Soc. v.,, 1864, p. 126, Pl. xxxt.) tS epee 
Id., Bergh, Reis. im Arch. der Phil. 11. (2), 1884, p. 698; 
1892, p. 1120. Doridopsis denisoni, Eliot, Proc. Zool. Soc., 
1904, a1. (1905)5 .p./ 277. 

Hab.—Sydney Harbour (Angas). — 
Obs.—Professor Bergh reduces Angas’s name to a 

synonym of D. gemmacea. It appears, however, that UV. 
denisoni has about six months’ priority over D. gemmacea. 

DoRIOPSIS VIOLACEA, Quoy & Gaimard. 

Doris violacea, Quoy & Gaim., Voy. Astrolabe, Zool. ii., 
1832, p. 264, Pl. xix., f. 1-3. Doriopsis violacea, Bergh, 
Reis. im Arch. der Phil. 11. (2), 1892, p. 1121. 

Hab.—Jervis Bay, N.S.W. (Astrolabe). 
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DoRLOPSIS AUSTRALIS, Angas. 

Actinodoris australis, Angas, Journ. de Conch. xii., 
1864, p. 49, Pl. iv., f. 8. Doriopsis australis, Bergh, Reis. 
im Arch. der Phil. 11. (2), 1892, p. 1122. 

Hab.—New South Wales (Angas). 

DoRIOPSIS AUSTRALIENSIS, Abraham. 

Doridopsis australiensis, Abraham, Proc. Zool. Soc., 
1877, pp. 243, 263, Pl. xxx., f. 25-26. Dorropsis australhiensis, 
Bergh, Reis. im Arch. der Phil. 11. (2), 1892, p. 1122. 

Hab.—New South Wales. 

DoRICESIS AUREA, Quoy & Gaimard. 

| Doris aurea, Quoy & Gaim., Voy. Astrolabe, Zool. u1., 
1832, p. 265, Pl. xix., f. 4-7. Doriopsis aurea, Bergh, Reis. 
@ueeeren. Ger Phil. 1i,((2), 1892, p. 1122. 

Hab.—Jervis Bay, N.S.W. (Astrolabe), St. Vincent 
Gulf, S.A. (Verco). 

DORIOPSIS CARNEOLA, Angas. 

Doris carneola, Angas, Journ. de Conch. xu., 1864, p. 
48, Pl. iv., f. 6. Doriopsis carneola, Bergh, Reis. im Arch. 
Ger Phil, 1, (2), 1892, p. 1122. 

Hab.—Sydney Harbour (Angas), St. Vincent Gulf 
(Basedow). 

DorIopsis NoDULOSA, Angas. 

Doris nodulosa, Angas, Journ. de Conch. xii., 1864, p. 
48, Pl. iv, f. 6. Dorropsis nodulosa, Bergh, Reis. in Arch. 
mer Phil. n..(2), 1892, p. 1122. 

Hab.—Ccogee, near Sydney (Angas). 

DoRIopsis (?) PANTHERINA, Angas. 

Doris pantherina, Angas, Journ. de Conch. xi., 1864, 
peas, Pl. iv... 5 

fab.—Coogee, near Sydney (Angas). 

FAMILY PHYLLIADID. 

Genus Phyllidia, Cuvier, 1798. 

PHYLLIDIA vARICOSA, Lamarck. 

P. varicosa, Lamarck, Syst. des An. s. vert., 1801, p. 66. 
Id., Quoy & Gaim., Voy. Astrolabe, Zool. i1., 1832, p. 292, 
Pl. xxi., f. 25. Jd., Bergh, Reis. im Arch. der Phil. 11. (2), 
Peron p. cco, Pl xxv., f: 7, Suppl. 18381, p..8, 1892, p. 1128. 
Id., Eliot, Proc. Zool. Soc., 1904, 11. (1905), p. 281. 

Hab.—Dampier’s Archipelago, W.A. (Gazelle). 
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DORIDIDA PHANEROBRANCHIATZ. 

| FAMILY POLYCERADA. 
Genus Triopa, Johnston, 1838. 

TRIOPA YATESI, Angas. 

T. yatest, Angas, Journ. de Conch. xi1., 1864, p- 60, PI. 
v., f. 8. Id., Bergh, Reis. im Arch. der Pail mee, 
pelts? 

Hab.—Sydney Harbour (Angas). 

Genus Palio, Gray, 1857. 

Patio coox1, Angas. 

Polycera cooki, Angas, Journ. de Conch. xu., 1864, p. 
58, Pl. v., f. 6. Palio (?) cooki, Bergh, Reis. im Arch. der 
Phi (2)>, 1892.) p. «1 1a: 

Hab.—Botany Bay (Angas). 

Genus Ohola, Bergh, 1884. 

GHOLA PACIFICA, Bergh. 

O. pacifica, Bergh, Chall. Zool. x., 1884, p. 52, Pl. ix., 
f; 9-12. 

Hab.—Arafura Sea (Challenger). 

Genus Angasiella, Crosse, 1864. 

ANGASIELLA EDWARDSI, Angas. 

A. edwardsi, Angas, Journ. de Conch., 1864, xu., p. 49, 
Pl. iv., f.9. Nembrotha (?) edwardsi, Bergh, Reis. im Arch. 
der Phil. 11. (2), 1892, p. 1145. 

Hab.—Sydney Harbour (Angas). 

Genus Nembrotha, Bergh, 1877. 

NEMBROTHA VERCONIS, spec. nov. 

Hab.—St. Vincent Gulf, S.A (Verco). 

Genus Placomopherus, Leuckart, 1828. 

PLACOMOPHERUS IMPERIALIS, Angas. 

Plocamophorus imperialis, Angas, Journ. de Conch. xii., 
1864, p. 59, Pl. v., f£.7. Plocamopherus naevatus, Abraham, 
Ann. Mag. Nat. Hist. (4), xviii., 1876, p. 139, Pl wig f)4 34a. 
P. imperialis, Bergh, Verh. Zool. bot. Ges. Wien, xxxiil., 
1884, p. 144-9, Pl. vi., f. 10, Pl. x, f. 8-9, Reis. im Areh? der 
Phil. n..(2) 49892 ois: 

Hab.—Sydney Harbour (Angas). 
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PLACOMOPHERUS INSIGNIS, Smith. 

Plocamophorus insignis, Smith, Zool. Coll. Alert, 1884, 
Seemed. vi., 1. 1., li. 

Hab.—Albany Island, Queensland (Alert). 

Genus Acanthodoris, Gray, 1857. 

ACANTHODORIS METULIFERA, Bergh. 

A. metulifera, Bergh, Reis. im Arch. der Phil. vi. (2), 
mao, p. 96, Pl. vi.; f. 3-6. 

Hab.—U\lverstone, Tasmania (Miss Lodder). 

UNCLASSIFIED SPECIES. 

DorIs ARBUTUS, Angas. , 

Sour. mee conch. xi., 1864, p. 47, Pl. iv., f. 4. | Id.,; 
mead. roc. Linn: N.S.W., iv., 1879, p. 291, Pl. xvii. 

Hab.—Coogee. 

DoRIS CHRYSODERMA, Angas. 

Journ, de Conch. xii., 1864, p. 46, Pl. iv., f. 3. 
Hab --Sydney Harbour. 

Doris couuatata, Abraham. 

Pimememol. coc, 16/1, p. 205, 255, Pl. xxix., f. 25-26. 
Hab.—Port Essington. 

Doris PECULIARIS, Abraham. 

Pree ool ooc.,.18/7, p. 211, 258, Pl. xxx., f. 15-17. 
Hab.—Port Lincoln, S.A. 

DorIS ANALAMPULLA, Abraham. | 

Beane oc. 10/7, p..205,,254, Pl. xxix., f.8-10. 
Hab.—Australia. 

Doris osrusa, Stimpson. 

Proc. Acad. N. Sc., Philad., vu., 1855, p. 389. 
Hab.—Sydney Harbour. 

Doris ExcavaTa, Stimpson. 

Poocwmneada NN. Sc:, Philad:, viu., 1855, p. 389 (not 
D. excavata, Pease). 

Hab.—Sydney Harbour. 

Doris, sp. 

W. S. Kent, Great Barrier Reef, 1893, p. 362, pl. xvu.. 
£.. 6. 

Hab.—Queensland. 
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Doris, sp. 
‘ W. 8S. Kent, Great Barrier Reef, 1893, p- 362, pl. xiii., 

apy | 
Hab.—Queensland. 

ANCULA, Sp. 
W. 8. Kent, Great Barrier Reef, 1893, p. 362, pl. xiii., 

tT, 09: 
Hab.—Queensland. 

NUDIBRANCHIATE MOLLUSC. 

W. 8.. Kent, Great Barrier Reef, 1893, p. 362, pl) xiii., 
f. 8. 

Hab.—Queensland. 
Obs.—Perhaps a Phyllidia. 

SUB-ORDER ASCOGLOSSA. 

FAMILY ELYSIIDA. 

Genus Elysia, Risso, 1818. 

ELYSIA AUSTRALIS, Quoy & Gaimard. 

Acton australis, Quoy & Gaim., Voy. Astrolabe, Zool. 
La, prolif; Plivxxivi, f.)18-20. E. coogeensis, Angas, 
Journ. de Conch =xi:,, 1864, sp:.69,; Pl; avg: 

flab.—Sydney Harbour (Astrolabe), Coogee (Angas) 

TO BE EXCLUDED. 

ALLPCRTIA EXPANSA, Ten.-Woods. 

A. expansa, 'Ten.-Woods, Proc. Roy. Soc., Tas., 1876, 
p. 2¢ 

Hab.—Southport, Tasmania. 
Obs.—In a paper read (June 10, 1902) to the Royal 

Society, Tasmania, but still unpublished, Hedley points out 
that this name was based on a Planarian worm, Polycelis aus- 
tralis, Schmardna. 

REMARKS ON SOUTH AUSTRALIAN SPECIES, INCLUDING 
DESCRIPTIONS OF NEW SPECIES. 

Scyllza pelagica, Linné. 

Plate ix., figs. 1 and 2. 

S. pelagica, Linn. Syst. Nat. x., 1875, 1., p. 644, 656. 
Id., Cuvier, Ann. du Mus. vi., 1804, p. 424, etc., ete. 

Several divergent forms lie before us, but after consult- 
ing Bergh’s criticisms on the species, and its variations, we 
do not hesitate to include them all under the one widespread 
species. The main differences are in the length of the dorsal 

: 
| 
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lobes and the colouration, the former feature depending 
largely upon the degree of contraction, and the latter, no 
doubt, upon the colour of the seaweed upon which the animal 
lived. 

Dim.—The largest individual that has so far been found 
in South Australia measures 42 millimetres in length, the 
length of the lobes being 16, and height of body 21, making 
a total height of 37 mm. 

Hab.—Dredged in 20 fathoms, ‘off Antechamber Bay, 
Kangaroo Island, January, 1903 (Verco) ; thrown up on. Port 
Willunga.beach (Newland). 

Pleurophyllidia cygnea, Bergh. 

Plate x., figs. 1 and 2; Plate xi., figs, 1-3; Plate xui., figs. 1-6. 

P. cygnea, Bergh, Malakol, Blatter xxii., 1876, p. 9, 
Pl. i., figs. 1-7. Jd., Semper’s Reisen im Arch. der Phil. 11. 
(2), 1892, p. 1063. 

With some confidence we apply Bergh’s name to a species 
which we have obtained from St. Vincent Gulf and Sydney 
Harbour respectively. The species appears to be rare and 
not to inhabit the beach zone. Since the original description 
of the animal from the Swan River, Western Austraha 
(whence it takes its name), it has not been re-taken by any 
collector. That description was based on an old spirit speci- 
men. We add the following account drawn from a living 
animal : — 

Body elongate, oblong; sides nearly parallel, terminating 
in a blunt point posteriorly; dorsal surface flat, sloping 
towards the posterior extremity. Mantle (nothzeum) fairly 
ample, slightly waved along the edge, and extending from 
behind the rhinophores; ornamented longitudinally, with a 
series of roughly parallel, black and yellowish, undulating 
ridges, the medial of which extending throughout the whole 
length, the lateral passing out at the sides, bordered with 
yellow. The lobe-like veil is colourless, edged with yellow, 
and with a few yellow spots in its centre. Foot dilated later- 
ally in front, tapering behind ; the edge waved and extending 
to beyond the sides of body; it is flat, grooved longitudinally 
along the centre posteriorly, and does not project appreciably 
behind the mantle. Rhinophores longitudinally laminate, 
pink, contractile. Branchie pink, on the under side of the 
lateral projection of the mantle. Mouth prominent. Geni- 
tal orifice and anus prominent on the right side, the latter 
19 mm. behind the former. The entire under-surface a uni- 
form light crimson. 

Radula pale yellow. Lateral spines numerous, about 70, 
of equal size, except the most central, which are smaller than 
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the rest. Average length of lateral spines, 27 mm. The 
minutely denticulated margin was not observed. Between 
the lateral spines and central plate, with its cuspidated edge, 
an irregularly triangular, plane plate. 

Dim.—Length 82, breadth 34 mm. 
Hab.—Dredged in 20 fathoms, off Antechamber Bay, 

Kangaroo Island, January, 1903. 
Obs.—The mollusc was kept alive for several days in a 

glass of sea water, and it was still alive when transferred to 
the preservative. It has retained its colour remarkably well 
in a weak solution (3 per cent.) of formaline. 

Archidoris varia, Abraham. 

Plate v., figs. 1-5. 

Doris variabilis, Angas, Journ. de Conch. xu., 1864, p. 
44, Pl. iv., fig. 1 (not Doris variabilis, Kelaart, Ann. Mag. 
Nat. Hist. (3), 11., 1859, p. 300). Doris vara, Abraham, 
Proc. Zool. Soc., 1877, p. 209. Doris practenera, Abraham, 
Proe., Zool. Soc., 1877, p. 258, Pl. xxx, fesmOei 

This species is as abundant in South Australian waters 
as in Sydney Harbour. 

In addition to the characters indicated by Angas we 
note that the skin is soft, and, in preserved specimens, has a 
flabby appearance. In dead examples the rugosities of the 
back sometimes disappear. The rhinophora arise from ele- 
vated conical sheaths, and are ornamented with about 24 
lamelle. Oral tentacles, with a deep longitudinal groove on 
the exterior side. Branchial plumes five, tripinnate. In 
colour the species ranges from pale yellowish (St. Vincent 
Gulf) to dark reddish-brown (Port River). The wrinkles 
on the back are outlined and exaggerated by a mesh-work of 
dark lines. The sole of the foot is white, edged with rich 
orange, and through the thin skin the liver is visible. Along 
the edge of the mantle muscle-fibres are discernible as short, 
white, radiating lines. 

Radula amber yellow. Lateral spines hamate, nume- 
rous, about 70 on either side of each transverse row, de- 
creasing very gradually in size inwardly. Average height of | 
spines, “3 mm. No central spine. Twenty-three rows of 
spines in specimen examined. @-O:C. 

Hab.—Dredged in 20 fathoms, St. Vincent Gulf, Janu- 
ary, 1903, and Spencer Gulf (Verco); Port River, in 4 
fathoms, April, 1902 (Field Naturalists) ; taken at low water, 
Port Noarlunga (Ashby); Port Noarlunga (Newland). 

Obs.—This species has hitherto been classified in Doris. 
On account of the general form, grooved tentacles, and rad- 
ula. we propose to include it in Arehidoris. 
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Archidoris staminea, spec. nov. 

Plate vi., figs. 3 and 4. 

Body irregularly elliptical, very slightly narrower pos- 
teriorly, convex. Cloak ample, frilled along the border ; 
colour, a uniform tint of yellow; roughened by very nume- 
rous small tubercular elevations and depressions, which cover 
the skin as separate, stellate, or radiate groups of notches ; 
the underside of the mantle, of a similar vellow colour, is 
marked with vein-like threadlets, multiply dividing and 
branching towards the outer edge. Foot rounded anteriorly, 
sides almost parallel, terminating in a blunt point, slightly 
channelled; colour yellow, darkened somewhat in the centre 
by the appearance of the liver through the skin. Dorsal ten- 
tacles clavate, situated rather far anteriorly. Oral tentacles 
linear, prominent. Eyes visible in small examples as little 
black specks behind the rhinophores. 

Dim.—Length 32, breadth 19 mm. 
Hab.—Dredged in 20 fathoms, Backstairs Passage, 

January, 1903 (Verco). 

Staurodoris pustulata, Abraham. 

Plate ix., fig. 3. 

Doris pustulata, Abraham, Proc. Zool. Soc., 1877, p. 
pooper eersix figs. 18, 19., Stawrodoris (?) pustulata, 
Bergh, Reis. im Arch. der Phil. i1.-(2), 1892, p. 1093. 

The species before us corresponds well with that described 
by Abraham, but as that description was taken from spirit 
specimens, we add the followimg account of the live ani- 
mal : — 

Body elliptical, moderately convex. Mantle ample with 
a slightly waved margin: of an uncommon greenish-grey 
ground colour, covered with numerous opaque, yellow, warty 
tubercles of various sizes. standing out prominently from the 
darker background like golden beads. Foot tapers posteriorly 
to a blunt point, well within the mantle-margin; colour of 
the entire under-surface, a light flesh-red. Rhinophores 
completely retractile within cavities, the openings to which 
are surrounded with a circlet of nodulations. Branchial 
plumes, seven, tripinrate, of a deeper shape of grey. 

Radula straw-yellow. Lateral spines numerous, about 
68 on either side, increasing in size from centre outwards, no 
central spine, from 25 to 30 rows in specimen examined. 
a oo. 

Dim.—Length 20, breadth 11 mm. 
Hab.—-Dredged in 20 fathoms, Backstairs Passage, Janu- 

ary, 1903 (Verco). 
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Alloiodoris marmorata, Bergh. 

Plate viii., figs. 1 and 2. 

Alloiodoris marmorata, Bergh, Reis. im Arch. der Phil. 
V1.5) L904. pp. 42; Pier nese) as 

The identification of an unfigured species must always 
be a matter of some misgiving. None of the South Aus- 
tralian examples attain the size given by the author for Tas- 
manian specimens. In other respects the description har- 
monises so well with the animals before us that we have pre- 
ferred to use Dr. Bergh’s name for them. We were unable 
to detect the denticules on the lateral teeth. The following 
account was prepared from living specimens : — 

Body elliptic, symmetrically rounded at both ends, 
moderately convex. Colour yellowish-white to  greyish- 
brown, covered with minute spiculose elevations on the dor- 
sal surface, which impart to it the brownish tint; also, with 
less numerous, larger elevations, surrounded by irregular 
circles of deep brown. The latter occasionally have a centre 
of opaque white, surrounded by a ring of reddish-brown, the 
whole giving the impression of miniature craters. Ventral 
surface translucent, white; irregularly sprinkled over with 
asymmetrical brown spots, either isolated or arranged in 
small groups. Mantle considerably broader than the foot, 
with a slightly undulating margin; fairly thin along the 
border, so that the colour-markings of the dorsal surface are 
visible from the under-side. Foot white, with few scattered 
spots of brown. Rhinophores and branchize brown, the lat- 
ter seven or eight in number. Larger individuals have come 
under our notice since this description. 

PDim.—Length 22°5, breadth 10 mm. 
Hab.—Dredged in four fathoms, Port River, December, 

1901 (Field Naturalists) ; taken at low water on rocks, covered 
with seaweed, off Edithburg, Yorke’s Peninsula, January, 
1903 (Basedow). 

Halgerda graphica, spec. nov. 

Plate 111., figs. 1-4. 

Body squat, of elliptic form, symmetrically rounded at 
both ends, strongly convex. Colour opaque white, liver 
faintly visible through the mantle. Ornamented in the fol- 
lowing remarkable manner:—The surface of the mantle is 
divided somewhat regularly into quadrilateral figures, on 
either side of a distinct central line, by slightly elevated ridges 
of a rich orange-yellow colour ; within these divisions are sim1- 
lar elevated curves and lines, in places semi-symmetrical with 
regard to a dark central spot, almost invariably present in 
the centre of each division, but easily detachable by slight 
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abrasion. Under side of mantle white, sparsely dotted with 
large and small black spots, irregularly spaced. Foot rounded 
in front, sides approximately parallel and_ slightly frilled, 
ending posteriorly in an obtuse point, much narrower than 
mantle ; colour opaque white, fringed with a deep orange-yel- 
low border. Dorsal tentacles comparatively small, trun- 
cated, retractile within low sheaths, brown at the summit, 
white at the base. Oral tentacles, fairly long, linear, rounded 
in front. Genital aperture inconspicuous, situated about 
one-third the whole length from anterior end. —Branchial 
plumes six, small, black, finely laciniated. 

Radula light straw-coloured. Lateral spines numerous, 
about 40 on either side; hooked, smooth, rapidly increasing 
in size outwards, the three most lateral, however, small. 
Average height of spines, 38 mm. No central spine. About 
40 curved rows in specimen examined. Formula, 40°0°40. 

Dim.—Total length 45, breadth 30, length of foot 42 mm. 
Hab.—Dredged in 20 fathoms, off Antechamber Bay, 

Kangaroo Island, January, 1903 (Verco). Dr. Verco has 
dredged two individuals of this peculiar form on two sepa- 
rate occasions. In the Australian Museum, Sydney, there is a 
single specimen, collected on the beach at Middle Harbour 
after a gale, which 1s probably identical. 

Obs.—Bergh’s definition of Halgerda mentions that the 
lateral teeth of the radula are furnished with fine denticules, 
but as Eliot finds (Proc. Zool. Soc., 1903, p. 373) that this is 
not a constant feature, we have not considered the simple 
teeth of our species a bar to its admission in this genus. 

The remarkable and artificial appearance presented by 
the ornamentation of this species resembles the hieroglyphic 
markings of primitive man, and suggests the species-name. 

Hypselodoris epicuria, spec. nov. 

Plate vii. figs 1-3. 

Body elliptic, oblong, fairly convex, highest in region 
anterior to branchiz. Mantle spiculose, of a rich red colour 
and covered with numerous silvery-white spiculose elevations, 
of a lighter shade, with a single row of dark red dots. Foot 
laterally expanded and slit in front, with a median groove, 
tapering behind; border waved; colour white, with a single 
row of largish yellow dots along the upper edge, and the 
upper surface of the tail with a faint tint of violet or rose. 
Both the rhinophoral and anal cavities are encircled with a 
stellate coronation of opaque white. Rhinophores surmount- 
ed on a white stalk, with 17 or 18 lamine and non-retrac- 

tile. Branchial plumes five, non-retractile, mono-pinnate, 
with indication of bipinnation at the summit; colour white. 
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Oral tentacles linear, projecting considerably beyond the 
mantle border when in motion. 

Radula. Lateral spines numerous, about 30; hooked, 
the inner edge denticulated ; surmounted on a strong base. 

Dim.—Length 34, breadth 8 mm. 
Hab.—Thrown up during a gale on Port Willunga beach 

(Newland). 

Albania (?) verconis, spec. nov, 

Plate iv., figs. 1-4. 

Body oblong-ovate, Raita in front, moderately flat- 
tened on top; sides elevated : a strongly acute tail with a dis- 
tinct central dorsal ridge, extends beyond the mantle edge 
when in motion ; on death this tail curled up. Colour, exqui- 
sitely tinted dorsally, with faint, semi-transparent, reddish- 
violet near the border, fading imperceptibly to a ight brown 
in the central region, which is further traversed by a fine net- 
work of opaque white lines, not discernible nearer the margin ; 
ventrally of a uniform pale violet. Mantle serrated along the 
sides, and in parts upturned, produced frontally. Head, 
large, distinct. Foot acutely pointed, with a border frill. 
Rhinophores small, clavate, laminate, with about twelve 
lamine, non-retractile. Genitalia large, situated about one- 
fifth the whole length from the anterior end.  Branchial 
plumes ten, simply pinnate, completely surrounding the vent, 
non-retractile ; colour, opaque white. 

Radula. Colour, brownish-yellow, deepest in shade at 
the dilated end of odontophore. Lateral spines, about 22 on 
either side, stout, hooked, the central four or five trifidated. 
No rachidian. About 42 straightish rows in specimen examin- 
ed. 22°0°22. 

Dim.—Length 27, breadth 11, height 9 mm. 
Hab.—A single individual dredged in 20 fathoms, of 

Antechamber Bay, Kangaroo Island, January, 1903 (Vere>). | 
Obs.—With considerable hesitation we have referred this : 

species to Albania. The general appearance, branchiz, and — 
serrate edge of the mantle suggest this genus. Dr. Colling- | 
wood describes a frontal veil in the type-species ; this was not 
observed in the living animal. The only specimen that was 
found has so shrunk that we cannot now decide on its ab- 
sence or presence. 

Ceratosoma brevicaudatum, Abraham. 

Plate 1., figs. 1-4 

Ceratosoma brevicaudatum, Abraham, Ann. Mag. Nat. 
Hist. (4), xviii., 1876, p. 142, Pl. viii., fig. 6. Ceratosoma 
oblongum, Abraham, loc. cit. , p- 143,,, Pl: vil, age 
Id., Bergh, Reis. im Arch. der Phil. ii, (2), 1892, Pp: 1111. 
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Dr. Bergh brackets this species with C. caledonieum, 

Fischer, C. tenwe, Abraham, and ('. ohblongum, Abraham. It 
seems to us that Fischer’s description indicates a species im 
which the lobes of the nothaeum are more developed; the 
colour scheme of the New Caledonian species is quite unlike 
that of the Australian. The difference between (. brevicauda- 
tum and CU. ob/ongum seems to us merely a matter jof preser- 
vation. Out of a parcel resulting from the same dredging we 
have seen individuals, some of which shrunk to the shape of 
oblongum and others assumed in contraction the form of hre- 
vicaudatum. The following description was drawn up from 
living specimens : — 

Body large, elongate, dorsally flat, rounded in front, 
sides nearly parallel, except along a slight lateral enlarge- 
ment in the centre, and tapering to an obtuse point behind ; 
sides much elevated, especially in the regicn of the vent. 
Cloak obsolete, sub-quadrangular, with an _ undulate 
margin, and ending posteriorly in a _ peculiar nipple- 
like protuberance. Colour, beautifully shaded with tints of 
buff to light brown, usually of a deeper colour at the border, 
and gradually fading inwards, leaving along the margin of 
the dorsal surface a series of alternate hght and dark patches, 
there being in the centre of the former in each case a round, 
violet-purple spot surrounded by a uniform ring of reddish- 
purple. The central area of this surface is richly sprinkled 
with circular spots of varying size, of a light violet-purple 
colour, with a darker border, and delicately surrounded in 
some cases by a rim of light lemon-yellow ; the larger spots of 
this series are also rendered conspicuous by being situated 
within the more faintly tinted patches of the cloak. The 
“post-branchial flesh protuberance” is neatly decorated by a 
series of brown circles, placed contiguously so as to produce a 
regular network with meshes of different dimensions. The 
sides are somewhat similarly marked to the cloak, being 
lightly tinted and richly sprinkled with three irregular, longi- 
tudinal rows of spots, the two outer rows of rich purple, the 
inner of a lighter violet-purple. The median row does not 
extend to beyond the length of the cloak, and thus leaves the 
dorsal portion of the tail marked with deep purple spots only. . 
The spots are in this portion irregularly scattered, and often 

_appear as small groups of two or three; they are more nume- 
rous and smaller in size than those upon the cloak. Foot 
linear, tapering posteriorly to a blunt point; colour white. 
Dorsal tentacles clavate, obliquely laminated ; the number of 
lamelle varying from 16 to 30 or more; colour rich orange 
yellow. Sheaths very slightly elevated. Oral tentacles stout, 
sub-conical, tapering towards the points. Genital aperture 
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prominent. Branchial plumes twelve, intergrown at the base, 
and rather difficult to separate, incompletely surrounding the 
tubular anus in horseshoe shape, the posterior portion being 
bare ; they are retractile with the anus into a common cavity ; 
the five posterior plumes on either side terminate in the same 
foot stem respectively, the remaining two plumes are unequal 
in size. Colour, rich reddish-yellow. 

Radula. Deep yellow to brown in colour. Lateral spines 
numerous, about 140 on either side; simply hooked, with an 
average length of ‘2 mm.; about 80 rows in specimen examin- 
ed. No central spine. The shape of the odontophore and tiie 
arrangement of the spines are similar to the corresponding 
features of Doris adelaide, spec. nov. Formula,a% -0: CO. 

Dim.—Length 111, breadth 25, height 31 mm. 
Hab.—Dredged in 20 fathoms, Gulf of St. Vincent, an] 

off Antechamber Bay, Kangaroo Island, January, 1903 (Dr. 
Verco) ; taken at low water, Port Noarlunga (Dr. Torr and L. 
Ashby); and Salt Creek Bay, Yorke Peninsula (EK. H. Mat- 
thews). 

Obs.—This fine species appears to be fairly plentiful and 
well distributed within our gulf. Dr. Verco has dredged it on 
various occasions. Though specifically identical, the littoral 
specimens are nowhere nearly as large as the deep-water forms. 
The specimens from Antechamber Bay, in particular, deserve 
mention for their large size and fine colouration. 

Ceratosoma adelaidz, spec. nov. 

Plate x., fig. 3-4. 

Body small, flattened on top, elongate, a little wider at 
the head than further posteriorly, terminating in a small tail. 
Mantle sparingly developed. Foot rounded in front, attenu- 
ated behind, projecting to no considerable extent beyond tke 
mantle. Colour white underneath, scantily spotted with 
light lilac along the sides; the dorsal surface, for the most 
part of a pale buff colour, is bordered on either side by soime- 
what regularly spaced deep reddish-violet spots (about eight 
on either side), which are made the more pronounced by being 
surrounded each by a whitish space, the interspaces between 
these spots being of a somewhat deeper shade of brown than 
the rest; the central area is decorated with rows of light 
bluish spots. Dorsal tentacles club-shaped, obliquely 1tami- 
nated, orange-red in colour. Branchial plumes coherent at 
their base, apparently six, non-retractile, of the same tint as 
the rhinophores. 

Dim.—Uength 8, breadth 3 mm. 
Hab.—Taken at low water off Marino Rocks in Decem- 

ber, 1901 ; and also off Edithburg, Yorke Peninsula, in Janu- 
ary, 1903. 
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Obs.—The species appears to live on the under side of 
rocks covered with seaweed, and partially buried in soft mud. 

Doriopsis aurea, Quoy & Gaim. 

Plate vii., fig. 4. 

Doris aurea, Quoy & Gaim., Voy. de l’Astrolabe, Zool. 11., 
1832, p. 265, Pl. xix., figs. 4-7. Doriopsis aurea, Bergh, 
Reisen im Arch. der Phil. ii. (2), 1892, p. 1122 

The type of this species was dredged in deep water in 
Jervis Bay, New South Wales. Except that the French 
authors describe their species as over two inches in length 
(ours is only 15 mm. long and 6 mm. broad), the original ac- 
count harmonises well with that of South Australian ex- 
amples. The white dots on the back are more regularly. dis- 
posed in Quoy & Gaimard’s figure, and the foot in South Aus- 
tralian specimens is white; whereas, in the figure quoted, i 
is red. 

Examples from New South Wales are not accessible to us 
at present, but in view of the close correspondence between 

our material and Quoy & Gaimard’s description we are un- 
willing to differentiate our form. 

Hab. —Dredged in 53 fathoms, off @nanites Shoal, Yorke 
_ Peninsula; also in 9 fathoms on weed, opposite the Mrierican 
- River, Kangaroo Island, January, 1903 (Verco). 

Doriopsis carneola, Angas. 

Plate vi., figs. 1 and 2 

Doris carneola, Angas, Journ. de Conch. x1i., 1864, p. 48. 
_ Plate iv., fig. 7. Doriopsis carneola, Bergh, Reisen im Arch. 
@eader Phil. 11. (2), 1892, p. 1122. 

A species has been taken by one of us at Marino, South 
Australia, which, neglecting slight locality variations, must 
be regarded as Angas’s Doris carneola. It measures 29 mm. 
in length, 174 in breadth, as against Angas’s data of 28 and 
17 mm. respectively. The colouration of one South Austra- 
lian example was identical with that of the Port Jackson 
type, while another individual from Marino had quite a dif- 
ferent colour scheme. It was of a dirty greyish-white on the 
dorsal surface, speckled with silvery-white dots, which were 
connected by a faint network of white lines, the central space 

in the region of the liver appearing pinkish or brown: ven- 
tral surface white. The under side of the mantle of both in- 
dividuals is marked with delicate vein-like, multiple branch- 
ing lines. The mantle is ample, hard, thick, and fortified 
with numerous calc-spicules. The foot is large, and termi- 
nates bluntly. The rhinophores are clavate, with about 10 
lamine; situated rather far anteriorly; colour yellow or 
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white. We do not note the projecting sheaths of these ten- 
tacles, that are apparently represented in Angas’s sketch. 
Branchial plumes, four, tripinnate; colour, light orange or 
white. 

Hab.—Marino, taken from under the rocks, at low water, 
March, 1902 (Basedow). 

Nembrotha (?) verconis, spec. nov. 

Plate i1., figs. 1-3. 

Body large, linear, oblong, swollen in centre, and taper- 
ing behind. Colour, rich lemon-yellow, with large discon- 
nected blunt tubercles of deep prussian blue arranged very 
indistinctly parallel to the edge of the foot. The skin is very 
delicate, and peels off easily on abrasion; it is noticeably 
wrinkled, the pits of the folds thus produced appearing of a 
deeper shade than the rest. Cloak almost entirely wanting. 
Frontal margin (veil) small, of deep prussian blue colour, 
composed of three semi-circular dilations, the two lateral of 
which arch laterally around the dorsal tentacles on either 
side, then gradually fading to nil posterior to them. Foot 
square in front, dilated outwardly at the anterior end, sides 
shghtly frilled, approximately parallel, passing posteriorly to 
a bluntish point, colour light sea-blue, with a deep blue border ; 
liver visible as a faint brown patch in the centre. Dorsal 
tentacles sub-clavate, tapering, laminated; about 30 slightly 
oblique laminz, non-retractile; colour deep prussian blue, 
with a yellow stalk. Eyes not visible. Genital aperture pro- 
minent, situated one-fourth the whole length from the fron- 
tal margin; of a lighter (greenish) blue colour than the 
tubercles. Branchial plumes five, tripinnate, almost com- 
pletely surrounding the anus; colour dark yellow at the base, 
passing into a rich blue along the stems and delicately fringed 
with small purple tufts. 

Radula. Marginal plates four, subquadrate, curved over 
in front, the most remote very small or wanting ; lateral spines 
one, large, hooked, bifidated; possessing a peculiar spiral 
twist. Central plate subquadrate-ovate. Colour light straw 
to amber yellow. About 18 rows. Formula, 44+1°1:1+4. 

Dim.—Length 55, breadth 12 mm. 
Hab.—Dredged in 20 fathoms, off Newland Head, Back- 

stairs Passage, January, 1903 (Verco). 
Obs.—The indications of the existence of a cloak are al- 

most entirely wanting, beyond the sight continuation of the 
frontal margin past the dorsal tentacles and the somewhat 
linear arrangement of the tubercles. This species seems 
clearly separated from co-generic forms by its vivid prim- 
rose colour. A large specimen is in the Australian Museum 
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collection ; it measures 40 mm. in length, whereas the con- 
tracted body of our type barely reaches 30 mm. We have 
much pleasure in dedicating this beautiful species to Dr. J. C. 
Verco. 

EXPLANATION OF PLATES. 

Prate I. 

Fig. 1. Cerarosoma srevicAupATtuM, Abraham—Deep-water 
form. Dorsal view. Slightly enlarged. 

Fig. 2. CerarosoMA BREVICAUDATUM, Abraham—Deep-water 
form. Side view. Slightly enlarged. 

Fig. 3. CerarosoMa BREVICAUDATUM, Abraham—Shallow-water 
form. Natural size. : 

Fig. 4. An enlarged branchia of C. brevicaudatum, Abraham. 

Puate IT. 

Fig. 1. NEMBROTHA VERCONIS, spec. nov.—Side view. x2. 
Fig. 2. NEMBROTHA VERCONIS, spec. nov.—Ventral view. x 2. 
Fig. 3. A single row of teeth from the radula of N. verconis, 

spec. nov. 
Puate ITI. 

Fig. 1. HALGERDA GRAPHICA, spec. nov.—Dorsal view. x 1}. 
Fig. 2. HALGERDA GRAPHICA, spec. nov.—Ventral view x 14. 
Fig. 3. Teeth from the radula of H. graphica. 
Fig. 4. Enlarged teeth from the radula of H. graphica. 

PLATE. LV. 

Fig. 1. ALBANIA VERCONIS, spec. nov.—Dorsal view. x 3. 
Fig. 2. ALBANIA VERCONIS, spec. nov.—Ventral view. x3. 
Fig. 3. Teeth from the radula of A. verconis. 
Fig. 4. Radula of A. verconis, the cross lines representing 

transverse rows of teeth. 
Puate V. 

Fig. 1. Arcuiporis varia, Abraham—Dorsal view. ~ 13. 
Fig. 2. ARCHIDORIS VARIA, Abraham—Ventral view. x 13. 
Fig. 3. Teeth from the radula of A. varia. 
Fig. 4. An enlarged branchia of A. varia. 
Fig. 5. Radula of A. varia. 

Puate VI. 

Fig. 1. Doriopsis carnEoLta, Angas—Ventral view. x14. 
Fig. 2. Doriopsis carNnEoLA, Angas-—Dorsalview. x 14 
Fig. 3. ARCHIDORIS STAMINEA, spec. nov.—Ventral view. x 23. 
Fig. 4. ARCHIDORIS STAMINEA, spec. nov.—Dorsal view. x 2%. 

Puate VII. 

Fig. 1. HypsELoporis EPICURIA, spec. nov.—Dorsal view. x 3. 
Fig. 2. HypsELODORIS EPICURIA, spec. nov.—Ventral view. x 3. 
Fig. 3. An enlarged branchia ‘of H. epicuria. 
Fig. 4. Dortopsis aurEA, Quoy & Gaimard—Dorsal view. 

x 53-5 
Prater VIII. 

Fig. 1. ALLoropoRis MARMORATA, Bergh—Dorsal view. x 34. 
Fig. 2. ALLOIODORIS MARMORATA, Bergh—Ventral view. x 3. 
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Puate IX 

Fig. 1. Scytna#a prnacica, Linné—Side view. Tiabies con- 
tracte x 3h 

ig. 2. Syornma PELAGICA, Linné—-Side view. Lobes expand- 
ed. 22. 

Fig. 3. STaAURODORIS PUSTULATA, Abraham—Dorsal view. x 33. 

PLATE X. 

Fig. 1. PLEUROPHYLLIDIA CYy@NEA, Béergh—Dorsal view. Ani- 
mal falls extended. Slightly enlarged. 

Fig. 2. PLEUROPHYLLIDIA cy@NEA, Bergh—Ventral view. Ani- 
mal partially contracted. Slightly enlarged. 

Fig. 3. CERATOSOMA ADELAID®, spec. nov.—Dorsal view. x 103. 
Fiz. 4. CERATOSOMA ADELAID2, spec. nov.—Dorsal view. x 3}. 

Puate XI. 

Fig. 1. PLreEvROPHYLLIDIA CYG@NEA, Bergh—Side view. Ani- 
mal contracted. Natural size. 

Fig. 2. PLEUROPHYLLIDIA CYyGNEA, Bergh—Front view.  Ani- 
mal Sant gcter Natural size. . 

3. PLEUROPHYLLIDIA cyGNEA, Bergh—Ventral view Ani- 
mal Baa acted. Natural size. 

Puate XIT. 

Fig. 1. Radula of Pleuropnyllidia cygnea, Bergh, showing ar- 
rangement of transverse rows of teeth. 

Fig. 2. Rachidian cusp with its denticles, of the radula of 
P. cygnea bey 

Figs. 8 and 3a. Accessory nlates connecting the rachidian 
with the later als of the radula of P. cygnea. 

Fig 4. Lingual spines of P. cygnea—Exterior aspect. 
Fig. 5. Lingual spines of P. cygnea—Interior aspect. 
Fig. 6. Mandible of P. cyqnea. 
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H. Basedow del. et pinx. ad nat. 

CERATOSOMA BREVICAUDATUM, Abraham. 



aan rie 

= ia 
a 

a 

aed 
%. 

<a & «: 



Vol. XXIX. Pilate Ii. 

H. Basedow del. et pinx. ad nat. 

NEMBROTHA VERCONIS, Basedow & Hedley. 
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H. Basedow del. et pinx. ad nat. 

HALGERDA GRAPHICA, Basedow & Hedley. 
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H. Basedow del. et pinx. ad nat. 
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H. Basedow del. et pinx. ad nat. 

1&2. DORIOPSIS CARNEOLA, Angas. 

3&4. ARCHIDORIS STAMINEA, Basedow & Hedley. 
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H. Basedow del. et pinx. ad nat. 

ALLOIODORIS MARMORATA, Bergh. 
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PEeUROPHYLLIDIA CYGNEA, Bergh. 
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‘ REPORT ON THE MOLLUSCA COLLECTED BY MR. HERBERT 

BASEDOW ON THE SOUTH AUSTRALIAN GOVERNMENT 
NORTH-WEST EXPEDITION, 1903. 

By CuarLes HEDLEY. 

[Communicated by HERBERT BasEpow. | 

PLATE XXX. 

[Read April 4, 1905.] 

The Eremian Region has been shown by the investiga- 
tions of the Horn Expedition -to possess a considerable and 
varied snail population. Desert influence has left its stamp 
on the larger snail shells. Though quite unrelated to the 
forms that people the: arid regions of Asia, Africa, or 
America, these Australian shells repeat in their chalky tex- 
ture and rough sculpture the features of foreign species sub- 
jected to similar environment. 

.The collection which Mr. Basedow kindly invited me to 
examine has both added to the list of known forms and en- 
larged the range of those previously described. 

I am indebted to Dr. J. C. Verco for an opportunity of 
examining the types of several species described by the late 
Professor R. Tate. 

Mr. Basedow has generously deposited in the Australian 
Museum the collection here discussed. 

Diplodon wilsonii, Lea. 

For bibhography see Simpson, Proc. U.S. Nat. Museum 
mxit.,\1900;-p. 893. 

Hab.—Algebuckinna Waterhole and Warrungudinna 
Waterhole, in the bed of the Alberga River. 

Isidora newcombi, Adams & Angas. 

For a discussion of this Eremian species, see Tate, Rep. 
Horn. Exped. 11.. Zool., 1896, p. 213. 

- Hab—Day’s Gully and Hector Pass, Mann Ranges: In- 
dulkanna Creek, Warrungudinna Waterhole, on the Alberga. 

Thersites basedowi, n. sp. 
Plate xxx., figs. 1, 2, 3. 

Shell discoidal, of thin and light substance, spire almost 
flat, umbilicus broad and shallow. Colour buff. Whorls 
four, parted by sharply impressed sutures. Last whorl 
acutely keeled at the periphery, rising at the last half-turn 
above the level of the coil, previous to plunging deeply below 
it, freed at the aperture from the adjoining whorl. Sculp- 

I 
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ture: irregular, distant growth lines, and close-set microsco- 
pic grains (fig. 2). Aperture very oblique, nearly horizontal ; 
lip entire, a little curled back, broadly expanded. Maj. 
diam., 19 mm.; min. diam., 15 mm.; height, 6 mm. 

A smaller, less sharply keeled specimen from the Mann 
Range is regarded for the present as a variety. 

Compared with its nearest ally, T. howardi, Angas, the 
novelty is smaller, flatter, without colour bands, but with 
more decided granular sculpture. A specimen which I dis- 
sected containing a generative system characteristic of Ther- 
sites, and comparable to that of 7. setigera, Tate, Horn Ex- 
ped., Zool., p. 222, fig. F. 

Hab.—Musgrave Ranges. 

Xanthomelon sublevatum, Tate. 

Plate xxx., figs. 7, 8, 9. 

Thersites sublevata, Tate, Rep. Horn Exped., Zool. ii., 
1896S spreliSO Pl xvii, Miers: 

A specimen from the Musgrave Ranges extends the 
known distribution of this species. It was identified by com- 
parison with examples named by its author. As the figure 
quoted is unsatisfactory, others are now presented. 

Xanthomelon perinflatum, Pfeiffer. 

Apparently this snail is both most numerous individually 
and widest spread in this region. Its range is discussed by 
Professor Tate (op. cit., p. 198). 

Hab.—Musgrave Ranges. 

Xanthomelon flindersi, Ad. & Angas. 
flab.—Musgrave Ranges. 

Xanthomelon angasianum, Pfeiffer. 

Hab.—Musgrave Ranges. 

Xanthomelon clydonigerum, Tate, var. 

Plate xxx.; figs.,10; 11, 12. 

Thersites (Glyptorhagada) clydonmgera, Tate, Rep. Horn 
Exped., Zool. 11., 1896, p. 195, Pl. xix., fig. 24. 

The type of this species, now in the possession of Dr. J. 
C: Verco, is bleached, and, through a malformation of the 
later whorls, is subscalar. Compared with Mr. Basedow’s 
examples the unique type is, therefore, more elevated ; it is 
also smaller and rather more coarsely ‘sculptured. As the 
type is not only in poor condition, but distorted, I have hesi- 
tated in regarding the apparent difference as of specific value, 
and have compromised by offering a description and figures 
of the shell obtained by Mr. Basedow under this title. 
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The reproductive system, a partial dissection of which is 
here shown, demonstrates that the species is included in 
Xanthomelon, as opposed to Thersites. 

Shell depressedly globose, narrowly perforate, substance 
rather light and thin. Colour cinnamon-brown, paler on the 
base. Whorls five, parted by sharply impressed sutures. 
Periphery rounded, but the flattening of the whorl above 
suggests an incipient keel. The last whorl descends at the 
aperture deeply and abruptly with a wavering suture. Sculp- 
ture: the first two whorls are smooth to the eye, but under 
the lens fine vermiculate etzhings appear. The adult sculp- 
ture commences suddenly, and consists of close, fine, irregu- 
lar, backwardly curved riblets, which grow lamellate near the 
aperture. During their traverse of the whorls the riblets 
sometimes unite, divide or end untimely, while fresh threads 
may be intercalated. At the periphery the riblets are especi- 
ally prone to anastomose, on crossing the base they become 
finer and more regular. Umbilicus very narrow, deep, with 
a furrow entering spirally from under the columellar expan- 
sion. Aperture oblique ovate, outer lip broadly expanded, 
margins united by a callous ridge, columella partly arching 
over the umbilicus. 

Maj. diam., 22 mm.; minor diam., 18 mm.; height, 
15 mm. 

Habh.—Musgrave Ranges. 

Xanthomelon wilpenense, Tate. 

Hadra wilpenensis, Tate, Trans. Roy. Soc., 8.A., 1894, 
p93: 

Hab.—-Wiusgrave Ranges. 

Xanthomelon radiatum, n. sp. 

Plate xxx., figs. 4, 5, 6. 

Shell lenticular, solid, narrowly perforate, spire slightly 
elevated. Last whorl biuntly angled at the periphery, rather 
swollen, and then much contracted behind the aperture. 
Colour uniform isabelline. Whorls four, parted by an im- 
pressed suture. Sculpture: First two whorls microscopi- 

12 
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cally granose-vermiculate, remainder radiately ribbed. Ribs 
regular, prominent, increasing in strength with the growth 
of the shell, interstices deeply gouged, in breadth equalling 
the ribs, on the last whorl numbering about 45. Umbilicus 
oblong, narrow, and deep. Aperture oblique, lunate-ovate, 
lip expanded and reflected, margins united by a notched, cal- 
lous film. 1 

Maj. diam., 12 mm.; min. diam., 10 mm.; height, 6 mm. 
The nearest relation to this seems to be Angasella papil- 

fosa, Tate, which is larger, with fainter radial sculpture. 
Hab.—Mount Davies, Tomkinson Ranges, and Mus- 

grave Ranges. 

Xanthomelon asperrimum, n. sp. 

Shell depressed, acutely carinated, narrowly perforated, 
thin, dull. .Colour, uniform chalk white. Whorls four, 
flattened above, spire plane or elevated. Suture wound under 
the peripheral shelf of earlier whorls. Last whorl descend- 
ing in front. Sculpture: The first whorl and a half finely sha- 
greened, on the rest of the shell large and prominent grains 
are thickly set in anterior and posterior curves, which inter- 
sect each other at right angles. At the periphery the shell is 
pinched into a broad projecting keel. Base inflated. Um- 
bilicus deep and narrow. Aperture oblique, lp sharp and 
thin, a httle expanded, columella arching over part of the 
umbilicus. Margins united by a callus band. 

Maj. diam., 20 mm.: min. diam., 16 mm; height, 9 mm. 
The peculiar form of this species amply distinguishes it 

from its congeners. The influence of desert conditions on the 
sculpture of the shell, such as are shown by this species, has 
been lucidly discussed by Dr. Dall (Proc. Acad. Philad., 
1896, p. 411). : 

Hab.—Mann Ranges. 
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NOTES ON SOUTH AUSTRALIAN MARINE MOLLUSCA, WITH 

DESCRIPTIONS OF NEW SPECIES.- PART Il. 

By Jos. C. Vrerco, M.D. (Lond.), F.R.C.S. (Eng-), etc. 

[Read April 4, 1905.) 

PATE XO 

Calliostoma zietzi, spec. nov. Pl. xxxi., figs. 1, 2, 3. 

Shell small, conic, imperforate, moderately — solid. 
Whorls 8, including protoconch of one smooth turn. First two 
spire whorls rounded and slightly mammillate, next three 
straight-sloping, last two rather convex. Suture moderately 
deep, shghtly overhung by peripheral hra. Penultimate 
whorl with 6 spiral cinguli and 2 inter-liral threadlets. Body 
whorl with 6 cinguli, rather narrower than the interspaces, 
and 5 threadlets; barely angulated below its centre by a 
somewhat stouter cord; base rounded, with 8 concentric lire, 
flat, and much wider than the interspaces. Spire and base 
finely obliquely incised with growth lines, which cut the lire 
less than the interspaces. Aperture roundly quadrate. 
Columella nearly straight, slightly oblique and excavated, sub- 
truncate below; outer hp simple crenulated by cinguli. 
Height, 8 mm.; diameter of base, 5; aperture, 2°5. 

Ornament.—Horn-coloured, peripheral band white. Main 
cinguli on the spire and those on the base obscurely dotted 
with light chestnut ; peripheral band with larger and plainer 
spots. 
: Hab.—Backstairs Passage, St. Vincent Gulf, at 12, 17, 
and 20 fathoms; 9 dead. 

It is named after Mr. A. Zietz, F.L.S., of the Adelaide 
Museum. 

Gena terminalis, spec. nov. Pl. xxxi., figs. 4, 5. 

Shell minute thin oblong-oval, sides parallel. Whorls 4, 
spire terminal inconspicuous. Surface smooth and _ polished 
but for-miscroscopic accremental lines; no spiral striz or in- 
cisions, except microscopic, on the base of the body-whorl. 
Colour white, with crowded spiral bands of crescentic white 
and dark and reddish-brown spots and blotches. Length, 
5°75 mm.; width,3 mm. Radula, @#.1.(5.1.5.).1.4., 36 rows. 

Hab.—Dredged alive, Wallaroo Bay, Spencer Gulf 15 
fathoms; also alive and dead in deep water, St. Vincent Gulf. 

Obs.—The ornament varies greatly. The shell may be 
blotched pink and white, and there may be numerous fine 
spiral, hair-like, dark lines. 
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Diagnosis.—From G. strigosa, A. Adams. lc is smaller, 
comparatively narrower, the spire is terminal, the aperture is 
more oblong, the columella is straighter, the outer lip joins 
the columella almost at a right angle. <A juvenile G. strigosa, 
equal in size to an adult G@. terminalis, has been drawn in 
Plate xxxi., fig. 6, for comparison. 

It very closely resembles Gena nigra, Quoy & Gaimard, 
Voy. de l’Astrolabe, Zool., Vol. ui., p. 307, Plate Ixvi. (bis), 
figs. 10, 11, 12: but their species, as figured, has its spire less 
terminal, and rests more upon its two ends, and, according to 
the dimensions given, is three times as large. 

Astele calliston, spec. nov. Pl. xxxi., figs. 7, 8. 

Shell conical, thin. Spire of nine whorls, including two 
smooth apical turns; gradated. Whorls straight-sloping, 
with crowded spiral lire, about 24 on the penultimate ; cross- 
ed by oblique crowded accremental strie, producing sub- 
lenticular pitting. Suture linear, immediately beneath the 
prominent peripheral cord which gradates the spire. Body 
whorl with suture slightly descending at the aperture; spiral 
threadlets about 24 ; crowded fine sinuous oblique accremental 
strie: periphery acutely angular, with a projecting round- 
ed carina, spirally closely engraved on its upper surface, ax1- 
ally crossed by rounded striz, much more distant than the 
accremental striz, provided at somewhat irregular intervals 
with 16 rounded invalid tubercles. Base very flatly rounded 
with 7 concentric narrow lire, the inner 4 closer than the 
rest, which are separated by 4 to 6 inter-lirate strie. Umbili- 
cus narrow, minutely axially incised. Aperture oblique, 
roundly quadrate: outer lip slightly convex, thin, smooth 
within, margin sinuously convex below the suture, concave 
towards the periphery: basal lp convex, slightly effuse, 
smooth within. Columella, upper third concave, the rest 
straight, obliquely truncate below; callus at the base partly 
bordering the umbilicus and attached to the columella along 
a vertical groove. 

Ornament.—Shell purple-brown, with somewhat oblique, 
axial, creamy, rhomboidal flames, extending from suture to 
suture, and nearly equalling the foundation colour in area. 
On the peripheral carina, and hence above the sutures, they 
are replaced by two or three creamy spots, while two or three 
less marked white spots occupy the intervals, and thus pick 
out the tubercles of the carina. Every whorl is encircled by 
four articulated colour bands, which in the white areas are 
of a more opaque white than the rest of these areas, and ex- 
tend slightly beyond them, and are crossed by narrow verti- 
cal or oblique red lines, while in the purple areas they are of 
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a deeper purple tint, and are crossed by narrow axial white 
lines. The base is of a lighter tint, the outer 6 cinguli of a 
rose pink, minutely dotted with creamy white. The columella 
and umbilicus are white, bordered outside with green, which 
tints the inner two basal cingul, and curls around the colu- 
mella into the throat. The inner edge of the outer lip is 
golden-brown and white, interior shining and _ nacreous. 
Operculum horny multispiral, nucleus central, a radial cellu- 
lar fringe-like film over the inner three-fourths of each spiral. 
Height, 11°75 mm.; diameter, 9°75; aperture, 4. 

Radula, @.1.5.1.5.1.~). Central rachidian heart-shap- 
ed, narrow free end surmounted by small, slightly serrated 
denticle; the other rachidians with trilobed cusps, which 
gradually enlarge outwards; a single lateral with one cusp 
trilobed at its base; marginals many unicuspidate, not ser- 
rated. 

/Tab.—Spencer Gulf, 20 fathoms: 32 alive and dead. 
Variations.—Some individuals are uniformly pinkish- 

brown, with white peripheral tubercles, and four pink cin- 
guli on each whorl articulated with white, the larger white 
spots lying vertically between the supra-sutural tubercles, 
while narrower, oblique white spots alternate in groups with 
them. 

Clanculus leucomphalus, spec. nov. Pi. xxxi, figs. 9, 10, 11. 

Shell depressed conic, rather thin. Protoconch one turn 
and a half smooth. Whorls 6, rapidly increasing, sloping 
convex. Penultimate with 8 close-set spiral rows of 
smooth ovate granules. Body-whorls with ten _ spiral 
rows of granules above the acutely angled peri- 
phery, the granules of the infra - sutural row 
are much larger and placed axially, the rest  spi- 
rally ovate; and ten rows on the base of flatter, more quad- 
rate, and more close-set granules. Oblique axial strie crowd 
between the granules on the spire, but are obsolete on the 
base. 

Aperture quadrate oblique: outer lip crenulate, toothed 
just within the margin opposite each spiral lira, within this 
thickened and wrinkled, and in the throat hrate and na- 
creous; basal lip crenulate, thickened within with 5 teeth 
gradually enlarging towards the columella; columella oblique, 

nearly straight, ending below in a prominent, obliquely fur- 

rowed. but not bifid tooth, with a large tubercle at the junc- 

tion of its upper and middle third, and with a flange through- 

out its whole length bent towards the umbilicus. The umbil1- 
cus is wide and deep, with a funicle winding up its outer side 
to the tubercle on the columella. The umbilical border over- 
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hangs, and has 6 medium-sized tubercles, and is margined by 
a flat, axially incised, spiral lira, with a threadlet on either 
side. 

Colour light ashen-grey, with obscure flames of deeper grey 
or buff, and with numerous small pink dots on the second and 
third whorls. The umbilicus and its margin are pure white, 
the throat nacreous preen. 

Height, 8 mm. ; diameter of base, 9°75 mm. 
//ab.—Backstairs Passage, St. Vincent Gulf; dredged 

alive in 20, 22, 23 fathoms, dead in 6 to 23 fathoms. 
Diagnosis.—The type from Gray’s collection of 7'rochus 

clangulus, Wood, in the Natural History Museum, London, 
differs from our species in having a more sinuous columella, 
due to a large tubercle at each end, and a median bulge, only 
6 lire on the penultimate whorl, stouter and fewer lire in the 
throat, a less rounded periphery, its colour light pink, with 
pink spots on the base, and articulated deep pink just above 
and below the suture, and green and red tints instead of light 
ashen-grey with darker buff flammules. 

Crassatellites ponderosus, Gmelin. 

This is the name suggested by Mr. Hedley, in P.R.S. of 
N.S.W., 1904, Part 1, page 198, for C. castanea, Reeve, as 
also for CU’. kingicola, Lamk.; CU. donacina, Lamk.; ( decipiens, 
Reeve ; U’. errones, Reeve; U. pulchra, Reeve; and CU’. cumingt, 
A. Adams, which E. A. Smith and Brazier had _ previously 
united under the name of CU. kingicola, Lamk. Gmelin’s 
shell, which was first defined in pre-Linnean times by Chem- 
nitz, is cited by von Martens in Malak. Blat. xix., 1872, page 
30, as from New Guinea. In Syst. Nature, C. Linné, vi. 
Vermes, page 3280, it is given as Venus ponderosa, No. 54, as 
inhabiting the Southern Ocean. 

Some 40 specimens have heen dredged by me in South 
Australian waters, of which 26 are single values. Living 
individuals were found at 20 fathoms, off Normanville, at 19 
fathoms off Eastern Cove, Kangaroo Island, and at 15 fa- 
thoms off Wallaroo. These form the material on which the 
following observations were based. 

All the species above-named, except C. castanea, are 
validly corrugated by sub-distant concentric ribs. Not one of 
my forty examples is so corrugated. It is, therefore, least like 
C. kingicola, Lamk. But I only possess one cabinet specimen 
of each of them. Perhaps a large series would show examples 
with smooth surfaces near the umbos. 

Size.—The largest measures 115 mm. antero-posteriorly, 
90 mm. umbo-ventrally, and 49 mm. in section, and weighs 
ten ounces. 
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Shape.—This varies a good deal, as is noted in Conch. 
Cab., Band x., Abtheil i., page 2; Taf. 1., fig. 1; Taf. vi., 
fig. 1, 1886, where two figures are given, one of a shell 88 mm. 
by 75 by 42, and another much produced posteriorly, 98 by 
73 by 50. One from Port Lincoln, a rounded form, is 112 mm. 
by 93, while another very produced behind is 115 mm. by 90. 
This is not merely a senile tendency, for the difference in con- 
tour is found in young shells, and also in those of equal size 
and apparently of similar age. In the produced individuals 
the ventral outline, instead of being uniformly convex as far 
as the postero-inferior angle, may be somewhat concave in 
front of this. 

Thickness.- It is very solid; the heaviest shell we have 
on our coast; it may weigh 10°75 ounces. Often growth in 
superficial area ceases after a time, and then the thickness 
greatly increases. Thus a shell only 3°7 inches long and 3°1 
deep is 2°05 in section, and weighs 10°75 ounces, whereas 
another 4°25 inches long and 3°5 deep is only 1°9 inches in see- 
tion, and weighs but 8 ounces. The volume of the contained 
mollusc actually diminishes, the thickening taking place at 
its expense. The muscular impressions appear deeply exca- 
vated then, owing to the heaping up of shelly material around 
the adductor muscles beneath the mantle. The ventral mar- 
gin, instead of being sharp, is flattened for as much as an 
inch, nearly at right angles to the external surface, and is in 
some cases even incurved. 

Pervostracum.—This is very durable, and even in dead 
and decaying valves is frequently present, and allows very 
fair cabinet specimens to be prepared from very unpromising 
material by a little careful scraping. It disappears sometimes 
first at the umbos and the subjacent surface, then erodes 
deeply. My largest individual, taken alive, has only a little 
of its epidermis remaining along the ventral and posterior 
borders, and its face value has been thus greatly depreciated. 

Interior.—This is smooth down to the pallial line, which 
is slightly crinkled, and thence on there are radial striz 
which fade out towards the ventral margin. The older the 
shell the deeper is the pallial line, and wider posteriorly, and 
more markedly crinkled, and the more rugose become the 
radial striz beyond. 

Colour.—The interior is white, with a beautiful glisten- 
ing chestnut or burnt-umber colouring of certain parts. The 
frequency and depth of tinting of these parts is in the fol- 
lowing order : —The posterior adductor scar, the posterior part 
of the pallial line, the anterior purtion of the anterior adduc- 
tor scar, the posterior margin, the ventral margin, and the 
posterior part of the cartilage pit and hinge plate. Some- 
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times the colour is a very deep, almost blackish-brown, with a 
delicate flesh tint, and one is tinted a pretty purplish-pink. 

Carinaria australis, (Juoy & Gainard. 

Quoy & Gaimard, Voy. de |’Astrolabe, Zool., vol. 11, 
page 394, Pl. xxix., figs. 9, 13, 1833. The type specimen was 
dredged between New Holland and New Zealand in January, 
1827. Mr. Hedley supphed me with the following quota- 
tion from Voy. de |’Astrolabe, Histoire du Voyage 11., 1830, 
page 27:—*January 2, 1827, the zoologists collected some 
living carinarias, the shells of which attained a length of eight 
to ten lines.” The next day the vessel was 130 leagues from 
Port Jackson, on the way to Cook’s Straits, New Zealand. 
Allowing about a hundred to a hundred and fifty miles for the 
day’s run, we can fix the locality of the haul of Cariarias at 
about 158° E. longitude and 40° S. latitude. My single 
specimen was taken in January, 1905, in 104 fathoms, in 
sandy ooze, 35 miles south-west of the Neptune Islands, be- 
low the entrance to Spencer Gulf, in E. longitude 135°40°, and 
S. latitude 35°25°. So its habitat is extended some 22 or 23 
degrees to the west. It measures 10 mm. in length and 3°75 
in width. Several characters can be added to those given by 
the authors. The transverse ridges spreading fan-lke from 
the posterior part to the carina increase in number by inter- 
calation of secondary and tertiary ridges. The carina is un- 
dulated in its proximal part, where it springs from the shell, 
but its distal edge is straight, not corrugated, and only at the 
back part, where the distal border has been worn or broken 
away, is it actually undulated at the margin. The aperture 
is oval, and is about twice as wide towards the posterior part 
as at the anterior. From within a portion of the protoconch 
can be seen projecting through the posterior wall of the shell 
somewhat obliquely and slightly to the right of the middle 
line. The record of this shell adds not only a new species and 
a new genus to the South Australian list of marine molluscs, 
but a new order of Gasteropods; the Nucleobranchiata. At- 
lanta, another genus of this order, is also represented by an 
undetermined species taken in the same haul. | 

Gibbula lehmanni, Menke. 

Turbo lehmanni, Menke, Moll. Nov. Holl., page 18; 7'ro- 
chus lehmanni, Philippi, Conchyl. Cab. Band u., Abth. lll., 
page 185, t. 28, fig. 15 ; Fischer, Coq. Viv., page 362, t. 111., fig. 
8; Gibbula pulchra, A. Ads. P.Z.S., 1851, page 187; Gibbula 
lehmanmi, Menke, Tryon, Man. of Conch. xi., page 233, 
Plate xl., figs. 12, 13. 

This is a fairly common species. It has been dredged 
alive at 14 and 25 fathoms in Spencer Gulf, and dead at 15 
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fathoms in Wallaroo Bay. It has hitherto been confused ‘n 
South Australia with G. Cori, Angas, so I give the following 
diagnostic characters: —G. Cozi 1s more solid, slightly less 
depressed, rather more concave between the carine, with 
sharper spiral lire, and a much smaller umbilicus. This last 
character is the easiest diagnostic. The radial flames are 
much fewer, the colour elsewhere is irregularly stippled in- 
stead of spirally articulated, and there are fewer colours in 
the same shell. Mr. J. H. Gatliff has sent me this shell as 
G. sulcosa, A. Adams, P.Z.S8., 1851, page 186, recorded in his 
Catalogue of the Marine Shells of Victoria, P.R. Soc. of Vict. 
xiv. (N.S.), Part u., 1902, page 132. Adams’s name is given 
in Tryon’s Man. ox Conch. xi., page 243, “unfigured and un- 
determined species,” with the habitat, Sir C. Hardy’s Island, 
North Australia. 

Astele subcarinatum, Swainson. 

Astele subcarinatum, Swns., 1854, P.R.S., Van Daie- 
men’s Land, vol. ili., page 36, Plate vi., figs. 1, 2; Hwtro- 
chus perspectivus, A. Adams, P.Z.8., Lond., 1863, page 506 ; 
Calliostoma (Eutrochus) Adamsi, Pilsbry., Man. Conch. xi., 
page 402. 

It has been dredged ative at 16, 19, 20, 22, 23 fathoms, 
in Backstairs Passage, and off Newland Head. 

Lizyphinus subgranularis, Dunker, Malak. Blatt, 1871, 
page 170, No. 56, unfigured, from Bass Straits ; C. subgranu- 
latum, Dunker, Man. Conch. x1., page 403, is a half- -grown 
individual of the same species. This identification was re- 
ferred to Mr. Hedley, who says he had arrived at the same 
conclusion. 

EXPLANATION OF PLATE. 

Puatte XXX. 

Figs. 1, 2, and 3. Calliostoma zietzi, Verco—Basal and pro- 
file views, ee magnified sculpture. 

Figs 4 and 5. Gena terminalis, Verco. 
Fig. 6. Gena nigra, Quoy & Gaimard. 
Figs. 7 and 8. Astele calliston, Verco. 
Figs. 9, 10, and 11. Clanculus leucomphalus, Verco. 
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DESCRIPTIONS OF NEW AUSTRALIAN LEPIDOPTERA 

WITH SYNONYMIC NOTES.-—No. XXIII. 

By Oswatp B. Lower, F.E.S. (Lond.), ete. 

{Read August 1, 1905.] 

SYNEMONID. 

Synemon monodesma, n. sp. 

Male, 38 mm. Head, antenne, and legs dark fuscous ; 
face and palpi white. Thorax and abdomen whitish 
beneath. Legs white, mixed with fuscous. Forewings 
elongate - triangular, costa gently arched,  termen 
obliquely rounded; deep _ fuscous - ochreous, faintly 
iridescent ; a moderate, very oblique white fascia from below 
costa in middle, extending towards anal angle, but only 
reaching two-thirds across wing, almost separated by ground 
colour in middle; a suffused, whitish, short, oblique fascia 
below costa at about four-fifths, about half the length of 
previous fascia ; some whitish scales on upper half of termen ; 
cilia fuscous-whitish. Hindwings with termen rounded ; 
blackish-fuscous, with bright orange markings; a broad cres- 
centic fascia at end of cell; a similar fascia, from below costa 
at three-fourths, running towards anal angle, but not reach- 
ing it, deeply excised on upper edge above middle; an irregu- 
lar row of more or less obscure orange spots along termen ; 
cilia whitish. 

Differs from the other described species by the single 
fascia of forewings. | 

Mount Darling Range, Western Australia. In Novem- 
ber ; two specimens. 

CARADRININA. 

CARADRINID. 

Ectopatria virginea, 0. sp. 

Male, 36 mm. Head, palpi, thorax, and abdomen snow- 
white, legs snow-white. Antenne ochreous. Forewings 
elongate, moderate, costa nearly straight, termen oblique, 
hardly rounded; snow-white, without markings; cilia snow- 
white. Hindwings snow-white, slightly iridescent; cilia 
snow-white. A distinct species, weil characterised by the 
wholly white colour ; at first sight 1t is not unlike Caradrina 
gypsina, Low., but is without markings of any kind. 

Adelaide, South Australia. One spec’‘men; in October. 

Euplexia signata, n. sp. 

Male, 48 mm. Head, thorax, and abdomen fuscous, 
thorax with ochreous fuscous posterior crest, palpi ochreous. 
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Antenne and legs fuscous. Forewings elongate-triangular, 
costa hardly arched, termen waved, oblique; light fuscous, 
markings dark fuscous; posterior two-thirds of cell filled in 
with dark fuscous; a moderately large sub-triangular blotch 
below posterior edge, extending beyond end of cell, only 
separated from cell by intersecting vein; an elongate patch 
above dorsum, trom base to just beyond one-third; a some- 
what quadrate spot beyond posterior extremity of cell, in- 
dented on posterior edge; an irregular, triangular blotch on 
costa at five-sixths; orbicular indistinct; reniform in middle 
of dark fuscous patch in cell, light fuscous, well defined; a 
row of small lunate marks along termen, hairs of dorsum 
reddish-fuscous throughout; cilia fuscous, with an ochreous 
line at base. Hindwings with the termen waved; dark fus- 
cous; cilia as in forewings. 

Hobart, Tasmania. One specimen ; in October. 

CATOCALIN 2. 

Niguza anisogramma, 2. sp. 

Male, 30 mm. Head, palpi, and a»tenne ochreous. 
Thorax fuscous. Legs ochreous. Abdomen greyish, segmen- 
tal margins ochreous. Forewings elongate; triangular, costa 
faintly sinuate, termen rather strongly and obliquely round- 
ed; fuscous; a broad, nearly straight, white fascia from one- 
fourth costa to one-fourth dorsum; a similar fascia, gently 
curved inwards, from costa at four-fifths to dorsum at three- 
fourths, edged posteriorly by a line of darker ground colour ; 
a large black ring at two-thirds of wing, edged externally by 
a line of yellow, and containing two blue metallic spots, one 
above the other, and externally by an incomplete ring of 
white: a somewhat elongate oviform ring, below and con- 
siderably before the ring, filled in with yellow, and edged 
above with yellow; a transverse row of somewhat triangular 
yellow spots, parallel to limiting line of second white fascia, 
and again followed by a small and more indistinct parallel 
row of similar spots; a dentate black line along termen, an- 
teriorly edged by a whitish line of similar shape; cilia fus. 
cous, imperfect. Hindwings with termen slightly waved; 
whitish ; a suffused fuscous ante-median band, containing a 
darker fuscous whitish centred ring below costa ; a moderately 
broad fuscous band along termen, containing the yellow spots, 
etc., as in forewings; (cilia imperfect). 

A pretty insect, not like any other Australian species 
known to me. 

Alice Springs, South (Central) Australia. One speci- 
men, received from Mr. 8. Angel. 
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ACRONYCTIN&. 

Sesamia albicostata, n. sp. 

Male, 28 mm. Head, palpi, thorax, and legs light 
ochreous-grey, antenne whitish, pectinations ochreous. Ab- 
domen shining grey Forewings elongate, moderate, costa 
shghtly arched towards base, apex somewhat rounded, termen 
obliquely rounded; pale ochreous; veins somewhat outlined 
with white; a rather suffused broad white costal streak 
throughout, edged below by darker ground colour; cilia 
greyish-ochreous. Hindwings and cilia white. 

Ocean Grange, near Sale, Victoria. One specimen, taken 
in January. 

LYMANTRIAD. 

Anthela niphomacula, n. sp. 

Male, 46 mm. Head, palpi, thorax, abdomen, and legs 
dull reddish-carmine. Antenne carmine-whitish, pectina- 
tions 10, dark fuscous. Forewings elongate-triangular, ter- 
men nearly straight; dull carmine-pink; a moderate white 
spot in cell at one-third from base of wing; a similar spot at 
end of cell, both faintly edged with fuscous; cilia reddish- 
ochreous. Hindwings with colour as in forewings, basal two- 
thirds lighter and somewhat ochreous-tinged ; cilia as in fore- 
wings. Underside of hindwings with a single white fuscous- 
edged spot at end of cell. 

Allied to Rubescens, Walk., but distinguished at once by 
the white spots. 

Duaringa, Queensland. One specimen ; in November. 

Anthela callispila, n. sp. 

Male, 46 mm. Head and thorax ochreous-fuscous, face 
ochreous, palpi ochreous beneath, fuscous above. Antenne 
whitish, pectinations 10, dark fuscous. Abdomen ochreous- 
fuscous, anal tuft ochreous. Legs ochreous-fuscous. Fore- 
wings elongate-triangular, termen rounded; dark ochreous- 
fuscous, irrorated with fine ochreous hair scales along costa ; 
markings snow-white, very distinct ; a moderately large ellip- 
tic spot at anterior end of cell; a large one, rounded, at pos- 
terior end of cell; cilia ochreous-yellow. Hindwings with 
termen moderately straight ; colour as in forewings; a mode- 
rately defined whitish spot at posterior end of cell; cilia as 
in forewings. Forewings beneath more ochreous, especially 
in cell; spots as above reproduced. Hindwings similar in 
colour, but an additional round white spot in cell at one- 
sixth from base. 

A very distinct species, easily recognised by the white 
spots on the ochreous ground colour. 
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Broken Hull, New South Wales. One specimen; in 
April. 

Anthela pyromacula, n. sp. 

Male, 48 mm. Head, thorax, abdomen, and antennze 
dark fuscous, antennal pectinations, 10; dark fuscous. Fore- 
wings shaped as in Cal/ispila; dark fuscous, very minutely 
irrorated with obscure whitish scales, and more or less ap- 
pearing to be streaked with dark fuscous along veins towards 
termen; a moderate black line along vein 2; a somewhat 
cuneiform orange-red, black-edged spot at anterior end of 
cell; a rather large, round, similar coloured spot in cell, at 
posterior extremity; ciha dark fuscous, faintly barred with 
darker. Hindwings with termen moderately straight ; colour 
and cilia as in forewings; basal half of wing clothed with 
long fuscous hairs. Forewings beneath with spot at posterior 
end of cell reproduced in dull white. Hindwings with a dull 
whitish spot at posterior end of cell. 

Not very near any other, probably allied to Clementi, 
Swin., but widely distinct. 

Broken Hill, New South Wales. One specimen; in Sep- 
tember. 

Orgyia hemicalla, n. sp. 

Male, 20 mm. Head, thorax, and antennze blackish, 
antennal pectinations, 8. Face, palpi, and legs orange. Ab- 
domen blackish, anal tuft orange. Forewings elongate-mode- 
rate, costa nearly straight, termen strongly rounded, oblique ; 
dark fuscous; costal edge from two-thirds to apex narrowly 
orange; cilia orange. Hindwings bright orange; basal half 
dark fuscous, suffused and irregular; cilia orange. 

Melbourne, Victoria. One specimen; in November. 

Orgyia retinopepla, n. sp. 

Male, 24 mm. Head, antenne, and legs dull white, face 
and legs mixed with ochreous-fuscous ; antennal pectinations, 
fuscous, 8. Thorax and abdomen ochreous-fuscous, beneath 
grey-whitish. Forewings elongate-triangular, costa slightly 
arched, termen gently rounded; lght ochreous-fuscous ; 
markings somewhat darker fuscous; two suffused fascia ; first 
from one-third costa to one-third dorsum, curved outwards, 
anterior edge moderately defined ; second from costa at three- 
fourths to dorsum at three-fourths, becoming triangular on 
costa, curved inwards below middle, and edged throughout by 
a narrow dull whitish line; a moderate discal spot above 
middle, midway between the two fascia; cilia light ochreous- 
fuscous, with a darker basal line. Hindwings light ochreous- 
fuscous, paler towards base, dorsal hairs whitish-ochreous ; 
cilia as in forewings. _ 

Seteoe 2 erertix a. eat le a S ee eee 
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Broken Hill, New South Wales. One specimen; in 

October. 

SPHINGID At. 

Hopliocnena brachycera, Low. 

Coemotriche brachycera, Low., T.R.S.8.A., page 50, 1897. 
Hoplioenena melanoleuca, Roths. (1902). 

I have taken this species at Broken Hill, New South 
Wales, and have seen specimens from Roeburne, Western 

Australia, and Alice Springs, (Central) South Australia. 

NOTODONTID A‘. 

Cerura (?) melanoglypta, n. sp. 

Female, 40 mm. Head, palpi, and thorax cinerous-grey. 
Antenne fuscous. Abdomen silver-grey-whitish. Forewings 
elongate, moderate, termen slightly waved, rounded, oblique ; 
cinerous-grey, minutely irrorated with black scales; a well- 
marked, narrow, waved, black line starting on costa at one- 
sixth, thence becoming sub-costal for a short distance, thence 
curved and becoming thrice sinuate, and terminating on dor- 
sum at about one-third; a second, nearly straight waved 
black lhne from costa at three-fourths to dorsum about anal 
angle, gently curved inwards below, and with a short outward 
angulation immediately above dorsum; a moderate, well- 
defined, somewhat reniform discal spot above middle ; midway 
between the two lines; cilia cinerous-grey, faintly barred with 
fuscous at extremities of veins. Hindwings with termen gently 
waved ; white; a broad black band along termen, mixed with 
chscure whitish spots along edge of termen, better defined 
beneath ; cilia whitish. 

Mount Pleasant, South Australia. One specimen; in 
October. 

GEOMETRID. 

BOARMIAN A. 

Amelora anthracica, n. sp. 

Male, 30 mm. Head, palpi, and thorax black, face 
rounded, prominent. Antennz ochreous, pectinations 5. 
Abdomen grey-whitish. Legs grey-whitish, anterior and 
middle tarsi infuscated. Forewings elongate-triangular, costa 
nearly straight, termen gently bowed, oblique; black, with 
blacker markings; markings thick, well defined; a _ basal 
fascia; a dentate fascia from one-fourth costa to one-fourth 
dorsum; a more strongly dentate fascia from costa at five- 
sixths to dorsum at five-sixths, more pronounced and some- 
what angulated in middle; a large linear discal spot; cilia 
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black. Hindwings with termen gently waved, rounded; 
whitish, becoming fuscous on posterior two-thirds; discal dot 
and second line as in forewings, fuscous; cilia dark fuscous. 

Probably nearest Milvaria, Gin., but abundantly dis- 
tinct from any other described species. 

Mount Darling, Western Australia. One specimen; in 
November. 

Orsonoba (?) euryscopa, n. sp. 
Male, 44 mm. Head, thorax, palpi, and abdomen yel- 

low, abdomen speckled with fine fuscous scales. Antenne 
fuscous, bipectinated, pectinations 2. Legs ochreous-yellow- 
ish, posterior pair spotted with fuscous. Forewings elongate- 
triangular, costa gently arched, apex acute, termen faintly 
waved, strongly bowed in middle; sinuate beneath apex; yel- 
low-ochreous, becoming broadly paler along costa, from one- 
third to apex ; a narrow blackish waved line from costa before 
one-third to just above dorsum at two-fifths; a well-defined, 
oblique, fuscous line, edged posteriorly by its own width of 
white, which colour is again edged suffusedly by a similar 
width of dull purple, from apex to dorsum in middle ; a round 
pale whitish-yellow spot lying on upper edge of fuscous line, 
just below middle; cilia ochreous. Hindwings faintly waved, 
more or less strongly near angle; colour and cilia as in fore- 
wings; a moderate waved fuscous streak, from one-fifth costa 
to one-fifth dorsum; a similar parallel streak before middle 
of costa to before middle of dorsum ; a fine waved fuscous line 
from costa at three-fourths to dorsum before anal angle, ob- 
scure on lower half. Wings beneath pale yellowish, finely 
irrorated with fuscous, all markings, except streak of fore- 
wings from apex, obscurely reproduced. 

Mackay, Queensland. One specimen; in November. 

MONOCTENIAN At. 

Homospora rhodoscopa, Low. 

Onychodes (?) rhodoscopa, Low., Tr. Roy. Soc., page 228, 
1902. 

Homospora procrita, Turn., l.c., page 229, 1904. 

I am sorry that Dr. Turner has re-named this species, as 
I pointed out to him when in Brisbane that I had already 
given it a MS.S. name. However, the discovery of the male 
has made it necessary to erect a new genus to receive it, and 
has borne out my conclusions that it is allied to Onychodes, 
Gin., the female of both genera having the antenne very 
shortly pectinated ; it differs, however, from that genus, as 
Dr. Turner points out, by the frontal projection of head and 
different neuration. 
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Systatica xanthastis, Low. 

Dr. Turner has formed this new genus (Tr. Roy. Soc., 
S.A., page 231, 1904), to receive this species; but I am 
strongly of opinion that my type is a female; the antenne are 
unipectinated, the pectinations being 1. Should my surmise 
prove correct, the character of the new genus will require to 
be altered in accordance with the above character. 

DREPANID. 

Oreta hypocalla, n. sp. 

Male, 32 mm. Head, face, and palpi scarlet. Thorax 
and abdomen fleshy-ochreous, paler anteriorly. Antenne and 
abdomen dull ochreous, fillet reddish. Abdomen beneath 
scarlet. Legs scarlet, anterior coxe more brilliant: Fore- 
wings elongate-triangular, costa slightly sinuate, arched on 
posterior third; termen nearly straight, slightly sinuate be- 
neath apex ; dull ochreous-fuscous, finely and obscurely strigu- 
lated with darker, especially on median third, where it forms 
a broad, transverse fascia, anterior edge curved inwards from 
middle of costa to one-fifth dorsum; posterior edge oblique, 
from just before apex to two-thirds dorsum; faintly edged 
with whitish on upper third; cilia chestnut. Hindwings with 
termen gently rounded; colour and cilia as in forewings, the 
central fascia faintly indicated. Forewings beneath reddish- 
orange, suffused with fuscous: posterior edge of fascia repro- 
duced in blackish. Hindwings beneath brilliant scarlet. 
Allied to J/:/todes, Low, but differs in shape of forewings and 
other details. 

Mackay, Queensland. One specimen: in November. 

ADDENDA. 

Deilephila euphorbiz, Linn. 

I recently received a living specimen of this beautiful 
Sphinx from Mr. J. Fairhead, who caught the insect in the 
sorting room of the post-office at Broken Hill in April. I 
feel pretty confident that up to the present it has not been 
recorded from Australia, and I am very pleased to be able to 
add it to our fauna. I have also taken in Broken Hill the 
following Sphingide :— 

Alemaris hylas, Linn. 
Hemaris king, Macl. 
Cherocampa scrofa, Bdv. 
Cherocampa celerio, Linn. 
* Cherocampa erotus, Cr. 

* A single poor specimen. 
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{ abadonna, Fab. 
1 distineta, Lucas. 

Protoparce convolvuli, Linn. 
lineata, Fab. 

Deilephila livornica, Esp. 
livornicoides, Lucas. 

Protoparce 

CARADRINIDA. 

Amaloptila ptilomela, Low. 

Metaptila (?) ptilomela, Low, T.R.S.%.A., page 31, 1900; 
Amaloptila triorbis, Turn., T.R.S.S.A., page 6, 1903. 

ERASTRIAN &. 

Homodes erizesta, Turn. 
(P.L.S.N.8.W., page 110, 1902.) 

I have seen this species standing in some collections as 

Homodes gemmifera, Moore, but can find no reference to this in 
Coates & Swinhoe’s Catalogue of the Indian Moths, 1889. 

PYRALIDINA. 
ENDOTRICHINA. 

Endotricha baryptera, n. sp. 

Male, 16 mm. Head, thorax, palpi, antenne, legs, and 
abdomen dark fuscous; thorax ochreous-whitish in middle; 
legs more or less banded and ringed with whitish. Forewings 
elongate, moderately dilated posteriorly, costa nearly straight, 
termen oblique, slightly bowed; dark fuscous-chocolate; a 
broad transverse whitish fascia, anterior edge sharply defined, 
from just before middle of costa to middle of dorsum, with 
a sharp curve inwards on lower one-third, posterior edge 
moderately straight, suffused into ground colour ; a fine undu- 
lating, whitish, sub-terminal line, with a projection outwards, 
just beneath costa; a few small white spots on costa between 
fascia and line; a dark fuscous discal spot at end of cell; a 
few obscure black dots along termen; cilia dark fuscous. 
Hindwings with colour as in forewings; a fine, well-defined, 
dentate whitish line from one-third costa to one-third dorsum : 
a similar line from costa, just beyond middle. to dorsum near 
anal angle, with a sharp jrojection outwards in middle: 
ground colour between the two lines much lighter ; cilia as in 
forewings. 

Mackay and Brisbane, Queensland. Two specimens; in 
January. 
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ON NATICOID GENERA LAMELLARIA AND CALEDONIELLA 

FROM SOUTH AUSTRALIA. 

By Hersert Basrpoow. 

[Read April 4, 1905.] 

PLaTes XXVI. to XXIX. 

The Naricip# include a sub-family known as the Lamed/- 
lariine, the members of which are characterised by possessing 
a thick dorsal shield (reminding of the mantle of the Doride), 
partly or wholly enclosing a fragile shell. Five genera have 
now been established, and of these two have their shell com- 
pletely enveloped by the animal. They are Lamellaria and 
Caledoniella. 

The genus Caledoniella was founded in 1869 by Souverbie 
on the shell of an unknown animal It was consequently very 
doubtfully placed among the Vaticrde, and has maintained 
its uncertain position ever since. 

Among other genera that came under my notice on Dr. 
J. C. Verco’s marine dredging excursion were included a 
number of molluscs with internal shells, and of these I have 
separated several forms which I unhesitatingly refer to this 
little-known genus. 

After an examination of the dentition and general struc- 
ture of the animal I am fully convinced that Caledoniella is 
correctly included under the Naticide, in the sub-familv 
Lamellarune. 

An unfigured species of Lamellaria, the internal shell of 
which was originally described in 1849 from New Zealand, by 
Gray,* has been reported to occur in South Australa. It 
goes by the name of L. ophione. Dr. Verco has dredged a 
shell, measuring 8 mm., in Backstairs Passage, in 22 fathoms, . 
which, as near as determination will permit, is LZ. ophione. 
An additional new species is described in this paper. 

Genus LaMELLaRiA, Montagu, 1815. 

Lamellaria australis, spec nov 

Animal.—Dorsal shiel elliptic, with a waved outline 
and notched in front; soft, smooth, or minutely granular ; 
appreciably broader taan the foot, over the sides of which it 
folds very loosely and imperfectly (differing in this respect 
considerably from Caledoniella); under side obliquely striated 
(muscle fibres), around the foot. Body depressed, more con- 

* Proc. Zool. Soc., Lond., 849. p. 169. 
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vex over the shell. Foot flat, straight and dilated in front, 
sides approximately parallel, terminating in a blunt point, 
the free tail nearly one-half the whole length; projects beyond 
the mantle border anteriorly when in motion; it is horizont- 
ally sht in front. Eves, distinctly discernible as little 
black beads on the outer bases of tentacles, which are not 
retractile. Genitalia, situated far anteriorly on the right, 
immediately adjacent to the trunk of the head. Colour: 
The dorsal shield of the unique specimen is of a uniform, 
dull, brick-red or vermilion colour, with an imperfectly 
stellate, four-lobed, opaque white crown in its centre, and 
three additional white blotches on the right side, all of the 
white markings being easily removed by abrasion; its under 
surface is yellow at the border, grading to vermilion, thence 
to an impure white in the region adjoining the foot. Head 
and foot shaded brownish yellow. Dentition: Formula 
|:|:|: central plate sub-trigonal; laterals large, their spines 
overlapping in the central line. Dimensions: Length, 33; 
breadth, 25; height, 12 mm. 

Shell.— Auriforia, moderately convex, about three and 
a half whorls: margin of lip with a shallow concavity ante- 
riorly; ornamented with distinct incremental striae and very 
faint spiral incisions, the latter hardly recognisable with the 
unaided eye: open underneath, exposing the whorls; invested 
with a thin, transparent yellowish epidermis. Colour shining 
white, spire and inside nacreous. Dimensions: Major axis, 
214; minor axis, 164; height, 9 mm. 

Hab.—Backstairs Passage, St. Vincent Gulf. Dredged 
in 25 fathoms. 

Obs.—The shell of L. ophione, Gray, is much lke that of 
L. australis, though smaller, with its body whorl more con- 
vex, Spire smaller and apex less central; no authentic descrip- 
tion or figure of the animal has, however, come to hand. Pro- 
fessor F. W. Hutton has taken a mollusc in New Zealand 
which he considers in all probability to be L. ophione, of 
Gray.* It clearly differs in one respect from my species. 
Whereas the dorsal shield of 1. australis is smooth or minutely 
granulated, that of the specimen taken by Profesor Hutton 
is smooth, but much wrinkled, resembling convolutions of the 
brain. 

GENUS CALEDONIELLA, Souverbie, 1869. 3 

Animal.—Body ovoid. Dorsal shield thick, ample, ver- 
rucose, with its edges tucked in along the sides, and, in a con- 
tracted state, completely enclosing the foot: notched an- 
teriorly and produced to an imperfectly closing siphon, re- 

* Manual New Zealand Mollusca, p. 59. 
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ceiving the inhalent current. Head differentiated ; eyes dis- 
tinct, on outer bases of tentacles, which are flattish cylindri- 
cal. Foot truncated, horizontally slit, and dilated laterally 
in front; bluntly pointed behind; tail free. Renal aperture 
on the right, the mantle-border slightly grooved outward 
from this spot. Dentition, 2°1:1:1°2.Mandibles corneous, 
strong. 

Shell.—Internal, “‘heliciform, imperforate oval, orbicu- 
lar, thin, invested by a thin epidermis, which extends beyond 
the lip;* spire much depressed, sub-lateral; whorls few, 
rapidly increasing ; aperture oblique, rather large, the extre- 
mities of the simple lip united by a callus extending widely 
upon the whorl.” 

Habh.—New Caledonia and South Australia. 

Caledoniella contusiformis, spec. nov. 
Plate xxviil., fig. 1, and Plate xxix., figs. 1 to 8. 

Aniwmal.—Body ovoid, large. Dorsal shield soft, verru- 
cose, and wrinkled; drawn in along the sides, the head and 
foot being unprotected when in motion, but capable of being 
retracted under the shield, which closes over them securely. 
Foot flat; extended laterally, and slit Lorizontally in front; 
the tail and head being free to move, and connected to the 
main body by a comparatively narrow trunk. Mouth large, 
from underneath the strong muscular rim of which the ser- 
rated edges of the jaws are visible. Jentition, formula 
2°1:1:1°2. ; central tooth sub-quadrangular, minutely and multi- 
cuspidated, laterals at least bicuspid, marginals noticeably 
narrower than the laterals, strongly hamate. Mandibles 
strong, elongate, wing-shaped, horny ; obliquely striate ; outer 
edge sharply serrate ; a prominent ridge marking off the serra- 
tion, beneath which a narrow band of sete. Colour: The 
wrinkled dorsal shield is of an impure white to light brown 
ground-colour, which in the valleys of the wrinkles appears 
of a deeper hue. Large black, easily detachable blotches 
cover the surface, without system in their arrangement; they 
are each surrounded by a rim of deeper brown, and, at some 
distance from their edge, by a ring of similar colour; the 
underside of the shield is light flesh-red. Foot and head 
brownish-red, the edge of the dilated front of the former, and 
the tips of the tentacles of the latter, black. Dimensions: 
Length, 40; breadth, 30; height, 25 mm.; length of foot, 
25 mm. | 

Shetl.Very thin, globose, ellipsoid, heliciform; about 
three whorls, rapidly increasing in size ; spire small, depressed ; 

* As a generic character I do not attach much importance 
to this feature. 
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covered by a colourless epidermis, which projects beyond the 
shell-lip; suture channelled; aperture oblique, border with a 
wide, shallow depression in the anterior ; widely open so as to 
display the winding columella up to the apex. Ornamented 
by faint accremental striz; the epidermis has raised, branch- 
ing lines, radiating from the apex. Colour white, semi-trans- 
lucent. Uimensions: Major diameter, 28; minor diameter, 
17 mm. 

Hab.—Backstairs Passage, St. Vincent Gui; in 2 
fathoms. 

Obs.—I have not been able to trace the existence of a 
callus over the body whorl of the shell, between the inner and 
outer lip, although such was described of the only species 
hitherto known, viz., U. montrouzieri, Souverb. The remain- 
ing features of that shell correspond so closely with those of 
my type that a new genus can hardly be proposed, especially 
as the animal has not been previously seen ; but the differences 
are considered sufficient to warrant the creation of a new 
sy ecies. 

The calcareous matter does not completely infiltrate 
the shell, which in parts is only membranous (see var. laby- 
rinthina, below), especially in the earlier and posterior por- 
tion of the last whorl. I will, however, point out that, prior 
to my examination of the shells, the molluscs had been kept 
in a weak solution of formalin, and it is just possible that this 
chemical may have had some deteriorating influence on their 
delicate tests. 

Mr. E. A. Smith has described* a mollusc from Port 
Phillip Bay, closely allied to my new species. No figure of the 
living animal is given, and it is not a fair criterion to make 
a comparison from the description of a contracted spirit 
specimen with the living animals. Mr. Smith’s figure of the 
internal shell is more elongate-bulimoid, and the spire more 
elevated, than is the case in my specimens. 

Ot 

Varieties of Caledoniella contusiformis, spec. nov. 

I have before me a number of smaller specimens of Cale- 
doniella, which in the outer colouration and design of the 
dorsal shield differ markedly from one another and the type 
The head and foot are coloured the same in each case, and the 
measurements about one-half that of the form described above. 
The similarity in shape of the internal shells and other fea- 
tures is so close that I feel indisposed for the present to 
separate them specifically from C. contusiformis, for it is a 
matter of opinion whether, in this strange genus, specific dis- 

MR rae and Mag. Nat. Hist., V. Series, 1886, Vol. xviii., 
p. 270. 
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tinction can with justice be made on colour variation alone. 
For the time being I enumerate them as varieties. 

Var. testudinis. 

Plate xxviil., fig. 2. 

This comes nearest to the described type. ‘The dorsal 
shield is more closely wrinkled, of an earthy-brown colour, 
with more numerous black blotches, in the centre of the crests 
produced by the wrinkles; each crest does not necessarily 
carry a blotch. 

Shell calcareous, as described in type above. 
Hab.—St. Vincent Gulf; in 25 fathoms. 

Var. pulchra. 

Plate xxviil.; fig. 3. 

Dorsal shield comparatively smooth; of a rich yellow 
ground-colour, with large, circular, or oval lghter blotches 
surrounded by wreaths of black. 

Shell calcareous, as described in type above. 
Hab.—St. Vincent Gulf; in 25 fathoms. 

Var. labyrinthina. 

Plate xxviil.; fig. 4. 

Dorsal shield wrinkled; of a faint yellowish ground- 
colour, of which very little remains visible on account of a 
labyrinthine structure, produced by closely set, black, partly 
spiral lines, usually more or less concentric to an enclosed 
nucleus in the form of a black dot, into which the innermost 
line very often passes. 

The internal shell in this case is destitute of calcareous 
matter, consisting only of a soft, transparent membrane, with 
the characteristics described in the type above. 

Hab.—St. Vincent Gulf; in 25 fathoms. 

EXPLANATIONS OF PLATES. 

Puate XXXVI. 
' Fig. 1. Lamellaria australis, Basedow—Animal; dorsal sur- 
ace. 

Fig. 2. Lamellaria australis—Animal; ventral surface. 

Pratt XXVIII. 
Figs. 1, 2, and 38. Lamellaria australis, Basedow—Internal 

shell, various aspects. 
k Fig. 4. Lamellaria australis, Basedow—Showing position of 
internal shell with respect to animal. 

Fig. 5. Lamellaria australis, Basedow—A lateral tooth. 
Fig. 6. Lamellaria australis, Basedow—Dentition 1:1:1. A 

single row of teeth. unfolded. 
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Piatt XXVIII. 

Fig. 1. Caledoniella contusiformis, Basedow. 
Fig. 2. Caledoniella contusiformis, Basedow—Var. feattians 
Fig. 3. Caledoniella contusiformis, Basedow—Var. pulchra. 
Fig. 4. Caledonella contusiformis, Basedow—Var. laby- 

rinthina. 
Puate X XIX. 

Figs. 1,2, and 3 Caledoniella contusiformis, Basedow—V ari- 
ous aspects of internal shell. 

Fig 4. Caledoniella contusiformis, Basedow—Showing posi- 
tion of shell with respect to animal. 

Fig. 5. Caledoniella contusiformis, Basedow—Radula. 
Fig. 6. Caledoniella contusiformis, Basedow—A single row of 

teeth. Dentition 2:1:1:1:2. 
Fig. Caledoniella contusiformis, Basedow—Mandible, ex- 

ternal aspect. 
Fig. 8. Caledoniella contusiformis, Basedow—Mandible, in- 

ternal aspect. 
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ON THE RECOMBINATION OF IONS IN AIR AND 

OTHER GASES. 

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

Physics in The University of Adelaide; and R. D. KLEE- 

MAN, B.Sc., Demonstrator. 

[Read October 3, 1905. | 

It is well known that when positive and negative ions are 
distributed through a given space a process of combination 
goes on until ions of one sign only are left. Let there be 
p positive ions, and » negative ions in each cubic centimetre 
at any instant, and suppose that the relations of any ion to 
all those of opposite sign are of the same character. Then 
the chance that an ion, say, a positive one, will enter into 
combination before the end of a short time 6¢ is propor- 
tional to «d¢ ; and generally the number of combinations 
taking place in that time may be denoted by apndt where a 
is the “co-efficient of recombination.” This has been clearly 
established by the experiments of Rutherford, Townsend, 
McClung, Langevin, and others. 

As a consequence, the current passing between two elec- 
trodes in a gas in which ions are being formed by external 
agents depends on the magnitude of the potential gradient 
or electric force. The relations between current and force 
have been carefully studied by many workers, and the observed 
facts have been compared with the results of calculation based 
on theory. The comparison is partly, but not completely, 
satisfactory. 

Certain experimental results which we propose to describe 
in this paper seem to throw light on the reason of the dis- 
crepancy. They point to the existence of another cause, dis- 
tinct from that represented by the expression anp, which 
prevents ions from reaching the electrodes in the gas in which 
they are formed. This cause appears to be a process of re- 
combination of newly-formed ions with the atoms from which 
they have just been separated. The effects of it are propor- 
tional to the number of ions formed in a c.cm. in unit time, 
not to the product of the existing numbers of _ posi- 
tives and negatives. They a1e independent of the shape of 
the ionisation chamber, and in this they differ from those of 
general recombination. They depend directly on pressure, 
and vary greatly from gas to gas. 

In order to bring these effects into relief it 13 only neces- 
sary to reduce the number of ions in a c.cm. until the number 
of those that are lost by general recombination is negligible 
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compared to the number of those that are formed. When 
this is done it is found that it is still necessary to apply a 
high potential in order to extract all the ions from the gas. 
For example, in air at atmospheric pressure an electric force 
of 25 volts to the cm. will only extract about 80 % of the 
ions which are obtained when the force is increased to 1,000. 
The following example will serve as an illustration: —The 
width of the ionisation chamber is 4 mm., the upper electrode 
being a metal plate, the lower a sheet of gauze. A thin layer 
of radium is placed 6°2 cm. below the sheet, and a particles 
emitted from RaC cross the chamber and ionise the air, 
which is at atmospheric pressure. The area of the plate on 
which the rays fall is about 18 cm. The capacity of the elec- 
trometer to which the upper plate is connected is about 150 
em, and a potential of 125 volts applied direct to the electro- 
meter causes a deflection of 722 divisions on the scale; ten 
divisions = 1 mm. When the lower plate is raised to 400 
volts positive, so that the electric force is 1,000 volts per 
cm., there is a deflection of 982 divisions in 10 seconds, under 
the influence of the a rays. When a potential of 10 volts is 
applied, giving a force of 25 volts per cm., there is a deflec- 
tion of 772 in 10 seconds. 

In the latter case the charge Q received per sq.cm. of 
electrode in one second, measured in electrostatic units, is— 

772 x 150 

110) se1/ DOieeies OO OeaIE 
= 3 xe 

The number of ions falling on each sq.cm. of electrode per 
second is therefore 1°2 x 10° nearly. 

The velocity of ions at this potential gradient is nearly 
25x 1°5, or 37 cm. per second. 

Thus, if 2 be the number of ions in a cubic centimetre, 
37n = 1:2 x 10°, and therefore n=3°210*. Hence, the num- 

ber of recombinations taking place in a second in the space 

between two opposing square centimetres of the electrodes 1s 

equal to ax ‘4x (3-2 x 104), Tf we take the value of « to be 
3,400 x 3x 107", we find this number to be nearly 420. 

Finally, therefore, the number of lons recombining in each 

second is 420, whilst the number received is 1°2 x 10°,and thus 

only 1/3,000th of the ions are lost in this way. 

But the current at 25 volts is only 772/982, or about 

80%, of the current at 1,000 volts. 

It is clear from this example that there is some cause 

which prevents the current attaining its full value other 

than general recombination between positive and negative 

ions. 
Now, it is possible that ions newly formed might be 

specially liable to recombine with each other. Such a possi- 
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bility has been already suggested by Rutherford (“Radio- 
activity,” p. 33). An electron, which has just been ejected 
from an atom by a passing a particle, does not go far before 
encountering a neighbouring atom. The encounter, perhaps, 
results in a temporary attachment, for we know that ion- 
clusters are formed in this way. In any case, it is probable 
that the electron loses much of its velocity of projection. Now, 
it is still under the attraction of the atom from which it has 
come, Supposing this atom to have only lost one electron, the 
strength of the electric force which it exerts at the distance 
of the mean free path is equal to e/r?=3 x 10-”/10-"=3 £#.8.U.., 
or 900 volts percm. This is large compared to the usual im- 
pressed electric forces of experiment. It is by no means im- 
probable, therefore, that the electron may finally slip back 
into its old place. Such a possibility is not considered in the 
equations as usually formed. For all writers begin their 
arguments by the statement :-—-‘‘Let p be the number of posi- 
tive ions in a cubic centimetre, and » the number of nega- 
tive.’ In doing so they tacitly assume that the relations of 
any one ion to all others of opposite sign are of the same 
character. But if a pair of newly-formed ions ran a special 
chance of recombination until they got away from each 
other, then the relations of either of these two to the other 
would be quite different from its relation to all other ions. 

Let us, then, for the moment suppose that there is a spe- 
cial form of recombination, which we may call “initial,” as 
distinguished from general recombination, and let us_ con- 
sider the nature of its effects, in order that we may find 
means of testing the correctness of the supposition. 

Now, it is clear that the effects of initial recombination 
do not depend upon the shape of the ionisation chamber, and 
this at once differentiates them from those of general recom- 
bination. For the special or initial recombination concerns 
only the ion and its parent atom. But general recombination 
depends on the chance of an ion meeting others of the oppo- 
site sign, which chance depends on the number in ac.cm., and 
this, again, on the shape of the chamber. If, for example, 
a particlas cross a chamber 3 mm. wide, and a sufficient 
potential gradient is applied, most of the ions will be car- 
ried to the electrodes. If the width of the chamber is in- 
creased to 6 mm. the magnitude of the stream of ions is 
doubled, each positive meets twice as many negatives as be- 
fore, and therefore the chance that any one ion enters into 
recombination is twice as reat. Suppose the saturation cur- 
rent for a 3 mm. chamber were 100, using any arbitrary sys- 
tem of units, and the actual current for a moderate potential 
were 90, then for the 6 mm. chamber, under an equal poten- 
tial gradient, the current would be 160, not 180; the satura- 
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tion current being 200. This is recognised in the usual 
formule. For example, Langevin finds that— 

( eee +) 
om 

where @ ‘s the saturation current per sq.cm. of electrode, 
and Q is the current when sucn a potential is applied that @ is 
the density thereby caused to exist on each sq.cm. of the 
electrode. When ( and Q, are both small compared to ga, 
it follows that : — 

eQ Q 7? 

o oi Qo 

« G-@ _ Wo 
Qo Ao 

Thus, the relative lack of saturation, viz. (Q@)—Q),/@, is 
proportional to @, which itself depends on the depth of the 
chamber. Other formule show the same dependence. 
_ But experiment shows that when the density of the ions 
is small the depth of the ionisation chamber has very little 
effect on the degree of saturation. This may be illustrated Ly. 
the following experiments : — 

Five mm.g-. of radium bromide were so placed that the 
w% rays passed upwards through an aperture in a lead plate 
and crossed the gauze of the ionisation chamber. The rays 
formed a cone whose vertical angle was ahout 20°. The 
apparatus used was the same as that of the previous expert- 
ment described, but the currents were so strong that a capa- 
city of 1,070 cms. had to be put in parallel with the electro- 
meter. Determinations were then made of the strengths of 
the current at various potentials: —(1) When the ionisation 
chamber was 3 mm. wide; (2) when 6 mm. wide; and (3) when 
9mm. wide. The values obtained were then reduced so that 
the saturation current in each case was set at the same value. 
Comparison then showed that the curves were almost identi- 
cal except at low potentials, and this was in agreement with 
the hypothesis now put forward. For at all but low potentials 
an? was so small as to be negligible. When the potential 
was very low, one or two volts per centimetre, then the ions 

moved so slowly that » was larger, and on” was not negligible, 

and under those circumstances the curve showed a difference 

of the right kind. That is to say, the 9 mm. curve was fur- 

ther from being saturated than the others. The currents 

were specially made not too weak in order to bring out this 

contrast between the effects at low and at high potentials. 

The figures are given in the following table : — 
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Relation of current to potential gradient for different widths 
of the ionisation chamber, the currents being small: 
potential gradients in volts per centimetre: currents in 
arbitrary units, reduced to common marimum. 

WiptH oF CHAMBER. 

3 mm. 6 mm. 9 mm. 
Potential Potential Potential 
Gradient. Current Gradient. Current. Giradierit. Current 

1,000 400 1,000 400 1,000 400 

34°8 341 oo 335 36°0 rato) 
Ff9 308 134 302 16°4 300 

8°65 294 9°47 292 9°83 290 
6°6 285 TAT 283 781 283 

4°66 274 DOO) 242 5°83 TN 
ag bh 252 2°75 247 a 10 244 

1°92 200 1°89 224 2-20 220 

1°50 221 "98 169 1°36 174 

1°06 196 co} 108 "84 134 
; 147 102 4 "04 68 

bo Go Ol Oo Ow 

or j= an) (oP) 

These figures are plotted, as far as 36 volts per cm., in 
curves A, B, and C of Fig. 1. An open scale is chosen so as 
to show the separation of the curves at low values of the field, 
when m is not very small. 

These figures and curves show that the ratio of the cur- 
rent at any particular strength of field to the saturation cur- 
rent is almost independent of the shape of the ionisation 
chamber, when the current is small. As this seems an 1m- 
portant point, we have made many experimental tests of it. 
We give below the details of one such test, in order to illustrate 
the methods employed and their degree of accuracy. 

The arrangements were the same as those just described, 
and the special object of the experiment was tne determina- 
tion of the degree of saturation under a certain moderate 
potential gradient in the case of chambers of two different 
depths. The depths were reckoned in turns of the screw, which 
raised the upper from the lower plate of the chamber ; eleven 
turns=1 cm. The currents were allowed to run into the 
electrometer for 10 seconds. The electrometer was not dead 
beat, and therefore the first and second resting-places on the 
scale were observed, and the mean taken. For example, the 
second line, marked +, of the subjoined table, shows that the 
first deflection was to 57°47 cm., and then back to 54°92, zero 
being 4,700.. The experiment repeated gave 57°42 to 54°92, 
and again 57°47 to 54°93. The leak was also measured with 
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a metal plate over the radium, and the difference taken as 
the proper value of the leak for that experiment, a small pro- 
portion only being due to # rays. ‘The first measurements 
relate to a chamber of depth 6 turns—(i.) under a potential! 
gradient of 600 volts for the 6 turns: (11.) a gradient of 20 
volts for the same distance; (ili.) under 600 volts again. The 
difference between (i.) and (i11.), as shown in the table, was 
due to the variation in sensitiveness of the electrometer. In 
almost all our experiments this variation has been negligible : 
in this ‘special case it was not so, because so large an amount 
of radium was used, viz.. 5 mmg. They rays penetrated all 
the metal casings, and caused a leak in the charge of the 
needle. The leak had an exaggerated influence on the read- 
ings because the capacity of the electrometer was increased by 
the addition, in parallel, of a plate condenser of 1,000 cm. 
capacity. This disturbed the usual balance of the electro- 
meter, in which leakage of the needle’s charge had little effect 
on the deflection for a given quantity of electricity. To 
obviate any error from variation of sensibility the results of 
(i.) and (ill.) were averaged, and compared with the result 
of (11.). It will be observed that successive determinations of 
the same leak were very consistent with each other. This 
implies that almost all the observed effect was due to the 
radium : extraneous influences were very small. 

6 Turns. Zero = +700. 

es sce 
(Metal over Ra) | 47 | 6359 (Mean leak—67 | 

Nett leak = 852=1, (say) | 
+ 600 volts. | 57 47 42 47 4,. S492 92 98 | Mean =919 

20 volts 47 | 50 5414, Naty 
_ (Metal over Ra) | 47 | 40 46 preaarn te 
| Nett leak =695=TI’, 
——- Wrvolts 55, 49 39 49 itis | 
| 58 43 36 42 { Mean =743 | 

iterate 4750 691. | 
(Meta over Ra) 47 | 61 55 ( Mean = 64 

Nett leak = 829=I, 
| 

volts ! d7 19 ie as Mean = 893 

.. Mean value of I, = 840. 

Value of I’, =695. 
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3 Turns: 

300 volts | 47 | 53 53 | 
(Metal over Ra) | 47 

| 8 

NE i Mean=49 | 

-Nett leak = 416 =I, (say) | 
| 27 30 311 300 volts 2 Ny Ape 

50° gpicoeos4 Sean =46rn 

10 volts | 4 
(Metal over Ra) | 4 

i 

 eaeeaes 
: a A | Mean =38 

10 volts | 51 | 26 31 32) 
Nett leak =340=I', 

| 50): 98-agep, (Means Bi8 
reba . e 

300 volts 47 : 52 51 [ 
(Metal over Ra) 47 | 45 42 Mean = 48 

-Nett leak =396=I1 
300 volts 52 06 O07 04 . 

50 83 83 83 {| Mean =445 | 

.. Mean value of I, =406. 

Value of I’, =340. 

Hence, I,/I’,= 1-208, and I,/I’,=1-193. A. repetition of 
the experiment, in different order, gave I,/I,=1-947, and 
U,/1,= 1-897. ‘These agree well with each other, for we find 
from the first set that I,I’, I',J, = 1-013, and from the second 
that the same fraction = 1-025. ! 

The fraction I,/I’, is the ratio of the saturation current 
in a chamber about 6 mm. wide to the current when the 
potential gradient is about 35 volts per cm., and I,/T’, is the 
ratio when the chamber is 3 mm. wide, all other conditions 
being exactly the same. It ought, perhaps, to be mentioned 
that the current for the chamber of double width was not 
quite twice that for the other, because the widening was 
effected by raising the top plate, and so adding to the cham- 
ber a layer of air which was about 3 mm. further away from 
the radium than the original layer. As a little heap of 
radium bromide was used, the curve was of the form shown 
in Plate xvii, ‘ Philosophical Magazine,” December, 1904, so 
that ionisation decreased as distance from the radium in- 
creased. These results show clearly the existence of at least 
one effect which we should expect to find as a result of initial 
recombination. 

Again, we ought to find that variation im current 
strength, caused by altering the power of the ionising agent, 
makes little difference to the form of the curve when the cur- 
rent is small. We have made several experiments in this 
direction also. In Fig. 2, curves A and B show the results 



i 
| 

1 
| 

/ B
e
 

0
 

ke we
 

oe
 

a
p
o
r
z
o
e
T
e
 

jo
 

‘w
o 

-b
s 

so
d 

so
sz
ad
ue
 

UT
 

4Y
Ua
rI
Nd
O-
 

U
O
T
Z
R
A
I
N
Y
e
S
 

JO
 

19
pP

I0
 

|
 

A
a
n
d
z
e
m
 

Jo
 

‘w
o 

UT
 

s
a
n
s
s
a
t
g
 

‘w
u 

UT
 

Ta
qM
eY
yO
 

U
O
T
Y
R
S
T
U
O
T
 

JO
 

U
I
P
T
M
 

“4
T@

 
ut
 

4y
us

ai
no

d 
pu
re
 

q
u
e
y
p
e
s
3
 

T
e
r
q
z
u
a
q
z
o
d
 

u
s
e
m
z
e
q
 

uo
t 

ye
Te
1 

B
u
r
m
o
y
s
 

s
a
a
i
n
g
 

0
0
-
%
 

= 
JU

Ss
TA

ND
 

u
o
t
s
z
V
I
N
I
s
S
 

m <———-juosring X 

AP 



196 

of experiments with currents which were of an order ten 
times smaller than those already described; yet their form is 
very similar. The curve A shows results with an 8 mm. ionisa- 
tion chamber; curve B, 4 mm. The ionisation was due to a 
thin layer of radium, surmounted by a set of vertical tubes, 
as described by us in the ‘Philosophical Magazine,’’ September, 
1905. Other experimental results may be expressed in 
terms of I,, the saturation current for 4 turns of the screw 
(rather less than 4 mm.), and I’, the current for a potential 
gradient of 25 volts per cm., and the same depth of chamber. 
On one occasion it was found that I,/T’,=1:17: I, I’g.=1-21; and 
on another I,/1’,=1:18: I, I’,=1:23. In these experiments the 
radium was 9:05 cm. from the gauze. When the distance was 
6-25 it was found that I,/[,=1:27; 1;'te=1-293) and) again 
L/V',= 1:30, I, I’s=1:30. In the latter cases the a rays did not 
all get across the chamber: possibly the small variation of the 
ratios with distance may, in some way, be due to this fact. 

It might be argued that we ought not to find much varia- 
tion in the lack of saturation when the current is increased by 
shooting a greater number of a particles across the chamber 
in one second, on the following grounds:—Each particle as 
it flles across makes something like 10° ions in a centimetre of 
its path. If there are only about 104 or 10° ions in a c.em. 
at any one time it 1s clear that these must be all the work of 
one particle, and that all the ions it produces are cleared 
away before the next one comes. Thus, the icns made by one 
a particle have no chance of combining with those made by 
another, and recombination cannot be proportional to the 
square of the number per c.c. But this consideration, though 
no doubt true, cannot furnish an explanation of the fact that 
the curves are little altered when the chamber is altered in 
depth. It was, indeed, in view of this argument that we 
made the experiments with the varying depths of the cham- 
ber. 

It is very instructive to compare these figures with the 
results obtained by  Retschinsky, and described by 
him im a paper contamed in’ ~Drudes)) Siana- 
len,” No. 8, 1905. Very careful measurements have 
been made by this observer of the _ relation be- 
tween current and potential gradient in the case when the 
currents are of an order 100 to 1,000 times greater than those 
of the experiments described above. Curves D, E, and F, in 
Fig. 1, are plotted from the table on page 531 in his paper, 
being reduced to a saturation value 400, so as to be com- 
parable with the other curves in the same figure. It will be 
seen that in this case the curves for different widths of the 
ionisation chamber differ very widely at low potential gra- 
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dients, and this is in accordance with the present hypothesis. 
For, when the currents are so large, the value of an? is 
creat, and the effects of general recombination must be con- 
siderable, unless the potential gradient is much increased. In 
fact, the ceneral characteristic of these curves is that the larger 
the current the higher the potential gradient must be at the 
point where the effects of altering the depth of the chamber 
cease to be visible. 

Several observers have determined the form of the curve 
connecting current and potential gradient, and have calcu- 
lated therefrom the recombination co-efficient. Let us now 
consider the result of neglecting the effects of initial recom- 
bination in these calculations. 

If the currents are very great, the effects of initial re- 
combination may be small as compared to those of general 
recombination. But they must always be there, anc their 
effect will be of greater relative importance when the current 
is made smaller, either by using a weaker source of ionisa- 
tion or by lessening the width of the ionisation chamber. If 
both effects are ascribed to one cause, whose influence is 
measured by «, then « must be given a value which is ficti- 
tiously large. The smaller the chamber, the greater the appa- 
rent value of a must be; and this is actually the case, as 
found and remarked upon by Retschinsky. For when the 
chamber is very small the effects of general recombination 
ought to be small: and if, as is the case, there is still a con- 
siderable lack of saturation at moderate voltages, the whole 
of which is ascribed to general recombination, the value found 
for a must be very great. It is possible to find any desired 
value of « in this way, if only the currents are made small 
enough. This is especially true if we vse the first formula 
employed by Retschinsky, and ascribed by him to Riecke. In 
this the determination of « depends on the difference between 
two current-values taken from the upper part of the curve 
where the slope is due rather to initial than to general recom- 
bination. To make this point clear consider the following 
determinations of a: — 

Retschinsky gives the following form of Riecke’s equa- 
tion where the quantities are expressed in _ electrostatic 
units : — 

where C=saturation current per sq. cm. of electrode 

e=current for a potential gradient /’, 

7=depth of chamber. 



198 

He has found by experiment that when J is 1 em., and F, is 
151 volts per em., then (in amperes) 

C'= 8:03 x 10/200 (area of electrode = 200 sq. cm.) 

sai Uke ely 

Cia) 4 Ome 
Therefore, 

Ge 
= 4°5 x 10! 

ce 

and by substitution in the equation it can be found that 

afe=4434 (loc mt., p. 530). 

Now, in a similar experiment, with far smaller currents, we find 
that when ¢/is 1 em. and /, is 150 volts per em. 

Cato Om 

Gd oh) Oe 

Therefore 

and substitution in the equation gives a value of «/e about 5,000 
times greater than Retschinsky’s, or about 2 x 107. 

In the second formula (Stark’s) the values of a are more 
correct, because the current values used are taken, one from 
the lower part of the curve, and one from the saturation 
values, so that their difference depends less on the effects of 
initial recombination. Retschinsky draws attention to these 
anomalies in his results, but ascribes them to absorption of 
ions by the electrodes. He argues that in a shallow ionisation 
chamber this effect must be greater than in a deeper one; 
and so he accounts for the lack of saturation in the small 
chamber, a lack which is excessive if attempt is made to 
explain it as wholly due to general recombination. But we 
think that a more reasonable explanation is to be found in 
the hypothesis and results described in this paper, in connec- 
tion with which Retschinsky’s results fall naturally into place. 
Retschinsky points out that McClung obtained smaller values 
of a than he himself obtained, and he suggests that, since 
McClung’s apparatus consisted of a series of shallow iontsa- 
tion chambers, the absorption effects would be considerable. 
On the hypothesis of this paper McClung’s method is so far 
the more reliable, that it avoids the complications due to the 
special phenomena which occur in connection with the origi- 
nal forming of the ions, and deals only with a state of things 
in which ions have been formed and are distributed at ran- 
dom through the gas. All methods in which ions are formed 
whilst the potential gradient is in existence must’ be more or 
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less affected by those phenomena, hitherto unregarded, which 
it is the object of this paper to explain. 

When, therefore, the ionising agent is feeble, the only 
part of the curve which can be altered by varying the cur- 
rent is that where the potential gradient is small; the feebler 
the agent the smaller the gradient. Let us now consider 
whether our hypothesis makes it probable that we can alter 
the shape of the rest of the curve by any variation of the 
conditions of the experiment. 

Now, if initial recombination takes place because the 
ejected electron does not get far enough away from its parent 
atom before it is stopped by encountering another atom, then 
diminution of pressure ought to make it much easier to satu- 
rate. But this is a well-known fact (Rutherford, ‘‘Philosophi- 
cal Magazine,” vol. xlvii., p. 160). In order to obtain results 
comparable with those we had already obtained at ordinary 
pressures, we made several experiments in which all the con- 
ditions were the same, except that the pressure was less than 
that of the atmosphere. Curve C in Fig. 2 shows the results 
of such an experiment. If this is compared with the other 
curves in the same figure it will be clear that alteration has 
taken place in the very portion of the curve where we should 
have expected it, and where change in the strength of the 
current has small influence, viz., all along the upper part of 
the curve up to the high potential end. The saturation 
current per sq.cm. was about 10°" amp. In further sup- 
port of our hypothesis it may be pointed out that it gives a 
ready explanation of an experiment due to Rutherford, and 
described by him in the “Philosophical Magazine,” vol. xlvn., 
p. 158. He found that the saturation value of the current 
through a gas could be obtained for a much lower potential 
gradient when the gas was drawn away from the uranium 
which ionised it, and treated in a separate vessel. This is 
to be expected when it is considered that under the circum- 
stances of the experiment initial recombination was wholly 
absent. 

It is now convenient to consider these phenomena as they 
are manifested in other gases than air. It is well known that 
the relations between current and potential in carbon dioxide 
are in some way abnormal. But the peculiarities of this gas 
are even intensified in ethyl chloride (C,H,Cl). The fact 
is that this effect, which makes it difficult to draw all the ions 
to the electrodes in the case of air, is far greater in more 
complex gases, and thus it is extremely difficult to obtain the 
saturation current unless very high potentials are employed. 
We find it necessary to use a potential gradient of two to 
three thousand volts per cm. in the case of ethyl chloride at 
60 cm. pressure. In the inv estigations which were made bv 
us (“Philosophical Magazine,” September, 1905), with regard 
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to the ionisation curves in different gases, we found the cur- 
rents to be unexpectedly small in the case of some gases. We 
suggested that possibly some of the ions made by the « 
particles did not get away from their parent atoms. We pro- 
posed to make a special investigation of the point, and it was 
with this purpose that the work described in this paper was 
undertaken. 

It now appears that our suggestion was justified, but it 
is also clear that we should have obtained larger currents if 
we had used a higher potential gradient: 500 volts per em. 
was insufficient. 

Consider the curves in Fig. 3. In A is shown the rela- 
tion between current and potential gradient up to 3,000 volts 
per cm. for ethyl chloride at 56 cm. pressure, the 
saturation current per sq.cm. being about 3 x 107%. 
B shows the same relation in the case of air 
at atmospheric pressure, the saturation current being 
rather smaller. Comparison of these two shows how 
much more difficult it 1s to obtain the full current in the 
more complex gas. Again, C shows the results of experiments 
in which the depth of the ionisation chamber was varied. The 
crosses refer to a 2 mm. chamber, the dots in cireles to a 4 
mm. chamber. The currents were of the 10-“ order. The 
two sets of observations lie on practically the same curve. 
This shows that general recombination is not responsible for 
the lack of saturation, and that the cause is probably similar 
to that whose effects in the case of air have been described 
above. Curves D and E refer to experiments in which the 
chamber was maintained at the same depth, 2 mm., but the 
currents were altered by varying the distance of the radium. 
In the former curve the saturation current is about 10~%, in 
the latter six times as much. In the case of the results shown 
in C, D, and E the gas contained a certain proportion of air. 

These results all go to show that the form of the curve 
for ethyl chloride is almost independent, as in the case of air, 
of strength of current and depth of ionisation chamber, when 
the ionisation is small. But also, as in the case of air, it 
depends greatly on the density of the gas. F represents the 
results of experiments at a pressure of 36 cm., and is to be 
compared with A. All the conditions, except as regards pres- 
sure, were the same for the two curves. 

We have also carried out experiments, similar to some 
of those just described, for a mixture of carbon tetrachloride 
and air, and obtained similar results. Although there was 
only 5% (by pressure) of the denser gas in the mixture, yet 
the current at a potential gradient of 330 volts per cm. was 
only 82% of the saturation value, whilst in air under similar 
conditions it was 93%. : 
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It is hardly surprising that initial recombination should 
be more effective in a complex gas than in air. For the 
molecule contains many atoms, each one of which is just as 
likely to lose an electron as if it were not associated with 
other atoms. Perhaps, therefore, the molecule as a whole 
loses two or three electrons, and its electric field is the more 
intense. Recombination of this kind must also be easier, the 
shorter the free path. 

It will be clear from the foregoing that certain effects 
occur which are characteristic of a process of initial recombina- 
tion, a process which is a priori not improbable. The question 
now arises as to whether any other cause could produce the 
same effects. 

When we consider the great increase of current in a 
complex gas. which is caused by an increase in the electric 
force applied, we cannot but ask whether any of it is due to 
the production of other ions by those actually made by the a 
particle. Could the electric force aid the freed electron to 
gather speed sufficient to ionise by collision? A process of 
this kind would be similar in its results to initial recombina- 
tion, in that it would be independent of strength of current 
and depth of ionisation chamber. It seems probable, how- 
ever, that its effectiveness would rather be increased than 
diminished by lowering the pressure; and also it would be 
difficult to account for the existence of a saturation value of 
the current. Nevertheless, it does not seem safe as yet to say 
that no such process occurs. Probably further light could be 
thrown on the subject by an investigation into the total num- 
ber of ions produced in different gases under varying condi- 
tions. Some initial experiments of this kind will be described 
presently. 

Rutherford has recently shown that the a particle of 
RaC has only lost 40% of its velocity when it ceases to ionise. 
If this fact is considered in conjunction with our investiga- 
tions into the form of the ionisation curves for gaseous mix- 
tures, it is at once clear that the a particle stops ionising in 
every gas when its speed has fallen to precisely the same 
value. For, if not, the ionisation curve for a mixture would 
show a superposition of simple curves, of which effect there is 
no trace. This and other considerations seem to show, as we 
have already said (“Philosophical Magazine,” September, 
1905), that the a particle performs the same number of acts 
of ionisation in every gas. If, then, we find the total satu- 
ration current to be different in different gases, we must come 
to the conclusion that either the ions in the gases of higher 
conductivity produce others by the help of the electric field, 
or that in the gases of lower conductivity some of. the ions 
made by the a particle do not get free, even under conditions 
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of saturation, from their parent atoms, or that both these 
effects take place. With tne object of helping to a decision 
on this point we have begun a set of experiments, of which 
those now described are the first examples. 

The method used is to measure the co-ordinates of 
some standard point on the ionisation curve of the gas investi- 
gated, under different pressures. The point chosen is that 
where the side of the RaC curve is struck by the top of the 
curve which belongs to the « particles of next velocity to 
those of RaC. This point in air, at 760 mm. and 20° C., is 
at a height of nearly 4°83 cm. It is a convenient point to 
choose, for the following reasons:—Being on a part of the 
RaC curve, where no great change in the ionisation takes 
place for a considerable alteration in range, the measure- 
ments there are usually pretty consonant with each other, 
even though they are taken quickly, and if severa] be taken 
on the RaC curve they check each other. ‘the ordinate of this 
point can also be determined with great precision by measur- 
ing two or three points along the top slope of the curve of RaA 
(or emanation, whichever it finally proves to be). Thus, a 
few readings can be quickly taken in succession which deter- 
mine the point accurately, and very little leakage of air into 
the apparatus takes place while the experiments go on. This 
is a desirable thing, because our apparatus leaks slowly when 
the pressure within is much reduced, on account of the large 
number of connecting tubes and mechanical arrangements. 
We find that this method is very satisfactory. We may men- 
tion also that to save time it is not well, in the case of gases 
like ethyl chloride, which are at first in the hquid form, to 
admit any of the liquid into the apparatus, as it takes so long 
to evaporate completely. It is better to let the liquid evapo- 
rate in another chamber, which can be quite small, and then 
to take over gas only. 

Fig. 4 shows the results of some experiments with C,H,Cl. 
The curves shown are portions of the ionisation curves in this 
gas at different pressures. In all cases the apparatus was 
exhausted of air to about 10 mm. pressure, then partly filled 
with gas, re-exhausted, and filled again to the desired pres- 
sure. The observations were made at once, those in the 
neighbourhood of the standard point being made first, so that 
the gas might be as pure as possible whilst the important 
readings were being taken. A potential of 900 volts was used 
for the three greater pressures, and of 300 for the low pres- 
sure. The chamber was 3 mm. wide, and therefore these 
potential gradients were, respectively, 3,000 and 1,000 volts 
per cm. 

The results for ethyl chloride and for air are contained 
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Distance radium to ionisation chamber ——> 

in the following table, where P. denotes the pressure, R. the 
range, and I. the ionisation on an arbitrary scale : — 

Ethyl Chloride. 

P. R. I. Rie xods (Riper ae 
53°8 2°87 1,140 3,260 154 
41-0 3°78 860 3,260 155 
32:5 4°83 666 3,220 157 
99-4 6-92 476 3,300 155 

Aa. 

Af? 546 23957G 355 
579 6°08 Ao, 2,620 352 

7°42 340 2,520 348 
9°00 283 2,540 349 
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These results relate to two gases only; but so far as they go 
they show: —(i.) That the range varies inversely as the pres- 
sure, which result might have been anticipated ; (ii.) that the 
total number of ions set free in a gas is independent of the 
pressure, but is different in different gases. The total ionisa- 
tion is greater in ethyl chloride than in air. This is a con- 
trary result to that which we obtained during our experiments 
on absorption. We were unaware at that time of the enor- 
mous force required to saturate the complex gas. 

Finally, the following experiments may be briefly de- 
scribed : — 

We have tried the effect of reversing the field on the rela- 
tion between current and potential, and found a result which 
was practically negative. We have found a similar result 
when the « particles were not shot straight across the ionisa- 
tion chamber in the direction of the lines of force, but in a 
slanting direction. These experiments were made in the en- 
deavour to find whether there was any relation between the 
direction in which electrons were projected and the direction 
of the applied field. We have also tried to alter the range 
in air by using different potential gradients, with the idea 
that it might be possible to obtain ions from an atom traversed 
by a slower «a particle, if only enough electric force were 
applied. But the result was the same, no matter whether the 
force was 20 volts to the cm. or 2,000; and a variation of ‘2 
mm. could hardly have escaped detection. 

In a paper which we had the ‘honour to lay before this 
Society on June 6, 1905, we described the results of some in- 
vestigations into the correct form of the ionisation curve. 
Assuming that the a particle had lost almost all its energy 
when it ceased to ionise, we showed that it spent its energy 
at a rate which was inversely proportional to the square root 
of its speed. This assumption appeared to us at the time to 
be reasonable, but Rutherford has shown since then (“ Philo- 
sophical Magazine,” July, 1905), that the « particle of RaC 
still retains 40% of its initial energy when it ceases to ionise 
the gas through which it passes. In consequence, the conclu- 
sion which we drew from our experimental results needs mod1- 
fication. Recalculation shows that the « particle spends 
energy at a rate which is inversely proportional to the square 
of its speed. This is interesting, since this is the rate at 
which any particle moving with great speed gives up energy 
to a particle, relatively at rest, which it passes by, it being 
supposed that a force acts between the two which is a function 
of their mutual distance (Report of the Australasian Assocl- 
ation for the Advancement of Science, Dunedin, 1904. p. 64). 
Rutherford’s remarkable discovery does not affect any other 
of our conclusions. 
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We have examined the loss of range of the « particle in 
passing through several other atoms and molecules, and 
found that in all cases the square root law is fulfilled at least 
as accurately as for the atoms and molecules of the original 
list. The new substances are:—Lead, iron, nickel, oxygen, 
carbon dioxide, carbon bisulphide, ethyl iodide, chloroform, 
pentane, and benzene. 

During the progress of this work, one of us (R. D. Klee- 
man) left Australia for England. We wish to acknowledge 
with gratitude the assistance of Mr. H. J. Priest, B.Sc., in 
completing the observations. 



AN AROID NEW FOR AUSTRALIA. 

By J. H. Maipen, Government Botanist and Director of the 

Botanic Gardens, Sydney, Honorary Fellow. 

[Read June 6, 1905.] 

Amorphophallus  campanulatus, Blume, Pine’ Creek, 
Northern Territory of South Australia (J. H. Niemann). 
Cultivated in the Botanic Gardens, Sydney, where it flower- 
ed, October, 1904. Water colour drawings of the flower 
(October, 1904), and of the foliage (January, 1905), have 
been executed by Miss Margaret Flockton, and are deposited 
in the National Herbarium, Sydney. 

This species belongs to the section “‘Candarum,”’ chiefly 
distinguished from the other sections by the long style. 

According to Engler’s Monograph of Aroidee in DC.’s 
Monographie Phanerogarum, vol. u1., p. 308 (1879), the fol- 
lowing three species belong to this section :— 

A. campanulatus, Blume. 
A. dubius, Blume. 
A. hirsutus, Teysm. 

The measurements of our plant are: — 

Height of spathe, 10% inches. 
Breadth of spathe, 8 inches. 
Height of spadix, 84 inches (from base to top of 

sterile appendage). 
Sterile appendage, nearly 4 inches broad, and rather 

above 3 inches high. 

The measurements of A. dubiws are, according to “Bot. 
Mag.,” t. 5187 : — 

Height of spathe, 6 inches. 
Height of spadix, 4 inches. 

It will be seen that the flower is about twice as large as 
those of A. dubiws, and are sharply distinguished from that 
species by the wrinkled appendage of the spadix, which is 
smooth and almost egg-shaped in A. dubius. 

The following are actual measurements of the plant of 
A. campanulatus :— 

Height of plant, 6 feet 4 inches. 
Length of petiole (trunk), 3 feet 10 inches. 
Diameter of petiole, 1 inches. 
Length of leaf, 2 feet 6 inches. 
Spread of foliage, 4 feet 4 inches. 



208 

The leaf does not differ from that of the type of A. cam. 
panulatus. 

The flower differs in colour and shape. In the typical 
A. campanulatus (as figured in “Bot. Mag.,” t. 2812, and in 
Blume’s “Rumphia,” I. t- 32 and 33) the spathe is broader 
than high, while in the Northern Territory specimen the 
spathe is higher than broad. The Northern Territory plant 
is, further, darker inside and more distinctly spotted outside 
than the type, and the sterile expansion on the top of the 
spadix is considerably less wrinkled. 

I do not think these differences are sufficient to warrant 
its description as a new species, and, in view of the amount 
of variation known to exist in the species, I am not altogether 
free from doubt as to the expediency of giving it a varietal 
name. But it may be a convenience to distinguish the Nor- 
thern Territory form, and therefore I propose the name 4d. 
campanulatus, Blume, var. australasica, for it. 

Several new species of Amorphophallus have been de- 
scribed since 1879 (the date of Engler’s Monograph), but none 
of the species recorded in the Supplement to the “Index 
Kewensis’ come near the Northern Territory plant, so that | 
have no doubt the plant is unrecorded for Australia. 

Mueller mentions A. variabilis, Blume, as the only Aus- 
tralian species, and Bailey adds two more species, A. galbra 
and A. angustiloba, but all these three species belong to a dif- 
ferent section of the genus, and are very different from the 
plant under consideration. 

The geographical range of A. campanulatus is from 
Madagascar to the Malayan Archipelago and the Melanesian 
and Polynesian Islands, so that its occurrence in Australia 
is only what could have been expected. 
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DESCRIPTIONS OF AUSTRALIAN CURCULIONIDA, WITH 

NOTES ON PREVIOUSLY DESCRIBED SPECIES. 

By Artuur M. Lea. 

Part III. 

[Read October 3, 1905. | 

SUB-FAMILY OTIORHYNCHIDES. 

MYLLOCERUS AND ALLIED GENERA. 

There is a very natural group of the Otivrhynehides, of 
which J/yllocerus is the leading genus, that is abundantly 
represented in Australia. The species are all comparatively 
small, and live on foliage; many of them are clothed witk 
green scales, which to the naked eye are sufficiently beautiful, 
but which, under the microscope, are almost dazzling ; under 
that instrument also scales apparently the most sober greys 
and fawns take on a lovely appearance. The species are most 
numerous in the tropics, and become sparser and more soberly 
coloured the greater the distance from the equator ; from Tas- 
mania the group appears to be entirely absent.* Mr. Pascoe 
proposed a number of genera allied to Myllocerus, but it is 
very doubtful if they will all be maintained. te regarded 
the bisinuation of the base of the prothorax as the main dis- 
tinguishing feature of Myllocerus, but this is a variable 
character, and at least two species (ignaria and bicolor) have 
been referred to Tvtenia, in which the base is bisinuate. 

IT do not know a single external character which alone is 
sufficient to denote the sex of a specimen ; where the sexes are 
before one they can sometimes be distinguished by the greater 
size of the females; in some species also the scape is consider- 
ably stouter in one sex than in the other; the shape of the 
prothorax is also not always the same; but these characters 
are useless for ascertaining the sex of unique specimens. 

The scales are usually so dense that the derm cannot be 
seen, and the shape and positions of the punctures are seldom 
traceable ; consequently, before describing the new species, I 
have always considered it necessary to partially abrade at 
least one specimen. By doing this great differences can be 
seen to exist in the punctures of the prothorax (and to a less 
extent of the elytra), and of which absolutely no sign was 
visible before abrasion. 

* It is true that Myllocerus speciosus was described as from 
Western Australia and Tasmania, but I do not believe that it, 
er any other species of Myllocerus, occurs in Tasmania. 
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Practically any species with green scales, belonging to 
the allied genera, would fit the description of Myllocerus aus- 
tralis, Boi., so until more information is forthcoming I think 
this name should be regarded as non-existent. 

MYLLOCERUS TREPIDUS. Pasc., and DUPLICATUS, Pase. 

There are four specimens before me, from Port Denison 
and Endeavour River, which evidently belong to one of these 
species, but as to which is very doubful if these names really 
appertain to distinct species. The four specimens appear to 
agree very well with either of the formal descriptions, but on 
comparing these together the following apparent discrepancies 
appear : — | 

Trepidus Duplicatus. 

Second joint of funicie longer Second joint much longer than 
than first first 

Prothorax short Prothorax very short 
Scutellum oblong Scutellum less oblong 
Elytra with irregular white Elytra with white sete in double 

setee series. 

Duplicatus is also said to be more richly coloured, and 
the setose scales otherwise arranged. 

The four insects have the elytral sete arranged in places 
in double and in places in treble series, but the apparent 
arrangement is subject to alteration according to the point 
of view. If, however, the character of the antennez is reliable, 
the specimens will belong to trepidus, as the second joint of 
the funicle is but very little longer than the first. 

Myiiocerus Darwin, Blackb. 

I have two specimens from Cairns, one of which agrees 
exactly with the description of this species, but in the other 
three very faint infuscate lines can be traced on the pro- 
thorax. 

MyLiocerus speciosus, Blackb. 

A species which appears to be common in North Queens- 
land* agrees with the description of this insect. The dark 
vittee of the prothorax are somewhat variable in shape and 
width, and the scales on the elytra of some specimens have a 
distinct golden gloss. 

MYLLocERUS LATICOLLIS, N.sp. 

Dark reddish brown: appendages somewhat paler. 
Densely clothed with whitish-grey scales, on the upper sur- 
face obscurely mottled with brown; in addition with stout 
setose scales or sete; dense on legs, dense and rather fine on 
antenne, and subseriate in arrangement on elytra, on the 
latter they are but little elevated above the general level. 

* Cairns, Endeavour River, Cooktown, etc. 
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Head not impressed between eyes; these prominent and 
suboval. Rostrum short, broad, and slightly concave. Scrobes 
distant. Two basal joints of funicle subequal in length. /ro- 
thorax strongly transverse, sides strongly dilated to base; 
base strongly bisinuate and distinctly wider than elytra. 
Scutellum transverse. H/ytra slightly dilated at shoulders, 
thence parallel-sided to near apex: striate-punctate. Femora 
feebly dentate. Length, 55 mm. 

Hab.—Queensland: Cairns (Henry Hacker). 
The base of prothorax distinctly wider than the elytra 

will readily distinguish from all previously described species. 
On abrasion the prothorax is seen to be supplied with rather 
small, isolated punctures ; those on the elytra are fairly large, 
round, and in distinct striz, but before abrasion appear to 
be much smaller and narrowly oblong. 

MYLLOCERUS ABUNDANS, N.sp. 

Black, appendages in places obscurely diluted with red. 
Densely clothed with scales, usually more or less green in 
colour. In addition with numerous sete, which on the elytra 
have a tendency to form in double rows on each interstice. 

Head narrowly impressed between eyes; these oblong 
oval. Rostrum short, but rather narrow, slightly constricted 
in middle, feebly concave along middle. Scrobes deep, 
large, and approximating behind. Antennz stout; scape 
grooved below; first joint of funicle as long as second and 
third, second as long as third and fourth, seventh slightly 
longer than sixth. Prothoraw transverse, apex much nar- 
rower than base, and slightly incurved to middle; sides 
strongly rounded, base trisinuate, the median sinus small and 
the width of scutellum. Sewtellwm transverse. Hlytra not 
much wider than and closely applied to prothorax;  striate- 
punctate. Femora feebly dentate. Length, 65 to 84 mm.. 

Hab.—N.W. Australia: Roebourne (C. French). 
Judging by the numerous specimens before me, the 

colour of the scales seems subject to alteration after death, 
either through improper treatment or through oily exuda- 
tions. When alive the scales are probably of an uniform 
bright green, but in specimens before me there are patches, 
varying from single scales to large, irregular areas, in which 
the process of change appears to be as follows :—From bright 
green to golden green, then to bright golden, then to dull 
golden, and finally to ashy, in this stage all lustre having dis- 
appeared: the patches are never symmetrical (unless the 
whole of the scales are changed), but may be confined to one 
side, and appear in some instances to have been altered 
through contact with other insects in the bottle in which 
they were collected. I believe in other species of the sub- 
family the scales are also subject to alteration. 
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The elytral sete are often indistinct, and (except to a 
slight extent posteriorly) do not rise above the general level, 
on the prothorax they are more distinct. The eyes are less 
prominent than in any other here recorded. The emargina- 
tion of the apex of the prothorax, although of the same 
nature, is much less distinct than in Bovilli. In other species 
of the genus the scutellar lobe is probably emarginate, but the 
emargination masked. In the present species, however, it is 
sufficiently deep to prevent the scales entirely masking it. 
The scape is narrowly grooved throughout its entire lower 
surface, a most unusual character in any genus of weevils; 
there are, however, several of its congeners with traces of this 
feature. On abrasion, the punctures are seen to be as de- 
scribed in the preceding species, and the rostrum to have two 
fine coste marking the inner boundaries of the scrobes. 

Possibly close to aurifex, but differs from the description 
of that species in having the elytra without patches or spots 
of fawn, the rostrum longitudinally impressed (the impres- 
sion, however, often concealed by scales), the eyes shghtly 
oblong, elytra not much wider than base of prothorax, and 
the second abdominal segment (at least along middle) much 
shorter than the first; also in aurifex no mention is made of 
sete. With the description of glawcinus it agrees fairly well, 
but it cannot be that species, as Pascoe tabulates it as hav- 
ing the “eyes round” and “form more slender,” whilst the 
present species is the most robust of its genus I have seen. 

MYLLOCERUS AMBLYRHINUS, 0. Sp. 

Black, appendages reddish. Densely clothed with white 
(very lightly tinted with blue) scales, on the elytra obscurely 
variegated with small pale brown spots. In addition with 
short sete, which on the elytra are curved and slightly ele- 
vated above the general level. 

Head convex. Eyes suboval and very prominent. Ros- 

trum very short, subquadrate, concave only at extreme apex. 

Scrobes distant. First joint of funicle not much longer 

than second. Prothorax strongly transverse, base mode- 

rately bisinuate and slightly narrower than apex; sides 

rounded. #lytra much wider than prothorax, striate-punc- 

tate. Femora minutely dentate. Length, 53 mm. 

Hab.—N.W. Australia: Roebuck Bay (C. French). 

The rostrum is unusually short, and the eyes are more 

prominent than usual. The femoral teeth are so small as to 

be invisible from most directions. On abrasion the pro- 

thoracic punctures are seen to be fairly large, and more numer- 

ous than in the two preceding species, but those on the 

elytra are much the same. fi 

Evidently close to the description of naswtus, but smaller, 
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prothorax slightly narrower at base than at apex, and with 
distinctly rounded sides, the elytra without rows of decum- 
bent scales, although on each interstice there is a row of larger 
scales, but these are nowhere elevated above the others. From 
the description of torrdus it differs in the first joint of the 
funicle shghtly longer than the second and the base of its 
prothorax not very strongly bisinuate. 

MYLLOCERUS SORDIDUS, Nn. sp. 

Blackish-brown, appendages in places obscurely diluted 
with red. Densely clothed with white or whitish scales; on 
the upper surface largely mottled with rusty brown. In 
addition with numerous setz, which on the elytra have a ten- 
dency to form in irregular r ws, and are distinctly elevated 
above the general level. 

Head narrowly impressed between eyes; these suboval 
and not prominent. Rostrum not very short, feebly but regu- 
larly diminishing in width to apex, feebly concave. Scrobes 
rather distant. Antenne fairly stout; apical half of scape 
feebly grooved beneath ; first joint of funicle distinctly longer 
than second. Prothorax moderately transverse, apex feebly 
incurved to middle, sides rounded; base rather strongly bi- 
sinuate and not at all or but shghtly wider than apex. Llytra 
considerably wider than prothorax, very feebly increasing in 
width to beyond the middle; striate-punctate. Femora eden- 
tate. Length, 5-63 mm. 

Hab.—Western Australia: Geraldton (A. M. Lea). 
On abrasion the punctures of the prothorax are seen to 

be fairly large and rather numerous, with the minute inter- 
vening punctures* rather more distinct than usual. 

MYLLOCERUS NIVEUS, 0. Sp. 

Black, appendages reddish. Densely clothed with pure 
white scales. In addition with numerous stout sete, which 
on the elytra are formed into irregular rows and slightly ele- 
vated above the general level. 

Head narrowly impressed between eyes; these briefly 
elliptic and prominent. Rostrum not very short, diminishing 
in width from base but not to extreme apex, gently concave 
in front. Scrobes rather distant, distinct to eyes. Antenne 
thin, all joints of funicle elongate, first slightly longer than 
second. Prothorax moderately transverse, sides rounded, ex- 
treme base slightly wider than apex, and srongly bisinuate. 
Elytra much wider than prothorax, parallel-sided to near 
apex; striate-punctate. Femora finely dentate. Length, 
6-74 mm. 

* These minute punctures are evidently for the scales, the 
larger ones being for the setz:; they are to be seen on all the 
species on abrasion, both on the prothorax and elytra. 
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Hab.—Queensland: Cooktown, Endeavour River (Ac. 
French). 

On abrasion the punctures of the prothorax are seen to 
be rather large, those on the elytra (although before abrasion 
apparently no larger than in other species) are almost as wide 
as the interstices separating them. 

MYLLOCERUS ELEGANS, nh. sp. 

Dark reddish-brown; appendages reddish. Densely 
clothed with pale-green, golden-green or rosy glistening scales. 
In addition with fine sete, which on the elytra are formed 
into irregular rows, and scarcely rise above the general level. 
Length, 6 mm. 

/1ab.—N.W. Australia: Roebourne (C. French). 
In structure much lke the preceding species, but the 

eyes rather less prominent, the prothorax longer, more con- 
vex across middle, the sides more strongly rounded, and base 
not so strongly sinuous; the antennz are stouter, and the 
first joint of the funicle is considerably longer than the sec- 
ond: the scales are greenish instead of dull, dead white, sete 
denser, finer, and longer; the punctures (as seen after abra- 
sion) are also larger and more irregular on the prothorax 
and smaller on the elytra. The sete on the upper surface are 
unusually thin. It agrees fairly well with the description of 
glaucinus, but cannot be that species, which Pascoe placed 
in his table amongst those having “prothorax much broader 
at the base,” whilst in the present species the base and apex 
are of equal width; pudicus (from Nicol Bay, practically the 
same aS Roebourne) is briefly compared with glaweinus, and 
placed beside it in the table, so that it also cannot be the 
present species. 

There are two specimens before me, one having the scales 
as described, the other having them almost entirely without 
gleam, and white, except that in places they are lightly tinged 
with green or gold: on this specimen the elytral sete (al- 
though exactly as in the type) are much more distinct. The 
species, in fact, appears to be one in which the scales (as in 
abundans) are subject to alteration. 

MyYLLocERUS RUGICOLLIS, Nn. Sp. 

Reddish-brown, appendages paler. Densely clothed with 
pale, greyish scales, on the elytra very slightly (or not at all) 
variegated with small spots of pale brown. In addition with 
fairly stout sete, but on the elytra these are very sparse and 
indistinct. 

Head feebly convex, very narrowly impressed between 
eyes: these briefly elliptic and rather large. Rostrum sub- 
quadrate, feebly concave. Scrobes distant. Antenne rather 
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stout ; scape grooved on its lower surface at apex: first joint 
of funicle slightly longer than second, the others all slightly 
transverse; club rather short. Prothoraa moderately trans- 
verse, apex slightly wider than base, sides rounded, base not 
very strongly bisinuate. Llytra much wider than prothorax, 
widest at their middle; striate-punctate. Femora distinctly 
dentate. Length, 5-64 mm. 

Hab.—Queensland: Brisbane (R. Illidge, T. McGregor, 
and E. J. Turner). 

The prothorax has an elevated ridge across its middle, 
with a slight depression on each side behind it, the depres- 
sions being occasionally very distinct. On abrasion the punc- 
tures of both prothorax and elytra are seen to be almost ex- 
actly as in the preceding species, but the elytral interstices 
are narrower and more convex. 

Close to the description of modestus, but all the femora 
distinctly dentate, instead of the front femora only (at least 
it is so implied), prothorax no wider at base than at apex and 
sides quite strongly rounded ; for that species also no mention 
is made of the transverse prothoracic impressions so conspicu- 
ous in the present species. 

There are two specimens before me from the Endeavour 
River, which I hesitate to regard as this species, although 
they have a strong general resemblance to it. They differ in 
having thinner antenne, none of the joints of the funicle 
transverse, and in having the femoral dentition stronger : the 
transverse 1mpressions on the prothorax are also absent. 

MYLLOCERUS ECHINATUS, N. Sp. 

Dark reddish-brown, appendages (except club) somewhat 
paler. Very densely clothed with greyish or ‘pale fawn- 
coloured scales. In addition with numerous stout sete: long, 
erect, or suberect on the elytra, shorter on the prothorax and 
head, and still shorter on the appendages. 

Head with the eyes briefly elliptic and rather large. Ros- 
trum moderately long and concave. Scrobes subapproximate. 
Antenne stout ; first joint of funicle slightly shorter than sec- 
ond. Prothorax as long as wide, sides scarcely rounded, and 
very feebly increasing in width to base, base strongly bi- 
sinuate. Hlytra much wider than prothorax, parallel-sided 
to near apex; striate-punctate. Femora edentate. Length, 
4-45 mm. 

Hab.—North Queensland: (H. J. Carter), Cairns. (E. 
Allen). 

The elytral setz or bristles are longer and stouter than 
in any other species known to me, each is directed at almost 
or quite a right angle with the derm in which it is set. From 
behind they can be seen to be in quite regular rows, of which 
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the alternate ones are slightly higher than the others. On 
abrasion the punctures of the prothorax are seen to be very 
large (they are fully twice as large as those of any here re- 
corded), close together, and rough; those on the elytra are 
large (but smaller than those on prothorax), with the inter- 
stices separating them narrow and rather strongly convex. 
The rostrum has two very strong costae, which are almost or 
quite concealed by the clothing. 

MYLLOCERUS SUTURALIS, N. Sp. 

Dark reddish-brown, elytra and appendages paler. 
Densely clothed with whitish scales; on the under surface 
shghtly tinged with blue, on the upper surface largely (and 
to a variable extent) mottled with rusty brown. In addition 
with numerous stout sete, which on the elytra become long 
and suberect. 

ffead almost flat, and with a small impression between 
eyes; these fairly large and briefly elliptic. Rostrum slightly 
longer than wide, slightly diminishing in width to apex, 
feebly concave. Scrobes distant. Antenne rather thin ; first 
joint of funicle slightly longer than second. Prothorax about 
as long as wide, apex just perceptibly incurved to middle, 
sides slightly rounded, base as wide as apex and feebly bi- 
sinuate. H/lytra much wider than prothorax, almost parallel- 
sided to beyond the middle; striate-punctate. Femora finely 
but acutely dentate. Length, 35-42 mm. 

Tah.—Queensland: Gayndah (Australian Museum). 
The white scales clothe the sides, and form a continuous 

line commencing between the antennze and terminated at the 
tip of elytra, they usually clothe the shoulders and form spots 
(sometimes condensed into more or less oblique fasciz) between 
the sides and suture. On several specimens, however, the 
white scales do not form a median line on the prothorax, and 
on the elytra no distinct spots or patches are defined. The 
elytral setz are almost as long as in the preceding species, but 
are thinner and less erect, whilst those on the prothorax and 
head are quite normal. On abrasion the prothoracic punc- 
tures are seen to be fairly large and dense, those on the 
elytra are also fairly large and close together. 

Although the base of the prothorax is almost truncate, I 
have referred this species to Wyllocerus, despite Mr. Pascoe’s 
contention that all such species should be excluded ; to fall in 
line with Mr. Pascoe it would be necessary to propose a be- 
wildering number of new and highly unstable genera. In 
general appearance, the present is close to several species of 
Myllocerus, closer still perhaps to several species of T2tinza, 
but its dentate femora exclude it from that genus, from 
Proryrus (also with dentate femora and base of prothorax 
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subtruncate), its prothorax distinguishes it, from Prowyrodes 
it is distinguished by the scape passing the apex of the pro- 
thorax. 

MYLLOCERUS TRILINEATUS, nl. sp. 

Dark reddish-brown; elytra and appendages paler. 
Densely clothed with scales ; white on the lower surface, rusty- 
brown, variegated with dingy white on the upper. In addi- 
tion with stout sete, which on the elytra are arranged in 
regular rows, and scarcely rise above the general levei. 
Length, male 5, female 7 mm. 

Hab.—Queensland: Gayndah (Australian Museum). 

Decidedly allied to the preceding species, and placed in 
Myllocerus for the same reasons; but differs in its feeble 
elytral sete and in its larger size, the base of its prothorax 1s 
also slightly more sinuous; the rostrum slightly diminishes ta 
width from base, but not to extreme apex, and is not con- 
cave, and the antenne are rather thin. On abrasion the 
punctures are seen to be much the same, except that those 
on the prothorax are somewhat denser and coarser. In all 
other features of structure, however, the two species are almost 
identical. 

The brown scales are almost absent from the head, form 
three feeble stripes of variable intensity on the prothorax (of 
which the median is always narrower than the others), and 
are condensed into numerous spots on the elytra, these spots 
(although never eye-like in character) frequently have their 
centres darker than their margins. I have two pairs pinned 
as having been taken im cop., but except for the difference in 
size the sexes appear to be exactly alike. 

MYLLOCERUS EXILIS, n. sp. 

Brownish-red, appendages of a rather pale red. Densely 
clothed with white or greyish-white scales (slightly tinged 
with blue or not); prothorax with three very pale stripes of 
brown, elytra usually with very indistinct brownish spots. 
Setz much as in the preceding species. 

Head moderately convex; eyes briefly elliptic. Rostrum 
shorter than wide, feebly diminishing in width to apex. 
Scrobes moderately distant. First joint of funicle just per- 
ceptibly shorter than second; scape stouter in female than in 
male. Prothorar in male slightly longer than wide, in female 
very feebly transverse, sides feebly rounded, base the width 
of apex, and rather feebly bisinuate. //ytra much wider than 
prothorax, widest at about the middle; striate-punctate. 
Femora very feebly dentate. Length, 44-54 mm. 

Hab.—N.W. Australia: Roebourne (C. French). 
A rather thin species; its clothing on the whole is much 

as in the preceding species, except that it is much paler (on 
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only one specimen before me are the markings at all distinct), 
but the size of both sexes is distinctly less, and the prothorax 
is decidedly longer, and on abrasion the punctures are seen 
to be somewhat smaller and more regular. 

The species of Myl/ocerus known to me may be tabulated 
as follows: — 

Prothorax at base wider than elytra 
Prothorax narrower than elytra. 

Prothorax iat base much wider than at 
apex. 

Apex of prothorax strongly incurved ... 
Apex of prothorax straight, or almost so. 

Clothing never green AJ a 
Clothing more or less green. 

Prothorax with two he ages Bre 
witte.. : 

Prothovax without vitte. . 
Prothorax at base not at all or very little 

wider than at apex. 
Elytra with long setz or bristles, 

Setz on prothorax and head also long 
Setz on prothorax and head normal ... 

Elytra never with long sete, 
Clothing more or less green. 

Elytra wider at middle than at base 
Klytra parallel-sided to beyond the 

middle. 
Prothorax strongly rounded in 

middle oe $23 ahs of 
Prothorax at most moderately 

rounded in middle. 
Prothorax less than once and 

one half as wide as long ... 
Prothorax at least once and one 

half as wide as long. 
Sutural interstice with dis- 

tinct sete throughout 
Sutural interstice at most 

setose posteriorly. 
Clothing of upper surface not at all 

oreen. 
First joint of funicle shorter than 

second 
First joint of “funicle longer than 

second 
Rostrum wider than long. 

EKlytra wider at middle than at 
base 

Elvtra parallel-sided to beyond 
the middle ey 

Rostrum longer than wide. 
Clothing pure white cate 
Clothing more or less varie- 

cated. 
Nar rowest laine of rostrum its 
Ape 5 

Narrowest. part of rostrum 
before its apex i 

‘ 
~ 

laticollis, n. sp. 

Bovilli, Blackb. 

cinerascens, Pasce. 

speciosus, Blackb. 
abundans, n. sp. 

echinatus, n. sp. 
suturalis, n. sp. 

trepidus, Pasc. 

elegans, n. sp. 

usitatus, Lea. 

carinatus, Lea. 
Tater, Blackb. 
Darwini, Black. 

erilis, n. sp. 

rugicollis, n. sp. 

amblyrhinus. n. sp. 

niveus, N. sp. 

sordidus, n. sp. 

trilineatus, n. sp. 
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TITINIA. 

As with many others of Mr. Pascoe’s genera, there is 
really very little to distinguish this genus from - y/locerus, the 
sinuation at the base of the prothorax being practically one 
of degree only. I have referred but one new species to it, but 
several placed in J/yllocerus might have been so referred, only 
that their femora are dentate, and this character (not that if 
is a very good one) I have regarded as a bar to the species 
belonging to 7vtonza. 

TITINIA EREMITA, Blackb., and sBicoLor, Blackb. 

Specimens of both of these species were sent to me by 
Mr. Blackburn (his 469 and 3945); the two are very closely 
allied, but appear to be distinct on account of the first joint 
of the funicle being much longer than the second in eremuita 
and not much longer in bicolor; in the former also there is a 
median whitish vitta on the prothorax, and that part is more 
parallel-sided. 

In the table Mr. Blackburn supplies* he divides the 
genus into two sections : — 

“A. Rostrum very narrow between the scrobes.” 
“AA. Rostrum but little narrowed between the scrobes.”’ 

These expressions are somewhat misleading, inasmuch as 
the width of the rostrum between the scrobes 1s much the 
same in both sections;+ in “A,” however, the rostrum itself 
is almost continuously narrowed from the base to the apex, 
but in “AA” it is narrowed from the base, and then in- 
creases in width to the apex. But the upper surface of the 
rostrum between the scrobes is greatly constricted in both sec- 
tions. 

TITINIA ‘IGNARIA, Pasce. 
marmorata, Pase. 
leta, Blackb. 

These names appear to appertain to but one species, 
sgnaria having been described from a female with the mark- 
ings but little pronounced ; marmorata from a male (the male 
is always smaller than the female in this species, as in most, 
if not all, of the subfamily). Jgnaria was described as hav- 
ing the “head (the rostrum presumably included) without any 
traces of lines or excavations”: marmorata as having “‘caprtis 
fronte rostroque in medio linea longitudinaliter impressa.” 
This apparent difference, however, was probably due to the 
— = 

Pee tasN.. W:, 1892, p..121. 
+ At least in /eta, tenuis, and brevicollis of A, and bicolor and 

eremita of AA; the appearance of this space, moreover, varies 
according to whether the scales have been abraded or not. 
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comparative freshness of the individuals, as when the head 
and rostrum are densely squamose no line can be seen, but 
when at all abraded a line can be traced. 

The species is a variable and widely distributed one, and 
is common on various species of acacia. The elytra are some- 
times almost entirely pallid, whilst in others they are very 
decidedly maculate ; they always, however, have rows of sem1- 
erect bristles. The prothorax is usually supplied with three 
infuscate lines, occasionally with but two (it was probably 
from a female of this form that Blackburn drew up his de- 
scription of /ata), whilst a form is not at all uncommon in 
which the whole upper surface of the prothorax is clothed 
with infuscate scales. The size varies from 14 to 2 mm. 

In this species (as in others of the subfamily) the appa- 
rent width and shape of the joints of the funicle differ accord- 
ing to whether they are free or clogged with gum, and fresh 
or abraded. 

On one specimen before me the deciduous mandibular 
processes are present. They are strongly curved, not half 
the length of the head and rostrum combined, widest and 
obtusely dentate in the middle, and of a reddish colour. 

The species is very close to tenuis and brevicollis (if these 
are really distinct), but differs in having the prothorax longer 
and the elytra with semi-erect bristles. 

Hab.-—Victoria: Grampians, Ararat, Melbourne; New 
South Wales: Blue Mountains, Springwood, Forest Reefs ; 
Queensland: Brisbane. 

TITINIA PARVA, Nl. Sp. 

Black, appendages (except middle of femora) reddish. 
Densely clothea with dingy whitish and slaty-brown scales, 
and with sparse, stout sete. 

Hlead narrowly impressed in middle, the impression con- 
tinued on to rostrum. Eyes large, almost round. Rostrum 
gradually narrowing to apex. Scrobes short, deep, and ap- 
proximating behind. Scape strongly curved; first joint of 
funicle distinctly longer than second. Prothorayx feebly trans- 
verse, base lightly bisinuate, sides lightly rounded in middle. 
Elytra subparallel on basal two-thirds, much wider than pro- 
thorax ; striate-punctate. Femora edentate. Length, 23 mm. 

Hab.—Victoria (National Museum). 
The smallest of the subfamily as yet recorded from Aus- 

tralia. From ignaria it differs in being smaller, in the elytra 
having the sete sparse, short, and scarcely (usually not at all) 
rising above the general level (instead of rather dense and 
sub-erect); the club also is reddish. The prothorax is dis- 
tinctly longer than in tenuis and brercollis. 
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The white scales in places (but especially on the under 
surface) are slightly tinged with green, but they are nowhere 
shining; they clothe the head (on one specimen there is a 
broad median patch of brown scales extending from the base 
to between the antennz), rostrum, scutellum, under surface, 
and legs; form four lines on the prothorax (two median and 
two lateral), and are distributed in irregular patches on the 
elytra; on the latter they cover from one-fourth to one-half 
of the surface, on the prothorax they cover less than half. The 
sete are rather numerous on the legs and antenne, rather 
sparse on the prothorax, and very sparse on the elytra: they 
are nowhere dark in colour. The elytra to the eye appear 
almost seriate-punctate, the punctures being partially: visible,* 
but the strize very indistinct. 

SYNOMUS ZRUGINOSUS, n. Sp. 

Black, appendages reaaish. Densely clothed with golden- 
green scales; abdomen and appendages with white scales (with 
an occasional golden gleam) and with white sete. Elytra with 
long, stiff, upright, whitish bristles, prothorax with similar 
but shorter bristles, and still shorter ones on head. 

Head \arge and very feebly convex. Eyes almost round. 
Rostrum slightly diminishing in width from base to apex, 
with a narrow, impressed line, which terminates posteriorly 
in a narrow, ocular fovea. First joint of funicle distinctly 
longer than second. Prothoraa strongly transverse, base 
strongly bisinuate, sides lightly rounded. Scutelswm minute. 
Elytra ovate, widest at about the middle, at base closely ap- 
pled to and no wider than prothorax: striate punctate. F[e- 
mora minutely dentate. Length, 4% mm. 

/Tah.— Queensland: Chillagoe (C. French). 
On both specimens before me several obscure patches of 

greyish scales are to be seen on the prothorax and elytra, but 
these may be due to an oily exudation. The elytra appear to 
be rather finely striate only, but on abrasion fairly large 
punctures are exposed. The green scales will readily dis- 
tinguish it from cephalotes. 

The elytra at the base no wider than the prothorax f is 

practically the only character Pascoe gave as distinguishing 
Synomus from Myllocerus, but it appears to be a very good 

* These are the only ones that are even partially visible, all 
the punctures on the prothorax and elsewhere being quite con- 
cealed 

+ This is due to the narrowing of the elytra to the base, the 
prothorax being normal; in several species of Myllocerus the 
elytra at the base are no wider (in one species they are narrower) 
than the prothorax, but this is due to the hind margins of the 
prothorax being widened out to the base. 



one, and, as in other genera having similar elytra, these are 
partially soldered together, and the wings are rudimentary. 

HoMZOTRACHELUS. 

Although this genus* was referred by Faust to the Zany- 
mecides, it appears to me to belong to the same subfamily as 
Myllocerus, despite its short scape: the side pieces of the 
meso- and meta-sternum to which (and with justice) so much 
importance was attached by Leconte, are identical in both 
genera, and, in fact, were the antenne removed, there would 
be nothing to prevent the species of it being referred to I yllo- 
cerus itself. 

HoMAOTRACHELUS TRICARINATUS, DN. Sp. 

Black, appendages reddish; apical sides of elytra ob- 
scurely diluted with red. Densely clothed with scales— 
white on the under surface and legs, greyish-white on upper 
surface; elytra and abdomen in addition with subsetose 

‘scales, but which do not (or but seldom) rise above the gene- 
ral level. 

Head distinctly impressed between eyes; these large and 
suboval. Rostrum the length of head, sides parallel and al- 
most vertical, sides and middle carinate, the median carina 
bifurcate in front, terminated posteriorly in ocular fovea.+ 
Two basal joints of funicle of equal length, and combined 
slightly longer than scape. Prothorax moderately trans- 
verse, base not much wider than apex, sides moderately 
rounded. Seute//um subtriangular. “//ytra much wider than 
prothorax, each strongly rounded at base, striate-punctate, 
the punctures large, subapproximate and subquadrate, but 
more or less concealed. Femora unarmed, the hind pair 
glabrous internally. Length, 6-65 mm. 

Hab.—Queensland: Port Denison (Macleay Museum). 
The prothorax, although almost truncate at the base, 

appears to be rather strongly bisinuate; as in others of the 
genus the ocular lobes are absent, but their positions are 
marked by small patches of long yellowish sete. The punc- 
tures are everywhere more or less concealed, but those on 
the head and prothorax are evidently rather coarse; those on 
the elytra appear to be large, oblong, and black, but when 
the scales have been abraded appear of different shape and 

* T cannot be mistaken as to its identification, as I have four 
specimens agreeing with the description of H. australasiev, and 
one of which was sent to me with the name by the late Herr J. 
Faust himself. 

+ The expression ‘‘ocular fovea’’ refers to the impression 
which exists between the eyes in almost all weevils, and which 
appears to correspond with the clypeal suture of other beetles. 
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much larger. In general outline it approaches Australasia, 
but the clothing is more uniform, and the elytra! punctures 
are larger. 

SUB-FAMILY CRYPTORHYNCHIDES. 

LYB&BA ACUTICOSTA, N. Sp. 

Male. Red, club infuscate; base of rostrum, sterna, and 
abdomen black. Clothed with bright red, variegated with 
stramineous scales; on prothorax the paler scales form a short 
median and distinct lateral stripes, on the elytra they are 
condensed into numerous small spots, which become more or 
less fasciate in arrangement. Under surface with pale 
scales; head with red scales continued to near antenne. 

Hyes separated the width of rostrum at base. Rostrum 
long, moderately curved, thin, parallel-sided to antenne, 
thence slightly (but noticeably) decreasing in width and 
depth to apex: rather strongly punctate, punctures behind 
antenne partially concealed, but leaving three acute coste. 
Scape inserted one-third from apex, shorter than funicle. 
Prothorar moderately transverse, apex more than half the 
width of base, with dense, partially-concealed punctures. 
Seutellum round and punctate. Hlytra subcordate, each 
gently rounded at base, shoulders gently rounded, striate- 
punctate, punctures partially concealed: interstices regular, 
much wider than punctures. J/esosterna/l plate semi-circular, 
feebly depressed. Abdomen densely and shallowly punctate, 
third and fourth segments straight, their combined length 

more than that of second and much more than that of fifth. 
Femora acutely dentate. Length, 4; rostrum, 14; width, 
24 mm. 

Female differs in having the derm entirely red, the ros- 
trum slightly longer, more noticeably curved, feebly punc- 
tate, shining, gently decreasing in width from base to apex and 
clothed ‘only at base: the antenne inserted less close to 
apex, and the eyes larger and less prominent. 

Hab.—South Australia (Macleay Museum). 
Allied to majorina, but the rostrum different in both 

sexes. 
MELANTERIUS IMPOLITUS, Lea. 

I have to thank the Rev. T. Blackburn for calling my 
attention to a mistake made by me in regard to this species. 
In my table it is included amongst those having “interstices 
raised posteriorly,’ and in the description I say (quite cor- 
rectly), “elytra nowhere ridged.” 

MELANTERIUS COSTIPENNIS, N. sp. 

Piceous-black: head, legs, and rostrum piceous-red, an- 
tennz and elytra somewhat paler. Clothed with moderately 
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elongate scales, varying on different specimens from a strami- 
neous yellow to an ochreous red; prothorax with a basal spot 
and two sublateral stripes: elytra with numerous distinct 
spots of scales, the interspaces with small and obscure sooty 
scales. Metasterna] episterna each with a distinct row. 

Head densely punctate; ocular fovea distinct; eyes 
ovate, separation less than width of rostrum at base. Ros- 
trum feebly curved, sides very feebly incurved to middle; 
male densely and strongly punctate, punctures leaving five 
irregular ridges to antennze; female less coarsely punctate, 
and with only the median ridge moderately distinct. Scape 
the length of funicle: in male inserted one-third from apex ; 
in female two-fifths. /ro:morax strongly transverse, densely 
punctate, punctures in places feebly confluent, with or witn- 
out a feeble median line. Sewtellum oblong-ovate. Hlytra 
about once and one-third the width of and more than twice 
the length of prothorax ; shoulders oblique; seriate-punctate, 
punctures suboblong, feebly connected; interstices much 
wider than punctures, the third, fifth, and seventh acutely 
raised, the ridges shining. J/esosternal plate moderately 
transverse, depressed, and feebly concave. Metasternum 
rather densely punctate, the episterna each with a single row 
of punctures. Abdomen with moderately large and shallow 
punctures on first segment, smaller and sparser on second, 
smaller and dense on fifth ; third and fourth combined, slightly 
longer than second, each with a single row of punctures. 
Legs moderately long: femora rather strongly dentate: pos- 
terior tibiz with punctures in feeble series. Length, 6 (vix.) : 
rostrum, 13; width, 3; variation in length, 44-65 mm. 

Hab.—Tasmania: Launceston (A. Simson), Hobart (H. 

H. D. Griffith, in Acacia galls; A. M. Lea, under bark). 
May be distinguished from all previously described species 

by the alternate interstices of the elytra being triangularly 
raised to the base, with the ridges shining: florvdus -has the 
alternate interstices raised, but not triangularly, nor are they 
shining; aberrans has somewhat similar interstices, but the 
ridges are not continued to the base, and the antenne are 
very different: vnosis has all the interstices raised and the 

eyes widely separated. 

PoROPTERUS NODOSUS, Nn. sp. 

Moderately densely clothed with greyish-brown and small 
but moderately long scales, becoming ochreous-brown on un- 
der surface, base of head and base of prothorax. Ciliation of 
ocular lobes very distinct, even with head in position. 

Convex. ead with the ocular fovea rather large and 
deep; eyes finely faceted. Rostrum with moderate!v dense 

subseriate punctures. Funicle slightly longer than scape, 
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first joint slightly longer than second. Prothoras slightly trans- 
verse, sides rounded, constriction continued across summit, 
across middle a series of four moderately large and very dis- 
tinct tubercles, a subobsolete one on each side of apex: with 
rather numerous large, glossy granules; median line without 
granules, but with a feeble ridge anteriorly. Scwtel/uwm sub- 
triangular, distinct lytra ovate, about thrice the length 
and at widest about once and one-half the width of pro- 
thorax; interstices with numerous small and moderately 
large glossy granules, and with about five or six small 
tubercles on each side; each side at summit of posterior decli- 
vity with a large subconical tubercle ; each side of apex with a 
moderately distinct one. Abdomen with second-fourth seg- 
ments scarcely depressed, and at a glance appearing almost 
equal in length, but the second encroaches on the first. Leys 
long and rather thin; posterior femora extending to apex of 
elytra; third tarsal joint wide. Length, 15; rostrum, 4; 
width, 7 mm. 

Hab.—Tasmania (type in Mr. A. Simson’s collection). 
A very distinct species, belonging to the swecisus group. 

Each elytron has the third interstice subtuberculate at base, 
and with two moderately distinct tubercles between the base 
and the large tubercle, this is obsoletely granulate and out- 
wardly directed. 

PoROPTERUS RHYTICEPHALUS, Nl. Sp- 

Rather sparsely clothed with small scales, each puncture 
containing a distinct scale ; tubercles feebly setose. 

Strongly convex, subcylindrical. Mead and_ rostrum 
roughly punctate; eyes finely faceted: ocular fovea rather 
large. Antenne black; funicle longer than scape, its second 
joint longer than first. Protworar moderately transverse, 
sides rounded ; constriction irregularly continuous across sum- 
mit; with numerous granules; across middle a series of four 
large rounded punctate granules; with a distinct median 
carina, which terminates before base and apex.  Sewtel/uo 
subtriangular. Hlytra oblong-ovate, not much wider than 
prothorax, and more than twice as long; with moderately 
large, round punctures, and with numerous subtubercular 
elevations; second interstice with two tubercles of moderate 
size; one near base round and slightly larger than those on 
prothorax, the other just beyond middle, suboblong, and smal- 
ler ; each side near summit of posterior declivity with a large, 
obtusely conical tubercle ; apex without tubercles. Abdomen 
with third and fourth segments depressed below second and 
just perceptibly below fifth. Legs moderately long and thin: 
posterior femora just passing elytra. Length, 94}; rostrum, 
23: width, 4 mm. 

K 
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Hab.—Queensland (Australian Museum). 
A very distinct species belonging to the swccisws group. 

The (two) specimens under examination are probably partially 
abraded, but as the species is very distinct I have not hesi- 
tated to describe them. The seventh elytral interstice is 
moderately distinctly ridged in middle, so that it causes an 
appearance of a slight epipleural fold. Compared with swcci- 
sus it differs in being considerably narrower, the elytra with 
less numerous tuberosities, the subapical tubercles larger and 
rounded and by the conjointly rounded apex. 

PoROPTERUS LISTRODERES, Nl. Sp. 

Moderately densely clothed with stout brownish scales, 
prothorax with a very distinct complete border of pater 
scales, and which is continued on sides of elytra to apex, but 
decidedly incurved at basal third. 

Flattened, subelliptic. Head flat; ocular fovea indis- 
tinct ; eyes finely faceted. Rostrum rather short and stout, 
increasing in width to apex ; muzzle moderately densely punc- 
tate. Funicle slightly longer than scape, second joint much 
longer than first.  /Prothoraz flat, sides moderately round, 
strongly narrowed towards apex, apex feebly bifurcate. 
Elytra not much wider than prothorax, and scarcely twice as 
long: base strongly bisinuate; with series of large, shallow 
punctures, more regular on sides than on disc; the spaces 
between the punctures often tuberculiform, and with small, 
shining granules, second interstice near apex with a subconi- 
cal tubercle, apex itself without tubercles. Abdomen with 
the third and fourth segments below level of second, but not 
of fifth. Legs moderately long; posterior femora extending 
to apex of elytra; third tarsal joint moderately wide. Length, 
11; rostrum, 24; width, 5 mm. 

Hab.—Queensland: Mount Dryander (A. Simson). 
The very distinct pale lateral markings of the prothorax 

and elytra will readily distinguish this species; it belongs to 
the exitiosus group. ‘The tubercles on the posterior declivity 
are rather small, and are indistinct when viewed from above, 
but they are very distinct from the sides. 

POROPTERUS LONGIPES, 0. sp. 

Moderately densely clothed with muddy-brown scales, in- 
terspersed (especially on legs) with rather long blackish setz 
and with stouter scales, on the elytra these form a feeble 
fascicle on each side at summit of posterior declivity. 

Strongly convex. Head with punctures concealed by 
clothing ; ocular fovea moderately large; eyes finely faceted. 
Rostrum long, thin, moderately strongly curved; basal por- 
tion coarsely, elsewhere finely (very finely in female) punc- 
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tate ; with a feeble median ridge continued to near antennae. 
_Seape inserted two-fifths from apex of rostrum, almost the 
length of funicle; second joint of the latter almost twice the 
length of the first. Prothorawx slightly transverse, subglobu- 
lar; without punctures or tubercles... //ytra ovate-cordate, 
widest at about one-third from base, less than thrice the 
length of prothorax, without tubercles; with series of mode- 
rately large (large at sides) punctures, which are partially 
concealed by clothing. d6domen with third and fourth seg- 
ments not depressed, their combined length equal to that of 
second or fifth; without large punctures except for a curved 
row on intercoxal process, and which, around the cox, be- 
come compressed into a distinct groove. Legs unusually 
long and thin; posterior femora passing elytra: third tarsal 
joint wide. Length, 83; rostrum, 23; width, 4 mm. 

Hab.—Queensland: Cairns (George Masters). 
Belongs to the varicosus group, but is, nevertheless, a 

distinct species, and is not close to any known to me. 

POROPTERUS CAVERNOSUS, Ni. Sp. 

Densely clothed with stout, suberect brownish scales al- 
most uniform in size and colour throughout, except that on 
the legs they are feebly variegated; on the elytra they are 
most numerous on the alternate interstices, but even there are 
less dense than on the prothorax. 

Strongly convex. Punctures of ead and rostrum en- 
tirely concealed, but evidently very coarse; eyes coarsely 
faceted. Rostrum noticeably incurved to middle. Scape 
inserted almost in exact middle of rostrum, much shorter than 
funicle ; second joint of the latter much longer than first, third 
joint almost as long as two following combined, none trans- 
verse. Prothorax as long as wide, or slightly longer than 
wide, sides rounded; densely and coarsely punctate, punc- 
tures entirely concealed. JHyzrra elliptic-ovate; decidedly 
raised above, scarcely twice the length of and once and one- 
half the width of prothorax ; with nine series of large, regu- 
lar foveiform punctures ; the interstices narrow, not much wider 
than the transverse ridges between puncture and puncture. 
Abdomen without distinct punctures, third and fourth seg- 
ments combined slightly shorter than second. Legs moae- 
rately long; posterior femora extending to apex of elytra; 
third tarsal joint moderately wide. Length, 64: rostrum, 
13; width, 3 mm. 

Hab.—Queensland: Cairns (Macleay Museum). 
Belongs to the varicosus group, and with an outline some- 

what similar to that of the preceding species; from which, 
however, it totally differs in the punctures and legs; of the 
described species it is perhaps closer to crassicornis than to 

K2 
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any other, but is abundantly distinct from it on account of 
the absence of large abdominal punctures (one specimen has 
been abraded to make sure of this point), and by the differ- 
ent punctures of elytra. 

POROPTERUS FOVEATUS, N. Sp. 

Densely clothed with ruddy brown scales, interspersed 
with numerous long suberect or erect spathulate scales, which 
are very numerous on legs, and even appear on the apex of 
the scape. 

Strongly convex. Punctures of head and rostrum con- 
cealed, but evidently coarse. Scape inserted slightly nearer 
base than apex of rostrum, stout, subclavate, considerably 
shorter than funicle; the latter with the second joint very 
shghtly (if at all) longer than first, third strongly, fourth- 
sixth moderately strongly, seventh feebly transverse. Pro- 
thorax and elytra much as in the preceding species, but the 
former with a feeble median ridge and much larger punc- 
tures, the latter with a feeble projection at base of third in- 
terstice, and with very much larger and less numerous punc- 
tures or fovee. Abdomen with a few large punctures on the 
two basal and on the apical segments, third and fourth com- 
bined considerably shorter than second or fifth. Legs mode- 
rately stout; posterior femora terminated before apex of 
elytra; third tarsal joint moderately wide. Length, 53; 
rostrum, 12; width, 24 mm. 

Hab.—New South Wales (J. Faust). 
The shape is much the same as in the preceding species, 

but the elytral foves are almost twice as large as they are 
even in that species, and are very much larger than in any 
other member of the varicosus group. The brevity of the 
third joint of the funicle is very unusual. The eyes are very 
coarsely faceted. 

PoOROPTERUS INUSITATUS, 0D. sp. 

Sparsely clothed with smail brown scales; prothorax with 
four fascicles transversely placed in middle, apex feebly bi- 
furcate, each puncture with an elongate scale; elytra with 
the alternate interstices moderately densely clothed, the third 
with a feeble, dark fascia beyond middle, suture posteriorly 
with similar scales, but scarcely fasciculate. Under surface 
moderately densely, the legs, head, and rostrum densely squa- 
mose. 

Strongly convex. Hcad and rostrum roughly punctate ; 
eyes moderately coarsely faceted. Rostrum moderately long, 
noticeably increasing in widin to apex. Scape inserted three- 
sevenths from apex, shorter than funicle; second joint of the 
latter considerably longer tnan first, the others slightly longer 
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tuan wide. /rothorar as long as wide, sides rounded, con- 
‘striction deep, and not quite continuous; with four tubercles 
transversely placed in middle, of which the two median only 
are moderately distinct; with rather large round punctures 
somewhat irregular in size and very irregularly distributed, 
but more numerous at base than elsewhere. JSlytra ovate, 
moderately long, more than twice the length of prothorax, 
widest at basal third; with series of large punctures, becom- 
ing foveze on sides and very small on posterior declivity : 
without distinct tubercles. Abdomen with a few large punc- 
tures (not foveate, however), on the two basal and the api- 
cal segments ; third and fourth combined slightly shorter than 
second or fifth. Legs moderately long; posterior femora ter- 
minatea before apex of elytra: third tarsal joint wide. 
Length, 84; rostrum, 24; width, 4 (vix.), mm. 

Hab.—X. Australia (Horace W. Brown). 
Belongs to the varicosus group, from all the members of 

which it may be distinguished by the exposed and irregular 
prothoracic punctures. On a glance the clothing appears as 
if partially abraded, but I am convinced that the specimen 
described (which was taken at Orange, in New South Wales, 
or Rockhampton, in Queensland), is in perfect preservation. 

POROPTERUS LISSORHINUS, ND. sp. 
Densely clothed with stout sooty and sooty-brown scales, 

rather paler on head and under surface than elsewhere ; pro- 
thoracic scales stouter and less numerous than those on elytra, 
prothorax with six feeble fascicles; four across middle, and 
two at apex; elytra with eight moderately distinct fascicles 
(on the third and fifth interstices) forming two distinct trans- 
verse series; one near base and one at summit of posterior 
declivity. 

Moderately convex, subelliptic. Head with punctures 
entirely concealed by clothing; eyes finely faceted. Rostrum 
long, thin, rather strongly convex; base and sides behind 
antenne coarsely punctate ; elsewhere shining and very sparsely 
and finely punctate. Scape inserted slightly nearer base than 
apex of rostrum, half the length of funicle and club com- 
bined; second joint of funicle slightly longer than first, the 
others transverse. Prothorax and elytra much as in bituber- 
culatus, but the former without carina. Abdomen densely 
and regularly punctate, punctures indistinct, but each carry- 
ing a large scale; third and fourth segments combined slightly 
longer than second or fifth. /egs moderately long; posterior 
femora terminated before apex of abdomen ; third tarsal joint 
wide. Length, 7; rostrum, 24; width, 34 mm. 

Hab.—New South Wales: Mount Kosciusko (J. J. Flet- 
cher). 
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In appearance this species strongly resembles Uitubercu- 
latws, and it is remarkable that the two should have exactly" 

similar tubercles at the base of the elytra; the facets of the 
eye, however, are very much finer (less than half the size) 
than in that species, and forbid its being regarded as a variety. 
Many of the prothoracic and abdominal scales appear to he 
conical in shape. 

POROPTERUS RUBUS, Pasce. 

Two specimens, from Cairns, appear to represent a 
variety of this species. They differ from typical specimens in 
having the clothing longer and denser, the apex of the elytra 
very obtusely mucronate, and all the tubercles more obtuse : 
of the sutural tubercles the second is almost obsolete, being 
transformed into a feeble ridge. 

DECILAUS APICATUS, N. Sp. 

Densely clothed with large soft scales, varying from a 
dingy white to sooty brown, and causing the upper surface tu 
appear speckled. Under surface with longer dingy- “whitish 
scales ; pectoral canal densely squamose. 

Head indistinctly but evidently coarsely punctate. Ros- 
trum stout ; coarsely punctate, punctures irregular in front of 
antenne, behind them evidently in seven rows, the lateral 
row very distinct. Scape stout, almost the length of funicie, 
inserted close to apex. Prothorax (by measurement) sligntly 
longer than wide, with moderately large, round, shallow punc- 
tures, which are entirely concealed. Hlytra oblong-cordate, 
scarcely twice the length of protnorax, striate-punctate, both 
strie and punctures entirely concealed, punctures moderately 
large, but not as wide as interstices, these flat and punctate. 
Abdomen with the punctures almost entirely concealed. An- 
terior tibie at apex with a glabrous, outwardly rounded, and 
obliquely flattened plate, from which ae terminal hook pro- 
ceeds. Length, 5; rostrum, 14; width, 24 mm. 

Hab.—South Australia : Byre’ s Peninsula (Rev. T. Black- 
burn, No. 1492). 

The anterior tibie are very peculiar. The margins of 
the elytra in the vicinity of the abdomen are perfectly gla- 
brous in the (two) specimens under examination, this char- 
acter being invisible from above; it does not appear to be due 
to abrasion. Each puncture of the rostrum behind the 
antennz contains a large scale, which entirely conceals it, but 
as the scales can be traced in seven rows the punctures are 
probably also in rows. 

DECILAUS SQUAMIPENNIS, N. sp. 

Prothorax with three feeble whitish lines, each puncture 
containing a scale, the majority of which are dingy brown, and 
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do not rise to the general level; elytra densely clothed with 
soft pale brownish scales and with paler scales, giving the 
surface a slightly speckled appearance. Under surface and 
legs with brownish-grey scales: head (except between eyes), 
rostrum, and pectoral canal sparsely squamose. 

Head transversely impressed, and with coarse punctures 
between eyes, with smaller (but not fine) and almost regu- 
lar punctures elsewhere. Rostrum moderately long; not very 
coarsely punctate, punctures forming four distinct rows. 
Scape inserted two-fifths from apex, much shorter than 
funicle. Prothorax transverse, with dense, moderately large, 
round, clearly cut punctures, which are larger on flanks and 
smaller on apex than elsewhere ; with or without a feeble median 
line. Lytra subcordate, outline almost continuous with that 
of prothorax ; striate-punctate, punctures moderately large, 
subquadrate, only partially concealed ; interstices feebly con- 
vex, much wider than punctures, themselves rather densely 
punctate. Two basal segments of abdomen, with punctures 
which are but little smaller tnan those on prothorax. An- 
terior femora feebly dentate. Length, 4: rostrum, 1}: 
width, 2 mm. 

Hab.—Australia (J. Faust); Queensland. Gaynaah 
(Macleay and Australian Museums). 

The dentition of the femora is more of the nature of a 
slight lateral extension of the ridge bordering the groove (as 
in moluris), rather than distinct teeth. The difference in the 
clothing of the prothorax and elytra is very pronounced. Six 
specimens have a distinct transverse wnitish spot on each side 
of elytra at summit of posterior declivity, on a seventh these 
spots are continued (running parallel with suture) almost to 
apex, on an eighth they are not traceable. 

DECILAUS CUNICULOSUS, Nn. 8p. 

Clothed with greyish-white scales, on the prothorax long 
and setose, and each arising from a puncture, on the elytra 
softer, and rounded and densely clothing the interstices, each 
puncture with a thin, indistinct scale. Under surface and 
legs with moderately elongate, almost white scales; metaster- 
num with very thin setose scales; pectoral canal moderately 
squamose; head and rostrum with similar scales to those on 
elytra. 

HTead coarsely and irregularly punctate. Rostrum moae- 
rately stout, coarsely punctate, punctures more or less seriate 
in arrangement, and leaving a distinct impressed median 
space. Scape inserted two-fifths from apex, the length of the 
four following joints; of these the first is longer than the 
second. /rothorary moderately transverse, with dense, coarse, 
round punctures. #/ytra subcordate, seriate-punctate, punc- 
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tures moderately large, oblong or suboblong, sometimes with 
slightly wrinkled walls; interstices not separately convex, 
much wider (at base not much wider) than punctures. 4b- 
domen irregularly punctate, the punctures of the two basal 
segments never very large, and not very dense, a few larger 
than the others on second; third and fourth each with a 
single row of squamose punctures. Length, 5; rostrum, 14; 
width, 24 mm. f 

Hab.—South Australia (Rev. T. Blackburn, No. 1493). 
The prothoracic punctures are fully as large as in forami- 

nosus, but those on the elytra are very much smaller than in 
that species. The clothing of the under surface shows a 
slight approach to that of auricomus and tibialis. Mr: 
Blackburn informed me that the specimens described were 
probably taken near Adelaide. 

DECILAUS IRRASUS, nh. sp. 

Sparsely and irregularly clothed with brown and whitish 
scales, forming in places indistinct spots. Sterna and basal 
segments of abdomen with elongate whitish scales; pectoral 
canal almost glabrous. 

Head densely and coarsely punctate. Rostrum mode- 
rately stout, sides feebly incurved to middle; coarsely punc- 
tate, punctures subseriate in arrangement between antenize and 
base. Scape inserted three-sevenths from apex, the length of 
five following joints; of these the first is noticeably longer 
than the second. Prothorar moderately transverse, basal 
two-thirds almost parallel sided, with rather large, round, 
clearly-cut punctures, which become smaller towards apex. 
Elytra oblong-cordate, base almost truncate; seriate-punc- 
tate, punctures moderately large, deep, oblong, or suboblong ; 
interstices not separately convex, narrower than punctures and 
rather coarsely punctate. Aldomen with the two basal and 
the apical segment irregularly but not densely punctate; 
some of the punctures rather large. Length, 34; rostrum, 
14; width, 13 mm. 

Hab.-—Queensland (Australian Museum). 
The prothoracic punctures are about the size that they 

are in dastans, but those on the elytra are considerably 
larger. 

DECILAUS AURICOMUS, Nn. sp. 

Clothed with pale fawn-coloured and whitish scales: pro- 
thorax with three feeble lines of rather stout elongate scales ; 
elytra not very densely clothed with soft, almost round scales, 
a few of which are of an almost pearly whiteness. Middle of 
metasternum and two basal segments of abdomen and the 
four posterior cox with long, slightly curved, golden sete or 
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hair; pectoral canal almost glabrous; legs and head densely 
clothed, the scales feebly variegated. 

Head and rostrum coarsely and irregularly punctate, 
punctures.on the latter scarcely seriate in arrangement, but 
leaving a feeble, longitudinal, impunctate space. Scape in- 
serted two-fifths from apex, slightly shorter than funicle. 
Prothorar moderately transverse, with dense, moderately 
large, round, clearly defined punctures, which are scarcely 
smaller at apex and larger on flanks than on disc. L/lytra 
subcordate; seriate-punctate, punctures large, oblong, all 
connected together; interstices gently convex, the width of 
or slightly wider than punctures, with sparse punctures. 
Abdomen with dense and irregular punctures, none of which 
is very large, third and fourth segments each with a single 
row of squamose punctures. Length, 45: rostrum, 14; width, 
24+ mm. 

Hab.—New South Wales: Sydney (at roots of beach- 
growing plants). 

The clothing of the under surface is most remarkable, 
and, except in the following species, is dissimilar to that of 
any other; two specimens are under examination, and are 
probably both males. The colour of the derm is of a brown- 
ish-red, the elytra and legs rather less dark than elsewhere. 
Each prothoracic puncture contains a scale, but along middle 
and towards sides these scales are stouter and paler than else- 
where, and cause three feeble stripes to appear. The elytral 
punctures cause an appearance as of deep, continuous striz, 
the walls of which are slightly waved. I know of no other 
species having similar punctures, although there is a slight 
approach to them in spissws. 

DECILAUS TIBIALIS, N. sp. 

Male. Upper surface moderately densely clothed with 
stout, sooty scales, interspersed with small spots of pale 
brownish scales. Under surface, legs, head, and rostrum 
with pale brownish scales, the legs feebly ringed with sooty 
ones ; middle of metasternum and two basal segments of ab- 
domen, and the four posterior coxe clothed with very long 
recurved golden setz or hairs. 

Punctures of head and rostrum (except in front of an- 
tenne, where they are moderately dense and coarse) con- 
cealed, on the latter evidently subseriate in arrangement. 
Scape inserted one-third from apex, the length of four fol- 
lowing joints, two basal subequal; club elongate-ovate. Pro- 
thorax moderately transverse, base feebly but distinctly bi- 
sinuate, apex less than half the width of base; with (for the 
genus) rather small punctures, less crowded than usual, but 
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entirely concealed (except at sides); an impunctate and 
slightly depressed median line. Elytra cordate, shoulders 
slightly prominent; seriate-punctate, punctures large and 
deep; interstices feebly convex, not at all or very slightly 
wider than punctures, themselves with small and _ rather 
numerous, but entirely concealed, punctures. Abdomen 
with punctures entirely concealed, but evidently dense and 
not very large. Terminal hook of posterior tibi@ strongly 
incurved and outwardly dentate. Length, 7; rostrum, 11: 
width, 4 (vix.); variation in length, 64-74 mm. 

Female. Differs in being entirely without golden ha*r 
on the under surface, the terminal hook of the posterior tibix 
simple, the rostrum squamose only at base, and antenne in- 
serted more distant from apex of rostrum. 

Hab.—New South Wales: Armidale (D. McDonald and 
A. M. Lea); Tamworth (Lea). 

A much less convex species than usual, the male with 
very remarkable clothing and posterior tibie. I believe the 
species belongs to Decilaus, the clothing of the under surface 
is almost exactly the same as in auricomus, an undoubted 
Decilaus. Many of the elytral punctures have a slightly tri- 
angular appearance, others are more or less rounded or 
ovate, each is isolated by a distinct transverse ridge, which is 
just below the level of the interstice, but which is more or less 
concealed by the clothing. 

DECILAUS SPISSUS, N. sp. 

Very densely clothed with soft, pale, dirty, fawn-coloured 
scales, which are larger and more rounded on prothorax and 
abdomen than elsewhere. Head and rostrum very densely 
clothed ; pectoral canal with a few elongate scales. 

Punctures of head and rostrum entirely concealed, but 
those on the latter evidently seriate in arrangement.  Ros- 
trum wider at base than apex, and much wider than be- 
tween antenne. Scape stout, inserted nearer base than apex, 
the length of two following joints; these subequal in length. 
Prothorax rather strongly transverse, sides not suddenly 
narrowed towards apex; with dense, large, round, clearly- | 
cut punctures, which are partially concealed. LHlytra oblong- 
cordate, more than twice the length of prothorax, striate- 
punctate, punctures rather large, subcontiguous; interstices 
convex, much wider than punctures, fourth widest of all. 
Two basal segments of abdomen with exactly similar punc- 
tures to those on prothorax. Length, 5; rostrum, 14; width, 
24 mm. 

The clothing is so dense that, except where abraded, the 
sculpture can scarcely be seen. 

Hab.—South Australia (Macleay Museum). 
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DECILAUS NOCTIVAGUS, nh. sp. 
Black, antenme and tarsi dull red. Very densety 

clothed with muddy brown scales, with stouter, suberect, and 
darker scales, rather thickly distributed, and forming feeble 
loose fascicles. 

/lead and rostrum with coarse but concealed punc- 
tures, those of the latter evidently in rows. ostrum stout, 
the length of prothorax. Scape stout, inserted two-fifths 
from apex of rostrum, the length of five basal joints of 
funicle. Prothorar transverse, sides rounded; with dense 
but entirely concealed punctures. SHlytra_ briefly sub- 
ovate, not twice the length of prothorax;  striate-punctate, 
punctures large, but entirely concealed, strie traceable 
through clothing. Abdomen with rather dense and large 
but entirely concealed punctures. Length, 2}; rostrum, 2 ; 
width, 12 mm. 

Hab.—New South Wales: Forest Reefs (A. M. Lea). 
With the exception of /ispidus, the smallest of the 
genus. I could only take it (at dusk and night time) crawl- 
ing over old ‘“‘cockatoo” fences, but it was rather numerous 
on them. The surrounding “‘post-and-rail’ fences (although 
numerous other weevils were to be obtained on them at the 
same time) never seemed to attract specimens of this species. 

A specimen from Victoria (Rev. T. Blackburn) differs in 
having the clothing more uniform in size and each individual 
scale traceable and larger. The general colour is a rather 
pale fawn, but with darker patches, the abdomen is sparsely 
clothed, and the femora are distinctly ringed. It probably 
represents a distinct species, or at least a very distinct variety, 
as I cannot find the least variation in the clothing of eighteen 
specimens of the typical form. 

DECILAUS CORYSSOPUS, n. sp 
Black, antenne (club infuscate), and tarsi dull red. 

Densely clothed with dark, muddy-grey, thickly interspersea 
with sooty, erect scales; an obscure patch of paler scales on 
each side of elytra at basal third, and which is sometimes con- 
tinued on to shoulder. Scales of under surface, both of body 
and legs, of a rather dark brown. 

Punctures of head and basal third of rostrum entirely 
concealed ; apical two-thirds of rostrum shining, and with 
round and moderately coarse punctures, not at all seriate in 
arrangement. Scape inserted nearer base than apex, the 
length of two basal joints of funicle; of these the second is 
slightly longer than the first. Prothorax distinctly transverse, 
sides strongly rounded: with dense, moderately large, round, 
clearly-cut punctures, which, however, are almost concealed 
by the clothing. /lytra subcordate, widest about middle; 
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striate-punctate, punctures moderately large, but almost con- 
cealed ; interstices slightly rough, gently convex, much wider 
than punctures. 46domen with dense round punctures. An- 
terior femora distinctly, the four posterior rather feebly, den- 
tate. Length, 5; rostrum, 14; width, 24; variation in 
length, 45-55 mm. 

Hab.—Tasmania: Hobart (H. H. D. Griffith and A. M. 
Lea). 
re tooth on each of the anterior femora is triangular, 

compressed, and distinct, although not large; it is, however, 
of the same character as that of molurvs. 

A specimen (also from Hobart) differs in having the 
scales of a pale fawn, interspersed with sooty brown, and a 
few whitish ones; the elytra have sooty suberect scales scat- 
tered about, and in places forming feeble spots, but forming 
a moderately distinct fascia across middle and a distinct spot 
on third interstice at base: the clothing of the under surface 
and legs is of a uniform fawn. 

DECILAUS OVATUS, 0. sp. 
Dark brown, antennz (club excepted) and claw joints 

paler. Densely clothed with stout adpressed scales of vari- 
ous shades of grey, and stouter on prothorax (where three or 
five paler lines are sometimes traceable) than on elytra. 

Head with dense concealed punctures. Rostrum rather 
strongly curved, comparatively (for the genus) thin, sides 
lightly incurved to middle; basal half with coarse punctures 
subseriate in arrangement, apical half with moderately large 
punctures. Scape inserted almost in exact middle of ros- 
trum, the length of three basal joints of funicle; of these the 
first is sligntly longer than the second. /Prothorax rather 
strongly transverse; with dense and rather large, round, 
clearly-cut punctures, which, however, are almost concealed. 
Elytra not twice the length of and outline subcontinuous with 
that of prothorax; punctate-striate, punctures separated by 
feeble ridges, and becoming very small posteriorly, but every- 
where concealed; interstices convex, punctate, considerably 
wider than strie. (Under surface with dense and large, but 
almost entirely concealed, punctures. Femora slightly but 
acutely dentate. Length, 5; rostrum, 14; width, 22; varia- 
tion in length, 3-54 mm. 

Hab.—Queensland: Cooktown (J. Faust). 
The dentition of the femora associates this species with 

moluris and corysopus, from both of which it may be readily 
distinguished by the clothing; in general appearance it ap- 
proaches /itoralis. The rostrum is unusually thin for Decz- 
laus. In one specimen (probably immature) under examina- 
tion, the whole of the derm is red, the rostrum and elytral 
suture being reddish-brown. 
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INSECTS COLLECTED IN THE NORTH-WESTERN REGION 

OF SOUTH AUSTRALIA PROPER BY H. BASEDOW; WITH 

DESCRIPTIONS OF NEW SPECIES OF MANTID£ AND 

PHASMIDZ.-—NO. 2. 

By J. G. O. Tepper, F.L:S., F.8.8c., Erc. 

[Read October 3, 1905.] 

The insects were collected incidentally during the pro- 
gress of an expedition fitted out to examine the mineralogt- 
cal, geological, and economic conditions of this hitherto little 
visited part of the State, and was engaged in that work 
from March to November, 1903. The Coleoptera were prin- 
cipally identified by the Rev. Thomas Blackburn, and the 
Lepidoptera by Mr. O. Lower, the author being responsible 
for the remainder. The collector, not having much time or 
adequate facilities at disposal, accounts for the comparative 
meagreness and not quite satisfactory state of the specimens 
in some cases. The latter, however, were often supplemented 
by such obtained previously from neighbouring regions. As 
it is, the collection, as the first made there, is of some 1m- 
portance in respect of geographical distribution, filling up a 
considerable gap, and has been deposited by the collector in 
the South Australian Public Museum. 

The present list only comprises the Orthoptera, with 
supplementary descriptions of new species, in addition 
to previously published ones, and accounts for the greater 
part of the collection, as shown by the appended synopsis. 
The rest of the collection embraces the following 
identified species: —Hymenoptera—Chrysis, sp., Camponotus 
testaceipes (Smith), Iradomyrmex glaber (Sm.), Bothroponera 
piliventris (Sm.), Myrmecia sanguinea (Sauss), Mutilla rugi- 
collis (Sauss), Humenes bicincta (Sauss), Megachyle Black- 
burm (Frogg.), Saropoda bambiformis (Sm.). Odonata— 
Hemianax papuensis (Burm.), and Lestes, sp. The remain- 
der of these contain species not previously represented in the 
Museum. 

GENERAL SYNOPSIS. 
Coleoptera ... ... 57 genera, 87 species, 211 specimens 
Lepidoptera Peo is, iO 95 108 a 
Hymenoptera... 13 Be 520 2, 31 %, 
Orthoptera. Phun IR! Ait iio Ob Y 67 i, 
Odonata and Neu- 
ROpteKA |... ... Bicist.s6 6 *. 1] », 

Hemiptera ei ee oe , 21 5, 
Diptera eee. ieee 2 i. 2 ai 

PAS 42 “206 - 45] 4 
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ORTHOPTERA. 

BLATTARIZ. 

Epilampra aspera, Tepper. 

Epilampra notabilis (Walk.), Tepper. 

Periplaneta basedowi, Tepper. 

Pseudepilampra punctata, Tepper, Musgrave Ranges. 

Oniscosuma castanea, Brunner. 

MAnTID&. 

Orthodera marginata, Saussure. 

Orthodera prasina, Saussure. (Also an egg-case.) 

Pseudomantis pulchellus, Tepper. 

Fischeria quinquelobata, spec. nov. 

Male and female. Resembling Archimantis latistylus, 
Brunner, in general aspect. Greyish-brown. Head mucu 
compressed. Eyes large, prominent. Antenne very slender. 
Tips of mandibles black. Pronotum oval, minutely tubercu- 
late, margins minutely spinulate, spines alternately black and 
pale. Meso- and metanotum glabrous, unarmed. Forelegs 
stout, core with the strong, external ridge provided with four 
large lobes and one small one, mucronate, and black under- 
mneath.: internal ridge minutely serrate. Fore femora with 
four spines preceding a fifth much longer one externally ; 1n- 
ternal ridge with numerous sub-equal spines. Middle and 
hind legs slender, latter long, unarmed. Tegmina much 
longer and wider than the wings, greyish ; veins dark brown ; 
two black, sub-rotundate spots at and before middle respec- 
tively ; anal area pale. Wings about half the size of the 
former ; all veins and veinlets of the costal area dark brown 
(similar to tegmina). Cerci broadly oar-shaped, apex sub- 
obtuse. 

Length of body, 92-107 mm.; width, 5-9 mm. 
Length of head, 2-3 mm.; width, 9-10 mm. 
Length of pronotum (base), 7-8 mm.; width, 4-5 mm. 
Length of mesonotum (max.), 32-37 mm.; width, 4-6 mm. 
Length of metanotum, 5-7 mm.; width, 5-7 mm. 
Length of abdomen, 45-52 mm.; width, 6-9 mm. 
Length of ant. coxe, 16-20 mm. 
Length of ant. femora, 20-25 mm. 
Length of ant. tibiz, 8-10 mm. 
Length of ant. tarsi, 10-13 mm. 
Length of med. femora, 20-23 mm. 
Length of med. tibize, 20-24 mm. 
Length of med. tarsi, 12-14 mm. 
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Length of post. femora, 25-32 mm. 
Length of post. tibia, 32-38 mm. 
Length of post. tarsi, 12-14 mm. 
Length of cerci, 9-10 mm. 
Length of tegmina, 24-34 mm. 
Length of wings, 13-20 mm. 
Length of antennz, 16-20 mm. 

The male is similar to the female, only smaller. Bestdes 
the specimens from the North-West, there are three others in 
the Museum collection, viz.: —One, since 1887, from Yactoo, 
Far North (M. Crawford); another from Broken Hill, in 
1890 (F. J. Burgess) ; and a third from Central Australia (R. 
Helms) ; and are comprised in the above measurements and 
description. 

PHASMID. 

Lonchodes caurus, spec. nov. 

Male. Brownish-grey, glabrous, with more or less dis- 
tinct black, or blackish, median line or markings dorsally from 
transverse carina at back of head to fifth abdominal segment. 
Head a little longer than pronotum, tumid behind antenne, 
with a raised flat spot in place of the obsolete central ocellus, 
and two short aivergent ridges lateral thereof. Eyes elliptical, 
small, scarcely prominent. Antenne grey, triquetrous (ter- 
minal portion wanting). Pronotum rotundately arched above, 
median line slightly, lateral carina more deeply impressed, 
transverse carina a little anterior to middle, hind margin nar- 
rowly black. Mesonotum slightly wider than head, sides 
parallel throughout, median line raised, dorsum along the 
middle with numerous blackish, irregularly scattered dots; 
lateral carina rather broad, extending for three-fourths of 
length, brown, externally to same a blackish line extending 
to hind margin, and forming the crest of a low, broad ridge. 
Metanotum of same width, or only slightly wider, as the pre- 
ceding, and of similar structure, but darker brown, and the 
aggregated dots forming a broad dark median stripe. Abdo- 
men with segments, 1 to 3 subequal and of same width as 
thorax, 4 to 6 somewhat narrower, and much longer, tapering, 
next three still more slender, short (two subequal, the third 
scarcely more than half the length of the preceaing), last joint 
with supra-anal lamina very short, latter with closely adpressed 
edges, forming a ridge, subacute, and longer than preceding 
segment. Subgenital lamina boat-shaped, last joint finely 
rugose, apex ovate, whitish. Cerci very short, concealed. Legs 
comparatively short and weak, unarmed, scabrous, grey. 
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Length of body, 70 mm.; width do., 1°5-3 mm. 
Length of head, 4°5 mm. 
Length of pronotum, 3°5 mm. 
Length of mesonotum, 17 mm. 
Length of metanotum, 1] mm. 
Length of abdomen, 35 mm. 
Length of ant. femora, 17 mm. 
Length of ant. tibie, 16 mm. 
Length of med. femora, 14 mm. 
Length of med. tibiz, 16 mm. 
Length of post. femora, 20 mm. 
Length of post. tibie, 16 mm. 
Length of tarsi, 3°5 mm. 

This species appears to approximate in general form to 
Lonchodes Confucius, Westwood, in general form, but differs 
from it in being much smaller and differently coloured, while 
also disagreeing in most of the minute characters. The 
specimen is fairly perfect, excepting the antenne, of which 
only some 12 or 13 of the basal joints are preserved. 

Cyphocrania cornuta, spec. nov. 

Female. Body hoary grey to whitish, or brownish, where 
discoloured. Head with two thick, acuminate, rugose horns, 
almost vertical, and subparallel, and with several rows of 
tubercles. Tegmina small, with brown veins and veinlets. 
Wings perfect, but too small for flight; costal area with base 
pale, and adjoining a large black spot, remainder with ill- 
defined pale and dark bars and blotches ; membranous portion 
deep black, with about five narrow, more or less irregular and 
disrupted transverse pale bars and some small isolated spots 
near the external margin. Pronotum tuberculate, furrowed, 
and ridged. Anterior femora stout, acutely triquetrous, the 
superior ridge with four subequal, broad, forward-directed 
serrations, terminating in acute spinelets. Mesonotum finely 
tuberculate in front and behind, with some scattered spine- 
lets (two larger than the rest), on the disc. Median femora 
with eight spinelets along inferior internal ridge, and one 
near the middle of the external; internal ridge of median 
tibiz with three triangular spines, and one on the external 
near the joint, besides the terminal spurs. Hind femora 
with larger spines along the central line beneath, five small 
spines along the inner lower ridge, and four minute ones on 
the external. Abdomen stout, cylindrical to fifth 
segment, but gradually contracted beyond. Posterior 
margin of fourth segment with four short ridges, the 
outer ones convergent, and the margin between them 
extended into a fohate quadrilateral . appendage 
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with rugose edges, and double mid-rib, 4 mm. long. 
Subgenital lamina much exceeding the next two segments in 
length (24 mm.), apex broad, subemarginate. Cerci very 
short, scarcely exceeding anal segment. Under side of abdo- 
men with a double row of tubercles to sixth segment, 6 to & 
on each segment. 

Length of body, 172 mm. 
Length of head, 10 mm.; width, 7 mm. 
Length of pronotum, 8 mm.; width, 6°5 mm. 
Length of mesonotum, 38 mm.; width, 6°5 mm. 
Lengtu of metanotum, 15 mm.; width, 8 mm. 
Length of abdomen, 103 mm.; width, 9 mm. 
Length of tegmina, 22 mm.; width, 6 mm. 
Length of wings, 47 mm.:; width, 47 mm. 
Length of ant. femora, 34 mm. 
Length of ant. tibie, 33 mm. 
Length of ant. tarsi, 11 mm. 
Length of med. femora, 27 mm. 
Length of med. tibize, 30 mm. 
Length of med. tarsi, 8 mm. 
Length of post. femora, 46 mm. 
Length of post. tibie, 42 mm. 
Length of post. tarsi, 10 mm. 
Length of antenne, 35 mm. 

The described female is the only specimen in the S.A. 
Museum collection which possesses both the conspicuous 
cephalic and the dorsal abdominal appendages denoted, nor 
have I come across figures or uescriptions indicating these in 
the form mentioned—besides other distinctions. There are, 
however, one or two other Central Australian species repre- 
sented, which exhibit similar form and wing structure of the 
females. There is also in tne collection a male with promi- 
nent cephalic horns, which may belong to the same species as 
the described female, although the horns differ in form, being 
very divergent and compressed laterally. There are also seve- 
ral other males with small tubercular spines on the head, but 
these appear to belong to the nornless females referred to 
above. The colour pattern of their ample wings is quite dif- 
ferent from that of the described form, but the detailed 
descriptions, etc., have to be postponed for the present. 

_ Acrophylla nubilosa, spec. nov. 

Male. Pale brown; body very slender. Head glabrous ; 
flat, with indistinct, whitish dots and lines above. Occiput 
with two median depressions, and curved impressed 
furrows on each side. Ocelli obsolete. Antenne 

densely hirsute. Pronotum much shorter and narrower thaa 
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the head, with some longitudinal furrows, terminated by a 
transverse carina near hind margin. Mesonotum cylindrical, 
gradually tapering to near base of elytra, then rapidly ex- 
panding to more than doubie between median legs, thickly 
beset with many small interspersed and some large spines. 
Metanotum stout, glabrous, with three pairs of short, oblique, 
white streaks underneath. Legs very long and slender, all 
ridges with small, distant spinelets, except those of the anterior 
tibiz and of the tarsi. Tegmina short and narrow, costa and 
a short, oblique, discal streak whitish, remainder brown. 
Wings long and rather narrow; costa with some small dark 
spots from near middle to apex; veins and veinlets from pale 
to dark brown, some of the former interruptedly black to- 
wards margin; veinlets bordered with blackish-brown ; outer 
margin broadly suffused with dull blackish, likewise the costal 
part of the membranous disc, with irregular blotches, the. 
dark markings separated by translucent areas. Abdomen 
very slender throughout; sexual organs, including respective 
joint and lamina, also anal joints, very short and tumid. 
Cerci broad, ovate, subacute, nearly as long as the preceding 
three joints together. 

Total length of body, exclusive of cerci, 86 mm. 
Length of head, 5 mm.:; width, 3 mm. (behind eyes). 
Length of pronotum, 3 mm.; width, 2°3 mm. 
Length of mesonotum, 15 mm.; width, 1°5-4 mm. 
Length of metanotum, 13 mm.; width, 4 mm. 
Length of abdomen, 50 mm.; width, 1°5-2°5 mm. 
Length of ant. pedes, 61 mm. 
Length of med. pedes, 44 mm. 
Length of post. pedes, 62 mm. 
Length of tegmina, 10 mm.; width, 4 mm. 
Length of wings, 52 mm.; width, 22 mm 
Length of cerci, 8 mm. 

The species is comparable with Acrophylla_ tesselata, 
G.R.G., from N. Australia (Westwood, Cat. Phasm. B.M., 
Plate xxxv., fig. 1), but is larger, and differs in the paucity 
of the spinulation of the legs, colouration of the wings, ete. 
Tuere are a pair of similar insects in the collection from Cen- 
tral Australia, but appear to differ in proportions. 

Acrophylla paula, spec. nov. 

Male. Brown; in general aspect resembling the preced- 
ing, except size and wing form, in which it approximates 4. 
tesselata, Westwood. Head flat, occiput, with anterior median 
depression (obsolete ocellus) much larger and deepet than in 
preceding, and other markings different. Antenne long, 
slender, 16 (?) jointed, minutely hairy. Pronotum with 
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transverse furrow in the middle. Mesonotum and metanotum 
similar to preceding ; also abdomen. Tegmina reddish- brown, 
costa not whitish, but a whitish, oblique streak indicated ; apex 
rounded. Wings rather short, obtusely rounded ; costal area 
reddish-brown, with indistinct dark markings along the costal 
margin; membranous area almost colourless; veins alter- 
nately pale and dark; veinlets narrowly bordered with black- 
ish, but no other spots or blotches present. Legs long and 
slender, with minute, distant spinelets along the ridges of 
femora and tibie. 

Length of body without cerci, 73 mm. 
Length of head, 4 mm.; wiath, 2°5 mm. 
Length of antenne, 22 mm. 
Length of pronotum, 3 mm.; width, 2 mm. 
Length of mesonotum, 10 mm.; width, 1°5 mm. 
Length of metanotum, 5 mm.; width, 2°3 mm, 
Length of abdomen, 51 mm.; width, 1°3 mm. 
Length of tegmina, 8 mm.; width, 3 mm. 
Length of wing, 38 mm.; width, 16 mm. 
Length of cerci, 5 mm. 

Although agreeing in size and colour patterns of the 
wings with Westwood’s fig. 1 of Plate xxxv. (Cat. Phasm., 
B.M.), the specimen differs much in the minuteness and 
paucity of the spinelets of the femora and tibiz of the legs, 
etc. The ocilli appear also to be practically replaced by mere 
shallow depressions. There are no other specimens in the 
S.A. Museum collection resembling either of the above. There 
is in the collection a female from Lake Aroona (N.W. from 
Port Augusta), and also a nymph of one, which appear to 
belong to the described male in general aspect, contour, and 
colour of wings, etc. Both were collected in December, 1900, 
by Mr. A. Loveday, and are differing in being larger. 

Necroscia bella, spec. nov. 

Male. Greenish to reddish-brown; very slender. Head 
above rounded, minutely and distantly tuberculate, occiput 
anteriorly with a deep oval impression, median line indis- 
tinct ;.sides flat. Antennz not much longer than the anterior 
femora, finely and densely hairy. Pronotum narrower and 
much shorter than the head, with a slight longitudinal and 
a promiscuous transverse carina in the middle. Mesonotum 
scabrous, nearly twice as long as the two preceding together, 
and attenuated towards the middle from both ends. Meta- 
notum stout and the widest part of the body. Abdomen 
slender, gradually attenuated towards and inclusive of seventh 
joint, remainder moderately tumid. Subgenital lamina half 
the length of joint, apex emarginate. Cerci short, ovate, 
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hairy; porrected. Legs simple, very slender, moderately 
long ; femora, tibie, and first joint of tarsi minutely and very 
densely spinulate along all three ridges. Tegmina very small, 
apex rotundately sinuate, elevated knob dark brown, remainder 
pale brown. Wings narrow, apex almost subacute ; veins and 
veinlets of costal area from brown at the base to greenish 
along costa, and whitish near margin; of the remainder from 
bright to faintly rosy ; interspaces pale green near costa, re- 
mainder very faintly rosy, transparent. 

Length of body, 52 mm.; width, from 1-2°3 mm 
Length of head, 3°3 mm. 
Length of antenne, 19 mm. 
Length of pronotum, 2 mm. 
Length of mesonotum, 9 mm. 
Length of metanotum, 3°7 mm. 
Length of abdomen, 34 mm. 
Length of cerci, 3 mm. 
Length of tegmina, 2 mm.; width, 1°5 mm. 
Length of wing, 28 mm.; width, 12 mm. 
Lengtn of ant. femora, 16 mm. 
Length of ant. tibie, lo mm. 
Length of med. femora, 10 mm. 
Length of med. tibiz, 10 mm. 
Length of post. femora, 14 mm. 
Length of post. tibie, 15 mm. 
Length of tarsi, 3-4 mm. 

This species appears to be nearest in affinity to V. annu- 
lipes, Curtis, but is considerably smaller and more slender, the 
proportions of antennze and wings, besides less conspicuous 
characters, appear also to be sufficiently different to entitle it 
to specific rank. It is the first of the genus which has reached 
me from any part of the State of South Australia. 

Bacillus peristhenellus, spec. nov. 

Two males. Body pale ochreous to dull blackish-brown, 
filiform, thorax carinated. stead pale dull ochreous, with 
two interrupted black vitte behind the eyes, an ovate, longi- 
tudinal impression anteriorly, on either side of which a fine 
distinct ridge, hind margin crenate. Eyes yellowish-grey. 
Antenne as long or longer as anterior femora, first joint long, 
flat, next two very short and thick, remainder shorter than 
first, subequal, filiform. Pronotum rough, dull, same colour 
as head, wider behind, anterior margin subcrenate, forming 
a distinct ridge, median carina very fine, marginal ridges 
distinct, intra-marginal carina rather broad. Mesonotum 
with subparallel sides, raised median and submarginal ridges, 
dark brown. Metanotum similar, ridges much more distinct, 
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both meso- and metanotum very minutely papillose between 
the raised lines, and of tue same width. Abdomen very 
slender, apparently flat underneath, brown in the dried 
specimens, tapering towards apex. Legs triquetrous, with 
one or two carina on each face, unarmed. Supra-anal lamina 
very short, triangular. Cerci not exceeding apex. 

Length of body, 35 mm.; width, 1-1°3 mm. 
Lengtn of head, 1°6 mm. 
Length of pronotum, 1°4 mm. 
Length of mesonotum, 9°5 mm. 
Length of metanotum, 6°5 mm. 
Length of abdomen, 16 mm. 

. Length of ant. femora, 11 mm. 
Length of ant. tibie, 11 mm. 
Length of med. femora, 8 mm. 
Length of med. tibiz, 8 mm. 
Length of post. femora, 10 mm. 
Length of post. tibie, 775 mm. 

There are two specimens in the collection, one a mature 
one apparently, the other immature and much smaller. A\l- 
though much smaller, they appear to be best comparable with 
B. Peristhenes, Westwood, in general type of form, and to 
this the trivial name given refers. There are also two 
other immature specimens, too defective for classification. 
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ADDITIONS TO THE CAMBRIAN FAUNA OF 

SOUTH AUSTRALIA. 

By R. ETHERIDGE, JUNR., Hon. Fellow, Curator of the 
Australian Museum, Sydney. 

[Read April 4, 1905.] 

PLATE XO: 

Our Cambrian Fauna is, comparatively speaking, of so 
limited a nature at present that additions are always most 
welcome. Mr. W. Howchin recently forwarded to me a 
small collection of fossils from a new horizon, discovered by 
himself. Mr. Howchin describes the deposit as a “shelly 
band in an oolitic hmestone of much inferior thickness to that 
carrying the great reef of Archzocyathine, situated in the 
Flinders Range, not far from Wirrialpa.” 

The lmestone is, generally speaking, flesh-coloured, and 
the fossils break out on fracture in fairly good condition. The 
oolite grains appear under two conditions: either on a frac- 
tured surface, as small spherical or oval bodies up to one 
millimetre in diameter; or, on weathered faces, in natural 
section, when their structure, under an ordinary pocket lens, 
is very misleading. In this condition they present the appear- 
ance of minute corallites of a fasciculate Rugose coral, with 
definite septa, and are closely packed on some pieces of lime- 
stone, or sparsely distributed on others. On placing a thin 
slice of this pseudo-coral, prepared for the microscope, under 
a high-power objective, the supposed corallites at once resolve 
themselves into oolitic grains of a peculiar structure. These 
grains are wholly composed of concentric layers, or zones, of 
carbonate of lime, with or without a central nucleus of clear 
calcite, accompanied by a radial structure, and it is the latter 
that simulates the appearance of a septate coral. In fact, 
these grains when seen in natural or weathered transverse sec- 
tion resemble very minute Archzocyathine, especially when 
the pellicle is thin, or of small diameter, and enclosing a clear 
nucleus. This radial structure is not uncommon in oolitic 
grains, but its remarkable resemblance to a minute coral has 
not before come under my notice. Between crossed Nicols the 
black cross is clearly seen in places, indicating crystalline and 
not organic structure. No organic nucleus was observed in 
any case. 

I have succeeded in determining one Trilobite, five 
Brachiopods, and one Pteropod, but these, with the excep- 
tion of the Pteropod, bear no specific relation to the more 
copious fauna, described by the late Professor R. _Tate,* 

 * Tate—Tr.R.S.S.A., 1892, xv., part 2, r. 183. 



— 

247 

from Parara and Curramulka, Yorke Peninsula. The chief 

point of interest lies in the addition of the genus Obolella 

to the fauna, hey . 
The following are descriptions of the fossils : — 

TRILOBITA. 

Genus OLENELLUS, Hall, 1862. 

(Fifteenth Annual Report New York State Cabinet Nat. 
Hist., 1862, p. 114.) 

Olenellus, sp. 
(Plate xxv.; fig. 1.) 

Obs.—Two species of this characteristic Cambrian Trilo- 
bite are known already from Australian rocks: —O. Brownuw, 
mihi,* and O. Forresti, mihi,t with a possible third, O. /7) 
Pritchardi, Tate.{ The present specimen is very imperfect, 
but sufficient remains to indicate Olenellus rather than Ptycho- 
paria. It is certainly distinct from Tate’s species, and pro- 
bably also from O. Brownz. . 

The cephalon, less the free cheeks, is semi-circular-sagg1- 
tate. The glabella oblong, rounded in front, gently convex, 
slightly arched in the middle line (most so anteriorly), and 
with parallel lateral margins; the axial grooves are strong and 
undulated, to correspond with the glabella furrows; the first 
pair are mere indentations of the axial grooves and hardly per- 
ceptible, the three latter are all complete; the frontal lobe is 
large and subquadrate, the palpebral lobes obpyriform, the 
eye lobes large, flat, crescentic, and extend as far forwards as 
the palpebral, beyond the first pair of glabella furrows, and 
posteriorly to the fourth complete furrow. The free cheeks, 
neck lobe, and posterior portion of the glabella are not pre- 
served. 

There is not sufficient of this cephalon to enable com- 
parisons to be made; suffice it so say that it certainly is not 
0. (?) Pritchardi, Tate, provided the illustration of the latter 
is correct, and not a mere conventional figure. The form of 
the palpebral lobes, and complete condition of the glabella 
furrows, so far as they are preserved, also forbid a reference to 
O. Brownu. It is nearest to O. Forresti, mihi, from the Cam- 
brian rocks of Kimberley, North-west Australia, possessing 
a similarly elongate glabella, yet not so long as in O. For- 
resti, similarly long and curved eye lobes, and similar pyri- 

* Etheridge—Contrib. Pal. §.A., No. 9, S.A. Parl. Papers, No. 197, 1897, p. 13, pl. i, fig. 1. 
t Foord—Geol. Mag., 1890, vii., p. 99, pl. iv. figs 2, 2Qa-b. 
t Tate—Tr.R.S.S.A., 1892, xv., part 2, p. 187, pl. me ie, 2 
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form palpebral lobes, but our specimen is not sufficiently per- 
fect to complete the comparison. 

On the same piece of limestone is a small portion of ano- 
ther glabella, and on another hand specimen part of a fron- 
tal border of a cephalon. This lends encouragement to the 
belief that additional, and it is to be hoped more complete, 
examples will be forthcoming in the near future. 

BRACHIOPODA. 

Genus OBOLELLA, are 1861. 

(Geol. Vermont, 186}, 11., p. 946.) 

Obolella oe dead sp. nov. 

(Plate xxv., figs. 2 and 3.) 

Sp. Char.—Valve (? pedical) ovate to subquadrate, 
gently convex, rising dorsally into a small umbo; rounded 
ventrally and without emargination ; lateral angles rounded. 
Internal muscular scars hardly at all curved, diverging from 
one another, extending far forward, and tapering to a tine 
point. Surface characters very marked and distinctive, con- 
sisting of a series of clean-cut, flat, concentric steps, the 
“tread’’ of each step practically at right angles to its ‘riser’ ; 
no concentric or radial striz of any kind. 

Obs.—Obolella wirrialpensis may be regarded as the char- 
acteristic fossil of the band of limestone lately discovered by 
Mr. Howchin, and adds another welcome genus to our Cam- 
brian list of fossils. It is a more quadrate form than most of 
the American Obolelle, with the exception of O. cingulata, 
Billings ;* in fact, the outline is more that of Obolus than 
Obolella. On the other hand, the internal structure, so far 
as it is preserved, is that of the latter, and the outline is more 
that of the British than the American species. It is further 
remarkable for its size, being equal to the largest of the 
latter, and far surpassing the former. Three selected speci- 
mens measure as follows : — 

Dorsal to ventral. Transverse. 

a. abtcie ph 4 7 mm. 8 mm. 

b. tase Sd. bpahe davai. 10 mm. 

G. miteal.e boar, Iehomam, 12 mm. 

The step-like nature of the concentric lamin is very char- 
acteristic, and cannot fail to arrest attention, even in frag- 
ments. 

“ Billings—Pal. Foss. Canada, 1871, i., p. 8, figs. 8-10. 
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Obolella, «p. 

(Plate xxv., figs. 4-6.) 

Obs.—It is often a difficult task, in dealing with these 
old organisms, particularly when imperfect, to determine how 

far difference in outline is to be allowea to have weight in 

varietal significance. Associated witn Obolella wirrialpensis 

are a few examples differing from the latter by their ovate 
flask-shaped outline, accuminating towards the umbo, and 

swelling out towards the front; the sculpture appears to be 

similar to that of O. wirrialpensis. | 
In form this rarer shell is clearly allied to the little 

O. gemma, Billings,* of the North American Middle Cam- 
brian, but is very much larger than the latter. 

I anticipate it will ultimately prove to be specifically dis- 
tinct from O. wirrialpensis, but as the amount of material is 
limited I content myself by suggesting that it be called 0. 
wirrialpensis, var. calceoloides. 

Genus OrtHIS, Dolman, 1828. 

(Kongl. Vet. Acad. Handlingar, 1827 (1828), p. 96.) 

Orthis (?) tatei, sp. 2ov. 
(Plate xxv., figs. 7 and 8.) 

Sp. Char.—Pedicle valve, dorsal margin comparatively 
straight; ventral and lateral margins rounded, the former 
non-emarginate ; umbo small, depressed; surface in the me- 
dian line moderately convex, the wings rather flattened ; sculp- 
ture consisting of numerous, thick, sometimes bifurcating, ra- 
dating coste, which die out, or are only faintly perceptible 
on the wings or towards the lateral margins of the valves, the 
surface on these portions being also crossed by very fine con- 
centric lines ; by the prominence of two or three cost on each 
side of the middle, a flattened space, taking the place of a 
sulcus, is marked off. 

Obs.—In the absence of internal features, I am by no 
means confident in the generic reference of this fossil, but in 
all probability it is an Orthis. The specimens present a very 
analogous appearance to one of the late Mr. Thomas Davia- 
son’s figures of O. lenticularis, Wahl.,t from the Dolgelly 
Group of the Upper Lingula Flags of Wales. 

The shell is named in honour of the late Professor R. 
Tate, who practically laid the foundation for paleontological 
study in South Australia. 

* Walcott—Bull. U.S. Geol. Survey. No. 30, 1886, p. 116, 

+ Davidson—Mon. Brit. Foss. Brach., part vii., No. 3, 1869, 
pl. xxxiii., figs. 27-28a. 
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Orthis (ve/ Orthisina), sp. 

(Plate xxv.,° fia? ’92) 

Obs.—I regard this as distinct from QO. tater. The valve 
is a single specimen, apparently the pedicle, and 1s sub- 
quadrilateral, convex, the greatest convexity at about mid- 
way in the length of the valve, the sinus gradually deepening 
and widening towards the front, and bounded laterally by 
ill-defined folds, one on either siue, the surface sloping away 
on either side rapidly to the lateral margins, and at a very 
much less angle within the sulcus; there are indications of 
costz on the divaricating folds and in the sulcus. 

The hinge features are hidden in matrix, nor is the umbo 
distinctly visible; it may, therefore, be either an Orthis or 
an Orthisina. 

It is quite distinct from either Orthis (/) peculiarss, 
Tate,* or Urthisina compacta, Tate,+ but in‘genera]l appear- 
ance it resembles Orthis (?) spiriferoides, McCoy,t{ a Caradoc- 
Bala. species. 

In the Archeocyathine white limestone at Wirrialpa. 

Orthis (ve/ Orthisina), sp. 

(Plate xxv. fig. 19.) 

Obs.—In the same white marble occurs another Brachio- 
pod, which may belong to either of the above genera, the 
same disabilities rendering it impossible to arrive at a satis- 
factory conclusion, as in the preceding instance. 

This valve, again a single example, I take to be the 
brachial. It is rotundato-quadrate, the cardinal margin as 
long as the width of the valve, the surface convex, except on 
the dorso-lateral alations, where it appears to be flattened. 
There is a central, acute, or pinched-up fold, produced for- 
ward, and expanding as it advances. There are indications 
of the existence of strong, distant, sub-radiating coste. 

Whether or no this is the brachial valve of the species 
represented by the preceding form, it is, at present, impos- 
sible to say; the two occur in the same bed, however. There 
is a strange resemblance in the pinched-up fold to the same 
portion on the brachial valve of a Caradoc species, Orthis ves- 
pertilio, Sby.§ 

In the Archzocyathine white limestone at Wirrialpa. 
——E 

* Tate—Tr.R.S.S.A., 1892, xv., part’ 2; p! 185; oe 
tT Vate—loc. cit. pieloo, c. 11. Mes. oar . 

+ Davidson—Mon. Brit. Sil. brach., part viui., No. 4, 1871, 
p. 215, t. Xxxvil.,. fig..oa, 

§ Davidson—Mon. Brit. Sil. Brach., No. 3, t! x=xe) dee: 
a: 
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PTEROPODA. 

Genus HyouirHes, Eichwald, 1840. 

(Sil. Schich. Syst. in Ehstland, 1840, p. 97.) 

Hyolithes communis, Billings. 

Obs.—This genus is represented by single small tubes up 
to twenty-five millimetres in length, but without other dis- 
tinctive characters. I have not seen any trace of an operculum. 
The facies of the specimens is that of //. communis, Billings, 
already recorded from the Parara limestone at Curramulka 
by the late Professor R. Tate. 

DESCRIPTION OF PLATE XXV. 

OLENELLUS, sp. 

ig. 1.—Incomplete cephalon, showing the glabella, palpe- 
bral and eye lobes, etc.— x 2. 

OBOLELLA WIRRIALPENSIS, Hth. fil. 

Fig. 2.—External view of a nearly complete vedicle (?) valve 
— x 3. 

Fig. 3.—Imperfect internal cast, exhibiting traces of muscu- 
lar scars— x 3. 

O. WIRRIALPENSIS, var. CALCEOLOIDES, Eth. fil. 

Fig. 4.—External view of a flask-shaped pedicle (?) valve— 
xX U. 

Fig. 5.—Side view of another specimen— x 3. 
Fig. 6.—Umbonal view of the same— x 3. 

Ortuis (7) rarer, Eth. fil. 

Fig. 7.—Pedical valve with thick, radiating coste on the 
median portion of the valve— x 2. 

Fig. 8.—A similar specimen— y 2. 

OrtHis (vel ORTHISINA), sp. 

Fig. 9.—Subquadrilateral pedicle (?) valve, with a mode. 
rately deep sinus, bounded by ill-defined folds— x 3. 

OrtHis (vel ORTHISINA), sp. 
Fig. 10.—Rotundo-quadrate brachial (?) valve, with a pinch. 

ed-up fold— x 3. 



NOTES ON SOUTH AUSTRALIAN DECAPOD CRUSTACEA. 

PART III. 

By W. H. Baker. 

[Read October 3, 1905. | 

PuatTes XXXII. to XXXVI. 

The following notes deal with some species of Anomura. 
The first three are true hermit crabs of the family Paguride, 
which are closely allied to each other, belonging to that divi- 
sion of the family whose chief characteristics are the posses- 
sion of a par of modified appendages on the first, and ano- 
ther on the second, abdominal somite in the male, and a paw 
on the first in the female. The female also is provided with 
a brood pouch, which arises from the fourth somite on the 
left side, and covers the unpaired biramous appendages which 
serve for the attachment of the eggs. These three species are 
referred to the genus Paguristes. Of the four remaining 
species, three belong to the Porcellanide. Petrocheles aus- 
traliensis, Miers, is a fine species, showing well the transition 
to the Galatheide, and as far as I know has never been figured. 
Of Polyonyx transversus, Haswell, the same may be said; so 
it is here figured, and the description extended. Lastly, a 
Galathea, belonging to the group which contains G. austra- 
liensis, Stimpson; G. aculeata, Haswell; and G. magnifica, 
Haswell, +s described—though provisionally—as G. setosa, for 
the first time. 

Family Pacurip#, Dana. 

Section I., Pagurinew, Ortmann. 

Genus Paguristes, Dana. 

For latest description of genus see Alcock Cat. Ind. 
Decap. Crust., part 2, p. 30, 1905. 

Paguristes frontalis, M.-Edw. Pl. xxxii., figs. 1-7. 

Pagurus frontalis, M.-Edw., An. des Sci. Nat., 2e série, 
t. vi., p. 283, pl. xili., fig. 3. Hist. Nat. Crust., t. 11., p. 234. 

Paguristes frontalis, Alcock Cat. Ind. Decap. Crust., 
part 2, p. 155, 1905. 

Eupagurus frontalis, Cat. Aust. Crust., Haswell, p. 154. 
The carapace anterior to the cervical groove is only 

slightly convex from side to side, anteriorly depressed, rather 
oblong viewed from above, the sides behind the curve of an- 
terior angles being nearly straight ; its surface is smooth and 
polished except for some small scattered punctations, but to- 
wards the sides it becomes somewhat rough or rugose ‘The 
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triangular rostriform tooth is acute, quickly accuminating to 

its apex, depressed and projecting between the bases of 

the scales of the ocular peduncles. The margin of the front 

is raised, and the antennal projections, which do not reach as 

far as the rostrum, are each tipped with a small tooth. A ae- 

pression behind the rostral tooth sends off an obhque branch 

towards each side marking off the hepatic regions, and also a 

median longitudinal groove, which, however, is short. In the 

region of this groove the carapace is slightly rugose trans- 

versely. The hepatic regions are prominent and rounded. 

The antero-lateral portions of the carapace scarcely project 

forward as far as the tubercles of the first joints of the an- 

tenne ; their descending margins carry two or three spinules. 
The cervical groove is deeply marked, and the carapace behind 
it is membranaceous, and is marked with some faint, irregu- 
lar, longitudinal lines; there is a narrow median region ex- 
panding anteriorly, and running to a depression behind. The 
branchial regions are moderately tumid. ‘The carapace 1s 
sparingly hairy at the sides. 

The narrow tergum of the first abdominal segment is tri- 
angular, firm, and bears a few sete. The remainder of the 
abdomen is soft, except in some specimens a little leathery 
underneath ; it is glabrous, except the margin of the oviferous 
sac in the female. The sixth segment is strongly calcified dor- 
sally, and is divided into two main unequal portions by a 
deep, transverse, irregular furrow, the anterior portion thus 
divided is irregularly pitted, the posterior has a median, shal- 
low furrow, which broadens out behind. 

The ocular peduncles are long, as long as the greatest 
breadth of the anterior portion of the carapace, moderately 
robust, not expanding distally, and with a tendency to become 
slightly unequal in length. The basal scales are rather small, 
spiniform, close together, and anteriorly depressed. ‘lhe eyes 
are rather small. 

The basal joint of the antennular peduncle is flattened 
and hollowed above, its external margin is compressed, anu 
each edge bears distally a minute spine (stylocerite). There 
is a small distal spine below also. The second and third 
joints and the thick portion of the upper flagellum are sub. 
equal in length; the lower flagellum is about half the length 
of the upper, and is naked, as is also the short distal por- 
tion of the upper flagellum. | 

The first joint of the antennal peduncle has a prominent 
tubercle below, which bears the aperture of the green gland. 
The second joint is produced distally on the outer side, ending 
in three converging spines, with a group of sete immediately 
below, the inner distal angle is less produced, and ends in a 
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downward curved spinule. The upper surface of the joint is 
hollowed. The third joint is produced below to a strong 
spine, which projects one-third the length of the fifth joint; 
the fourth joint is short and bears a small distal spinule 
above. The fifth joint is cylindrical, slightly curved, and ex- 
pands slightly towards the distal end, reaching to about half 
the length of the ocular peduncle. The acicle is short and 
stout, reaching about as far as the spine on the third joint: 
it bears, besides the acute apex, two short, strong spines exter- 
nally, and one near the base above; it also carries several 
fasciculi of coarse sete. The flagellum is short, not much 
more than twice the length of the peduncle, and is non- 
ciliate. 

The mandibles have the edge of the cutting plate entire ; 
a narrow and not deep cleft separates it from the molar pro- 
cess ; into this the terminal joint of the palp dips. The molar 
process is narrow. The palp is three-jointed, the second joint 
markedly compressed, its plane being transverse to the edge 
of the cutting plate; the third joint, which is about as long 
as the two preceding ones together, is compressed and much 
expanded, its plane being parallel to the same edge. 

In the first| maxilla the external branch has the second 
joint articulated below the apex of the preceding, presenting 
a bifid arrangement: the distal portion is strongly reflexed. 
This branch bears a strong setum on the inner side near the 
base. 

In the second maxille the third joint is compressed, 
tapering irregularly, the apex being without sete. 

In the first maxillipeds the third joint is twisted and 
turned aside so as to be partially hidden behind the exopod. 
The exopod is flagellate. 

The exopods of the two succeeding maxillipeds are very 
robust, compressed, and flagellate. The third maxillipeds 
have their coxal joints contiguous, the iscuium bears a row of 
corneous teeth on the inner side, and the merus a few spinules 
on the same side. 

The chelipeds are large and very unequal, the left one is 
the larger ; in it the merus is trigonous, reaching a little be- 
yond the eyes; it bears a few small, low tubercles, which be- 
come more numerous and larger towards the aistal end ; some 
are minutely punctate at their summits. Tne upper surface 
of the carpus is strongly tuverculate, the tubercles becoming 
almost spiniform on the inner margin. The hand is large 
and swollen, whitish (in contrast to the rest of the append- 
ages, which are red), ana finely granulate, the granules be- 
coming larger towards the inner side. The fingers open trans- 
versely, and are excavate, especially the immobile one, the 
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contiguous surfaces having some punctations, from which a 
few hairs spring. The mobile finger is corneous at the tip. 
There is a broad, rather obscure, ridge on the outer side of 
the immobile finger reaching some distance on the hand; at 
the inner end of this ridge is a small area of well-defined, red- 
dish granules. The hand, including the fingers, is more than 
twice as long as the carpus. On the outer side the fingers 
show no hiatus, but a prominence on the immobile one fits 
into a corresponding slight hollow in the mobile one. ‘The 
right cheliped has the carpus and hand bearing larger tu- 
bercles and granules, and a few fasciculi of hairs on the inner 
margin. . 

The second and third pairs of legs are long, almost glah- 
rous and robust, exceeding the chelipeds in length. The third 
is more robust than the second. In these the meris and pro- 
podi are very slightly serrate above and below, the carpi have 
a distal spine above, and two or three on the outer side, on 
the distal margin. The dactyli, which are longer than the 
penultimate joints, are moderately curved ana compressed, 
that of the third pair is more flattened on the outer side, and 
bears a well-marked, spinulate ridge above; the inner side is 
rounded and has scattered spinules, the lower margin is acute 
and serrate, especially towards the end. The spinules usually 
arise from dark red spots. Tne dactyli terminate in small 
black claws. 

The fourth pair are much shortened, the joints are setose 
on their anterior and posterior margins, non-chelate, the pro- 
podi becoming narrower distally. The dactyl are short, and 
bear some stout teeth. The fifth pair are shorter, smaller, 
and minutely chelate, the pad of scale-like sete covers the 
whole breadth of the distal end of the propodus. 

The first and second abdominal segments bear sexual ap- 
pendages in the male, the rami of the first being coalesced to 
form a semi-cylinder, the inner ramus is provided with a tuft 
of brown stiff sete, which originate about the middle of the 
inner side, and extend beyond its end, intermingling with 
those of the opposite limb, the outer ramus is thickened, com- 
pressed, rounded at the end, which is slightly recurved out- 
wards, bearing a row of minute teeth. ‘Lhe second pair of 
abdominal appendages are long, slender, and uniramous, and 
are terminally slightly spatulate and setose. The three suc- 
ceeding segments are each provided with a weak uniramous 
appendage on the left side. 

The uropods, as usual, are very unequal, the external 
ramus of the pair of the left side is much larger than the 
inner, faleate, and expanded with the usual pavement of 
scale-like sete. 
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The telson bears a few setz in groups, and is divided 
dorsally into four lobes, with a small lozenge-shaped area in 
the middle; the two terminal lobes are unequal, with a median 
cleft between them. The two anterior lobes have each an 
ear-shaped pit. 

The female has a large brood pouch. 
This littoral spécies is one of the largest and commonest 

hermit crabs of our coast, and varies much in size. 
Specimens in the Adelaide Museum. 
Length of a medium-sized specimen, 6 cm. 
Length of carapace, 26 mm. 
Breadth of the anterior portion of the carapace, 10 mm. 
Length of large cheliped, 4 cm. 
Length of ocular peduncle, 10 mm. 
Length of second ambulatory leg, 47 mm. 

Paguristes brevirostris, n. sp. Pl. xxxiii., figs. 1, la. 

The animal is somewhat hairy, especially on the cheli- 
peds, the hairs there, however, not thick enough to hide the 
armature. 

The anterior portion of the carapace is rather flat above, 
sparingly pitted, rough or rugose towards the front and sides, 
with a depression behind the front, marked on eacn side by a 
short, slightly oblique ruga, then another small, depressed 
area lies beween this and the hepatic region. The rostral 
tooth is very short, obtuse, and scarcely projecting farther 
than the prominences external to it; these are rounded, and 
each is tipped with a very small denticle. ‘The hepatic re- 
gions are rounded and slightly tuberculate; they are sepa- 
rated from the other regions by a faintly marked, very ir- 
regular, longitudinal groove, which joins the cervical groove 
behind. The frontal margin is thickened. The portion of 
the carapace behind the cervical groove is thin, and shows 
some small disconnected areas of calcification. The branchial 
regions are moderately tumid and sparingly setose; there is a 
tuft of setz on each side of the cardiac region. 

The ocular peduncles are moderately robust, not as long 
as the breadth of the anterior portion of the carapace, and 
somewhat constricted towards the middle. The basal scales 
are rather small, and bear five or six small red denticles on 
each. They are well separated from each other. 

The antennular peduncles reach nearly to the level of the 
eyes. 
: The outer side of the first peduncular joint of the an- 

tennze bears one or two denticles. The second joint is hol- 
lowed above, its outer distal angle is produced, bearing four 
or five spinules, and there are one or two denticles at. the 
inner angle. The acicle is moderately robust, quickly tapering 
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to a terminal spine, with three or four others on its external 

border, and two on its inner boraer near the base: it reaches 

more than half the length of the fifth joint. The third joimt 
is produced below to a prominent spine, and a small spinule 

_ terminates the fourth joint above. The fifth joint is short, 
reaching about two-thirds the length of the ocular peduncle. 

The flagellum is short, much shorter than the carapace, the 
internodes of the joints bearing rather long sete. 

The chelipeds are moderately robust, nearly equal. The 
merus reacnes a little beyond the level of the eyes, 1ts lower 
external border is spinulate, and it is slightly rugose on the 
external surface ; it bears some spinules on the distal margin, 
and one or two also above a little removed from the distal 
end. The carpus is short, its anterior surface is covered with 
white, more or less spiniform tubercles, which become larger 
on the inner margin. The palm is not much longer than the 
carpus, and is covered anteriorly with similar spiniform 
tubercles, which extend on to the fingers; on a side view the 
joint is strongly wedge-shaped, beiny swollen proximally and 
tapering quickly to the end of the immobile finger. The 
fingers are slightly longer than the palm, transverse, cormeous 
at the tips, and denticulate on their opposable margins, with 
a small hiatus. 

The second and third pairs of legs are nearly equal in 
length—the carpi and propodi of the more posterior pair 
being slightly longer—and exceed the chelipeds by about the 
length of the dactyli. The more anterior pair is more spinu- 
late, spinules being situated on the posterior edges of the 
meri, and on the anterior edges of the carpi and propodi. 
The carpi and propodi also show squamose markings, from 
which hairs arise; these, again, are more evident on the more 
anterior pair; the dactyli of both pairs are longer than the 
propodi; they are scarcely compressed, slightly sulcate, and 
end in dark, corneous claws, and are distally more or less 
spinulate. 

In the male the pairs of appendages to the first and second 
abdominal segments are well developed, as also are the un1- 
ramous appendages on the left side of the third, fourth, and 
fifth segments ; these bear very long sete. 

In the female the brood pouch is a widely open sac, 
springing from the fourth segment. This covers the biramous 
unpaired appendages of the second, third, and fourth seg- 
ments, and carries the ova. 

The ultimate segment is four-lobed, with minute teeth 
and some hairs on the margin of the terminal lobes. 

Length of body, 28 mm. 
Length of carapace, 11 mm. 
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Breadth of carapace, anterior portion, 5 mm. 
Length of cheliped, 17 mm. 
Length of third leg, 19 mm. 
Dredged by Dr. Vereo, S.A. coast, 20-30 fms. 
Types in Adelaide Museum. 

Paguristes sulcatus, 2. sp. Pl. xxxiv., figs. 1, la. 

The animal is very hairy, especially on the chelipeds ; the 
hairs are plumose or pinnate. 

The carapace anterior to the cervical groove is medianly 
smooth, except for a few scattered pits; towards the sides, 
however, it becomes rough and irregularly furrowed. There 
is a rather deep depression behind the rostral tooth, and the 
portion of the carapace immediately behind this dips into it 
rather abruptly. In this region there are a few slight, ir- 
regular furrows, which appear as branching from a median, 
shallow groove, which extends from the frontal depression for 
a short distance behind. The lateral portions of the frontal 
depression are marked on each side by a short, oblique ruga 
(more pronounced than in the preceding species), and the 
hepatic regions, which are full and sparingly pitted, are marked 
off from the rest of the carapace by irregular longitudinal 
grooves, which join the cervical groove behind. The rostral 
tooth is triangular, acute, shghtly depressed, reaching nearly 
as far as the ophthalmic scales. The front between the two 
antennal projections is strongly thickened ; these do not pro- 
ject as far as the rostral tooth, and each is tipped with a small 
denticle. 

The abdomen is of the usual soft nature, the dorsal sur- 
face of its sixth segment is strongly calcified, and divided by 
a transverse groove into two unequal parts; the anterior por- 
tion is marked with three irregular pits, the posterior by a 
median sulcus, which is not so deep as the transverse one, 
and a few small pits. 

The ocular peduncles are long and slender, scarcely ex- 
panding distally from about the middle; they are a little 
shorter than the widest part of the carapace anterior to the 
cervical groove. The ophthalmic scales are small, well sepa- 
rated, and each is tipped with three spinules, one of which is 
small. 

The antennular peduncle reaches nearly as far as the eyes. 
The upper flagellum slightly exceeds the ultimate peduncular 
joint in length. 

The ,.first joint of the antennal peduncle bears 
externally two spinules. The upper surface of the 
second joint is slightly excavated ; it is much produced exter- 
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nally, bearing four or five spines, the two apical ones being 
rather divergent ; there is also a prominent spine on the inner 
‘angle, with a small spinule just below it. The acicle is robust, 
regularly tapering to end in two spines, with one just below 
them on the outer or upper side, and one on the inner side, 
near the base; the acicle reaches rather more than half the 
length of the fifth joint. The third joint is produced below 
to a strong spine, which reaches nearly as far as the fourth 
joint. The fourth joint has a small spinule above at the distal 
end. The fifth joint reaches about as far as the middle of the 
ultimate joint of the antennular peduncle. The flagellum is 
shorter than the carapace, and hairy. 

The chelipeds are equal, and weak. The merus reaches 
to about the level of the acicle of the antennz ; it bears a few 
spines on the upper margin, near the distal end, and a few 
on the other two margins; the external surface is slightly 
rugose. The anterior surfaces of the carpus and palm are 
densely hairy—the hairs hiding the spines—flattened and 
covered witu spiniform tubercles, mostly curved forwards, and 
many with acute, dark tips; these are larger on the inner 
margins. The palm is shorter than the carpus; it is not 
swollen behind, as in the preceding species. The fingers are 
longer than the palm, spinulose, corneous at their tips, and ex- 
ternally marked at their opposable edges with small, rather 
regular teeth. There is no hiatus. 

The second and third pairs of legs are nearly similar, the 
third pair being slightly longer ; they exceed the chelipeds in 
length by about half the length of the dactyli in the second 
pair. The meri are slightly rugose externally. The carpi 
are externally sulcate, as also are the propodi, and with them 
bear on their anterior margins spines similar to those on the 
chelipeds, which, however, are smaller and less numerous on 
the third pair. The propodi also are slightly squamose. - The 
dactyli are about as long as the propodi; they are faintly sul- 
cate and spinulate on their anterior and posterior edges, 
are slightly curved, and end in dark claws. 

The fourth pair is short, non-chelate, the carpus and 
propodus nearly equal in length, the propodus distally nar- 
rowing. The dactylus is short, robust, and spinulate. 

yw The first two pairs of abdominal! appendages in the male 
are well developed ; the single pair of the first segment in the 
female is weak. The other appendages are of the usual char- 
acter. 

The telson is four-lobed, the two anterior lobes larger 
than the posterior ; the posterior lobes are unequal, rounded 
behind, and spinulate and setose on the margins. 

L2 
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Length of body, 37 mm. 
Length of carapace, 16 mm. 
Breadth of carapace anterior to the cervical groove, 

7 mm. 
Length of cheliped, 20 mm. 
Length of third leg, 26 mm. 
Length of ocular peduncle, 6 mm. 
A littoral species. Port Willunga, S.A. coast. 
Types in Adelaide Museum. 
This species differs from /. swhpilosus, Henderson, in the 

following particulars: —'The ocular peduncles are longer and 
slenderer. The ophthalmic scales are smaller and trispinose. 
The rostral tooth is more acute, and there is a strong depres- 
sion behind it on the carapace, and a short, median, longi- 
tudinal groove. The antennal flagellum is well ciliated. in 
the chelipeds the hand is not swollen behind. Im the second 
and third pairs of legs the dactyli are not longer than the 
propodi, and the anterior borders of the last three joints are 
very spinose. Finally, the telson is quadrilobate. 

Family PoRCELLANIDA. 

Genus Porceltana, Lamarck. 

Porcellana rostrata, n. sp. Pl. xxxv., figs. 1, la, 16. 

Tne carapace is subpentagonal, shghtly longer than 
broad, slightly convex benind the protogastric ridges. The 
surface is uneven, being marked by numerous minute trans- 
verse striz ; some of the striz are more distinct, bearing groups 
of soft plumose sete, especially in the female ; two proto- 
gastric ridges are particularly thus indicated. The regions 
are well marked ; the cervical groove distinct. The postero- 
lateral regions are rounded and rugose, the ruge extending 
around the sides of the carapace to the pterygostomial region, 
but not uniting dorsally, as a nearly smooth space intervenes. 
The epibranchial regions are slightly tumid. A narrow, de- 
pressed area borders the antero-lateral regions. The front 
viewed from above shows two prominent lobes, divided by a 
median sulcation, which extends gradually, becoming shal- 
lower backward between the protogastric ridges ; from a front 
view the margins of these lobes show as two arches, the outer 
limb of each being much shorter than the inner, the two inner 
limbs uniting to form an almost vertically depressed, acute, 
median lobe or rostrum; the outer lobes, which form part of 
the inner margin of the orbits, are also depressed ; the edge of 
the front itself bears a series of small denticles, which extend 
to the antero-lateral margins. The antero-lateral margin is 
longer than tne postero-lateral; it is cristate, and shows an 
acute prominence at the external angle of the orbit, a distinct 
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antennal spine, and two others further back; the crest is 1n- 

terrupted by a notch at the anterior end of the cervical 

groove, and on a slight lobe behind the notch are. sometimes 

found two other small spines. The posterior border is raised 

and insinuate. 
The pleon is smooth, polished, and glabrous, except on 

the margins. 
The linea anomurica reacnes from beneath the antennal 

peduncle to the edge of the lateral wall of the carapace, just 
above the coxa of the third pair of legs, a short, oblique ridge 
immediately behind the marginal notch before mentioned 
reaches from the antero-lateral crest across to this suture. 

The eyes are small, and scarcely projecting. 
The first joint of the antennular peduncle has two oblique 

ridges, which converge and unite inwardly. 
The basal joint of the peduncle of the antenna 

is somewhat triangular; it forms the external mar- 
gin of the orbit; its upper portion reaches 
the margin of the carapace, its lower border bears 
three or four teeth towards the inner end, the innermost one 
of which is below the eye, is spiniform, and directed for- 
wards, and is visible from above; the other three teeth are 
small, and point inward. The third joint is a little longer 
than the second, expanding towards the distal end, where 
there is an anterior projection; the fourth joint is small, and 
also has a slight projection. The flagellum is long. 

In the external maxillipeds the ischium is moderately 
broad, sub-triangular, produced a little, and broadly rounded 
at the inner distal angle, its outer distal angle having a 
strong, obtuse tooth, which usually les in a shallow groove of 
the exopod. The outer surface is slightly excavate, and the 
external margin thickened and defined by two ridges. The 
merus has the inner lobe marked with six or seven denticles. 
The carpus also has an internal lobe, with a strong tooth be- 
low, and a longitudinal lateral ridge, and its upper distal end 
terminates in an acute tooth. The joints are fringed with 
the long hairs, as is usual. The exopod is slightly curved, 
and tapers to an obtuse point. It reaches to more than half 
the length of the merus; its outer face is slightly excavate. 

The chelipeds are usually equal in the female; they are 
rough, like the-carapace. ‘lhe merus is short, and bears a 
large anterior lobe, whch is acute, with very small denticles 
on its edge ; there is a small spine on the distal margin under- 
neath. The carpus, which is about as long as the palm, is 
slightly excavate longitudinally on the inner surface; the 
upper surface has two longitudinal sulcations, with a promi- 
nent ridge between them marked by cblique striz; the outer 
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margin bears a series of small forward directed teeth; the 
inner margin is divided into two acute lobes and a distal pro- 
minence, the two lobes bear marginal minute denticles ; there 
are also a few spinules near the distal end above; the lower 
surface is nearly smooth. The palm is much compressed, it 
widens considerably from the proximal end; there.is a broad 
ridge on the upper surface which extends to the hase of the 
mobile finger ; the inner margin is rather acute, with a small 
tooth near the distal end, besides a terminal one; the outer 
margin, which is nearly straight for most of its length, bears 
a series of spinules which extend to the end of the immobile 
finger ; there are also a few spinules along with a dense mass 
of hair on the upper surface towards the outer margin; the 
under surface is nearly smooth. The fingers are very much 
compressed and rather unsymmetrical, meeting their whole 
length with some obscure longitudinal sulcations; the mobile 
one has a sharp ridge above, which near its distal end shows 
some small denticles, its apex is constricted to a hook, its inner 
surface is excavate. The immobile finger is excavate ; its api- 
cal tooth is unsymmetrically placed. In the adult male the 
chelipeds are very unequal, one is often greater developed, the 
hairs are absent, and the asperities much reduced, the fingers 
do not meet except at their apices, and there is a tooth on 
each near the proximal end of their opposable edges. This 
cheliped takes a strong red colour. 

The carapace of the male is much less hairy. 
The three pairs of ambulatory legs are stout, rather 

rough, with groups of soft hairs, the propoai have a series of 
spines behind, the dactyli are strong, more than half as long 
as the propodi; they end in one strong claw, at the base of 
which there is a little tubercle, tipped with a small spine, and 
inwardly from this there are four spines. 

The last pair of legs are very slender and chelate; they 
reach about half the length of the carapace. 

Dredged by Dr. Verco, Investigator Straits, 20-30 fms. 
Length of carapace, 6 mm. 
Breadth of carapace, 5 mm. 
Length of cheliped, female, 10 mm. 
Length of cheliped, enlarged, male, 16 mm. 
Types in Adelaide Museum. 

Sub-genus Polyonyx, Stimpson. 

Polyonyx transversus, Haswell. Pl. xxxvi., figs. 2, 2a. 

Porceilana transversa, Haswell, Cat. Aust. Crust, p. 150. 
The carapace is nearly smooth, much broader than long, 

showing from above a transversely ovate shape, very convex 
in the antero-posterior direction, much less so in the trans- 
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verse, rather more depressed behind than in front. The re- 

gions are faintly defined ; the postero-lateral strongly rugose. 
The protogastric lobes are slightly prominent. The front, 
when viewed from above, appears slightly arcuate, rather 
more than one-third the wiath of the carapace, marked by a 
distinct ridge or crest, the median lobe of which projects, and 
there are two lateral lobes very obscure. Slight insinuations 
mark the orbits above. Viewed from before, the front ap- 
pears nearly straight, the median portion slightly depressed. 
The antero-lateral regions are two-lobed, the lobes separated 
by a wide notch of the cervical groove; they are faintly cris- 
tate, and the anterior one is depressed. © 

The basal antennular joint is ovate and shghtly ridged 
above. 

The eyes are small, scarcely projecting beyond the mar- 
gin of the carapace. 

The basal joint of the antenna is large, sub-triangular in 
shape; its lower margin very arcuate and prominent; a ridge 
runs nearly parallel to the inner margin, and there is a small 
tooth projecting inwards at its interior angle beneath the 
eye; its upper portion reaches the edge of the carapace, and 
both its inner and outer sides are strongly incurved. The 
third joint of the peduncle is narrower and longer than the 
second, the fourth is very short; these three joints are not 
crested or lobed. 

The appendages are more or less iridescent. 

The external maxillipeds are smooth. The internal mar- 
gin of the ischium is almost semi-circular. The merus is sub- 
equal in length to the propodus, and there is on the inner 
side near the proximal end a prominent lobe. The carpus is 
a little shorter than the propodus: it is sub-triangular in 
shape from a side view. ‘The joints are fringed with very long 
hairs. The exopod does not reach to the middle of the merus. 

The chelipeds are slightly unequal—in this specimen the 
right is larger—they are long and well developed, and very 
hairy. In the right one the merus is short, its upper surface 
irregularly rugose ; there is a small incision on the upper dis- 
tal end. The carpus is nearly smooth, rounded behind, some- 
what spindle-shaped viewed from above, nearly as long as the 
carapace ; the inner and upper margin, which is a thin, very 
prominent ridge, bordering a deep longitudinal concavity, 1s 
entire and convex, and is clothed with very long plumose. 
hairs, which extend to parts of the upper surface: the lower 
inner margin is scarcely prominent: there 1s a small incision 
at the distal end above. ‘The palm is a little shorter than the 
carpus, it is compressed, rounded on its upper margin, which 
is marked by a longitudinal line, and bears a few: spinules 
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towards the mobile finger. The lower margin is an acute 
ridge, bearing a row of small teeth, which reach to the end 
of the immobile finger. The oblique outer surface is covered 
with a dense mass of plumose or ciliate hairs, which end 
abruptly at the ridge, the under surface being quite glabrous. 
The mobile finger bears a longitudinal row of well-developed 
teeth on the outer side, on a ridge which sharply marks the 
hairy portion from the glabrous. The fingers are crossed at 
their apices, and each has an internal large tooth. 

The three pairs of ambulatory legs are short, robust, and 
mostly smooth, very hairy. The propodi have a series of 
spines behind. The dactyli are short, curved, and end in two 
claws ; behind these there are two or three strong spines. The 
last pair is very slender and chelate. 

The pterygostomial regions are somewhat excavate, and 
are crossed by a rather sigmoid ridge. | 

The pleon of the female is very long and partially over- 

laps the external maxillipeds: it 1s smooth or slightly punc- 
tate. The first joint is narrow at first, but soon becomes as 
wide as the second, these become successively broader till the 
fifth inclusive, the sixth is slightly concave at the sides, and 
bears a pair of well-developed, biramous uropods. The last 
segment 1s composed of seven plates, one median and triangu- 
lar, the others lateral, the most proximal of which is very 
small compared with the others, the two distal plates form the 
termination. 

Length of carapace, 8 mm. 
Width of carapace, 11 mm. 
Length of cheliped, 19 mm. 
Length of trst ambulatory leg, 10 mm. 
Dredged by Dr. Verco, 17 fms., off Newland Head, S.A. 
One specimen, a female, in Adelaide Museum. 

Genus ?ctrolisthes, Stimpson. 

Sub-genus Petrocheles, Miers. 

Petrocheles australiensis, Miers. Pl. xxxvi, figs. 1, la. 

Petrocheles australiensis, Cat. Crust., N.Z., p. 61. 
Petrocheles australiensis, Cat. Aust. Crust., p. 174. 

The body is nearly flat, covered with scale-lke promi- 
nences, which are small on the upper surface of the carapace, 
but larger on the appendages. From the scales arise short, 
harsn hairs, which, again, are more developed on the lmbs. 

The carapace 1s obcordate, slightly convex in the trans- 
verse direction, less so in the antero-posterior. The cervical 
groove is well marked and wide. The protogastric regioa 
bears anteriorly just behind the orbits two low spines, followed 
by some scale-like tubercles, more pronounced than those 9f 
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the rest of the carapace. Anterior to these spines the front 1s 
depressed, triangular, acute at the apex, each side having 
three strong spines, including the supra-ocular, which is large. 
The interocular space is more than one-fourth the width of 

_the carapace. 
The lateral margins of the carapace are strongly cristate 

anteriorly, furnished with eignt spines, including the post- 
ocular; these have often a few spinules between them; these 
spines occupy about three-fifths the length of the lateral bor- 
der, the postero-lateral remaining portion of which is rounded 
and marked with some oblique ruge. The posterior border 1s 
strongly insinuate. 

The pterygostomial region has a very strong oblique 
ridge, reaching well behind. 

The pleon is broad, the segments marked with trans- 
verse, slightly elevated areas, coarsely hairy. The sixth seg- 
ment is longer than the preceding ones and narrower, the 
lateral margins being deeply excavated to receive the ped- 
uncles of the uropods. The telson is composed of five plates, 
viz., one large, median, and triangular, two elongate and 
lateral, and two terminal ovate, with peduncle-lke constric- 
tions, and fringed with long, plumose sete. 

The eyes are moderately large, on short peduncles. 
The basal joint of the antennule is strongly spined dis- 

tally, as in Galathea. 
Three joints of the antennal peduncle are distinct, the 

first of these is very short, and anteriorly bears a prominence 
tipped with two or three spines, the second, which is also 
short, is prominent in front, with one spine and a few spin- 
ules, the third, though scarcely shorter, is cylindricat; the 
flagellum is about as long as the chelipeds. 

In the external maxillipeds the ischium is moderately 
broad, produced at the internal distal angle, and the margin 
broadly rounded and minutely crenulated, also a little pro- 
duced at the external distal angle. The merus has the in- 
ternal lobe only very slightly projecting, above it is a spine, 
and at the distal end a smaller one. The carpus has two 
longitudinal ridges on its upper surface, and is a little lobed 
internally and deeply hollowed below, to receive the process of 
the following joint. The propodus is much lobed internally, 
the lobe being hatchet-shaped. The joints bear the usual 
long, plumose sete. The exopod is rather slender, reaching 
about half the length of the merus; it bears a few coarse 
granules on its outer border. 

The chelipeds are long, well developed, very spinose to 
tuberculate. The merus joint reaches slightly beyond the 
level of the eyes, and is somewhat compressed, with two small 
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spines on the distal margin above, and with two or three on 
the inner surface longitudinally placed, with a large spine at 
the inner distal angle. The carpus is two-thirds the length of 
the carapace; it is rounded on the outer side with a row of 
seven or eight moderately-sized spines; the upper surface, 
which is nearly flat, bears a median row of a similar number 
of spines. ihe upper anterior border has six large, forward- 
directed spines, and besides these the anterior surface, es- 
pecially towards the distal end, bears some more or less spini- 
form, scattered tubercles. The lower anterior border is almost 
entire, except for the ends of scale-like ridges, which are well 
marked on the under surface. The propodus is much com- 
pressed, the upper or inner margin of the palm is a little 
shorter than the carpus; it 1s covered by oblique ruge, which 
extend for some distance on the under side. The upper or 
outer surface has a longituainal granulate to spinulate ridge 
nearer the inner border than the outer, and between this and 
the outer margin is a flat area, covered by dense but very 
short hairs, with some spinules' intermingled. The outer 
margin is slightly raised, granuiate to spinulate, and a little 
sinuate in outline to the end of the immobile finger. The 
mobile finger is as long as the inner margin of the palm, it 
bears a row of spines on the inner margin, these project for- 
wards and a little inwards. There is another row of spines 
on the outer side, near the cutting edge; the immobile finger 
has a similar row in the corresponding position. The cutting 
edges of both fingers are furnished with strong teeth, which 
become smaller and more numerous distally; an hiatus occu- 
ples about two-thirds the length of the fingers, and the tip of 
the mobile finger is long and hooked, and overlaps its fellow, 
which is almost straight. The under surface of the propodus 
is covered with scale-like tubercles and is almost glabrous ; it 
has an indistinct, broad, longitudinal ridge, which corresponds 
in position to the one on the upper surface. 

The three pairs of legs which follow are strong, the first 
reaches a little further than the end of the carpus of the 
cheliped. They are very setose, and are covered with the 
scale-lke markings. The meri are compressed with a few 
strong spines on their anterior margins, and one _ strong 
spine near the distal end of the posterior border, and another 
just above it. The propodi, which are scarcely compressed, 
have three or four small spines behind, especially one at the 
distal end. The dactyli are short and stout, with one ter- 
minal slightly curved claw and four spines inward from this. 

The last pair much reduced in size is minutely chelate, 
and bears terminally many stiff hairs. . 

Length of carapace in the median line from tip of ros- 
trum to the insinuation of the posterior border, 23 mm. 
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Breadth, 23 mm. 

Length of cheliped, 56 mm. 

It is impossible to look at this species without recognising 
its strong likeness to the family Ga/atheide. 

Dredged by Dr. Verco, St. Vincent Gulf; also a speci- 
men from Port MacDonnell, collected by Dr. ‘Lorr. 

Family GALATHEIDA. 

Genus Galathea, Fabricius. 

Galathea setosa, 1. sp PI. xxxv., figs. 2, 2a, 2b. 

This species is found with G. australiensis, Stimpson, and 
though closely allied to it is, however, I believe, distinct. 

The transverse strie of the carapace, which are much less 
numerous than in that species, are, especially on the gastric 
and hepatic regions, broken up ‘nto arcuate lobes or squame, 
from which spring very long, coarse, minutely serrate sete, 
along with some shorter ones; these extend on to the ros- 
trum, where they arise from small, round tubercles, and are 
longer than the rostral teeth. The rostral teeth are somewhat 
ovato-lanceolate in shape, especially the terminal one. ‘The. 
armature of the surface of the carapace is insignificant ; there 
are two very small, obtuse teeth on the gastric region, placed 
on the most anterior arch, which are wider apart than the 
two spines of G. australiensis; two similar teeth are placed 
further back and wider apart than these, while there is one 
on each hepatic region. The first two teeth only are constant. 
The lateral spines of the carapace are seven, including the 
post-ocular, which is small. 

The three anterior segments of the pleon, except the 
first, have deep, transverse sulcations, the posterior margins of | 
which, and also faint transverse ridges close to the anterior . 
margins, are fringed with similar forward-directed sete, as 
those on the carapace. The fifth segment has a strong trans- 
verse ridge about the middle, the hairs of which and also 
those of its anterior faint ridge are directed backwards. 

The eyes are rather large; they have a fringe of strong. 
sete at their bases. 

The spines at the ends of the antennular joints are long, 
being visible beyond the eyes. 

The flagella of the antenne are longer than the chelipeds 
and are furnished with setz at the internodes. (Those of (. 
australiensis are nearly naked.) 

The chelipeds, as compared with (. australiensis, are 
shorter and stouter ; they are squamose and clothed with long, 
coarse hairs, the spines also are longer and not so projecting . 
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outwards. The fingers are nearly as long as the palm, elon- 
gate, and becoming more narrowed or acute at the ends; they 
are excavate, and have no hiatus in either sex, and are mi- 
nutely serrate on their outer opposable edges. The immobile 
finger terminates in two strong, hooked teeth, with one more 
or less rudimentary on each side. The mobile finger has one 
hooked tooth, with a rudiment on each side. 

The following three pairs of legs are very spiny and very 
setose. The dactyli are strong, with horny, curved claws and 
marginal spines. 

In both species the telson of the nels has on each side 
above the middle a group of strong, corneous bristles; these 
on stronger magnification appear to be hollow, and have their 
tips split, and in spirit specimens have a shiny appearance 
and golden colour. G. australiensis varies in colour, speci- 
mens from shallow water are greenish or bluish, those from 
20-30 fms. are deep red. The present species has a remark- 
able colouration. The carapace is white in the middle, and 
towards each side is a band of colour, in which violet, orange, 
and brown are seen. The sternal surface is orange. The 
chelipeds are white, with red spots, the tingers are deep red. 
The legs are banded with violet, orange, and white. The an- 
tennal flagella are red. 

Although the differences between these two species are 
small, they appear constant; a moderate series of specimens 
having been observed with no sign of intermediacy. In prac- 
tice they are not difficult to separate. 

Through the kindness of the Director of the Australian 
Museum, I have been able to compare this species with G. 
aculeata, Haswell, and note the following differences :—G. 
aculeata is much less setose and spinose on all parts, its ros- 
trum is nearly smooth, and its terminal spine is much slen- 
derer and lanceolate. ‘The joints of the chelipeds are much 
less robust, the carpi being longer. The fingers are notably 
longer than the palm. 

From G. magnifica, Haswell, it differs in the coarse and 
harsh hairs of the carapace. In the striz of the gastric region 
being broken up into arcuate lobes. In the setose, rostrum, 
eye peduncles, and limbs. The colour markings are also 
different. 

Length of carapace, 5 mm. 

Length of cheliped, 10 mm. 

Dredged by Dr. Verco, Investigator Straits, S.A., 20-30 
fms. 

Types in Adelaide Museum. 
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DESCRIPTIONS OF PLATES. 

Prats: XXXIT. 

Paguristes frontalis, -M.-Edw. 
Antennal peduncle, side’ view, enlarged. 
Mandible, enlarged. 
First maxilla, enlarged. 
Second maxilla, enlarged. 
First maxilliped, enlar ged. 
Large cheliped, enlarged. 
Appendage of first abdominal somite of male en- 

larged. 

Puate XXXII. 

Paguristes brevirostris n. sp., enlarged. 
ee nf anterior regions, enlarged. 

PoarTe A oe Vs 

Paguristes sulcatus, n. sp., enlarged. 
‘A 3 anterior “regions, enlarged. 

Puate XXXV. 
Porcellana rostrata, n. sp., enlarged. 

anterior regions, enlarged. 
“ a third maxilliped, enlarged. 

Galathea setosa, n. sp., enlarged. 
* i third oaubliced. enlarged. 
eg bi . cheliped, enlarged. 

PuateE XXXVI. 

Petrocheles australiensis, Miers, enlarged 
’ third maxilliped, enlarged. 

, da 

; Polyonyx transversus, Haswell, enlarged. 
5a oe anterior regions, enlarged. 
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FURTHER NOTES ON AUSTRALIAN COLEOPTERA, WITH: 

DESCRIPTIONS OF NEW GENERA AND SPECIES. 

By the Rev. T. Brackxpurn, B.A 

[Read October 3, 1905.| 

XXXV. 

LAMELLICORNES LAPAROSTICTI. 

TROGIDES (continued). 

LIPAROCHRUS. 

The species of this genus, as distinguished from Antvo- 
chrus, are of very uniform facies, and much general resem- 
blance, inter se, but differing by very satisfactory structural 
characters. They are easily divided into well-marked groups, 
distinguished by the number of striz on the elytra and the 
external armature of the front tibie. The species of only one 
group—that with numerous, closely placed elytral striz—are, 
so far as I know, much subject to variety, and it is just pos- 
sible that in that group the forms which I regard as varieties. 
of one species may represent a considerable number of very 
closely allied species. Several species, which I refer to Dr. 
Sharp’s genus antiochrus, have been attributed to Liparo- 
chrus, and concerning that reference I propose offering some 
notes below, under the heading “Antiochrus.” Sixteen names 
have been proposed as names for species referred to Lzaparo- 
chrus, and one Liparochrus has been erroneously named as % 
member of the genus Ualodes. Of the above-mentioned 
seventeen names, however, all except (at most) eight, I believe 
to be synonyms, or not to represent true Liparochri, and of 
the eight one name is of doubtful validity. It will be wall 
to enumerate this synonymy before I pass on to furnish a 
tabular statement of the distinctive characters of the named 
LIiparochri of Australia, and to describe two new species: 
which are before me. 

L. crenatulus, Fairm., pimelioides, Lansb., and globulr- 
formis, Macl., I believe to be synonyms of multistriatus, Har., 
for reasons set forth below, under the name mu/tistriatus. 

L. | celodes) bimaculatus, Macl., is said by Harold to be 
L. fossulatus, Westw. This is probably correct. I have seen 
the type specimen, and it is certainly a Liparochrus. M 
note, when I examined it, is, “Liparochrus, probably (from 
memory) fossulatus, but there is not a specimen of the latter 
at hand for comparison.” 

L. raucus, Fairm., is evidently, I think, judged by the 
description, a synonym of the earlier name, s:/phoides, Har.. 
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L. ciliboides, /lar., is described in terms that do not dis- 
tinguish it from scu/ptilis, Westw., and is probably identical 
with it. 

L. aberrans, Fairm., oblongus, Uar., and politulus, 
Macl., must be referred to Antiochrus. 

L. asperulus, Fairm. The author’s description of this 
species does not indicate characters that would enable me to 
place it in the following tabulation. I conjecture that it has 
probably tridentate front tibie, and if so it certainly must 
stand among the four species that I have placed last in the 
tabulation. Fairemaire himself states that it is near one of 
them (L. geminatus, Westw.). The statement that the inter- 
stices of its elytra are rugulose seems to distinguish it from 
all the four species I have referred to above, and its colour 
being stated as “‘black’” further indicates its distinctness 
from all of them except geminatus. I have not seen any 
Liparochrus which fits Fairemaire’s description. Nevertheless, 
it is to be noted that the differences cited between this species 
and geminatus (in which the elytral interstices of the elytra 
have a decided tendency towards rugulosity) are so much of 
degree that there is room for doubt whether the description 
may not have been founded on a small, strongly sculptured 
example of the older species, a doubt that could be set at rest 
only by examination of the type or of specimens agreeing with 
Fairemaire’s description, and emanating from Fairemaire’s 
locality (Peak Downs, Qu.). If its front tibiz have only 
two external teeth the word “nitidissimus” in its description 
distinguishes ZL. asperulus from its congeners of the same 
group. 

TABULATION OF CHARACTERS. 

A. Elytra with closely packed, non-gemi- 
nate striz ... multistriatus, Har. 

AA. Elytra with widely ‘spaced — striz, 
which run in pairs. 

B. Front tibize bidentate externally. 
C. Elytra opaque, with nitid gran- 

ules on the interstices... silphoides, Har. 
CC. Elytral interstices not bearing 

nitid granules sculptilis, Westw. 
Le Front tibie tridentate externally. 

C. Elytra blackish, each hearing 2 
red spots “ quadrimaculatus, Har. 

CC.. Elytra not bimaculate. 
D. Elytral striz impressed with 

comparatively aree foveiform 
~ punctures er ... fossulatus, Westw. 

DD. Elytral striz finely (or 
searcely) punctulate. — 

E. Expanded lateral part of 
pronotum closely punctulate 
or strigose. 
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F. Clypeus not abruptly ex- 
panded in front of the eye. 

G. Colour black, or nearly 
so;  elytral interstices 
somewhat closely punctu- 
ate: Vee Re Oe es ... geminatus, Westw. 

GG. Colour bright  ferrugi- 
nous; elytral interstices 
very sparsely punctulate rufus, Blackb. 

FF. Clypeus strongly and ab- 
ruptly expanded in front 
of eye ae a ... dilatatifrons, Blackb. 

EE. Expanded lateral part of 
pronotum punctureless, with 
a few setiferous granules... nitidicollis, Blackb. 

L. multistriatus, Har. I believe this to be an extremely 
variable species, widely distributed in Northern Australia, and 
L. crenatulus, Fairm., pimelioides, Lansb., and perhaps globu- 
liformis, Macl., to be synonyms of Harold’s name. I have 
examined a large number of specimens from numerous locali- 
ties, having the closely striated elytra which distinguish the 
above:namcd forms from the other named Australian Liparo- 
chri, and find among them a wide range of size and many dif- 
ferences in the sculpture of the pronotum, all these differ- 
ences being observable, inter se, among specimens sent in 
batches from a common locality (é.g., in a batch of specimens 
from Port Darwin). According to description crenatulus 
differs from multistriatus in its pronotum being “sat dense 
punctatum, ” while that of mu/tistriatus is “in disco parce 
punctatum.” TI have both forms, and also many intermediate, 
and specimens whose pronotum is devoid of puncturation ex- 
cept close to the lateral margin. JL. pimelioides should be 
smaller, with the elytra more dilated behind, and having the 
front angles of the prothorax less acute. A specimen before 
me presents these characters except the last, but, on 
the other hand, I have an example with the 
last-named character very conspicuous, but otherwise 
agreeing with typical multistriatus. L. globulsformas, 
Macl., should be smaller than multistriatus, with the 
pronotum more sparsely punctulate. I have specimens agree- 
ing with the latter character, but have not seen any quite so 
small as the size Macleay gives (long., 13 1., my smallest speci- 
men being 2} 1.), and this extremely small size perhaps sug- 
gests specific validity. If the characters named as distinguish- 
ing the three forms that have been separated from multistria- 
tus are to be regarded as valid, several others of the forms 
before me must be treated as distinct species. 

L. dilatatifrons, sp. nov. Nitidus; brunneo-rufus; convexus ; 
latissime ovalis; sat glaber; clypeo antice late leviter 



Pl es I le . 

273 

emarginuto, rugulose subgrosse punctulato, lateribus ante 
oculos subito sat fortiter dilatatis; prothorace fortiter 
transverso, antrorsum fortiter angustato, supra in disco 
sparsim subtilissime (in lateribus fortiter et strigatim) 
punctulato, lateribus leviter arcuatis, angulis obtusis, 
basi marginata; scutello sparsim subfortiter punctulato ; 
elytris sat fortiter geminato-striatis striis vix perspicue 
punctulatis, interstitiis sat latis leviter subconvexis spar- 
sim sat fortiter (nullo modo rugulose) punctulatis ; tibiis 
anticis extus tridentatis. Long., 34 1.; lat., 23 1. 

Among the nitid Liparochr: having geminate non-pune- 
tulate (or nearly so) elytral striz, this species stands alone (un- 
less L. asperulus, Fairm., agrees with it) in having the part 
of its clypeus immediately in front of the eyes abruptly and 
horizontally cilated. This clypeal structure is found in some 
species of other groups (e.g., mu/tistriatus, Har.). Australia. 
I am not sure of the exact locality, but believe it to be in 
tropical Queensland. 

L. nitidicollis, sp. nov. Nitidus; brunneo-rufus; convexus ; 
latissime ovalis; sat glaber ; clypeo antice late vix emar- 
ginato, rugulose grossissime strigato, lateribus ante ocu- 
los haud dilatatis ; prothorace fortiter transverso, antror- 
sum fortiter angustato, supra in disco subtilissime 
sparsissime punctulato, in lateribus haud punctulato sed 
granulis setiferis sparsis instructo, lateribus arcuatis, 
angulis anticis subacutis posticis rotundatis, basi marg!- 
nata; elytris subtilius geminato-striatis, striis vix pers- 
picue punctulatis, interstitiis planis levibus sat latis; 
tiblis anticis extus tridentatis. Long., 3 1. (vix); lat., 
141. 

A very distinct species, differing widely from all its con- 
geners in the sculpture of the lateral portions of its pronotum, 
which are perfectly smooth and very nitid (7.e., devoid of any 
punctures or strigosity), but bear a few very conspicuous seti- 
ferous granules. 

N.W. Australia. 

ANTIOCHRUS., 

I have before me about a dozen specimens which I have 
no doubt are congeneric with A. brunneus, Shp. The only 
difficulty I feel in thus referring them consists in the absence 
from Dr. Sharp’s diagnosis and description of any mention of 
the peculiar sculpture of the marginal part of the elytra, 
which is present in all the specimens before me. They, how- 
ever, present all the characters attributed by Dr. Sharp to 
Antiochrus, and moreover are evidently very close to Liparo- 
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chrus oblongus, Har, with which its author subsequently 
stated that A. brunneus, Shp., is identical. If I am in error 
in referring these specimens to Antiochrus they must be re- 
garded as members of an unnamed genus very near to Liparo- 
chrus. There can, at any rate, be no objection to placing 
them provisionally in Antiochrus. Dr. Sharp says that the 

_only definite character he can assign to Antiochrus, as dis- 
tinguishing it from Liparochrus, consists in the great dilata- 
tion and compression of the posterior tibiz, which is certainly 
very conspicuous in all the specimens I am discussing ; but it 
is unquestionably the case that the form of the tibiz is not 
constant in typical Liparochri, some of them (e.g., L. gemi- 
natus, Har.), having hind tibizs very much compressed and 
dilated ; in fact, almost as strongly as they well could be. I 
should, therefore, as far as that particular character is con- 
cerned, hesitate to regard it as generally satisfactory if 
it stood alone. I find, however, that the species I regard as 
Antiochri also differ from Liparochrus very considerably in 
facies, being (as Dr. Sharp remarks of the typical Anfio- 
chrus, though he does not definitely make it a generic char- 
acter, probably on account of having seen only one species of 
the genus), in shape more like Trox than Liparochrus, 1.., 
more elongate, narrow, and parallel than Liparochrus. When 
in addition to this marked difference in facies I observe that 
all these T'’roz-shaped allies of Liparochrus with exaggeratedly 
dilated posterior tibiz have also a peculiar elytral sculpture, 
of which there is no trace in any described typical Liparo- 
chrus, I have no hesitation in regarding them as generically 
distinct from JLzparochrus. The peculiar sculpture I[ 
refer to is the presence (on the surface of the elytra close 
within the hinder part of the lateral margin, and more or less 
extended forward, according to the species) of several very 
fine, parallel raised lines placed close to each other, and paral- 
lel with the actual margin. In Liparochrus the character of 
the elytral sculpture is uniform quite up to the margin. 

Although it seems desirable to set forth the foregoing 
notes on a genus of Australian Trogides, which appears to 
me distinct from 7rox and Liparochrus, and which I believe 
to be identical with Antiochrus, I regret to fina myself unable 
to write anything satisfactory about the species. The fol- 
lowing species are all, I have little doubt, members of this 
genus: —A. brunneus, Shp., and Liparochrus oblonqgus, Har., 
aberrans, Fairm., and politulws, Macl. As stated above, Har- 
old has identified the first two of these names as representing 
a single species. The only one of them named in my collec- 
tion is A. politulus, Macl., my example of which has been 
compared with the type. It appears to be distinct from 
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brunneus and oblongus, inter alia, aby its head not being 
granulate. It is also quite distinct from all the other Antzo- 
chri known to me by the extraordinary thickening of the 
hinder part of the lateral margin of its elytra. Among ihe 

remaining eleven specimens before me there are clearly at 
least four species, but as | am unable to point out any defi- 
nite character in them as reliably specific—as one of them is 
certainly variable in respect of sculpture—and as any one of 
them might be 4. aberrans, Fairm., I must leave the determi- 
nation of the species of this genus for future study and in- 
creased material. 

LAMELLICORNES PLEUROSTICTI. 

The Trogides, which end, as far as known Australian 
species are concerned, with Antiochrus (vide supra), form, in 
the Lacordairean system of classification, the sixth tribe of 
the first subfamily, or “legion,” (Lamellicornes laparostictr) 
of the family Lamellicornes. The seventh tribe of that sub- 
family, the Glaphyrides, has no known representative in Aus- 
tralia. One Austrahan genus (Phenognatha), through its 
alliance with a non-Australian genus (Aclopus), which Erich- 
son referred to the Glaphyrides, has been placed by some 
authors in the same tribe; but Lacordaire (Gen. Col., i11.; p. 

*160; note 4) has shown that Erichson was wrong in referring 
Aclopus as he did, and that the proper place for it is in the 
second subfamily of Lamellicornes. That this is the case with 
Phenognatha is obvious to any one who examines a specimen 
of that genus. These remarks seem desirable because Phe- 
nognatha stands in Masters’ catalogue as a Glaphyrid. 

The Lamellicornes pleurostictt are distinguished from 
the first subfamily by the position of their abdominal stig- 
mata, the hinder three of them being placed (not on the con- 
nective membrane of the dorsal and ventral surfaces, but) on 
the ventral surface of its segment, so that the last of them is 
ordinarily visible when the elytra are closed, as well as when 
they are set open to expose the abdomen fully. 

These two subfamilies (or “legions,” a3 Lacordaire calls 
them) comprise on the Lacordairean system of classification 
the whole of the Lamellicornes. The second subfamily, with 
which I hope to deal, in respect of its Australian species, in 
this and some following memoirs, is divided into four “tribes,” 
each of which is extensively subdivided into groups, sub- 
groups, sub-sub-groups, and so on. The four main groups 
or “tribes” are the Melolonthides, Rutelides, Dynastides, 
and Cetoniides. The first of these differs from the others in the 
hinder three of the abdominal stigmata being only slightly 
distant from the connective membrane, with the consequence 
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that all the six stigmata are almost in a continuous line, 
while in the others all the hinder three stigmata are consider- 
ably removed from the connective membrane, and therefore 
quite out of line with the anterior three. The following table 
shows the characters by which these ‘“‘tribes” are differenti- 
ated : — 

A. The abdominal stigmata (or ‘‘spira- 
cles”) placed almost in a continuous 
line Melolonthides 

AA, The hinder three abdominal stigmata 
quite out of line with the others. 

B. The claws of the tarsi unequal ... Rutelides 
BB. The claws equal. 

C. The front coxe transverse, and but 
little prominent. Dynastides 

CC. The front coxe evidently less 
transverse and more prominent Cetoniides 

Most of the information contained in the preceding re- 
marks is, of course, familiar to students of the Lamellicornes, 
but before passing on to work in which I hope to diagnose 
some new genera and describe new species it seems well to 
furnish such a brief recapitulation as the above contains of 
preliminary facts, in order to start with a clear understand- 
ing of the order and plan I propose to follow. 

MELOLONTHIDES. 

This first tribe of the second subfamily of Lamellicornes 
is of all the tribes of the family by far the most numerously 
represented in Australia. Lacordaire divides it into nine sub- 
tribes, and another has since been added by Dr. Sharp. Of 
these ten subtribes only four are incontestably represented in 
Australia, while to a fifth subtribe (Macrophyllides ) have been 
referred two Australian species (both very rare in collections), 
whose position in that subtribe appears to me open to some 
doubt. The following table shows the distinctive characters 

. of these five subtribes : — 

A. Labrum fixed to the front of the cly- 
peus, and on the same plane with it Systellopides 

AA. Labrum not as in the Systellopides. 
B. Front coxze prominent, and not or 

but little transverse. 
C. Palpi inserted very little below 

# 

the plane of the clypeus ... Sericides 
CC, Palpi inserted considerably be- 

low the plane of the clypeus_ ...  Sericoides 
BB. Front coxe but little prominent, 

and strongly transverse. 
C. Ventral segments puzered to- 

gether ‘ ... Melolonthides (true) 
CC. Ventral segments free... ... Macrophyllides 

The above brief recapitulation of facts regarding the 
tribe Melolonthides is (excepting the tabulation) a mere sum- 
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mary of matters that I have already discussed at some lengtn 
in a former memoir (Tr.R.S.S.A., 1898, p. 18, ete.), to which 
I would refer the reader. I repeat the outline merely to 
avoid the need of having another memoir in hand while mak- 
ing use of the present one. Referring to the tabulation Gn 
which I have departed somewhat from the characters relied 
on by Lacordaire) I may remind those who may use it that 
in characterising large aggregates of species it 1s almost in- 
variably impossible to find single sharply defined points of 
difference (such as are required for a tabular state- 
ment) that can be relied upon as_ strongly de- 
veloped in every member of the aggregates in 
question. The truth of this remark is :}lustrated fy 
the character assigned to the Systellopides, inasmuch as there 
are genera of the Sericides in which to a casual glance it cer- 
tainly seems to be present. I have discussed this point before 
(loc. cit.), and therefore merely mention it now with the added 
remarks that, apart from this character, I cannot see how the 
Systellopides are to be distinguished from the Sericides as at 
present constituted, and that I am unable to satisfy myself 
that the apparent labrum is really that organ in the Systello- 
pides, and is not in such Sericides as Phyllotocus. 

SYSTELLOPIDES (First subtribe of Australian Melolonthides). 

This subtribe consists of eight species, described by Dr. 
Sharp, to which it seems probable that the two species of the 
genus Prochelyna ought to be added, and I have two new 
species now to be described. If Prochelyna is distinct from 
all Dr. Sharp’s genera, these twelve species must stand divided 
into eight genera. They are all extremely rare in collections. 
Dr. Sharp has conjectured that Metascelis flexilis, Westw., the 
habitat of which is not known, may be a Systellopid, in which 
case it might probably be Australian. Dr. Sharp’s memoir 
on the subtribe (Ann. Mus. Gen., ix., pp. 311, etc.), sup- 
plies an excellent tabular statement of distinctive characters 
of those species that can be confidently referred to it. I have 
no information as to the habits of these insects. 

SPHYROCALLUS. 

S. bicolor, sp. nov. Rufo-testaceus, clypeo obscuriori, capite 
postice elytrisque piceis; pronoto, scutello, sternis et 
femoribus pilis testaceis elongatis dense vestitis; labro 
levi; clypeo creberrime sat fortiter punctulato; fronte 
antice sparsius (postice sparsissime) punctulata; sutura 
clypeali impressa; prothorace fortiter transverso, antice 
minus angustato, supra opaco, vix perspicue punctulato 
(sculptura sub pilos densos abdita), lateribus sat arcu- 
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atis, angulis obtusis; elytris subnitidis crebre subtilius 
minus equaliter punctulatis, leviter minus squaliter 
geminato-striatis ; tibiis anticis extus tridentatis. Long., 
S\ieAat. 4k 

This species certainly ought not to be separated generi- 
cally from S. brunneus, Shp., of which I possess an example 
agreeing perfectly with Dr. Sharp’s description, and taken in 
N.W. Australia (the original locality). Nevertheless, it dif- 
fers from S. brunneus in respect of a character that Dr. Sharp 
regards as generic in having its clypeus separated from the 
frons by an ordinary suture, not a raised line. Also, it de- 
parts somewhat in the structure of the labrum, which is inter- 
mediate between that of S. brunneus and Chilodiplus (also in 
my collection), the front portion of that organ being evidently 
thickened or tumid, though the organ is not distinctly bipar- 
tite, as in Chilodiplus. Apart from these slight structural 
modifications the present species and S. brunneus are ex- 
tremely close, even specifically, the principal external differ- 
ences being in the darker head and elytra of the present in- 
sect, the shorter joints of its antennal flagellum, the opaque 
pronotum, the less depth of its elytral striez, its more nitid 
and less pilose pygidium, its more densely pilose pronotum, 
the presence of three external teeth on its front tibiz (my ex- 
ample of S. brunneus has only two, including the apical one), 
and the greater length of its ventral segments. I have no 
doubt that my S. brunneus and S. bicolor are male and femate 
respectively of two allied congeneric species. The joints of 
the flagellum of the antenne in brunneus are nearly four 
times as long as the preceding four joints together, in bicolor 
scarcely twice as long. Some of the distinctions between tne 
two that I have mentioned above are probably sexual, but 
those of the labrum, the opacity of the pronotum, and the 
striation of the elytra (it is hardly likely that the deeper 
sculpture would be in the male), together with much colour 
difference and widely separated locality, point to specific dis- 
tinctness. 

W. Australia; near Eucla. 

ENAMILLUS. 

The following species must be referred to this genus ac- 
cording tu the tabular statement of the characters of the Sys- 
tellopid genera furnished by Dr. Sharp (Ann. Mus. Gen., ix., 
p- 319), though it is not unlikely that had it been before Mr. 
Sharp he would have found a new generic name for it. Jt 
presents all the characters indicated for Hnamillus in the 
tabulation, but differs from those set out in the subsequent 
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detailed diagnosis in respect of the antennz, the basal joint 
of the flabellum not enfolding the following joints (although 
the apical joint enfolds the preceding ones, as in Ynamillus ). 
It also differs widely as a species from the unique Hnamuillus 
(BF. striatus, Shp.), especially in its pronotum not being 
pilose and its elytra not regularly striate, but it is certainly 
so close structurally to Hnamillus that no confusion can result 
from its being assigned to that genus. Unfortunately, my 
specimen has lost its legs, though in all other respects it is in 
excellent condition. The Systellopides are so rare in collec- 
tions that I do not like to omit the opportunity of describing 
this one, and the species of that subtribe are, so far as known, 
such isolated forms that it is unlikely any other species ex- 
ists which would be capable of confusion with the present one 
for want of a description of the colour, etc., of its legs. 

EZ. sharpi, sp. nov. Testaceus, antennarum flabello, palpo- 
rum maxillarium articulo apicali, capite postice pro- 
noto medio et elytris rufo-piceis (pedibus exempli typici 
carentibus); supra sat glaber sed prothorace _piloso- 
fimbriato; subtus sat hirsutus; capite (labro sat levi 
excepto) crebre sat rugulose punctulato; pronoto sub- 
nitido minus crebre minus fortiter punctulato, fortiter 
transverso, antice valde angustato, lateribus fortiter ro- 
tundatis, angulis anticis sat acutis posticis nullis; scu- 
tello transverso sparsim punctulato ; elytris inequaliter sat 
crebre punctulatis, subopacis nec velutinis, striis sub- 
suturali fortiter duabus (geminatim positis) modice 
quatuor (geminatim positis) vix et tribus sublateralibus 
fortiter impressis. Long., 54 1.; lat., 24 1. 

The elytral striz are as follows:—A_ subsutural stria 
deeply impressed except close to the scutellum ; three pairs of 
strize (the two of each pair very close to each other) at wide 
intervals from each other and from the subsutural stria, the 
first pair obsolete in front, but moderately deep behind, the 
other two pairs scarcely distinct; three entire, fairly deep 
striz close to each other ana to the lateral margin. The 
piceous median portion of the pronotum is narrow in front 
and much dilated hindward, so as to be of triangular form. 

W. Australia. 

SERICIDES (Second subtribe of Australian Melolonthides). 

Regarding this subtribe I have little to add to what I 
wrote seven years ago in the memoir already referred to, 
where I discussed at some length the character that Lacordaire 
relied on as essentially distinguishing the Sericides from the 
Sericoides, and, without disputing its validity, proposed a 
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different way of determining its presence or absence, which 
would involve some variation from Wacordaire’s classification 
of these Melolonthides. I still hold the same opinion on the 
matter that I did then. In the memoir mentioned, however, 
I omitted to refer to Lacordaire’s subdivision (into smaller 
aggregates of genera) of this and the following subtribe—a 
reference which seems to be called for by the fact that my 
proposed different expression of the distinction between the 
subtribes involves a certain degree of re-arrangement of their 
“groups” (or sub-sub-tribes). These I ignored, provision- 
ally, and furnished a tabulation of the genera without any 
intermediate subdivisions. acordaire subdivides the Serv- 
cides into five groups, two of which being non-Australian need 
not be discussed here; and a third (Mechidudes) has the in- 
sertion of its maxillary palp1 much below the plane of the 
clypeus, which I regard as associating them with the Seri- 
coides rather than with the other Australan genera that 
Lacordaire places among the Serzeides. The Sericoides Lacor- 
daire subdivides into six “groups,” two of whch are not known 
to be found in Austraha. Of the remaining four groups two 
(Pachytrichides and Aclopides—at any rate the Australian 
member of the latter) have their maxillary palpi inserted 
close to the under surface of the clypeus (as in Phyllotocus 
etc.), and, therefore, in my judgment, should stand near 
Phyllotocus, ete., rather than among such genera as Colpo- 
chila, Heteronyzx, etc. I, therefore, hold that these “groups,” 
assuming that the non-Australian Aclopid genus is rightly 
associated with Phenognatha), should be transferred to the 
Sericides, so that there will be four “groups” of Australian 
Sericides and two of Australian Sericoides. And here I may 
refer to a valuable memoir on Pachytricha (Ent. M.M. x1., 
pp. 2, etc.), in which Dr. Sharp discusses the difficulty of plac- 
ing that genus in the Welolonthid series with all the advan- 
tage of his profound learning in anatomy, but does not state 
his own judgment as to what place it should occupy ; although 
I do not find in his remarks anything inconsistent with the 
view I have taken of the affinities of the genus. The “groups” 
of the Sericrdes known as occurring in Australia may, then, 
in my opinion, be thus stated : — 

A Claws bidentate beneath (size very 
large) ne hae i ie ... Pachytrichides 

AA. Claws not bidentate beneath (size 
moderate or small). 

B. Mandibles surpassing the clypeus 
and embracing the labrum ... i 

BB. Mandibles normal. 
C. Hind coxe very wide 4 ... Phyllotocides 
CC. Hind coxe narrow 45 .... Diphucephalides. 

Aclopides 
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PACHYTRICHIDES (First group of Nericides). 

The genus Pachytricha, with its six described species, 
monopolises this group. The species are all, so far as I have 
observed, rare in collections, nor have any, I believe, been 
taken except in W. Australia. They are very fine, large 
insects, and are very closely allied iter se. They have been 
fully dealt with by Dr. Sharp in the memoir already men- 
tioned, and I have nothing further to say about them. 

ACLOPIDES (Second group of NSericides). 

Represented in Australia, so far as known, by the single 
species, Phenognatha erichsoni, Hope, which is fairly com- 
mon in collections, but seems to be limited, in respect of 
habitat, to the far north of the continent. 

PHYLLOTOCIDES (Third group of Sericides). 

For the present I must pass this group over with the 
mere remark that I am not yet prepared to deal with it more 
fully and confidently than I did in my former memoir (already 
referred to); for, although I have made some progress with 
a revision of that memoir, it is probable that I may be able 
at no distant date to examine certain types, the inspection of 
which will enable me to write more definitely than I could do 
at this time. 

DIPHUCEPHALIDES (Fourth groupof Sericides). 

This last group of Australian Serzerdes contains two 
genera, Diphucephala and EH pholcis—the former numerous 1n 
known species, and widely distributed, many of its species 
very abundant. The latter, so far as at present known, al- 
most limited to tropical regions, consisting of not more than 
five described species, and not very frequent in collections. 
What I have said above concerning the Phyllotocides may be 
repeated, mutatis mutandis, concerning this group, and I, 
therefore, omit further remark on it for the present. 

SERICOIDES (Third subtribe of Australian Melolonthides ). 

Having referred the Pachytrichides and Aclopides to the 
subtribe Serzcides, I leave only two of the groups into which 
Lacordaire divided the Sericowes, as representing that sub- 
tribe in Australia, viz., the Heteronycides and Stethasmdes. 
Saas are distinguished from each other by Lacordaire as fol- 
ows : — 

A. Species not having a sternal projection ..._ Heteronycides 
AA. Species furnished with a sternal projec- 

-hIOn.... ee MG ee of ... Stethaspides 

The former of these is by far the most abundant in 
species of all the “groups” of Australian Melolonthides. The 
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number of species is so overwhelming that until a much 
larger proportion has been carefully studied and described it 
would not be wise to venture an opinion as to whether they 
should all remain included within the limits of the one “group” 
or ought to be split up into several “groups,” and therefore 
T do not propose to aiscuss that point at present. I have 
already published a revision of the enormous genus Heter- 
onyx, and have now before me a great number of additional 
species, which I hope to deal with at no distant date. I have 
also furnished a revision of the extensive genus Colpochila ant 
of that also have now numerous additional species. Of the 
more extensive genera of the “group” there still remains 
LIiparetrus to be revised by me, of which, in the following 
pages I attempt a revision, adding some notes preparatory 
for more detailed work on some other genera closely connected 
with Liparetrus. I may here draw attention to my having 
furnished (in the previous memoir already referred to) a 
tabulation of the characters, together with some notes on the 
same, of the Australian genera known to me that can be re- 
ferred to the Serzcoides, though it should be noted that in 
that memoir I omitted the Stethaspides (probably by an over- 
sight), and limited my remarks to the Heteronycid portion 
of the sub-tribe. That, however, is a matter of little import- 
ance, as the known species of Australian Stethaspides are only 
two in number, nor is it probable that there are many more 
to be added in the future; and, moreover, I do not think 
that they will stand permanently in the Sericoid series. The 
Stethaspides, however, do not call for remark here. 

LIPARETRUS. 

I have found the study of this very extensive genus one 
of the most difficult tasks that I have encountered in Aus- 
tralian entomology, not on account of the close alliance of 
its species (for most of them have exceptionally distinctive 
structural characters), but on account of the very unsatisfac- 
tory nature of the monograph of the genus written by Sir 
W. Macleay, and published in the Proceedings of the Lin- 
nean Society of New South Wales, A.D. 1886, which is ren- 
dered practically useless by the fact that no reliance can be 
placed upon the apportionment of the species between the 
two principal groups into which it divides the genus founded 
upon the number of joints in the antenne. I regret to find 
that I have to make some corrections in my own work on 
Liparetrus, in describing, many years ago, some species as 
new which I now find had been previously named by Sir W. 
Macleay, I not having discovered at that time that Sir W. 
Macleay’s statements of antennal structure were in many in- 
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stances erroneous, so that. I assumed species with eight-jointed 
antenne to be distinct from those which Sir William asserted 
to have nine antennal joints. After many attempts to identify 
Macleay’s species by the study of their author’s descriptions I 
arrived at the conclusion that it was impossible to do so, and 
that an examination of the types (which are in the Sydney 
Museums) was essential. Accordingly I have recently visited 
Sydney for the purpose of making that examination, and am 
now in a position to deal with the matter authoritatively, 
and the result of my investigations will be found in the fol- 
lowing pages. 

The number of names that I can ascertain to have been 
given to species presumably of Liparetrus, is 130, of whicn 
29 may be confidently regarded as synonyms, and 9 are so 
described that they cannot be identified without the examina- 
tion of types to which I have no.means of access, the number 
of recognisable species being, therefore, 92. To these I have 
now to add 20 new species, bringing the total up to 112. 

As remarked above, the species of Liparetrus are in 
general distinguished by good structural characters, which on 
first thoughts would suggest the probability of its being easy 
to break the genus up into satisfactory subgenera and _sec- 
tions ; but a prolonged and careful study has forced me to the 
conclusion that the structural differences are so curiously 
intermingled that there is not one of them by means of which 
anything approaching a natural group can be formed. The 
most striking of the structural characters that I refer to are— 
(a) nature of sexual differences; (b) form of clypeus; (c) 
structure of hind tarsi; (d) vestiture of dorsal surface; (e) 
structure of front tibize; (f) structure of antenne 

The species, however, which are associated by agreement in 
any one of these respects differ widely as regards the other 
respects, and the species which are placed together by reli- 
ance upon any of them are not naturally associated, and have 
their closest allies in other groups. I have, therefore, not 
thought it well to form any subgenera, but have made the 
best use I can of the structural characters for grouping, 
without claiming to have succeeded in accomplishing a break- 
ing up into natural aggregates except in so far as I shall 
indicate in the course of this paper that one or two of the 
subordinate aggregates seem to be a natural association of 
species. | 

It must be noted here, however, that JLiparetrus, as 
treated by Blanchard and Macleay, includes a number of 
species of a genus separated by Burmeister from Liparetrus 
under the name Awtomolus (which I hope to discuss in a 
future memoir under the heading of that name), and it is to 
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Liparetrus, as characterised by Burmeister, that the preced- 
ing remarks refer. 

The previous authors who attempted more or less group- 
ing of the Liparetr: known to them were Burmeister, Blan- 
chard, and Macleay. Burmeister characterised his main 
groups according to the relative length of the joints of the 
hind tarsi—a system fairly easy to apply, but supremely un- 
natural in result. Blanchard founded his groups on antennal 
structure alone, and ihis system also leads to unnatural 
grouping, and in some cases requires use of a microscope. 
Macleay took the antennal structure as the basis of his classi- 
fication, with the nature of the sexual distinctions, as indi- 
cating secondary aggregates—a system which is not only open 
to the same objection as Blanchard’s, but also is vitiated by 
the existence of many species of which only one sex is known. 
I am unable, however, to fina any method of grouping the 
Liparetri which will avoid relying upon the characters tnat 
I have referred to as unsatisfactory. I hope, nevertheless, to 
combine them in such fashion as will furnish a tabulation by 
which few species will be difficult of identification, although 
I can make no claim for my aggregates of being more natwral 
groups than those of the authors I have referred to above. 
I divide the genus into 19 groups, on each of which separately 
I append some remarks, but it seems more convenient to make 
the tabulation of the species a continuous one than to pro- 
vide 19 separate tabulations. 

In stating the number of the external teeth of the front 
tibiz I have included the apical projection of the tibize as a 
tooth. These teeth do not, I find, as a rule, vary sexually in 
any marked degree, though they certainly appear to vary in 
size somewhat in individuals of the same sex. In some 
species (¢.g., discipennis, Guér.), with bidentate front tibiz, 
the upper tooth is very feeble in some specimens as compared 
with others, and it is usually most feeble in the males; but 
where it is well defined in the female it is always, as far as 
my observation goes, not actually wanting in the males. The 
species showing the greatest sexual disparity, known to me, 
in this. respect is L. discupennis. In the closely alhed J. 
canescens, Macl., I do not find any sexual difference whatever 
in the armature of the front tibie. 

Before I pass to the tabulated statement of the charac- 
ters of the species, a list of the names that have to be sunk 
as synonyms, and some brief notes on the species that I have 
had to omit from the tabulation, seem to be required. I 
place the names that must be sunk as synonyms 
in alphabetical order, setting against each the name 
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of which it becomes a synonym. Buasalis, Macl., and 
glaber, Macl., are nom praoce. Converus, Boisd., and ob- 
scurus, Homb. & Jacq., I have not been able to identify, and 
merely place them on the authority of other authors. My 
reasons for the rest of the synonymy will be found detailed in 
the following pages. It should be noted that obscurus, Macl., 
sinks as a nom. preocc., as well as for the reason noted under 
the name pictpennis, Germ. The three nom. praocc. are ad- 
ditional to the 29 original names that are synonyms : — 

*acutidens, Macl.=tridentatus, Macl. 
* Adelaide, Blackb.= comatus, Macl. 
*agrestis, Blackb.=levis, Blanch. 
*basalis, Blanch.=sylvicola, Burm. (? Fab.). 
basalis, Macl.=albohirtus, Mast. 

*brunnerpennis, Blackb.=ubiquitosus, Macl. 
converus, Boisd.=sylvicola, Burm (? Fab.). 

*flavopilosus, Macl.=fulvohirtus, Macl. 
glaber, Macl.=levatus, Macl. 

*hirsutus, Burm.=marginipenms, Blanch. 
*lanaticollis, Macl.= Palmerstom, Blackb. 
*latwusculus, Macl.=sericeus, Macl. 
*Macleayi, Blackb.=sy/lvicola, Burm. (? Fab.). 
*Masterst, Macl.=Germari, Macl. 
*maurus, Blackb.=collaris, Macl. 
*montanus, Macl.=arscipennis, Guér. 
*migriceps, Macl.=levis, Blanch 
*nigrohirtus, Macl.=marginipennis, Blanch. 
*nitidior, Macl.= picipennis, Germ. 
*nitidipennis, Macl.=ater, Macl. 
obscurus, Hombr. & Jacq.=iridipennis, Germ. 

*obscurus, Macl.= picipennis, Germ. 
*parvulus, Macl.=levatus, Macl. 
*perplerus, Blackb.=criniger, Macl. 
*propinguus, Macl.=rubicundus, Macl. 
*prumosus, Burm.= vestitus, Blanch. 
*rugosus, Macl.=nigrinus, Germ. 
*salebrosus, Macl.=sylvicola, Burm. (? Fab.). 
*senex, Blackb.=ciridipennis, Germ. 
*semillimus, Macl.=abnormalis, Macl. 
*semplexr, Blackb. = rotwndipennis, Macl. 
*spretus, Blackb.=asper, Macl. 

The following are the names of the species that I am 
unable to place in my tabulation. The type specimens of 

* This synonymy has not, I believe, been previously notified. 
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those of them whose names are not Macleay’s are in Europe, 
I presume, if still in existence : — 

L. unformis, Blanch., from Eastern Australia, seems 
likely to be a member of my twelfth group. The description 
implies that its elytra are of testaceous colour, without either 
pilosity or dark markings. If that be so, it is probably a 
species that I have not seen. Its author supplies no infor- 
mation about the structure of its hind tarsi. Macleay sug- 
gests its possible identity with his luridipennis, but that 
is most improbable. The descriptions do not agree, and the 
localities are very far apart. 

L. convexiusculus, Macl. Quite unrecognisable by the des- 
cription. I could not find the type in either of the Sydney 
Museums, where it might be expected to be. 

L. curtulus, Burm. I suspect this species of being identi- 
cal with ferrugineus, Blanch., although there are discrep- 
ancies of colour which render the identity doubtful. The 
description of colour agrees better with uwbhiqwuitosus, Macl., 
but the clypeus of the male does not seem to agree with that 
of the latter species. It may be distinct from both, in which 
case I have not seen it. 

L. glabratus, Burm. I cannot identify this species. It 
is probably a member of my fourth group, and seems to be 
nearest to incertus, Blackb., but, inter alia multa, differs ex- 
tremely in colouring. If the type was a specimen from whose 
propygidium and pygidium the vestiture had been removed 
by abrasion it might be L. ovatus, Macel. 

L. glaber, Burm. This species is scarcely described. 
There being no information given by its author with regard 
to even such important characters as the structure of the an- 
tenne and the front tibiz, it is useless to hazard a guess as 
to its proper place in the genus. 

L. Lottim, Dupont. According to Macleay, this species 
is identical with LZ. hwmzlis, Blanch., in which case it is an 
Automolus. I cannot see, however, that Macleay can have had 
any solid ground for identifying it with any insect in parti- 
cular, as the description is quite worthless. 

L. nigricollis, Hope. This is a mere name; it is unac- 
companied by any information that would associate the 
species with Liparetrus; in fact, the scanty remarks on the 
elytra seem to be more consistent with a place in some other 
genus. 

L. gagaticeps, Macl. The presumable type is in the Mac- 
leay Museum. It appertains to a species that I have not 
seen elsewhere. Unfortunately, the structure of its antenne 
cannot be examined without manipulation that could not be 
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resorted to. Those organs, however, I can say with confi- 
dence, have not more than eight joints. If they are eight- 
jointed, the insect should be placed in my tabulation with 
levatus, Macl., from which it differs by, inter alia, its brightly 
testaceous prothorax. If the antennze are seven-jointed the 
insect should be placed in my tabulation with opacicollis, 
Macl., from which it differs by, enter alia, its being less than 
half the size of that species. 

L. striatus, Blanch. Without information as to the 
structure of the hind tarsi it is impossible to place this 
species in a tabulation. If the basal joint of those tarsi be 
shorter than the second joint it might probably be identical 
with LZ. glaber, Burm., and also with ovatus, Macl., in which 
case it would have priority over those two names. If its hind 
tarsi be not as suggested above it is a species that I have not 
geen. 

A. Antenne 9-jointed. 
B. Front tibize 3-dentate externally. 

C. Basal joint of hind tarsi evi- 
dently shorter than the 2nd 
joint. 

D. Dise of pronotum bearing 
erect pilosity. 

I. Erect pilosity largely  ex- 
tended on the elytra. 

I. Pilosity of pronotum en- 
tirely of pale colour. 

G, Front margin of clypeus 
very deeply §emar- 
ginate (as deeply as 
in abnormalis, Macl.) Kennedyi, Macl. 

GG. Front margin of cly- 
peus not (or more 
feebly) emarginate. 

H. Basal joint of front 
tarsi (male) pro- 
duced at inner apex. 

I. Elytra not closely 
punctulate; gemi- 
nate strie well 
marked comatus, Macl. 

Il. Elytra closely pune- 
tulate; geminate 
strive feebly de- 
fined ne ... fulvohirtus, Macl. 

AH. Basal joint of front 
tarsi (male), not, or 

scarcely, produced 
at inner apex. 

I. Pygidium black 
J. Elytra with gem- 

inate striz not, 
or scarcely, 
traceable ... xanthotrichus, Rlanch 
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JJ. Klytra with gem- 
inate striz well 
marked ... om 

Il, Pygidium red 
FF. Pilosity of pronotum 

blackish in middle part. 
G. Basal joint of front 

tarsi (male) keeled on 
inner edge. 

H. Size very large 
(about 5 |.): gem- 
inate strie of elytra 
strong Lane ee 

HH. Size moderate 
(about 4 1.); gem- 
inate strize of ely- 
tra feebler 

GG. Basal joint of front 
tarsi (male) not 
keeled, but produced 
at inner apex. 

H. Front of  clypeus 
(male) bisinuately 
emarginate (as in 
aanthotrichus ) 

HH. Front of clypeus 
(male) not bisinuate 

EE, Elytra glabrous, or nearly 
so. 

F. Clypeus of male trun- 
cate; pilosity of prono- 
tumh of pale colour. 

G. Clypeus scarcely —nar- 
rowed forward. Front 
tarsi of male much 
thickened re at 

GG. Clypeus considerably 
narrowed forward. 
Front tarsi of male 
scarcely thickened 

FF. Clypeus of male roun- 
ded in front: pilosity of 
pronotum blackish 

DD. Pronotum glabrous on disc. 
but frilled with erect hairs all 
across front. 

E. Front margin of clypeus 
with a median tooth-like 
obtuse prominence in both 
sexes La AZ 

BE. Front margin of clypeus 
not prominent in_ the 
middle. 

F. Lateral angles of clypeus 
acute in the male. 

G. All the joints of front 
tarsi (male) keeled in- 
ternally oe. 

GG. Tarsi’ of male 
keeled internally. 

not 

necessarius, Blackb. 
rufiventris, Macl. 

ater,. Mael. 

pheenicopterus, Germ, 

Mitchelli, MMael. 

villosicollis, Mael. 

Mael. Germari, 

capillatus, JJacel, 

Blackh dispar, 

Kreuslers, Macl, 

lugens, Blackh. 
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A. Elytra strongly prui- 
nose and iridescent 

HH. Elytra not pruinose 
nor iridescent iv 

FF. Lateral angles of cly- 
peus roundly obtuse. 

DDD. Pronotum- glabrous’ on 
disc, or with only a_ few 
hairs on the antero-external 
parts. 

E, Clypeus conspicuously tri- 
dentate in front 

KE. Clypeus not dentate (or 
scarcely so). 

F. Entirely testaceous 
cluding the head) es 

FF. Some part (at least the 
head) dark. 

G. Sides (but not middle 
part) of front margin 
of pronotum pilose 

GG. Front margin of pro- 
notum glabrous. 

(in- 

H. Propygidium and 
pygidium clothed 
with coarse squami- 
form sete. 

I. Clypeus (at least of 
male) sharply trun- 
cate, with well de- 
fined angles _ 

II. Clypeus rounded 
off at the angles in 
both sexes, 

J. Size fairly large 
(3 ils ..or..mowre) ; 
tarsi and claws 
very long 
Size small (less 
than 23 1.); tarsi 
and claws much 
shorter. 

K. Median line of 
pronotum well 
impressed = 

KK. Median line 
of pronotum 
not impressed 

HH. Propygidium and 
pygidium devoid of 
squamiform setz 

I. Propygidium and 
pygidium almost 
without sculpture. 

JJ. 

J. Prothorax very 
strongly  trans- 
verse a 

JJ. Prothorax much 
more feebly 
transverse 

Mael. 

Blackb. 

Er. 

angulatus, 

fimbriatus, 

concolor, 

Blackb. distans, 

aridus, Blackb. 

picipennis, Germ. 

lividipennis, 

Macl. ovatus, 

rubefactus. Macl., 

subsquamosus, Macl. 

rufipennis, Macl. 

posticalis, Blackb. 

Blackb. 
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II. Propygidium = and 
pygidium with well 
defined punctura- 
tion. 

J. Head sparsely 
punctulate ut 

JJ. Head closely 
punctulate i. 

K. Pronotum § con- 
spicuously can- 
aliculate (at 
any rate near 
base). 

L. Size mode- 
rate (3 1, or 
more) te 

LL. Size very 
small (scarce- 
ly 2:1). 

iNiX. Pronotum not 
canaliculate ... 

CC. Basal two joints of hind tarsi 
equal (or scarcely differing) in 
length. 

D. Disc of pronotum pilose. 
EK. Basal joint of hind tarsi 

longer than apical spine of 
its tibia. 

F. The hairs of the upper sur- 
face black, or nearly so. 

G. Propygidium (at least 
of female) closely rugu- 
lose and subopaque ... 

GG, Propygidium (at least 
of female) with coarse 
sparse punctures, and 
somewhat nitid At 

FF. The hairs of the dorsal 
surface flaxen.... a 

EE. Basal joint of hind tarsi 
shorter than apical spine 
of its tibia ee x 

F. Size large (5 1.) : geminate 
strie of elytra well de- 
fined wag ‘e. ath 

FF. Size much smaller (less 
than 3 1.): geminate 
strie of elytra’ very 
feeble nt 12 

*DD. Disc of pronotum not, 01 
scarcely, pilose; a frill of very 
conspicuous pilosity ail across 
the front margin. 

E. Pronotum sharply and con- 
spicuously punctulate, 

F..Size fairly large (33-43 
1.): pilosity of pronotum 
black 

juvenis, Blackb. 

incertus, Blackb. 

insularis, Blackb. 

viearius. Blackb. 

vestitus, Blanch. 

nigro-umbratus, Blackb. 

elabripennis, Macl. 

erythropterus, Macl. 
[(?Blanch.) 

amabilis, Blackb. 

——— 

collaris, Macl. 

*In LL. puer there are a few inconspicuous hairs. 
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FEF. Size small (scarcely 3 1.) ; 
A inarty of  pronotum 
ulvous aloe VE 

EEK. Pronotum faintly, or 
scarcely, punctulate. 

F. Size moderate (31) |. or 
more). 

G. The submarginal gem- 
inate strive of elytra 
become much deeper 
close to apex 

GG. The submarginal vem- 
inate striz of elytra 
obsolete towards apex 

FF. Size small (less than 
23 1.), 

G. Disc of pronotum with 
a few scattered hairs 

‘GG. Dise of pronotum 
glabrous 

DDD. Pronotum not pilose either 
on disc or all across front 
margin. 

E. Front of clypeus deeply and 
angularly emarginate : 

EE. Front of clypeus. not, or 
scarcely, emarginate. 

F. Entirely testaceous, ex- 
cept infuscate head... 

FF. Entirely black (unless 
elytra red). 

G. Propygidium and _pygi- 
dium densely clothed 
with adpressed squami- 
form setze 

GG. Propygidium and pygi- 
dium normal. 
Front margin of pro- 
notum entirely glab- 
rous. 

I. Clypeus more pro- 
duced (in male 
strongly triden- 
tate) : lateral fringe 
of pronotum§ whi- 
tish. iy ar 

II. Clypeus less pro- 
duced (in male 
feebly tridentate) ; 
lateral fringe of 
pronotum brown 

J. Puncturation of 
propygidium ob- 
solete in front 
part ‘ . 

JJ. Puncturation of 
propygidium not 
obsolete in front 
part 

analis, Blackb. 

consanguineus, 

Sedani, Blackb. 

puer, Blackb. 

rotundiformis, 

abnormalis, 

distinctus, 

Mact. 

Blackb. 

tristis, Blanch. 

Iridipennis, 

gracilipes, 

holosericeus, 

Germ. 

Blackb. 

Macl. 

Blackb. 

Macl. 

M2 
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HH. Front margin of 
pronotum with a 
pilose frill widely in- 
terrupted in middle 

CCC. Basal joint of hind tarsi dis- 
tinctly longer than 2nd joint. 

D. Disc of pronotum pilose (in 
some species more conspicu- 
ously so across base and front 
margin than elsewhere), 

E. Apex (and hind part of 
sides) of elytra set with 
short stout bristles ar 

KE. Elytra without marginal 
bristles. 

F. Elytra black. 
G. Clypeus distinctly  tri- 

dentate in both sexes 
GG. Clypeus slightly emar- 

ginate, not at all den- 
tate ore fe 1 

FF. Elytra red (blackish, or 
not, near base). 

G. Front of clypeus with 3 
sharp recurved teeth . 

GG. Front of clypeus feebly 
and obtusely tridentate. 

H, Elytral puncturation 
strong (about as in 
L. villosicollis, Macl.) 

HH. Elytral , punctura- 
tion notably finer 

DD. Pronotum not pilose on 
disc, but having a fringe of 
erect hairs all across its front 

DDD. Pronotum not pilose on 
disc, and not fringed across 
its front. 

E. Front of clypeus having 3 
strong sharp recurved teeth 

EE. Front of clypeus distinctly 
tridentate ; the teeth feeble, 
blunt, and not recurved. 

F. Pronotum and _ pygidium 
dark 

FF. Pronotum and pygidium 
testaceous red... 

EEE. Front of clypeus not at 
all tridentate. 

F, A curved impression on 
either side, on pronotum 
behind its middle 

FF. Pronotum normal. 
G. Size moderate (21 1.); 

subopaque; colour sub- 
uniform, piceous 

GG. Size very small (less 
than 2 1.) : nitid ; colour 
variegated. partly tes- 
taceous 

sericeus, Jacl. 

asper, Macl. 

atratus, Burm. 

ebeninus, Macl. 

tridentatus, Macel. 

parvidens, Macl. 

obtusidens, Macl. 

Rothei, Blackb. 

Perkinsi, Blackb. | 

| 

bituberculatus, Macl. 

melanocephalus, Blackh. 

impressicollis, Macl. 

convexior, Macl. 

leticulus, Blackb. 
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BB. Front tibiw not tridentate ex- 
ternally. 

C. Pronotum pilose, at least with a 
fringe of hairs across its front 
margin. 

D. Elytra pilose. 
E, Elytra very long, quite or 

almost covering propygi- 
dium in both sexes ... 

EE. Elytra normal (or very 
short). 

F. Elytra unicolorous. 
G. Front tibiz very strong- 

ly bidentate externally 
GG. Front tibiz not, or 

scarcely, bidentate ex- 
ternally. 

H. Elytra bearing very 
long and very coarse 
sparse white bristles 

HH. Elytra clothed with 
fine soft hairs - 

FF. Elytra bicolorous. 
G, Front tibiz not toothed 

externally above the 
apical projection. 

H. Basal joint of hind 
tarsi fully half again 
as long as 2nd joint 

HH. Basal joint of hind 
tarsi notably shorter 
a oe orion to 2nd 

GG. mane tibive distinctly 
bidentate externally. 

H. Basal joint of hind 
tarsi at least half 
again as long as 
2nd joint ~ .,. oF 

I. Pilosity of dorsal 
surface dark és 

II. Pilosity of dorsal 
surface almost 
white 

HH. Basal joint of hind 
tarsi very little lon- 
ger than 2nd joint 

DD. Elytra glabrous, or with 
only a few hairs close to base. 

. Basal joint of hind tarsi 
not shorter than 2nd joint. 

F, Dorsal surface not uni- 
formly dark. 

G. Elytra pilose in front 
part - isp oe 

GG. Elytra glabrous. 
Disc of pronotum 
clothed with erect 
hairs. 

alienus, Blackb. 

suavis, Blackb, 

diversus, Blackb. 

rotundicollis, Blackb. 

ventralis, Blackb. 

assimilis, JMJacl. 

discipennis, Guér. 

albohirtus, Mast. 

canescens, Macl. 

eravidus, Blackb. 
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I. Basal two joints ot 
hind tarsi equal, 
or subequal, in 
length. 

J. Pilosity of prono- 
tum nearly white 

JJ. Pilosity of pro- 
notum dark 
brown or black- 
ish. 

ie ront tibize 
c¢ oO nspicuously 
bidentate  ex- 
ternally ts 

KIk. Front  tibize 
with upper 
tooth all but 
non-existent ... 

II. Basal. joint of hind 
tarsi very much 
longer than 2nd 
joint ae A 

HH. Pronotum glabrous 
on dise, but with a 
fringe of long hairs 
across front ... 

FF. Dorsal surface uniformly 
dark 

EE. Basal joint of hind tarsi 
notably shorter than 2nd 
joint ‘ 

CC. Pronotum glabrous, or 
fringed with hairs on 
parts of front margin. 

D. Basal joint of hind tarsi fully 
as long as joints 2 and 3 to- 
gether tl. 

DD. Basal joint of 
much shorter. 

EK. Clypeus very distinctly tri- 
dentate in front... 

KE, Clypeus not tridentate in 
front. 

F. No part of dorsal surface 
(unless head) black. 

G. Basal joint of hind tarsi 
not longer than 2nd 
joint. 

H. Front tibize conspicu- 
ously bidentate ex- 
ternally 

HH. Front tibiee - Ww vith x no 
distinct tooth above 
the apical projection. 

JT. Flabellum = of = an- 
tennee piceous : 
head confluently 
transversely rugu- 
lose ... m4 

at most 
lateral 

hind tarsi 

discoidalis, Wael. 

occidentalis, Macel. 

luridipennis, Jacl, 

Mael. sericeipennis, 

cinctipennis, 

nudipennis, Germ. 

Palmerstoni, 

Blackb. caviceps, 

Blackb. minor, 

Macl. pallidus, 

Blackb. hrevipes, 

Blackb. 

Blackb. 



295 

Il. Antenne — entirely 
testaceous ; head 
punctulate (not 
very closely) : 

GG, Basal joint of hind 
tarsi considerably lon- 
ger than 2nd joint 

KF. Dorsal surtace (except 
elytra) black. 

G. Front tibie unarmed 
above the apical pro- 
jection ... i ¥ 

GG. Front tibiz distinctly 
bidentate vy 2 

AA. Antenne consisting of 8 joints 
(only). 

B. Front tibiz tridentate externally. 
C. Basal joint of hind tarsi not 

longer than 2nd joint. 
D. Pronotum pilose on disc, or at 

least all across front margin, 
E. Pilosity largely extended to 

the elytra. 
F. Propygidium 

dium not coarsely 
miculate-rugulose. 

G. Elytra sparsely  punc- 
tulate, red (more or 
less black-margined). 

H. Basal joint of hind 
tarsi notably shorter 
than 2nd joint 

HH. Basal 2 
hind tarsi equal... 

GG. Elytra closely punctu- 
late, black (at most 
reddish near apex). 

H. Front angles of male 
clypeus acute and 
directed outward ... 

HH, Front angles of male 
clypeus not acute and 
not directed forward 

FF. Propygidium and pygi- 
dium coarsely vermicu- 
late-rugulose ; KA 

EE. Elytra glabrous, or with 
only a few basal hairs. 

F. Sculpture of elytra 
transversely rugate. 

and = = pygi- 
Ver 

not 

G. Male clypeus strongly 
emarginate, with 
strong, sharp angles: 
pronotum of female 
glabrous on dise 
Male clypeus scarcely 
emarginate, and with 
feeble angles: prono- 
tum pilose on dise in 
both sexes. 

GG. 

joints of 

Blanchardi, Blackb, 

modestus, Blackb. 

Leal, Blackb. 

rotundipennis, Macl. 

marginipennis, Blanch. 

pilosus, Macl. 

callosus, JMacel, 

nigrinus, Germ. 

sylvicola, Burm. (?Fab.) 

ferrugineus, Blanch. 
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H. Form broadly ovate; 
pygidium dark in 
both sexes Ge 

HH. Form much nar- 
rower ; pygidium (and 
pronotum) bright red 
in male ' 

FF. Elytral sculpture. strong- 
ly and conspicuously 
transversely rugate at 

DD, Pronotum glabrous (the late- 
ral margins disregarded). 

E. Head, pronotum, and elytra 
black 

EE. Pronotum (at least partly) 
and elytra testaceous. 

F. Clypeus subtridentate ichis 
tinctly bisinuate) ‘ 

FF. Clypeus not bisinuate. 
G. Hind angles of prono- 

tum quite defined. 
H. Puncturation of pro- 

notum quite sparse. 
HH. Puncturation of 

pronotum close 
GG. Hind angles of prono- 

tum rounded off (non- 
existent) ie 

EEE. Entirely black, “except 
the elytra, which are tes- 
taceous (black bordered) ... 

CC. Basal joint of hind tarsi much 
longer than 2nd joint 

BB. Front tibize with less than 3 ex- 
ternal teeth. 

C. Front tibize conspicuously biden- 
tate externally... oe ice 

CC. Front tibiz with no distinct 
tooth above the apical projec- 
tion 

AAA. Antenne consisting of 7 joints only 
B. Pronotum not confluently and 

asperately punctulate. 
C, Pronotum nitid ; its longitudinal 

channel deep and entire. 
D. Pronotum sparsely punctulate 
DD. Pronotum closely punctulate 

CC. Pronotum not as C. 
D. Surface of pronotum entirely 

clothed with long pilosity 
DD. Pronotum elabrous, except 

on sides and across front 
margin. 

E. Surface of propygidium even 
EE. Surface of propygidium 

strongly gibbose in middle 
DDD. Pronotum entirely glabrous 

(except lateral fringe) : 
BB. Pronotum confluently and aspe- 

rately punctulate spel ae 

ubiquitosus, Macl. 

rubicundus, Macl. 

rugatus, Blackb. 

erythropygus, Blanch, 

badius, Mael. 

monticola, Jlacl.(? Faby) 

fallax, Blackb. 

atriceps, Macl. 

micans, Macl. 

criniger, Macl. 

letus, Blackb. 

levatus, Mael. 

mysticus, Blackb. 
olobulus, Macel. 

insolitus, Blackb. 

levis, Blanch, 

tuberculatus, Lea (?) 

opacicollis, Jacl. 

squamiger, Macl. 
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FIRST GROUP (A, B, C, D, E, OF TABULATION), 

Tho species under this heading form part of a natural 
group with which, however, some species with very different 
antennal structure (AA, B, C, D, E, of tabulation) 
are so closely allied that they ought to be placed ™m it to 
make it complete as a natural group. Sir W. Macleay plac- 
ed them all together, and attributed similar antennal struc- 
ture to them all. There are strongly marked sexual charac- 
ters in the clypeus of all of them, and in the front tarsi of 
more than half, sexual characters in the antenne moderately 
strong, in the abdomen almost none, vestiture of dorsal sur- 
face and structure of hind tarsi uniform, or but slightly 
varying specifically, structure of front tibiz very uniform. 
The following are notes on some of the species : — 

L. Adelaidw, Blackb., is L. comatus, Macl., although 
the description of comatus is extremely misleading, being 
founded on a colour var. such as I have not seen, and said to 
resemble L. marginipennis, Blanch., which is a species of 
the same natural group, but by no means one of the most like 
it superficially. Macleay had a peculiarly coloured example 
before him, and gave a by no means felicitous description ef 
it under the name comatus. 

L. flavopilosus, Macl. This species was described from 
Gayndah specimens, as also was fulvohirtus, Macl. Between 
the two descriptions I find absolutely not one differential 
character except that the pilosity of one is called “pale red” 
and of the other “yellowish.” In the Australian Museum [ 
find one specimen (male) of favopilosus and two (female) of 
fulvohirtus, doubtless including the types. They are all from 
one locality (Gayndah), and do not seem to differ inter se 
except in sex. 

L. xanthotrichus, Blanch. Macleay says that the basal 
two joints of the hind tarsi are equal. The specimens so 
named in the Sydney Museums—as also in my own collection 
—have hind tarsi with the basal joint (though longer than 
is usual in this group) distinctly shorter than the second 
joint. The author of the name does not mention the hind 
tarsi. 

L. ater, Macl. A male (unique) in the Macleay Museum 
is evidently the type of this species. Excessively close to 
phenicopterus, Germ., and attributed to the same region (S. 
Australia) as that species. It is notably larger than any 
specimen that I have seen of ordinarily coloured phenicop- 
terus, nor have I seen pheencopterus (of ordinary size) with 
elytra dark piceous in colour as they are in ater. The gemi- 
nate striz of the elytra are more strongly marked than in 
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ordinary exemples of phanicopterus. LL. ater may prove to 
be a good species, but is possibly only an aberrant specimen 
of phaenicopterus. 

L. nitidipennis, Macl. A female (unique) in the Mac- 
leay Museum is, no doubt, the type of this species It is in 
bad condition, and seems to me to be certainly the female of 
L. ater, Macl. It is of the size and colouring of a typical 
example of phanicopterus, Germ., but differs from the fe- 
male of that species by the more strongly marked geminate 
striz of its elytra, and the more abruptly narrowed front 
portion of its clypeus. Like phwnicopterus and ater it is from 
S. Australia. 

L. Mitchelli, Macl. A male (unique) in the Macleay Mu- 
seum, is, no doubt, the type of this species. I da not find 
any character to distinguish it from L. villosicollis, Macl., 
except the shght difference (indicated in the preceding tabu- 
lation) in the form of its clypeus. This difference, however, 
remoteness of locality being given due weight, seems to indi- 
cate probable specific validity. 

SECOND GROUP (A, B, C, D, EE, OF TABULATION). 

Differs from the preceding group only by the elytra of 
its members being glabrous, or with only a few hairs close to 
the base. 

L. Mastersi, Macl. Among the speci:nens standing under 
this name and L. Germari, in the two Sydney museums, it is 
impossible to identify the actual types. The distinctions in- 
dicated in Macleay’s note on d/asters: (it can hardly be called 
a description) are too slight to be seriously regarded. In 
Germart the male clypeus is said to be nearly quite truncate, 
the angles not very acute; in MJastersi, ‘slightly emarginate 
in front, and acutely angled.” In Germari the median line 
of the pronotum is said to be “quite traceable,” and in 
Mastersi not traceable. Slight differences in puncturation 
and vestiture are mentioned. Difierences in the inner apical 
spur of the front tibie and the degree of dilatation 
of the male front tarsi are also mentioned. The last-men- 
tioned character, if it were strongly marked and constant, 
would, no doubt, be of importance; but, after careful study 
of the specimens pinned into the two labels (‘‘“Germari” and 
“Mastersv”’), in the Macleay Museum—among which presum- 
ably are the types—I have failed in finding two specimens 
that present this difference inter se, or even that differ inter 
se, as Germari and Mastersi should do in respect of the other 
sight characters. I must, therefore, regard them as but one 
species, and as “Germarv” stands before ‘“Mastersi” in Mac- 
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_leay’s Monograph, and is described (while d/astersi is not), 
the species must bear the name “(ermar.” 

L. capillatus, Macl. Here, again, the identification of 
the type is mere guesswork. It is supposed tu be in the Mac- 
leay Museum, where I find two specimens (male and female), 
pinned into a label bearing the name capi//atus. The female 
is in very bad condition, and does not seem to be specifically 
identical with the male, having strongly pilose elytra, while 
the elytra of the male are glabrous. The specimens named 
capilatus in the Australian Museum are identicai (so far as 
can be judged in dealing with bad specimens) with the female 
in the Macleay Museum. As it was a male that Macleay 
described, I take it that the male in the Macleay Museum is 
probably the real type, and I have accordingly treated it as 
such. It is much like Germari, Macl., but is very much 

smaller, with different male characters //.e., clypeus much 
_ narrowed from base to apex, and front tarsi only very 

slightly thickened). Macleay’s description of capillatus 1s 
not definite enough to assist identification of type. It may 
be added that a male standing in the Australian Museum as 
capillatus differs from the male in the Macleay Museum by 
its elytra being pilose and with a dark basal border, and by 
its front tarsi being strongly thickened. 

L. dispar, Blackb. I place this species in the second 
group only with hesitation, since the basal joint of its hind 
tarsi is not much shorter than the second joint, and conse- 
quently it is somewhat intermediate between this group and 
the fifth, from the species of which it differs in the following 
respects, wter alia:-—-From vestitus, nigro-wmbratus, and 
glabripennis, by the basal joint of its hind tarsi, notably 
shorter absolutely (as well as in proportion ta the second 
joint), from amabilis by much larger size and quite different 

_ colouring ; and from erythropterus by its pronotum consider- 
ably more closely punctulate, and its elytra widely dark at 

_ the base. 

THIRD GROUP (A, B, C, DD, OF TABULATION). 

The front of the pronotum entirely bordered with a frill 
of erect hairs renders this group easily recognisable among the 

_Liparetri which have three somewhat equally spaced exter- 
nal teeth on their front tibie, nine-jointed antennz, and the 

basal joint of their hind tarsi decidedly shorter than the 
second joint. The last-named three characters are all well 
defined in all of them, except that in L. /uwgens the difference 

in the length of the joints of the hind tarsi is somewhat 
feeble. If that species were regarded as having those joints 

_ subequal it would be brought into the sixth group, from all 
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the species of which (not greatly differing in size) it differs by 
its being devoid of iridescence, and having its pronotum sub- 
opaque and closely rugulose. 

L. Kreuslere, Macl. The pronotum of this species is 
stated by its author to be “free from hair except on the ateral 
margins.” That, however, is a mistake. There are specimens 
in the Macleay Museum (bearing the name), no doubt in- 
cluding the type, and agreeing with the description in all 
other respects, but having the apical margin (as well as the 
lateral margins) of the pronotum pilose. I have, therefore, 
no hesitation in correcting Sir W. Macleay’s description in 
that respect. 

L. angulatus, Macl. Two specimens (male and female) 
are pinned into the label bearing this name in the Macleay 
Museum, and are doubtless the types. The species is one [ 
have not seen elsewhere. It is near my L. fimbriatus, but 
differs from it inter alia by its strongly pruinose and iridescent 
elytra. 

FOURTH GROUP (A, B, C, DDD, OF TABULATION). 

This group is a somewhat heterogeneous assemblage of 
species, among which there is considerable variety of facies, 
etc. The characters that I have indicated as common to the 
group are well marked in all its species, with the exception 
that a few of them (notably the female of L. aridus, Blackb.), 
are somewhat intermediate between the fourth and seventh 
groups, owing to the basal joint of the hind tarsi being only 
a little shorter than the second joint. The use of this char- 
acter in the hind tarsi is too valuable in dealing with a long 
series of species to be discarded on account of these doubtful 
cases, but 1t seems necessary to furnish a note on each of the 
latter showing how the species differs (disregarding the hind 
tarsi) from its allies in the seventh group. 

L. aridus, Blackb. The entirely testaceous colour of this 
species prevents its confusion with any member of the seventh 
group except distinctus, Blackb. The basal joint of the hind 
tarsi in the latter is quite fully as long as the second joint, 
the general build is much more robust than in aridws, the 
prothorax much more narrowed in front and much tess finely 
punctulate on its upper surface, its colour a much less pallid 
testaceous, etc.; also it has remarkable sexual characters on 
the abdomen which are wanting in aridus. 

L. picipennis, Germ., can scarcely be confused with the 
seventh group, as the basal joint of its hinder tarsi is quite 
distinctly (though not very much) shorter than the second 
joint. It presents the unusual character of a row of erect 
hairs widely interrupted in the middle on the front margin 
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of its pronotum. The presumable types of 1. nitidior, Macl., 
and L. obscurus, Macl., are mere colour vars. of picipennis. 

L. rubefactus, Macl., is in no danger of confusion with 
the seventh group, but it is desirable to note that its colour 
is extremely inconstant, the elytra propygidium and pygidium 
varying from a rusty testaceous, or a distinctly red, colour to 
black. The darker specimens are for the most part males. 

L. subsquamosus, Macl. A single specimen—no doubt 
the type—is pinned into the label bearing this name in the 
Macleay Museum. It is extremely close to L. rubefactus, 
Macl., especially the dark examples of that species; but the 
difference in the sculpture of the pronotum, in combination 
with great distance of hubitat, justify the retention (at any 
rate, provisionally) of a separate name for this insect. It is 
difficult to understand why Macleay placed rubefactus and 
subsquamosus in different sections of Liparetrus, as having 
the “upper surface entirely glabrous’ in the case of the for- 
mer, and the “body squamose” in the case of the latter. The 
(presumable) types of the two do not differ at all in that 
respect from each other. 

L. rufipenns, Macl. The presumable type of this insect 
(in the Macleay Museum) is devoid of distinct puncturation 
on the propygidium and pygidium—a very unusual character 
in Liparetrus. Macleay does not mention it, unless the 
phrase ‘“‘pygidium glabrous” is intended to refer to it. 

L. ovatus, Macl. I have examined the presumable type 
of this species in the Macleay Museum. There are specimens 
in the collection of Mr. H. J. Carter with their elytra black, 
which I cannot distinguish otherwise from the type. They 
are from W. Australia (the original locality). 

L. posticalis, Blackb. This species is certainly rather 
close to that discussed above as L. rufipennis, Macl., but I 
believe it to be distinct, although the examination of more 
specimens from the same locality (Port Darwin) would be de- 
sirable to settle the point finally. It is of very evidently nar- 
rower and more elongate build than any of the numerous 
specimens that I have seen of its ally, the prothorax especi- 
ally being longer in proportion to the width. There are also 
differences in the puncturation of the head, the punctures of 
the clypeus being more coarse and sparse and those of the 
frons distinctly asperate, which they are not in the Queens- 
land insect, and the tarsi are manifestly less robust than in 
either sex of that species. I believe the type to be a female. 

LL. guvems, Blackb. In my description of this species I 
called the basal joint of the hind tarsi “wx breviorem,” as 
compared with the second joint. It is, however, sufficiently 
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shorter to place the species in my fourth group rather than 
the seventh. Apart from that character, its uniform pale 
colour (except on the head and sterna) distinguishes it readily 
from all the species placed in the seventh group. 

FIFTH GROUP (A, B, CC, D, OF TABULATION). 

This group differs from the second by the much greater 
length of the basal joint of the hind tarsi in comparison with 
the second joint. The following are notes on some of its 
species : — : 

L. pruinosus, Burm. Macleay did not know this species. 
I have found in Mr. Griffith’s collection two examples (from 
Tasmania, the original locality), which agree very well with 
Burmeister’s description. There appears, on first thoughts, 
to be a serious discrepancy from Burmeister’s description, 
which attributes to pru:mosus hind tarsi having the _ basal 
joint longer than the second jomt, whereas I have placed the 
insect in a group having those joints equal, or almost equal. 
The fact is, Burmeister did not separately describe the hind 
tarsi of each species, but made his primary division of the 
genus into species having (a) the basal; or (b) the second 

joint longer than the other, and recognised no intermediate 
group, and by placing pruimosus in (a) he indicates the basal 
joint as tne longer. If the basal joint of the species before 
me be examined (with care that the whole length of the joint 
be in sight) it 1s seen to be slightly longer than the second 
joint, so that in Burmeister’s arrangement 1t would properly 
stand in (a), but the difference is so slight between the 
length of the joints that they must certainly be called sub- 
equal. In the Macleay Museum there is no Liparetrus 
ticketed ““pruimosus,” but two examples (from Tasmania), of 
the insect referred to above are ticketed “‘vestitws, Blanch.” 
T have no doubt of their being correctly named, and of vesti-* 
tus and pruimosus being synonyms. In his monograph Mac- 
leay places vestitus in his section with the “body squamose,” 
but the specimens in the Macleay Museum (presumably those 
Macleay described} present no such character, nor does Blan- 
chard attribute squamosity to vestitus. Blanchard’s figure 
in the “Voyage au Péle Sud,” is evidently the figure of this 
insect, and the jabitat is-given as “Tasmania,” although in — 
Blanchard’s “Cat. Coll. Ent.” it is “Nouv. Holl.” There are 
in my collection examples of a Liparetrus from New South 
Wales that I cannot distinguish from the Tasmanian ex- 
amples of vestitus except by their colouring, which is very 
variable. Unfortunately, all the Tasmanian specimens that 
I have seen are females, so I cannot be sure of their identity 
with those from New South Wales. In some females of the 
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latter the dark marginal colouring is absent from the elytra, 
while the single male in my possession has elytra almost en- 
tirely piceous, with only a small area of reddish tone on the 
disc. The front tarsi of this male are very much longer (but 
scarcely thicker) than those of the female. 

L. ngro-umbratus, Blackb. In my description of this 
species (Tr.R.S.S.A., 1887, p. 22) I mentioned the size of the 
upper external tooth of tne front tibiz as probably a sexual 
character. I am now, however, of opinion that that is not 
so, that in the case (at any rate of most) of the species sf 
Liparetrus, differences in the robustness of the teeth on the 
front tibize are not sexual, and that I do not know the male 
of L. mgro-umbratus. 

SIXTH GROUP (A, B, C, DD, EE, OF TABULATION). 

The relation of this group to the third is similar to ‘that 
of the fifth to the second. — 

L. collaris, Macl. My L. maurus is identical with this 

insect. When I described it (P.L.S.N.S.W., 1892, p. 99) I 
stated my reasons for considering it distinct from collaris 
(which I knew only by Macleay’s description). I have now 
examined the presumable type (in the Macleay Museum) and 
find that the two are specifically identical. The structure of 
the hind tarsi being disregarded, L. collaris is distinct from 
all those resembling it in colour, of the third group (which 
has similar vestiture), by the form of its male clypeus—not- 
ably emarginate in front, and not having the front angles 
acute. 

SEVENTH GROUP (A, B, CC, DDD, OF TABULATION). 

The following are notes on species that belong (at least 
probably) to this group, which has characters similar to those 
of the fourth group, except in respect of the hind tarsi. 

L. widipenns, Germ. There is no greater difficulty in 
studying Liparetrus than the identification of this species 
(described A.D. 1848) without examination of the type, which, 
if still in existence, is, no doubt, in one of the European col- 
lections. As far as Germar’s description is concerned it ap- 
plies very accurately to /. senex, Blackb.—a common South 
Australian species, of which I have seen examples from, among 
other places, the original locality of iridipennis. Unfortu- 
nately, there is a very important omission in Germar’s des- 
cription, for it contains no reference to the structure of the 
hind tarsi. Burmeister redescribed iridipennis, and placed 
it in his group of Liparetri having the basal joint of the hind 
tarsi longer than the second joint. For the reason noted 
above (under L. pruinosus, Burm.), this does not seem to me 
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absolutely incompatible witn the identification of his irid- 
pennis with sener, although in senex the basal two joints are 
all but equal—in the male the basal joint, in the female the 
second, being just barely shorter than the other (Germar and 
Burmeister both describe the female only). But, unfortu- 
nately for that identification Burmeister adds a note that 
Germar gives the wrong size for his insect, and that it is (not 
341., but) 24.1. long. The smallest specimen that I have 
seen of 1. senex is 34 1. The question, therefore, arises as to 
the grounds on which Burmeister made this assertion (giving the 
same size for iridipennis that he assigned to discrpennis, Guer., 
a very much smaller insect than sener). Without definitely 
asserting it, he certainly seems to imply that he had seen Ger- 
mar’s type. Nevertheless, I am of opinion that his iredipennis 
is identical with my senex, and that, if his measurement is 
correct, it was founded on an exceptionally dwarfed example. 
Burmeister’s accuracy in respect: of this species is certainly 
discounted by his having represented Blanchard’s sylvicola as 
a synonym of iridipenms, which is far from a correct state- 
ment, Blanchard having merely placed in his descriptive cata- 
logue sylvicola, Fab. (without a description, but with the 
mention of Tasmania as the locality of the specimens before 
him), and appended some synonymy, at the end of which he 
places “iridescens, Germ.” (doubtless a misprint). I feel ex- 
tremely confident that the Tasmanian specimens which Blan- 
chard catalogued as sylvicola were not iridipennis. Sylvicola 
is a common species in Tasmania, and I have much negative 
evidence (from my own collecting, etc.), that iridipennis is not 
found on that island. It seems practically certain that 
Blanchard’s reference to iridipennis expresses no more than 
that author’s conjecture tnat iridipennis is identical with 
sylvicola, which is certainly not the case, though that is not 
to the point here. Macleay’s treatment of iridipennis is most 
unsatisfactory. In the Macleay Museum two specimens are 
pinned into the label “irzdipennis,” one of which is my 
senex, the other my caviceps (the former with the front tibie 
tridentate and the basal two joints of the hind tarsi subequal, 
the latter with the front tibiz bidentate and the basal joint of 
the hind tarsi very much longer than the second). Mac- 
leay’s description of :ridipennis—-which has always been a 
puzzle to me, appearing to describe a South Australian Lipa- 
retrus very different from any that I have seen—is evidently 
a jumble of these two specimens, founded on the front tibize 
of my senex and the hind tarsi of my caviceps. I may add 
that my treatment of senex as a species distinct from iridi- 
pennis was founded on its wide divergence from Macleay’s re- 
description, and that author’s assurance that specimens of it 
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which I submitted to him were certainly not ir/dipennis. The 

real identity of iridipennis cannot be settled finally without 

examination of Germar’s type: owing to the deficiency of 
, Ls > . : n? ‘fe > » ‘ \ > ¥* 

Germar’s description, and Burmeister S statement that Ge 

mar’s measurement is seriously incorrect, it 1s possible that 
iridipennis is my gracilipes, or my caviceps, or the species that 

I regard as nigrinus, Germ.; but as my sener agrees best on 

the whole with Germar’s description, and is certainly the most 
plentiful in the locality where Germar’s types were collected, 
the evidence is certainly in favour of my sener being the true at , a 
iridipennis. At any rate, it is now clear that Macleay’s re- 
description of iridipennis depicts a species that does not exist. 

L. gracilipes, Blackb. This species is abundantly. distinct 
from senex, Blackb, but it is, as stated above, not certain that 
it may not be the true *ridipennis, Germ. Burmeister’s iidi- 
pennis is, I think, certainly not gracilipes, as the basal joint 
of the hind tarsi of the latter is in both sexes a trifle shorter 
than the second joint. Compared with widipennis, Germ. 
(senex, Blackb.), this species is very similarly coloured, ex- 
cept that the hairs fringing the pronotum laterally are much 
darker (“dark brown,” however, would characterise them bet- 
ter than “black,” the word I used in the original description), 
and the iridescence of the surface is less pronounced; the 
tarsi are less robust in both sexes; the clypeus is notably less 
produced in both sexes and less evidently tridentate (male) 
or sinuate (female), although there is some variability in this 
respect, some females of both having the clypeus not very 
far from evenly truncate; the propygidium is very differently 
sculptured, having the hind part in both sexes more strongly 
punctulate and impressed with two more or less distinct longi- 
tudinal fovese (these, in some examples, arched so as to meet 
at both ends and form a ring), between which the surface is 
more or less gibbous, and the front part abruptly devoid of 
punctures and highly nitid [in wdipennis (senex, mihi) the 
propygidium is in front opaque, with fine, very close punctu- 
ration, which becomes continuously stronger and less close 
hindward, and its surface is even]. In the male of gracilipes 
the middle part of the basal two ventral segments is occupied 
by a very dense tuft of erect, soft, whitish hairs, which is 
wanting in its ally. 

L. sumillumus, Macl. In the Macleay Museum two speci- 
mens (one of them presumably the type) are pinned into the 
label bearing this name. Unfortunately, their sex cannot be 
confidently determined, as they have both lost their front 
tarsi, but, judging by the form of the abdomen, I take them 
to be males, and I think they are males of whnormalis, Macl., 
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of which the other specimens that I have seen (including the 
presumable type in the Macleay Museum) are females. 

L. latiwsculus, Macl. The presumable type of this species 
(female) is in the Australian Museum. I can find no non- 
sexual difference whatever between it and the presumable 
type (male) of L. sericeus, Macl., also in the Australian Mu- 
seum. It appears to me doubtful whether the specimen pin- 
ned into the label “Jatiwsculus,” is really in its proper place, as 
Macleay’s measurements of that insect indicate a considerably 
smaller species, but as /atywsculus is practically undescribed 
(being merely briefly comparea with picipennis, Germ.), it 1s 
incapable of identification unless the specimen in the Aus- 
tralian Museum be accepted as the type. 

L. holosericeus, Macl. The presumable type of this 
species is in the Macleay Museum. It is closely allied to JL. 
iridipennis, Germ. (senex, Blackb.), and gracilipes, Blackb., 
but, inter alia, differs from both of them by its clypeus with- 
out any tendency to sinuation. 

EIGHTH GROUP (A, B, CCC, D, OF TABULATION). 

The following notes are on species belonging to this 
group, which differs from the first and fifth groups by the 
structure of its hind tarsi, but agrees with them in other char- 
acters, 7.¢., vestiture, etc. 

L. asper, Macl. The presumable type of this species 1s 
in the Macleay Museum, and the same species also is ticketed 
“sylvicola” in the same Museum. If the specimen pinned 
into the label ‘“‘asper”’ is really the type, it 1s incorrectly des- 
cribed in Macleay’s monograph, where the vestiture of the 
pronotum is stated to be “a frili of long, erect, black hairs on 
the base, apex, and sides.” Owing to that statement I as- 
sumed that the species was not asper, and described it 
(P.LS., N.S.W., 1891, p. 482), as. spretus. It 1s) very pos- 
sible that the presumable type is not the real one, but never- 
theless, as it now stands in the place of the type, it seems 
better to admit its claim, and regard spretus as a synonym, 
than to adhere to the description and regard asper as a 
species known only by a brief description, and very likely 
non-existent. For reasons stated under the name sy/vicola, 
Fab., I am quite confident that Macleay was mistaken in 
ticketing asper (spretus, mihi.), as sylvicola. 

L. atratus, Burm. In his monograph Macleay expresses 
doubt as to his identification of this species, and merely quotes 
Burmeister’s description. I have specimens from Tasmania 
(the original locality), which agree perfectly with Burmeis- 
ter’s description, and are certainly this insect. In both the 
Sydney Museums iridipenms, Germ. (senex, Blackb.) stands 
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as utratus (the same species also standing, along with ¢avi- 
ceps, Blackb.), under its right name). I do not find the true 
atratus in the Macleay Museum, but in the Australian Mu- 
seum an example of it (and also two of concolor, Er.), 18 
labelled “sy/vicola,” which latter name (as noted above) is 
applied in the Macleay Museum to asper, Macl. Apparently 
it was the specimen of atratus labelled “sy/vicola,” which Mac. 
leay described in his monograph as sylvicola. 

L. tridentatus, Macl. The presumable type of this 
species, and also that of L. acutedens, Macl., are in the Aus- 
tralian Museum. I can find no difference whatever between 
them. After his description of LZ. acutidens, Macleay says 
that it differs from L. tridentatus, “as the description will 
show, very widely.” Placing the two descriptions side by 
side, however, I have failed to find even one definite differ- 
ence between the two, the nearest approach to it being that 
the elytra of tridentatus are called “subsericeous red,” and of 
acutidens “iridescent yellow.” I do not find any conspicuous 
difference, even in respect of colour, between the presumable 
types. 

L. parvidens, Macl. The presumable type of this species 
is in the Australian Museum. It somewhat closely resembles 
obtusidens, Macl., but is probably a valid species, as its elytral 
puncturation is very notably coarser than in that species, and 
its habitat (Cleveland Bay) is very far distant from that of 
obtusidens. 

NINTH GROUP (A, B, CCC, DD, OF TABULATION). 

This group differs from the eighth by the absence of 
pilosity on the disc of its pronotum, and from the tenth hy 
the presence of a fringe of erect hairs all across the front of 
that segment. I know only one species (1. Rothe:, Blackb.) 
which can be referred to it. 

TENTH GROUP (A, B, CCC, DDD, OF TABULATION). 
The following are notes on species appertaining to this 

group, which resembles the preceding two groups except in 
respect of vestiture of pronotum. 

L. bituberculatus, Macl. The female is usually much 
darker in colour than the male. 

L. converior, Macl. Two specimens (one of them, pre- 
sumably, the type) are pinned into the label bearing thi 
name in the Macleay Museum. I have not seen the species 
elsewhere. 

ELEVENTH GROUP (A, BB, C, D, OF TABULATION). 

This group differs from all the preceding by the front tibte 
of its species not tridentate externally. The following are 
notes on species belonging to it. 
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L. assimilis, Macl. The presumable type is in the Mac- 
leay Museum. I think it a male. Its apical ventral segment 
does not differ materially from that of male discipennis, 
Guér. 

L. diserpennis, Guér. Specimens from almost all parts 
of southern Australia and from Tasmania stand in collec- 
tions under this name. Macleay gives New South Wales and 
South Australia as its habitat. Whether the specimens from 
Tasmania and South Australia are specifically identical with 
those from Sydney I feel rather doubtful. It is too variable 
a species in colouring for great importance to be attached to 
such distinctions as greater or less width of dark margins of 
elytra in local races; but the opportunities I have had of ex- 
amining sexual characters point to difference in the ventral 
characters of the male in at any rate Tasmanian examples. 
Unfortunately, there is only a single male among those I have 
from Tasmania, and I do not think it safe to found a new 
species on the decided (though not very great) difference be-- 
tween the sculpture of its apical ventral segment and the cor- 
responding segment in the few male Sydney specimens before 
me. The study of a longer series might not improbably es- 
tablish specific difference as constant. The species that Ger- 
mar describes as discipennis seems, from the colour of its 
vestiture, to be that which Macleay named canescens. 

L. montanus, Macl. I have examined the presumable 
type of this species, unique in the Australian Museum, and 
can find no difference whatever between it and L. discipennis, 
Guér. It seems to be a male; at any rate, its apical ventral 
segment is quite like that of male discipennis. 

L. canescens, Macl. I have examined the presumable 
type in the Macleay Museum. It is a common South Aus- 
tralian insect, and very distinct from discapennis, Guér. Be- 
sides other differences the apical ventral segment of its male 
is nitid and almost punctureless, with a strong, obtuse carina 
placed transversely across its middle, the corresponding seg- 
ment in male discipennis, from Sydney, having an even sur- 
face, on which there is fine puncturation, mixed with some 
coarse piliferous granules. 

L. albohirtus, Macl. Two specimens are pinned into 
the label bearing this name in the Macleay Museum. One of 
them is obviously some very different insect—the other pre- 
sumably the type. Macleay says that the front tibie are 
“scarcely bidentate,” the upper tooth being “nearly obsolete.” 
I find, however, that although the upper tooth is small (as m 
discipennis, Guér., and canescens, Macl.), it is perfectly well 
defined in the type. 
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TWELFTH GROUP (A, BB, C, DD, OF TABULATION). 

Resembles the preceding group in respect of most of Its 
characters, but has elytra glabrous, or with only a little pilo- 
sity near base. The following notes relate to members of this 
group. 

L. discoidalis, Macl. This and the next two species are 
very distinct, iter se, but with few distinctive characters 
that lend themselves readily to tabulation. Discordalis is re- 
presented in the Macleay Museum by two specimens (one of 
them presumably the type). Their elytra are remarkably 
coloured, there being only a very narrow black border, except 
at the apex, which is very widely of a deep black colour, so 
that to a casual glance they seem to have bright red elytra with 
a wide, apical black fascia. In one specimen the pronotum ts 
partially red. The front tibie are distinctly bidentate ex- 
ternally. 

L. occidentalis, Macl. Two specimens are pinned into 
the label bearing this name in the Macleay Museum. There 
is, however, a difficulty in accepting either of them as the true 
type, for Macleay says that the hind tarsi were wanting in 
the specimen described, which is not the case with either of 
those in the Museum. Nevertheless, as they are distinct from 
any other species that I can find to have been described, and 
agree with the brief description, they may fairly be regarded 
as correctly named. They resemble discipennis, Guér., in 
colouration, but differ from it widely by, iter ala, elabrous 
elytra and basal two joints of hind tarsi subequal. Tt is near 
discoidalis, Macl., undoubtedly, but with very much darker 
vestiture, and moreover the colouring of the elytra in the two 
examples of discoidalis is so conspicuous and unusual that 
there can be little doubt of its being a specific character. I 
think one of the specimens of this insect (as also of discoidalis ) 
is a male. The apical ventral segment in both is not much 
different from that of male discipennis. 

L. luridipennis. A specimen bears this name in the Aus- 
tralian Museum, and agrees well with the description except 
in the pilosity of the pronotum being somewhat darker than 
“fulvo-villose’ would lead one to expect. Its facies is very 
different from that of the preceding two species, the size being 
notably larger and the form more robust. The head is more 
massive, with the clypeus wide and subsemicircular (not un- 
like that of rufipennis, Macl.)—not at all of the discipennis 
type. 

L. lanaticollis, Macl. The presumable type of this species 
is in the Macleay Museum. It is identical with my LZ. Pal- 
merstont. Both names were proposed in P.L.S., N.S.W., 
1888. Macleay’s name is a month later than mine. 
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THIRTEENTH GROUP (A, BB, CC, OF TABULATION). 

Distinguished from the preceding group by the absence, or 
nearly so, of vestiture on the pronotum. The species are all 
fairly recognisable, and only one remark seems called for here, 
WiZig 

L. simplex, Blackb. This name must become a synonym 
of rotundipennis, Macl. When I described the species I drew 
attention to its being near Macleay’s insect, but I judged fr>m 
the description of the latter that it was distinct, principally 
from the absence of two minute tubercles on the ‘head, which 
Macleay mentions, and from the elytral puncturation being 
by no means “faint.” Comparison with the presumable type 
in the Macleay Museum has, however, satisfied me that the 
two are identical, the tubercles on the head being either sexual 
or accidental, and the elytral puncturation being not quite 
correctly described by Macleay. Macleay’s measurement, 
moreover, 1s incorrect, the length being 23-3 1. 

FOURTEENTH GROUP (AA, B, C, D, E, OF TABULATION). 

Macleay places all the species of this group among Lipa- 
retri having nine-jointed antenne. As a fact, they are so 
closely allied to the species of the first group that, so far as I 
have observed, the antennal structure alone distinguishes the 
one aggregate from the other. It seems clear that Macleay 
must have examined the antenne of a few species that fall 
into my first group, and then assumed a similar structure in 
the rest of the species that, the antennz being disregarded, 
would be properly associated with them. Even on that sup- 
position, however, it is difficult to understand the positivs 
assurance he manifests on the subject, for of hirsutus, Burm., 
he says that the description seems to refer it to the aggregate 
containing phanicopterus, Germ., but attributes only eight 
joints te its antenne, which, he adds, “seems impossible.” 
The following are notes on the species of this group and on 
their synonomy : — 

L. marginipennis, Blanch. There seems to me to be no 
doubt that Blanchard was mistaken in placing this species 
among those with nine-jointed antenne. Blanchard’s descrip- 
tion (which is a fairly detailed one), and his remark on the 
close resemblance of marginipennis to his xanthotrichus seem 
to forbid any doubt that he had before him a well-known 
species, which is common in New South Wales, and stands in 
Australian collections generally under the name marginipen- 
nis; but there are certainly only eight joints in its antenna. 
Probably Blanchard counted the joints in the antenne of 
ranthotrichus, and assumea that a species so closely resembling 
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it as marginipennis does would have similar antenne. ‘This 

species stands in the Macleay Museum as margimipenn’s, 

Blanch. ‘The presumable type of 1. nigrohirtus, Macl., in the 

Macleay Museum, is also marginipennis. Kin iT 
L. hirsutus, Burm. it seems clear that this species 13 

identical with marginipennis, Blanch. The descriptions pre- 

sent no definite difference except in Burmeister stating the 

number of joints in the antenne as “only eight,’ which, as 

remarked above, is correct. Burmeister’s omission to identify 

marginipennis may be accounted for by his remark that he 1s 
unable to bring Blanchard’s L/paretr: into his work because 
their author has not described their tarsi. 

L. pilosus, Macl. I have examined the presumable type 
in the Australian Museum. Its antennz consist of eight 

joints only. It is extremely close to L. marginipennis, 
Blanch., but differs by the basal two joints of its hind tarsi 
being almost equal, inter se. 

L. callosus, Macl. I have examined the presumable type 
in the Australian Museum, the colouring of which is very 
unusual in the genus. Its antenne have only eight joints. 
The species seems to be variable in respect of colouring, as 
other specimens before me (otherwise identical) are without 
the red mark on the elytra. 

L. (Melolontha) sylvicola, Fab. This species is one of the 
dificult Liparetri for identification. Its first assignment to 
Liparetrus seems to be in Blanchard’s catalogue, where, how- 
ever, it is not redescribed. Eurmeister redescribed it, and I 
think his identification must be accepted as reliable, inas- 
much as he expressly stated that he had examined the Fabri- 
cian types of Melolonthides in London, among which that of 
sylvicola was, no doubt, included. Then Macleay followed 
with a redescription, which, however, is evidently founded 
upon L. atratus, Burm. In the Australian Museum two 
specimens of L. concolor, Er., and one of L. atratus, Burm.., 
are pinned into the label “sylvicola, Fab.,” and in the Mac- 
leay Museum, L. asper, Macl., stands under that name as 
well as under the name asper. In his monograph, Macleay 
described Burmeister’s sy/vico/a (incorrectly in respect of the 
antenne, by placing it among the species having nine-jointed 
antenne), under the name sa/ebrosus, and without citing any 
reason for rejecting Burmeister’s name. The complications, 
however, do not stop here, unfortunately ; for sylvieola is an 
insect the sexes of which are so different that they have been 
treated as distinct species. Sy/vicola, Burm., is the female, 
and the male was described by Blanchard as basalis. Here, 
again, Macleay has confused matters by describing a totally 
different species as basalis, Blanch. I myself in my earliest 
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memoir on Liparetrus neglected to verify this determination 
of Macleay, and, assuming that basalis, Blanch., was rightly 
identified by Macleay, redescribed the true basalis as Macleay. 

The synonymy which I believe to be correct, then, stands 
thus : — 

L. sylvicola, Fab., Burm. (nec., Macl), fem. 
salebrosus, Macl., fem. 
basalis, Blanch. (nec., Macl.), mas. 
Macleayi, Blackb., mas. 

I do not think that any one comparing Macleay’s description 
of salebrosus with Burmeister’s of sylvicola can doubt that 
they refer to the same insect, which is a remarkably isolated 
species, and very common in southern Australia. As to 
Macleay’s ‘“‘basalis, Blanch,” it is an Automolus, and is found 
in Victoria and Tasmania. Unfortunately, Blanchard’s des- 
cription of basalis is an exceptionally meagre one, and it was 
perhaps not unnatural that Macleay should have referred it 
to the insect he did if he had not the genuine basalis before 
him. In fact, it is chiefly a matter of colourng and sculpture 
(although the two insects differ very widely in respect of 1m- 
portant characters that Blanchard does not refer to). Both 
occur in Tasmania commonly. Blanchard says of basalis, 
“elytris fusco-rubris, basi late nigris,’ which exactly fits the 
male of sylvicola, Burm. Macleay says of the species that 
he regards as basalis, “‘elytra brownish-red, the base black- 
ish,’’ which aptly describes his basa/is, but not the male of 
sylvicola, the former having a mere blackish infuscation across 
the base of the elytra, the other a wide basal fascia, well 
defined, and of deep black colour. As to sculpture, Blanchard 
says of basalis, “‘prothorace scabroso x x elytris punctato- 
scabrosis x x pygidio scabroso,”’ which very correctly indicates 
the vermiculate-rugulose sculpture of sylvicola (as character- 
ised by Burmeister, who calls it “rugoso-varioloso”), and of 
salebrosus, Macl., which its author describes as “coarsely vario- 
lose-punctate.” No other Liparetrus known to me in nature 
or description has any such sculpture. JL. basalis, Macl. 
(nec., Blanch.), is quite differently sculptured. Macleay calls 
it “rugosely punctate,” a term which he applies (correctly 
enough) to the sculpture of numerous other Liparetri, corres- 
ponding to the “rugoso-punctatus” which Blanchard applies 
to the sculpture of various Liparetrz. 

As to the identity of Z. sylvicola (Fab.), Burm., and 
basalis, Blanch. (Macleay, Blackb.), as sexes of one species, I 
can state that I have taken them paired in Tasmania subse- 
quently to my describing Macleay. 

It is, perhaps, best to add that nothing short of Bur- 
meister’s strong implication that his description of sylvicola 
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is founded on an examination of the specimen that stands as 

the type would justify the acceptance of his identification as 

correct, inasmuch as Fabricius’s description says, “‘capite et 
thorace glabris.” If Burmeister’s sy/vcola were regarded as 
distinct from that of Fabricius, the name of Burmeister’s 

species would have to be changed to basa/is, Blanch. 
L. nigrinus, Germ. The species that stands under this 

name in the Macleay Museum, and that Macleay describes 
under this name, is a common South Australian insect, and 
it does not agree, in an important character, with Germar’s 
description, inasmuch as its front tibie are tridentate exter- 
nally, whereas Germar says, “tibiis bidentatis.” 1 believe, 
however, that in Germar’s description “‘bidentatis’”’ must be a 
misprint, as in other respects that description satisfactorily 
enumerates the characters of the species in question. More- 
over, I have not seen in any collection any species with biden- 
tate front tibie that could possibly be nigrinus, and it is 
hardly likely that a collection with so many South Australian 
Liparetri as were in that which Germar described would not 
contain this common one. Germar does not mention the 
structure of the antennz, which are eight-jointed, although 
Macleay’s description particularly emphasises them as nine- 
jointed. The species in the Macleay Museum undoubteaty, 
however, has antennz very easily seen to have only eight 
joints. Burmeister, I think, applied the name nigrinuws to 
the same species, although there are difficulties in the way of 
that opinion. He gives the size as 23-3 1. (Germar says 
“34 1.,” Macleay 34 1., the smallest specimen I have measured 
is, long. 4 1.), and says that the clypeus of the male is ‘‘obtuse 
tridentato.” Macleay asserts that this (and Burmeister’s 
assertion that the antenne are eight-jointed) can- 
not be consistent with Burmeister’s nigrinus being identical 
with his (Macleay’s). In respect of the antenne, it was Mac- 
leay’s mistake, not Burmeister’s, as already noted; in respect 
of the clypeus (the only remaining difficulty), there unques- 
tionably is a slight tendency to bisinuation (scarcely sufficient 
to deserve mention, I admit, but to which Burmeister, no 
doubt, referred), in the front margin of the clypeus of the 
male of this species; indeed, I have a specimen in my own 

collection in which it is quite distinct, and it is just barely 
traceable in the specimens that are named nigrinus in the 
Macleay Museum. My conclusion, therefore, is that n1igri- 
nus, Germ., was correctly identified by both Burmeister and 
Macleay, the only doubt being connected with what neither 
of them mentions as a difficulty, viz., Germar’s having called 
the front tibiz bidentate. It should just be added that this 
difficulty cannot be got rid of by the supposition that Bur- 



314 

meister may not have counted the apical projection of the 
tibiz as an external tooth, for in the case of other species he 
always does so count the apical projection. 

L. rugosus, Macl. The presumable type of this species 
is in the Macleay Museum, pinned into the label “rugosus, 
S. Australia.” It is a female of the species mentioned above 
as labelled in the same collection, “nzgrinus, Germ.” If it 
should prove eventually that there is another species (not 
known to me) which is the true nzgrinus, the species I believe 
to be nigrinus would, of course, have to bear the name 
rugosus. 

FIFTEENTH GROUP (AA, B, C, D, EE, OF TABULATION). 

Although this group is distinguished from the preced- 
ing one by an apparently shght character (the elytra glabrous 
or nearly so), its species differ very much in facies from all 
oi the fourteenth group, except sylvicola, Burm. (Fab. ?), to 
which latter they bear more resemblance of a general kind. 

L. ferrugimeus, Blanch. ‘This is one of the most abundant 
and widely distributed Liparetr:. It is remarkable for the 
pronotum of its male being entirely pilose, while that of the 
female has only an apical (and, of course, a lateral) fringe 
of hairs. Blanchard described a female; Macleay’s redes- 
cription is a mixture of the two sexes. Both authors over- 
looked the fringe of hairs on the front of the clypeus in the 
female. I have examined the specimens in the Macleay Mu- 
seum on which Macleay’s redescription was doubtless founded. 

L. ubiquitosus, Macl. It is strange that this common 
New South Wales /iparetrus should have remained undes- 
cribed until Macleay published his monograph. Neverthe- 
less, it certainly seems to have been unknown to the earlier 
authors. Macleay is in error in attributing nine-jointed an- 
tenne to it. It is rather near to ferrugineus, Blanch., but 
easily distinguished by the very different sculpture of the cly- 
peus in the male, the much more pilose pronotum of the 
female, the different colouring, etc. I have examined the 
presumable type in the Macleay Museum. 

L. brunneipennis, Blackb. This name is a synonym of 
ubiquitosus, Macl. At the time when I described the insect 
I accepted Macleay’s statement that his species has nine- 
jointed antenne. 

L. rubicundus, Macl. Two (presumably including the 
type) are pinned into the label ‘“‘rubicundus” in the Mac- 
leay Museum. Their antennz have only eight joints, though 
Macleay calls them nine-jointed. 

L. propinquus, Macl. Two specimens (including the 
presumable type) are pinned into the label “propimquus’’ in 

\ 
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the Macleay Museum. ‘They have eight-jointed antenne. 
This insect is, I have no doubt, the female of rubicundus, 

Macl. | 

SIXTEENTH GROUP (AA, B, C, DD, OF TABULATION). 

This group includes the species having eight-jointed an- 
tenne, front tibie tridentate externally, and pronotum with- 
out vestiture (unless along the lateral margins). ‘The follow- 
ing notes are on species appertaining to it: — 

L. fallax, Blackb. This species is well distinguished from 
atriceps, Macl., by the hind angles of its prothorax being dis- 
tinctly defined. It also differs in colouring, its pronotum being 
uniformly testaceous brown, while that of atriceps presents 
the unusual character of being bicolorous (its front part 
black). Its pronotum, moreover, is notably less convex long1- 
tudinally, that of atriceps being exceptionally declivous im- 
mediately in front of the base. Also, the general dorsal 
sculpture of fallax is considerably finer and feebler than of 
atriceps. The sexual characters in both species seem to be 
sight, consisting in little more than an increased robustness 
of the front tarsi in the male. 

L. badius, Macl., is referred by its author to a section 
of Liparetrus, to which he attributes nine-jointed antenne ; 
the antennz nevertheless nave only eight joints. I have ex- 
amined the presumable type in the Macleay Museum. The 
clypeus of that specimen is distinctly bisinuate (or obsoletely 
tridentate) on its front margin, although that character is 
not mentioned in the description. I have examples before me 
of a Liparetrus from Beverley, W.A., which I hesitate to re- 
gard as specifically distinct from badius; nevertheless the 
front margin of its clypeus is more decidedly tridentate, its 
colour notably paler testaceous, and the puncturation of its 
elytra certainly finer and less close than in badius. 

L. monticola, Macl. (? Fab.). In the Macleay Museum 
two very much broken specimens are pinned into the label 
bearing, “‘monticola, Fab.” They are examples of two dis- 
tinct species, one that which elsewhere in the same museum 
is labelled, “‘atriceps, Macl.,” the other superficially resem- 
bling it, but different, inter alia, by the finer and _ sparser 
puncturation, and the well-defined hind angles of its pro- 
notum. The latter is probably that on which Macleay’s des- 
cription is founded, as that description calls the pronotum 
“thinly punctate.’ I can give no opinion as to Macleay’s 
reason for the identification with monticola—which seems to 
me doubtful in the extreme; nut, as I am quite unable to 
identify monticola myself, I see no objection to allowing this 
Species to stand as “monticola, Macl. (? Fab.)” provisionally. 
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L. atriceps, Macl. This is the species that I had formerly 
supposed to be monticola, Macl. (and have probably so named, 
for correspondents), on account of its having antenne with 
only eight joints, whereas Macleay places atriceps in his sec- 
tion of the genus with nine-jointed antenne. The presum- 
able type is in the Macleay Museum bearing a label, “atri- 
ceps, Macl.” I have mentioned others of its characters 
(above), under L. fallax, Blackb. 

L. micans, Macl. Placed by Macleay in his monograph 
among the species with nine-jointed antenne. I examined 
the presumable type, unique in the Macleay Museum, and 
made the following note on it:—“New to me. Antenne 
eight-jointed. Near fallar, mihi, from which it differs, ster 
aha, by its quite different colouring, 7.e., dorsal and under 
surface entirely black except disc of elytra.” 

SEVENTEENTH GROUP (AA, B, CC, OF TABULATION). 

This group contains only one known species—L. criniger, 
Macl.—easily recognised by its presenting the following char- 
acters 1n combination: —Antenne eight-jointed, front tibtze 
with three external teeth, basal joint of hind tarsi notably 
longer than second joint. 

L. perplexus, Blackb. This name is a synonym of JL. 
erimger, Macl., to which its author incorrectly attributes 
nine-jointed antenne; and, owing to that error, I failed to 
discover the identity of the two until I recently found out 
that Macleay’s characters are not reliable. I have examined 
the presumable type, in the Macleay Museum. 

EIGHTEENTH GROUP (AA, BB, OF TABULATION). 

A small aggregate of species presenting the unusual com- 
bination of eight-jointed antennz, with front tibie having 
less than three external teeth. 

L. levatus, Macl. Originally described by its author as 
glaber (nom. prwocc.), ana placed in Macleay’s monograph 
among the species with nine-jointed antenne. I have ex- 
amined the presumable type, in the Australian Museum, and 
find that its antennz have only eight joints. 

L. parvulus, Macl. 1 nave examined the presumable 
type, in the Australian Museum, and find (as Macleay says) 
that the difference is only in colour, which is, no doubt, either 
varietal or sexual. I unfortunately omitted to investigate 
the sex of the types. Both are from Gayndah. 

NINETEENTH GROUP (AAA, OF TABULATION). 

Easily distinguishable from all the other groups by the 
antenne of its species having only seven joints. 
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L. levis, Blanch. I have before me specimens from the 

Swan River (Blanchard’s locality) of a species so satisfac- 

torily agreeing with Blanchard’s description of this species in 

every respect, except the number of joints in its antennz, that 
I cannot escape the conclusion that that author was mistaken 
in regard to its antenne, probably neglecting to examine the 
antennz on account of the general resemblance of the insect 
to other Liparetri, which have nine-jointed antenne. The 
same species stands in the Australian Museum as L. levis, 
Blanch. 

L. agrestis, Blackb. I regret to find that when I des- 
cribed this species I counted the joints in its antennz incor- 
rectly, and stated them as eight in number. ‘There was no 
excuse for doing so (as the joints are evidently only seven). 
No /zparetrus had been previously described as having seven- 
jointed antenne, although several species, really having such 
antennz, had been described erroneously. I remember think- 
ing that only seven joints was an impossible number, and 
persuading myself that I discerned a very minute additional 
joint. In a memoir which I published in the following year 
attention was first drawn’to the existence of Liparetri hav- 
ing antenne of only seven joints. Blanchard having attri- 
buted nine-jointed antenne to nis L. /wvis, I did not take 
that species into account when I described agrestis, but I am 
now of opinion that the two names represent only one species. 

L. nigriceps, Macl. I think there is httle doubt of this 
being the female of LZ. /evis, Blanch. Macleay attributed 
nine-jointed antennz to it. 1 have examined the presumable 
type, in the Australian Museum, and find it to be—though 
in very bad condition—certainly conspecific with specimens 
in my own collection, whch I have long regarded as niqri- 
ceps, Macl., and as the female of /wvis, Blanch. 

L. globulus, Macl. The presumable type is in the Mac- 
leay Museum, and I have examined it there. 

L. tuberculatus, Lea. This species is practically unde- 
scribed, the structure of the antenne not being referred to 
except as involved in a reterence to Macleay’s grouping of 
the genus, in which (as mentioned above) the antennal struc- 
ture is about as often wrong as right. There is no reference 
at all to the structure of the hind tarsi. As, however, there 
happens to be one marked character of the insect mentioned 
in the description, I have selected a Liparetrus presenting 
that character (which, however, is probably sexual), to be 
called “tuberculatus, Lea (°),” and have indicated its char- 
acters by its place in the foregoing tabulation. 

LL. opacicollis, Macl. The presumable type in the Mac- 
leay Museum has antennz of only seven joints. It is near 
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L. levis. Disregarding the difference in the vestiture of the 
pronotum, it is, iter alia, a considerably larger insect. 

L. squamiger, Macl. I have examined the presumable 
type, which is in the Macleay Museum. 

L. necessarius, sp. nov. Ovatus; minus nitidus ; totus cinereo- 
pilosus, elytrorum pilis nigricantibus exceptis ; niger, an- 
tennis (clava excepta) palpis et elytris (his ad basin an- 
guste plus minusve nigricantibus) rufis, pedibus plus 
minusve piceis vel rufescentibus; antennis 9-articu- 
latis; clypeo nitido fortiter minus crebre punstulato; 
fronte crebre nec subtiliter rugulosa; prothorace fortiter 
transverso, antice sat fortiter angustato, supra zanalicu- 
lato, fere ut frons sed paullo minus crebre punctulato, 
lateribus sat arcuatis; elytris perspicue geminato-striatis, 
interspatiis sat fortiter vix crebre punctulatis; propy- 
gidio sparsius, pygidio magis crebre, rugulosis; tibiis 
anticis extus tridentatis (dentibus intervallis subeequali- 
bus divisis); tarsorum posticorum articulo basali quam 
2"° sat breviori. 

Maris clypeo antice sat profunde emarginato (fere ut 1. villo- 
sicollis, Macl.), angulis sat acutis nec vel vix extrorsum 
directis ; tarsis anticis sat incrassatis. 

Femine clypeo truncato vix emarginato, angulis sat rotun- 
datis. Long., 3-4 1.; lat., 14-21 1. 

The characters indicated in the tabulation satisfactorily 
distinguish this species from its allies; it 1s well, however, to 
remark that it 1s apparently identical with all the specimens 
pinned into the label ‘“capillatus, Macl.,” in the Sydney Mu- 
seums (so far as the bad condition of those specimens will 
allow comparison) except the one male in the Macleay Mu- 
seum, which is the presumable type, and which agrees well 
with Macleay’s description. From that male it differs con- 
siderably in vestiture, and also in the form of the clypeus, 
which, in the present species, is strongly emarginate, and not- 
ably less narrowed forward. It should be added that the 
emargination of the clypeus, though quite strong, is very dif- 
ferent from the profound excision of the clypeus of 1. Ken- 
nedyi, Macl. The notably darker colour of the pilosity of 
the elytra in comparison with that of the pronotum is an 
unusual character. 

Western Australia (Perth, Mr. Lea). 

LL. distans, sp. nov. Ovals; sat nitidus; supra sat glaber ° 
(lateribus piloso-fimbriatis) ; subtus cinereo-pilosus ; fer- 
rugineus, antennis pallidioribus (his 9-articulatis) ; 
clypeo leviter sat grosse subsquamoso-punctulato, antice 
3-vel 4-dentato; fronte sat quali, subtiliter cre- 
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berrime punctulata; prothorace valde transverso, supra 
vix manifeste canaliculato antice sat angustato, minus 

erebre minus subtiliter punctulato, lateribus leviter arcu- 
atis; elytris sat fortiter geminato-striatis, interstitiis sub- 
fortiter minus crebre punctulatis : propygidio pygidioque 
coriaceis, illo vix perspicue punctulato, hoc puncturis 
sparsis sat magnis minus fortiter impresso et apicem ver- 
sus plus nonnullis vestito; tibiis anticis ones 3- 
dentatis (dentibus intervallis subzequalibus divisis) ; tar- 
sorum posticorum articulo basali quam 2" ey He 
(nec valde) breviori. 

Maris abdomine toto longitudinaliter sulcato. 
Fem. latet. Long., 5-54 1.; lat., 24-24 1. 

One of the largest species in the genus, and with no near 
ally among the previously described Liparetr?. I have three 
specimens before me (two of them belonging to Mr. Griffith), 
which appear to be of one sex, and the peculiar concavity 
running down the whole length of the ventral segments is 
certainly indicative of their being males. In one example 
the median projection of the clypeus is bifid, making the 
front of the clypeus 4-dentate. 

N.W. Australia. 

L. lividipennis, sp. nov. Ovatus; sat nitidus; supra sat glaber 
(fronte pilis erectis vestita, lateribus piloso-fimbriatis, 

“propygidio pygidioque setis crassis brevibus subsquam:- 
formibus vestitis); subtus cinereo-pilosus; niger, elytris 
lividis margine obscuro anguste cinctis; antennis 9- 
articulatis; clypeo antice truncato (angulis subrectis), 
grosse squamoso-punctulato; fronte sat zequali, crebre 
subtiliter punctulata ; prothorace fortiter transverso, vix 
perspicue canaliculato, supra ut frons punctulato, antice 
sat angustato, lateribus leviter arcuatis, pilis lateralibus 
albidis; elytris vix fortiter geminato-striatis, inter- 
spatiis sat fortiter minus crebre punctulatis; propygidio 
erebre subtiliter, pygidio minus crebre minus subtiliter, 
punctulatis; tibiis anticis extus leviter 3-dentatis 
(dentibus intervallis subequalibus divisis, dente summo 
subobsoleto) ; tarsorum posticorum articulo basali quam 
2"° multo breviori. 

Maris quam femine antennarum flabello longiori, tarsis anti- 
cis robustioribus. Long., 3-34 1.; lat., 2-211. 

The uppermost tooth of the front tibie is very 
feeble, and seems to indicate this as a transition form 
leading on to the /iparetri having less than three external 
teeth. JI have two specimens before me, which I believe to 
be male and female, as the antennal flabellum is distinctly 
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longer and the front tarsi more robust in one than in the 
other. There is no marked difference between them in res- 
pect of the clypeus. 

South Australia. 

L. wmecertus, sp. nov. Ovatus; sat nitidus; nonnihil irides- 
cens; supra sat glaber (lateribus piloso-fimbriatis, propy- 
gidio pygidioque setis brevibus albidis adpressis ves- 
titis), subtus cinereo pilosus; niger, nonnullorum exem- 
plorum elytris plus minusve piceis vel rufis, antenn’s 
(clava excepta), palpisque rufis, pedibus plus minusve 
rufescentibus; antennis 9-articulatis; clypeo modice 
reflexo, nitido, sat grosse leviter squamoso-punctulato ; 
fronte antice impressa, crebre punctulata ; prothorace for- 
titer transverso, supra fortius sat crebre punctulato, sat 
late leviter (basin versus sat fortiter) canaliculato, an- 
tice fortiter angustato, lateribus arcuatis (ante basin sat 
fortiter rotundato-dilatatis) ; elytris sat elongatis, sat for- 
titer geminato-striatis, interspatiis sat fortiter sat crebre 
punctulatis ; propygidio subtilius, pygidio magis fortiter, 
punctulatis, ambobus plus minusve perspicue carinatis ; 
tibiis anticis extus tridentatis (dentibus intervallis sub- 
zqualibus divisis); tarsorum posticorum articulo basali 
quam 2"* sat (nec valde) breviori. 

Maris quam femine antennarum flabello sat longiori, tarsis 
anticis multo robustioribus, clypeo antice magis truncato 
et obsoletissime tridentato. Long., 33-341; lat., 2-22 1. 

This species bears much resemblance to L. preipennis, 
Germ., from which, however, it may be at once separated by, 
enter alia, the absence of any erect hairs on the front margin 
of the pronotum, and the evident (though slight) tendency 
to tridentation of the front margin of the clypeus in the 
male. It seems to be a fairly common species in Victoria and 
New South Wales (southern parts), so that it is difficult to 
believe Sir W. Macleay haa not seen it, but I conjecture that 
he had not noticed its distinctions from prcipennis. The 
colour of the elytra is very variable, but whatever the colour 
a slight iridescence seems to be constant. 

Victoria and New South Wales. 

L vicarius, Blackb. Ovatus; minus nitidus; niger, antennis 
palpis pedibus elytris (et non-nullorum exemplorum 
abdomine prothoraceque) rufescentibus; supra glaber ; 
subtus pilosus; antennis 9-articulatis; clypeo minus 
crebre punctulato, antice late rotundato (vix subtrun- 
cato); fronte crebre punctulata; prothorace fortiter 
transverso, antice sat fortiter angustato, supra minus 
crebre subtilius punctulato, haud canaliculato, lateribus 
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sat arcuatis; elytris geminato-striatis, inter-spatis sub- 
fortiter sat crebre punctulatis; propygidio pygidioque 
crebre sat fortiter punctulatis; tarsorum  posticorum 
articulo basali quam 2"* sat breviori; tibiis anticis extus 
tridentatis (dentibus intervallis subequalibus divisis). 
Long., 3-34 1.; lat., 14-2 1. 

I think, from slight differences in the form of the abdo- 
men, that 1 have both sexes of this species before me, but I 
do not find any sexual characters in the clypeus or tarsi. This 
insect is near incertus, Blackb, from which it differs, inter 

alia, by the considerably less coarse puncturation of its elytra, 

its non-canaliculate pronotum, and its front tarsi much shor- 
ter than those of either sex of ancertus. 

North Queensland. 

L. amabilis, sp. nov. Ovatus; parum nitidus; capite pro- 
thorace sternisque nigris, elytris abdomine propygidio 
pygidioque lete rufis, antennis palpis pedibusque ferrugi- 
neis vel picescentibus; antennis 9-articulatis, stipite 
brevissimo ; clypeo squamoso-punctulato, antice late sub- 
truncato, cum fronte et pronoto (hoc basin versus 
glabro) pilis erectis obscure brunneis (certo adspectu 
nigricantibus) vestito ; fronte sat equali, cum prothorace 
crebre subrugulose punctulata; hoc fortiter transverso, 
vix perspicue canaliculato, antice ‘fortiter angustato, 
lateribus postice amplhato-rotundatis antice sinuatis; 
elytris minus fortiter geminato-striatis, interspatiis 
leviter minus subtiliter punctulatis, glabris: propygidio 
pygidioque pilis brevibus erectis albidis vestitis, hoc grosse 
(illo sat fortiter) minus crebre punctulatis ; corpore sub- 
tus albido-piloso; tibiis anticis extus tridentatis (denti- 
bus intervallis subzqualibus divisis); tarsorum posti- 
corum articulis basalibus 2 inter se sat zequalibus. Long., 
2= 1. ; lat. 12 1. 

A very distinct species by the structural characters indi- 
cated in the tabulation ; also by its colouring, which is a uni- 
form bright red, except the black of the head, prothorax, and 
sterna. It is one of the prettiest of the /iparetri. I think 
the unique type to be a female. 

New South Wales (Mulwala) ; sent by Mr. Sloane. 

L. analis, Blackb.? (Mas.). Ovatus; sat nitidus; niger 
elytris tarsisque obscure rufis, antennis  (clava 
picea excepta) palpisque testaceis, pedibus plus minusve 
picescentibus ; supra glaber (pronoto antice et ad latera 
pilis fulvis elongatis fimbriato excepto); subtus pilosus; 
antennis 9-articulatis, stipite perbrevi: clypeo antice 
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leviter emarginato sat fortiter reflexo ; fronte crebre sub- 
tilius rugatim punctulata, antice impressa, postice 
longitudinaliter nonnilil  subcarinata; prothorace 
valde transverso, supra sparsius sat  fortiter 
punctulato, subiridescenti, leviter canaliculato, 
antice sat angustato,  lateribus sat arcuatis ; 
elytris minus perspicue geminato-striatis, interspatus 
fortiter sat crebre punctulatis; propygidio  subtiliter 
minus crebre (prope apicem magis fortiter) punctulato, 
longitudinaliter subcarinato; pygidio fortiter sat crebre 
punctulato, antice longitudinaliter fortiter carinato ; 
tibus anticis extus tridentatis (dentibus intervallis sub- 
equalibus divisis); tarsorum posticorum articulo basali 
quam 2" parum breviori. Long., 3 1.; lat., 121. 

I have abstained from giving a copanin name to this 
insect, because, 1n view of the great sexual differences of some 
Liparetri, and of the fact that the unique example described 
above is a male, while the unique type of analis is a female, 
I see nothing conclusive against their specific identity. The 
two specimens differ greatly in colouring, and the pygidium 
of analis is non-carinate. The hind tarsi of analis (type) have 
only the basal joint, but it 1s quite like the basal joint of the 
hind tarsi of the specimen described above. If further in- 
vestigation should prove that the male described above is dis- 
tinct from analis, it will be time then to give it a separate 
name. The /abitat of the type of analis is uncertain. The 
fact that the basal joint of the hind tarsi is a trifle shorter 
than the. second joint renders it desirable to compare it with 
the species of the third group, from all of which its nitid pro- 
notum bearing strong, decidedly sparse puncturation, in com- 
bination with its colouring and smaller size, readily dis- 
tinguishes it. 

South Australia (Kangaroo Island). In 8.A. Museum. 

L. consanguwineus, sp. nov. Ovatus; sat nitidus; niger, supra 
nonnihil ceeruleo-iridescens, antennis (clava picea excepta) 
palpisque rufis, pedibus plus minusve picescentibus ; supra 
sat glaber ; pronoti marginibus omnibus pilis brunneis 
elongatis fimbriatis, propygidio pygidioque sparsim pilo- 
sis; subtus pilosus; antennis 9-articulatis; clypeo an- 
tice late rotundato vix subtruncato, leviter reflexo, crebre 
subtilius sat profunde (nec squamose) punctulato, fronte 
sat zequali, fere ut clypeus (sed antice magis subtiliter) 
punctulata; prothorace valde transverso, supra (basin 
versus) vix perspicue canaliculato, antice minus angus- 
tato, leviter subtilius (in disco sparsim latera versus 
magis crebre) punctulato, lateribus sat arcuatis; elytris 
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manifeste geminato-striatis, interspatiis fortius sat 
erebre punctulatis ; propygidio pygidioque subopacis, illo 
leviter sparsius, hoc magis crebre magis fortiter, punctu- 
lato; tibiis anticis extus tridentatis (dentibus interval- 
lis subequalibus divisis); tarsorum posticorum articulis 
basalibus 2 sat equalibus. Long., 3} 1.; lat., 221. 

A very broad species, bearing much superficial resem- 
blance to several other species, from most of which it is dis- 
tinguished by the vestiture of its pronotum, that segment 
being glabrous except on the margins, which are fringed by 
long, erect pilosity. As the basal joint of its hind tarsi is 
possibly a trifle shorter than the second joint it seems desir- 
able to indicate the characters that (apart from the hind 
tarsi) distinguish it from those species of the third group 
which are not very differently coloured. From all of them 
known to me it differs, iter alia, by the form of its clypeus 
and the very much feebler and sparser puncturation of its 
pronotum. The unique type is a male. 

South Australia (Tintinarra): in 8.A. Museum. 

L. puer, sp nov. Ovatus; sat opacus; niger, elytris (his 
nonnihil iridescentibus) cum propygidio pygidioque 
piceis vel rufescentibus, antennis (clava picea excepta) 
palpis pedibusque rutis, elytris basin versus obscure 
nigricantibus ; supra sat ‘glaber, sed capite piloso pronoti 
marginibus omnibus pillis erectis perlongis fimbriatis 
propygidio pygidioque sparsim pilosis; subtus puilosus; 
antennis 9-articulatis (stipite perbrevi): clypeo antice 
late rotundato (fere subtruncato), sat fortiter reflexo, 
erebre subtiliter fere ut frons (hoc sat equali) punctu- 
lato ; prothorace fortiter transverso, equal, subtilius sub- 
obsolete punctulato, inter puncturas nonnihil ruguloso 
vel subgranuloso, antice minus angustato, lateribus sat 
arcuatis; elytris manifeste geminato-striatis, interspatils 
fortiter (fere subgrosse) vix crebre punctulatis: propy- 
gidio sat fortiter minus crebre punctulato, sat nitido; 
pygidio sparsius sat grosse punctulato, nitido: tibiis 
anticis tridentatis (dentibus intervallis subequalibus 
divisis) ; tarsorum posticorum articulo basali quam 2" 
vix breviori. 

Maris quam femine antennarum flabello paullo longiori, tar- 
sis anticis longioribus et robustioribus: maris pygidio 
fore leviter (feminz nullo modo) carinata. 
Long., 21 1.; lat.. 12 1. 

This very al Liparetrus seems not very close to any 
other species known to me, and clearly distinct from all 
those described by Macleay. [I suspect that Macleay would 
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have placed it in the discipennis group near holosericeus, 
Macl., which, however, he places in that group only with 
doubt. Holosericeus is a larger insect, differently coloured, 
and is glabrous above. It 1s, moreover, from a widely dis- 
tant locality. It may be noted that there are a few hairs on 
the dise of the pronotum of puwer, but they are quite incon- 
spicuous compared with the strong frill of long pilosity across 
the front margin. 

South Australia (Eucla district). 
L. Perkinsit, sp. nov. Ovatus; minus nitidus; niger, sat 

iridescens ; elytris antennis palpisque rufo-testaceis, pedi- 
bus plus minusve rufescentibus; supra sat glaber, subtus 
pilosus; antennis 9-articulatis; clypeo antice dentibus 
3 fortibus acutis recurvis armato, nitido, subsqua- 
mose vix crebre punctulato, fronte coriacea crebre sub- 
tiliter punctulata; prothorace fortiter transverso, vix 
perspicue canaliculato, supra fere ut frons sed minus 
crebre punctulato, antice fortiter angustato, lateribus 
fortiter rotundatis; elytris subfortiter geminato-striatis, 
interspatiis subfortiter vix crebre punctulatis; propy- 
gidio pygidioque equalibus, equaliter ut frons sculptu- 
ratis: tibiis anticis extus fortiter tridentatis (den- 
tibus intervallis subequalibus—sed superioribus 2 non- 
nihil approximatis-—divisis) ; tarsorum posticorum arti- 
culo basali quam 2's manifeste (vix multo) longiorti. 
tone: 22-34 1h lat, bee. 

The unusual pnidane of three sharp recurved teeth pro- 
jecting from the front of the clypeus distinguishes this 
species trom nearly all its congeners. The two species to 
which Macleay attributes that character have their head and 
pronotum v.llose. I do not find any marked sexual charac- 
ters in any of the eight specimens that I have seen of this 
insect, though I think (from slight abdominal differences) 
that both sexes are present. 

North Queensland. (Sent by Mr. R. C. L. Perkins.) 

L. alienus, sp. nov. Elongato-ovatus; minus nitidus; niger, 
antennis (clava picea excepta) palpis elytris pedibus 
femineque abdomine rufis; supra totus (propygidio 
pygidioque albido-pilosis exceptis) pilis sat elongatis 
nigris erectis minus dense vestitus ; subtus cinereo-pilosus ; 
antennis 9-articulatis; clypeo subnitido, squamose 
punctulato, antice truncato (angulis obtusis) ; fronte 
equali, ut pronotum coriacea sparsim sat grosse punctu- 
lata; prothorace fortiter transverso, zquali, antice sat 
angustato, lateribus arcuatis; elytris sat elongatis, spar- 
sim subseriatim subgrosse nec profunde punctulatis, 
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haud__ striatis; propygidio pygidioque  subnitidis, 
coriaceis, sparsius leviter subgrosse punctulatis; — tibiis 
anticis extus bidentatis; tarsorum posticorum articulo 
basali quam 2"* vix breviori. 

Maris antennarum clava quam femine manifeste longiori, 
tarsis anticis paullo longioribus pygidio subtus producto 
sic ut segmenta ventralia brevissima sunt in medio. 
Long., 17-23 1.;,lat., 1-141. 

I am not sure that this species might not properly be re- 
garded as the type of a new genus allied to /iparetrus.  1ts 
long elytra almost covering the propygidium in both sexes 
and its depressed elongate appearance, together with its pecu- 
liar sculpture and vestiture, render it very isolated in this 
genus. I cannot, however, discover any definite structural 
character that is not paralleled in some unquestionable Lzpare- 
trus, unless it be the abdominal character of the male /7.c., 
the pygidium folded under so as to narrow, as if crowded toge- 
ther, the ventral segments on the middle line). This, how- 
ever, does not seem sufficient to justify the creation of a new 
genus. It should be noted that in both sexes the front tarsi 
are remarkably short, being (even in the male) less than half 
as long as the hind tarsi; and that the erect hairs on the 
elytra are disposed in longitudinal rows. 

Western Australia. _3everley; Mr Lea.) 

L. rotundicollis, sp. nov. Sat breviter ovatus ; minus nitidus ; 
niger vel piceo-niger, iridescens, antennis palpisque 
rufis, pedibus (et nonnullorum exemplorum pygidio) plus 
minusve rufescentibus ; totus cinereo-pilosus (capite pro- 
notoque fulvo-pilosis exceptis); antennis 9-articulatis ; 
clypeo nitido, crebre subgranulatim punctulato, antice 
truncato ; fronte sat zequali fere ut clypeus punctulata ; 
prothorace fortiter transverso, antice sat angustato, 
equali, supra confertim subtiliter ruguloso, lateribus for- 
titer rotundatis; elytris obsolete geminato-striatis, inter- 
spatiis crebre fortius punctulatis; propygidio pygidioque 
fortiter crebrius punctulatis; tibiis anticis extus biden- 
tatis (dente superiori subobsoleto) ; tarsorum posticorum 
articulis basalibus 2 sat equalibus inter se. Long., 
24-34 1.; lat., 12-141. 

I have seen two specimens of this insect, and do not find 
any defined sexual characters among them. They are pro- 
bably females, and it is not unlikely that the male has some 
distinctive character in the ventral segments and clypeus. 
The species described above is very different from all its 
allies (inter alia, by the very close, strong, subrugulose punc- 
turation of its elytra, and its colouring), and may safely be 
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described without the knowledge of both sexes. It is not un- 
like L. nudipennis, Germ., superficially, but is very distinct 
from that species by, :nter alia, the pilosity of its elytra. 

South Australia. 

L. ventralis, sp. nov. (Mas.). Breviter ovatus; sat opacus; 
niger, antennis palpis elytris (his anguste nigrocinctis) 
tibiis anticis tarsisque omnibus brunneo-testaceis; totus 
albido-pilosus; antennis 9-articulatis; clypeo  nitido 
minus crebre, fronte sat crebre, rugulosis; prothorace 
fortiter transverso, antice sat angustato, supra minus 
crebre punctulato, vix ruguloso, haud _ canaliculato, 
lateribus sat rotundatis; elytris vix perspicue geminato- 
striatis, interspatiis leviter minus subtiliter punctu- 
latis ; propygidio leviter sat crebre, pygidio sat profunde 
minus crebre, punctulatis; tarsorum posticorum articulo 
basali quam 2" dimidia parte longiori; tibiis anti- 
cis unidentatis; segmento ventrali apicali antice longi- 
tudinaliter obtuse bicarinato, ad apicem deorsum acute 
bispinoso. Long., 24 1.; lat., 121. 

This species differs from all the others described, of the 
same group, by its combination of bicolorous elytra, front 
tibie without any trace of an external tooth above the api- 
cal projection, and hind tarsi with basal joint much longer 
than the second joint. It is rather close to L. assimalis, 
Macl., from which (I have examined the presumable type, 
unique, in the Macleay Museum) it differs by the uniform 
whitish colour of its vestiture, ass7mlis having much very 
dark brown pilosity, as well as by the much longer basal joint 
of its hind tarsi. 

North Queensland. 

L. gravidus, sp. nov. Sat late ovatus; minus nitidus; niger, 
antennis palpis, elytris (his obscuro-cinctis) et (pilus 
minusve) pedibus testaceis vel ferrugineis ; capite, pronoto 
elytris (basin versus), propygidio pygidioque (hoc cum 
propygidio etiam setis aapressis albidis vestito) pulis 
brunneis vestitis; corpore subtus cinereo-piloso ; antennis 
9-articulatis; clypeo antice truncato, cum fronte (hac 
sat equali) pronotoque crebre ruguloso; prothorace for- 
titer transverso, supra obsolete canaliculato, antice for- 
titer angustato, lateribus arcuatis; elytris obsolete gemi- 
nato-striatis, interspatiis leviter nec crebre punctulatis ; 
propygidio ‘pygidioque confertim — subtiliter rugulosis ; 
tibiis anticis extus bidentatis; tarsorum posticorum arti- 
culis basalibus 2 inter se sat equalibus. 

Maris clypeo quam femine magis elongato magis abrupte 
truncato, antennarum flabello paullo longiori, tarsis anti- 
cis multo longioribus. Long., 4-43 1.; lat., 21-23 1. 
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Rather closely allied to L. /uruipennis, Macl., but lar- 

ger and differently coloured (the elytra more terruginous, and 
with a better defined, dark bordering), the upper tooth of the 
front tibia much stronger, and (especially) the basal region 

of the elytra pilose. 
Western Australia (Swan River); Mr Lea. 

L. cinetipennis, sp. nov. _Breviter ovatus; minus nitidus ; 
niger, antennis (clava picea excepta) palpis et elytris 
(marginibus late nigris exceptis) ferrugineis, pedibus 
plus minusve picescentibus; supra sat glaber, pronoto 
antice et ad latera piloso-fimbriato, propygidio pygidioque 
setis adpressis albidis vestitis ; subtus cinereo-pilosus ; an- 
tennis 9-articulatis; clypeo antice truncato, cum fronte 
(hac sat equali) pronotoque confertim subtiliter ruguloso ; 
prothorace fortiter transverso, equali, antice sat fortiter 
angustato, lateribus arcuatis; elytris obsolete geminato- 
striatis, interspatiis leviter nec crebre punctulatis; pro- 
pygidio pygidioque crebre sat subtilter rugulosis; tibiis 
anticis extus bidentatis (dente superior: minuto vel sub- 
obsoleto) ; tarsorum posticorum articulo basali quam 2" 
vix longiori. 

Maris quam feminz clypeo magis abrupte truncato, anten- 
narum flabello parum longiori, tarsis anticis paullo ro- 
bustioribus. Long., 3 1,:; lat., 2 1. 
Easily distinguishable from 1. luridipennis, Macl., and 

gravidus, Blackb., by, inter alia, the non-pilose disc of its 
pronotum and the deep biack, much wider, and more sharply 
defined bordering of its elytra. 

Western Australia (Perth). 

L. mwmor, sp. nov. (Mas.)—Ovatus; minus nitidus; piceus, vix 
rufescens, clypeo antennis (clava picea excepta) palpis 
pedibus elytrisque testaceo-brunneis; supra glaber ; sub- 
tus sparsim pilosus;: antennis 9-articulatis; clypeo 
nitido sparsim punctulato, antice tridentato (dente 
mediano sat acuto); fronte crebre subtiliter subaspere 
punctulata, sat equali:; prothorace sat fortiter transverso, 
antice fortiter angustato, supra subtilius sparsim leviter 
punctulato, postice obsolete impresso, _ lateribus 
sat fortiter rotundatis: elytris obsolete geminato- 
striatis interspatiis sparsius sat fortiter punctulatis; 
propygidio pygidioque crebre punctulatis; tibiis anticis 
extus, 1-dentatis; tarsorum posticorum articulo basali 

/ quam 2” manifeste breviori. Long., 2 1.; lat, 111. 

The clypeus of the female 1s probably less strongly tri- 
dentate than that of the male, but in the male the median 
tooth is so well defined that it ic not likely to be unrepre- 
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sented in the female. The front tibiz have no distinct tooth 
(scarcely even an inequality) above the apical projection. All 
the species placed by Macleay among those having the clypeus 
tridentate in the male and which bear any superficial resem- 
blance to this insect, have the basal joint of their hind tarsi 
louger than the second joint. It should be noted that al- 
though in my unique example of this insect the propygidium 
and pygidium are glabrous, I judge from the nature of the 
sculpture and the analogy of allied species that those parts 
are probably abraded, and that in a fresh specimen they. 
might bear some sparse vestiture. 

Queensland ; Port Mackay (Mr. Lower). 

L. brevipes, sp. nov., fem. Breviter ovatus; subnitidus; 
brunneo-testaceus, antennarum clava capiteque piceo- 
nigris, prothorace testaceo-rufo; supra glaber; subtus 
cinereo-pilosus; antennis 9-articulatis; clypeo antice 
rotundato, ut frons (nac sat zquali) transversim crebre 
ruguloso ; prothorace fortiter transverso, antice sat angus- 
tato, supra obsolete canaliculato, subtilius sat crebre 
punctulato, lateribus arcuatis; clytris sat fortiter gemi- 
nato-striatis, interspatiis sat fortiter vix crebre punctu- 
latis; propygidio pygidioque fortiter sat crebre punctu- 
latis; tibiis anticis extus 1-dentatis; tarsis brevibus, 
posticorum articulo basali quam 2"  parum_ breviori. 
one, 22°; latavert. 

An exceptionally wide species, and with unusually short 
tarsi. It is not very close to any other species known to me 
except the next species to be described (1. Blanchardi, sp. n.), 
but bears considerable superficial resemblance to L. /atus, 
Blackb., which, however, inter alia, has antenne consisting 
of only eight joints, and front tibiz conspicuously bidentate 
externally. 

Western Australia (Perth). 

L. Blanchardi, sp. nov., fem. Sat breviter ovatus: minus 
nitidus; brunneo-testaceus, fronte et (angustissime) 
elytrorum basi nigris, sterno paullo infuscato ; supra fere 
glaber (pygidio sparsius brevissime villoso); subtus 
cinereo-pilosus; antennis 9-articulatis; clypeo nitido 
leviter squamose punctulato, antice subtruncato (latissime 
rotundato); fronte sat quali, subtilius minus crebre 
punctulata; prothorace fortiter transverso, antice for- 
titer angustato, supra postice vix manifeste canaliculato, 
sat crebre minus subtiliter punctulato, lateribus fortiter 
rotundatis; elytris leviter geminato-striatis, interspatiis 
sat fortiter sat crebre punctulatis : propygidio pygidioque 
crebre minus fortiter punctulatis; tibiis anticis extus 
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l-dentatis; tarsis modice elongatis, posticorum arti- 

culis basalibus inter se sat equalibus. Long., 2 |.; lat,, 

121. 

Somewhat closely allied to the preceding. Disregarding 

the somewhat considerable differences in colouring, it differs, 

inter alia, by the sculpture of its head, the much more 

strongly rounded sides of its pronotum, and its considerably 

longer tarsi. 
Queensland (Port Mackay). 

L. Leai, sp. nov. Ovatus; minus nitidus; niger, antennis 

(clava excepta) palpis et elytris (his anguste piceo- 
cinctis) brunneo-testaceis, pedibus picescentibus; supra 
fere glaber, propygidio pygidioque setis adpressis albidis 
yestitis; subtus cinereo-pilosus; antennis 9-articulatis ; 
clypeo (ut frons, hac sat equali) transversim ruguloso, 
antice subtruncato ; prothorace fortiter transverso, antice 
angustato, supra postice vix canaliculato, leviter sat 
crebre vix subtiliter punctulato, lateribus arcuatis ; 
elytris leviter geminato-striatis, interspatiis sat fortiter- 
vix crebre punctulatis; propygidio pygidioque sat crebre 
sat fortiter (hoc quam ille magis fortiter) punctulatis ; 
tibiis anticis extus 1-dentatis: tarsorum  posticorum 
articulis basalibus 2 inter se sat zqualibus. Long.,. 
pal. lat. 1+ 1. 

I believe that both sexes of this species are before me; 
if so the sexual characters are slight, consisting in a slight 
additional robustness in the front tarsi (and especially the. 
front claws) of the male. It is possible, however that the speci- 
men I regard as the female may be a somewhat feebly de- 
veloped male. This species bears much superficial resemblance: 
to L. ovatus, Macl., but differs, inter alia, by its front tibize 
having no external tooth above the apical projection and its 
pronotum having no dorsal channel except a faint impression 
close to the base (which is entirely wanting in very few 
Iiparetri). 

Western Australia; Perth (from Mr. Lea). 

L. rugatus, sp. nov., fem. Late ovatus; minus nitidus; 
niger, antennis (clava obscura excepta) palpis elytris (his 
basin versus nigricantibus) abdomineque obscure rufis, 
pedibus picescentibus ; supra in pronoto propygidio pygi- 
dioque pilis erectis vestitus: subtus cinereo-pilosus ; 
antennis §8-articulatis; clypeo crebre sat  fortiter 
punctulato, antice truncato, fronte sat equali, fere ut 
clypeus punctulata; prothorace fortiter transverso, antice 
sat angustato, supra equali, inequaliter (prope apicem 
et basin fere ut frons, in disco magis grosse minus crebre) 
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punctulato, lateribus arcuatis; elytris vix manifeste 
geminato-striatis, interspatiis fortiter crebre subrugulose 
punctulatis transversim rugatis; tibiis anticis extus 
3-dentatis (dentibus in'tervallis subzequalibus divisis) ; 
tarsorum posticorum articulis basalibus 2 inter se sat 
eequalibus. Long., 34 1.; lat., 221. 

This species is evidently allied to L. ferrugumeus, Blanch., 
from which it is easily distinguishable by, inter alia, the much 
closer and stronger puncturation of its elytra, and the very 
evidently greater length of the basal joint of its hind tarsi. 

North Queensland. 

L. msolitus, sp. nov. Ovatus; vix nitidus; niger, antennis 
(clava excepta) palpis, elytrisque (his ad basin anguste 
nigricantibus) ferrugineis, pedibus et nonnullorum 
exemplorum pygidio picescentibus: supra (elytris—nis1 
ad basin summam—-capiteque exceptis) pilis erectis fulvis 
vestitus; subtus cinereo-pilosus; antennis 7-articu- 
latis; clypeo sat subtilter subsquamose punctulato ; 
fronte leviter inzequali, quam clypeus magis subtiliter 
magis crebre vix squamose punctulata: prothorace for- 
titer transverso, antice fortiter angustato, supra minus 
perspicue canaliculato, subgrosse nec profunde vix crebre 
punctulato, lateribus modice arcuatis ; elytris sat fortiter 
geminato-striatis, interspatis sat fortiter sat crebre punc- 

tulatis; tarsorum  posticorum articulo basali quam 2": 
parum breviori: tiblis anticis extus tridentatis. 

Maris clypeo antice abrupte truncato (fere subemargi- 
nato); tarsis anticis sat elongatis: propygidio sparsim 
dupliciter (subtiliter et subfortiter), pygidio magis for- 
titer magis crebre, punctulatis. 

Femine clypeo antice minus abrupte truncato, tarsis anticis 
brevioribus, propygidio pygidioque confertim rugulosis. 
Long., 34-4 1; lat., 2-24 1. 

This species may be described as superficially a close ally 
of L. phenicopterus, Germ., having antenne consisting of 
only seven joints. No other known to me of the species with 
similar antenne (seven-jointed) bears the least resemblance 
to it. 

Western Australia: Swan River (Mr. Lea). 

MICROTHOPUS. 

I diagnosed the genus Macleayia in Tr.R.S.8.A., 1887, 
and in the same volume added a note as to the possibility of 
its identity with Burmeister’s genus Microthopus. Since that 
time I have had the opportunity of examining large numbers 
of Liparetroid Coleoptera, from Western Australia, and as I 
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have not met with any insect more likely to be Mverothopus, 
I have recently reconsidered the question of the identity with 
it of Macleayia, and am now of opinion that the two genera 

cannot be separated. The discrepancy between Macleayra 
and the diagnosis of Microthopus consists in the flabellum of 
the antenne of the male of Macleay being  five-jointed, 
while it is said to be three-jointed in Microthopus. The ex- 
treme variability of the antennal structure, however, among 
many Australian Melolonthides that seem to present no other 
difference likely to be generic, seems to forbid the acceptance 
of that as a valid generic character. Indeed, having now seen 
what I believe to be the male of my M. h ybrida (the second 
species that I attributed to Macleayia), 1 am fairly confident 
that in that insect the flabellum of both sexes is three- 
Keen Therefore, I do not regard Macleayia as more than 
a subgenus of Microthopus, containing only one described 
species (singularis, Blackb.), while two described species (hy- 
brida, Blackb., ard castanopterus, Burm.), are of Micro- 
thopus in the strict sense. It is even possible that hybrida is 
a variety of castanopterus, as there does not seem to be any 
good character to separate them, apart from colour; but it 
would not be safe to pronounce them specifically identical 
without examining a specimen agreeing in all respects with 
Burmeister’s description. 

Burmeister distinguishes J/icrothopus from Liparetrus 
by characters that are quite insufficient now that the species 
of the latter genus have been found to be so numerous and 
varied in structure, viz., its more elongate elytra and less 
convex pygidium. It is well differentiated, however, by a 
character that I have already referred to (Tr.R.S.S.A., 
1898, p. 31), as of great value for the generic distribution of 
the Australian Melolonthides, viz., the sculpture of the elytra, 
which in Microthopus (but in no Liparetrus known to me), 
consists of well-defined, uniform striation. 

AUTOMOLUS. 

In Tr.R.S.S.A., 1898, p. 31, I suggested the possibility 
of the species on which this Tasmanian genus was founded 
being congeneric with some of those of which Macleay formed 
his second section of Liparetrus. I am now, after a much 
more extensive study of Liparetroid Lamellicornes, very con- 
fident that my conjecture was correct. As is so frequently 
the case in respect of the Melolonthides of Australia, the 
genera involved in this discussion have been rendered more 
difficult to identify by the absence of knowledge, on the part 
of their founders, of the extreme variability of the antenne 
of the insects in question. Burmeister gives “nine-jointed 
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antenne” as a generic character of Automolus, and Macleay 
makes “antenne eight-jointed” the essential character of his 
second section of Liparetrus. As I have already remarked, 
authors have so obviously been in the habit of assuming it un- 
necessary to count the joints carefully in more than one of an 
aggregate (of Australian Melolonthides) of evidently closely 
allied species, that there is no reason whatever for deciding 
against the identity of two generic names merely because the 
insects they are applied to have antennz differing in the 
number of joints And, in the case of the species under discus- 
sion, the further consideration must not be overlooked that 
they have antennz of which the stipes is extremely short and 
difficult to examine. In the present case the really reliable 
distinction of most of the species included by Macleay in his 
second section of Liparetrus from all of those which he places 
in the first section is to be found in the structure of the front 
tibie—which have two adjacent external teeth close to the 
apex, and one (a very small one) close to the base (the mar- 
gin of the tibize between them being straight or all but 
straight)—a structure which I have seen in no Liparetroid 
species that is not obviously a close ally of these insects (e.g., 
Automolus (Liparetrus) poverus, Blanch.). That structure 
is assigned by Burmeister to the front tibie of Awtomolus: 
ana the assignment to it of nine-jointed antenne need occa- 
sion no difficulty in associating it with species having 
similar tibial structure and eight-jointed antenne, because on 
the one hand Burmeister might be almost excusable if he 
miscounted the joints of such obscure antennz, and, on the 
other hand, at least one of the species before me with the 
tibial structure indicated above, has nine-jointed antenne. 

As regards Burmeister’s species (A. angustulus), the 
description is in general certainly suggestive of my Awto- 
molus (Liparetrus) alpicola. I am, however, confident in 
saying that the antennz of the latter have only eight joints, 
and I have not met with it, nor seen it, from Tasmania. 
These considerations combined lead me to the opinion that 
A. angustulus, Burm., is a species that I have not seen, and 
which has not been redesc1ibed by any author. T regard 
Automolus as a valid genus. 

“ 
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ABSTRACT OF PROCEEDINGS 

Royal Society of South Australia 
(Incorporated) 

FoR 1904-5. 

PAL LVF LAYS LAALLAAALAARAAYLIO ITT 

ORDINARY MEETING, NovEMBER 1, 1904. 

THe Presipent (J. C. Verco, M.D., F.R.C.S.) in the 
chair. 

Hxuipits.—A. H. C. Zietz, F.L.S., C.M.Z.8., a large 
number of the preserved skins of the Australian honey-eaters. 
The PresipEnT exhibited three volutes from the lobster pots, 
Victor Harbour, the markings beautifully preserved, named 
respectively Voluta exoptanda, V. papillosa, V. fulgetrum. 
These shells had been taken into the pots by the later occu- 
piers—hermit crabs—in search of food. 

Papers.—‘‘New Species of South Austrahan Marine 
Mollusca,” by J. C. Verco, M.D., F.R.C.S. Dr. VeERco, in 
introducing his paper, called the attention of the meeting to 
some interesting features in some of the molluscs therein 
described, the Glycimeris sordidus, the snell of which shows 
periods of rest, which are not found in its very near ally, G. 
pectenoides. In this latter shell, in the older stages, growth 
ceases, and the mantle contracts. MJodiola paenetecta, almost 
covered with epidermis, whilst J/. australis is much less so. 
In these species a very marked difference exists in the fila- 
ments of the epidermis. ‘'rigonia bednalli, probably a variety 
of margaritacea, a genus now found only in Australian seas, 
but remarkable as found fossil from very early geological 
ages. Dr. VERCo also drew attention to very marked differ- 
ences between Ovula, of which a very fine specimen was shown, 
and Cyprea. 

OrpInaRY MEETING, APRIL 4, 1905. 

THe Presipent (J. C. Verco, M.D., F.R.C.S.), in the 
chair. 

NomINATION.—Dovucias Mawson, B.Sc., B.E., Lecturer 
in Mineralogy and Petrology in the University of Adelaide, 
as a Fellow. 

Exurpits.—A. H. C. Zrerz, F.L.S., C.M.Z.S., exhibited 
a number of flies collected near Adelaide, all well-known 
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European species, including the European blowfly (Musca 
vomitoria). This is the first record of this species for Aus- 
tralia. J. G. O. Tepprr, F.L.S., gave an interesting ac- 
count of the growth, development, and nature of the gadfly, 
and exhibited a very prolific plant of the U mbelliferous order, 
probably Ferula, growing near Adelaide. 

Paprers.—‘“‘An Outline of a Theory of the Genesis of 
Motion in Living Bodies,” by T. BRaiLsrorD ROBERTSON, 1n- 
troduced by Professor E. C. Stiruine, F.R.S. “On the For- 
mation known as Glacial Till of Cambrian Age in South Aus- 
tralia,” by J. D. Iutrre, B.Sc.,and HERBERT Basepow. “New 
Species of South Australian Marine Mollusca” (part 2), by J. 
C. Verco, M.D., F.R.C.S. ‘Additions to the Cambrian Fauna 
of South Australia,” by R. Erueripcr, gun., Hon. Fel- 
low. ‘South Australian Nudibranchs and an Enumeration 
of the known Australian Species,” by Herpert Basepow and 
CHarLes Hepury, F.L.S. “On the Naticoid Genera, Lamel- 
laria, and Caledoniella, from South Australia, ” by HERBERT 
Basepow. “Report on the Mollusca collected by Herbert 
Basedow, on the S.A. Government N.W. Expedition, 1903,” 
by Cuar.Les Heptey, F.L.S. “Description of New Australian 
Lepidoptera,” by Oswatp B. Lower, F.E.S. (Lond.). 

ORDINARY MEETING, May 2, 1905. 

THe Presipent (J. C. Verco, M.D., F.R.C.S.), in the 
chair. 

Battot.—Dovueias Mawson, B.Sc., B.E., Lecturer in 
Mineralogy and Petrology in the University of Adelaide, was 
elected a Fellow. 

NoMINATIONS.—GEORGE BrookMan, Gentleman, as a Fel- 
low; Cuartes Hepiry, F.L.S., and Tuomas Git, I.8.0., 
Under-Treasurer, as Hon. Members. G. M. Tuomson, 
F.L.S., F.C.S., as a Corresponding Member 

Exuipits.—Mr. Epwin Asupy, bird skins from Kan- 
garoo Island. Amongst these may be mentioned Calypto- 
rhyncus viridis (Viell), Leach’s cockatoo and egg, the red- 
rumped ground wren (Hylacola cauta) (Gould), Ptilotis cra- 
titra, P. lencotis, Meliornis australasiana, M. nove hollandie, 
Acanthorhynchus tenwirostris, Glycyphila fulvifrons, all 
honey-eaters ; Strepera melanoptera, Platycereus elegans, and 
others. The absence of several species of birds, found in 
Southern Yorke Peninsula, from Kangaroo Island, and the 
presence of others, unknown in the vicinity of Adelaide, but 
common to the Victorian side, would, according to Mr. Ashby, 
seem to indicate that the last connection of the island with 
the mainland was at its eastern end. Mr. Zixrz, F.L.S., 
C.M.Z.S., male and female of the king quail (H«calfactoria 
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australis), from near Victor Harbour, and, for comparison 
with Mr. Ashby’s specimens, ('alyptorhynchus naso, cock 
and hen and two eggs, from MacDonnell Ranges, also (. 
furnereus and C. banks. Mr. J. G. O. Tepper, F.L.S., ex- 
hibited tsetse flies. 

Mr. Howcurin, F.G.S., then opened the discussion on 
Messrs. Iliffe and Basedow’s paper on the Cambrian glaciation 
in South Australia. In a carefully considered address he 
showed that the beds in question had no resemblance to a 
crush conglomerate, as advocated by the essayists, but that 
they answered in every particular to a glacial till laid down 
by floating ice. The paper was a crude attempt to explain 
phenomena with which the writers had insufficient acquaint- 
ance. Mr. D. Mawson, B.Sc., B.E., in supporting Mr. How- 
chin, said that from a petrological examination of these rocks 
there was no evidence in support of the theory of their being 
crush conglomerates produced by cataclastic action. 

Parers.—‘South Australian Decapod Crustaceans,” 
part 2, by W. H. Baxer. “Description of Vertebre of Geny- 
ornis newton,” being part 3 of “Memoirs on Fossil Remains 
of Lake Callabonna,” by Proressor E. C. Srrrume, M.D., 
tive, sand A. HW. C. Zinrz, F.L.S., C.M.Z.8. 

ORDINARY MEETING, JUNE 6, 1905. 

ii neei DENT! +(J. C. Varco, M.D.,.F.R.C.8.) in the 
chair. 

NominatTion.—Dr. Rogers, M.A., as a Fellow. 
Battot.—The following were elected: —GrorcE Broox- 

MAN, Gentleman, of North Gilberton, as a Fellow; CHARLES 
H. Hepuey, F.L.8., Naturalist, Australian Museum, Sydney ; 
and Tuomas Giuu, I.8.0., Under-Treasurer, as Hon. Mem- 
bers; and G. M. Tuomson, F.L.S., F.C.S., Chemist and Bac- 
teriologist, Dunedin, New Zealand, as a Corresponding Mem- 
ber. 

Exuipits.—A. H. C. Zietz, Assistant Director of the 
Museum, a very large and beautiful collection of Australian 
finches’ skins. Mr. Zrerz described the birds, their nests, and 
also mentioned the parts of Australia in whicu the various 
species were found. 

Papers.—‘‘An Aroid New for Australia,” by J. H. Matr- 
DEN, F.L.S., Director of the Botanic Gardens, Sydney. ‘‘Fur- 
ther Researches on the Alpha Rays of Radium,” by Prorss- 
sor W. H. Brage, M.A. 

ORDINARY Mzetine, Jury 4, 1905. 

THE Presrpent (J. C. Verco, M.D., F.R.C.S.), in the 
chair. 
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Ba.tot.—Dr. R. 8. Rogers, M.A., Adelaide, was elected 

a Fellow. 

Exuisits.—Dr. VERCO, several specimens of Atlanta, and 
one of Carinaria australis (Quoy & Gaimard), which add two 
species, two genera, and a new order to the Nucleobranchiata 
of South australia. Gibbula cori (Angas) and G. lehmanni 
(Menke), which had hitherto been confounded. Astele sub- 
granularis (Danker). This, which had been described from. 
Bass’s Straits, is a half-grown individual of A. swhcarinatum 
(Swanson). Several examples of Crassatellites ponderosa 
(Gmelin), hitherto known as (’. castanea, of Reeve, to illus- 
trate differences of shape and weight and colouration. J. G. 
O. Tepper, F.L.S., described a new species of mantis. 
(Fischeria quinquelobatus), captured during the N.W. Go- 
vernment expedition, and Phasmides, Lonchodes caurus, 
Cryptocrania cornuta, Acrophylla nubilosa, A. paula, Necrosia 
bella, and Bacillus peristhenella, all taken in the same expedi- 
tion. Dovetas Mawson, B.Sc., B.E., then gave an address. 
on “Theories of the Earth’s Origin.” Introducing the subject,. 
Mr. Mawson stated that the harmonies of the solar system 
proclaim for the individual planets a common origin. Theories, 
dealing with the past history of our own planet must, there- 
fore, relate to the others, so that it is necessary, at the outset, 
to be thoroughly acquainted with cosmical geology in all its 
aspects. To this end the physics of the solar system, toge- 
ther with a brief description of the constituent factors, was. 
then shortly summarised. The nebular theory was pro- 
pounded by Kant, and given mathematical form by Laplace: 
in his ‘‘Mechanique Celeste,” over a century ago. The origi- 
nal theory was later strenuously upheld by Herbert Spencer 
and John Fiske, whose logic failed to disclose its several in- 
accuracies. This theory traces the beginning and develop- 
ment of the solar system from an original gaseous nebula,. 
an exceedingly tenuous and intensely heated cloud of matter 
extending in a spheroidal form, beyond the orbit of Neptune, 
the outermost planet. Of late years such serious objections 
have been raised to this theory, that it has been generally dis- 
credited. Sir Norman Lockyer, in 1890, brought forward 
his meteoric hypothesis. Reasoning from his extensive inves- 
tigations in spectrum analysis, he states his views as fol- 
lows: —“Nebulz are really swarms of meteorites, or meteoric 
dust in the celestial spaces. The meteorites are sparse, and 
the collisions among them bring about a rise of temperature: 
sufficient to render luminous their chief constituents.” Pro- 
fessor Chamberlin, of the University of Chicago, has, dur- 
ing the last five or six years, propounded a theory to explain 
the development of the heavenly bodies depending upon: 
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mechanical principles essentially different from those embodied 
in previous arguments. He explains his ‘‘planetesimal hypo- 
thesis,’ as he calls it, in the following terms:—‘“The pre- 
vailing form of the smaller nebulous areas of the heavens is 
a spiral, in most of which two arms are discernible. Such a 
form would be developed from any nebulous body were ano- 
ther of sufficient mass to pass close to it, in the way that, 
say, comets sweep around the sun. It is further thought that 
the gaseous matter of the arms formed by such a disruptive 
approach would solidify into tiny planetesimals, which, in 
course of time, becoming concentrated by their mutual at- 
tractive forces, would produce relatively large masses of mat- 
ter (the planets), whirling in the same direction, around the 
parent body (the sun).” Mr. Mawson then shortly referred 
to some of the leading points of difference in the geological 
development of an earth, built up, after the “planetesimal 
hypothesis,” of aggregations of cold particles, and not origi- 
nally intensely heated, as required by the nebular hypothesis. 

OrpinaRyY MEETING, Avucust 1, 1905. 

THE Presipent (J. C. Verco, M.D., F.R.C.S.), in the 
chair. 

Exuipits.—A. H. C. Ziretz, F.L.S., C.M.Z.S., a block 
of opal of a variety known as “pineapple opal,” from its 
shape. Unlike ordinary opal it is composed of large crystals. 
The specimen was found at the White Cliffs opal fields. The 
mineralogist of the Australian Museum, in Sydney, de- 
clared this variety to be a pseudomorph after Glauberite. 
He also exnibited another mineral of very similar structure, 
which has not yet been analysed. This was found at the 
Blinman Mine, embedded in clay. Mr. Zrerz also exhibited two 
British slugs, found in an Adelaide garden, Limax arborum, 
which in England lives in birch trees, and Limasz gagatus. 
The PRESIDENT, several molluscs, illustrating the change of 

- form in the same species as it passes through the four stages 
of growth—embryonic, adolescent, mature, and the senile. 
Latirus aurantiacus, gradually developing in weight, in the 
rudeness of the nodules, and in the size and cave-like appear- 
ance of the perforation. Voluta adcocki (Tate), in which, 
at a certain stage of growth, a change took place 
in the colour pattern. A Brachites, from Port Lincoln, in 
which the minute valves of the embryo gradually open out and 
become connected by shelly matter, in the form of a large, 
tapering tube, resembling coral. Dr. Verco stated that a 
protoconch, found alone, had been described as a separate 
genus (Sinusigera), but when older specimens were collected 
it was shown to be a Purpura; also that in some species the 
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protoconch was sinistral, while later developed portions of 
the shell were dextral. 

_ Paper.—‘‘Description of New Australian Lepidoptera,” 
by Oswatp B. Lower, F.E.S., Lond. 

ANNUAL MEETING, OcToBER 3, 1905. 

The President (J. C. Verco, M.D., F.R.C.8.), in the 
chair. 

The annual report and balance sheet were read and 
adopted. 

ELECTION oF OFrFicERS.—J. C. Verco, M.D., F.R.C.S., as 
President; Professor E. H. Rennie, D.Sc., F.C.S., and Rev. 
Thomas Blackburn, B.A., as Vice-Presidents; Walter Rutt, 
C.E., as Hon. Treasurer. 

ELEcTION oF MEMBERS OF Councin.—Dr. Cleland and W. 
B. Poole. 

ELEctTion or Aupttors.-—J. 8. Lloyd and David Fleming. 
ParEers.—‘‘On the Recombination of Ions in Air and 

other Gases,” by Professor W. H. Bracc, M.A. “Notes on 
Some Decapod Crustacese” (No. III.), by *V. H. Baxzr. ‘“Des- 
cription of Australian Curculionide, with Notes on Previously 
Described Species (Part ITI.), Subfamily Otiorhynchides,” by 
Artuur M. Lea. “Description of a New Species of Mantide 
and of Six New Species of Phasmidz, collected in the North- 
West Region of South Australia,’ by J. G. O. TrppeEr, 
F.L.S. “Further Notes on the Australian Coleoptera,” by 
Rev. THomas Brackspurn, B.A. 

ANNUAL REPORT, 1904-5. 

The Council has to report that the work of the Society in 
the various departments of science has been maintained. The 
following papers have been read or laid on the table: —*‘New 
Species of South Australian Marine Mollusca,” by J. C. 
Verco, M.D., F.R.C.8., parts ii. and iii. ‘‘ Additions to the Cam- 
brian Fauna of South Australia,” by Robert Etheridge. “ An 
Outline of a Theory of the Genesis of Motion in Living Bodies.” 
by T. Brailsford Robertson. “On the Formation known as 
the Beds of Glacial Till of Cambrian Age in South Australia ” 
by J. D. Iliffe, B.Sc., and Herbert Basedow. “South Aus- 
tralian Nudibranchs and an Enumeration of the Known Aus- 
tralian Species,’ by Herbert Basedow and Charles Hedley, 
F.L.S. “On Naticoid Genera, Lamellaria, and Caledoniella, 
from South Australia,” by Herbert Basedow. “Report on 
the Mollusca collected by Herbert Basedow, on the S.A. Go- 
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vernment N.W. Expedition, 1903,” by Charles Hedley, 

F.L.S. “South Australian Decapod Crustaceans,” parts ii. and 

iii., by W. H. Baker. ‘Description of Vertebra of Genyornis 

Newtoni, being part iii. of Memoirs on Fossil Remains from 

Lake Callabonna,” by Professor E. C. Stirling, M.D., F.R.S8., 

O.M.G., and A. H. C. Zietz, C.M.Z.8., F.L.S. “An 

Aroid New for Australia,” by J. H. Maiden. 

“Further Researches on the Alpha Rays of Radium,” by Pro- 

fessor W. H. Bragg, M.A. ‘Description of New Australian 

Lepidoptera, with Synonymic Notes, No. xxiil.,” by Oswald 

Lower, F.E.8. (Lond.). “On the Recombination of Tons in 

Air and other Gases,” by Professor W. H. Bragg, M.A. “De- 

scription of Australian Curculionide, with Notes on Pre- 

viously Described Species, part iii., Subfamily Otiorhynchides,” 

by A. M. Lea. ‘Descriptions of New Species of Mantide, 

and of Six New Species of Phasmidz, collected in the N.W. 

Regions of South Australia by H. Basedow,” by J. G. O. Tep- 

per, F.L.S. “Further Notes on the Australian Coleoptera,” 
No. xxxv., by the Rev. Thomas Blackburn, B.A. 

Among the new periodicals received this year the fol- 
lowing are, perhaps, worthy of mention:—The Maryland 
Geological Survey, Report of the South African Association 
for the Advancement of Science, and the Journal of the Na- 
tional Museum, Monte Video. 

The publications of this Society are well distributed 
throughout the civilised world. Exchanges are made with 25 
learned Societies in the United Kingdom, with 52 in Europe, 
33 in the U.S. of America, 7 in Canada, 5 in South and 
Central America, and 6 in India, Japan, and the Pacific. 
Some 15 or 20 more of the publications are sent to the other 
States of the Commonwealth and New Zealand. 

The Society now includes 12 honorary and 9 correspend- 
ing members, 65 fellows, and 2 associates. 

For some time past the financial position of the Society 
has been far from satisfactory. Actuated by a desire to help 
us out of our difficulties, the President (Dr. Verco) has very 
kindly offered to give £1,000 towards the formation of an en- 
dowment fund, provided that the additional sum of £2,000 
shall be first obtained elsewhere. The Council hopes thai 
some help will be forthcoming to enable the Society to take 
advantage of this most generous offer. 

The space reserved for books and literature in our present 
quarters is hopelessly inadequate. The Government has re- 
cently been approached with a view of securing better accom- 
modation in this respect for the Royal and other local Socie- 
ties. It is hoped that something may shortly be done in this 
matter. 
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DONATIONS TO THE LIBRARY 

For Year 1904-5. 

TRANSACTIONS, JOURNALS, REPORTS, Etc. 

Presented by the respective Editors, Societies, and 

Governments. 

AUSTRIA AND GERMANY. 

Berlin—Konigl. Preuss. Meteor. Instits. Bericht, 1903. Ver- 
Offentlichungen der Ergebnisse, 1899, Heft. Do. 
do., der Niederschlags-Beobachtungen, M. and J. 
U., 1898. Abhandlungen der... Band 2, Nos. 
3, 4. 

——— K@6nigl. Preuss. Akademie der Wissenschaften zu Ber- 
lin. Sitzungsberichte, 1903, Nos. 19-40; 1904, 
Nos. 25-55 

——— Deutsches Meteorologisches Jahrbuch, 1903, Heft. 2. 
——— Berliner Gesellschaft fiir Anthrop. Ethnol. und Ur- 

geschichte, Zeitschrift fiir Hthnologie—Jahr- 
gang, 35, Heft. 6; do., 36, Heft. 3, 4 

——— Gesellschaft fiir Erdkunde, Zeitscurift der, 1902, No. 
9; 1903, Nos. 1, 5, 8, 9, 10; 1904, Nos. 1-8, 10; 
EOD aN Ose kL 5:2. 

Fribourg—Berichte der Naturforschenden Gesellschaft zu 
Fribourg, Band 40. 

Gottingen—Konigl. Gesellschaft der Wissenschaften zu 
Gottingen Math. Phys. Klasse, 1904, Heft. 1, 2, 
4, 6; 1905, Heft. 3; do. do., Geschaftliche 
Mittheilungen, 1904, Heft 2; 1905, Heft. 1. 

——— — Nachrichten von der Konigl. Gesellschaft der 
Wissen. und der Georg., August, 1904, Heft. 
a, 4, 0. 

Heidelberg—Berichte uber Land—und Forstwirtschaft in 
Deutschostafrika, Band 2, Heft. 4. 

Kiel—Schriften Naturwissenschaften Vereins fiir Schleswig- 
Holstein, Band 1-12. 

Miinchen—Sitzungsberichte der K.B. Akademie der Wis- 
senschaften zu Miinchen, Math. Phys. Klasse, 
1905, Heft. 1. Abhandlungen der do. do., 
Band 22, Abteil. 1, 2. 

Niirnberg—Abhandlungen Naturhistorischen Gesellschaft zu 
Niirnberg, Band 15, Heft. 2. 
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Vienna—Kaiserliche Akademie der Wissenschaften in Wien 
Sitzung, der Math. Naturwiss., 1904, Nos. 10-13, 
19-24 ; 1905, Nos. 1-10, 15-17. 

——— Do. do., Anzeiger Math. ‘Naturwiss., Nos. 25-27, 
1904 ; 1903, Nos. 2, 3; 1904, Nos. 2-15; 1905, Nos. 
1, 2, 6-9, Jahrgang, 1904. 

—— — Arbeiten des K.K. Gradmessungs Bureau-Astron., 
Band 13. | 

——— K. Kéoniglichen Zool.-Botanischen Gesellschaft in 
Wien, 1903, Band 53, Heft. 1-10. 

—-—— Annalen K.K. Naturhistorischen Hofmuseums, Band 
18, Nos. 2;.3,,:4;\Band 19; Nes- 1, 25a: 

Wiirzburg—Sitzungs.-Berichte Physikalisch—Medicinischen 
Gesellschaft zu Wiirzburg, 1904, Nos. 1-10. 

AUSTRALIA AND New ZEALAND. 

Adelaide—Public Library, Museum, and Art Gallery, Annual 
Report, 1903-4. 

—-—-— Woods and Forest Department, Annual Progress Re- 
port, 1903-4. 

——_— Royal Geographical Society, Proceedings, 1903-4, 
vol. vi. 

——-— Adelaide Observatory, Meteorological Observations, 
1899, 1900, and 1901. 

——-— Department of Mines, Supplement, 1905; Review 
half-year ending December, 1904. 

Brisbane—Royal Society of Queensland, Proceedings, 
vol. xviii. 

——— Department of Agriculture, Botany Bulletin; No. 16. 
Department of Mines. Geol. Survey Report. Map No. 

loi, Reports Nos. 184-195. 
——— Department of Public Lands, North Queensland 

Ethnography, Bulletin No. 7, 1904. 
——— Queensland Museum, Annals, No. 6. 
Geelong—Geelong Naturalist, Proceedings, Second Series, 

volsia:, Nios::2, 4. 
Melbourne—Victoria Department of Agriculture, Journal, 

vol. i1., parts 2, 4, 7, 10; vol. iii., parts 1-5. 
——-—-— Australasian Institute of Mining Engineers, Trans- 

actions, vol. x. 
———-— Royal Society of Victoria, Proceedings, vol. xvii.,. 

parts 1, 2. 
——_—— Mines and Water Supply, Secretary’s Annual Re- 

port, 1903. 
———-— Department of Mines, Geological Survey, Bulletin, 

Nos. 14, 15, 17. Memoirs, vol. i., part 3. 
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Melbourne— Victorian Yearbook, 1903. 
———— Victorian Geographical Journal, vol. xxii., 1904. 
———— Victorian Naturalist, vol. xx., Nos. 5, 6; vol. xxi., 

See te, 10, 12; vol. xxil.. Nos, 1, 2. 
Hobart—Department of Mines, Progress Keport, 1904. 
Perth—Department of Mines, Report, 1903, 1904. 
——— Geological Survey, Bulletin, Nos. 11-20. 
——— W.A. Mining Industry, Standard, 8/12/04. 
Sydney—Department of Mines and Agriculture, Geol. Sur- 

vey, Monograph No. 13; Memoirs, vol. vii., part 
4, etc.; Records, vol. vii., part 4 and Map; vol. 
vill., part 1, 1904. ; 

——— Agricultural Gazette, vol. xv., parts 5, 9, 11, 12, and 
index ; vol. xvi., parts 1, 2, 3, 4, 5, 6, 8, 9, 10. 

——— University Calendar, 1905. 
——— Botanic Gardens. 
——w— Linnean Society, vol. xxix., No. 115; vol. xxx., Nos. 

117, 118, Supplement, and Rules. 
——— Australian Museum, Nests and Eggs of Birds Breed- 

ing in Australia, Cat. 1, vol. 1. 
——— Records do. do., vol. v.. No. 5; vol. vi., part 1. 
——— Forest Flora of New South Wales, vol. ii., parts 2, 

3, 4, 5, 6. 
——— Fisheries of New South Wales, Report of Commis- 

sioners, No. i1., 1902. 
——— Rabbit Pest: Its Cause and Cure, by W. Rodier. 
——— Naturalists’ Club, Memoirs, Synopsis of Fisheries of 

New South Wales, Nos. 1 and 2. 
——— Atoll of Funafuti, Meteorological Observations, Sec- 

tion 2. 
Wellington—New Zealand Mines Department, Annual Re- 

port, Nos. xxxvi. and xxxvii. 
Dunedin—<Australasian Association for the Advancement of 

Science, vol. x., 1904. 

BELGIUM AND HOLLAND. 

Brussels—Société Royale Zoologique Malacologique de Bel-. 
gique, Annales de la, tomes 37 and 38. 

——— Société d’Etudes Coloniales, Bulletin, First Year, 
No. 12, December, 1904. 

——— Musée Royal d’histoire Naturelle de Belgique, Extrait 
des Mémoires, tome 2, 1903. 

——— Société Entomologique de Belgique, tomes, 46 and 47. 
Liege—Société Royale des Sciences, Memoires, tome 5. 
Batavia—Koninklijke Natuurkundige Vereenigen in Nederl.- 

India, Tijdschrift, D. 63. 
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CANADA. 

Montreal—Canadian Record of Science. 
Ottawa—Geological Survey, Annual Report., vol. xiil., with 

maps. 
——-— Paleontology, vol. iii., part 3. 
——— Department of the Interior, Altitudes. 
Toronto—Canadian Institute, Transactions, vol. vii., part 3- 

ENGLAND, IRELAND, AND SCOTLAND. 

London—British Museum, Catalogue of Lepidoptera, vols. 
iv. and v. and plates. Guide Books. Gallery of 
Birds, Fossils, etc. Natural History, Buiras, 
vol. iv. 

——— Chemical Society, Journal, Nos. 503-510, 513; Pro- 
ceedings, vol. xx., Nos. 274, 283-287; vol. xx1., 
Nos. 287, 288, 290, 291, 292, 293, 294. 

——— Conchology Society, Journal, vol. 11., Nos. 4, 5, 6. 
——— Entomological Society of London, Transactions, 

1904. 
——— Royal Colonial Institute, Proceedings, vol. xxxv. 
——— Linnean Society of London, Proceedings, 1904, List 

of Members, 1904-5. 
——— National Physical Laboratory, Report, 1903, 1904, 

Collected Researches, vol. 1. 
——— Royal Society of Lonaon, Biological Science, Series 

B, vol. Ixxvi., No. 507. Yearbook, 1904, 1905. 
Mathematical and Physical Sciences, Series A, vol. 
Ixxili., No. 494; vol. Ixxvi., No. A, 507. Pro- 
ceedings, vol. Ixxn., No. 479; vol. Ixxi., No. 
495 ; vol; lxxiv., No. 497, 498,-499,-b00> bOL 502; 
503, 504, 505, 506. Obituary Notices, October, 
1904. Evolution Committee Report, No. 4. 
Sleeping Sickness Commission, Report, Nos. v. 
and vi. 

——— Royal Geographical Society, Journal, vol. xxiv., 
No. 3. 

-——— Royal Microscopical Society, Journal, 1904, parts 5 
and 6; 1905, parts 1, 2, 3. 

Liverpool—Biological Society, Proceedings and Transactions, 
vol. xviii. 

Manchester—Geological Society, Transactions, vol. xxv., parts 
13, 14,015. 

— Literary and Philosophical Society, Memoirs, 
vol. xxv. ; Proceedings, vol. xlix., parts 1, 2, 3. 

a Field Naturalists’ and Archzologists’ Society, 
Report and Proceedings, 1904. | 
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Sunderland—West Hendon House Observatory, Variable 
Stars, No. 3. . 

Edinburgh—Royal Physical Society, Proceedings, vol. xv1., 
pages 1-48. Sessions, 1903-4 ; 1904-5. 

Belfast—-Natural History and Philosophical Society, Proceed- 
ings, Sessions 1903-4. . i 

Cambridge—Philosophical Society, Proceedings, vol. xill., 
artes 1, 2. 

Dublin—Royal Irish Academy, Proceedings, vol. xxv., Sec- 
tion A, Nos. 1, 2, 3; Section B, Nos. 1, 2, 3, 5; 
Section C, 5, 6, 7, 8, 9, 11. Transactions, vol. 
Xxxii., part 6, Section A, part 1, Section C. 

——— Royal Dublin Society, Economic Proceedings, vol. 1., 
part 5; Scientific Proceedings, vol. x., part 2; 
Transactions, vol. viii., parts 6-16. Index, vol. ix., 

part 1. 

FRANCE. 

‘Caen—Société Linnéene de Normandie, Bulletin, Series 5, 
vol, vii., 1903. 

Nantes—Société des Sciences Naturelles de lTouest de ia 
France, Bulletin, tome 3, Series 2; tome 4, 1 2, 
trim. 

Paris—Notes sur les Fourmis et les Guepes, Charles Janet ; 
| parts 3, 10, 14, 15; F., 22, 23. 
——— Société Entomologique de France, Bulletin, 1904, Nos. 

mere ta 1A IS. 16, 17, 18, 19, 20, 21; 
1905, Nos. 1-4, 5, 6, 13, 14. 

——— Feuille des jeunes Naturalistes, Nos. 405-408, 410- 
414. 

—-——— Direction de l|’Agriculture, Bulletin No. 12, Decem- 
ber, 1904. 

Rennes—!’ Université de Rennes, Travaux Scientifiques, tome 
3, 1904. 

PPaLy. 

Florence—Societa Entomologica Italiana, Bulletino xxxvi., 
tremestri 1, 2, 3. 

~Milan—Societa Italiana Geografiche e Commerciali, Bollet- 
tino, Anno. xix., face. 17, 18. 

——— Societa Italiana di Scienze Naturali e del Museo Civico 
di Storia Naturale in Milano, vol. xliii., fase. 3, 
foglio 82, fasc. 4, foglio 9; vol. xliv., fase. 1, 
fogho 54. 

‘Palermo—Italia Scienze Naturali e Economiche, Giornale, 
vol. xxiv., 1904. 

‘Pisa—Societa Toscana di Scienze Naturali Atti della Processi 
Verbali, vol. xiii, part 5; Memorie, vol. xx.; 
vol. xiv., Nos. 3-4. 
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INDIA. 

Calcutta—Indian Museum, Annual Report, 1903-4. tereati- 
gator Dredging, Decapod Crustacean, part 2; 
Deep Sea Holothurioidea. 

Madras—Government Museum Bulletin, vol. v., No. 1. 

JAPAN. 

Tokyo—Asiatic Society of Japan, Transactions, vol. xxxlii., 
part l. 

——— Imperial University of Tokyo, College of Science, 
Journal, vol. xiv.; vol. xvii., art. 11; vol. xvu., 
art. 3, 8; vol. xix.) art. 1, 3) 45-6, 
ie 18, 19%) volt xe Grit. sae 

Kyoto—Imperial University. College of Science and Engi- 
neering, vol i., No. 2. 

Tokyo—Seismological Society, Earthquake Investigation Com- 
mittee, Pubs. Nos. 17, 18, 19, 20. 

MExIco. 

Mexico—Instituto Geologico de México Parergones, tomo 1, 
Nos). 3504360 tOjal: 

—-—_— Sociedad Cientifica, Memorias y revista, tomo 13, 
Nos. 7, 8; tomo 18, No. 6; tomo 19, Nos. 5-12; 
tomo 20, Nos. 1-12, and calendar. 

NoRWAY AND SWEDEN. 

Stockholm—Sweden, 1904. 
———— Entomologisk Tidskritt, arg. 25, heft. 1-4. 
———— Geologiska Foreningens Forhandlingar Tjugotredje 

Bandet, 26, 1904. 
———— Antikvarisk Tidskrift for Sverigi, vol. xvu., No. 3. 
Christiania—Norske Gradmaalings, Kommission, heft. 6. 
——-—— Den Norsko Lind sygelovgivning, Forelcesninger 

Norwegischen Meteor Instituts, Jahrbuch, 
1900-3. 

Bergens—Museums, Aarsberetning, 1903. 
— -——— Aarbog, 1903, Hefte. 2; 1904, Hefte. 1. 
Upsala—Nova Acta Regiz Socictatis Scientiarum Upsali- 

ensis, vol. xx., 2. 
Stavanger—Museum, Aarshefte, 1902, 13de aar, 1903, 14th 

aar. 
Russia. 

Kiew—Société des Naturalistes, Memoires, tome 19. 
Moscow—Société Impériale des Naturalistes, Memoires, tome 

16, liv. 3, 4; Bulletin, Nos. 3, 4, 1901; No. 4, 
1903 ; 1904, 2 2 ayia. 



347 

St. Petersburg—Société Impériale Mineralogique Verhand- 
lungen, band. 41, D. Lisb.; Second Series, 
band. 22. 

——_———— — Comité Geologique, Memoirs, vol. xiii., No. 4, 
et dern.; vol. xix., No. 2, et dern. Bulle- 
tins, vol. xxil., Nos. 1, 3, 5-10. 

— Russisch, Kaiserlichen Mineralogischen Ge- 
sellschaft, Verhandlungen, band. 22, 1. 

—-- Académie Impériale des Sciences, Memoires, 
vol. xili., No. 6; vol. xiv., Nos. 1-4, 6-10; 
vol. xv., Nos. 1-11; vol xvi., Nos. 1, 2, 3. 

SwiITZERLAND. 

Geneva—Société de Physique et de Histoire Naturelle, 
Compte-rendu des Seances, xxi., 1904. 

Lausanne—Société Waudoise des Sciences Naturelles Bulle- 
tin, vol. xxxvili., No. 144; vol. xxxix. No. 148; 
Wor. xl., Nos. 150, T51: 

Neuchatel—Société Neuchateloise des Sciences Naturelles 
Bulletin, vol. xxviu., 1900. 

SoutH AND CENTRAL AMERICA. 

Lima—Cuerpo de Ingenieros de Minas del Peru, Boletin, 
eee a O17 14 3.45) 16,017,,18, 19. 

Monte Video—-Museo Nacional Anales 2 Entrega, tomo 2 
(continued) ; Hist. Phil., tomo 1, tomo 4. 

Rio Janeiro—Observatorio do., Boletin Mensal, Jan. a Set- 
embro, de 1904; Annerario, 1904. 

Sao Biogen aes do Museu Paulista Publicada, vol. vi., 
1904. 

ee Revista da Sociedade Scientifica de Sao Paulo, 
No. 1, Junho, 1905. 

SoutH AFRICA. 

Albany—Museum, Records, vol. i., parts 3, 4. 

Cape Town—South African Association for the Advance- 
ment of Science, Report, 1904. 

ea South African Philosophical Society, Transac- 
tions, vol. xv., parts 2, 3, 4; vol. xvi., parts 
1, vol. xiu. 

——— —— South African Museum, Annals, vol. iii., parts 
6,7, 8, 9; vol. iv., part 6. 

Natal—South een Surveyor-General’s Department, Re- 
port 2. 
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Geological Series, vol. 11., No. 5; Anthropological 
ye vol. i1., No. 6; vol. i1., No. 45 voleu av,, 
Vist Vie NOw lk  wGle wile, UNO 1. 

ee Sess ieee of Chicago, President’s Report, Publi- 
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Massachusetts—Tufts College Studies, No. 8. 
New York—Public Library, Bulletin, vol. vii., No. 9; vol.. 

vili., Nos. 5, 9-12; vol. ix., Nos. 1-4. 
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vol. ii., Nos. 1-9; vol. ii., Nos. 1-5; vol. 1v., 
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————— Academy of Natural Sciences, Proceedings, vol. 
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—— American Philosophical Society, Proceedings, 
peer. Ne, 174; vol. xlm., Nos. 175, 176, 
177, 178; Transactions, vol. xxi., new series, 
part l. 

Sacramento—University of California, Pubs. College of Agri- 
culture, Bulletin, Nos. 162/3/4: Twenty- 
second Annual Report. 

San Francisco—Californian Academy of Science, Memoirs, 
vol. iv., T. and Index, vol. 11.; Occasional 
Papers, Constitution, and By-laws: Math. 

Phys. Proceedings, Third Series, vol. 1., 
No. 8; -Geology, vol. i., No. 10; Botany, 
molt. Noy bl; T..and Index, vols. 1. and 
ii., Zoology, vol. iii., Nos. 7-13: Title and 
Index, vols. i. and ii. 
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——_-—— The Academy of Science, vol. xii., Nos. 9, 10; vol. 

xiii., Nos. 1-9; vol. xiv., Nos. 1-6. 
Washington—Smithsonian Institution, United States Na- 

tional Museum, Bulletins Nos. 50, part 3, 
No. 52; Proceedings, vol. xxvil.; Contribu- 
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—_—————— Academy of Sciences, Proceedings, vol. vi., 
pp. 1-481. 

—————— Carnegie Institution, Yearbook, No. 2, 1903. 
= United States Geological Survey, Directors’ 

Annual Report, Department of the Interior, 
Twenty-fourth Annual Report; Mono- 
graphs, vols. xlv. and xlvi.; Mineral Re- 
sources, 1902-3 ; Professional Papers, Series 
H, Forestry, 230, 231, 232; Series B and 
D, Underground Water, No. 17; Series 
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26, 27; Department of the Interior, Bulle- 
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Urbana—lIllinois State Laboratory of Natural History, 

Bulletin No 7, article 4. } 



351 

LIST OF FELLOWS, MEMBERS, 
ETC., 

OCTOBER, 1905. 

Those marked (tL) are Life Iellows. | Those marked with an 
asterisk have contributed papers published in the Society’s 
Transactions. 

Any change in the address should be notified to the Secretary. 

Date of Honorary FELLOWS. 
Blection. 

1893. *Cossman, M., Rue de Maubeuge,, 95, oem 
1897. *Daviv, T. W. Epcnwortn, B.A., F TRS, F.G.S., ‘Prof, 

Geol. , Sydney University. 
1888. *DENNANT, JOHN, I".G.S., F.C.S., Inspector of Schools, Cam- 

berwell, Victoria. 
1876. ELimry, 8; J., F.R.S., F.R.A.S., Gov. Astron., the 

Observatory, Melbourne, Victoria. 
1890. *EKrHERIDGE, RoBert, Director of the Australian Museum of 

New South Wales, Sydney. 
1905. Gitt, THOMAS, L.8.0., Under-Treasurer, Adelaide. 
1893. Grecorto, Marquis nr. Palermo, Sicily. 
1905. *Heputey, Cuas. H., Naturalist, ‘Australian Museum, Syd- 

ney. 
1855. Hunt, H. M., Hobart, Tasmania. 
1892. * MAIDEN, ae F.L.S., F.C.S., Director Botanic Gardens, 

Sydney, New South Wales. 
1898. *MeyricKk, K. B.A., Elmswood, Marlborough, Wilts, 

England. 
1876. Russet, H. C., B.A., F.R.S., F.R.A.S., Gov. Astron., 

Sydney, } New South Wales 
1894. *Witson, J. T., M.D., Prof. of Anatomy, Sydney University. 

CORRESPONDING MEMBERS. 

1881. Battey, F. M., F.L.S., Colonial Botanist, Brisbane, 
aca ae 

1881. “Cioup, T. C., F.C.S., London, England. 
1880. *FoELScHE, PAUL, Inspector of Police, Palmerston, N.T. 
1893. *MoK Lop, Rev. Davin, Daly River Mission, N.T. 
1886. Nuicotay, Rev. C. G. , Fremantle, W.A 
1883. * STIRLING, JAMES, Meipourne, Victoria. 
1893. STRETTON, W. G., Palmerston, N.T. 
1905. TuHomson, G. M., F.L.S., F.C.S., Dunedin, New Zealand. 

; FELLOWS. 

1895. *ASHBY, EpwIn, care Exchange, Adelaide. 
1902. *Baker, W. H., Glen Osmond road, Parkside. 
1901. *BAsEDow, Huereert, Kent Town. 
1887. *BLackBuRN, Rey. THOMAS, B.A., Woodville. 
1886. *Brace, W. H., M.A., Prof. of Mathematics, University of 

Adelaide, wu 
1905. Brooxkman, Grorex, North Gilberton. 
1883. *Brown, H. Y. L., #.G.S., Gov. Geologist, Adelaide. 

=") 
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Browne, L. G., Davenport Chambers, Currie street, Ade- 
laide, S.A. 

Browne, T. L., Marlborough Chambers, Adelaide. 
BRUMMITT, Rosert, M.R.C.S., Gilberton. 
BRUNSKILL, GEorGE, Rotorua, ’ Auckland, New Zealand. 
CHRISTIE, Want, Adelaide, 

M.B., Ch.M., J.P., Colonial Surgeon, 
Resident ‘Medical Officer Parkside Lunatic Asylum, Lee- 
turer in Materia Medica, University of Adelaide. 

CLELAND, JoHN B., M.D. Adelaide. 
AED) Cooxn, EBENEZER, Commissioner of Audit, Adelaide. 
“DIXON, SAMUEL, Bath street, New Glenelg. 

Epqvist, A. G., Hindmarsh. 
FLEMING, Davin, Barnard street, North Adelaide. 
GARTRELL, JAS. é Burnside. 
GORDON, Davin, Gawler place, Adelaide. 
*Goyper, GroRGE, A.M., F.C. S., Analyst and Assayer, Ade- 

laide. 
GREENWAY, THos. J., Adelaide. 
GRIFFITH, ‘H., eee square, Adelaide. 
HAWKER, BR. W., F.C.8., Adelaide. 

*HIGGIN, wae J, Assistant Lecturer on Chemistry, University 
of Adelaide. 

. *Hoitze, Mavriocz, F.L.S. Director Botanic Gardens, Ade- 
laide. 

. *Howcwin, WALTER, F.G.S., Lecturer on Geology and 
Paleontology, University, Adelaide. 

IL1IFFE, JAS. DRINKWATER, B.Sc., Prince Alfred Collega, 
Kent Town. 

JAMES, THomas, M.R.C.S., Moonta, 
JEFFREYS, GEO., Gilbert Place, Adelaide. 
*JoHnoock, Cuas. F., Morphett Vale. 

. *KKocw, Max, Port Pirie. 
*Lea, A. M., Gov. Entomologist, Hobart, Tasmania. 
LENDON, AS oe M.D. (Lond.), M.R.C.S., Lecturer on For- 

ensic Medicine and on Chemical Medicine, University 
and Hon. Physician, Children’s Hospital, North terrace, 

elaide. 
. *Luoyp, J. S., Alma Chambers, Adelaide. 
: *LOwER, OswaALp B., Broken Hill, New South Wales. 

M AWSON, DovuGtLas, OB.Se., B.E., University, Adelaide. 
Mayo, Gro. Gare: E. Tatham street, Adelaide. 
*MorGan, A. M., M.B., Ch.B. Angas street, Adelaide. 
Munton, H. S., North terrace, Adelaide. 

. (L) Murray, Davin. Adelaide. 
Puitiiees, W. H., Adelaide. 
Pootz, W. B., Savings Bank, Adelaide, 
REISSMANN, CHARLES, M.A., M.D. (Cantab.), B.Ss. 

(Lond.), etce., Adelaide. 
. *RENNIE, EpWarp H., M.A., D.Sc. (Lond.), F.C.S., Profes- 

sor of Chemistry, University of Adelaide. 
Rogers, R. S., M. A., M.D., Flinders Street, Adelaide. 

. *Rurt, WALTER, Chief Assistant Engineer, Adelaide. 
SELWAY, W. H. , Treasury, Adelaide. 
SIMSON, Avcustvus, Launceston, Tasmania. 

: * SMEATON, Tuomas D.. Mount Lofty. 
SMEATON, STIRLING, B.A., C.E., Engineer-in-Chief’s Office, 

Adelaide. 
SmitH, RoBEeRT BARR, Ndclade: 
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F.R.C.S. ., Professor of Physiology, University of Ade- 
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Taytor, Writ1aAmM, St. Andrews, North Adelaide. 
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V ac imped W. x Barrister and Solicitor, J.P., Ade- 

aide. 
Varpon, Hon. Joseru, M.L.C., J.P., Gresham Street, 

Adelaide. 
*Verco. JosepH C., M.D., F.R.C.S., Lecturer on the Prin- 

ciples and Practice of Medicine and Therapeutics, Uni- 
versity of Adelaide. 

Wartnweicnat, E. H., B.Sc. (Lond.), St. Peter’s College, 
Hackney, Adelaide. 

Ware, W. L., J.P., Adelaide. 
Way, Right Hon. Sir SAMUEL JAMES, Bart., P.C.. D.C.L.; 

Chief Justice and Lieutenant-Governor ‘of South Aus- 
tralia, Adelaide. 

WHITBREAD, Howarp, Currie street, anelaisle: 
*WooLnovaH, Watrer GEoRGE, D.Sc. , F.G.S., University, 

Sydney. 
Zietz, A. H. C., F.L.S., C.M.Z.S., Assistant Director, 
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ASSOCIATES. 

Contiison, Epiru, B.Sc., Medindie. 
Rosinson, Mrs. H. R., ‘‘Las Conchas,’’ Largs, South Aus- 
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APPENDICES. 

FIELD NATURALISTS’ SECTION 
OF THE 

PHopyal Society of South Australia (Incorporated). 

TWENTY-SECOND ANNUAL REPORT OF THE 

COMMITTEE. 

For THE YEAR ENDING SEPTEMBER 30, 1905. 

Last October the Field Naturalists’ Section of the Royal 
Society celebrated the twenty-first anniversary of its incep- 
tion. The function was highly successful, but amidst the 
congratulations there was an element of regret from the fact 
that the Society was about to lose the services of its inde- 
fatigable Hon. Secretary (Mr. W. H. Selway), owing to his 
projected departure for England. 

The same number of evening meetings and excursions 
have been held as last year, and the members maintained an 
equal interest, both at the meetings and in the field work. 
Last year’s attendance was a decided improvement: on the 
previous year’s, and this has been maintained. 

The meetings held during the season were as follows: — 

1904. 
October 19. Conversazione, Twenty-first Anniversary. 
November 29. Last evening meeting for the season. Scien- 

tific results of three days’ excursion to Blumberg. 

1905. 
April 18. Paper by Miss E. Benham, “Some Changes in 

Vegetable Cells Connected with the Formation of the 
Embryo.” Resignation of Mr. W. H. Selway as Hon. 
Secretary, presentation to him, and election of Mr. E. 
H. Lock to the position. 

May 16. “Geological Notes,” by Mr. Douglas Mawson, B.Sc., 
B.E. ; “Microscopical Notes,’ by Mr. E. J. Bradley. 

June 20. Discussion on subject of Chairman’s annual ad- 
dress, ‘‘Animal Instinct or Reason,” by Mr. E. H. Lock. 

July 18. “A Visit to Tuggerah Lakes,” by Mr. J. W. Mellor. 
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August 15, “Visit to Tasmania,” by Mr. F. R. Zietz and Mr. 
J. W. Mellor. 

September 19. Annual meeting. 

The subjects under discussion were of the usual scien- 
tific order, but rather more of the educational element than 
during the previous year. This phase of work is to be com- 
mended. Miss Benham’s paper upon ‘‘Vegetable Cells,” with 
illustrative diagrams, was distinctly educational in character, 
and the same remark applies to the address upon ‘‘Geologi- 
cal Observations,” by Mr. Douglas Mawson. Mr. J. W. 
Mellor and Mr. F. R. Zietz were good enough to give mem- 
bers a glimpse of the ‘““Tuggerah Lakes” and of various places 
in Tasmania. Both of these addresses were exceedingly 1n- 
teresting, and on the subject of ornithology very instructive. 

An evening was devoted to the scientific results of the 
three days’ excursion to Blumberg, when Mr. A. Zietz dealt 
with the bird life; Mr. Griffith, Coleoptera; Mr. J. G. O. 
Tepper, botany; Mr. S. Smeaton, geology. Mr. E. H. Lock 
introduced a discussion on ‘Animal Instinct or Reason.” The 
subject was a new form of study at the meetings, and proved 
interesting. 

The conversazione to celebrate the twenty-first anniver- 
sary of the Section was a great success. The exhibition of 
natural history specimens would have done credit to a 
museum, and the regret was expressed that it could not be 
on view for more than one evening. It demonstrated the 
fact that the members of the Section have been doing a 
great amount of work in making private collections. 

A very instructive and interesting feature of the even- 
ing meetings has always been the exhibits. These have not 
been so numerous as at some of the meetings of previous 
years, and it is hoped that members will not allow this prac- 
tice to lose its interest. Perhaps the most striking feature 
of exhibits has been the keen interest taken in the collec- 
tion of orchids. The Chairman of the Section has created 
quite a new enthusiasm in this branch of botanical study. 
His explorations in field work, ably assisted by Mrs. Rogers, 
have resulted in a splendid collection, taken at all times of the 
year, and the members will congratulate them upon 
having added three species not previously recorded by 
the Section, and one apparently not recorded at all in Aus- 
tralia. In the same direction, note must also be made of the 
records of Mr E. Ashby, who has from time to time sent in 
specimens and records of orchids as they appeared in the 
vicinity of Blackwood. 
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The field excursions were as follows: — 

1904. ‘ 
Oct. 1. Gandy’s Gully. 
Oct. 15. Typical orchard, Mylor. 
Oct. 29. National Park. 
Nov. 12. Blumberg (three days). 
Dec. 17. Last excursion for the season, Norton’s Summit. 

1905. 
Feb. 18. Dredging excursion, Port River. 
June 3. Blackwood (Viaducts). 
June 17. Belair (National Park). 
July 15. Black Hill. 
Aug. 12. Teatree Gully. 
Sep. 1 Scott’s Creek (three days’ camp). 
Sep. 23. Coromandel Valley. 

The excursion to Gandy’s Gully was a new field for ex- 
ploration, and the record shows that while it would seem 
difficult to find new places for excursions, there are yet a 
number of places not yet visited that would well repay the 
trouble of finding them. 

The Typical Orchard at Mylor was revisited after a lapse 
of some two years, and the object lesson of fruit culture here 
was well demonstrated. 

National Park was twice visited, and, although well 
known to most of the members, it was found that this ground 
is by no means exhausted. 

The annual three days’ excursion in November was held 
this year again at Blumberg. The same hospitality that was 
extended to the Section on a previous visit was again heartily 
given by tne residents, and a new programme having been 
laid out for excursions, the engagement was highly successful 
and enjoyable. 

The Port River was again visited, and the results to the 
Microscopists were successful, while an additional interest was 
realised in noting the progress of the construction of the 
Outer Harbour. 

Blackwood is regarded as the most prolific field for 
botanical collecting, and this year an excursion to the neigh- 
bourhood of the Railway Viaducts proved a new source of 
interest to those attending. 

Blackhill and Teatree Gully are both well known to the 
members ; but they never fail to produce something worth the 
effort of exploring. Both places were visited, and also the 
vicinity of Norton’s Summit. The latter, however, was more 
in the nature of a picnic to close the list for 1904. 

On the Ist of September the members ventured upon a 
new departure in arranging a three days’ Camp at Scott’s 
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Creek, which had not been previously visited by the Section. 

The result of this experiment is best summed up in the wish 
expressed by several members ‘“‘that arrangements should be 
made for another excursion in November of a similar char- 
acter.” The matter is now under consideration. 

Next Saturday the vicinity of Sturt River at Coroman- 
del Valley will be visited, to complete the list of twelve ex- 
cursions for the year under review. 

It is very gratifying to note that, during the year, seven- 
teen names have been added to the list of membership. 

It is a coincidence, that, in April of 1904, the Chairman 
(Dr. E. Angas Johnson) resigned his position to make a vist 
to England. In the same month of the following year (1905) 
the Secretary resigned for the same purpose. Both vacan- 
cies were filled by Mr. Lock, which may also be regarded as 
an unusual circumstance. In the resignation of Mr. Sel- 
way the Section was deprived of the services of the most 
indefatigable worker the Section had ever had, and his ser- 
vices were appropriately acknowledged by a suitable presenta- 
tion of a Floral Address. 

SEVENTEENTH ANNUAL REPORT OF THE NATIVE 
FAUNA AND FLORA PROTECTION COMMITTEE 
OF THE FIELD NATURALISTS’ SECTION OF THE 
BOYAL SOCIETY OF -SOUTH-AUSTRALIA, FOR 
THE YEAR ENDING SEPTEMBER, 1905. 

At a meeting of the Committee, held in November last, 
on the occasion of the retirement of their Chairman from the 
Commissionership of the National Park, a resolution was 
passed, as follows: —‘“That the Committee exceedingly regret 
the resignation of Mr. Dixon as a Commissioner of the Na- 
tional Park, and wish to place on record their appreciation 
of the able manner in which he has represented them while 
upon the Board.” It was at the same time decided that Mr. 
Ashby should be recommended for appointment in his place. 
This suggestion was sent on to the authorities, but without 
avail, another gentleman being appointed. The Committee 
therefore, have now no representative upon the Board. As 
it was through the persistent exertions of the Committee that 
the National Park was established, they consider that they 
have a good claim to representation, and they are further 
strongly of opinion that at least one Commissioner should be 
a naturalist. 

An application having been made for a lease of the Cape 
Borda Lighthouse Reserve for a cattle station, the Secretary 
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to the Marine Board courteously wrote, asking whether any 
reason could be adduced why, in the interests of the fauna, 
it should not be granted. On the Committee representing to 
the Marine Board the desirability of protecting the indige- 
nous kangaroos and wallabies on the reserve, the application 
was refused. 

Referring to the resolution passed by the International 
Ornithologists’ Congress recently held in London—“The 
Congress appeals most strongly to the Government of the 
Commonwealth of Australia to pass legislation to prevent 
the wholesale destruction of penguins and all those birds boiled 
down for oil in the lands under its rule ”—a letter has been 
received from the Crown Lands Office, seeking information as 
to whether further protection to these birds is desirable in 
South Australia. The Committee recommend that instru:- 
tions should be given to the lighthouse-keepers at various sta- 
tions, and especially at the Neptune Islands, to as far as pos- 
sible prevent the destruction of penguins, mutton birds, and 
all other birds during their respective close seasons, and that 
the police in outlying districts should also be specially directea 
to enforce the observance of the Birds’ Protection Act. 

Samu. Dixon, Chairman. 

Adelaide, September 19, 1905. 
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MALACOLOGICAL SECTION 
OF THE 

Roval Society of South Australta (Incorporated). 

ANNUAL REPORT FOR 1904-5. 

The Committee has to report that there are now thirteen 
members of the Section. During the past year eleven meet- 
ings were held, at which the average attendance was seven. 

Steady progress has been made in the routine work of 
revising the census of South Australian gastropods, and, 
following Zittel’s classification, all the species have been 
dealt with, from the trochide to the naticida. In addi- 
tion, four papers have been contributed to the transactions 
of the Royal Society—two by Dr. J. C. Verco, entitled 
“Notes on South Australian Marine Mollusca, with Des- 
criptions of New Species, parts 1. and ii.”’; one by Mr. H. 
Basedow, in collaboration with Mr. C. Hedley, “South Aus- 
tralian Nudibranchs, and an Enumeration of the known 
Australian Species’; and another by Mr. H. Basedow on 
“New Species of South Australian Lamellaria and Caledoni- 
ella.” 

The following is a copy of the balance sheet : — 

REcEIPTS AND EXPENDITURE FoR 1904-5. 

Receipts. 
Dr: So ey 

To balance brought forward § 6°3 

‘¢ Subscriptions ~ 11a 
“* Grant from Royal acieey . ££ Dae 

£2 16 3 

Expenditure. 
Cr. E 8. ds 

By Postages and Sundries... Q lata 

‘‘ Honorarium to Caretaker for 1904 skal 1905 pM a 
‘* Balance in hand ; Rie YS Se 

£2 16-3 

R. J. M. Criucas, Hon. Secretary and Treasurer. 
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MICROSCOPICAL SECTION 
OF THE 

Roval Society’of South Australia (Incorporated). 

ANNUAL REPORT FOR 1904-5. 

CHarIRMAN—D. FLEMING. 
CommiTTEE—W. B. Pooiz, D. Gorpon, W. FULLER. 
Hon. Srcretary—E. J. Braptry, Dover Street, Malvern. 
The second year’s work of the Section has been successful 

in promoting the objects contemplated, viz., the encourage- 
ment of microscopical research as a means of intelligent re- 
creation. Satisfaction is felt at the action of the Council of 
the Adelaide University in establishing, at the request of Mr. 
Gcrdon and a number of our members, a class for the study of 
microscopical technique. The average attendance at the even- 
ing meetings has been 15, whilst the total number of members 
on the roll at present is 43. 

The following meetings and excursions have been held 
during the session : — 

September 27, 1904—Annual general meeting. 
October 22—-Excursion to Port docks and swamps. 
October 25—Paper on “Foraminifera,” by Mr. E. J. 

BRADLEY. 
November 22—Paper on “Nodules on Roots of Legumes,” 

by Mr. W. B. Poote. 
February 18, 1905—Dredging excursion to Port River 

and Outer Harbour. 
March 28—Paper on “Some Changes in Vegetable Cells 

in Connection with the Formation of the Embryo,” by Miss 
BENHAM. 

April 25—Examination of live material obtained from 
the River Murray by the Boys’ Field Club. 

May 23—Examination of Mr. G. Crase’s collection of show 
objects. 

June 29—Mnr. S. Smzaron, B.A., gave an explanation of 
the “Functions of Hairs of Plants” and “Lori of Ferns,” and 
exhibited a large collection prepared by Mr. T. D. Smeaton. 
Mr. W. P. Dotiman gave a practical demonstration of “Micro- 
photography.” 

July 25—Question Box Evening—Mr. E. J. Brapiry 
gave an exhibition of slides illustrating the “External Ana- 
tomy of the Honey Bee.” 
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August 19—Excursion to ponds at Blackwood. 
August 22—Mr. W. B. Poo.z gave a demonstration and 

paper on “Cutting, Staining, and Mounting Plant Sections,” 
with an explanation of the structure of plant stems. 

September 23—Excursion to ponds at the Black Road, 
O’Halloran Hill, and also Happy Valley Reservoir. 

Davip FLEMING, Chairman. 
Epcar J. Brapiey, Hon. Secretary. 

MICROSCOPICAL SECTION OF THE ROYAL SOCIETY 
OF SOUTH AUSTRALIA. 

BALANCE-SHEET, Session 1904-5. 

Receipts. 
» eee OR | 

Cash in hand at beginning of Session 116 5 
Grant from Royal coors : Bs ORS ASO 
Subscriptions, 1904-5 . me: fog sins teen 

£13" 8 At 

Expenditure. 
SB 

Postage T1546 
Printing at 4: fh Ke i rea G6 
Stationery j Quay 5 
Subscriptions paid to Treasurer of Royal Society 6 12. 6 
Duty Stamp . Sy: Oe A 
Attendance (Caretaker) _ PE ia ate», 
Balance in hand : oe ied (osLinavomies 

£13 ‘weit 

Kpcar J. BrapLtey, Hon. Secretary. 

Audited and found correct. 

S. Smeaton. | f 

THEo, Gopter, § Auditors. 
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GENERAL INDEX. 

[Generic and specitic names printed in italics are described as new. | 

Aclopides, 281. 
‘Acrophylla nubilosa, 241; 

242. ' 
Additions to Cambrian Fauna of 

South Australia, 246. 
Albania (?) verconis, 154. 
Alloiodoris marmorata, 152. 
Alpha Particles of Radium, 182. 
Amaloptila ptilomela, 180. 
Amelora anthracica, 177. 
Annual Meeting, 338. 
Annual Report, 338. 
Anthela callispila, 175; 

cula, 175; pyromacula, 176. 
Antiochrus, 275; A. brunneus, 273, 

274 

paula, 

niphoma- 
. 

Archidoris staminea, 151; varia, 150. 
Aroid, New for Australia, 207. 
Astele calliston, 167; subcarinatum, 

172, 336; subgranularis, 336. 
Atlanta sp., 336. 
Automolus, 331. 
Ayers Ranges, Geology of, 77. 
Bacillus peristhenellus, 244. 

Balance Sheet, 540. 
Baker, W. H., South Australian De- 
capod Crustacea, 116, 252. 

Basedow, H., Geology of Country 
traversed by North-West Prospec- 
ting Expedition, 57; Land Mol- 
lusca collected, 161; New South 
Australian Lamellaria and Cale- 
doniella, 181; [and C. Hedley] 
South Australian Nudibranchs, 134. 

Birds of Kangaroo Island, 334. 
~Borkhausenia zophosema, 108. 
Brachites, sp., 337. 

: Bragg, Prof., and R. D. Kleeman, 
Alpha Particles of Radium, 132; 
Recombination of Ions in Air and 

other Gases, 187. 
' Caledoniella contustformis, 183; var. 
_ labyrinthina, 185; var. pulchra, 
© 185: var. testudinis, 185. 
'Calliostoma zetzi, 166. 
‘Cambrian Fauna of South Austra- 
| lia, Additions to, 246. 
'Cambrian Limestone of Lake Tor- 

rens, 81. 
| Cambrian Glacial Till, 

om 35. 
‘ Carinaria australis. 171. 336. 
' Ceratosoma adelaide, 156: brevicau- 

datum, 154. 
»Cerura (2?) melanoglypta, 177. 

Discussion 

Clanculus leucomphalus, 168. 
Clupeosoma rhodea, 107. 
Coleophora, 111; C. ochroneura, 111; 

pudica, 111. 
Comodica citrinopa, 114;  decas- 

pila, 114; epispora, 114. 
Crassatellites ponderosus, 169, 336. 
Crustacea, South Australian Deca- 

pod, 116, 252. 
Cryptoblabes centroleuca, 106. 
Cryptophaga aglaodes, 110; 

burnui, 110 
Curculionide, Description of Austra- 

lian, 209. 
Cyphocrania cornuta, 240. 
Decapod Crustacea of South Aus- 

tralia, 116, 259. 
Decilaus apicatus, 230; auricomus, 

252; coryssopus, 235; cuniculosus, 
251; trrasus, 232; noctivagus, 235; 
ae 256; spissus, 254; tibialis, 

black- 

Deilephila euphorbiz, 179. 
Desert Sandstone, 8&6. 
Diphucephalides, 281. 
Diplodon wilsonii, 161. 
Denations to the Library, 341. 
Doriopsis aurea, 157; carneola, 157. 
Earth, Theories on the Origin of 

the, 336. 
Kctopatria virginea, 173. 
Enamillus, 278; E. sharp/, 279. 
Endotricha baryptera, 180. 
Ephestiopsis poliella, 106. 
Ereunetis streptogramma, 115, 
Etheridge, R.; Additions to the 
Cambrian Fauna of South Aus- 
tralia, 246. 

Euplexia signata, 173. 
Euzopherodes polioerana, 104. 
Everard Ranges. Geology of, 76. 
Fellows. Members, etc., List of, 351. 
Field Naturalists’ Section, Annual 

. Report, 354; Balance Sheet, 359. 
Fischeria quinquelobata, 238. 
Galathea setosa, 267. 
Gena terminalis, 166. 
Genesis of Protoplasmic Motion and 

Excitation, 1. 
Geolegy of Country traversed by 
North-West Prospecting Expedi- 
tion, 57. 
Sl coxi, 336: lehmanni, 171, 

36. 



Glycimeris ad gaa $35;  sor- 
didus, 333. : 

Glyphipteryx Bitimas. 112; _ pert- 
metalla, 112. 

Halgerda graphica, 152. 
Halimus, 119; gracilis, 124; 

levis, 119; truncatipes, 120; tum1- 
dus, 121; var. gracilipes, 122. _ 

Hedley, Chas., Report on Australian 
Land Mollusca of the North-West, 
161. [See also Basedow and Hed- 
ey. 

Homeotrachelus tricarinatus, 222. 
Homodes erizesta, 180 
Homospora rhodoscopa, 178. 
Hopliocnena brachycera. 177. 
Hyolithes communis. 251. 
Hypertricha stenadelpha, 110. 
Hyphantidium hyposcopa, 105. 
Hypselodoris epicuria, 153. 
Indulkana, Geology of, 79. 
Insects of North-Western Australia, 

237. 
Ions, Recombination of, in Air and 

other Gases. 187. 
Isidora newcombi, 161. 
Kangaroo Island, Birds of, 334. 
Kleeman, R. [See Brage and Klee- 
man. | 

Lamellaria australis, 181. 
Lamellicornes Pleurosticti, 275. 

337. Latirus aurantiacus, 
Lea, Arthur M.. Description of Aus- 

tralian Curculionide, 209. 
Lepidoptera, New Australian, 103, 

URS: 
Library, Donations to. 341. 
Limax arborum, 337: gagatus, 337. 
Liparetrus, 282; synonymic list, 285; 

table of species, 287, et. seq. L. 
adelaidee, 297; agrestis. 317; albo- 
hirtus, 308; alienus, 324: amabilis, 
521; analis, 321: aneulatus, 300: 
aridus, 300; asper. 306: assimilis, 
308; ater, 297: atratus. 306: atri- 
ceps, 516; badius. 315: bitubercu- 
latus, 307; blanchardi, 328: brev- 
ipes, 328: brunneipennis. 314: cal- 
losus, 311; canescens, 308: capil- 
latus, 299: cinctinennis, 327: col- 
laris, 303: consanguineus, 322; con- 
vexior, 307: convexiusculus, 286: 
curtulus. 286: discinennis. 308: 
discoidalis. 309: disnar. 299: dis- 
tans, 318: fallax, 315: ferrugineus, 
314; flavopilosus. 297: gagaticens, 
286: glaber 286: slahratus, 284A: 
globulus, 317: gracilines. 305: 
gravidus, 426; hirsutus, 311: holo- 
sericeus. 396: jnecertus. 420: inso- 
Zitus, 350; iridipennis, 303: juvenis. 
301: kreuslere. 300: lewvatus. 316: 
levis, 317: Janaticollis. 309: latius- 
culus., 306: Jeat, 329: Mridipennis. 
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319; lottini, 286; luridipennis, 509; 
marginipennis, 310; mastersi, 298; 
micans, 316; minor, 
298 ; montanus, 308; monticola, 
315; necessarius, 318; nigriceps, — 
317; nigricollis, 286; nigrinus, 313; 
nigro-umbratus, 303; ; 
pernnis, 298; occidentalis, 309; 
opacicollis, 317; ovatus, 301; parvi- 
dens, 307; parvulus, 516; perkinsi, : 
524; perplexus, 516; picipennis, 
300 : pilosus, 311; posticalis, 501; 
propinquus, 314. pruinosus, 302; 
puer, 23; rothei, 307; rotundicol- 
lis, 525; rubefactus, 301: rubicun- — 
dus, 314; rufipennis, 301; rugatus, 
529; rugosus, 314; simillimus, 
505; simplex, 310; squamiger, — 
518; striatus, 287; subsquamosus, 
501; svlvicola, 311; tridentatus, 
597; tuberculatus, 317; ubiquitosus, — 
314; uniformis, 286; ventralis, 326; 
vicarius, 820; xanthotrichus, 297. 

Liparochrus, 270: table of species, 
af (N38 ual aberrans, 271; asperulus, — 
271; bimaculatus, 270: ciliboides, 
271; crenatulus, 270; dilatatifr Ons, 
21: fossulatus, ae ’ elobuliformis, 
270; multistriatus, 270, 272: nitidi- ° 
collis, 273: oblongus, 271: pimeli- | 
oides, 270; politulus, 271; raucus, 
210) silphoides, 270. 

Lonchodes caurus, 239. 
Lower, Oo .. New 

Lenidoptera, 103, 173. 
Lvybeba acuticosta, 223. 
Macrobathra gastroleuca, 109. 
Maiden, J. 

Australia, 207. 
Malacological Section, Annual Re- 

port, 360 
Mann Ranges, Geology of. 65. 
Mantide, Description of New Species — 

Of, Zot. 
Mawson, Douglas. 

Earth’s Origin. 336. 
Melanterius costipennis, 223: im- | 

politus. 223. 
Melissoblantes disema, 103. 
Melolonthides, Table of, 276. 
Metallosticha metallica, 105. 
Micippa mascarenica, var. nodult- 

fera, 127. 
Microscopical Section, Annual] Re- 

vort, 361. 
Microthopus, - 330. 
Modiols australis, 333; pzenetecta, 

533. 
Mollusca, New Australian Marine, 

166 
Mollusea, Land, North-West of South 

Australia, 161. 
Meunt Gosse. Geology of, 73. 
Musgrave Ranges, Geology of. 59. 

327; mitchelli, }| 

nitidis = 

Australian | 

H., An Aroid New for 

Theories on the © 



e 
365 

llecerus, 209; table of, 218; M. 

Mepucden, 211; amblyrhinus, 212; 
darwini, 210; duplicatus, 210; 
echinatus, 215; elegans, 214; exis, 
917: Jlaticollis, 210; niveus, 213; 
rugicollis, 214; sordidus, 213; 
speciosus, 210; sutwralis, 216; tre 
pidus, 210; trilineatus, 217. 

Native Fauna and Flora  Protec- 
tion Committee, Annual Report, 

Necroscia bella, 243. 
Nembrotha (2) verconis, 158. 

_Nephopteryx habrostola, 105. 
Niguza anisogramma, 174. _ 
Nudibranchs, South Australian, 134. 
Obolella wirrialpensis, 248; sp. 249. 
Olenellus, 247. . 
Opal, pseudomorph after Glauberite, 

337 
Ordovicians of the North-West. 82. 
Oreta hypocalla, 179. 
Orgyia hemicalla, 176; retinopepla, 

176 
~Orsonoba (?) euryscopa, 178. 
Orthis (?) tatez, 249; sp. 250. 
Orthisina (?), sp. 250. 
Ovula, 333. 
Pachytrichides, 281. 
Paguristes brevirostris, 256; fronta- 

lis, 252; sulcatus, 258 
_Paramicippa hispida, 1206. 
Paratheta cyclozona, 109. 

_ Petrocheles australiensis, 264. 
- Petrological Notes on Rocks col- 

lected by the North-West Expedi- 
™®. tion, 91 
_Phasmide, Description of 

Species of, 237. 
_ Phryganostola macrantha, 113. 
_ Phyllotocides, 281. 
_ Platytes poliopepla, 104. 
Pleurophyllidia cygnea, 149. 
oO perisema, 108; xiphochrysa, 

Polyonyx transversus, 262. 
Porcellana rostrata, 260. 

New 

Poropterus, cavernosus, 227; fovea- 
tus, 228; inusitatus, 228; longipes, 
226: Jissorhinus, 229; listroderes, 
226; nodosus, 224; rhyticephalus, 
225; rubus, 230. 

Protoplasmic Motion and Excita- 
tion, Theory of the Genesis of, 1. 

Purpura, 337. 
Radium, Alpha, particles of, 132. 
Recombination of Ions in Air and 

other Gases, 187. 
Robertson, T. B., Theory of Genesis 

of Protoplasmic Motion and Ex- 
citation, 1. 

Scoparia platymera, 107. 
Scyllea pelagica, 148. 
Sericides, 279; 'Table of, 280. 
Sericoides, 281. : 
Sesamia albicostata, 175. 
Simeethis hypocalla, 113. 
Sinusigera, 537. 
Sphyrocallus bicolor, 277. 
Staurodoris pustulata, 151. 
Surattha hedyscopa, 103. 
Syvnemon monodesma, 173. 
Synomus eruginosus, 221. 
Systatica xanthastis, 179. 
Systellopides, 277. 
Talis cyclosema, 103. 
Tepper. . O., Description of 

Insects from North-West of South 
Australia, 237. 

Thersites basedowi, 161. 
Thyrolambrus excavatus, 129. 
Tinea tetraspila, 115. 
Titinia bicolor, 219; eremita, 219; 

ignaria, 219; parva, 220. 
Tomkinson Ranges, Geology of, 73. 
Trigonia bednalli, 333; margari- 

tacea, 333. 
Verco, Dr. J. C., South Australian 
Marine Mollusca. 166. 

Voluta adcocki, 337. 
Xanthomelon angasianum, 162 ; 
asperrimum, 164; clydonigerum, 
162; flindersi, 162; perinflatum, 
162; radiatum, 163: sublevatum, 
162; wilpenense, 163. 

A3745— Hussey & Gillingham, Printers, 26 and 28, Waymouth Street, Adelaide, So. Aus. 
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ON THE IONISATION OF VARIOUS GASES BY THE 

a PARTICLES OF RADIUM. 

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

Physics in the University of Adelaide. 

Read April 3, 1906. p 

In a paper “On the Recombination of lons 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., [ 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, (6) 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 
abscisse. 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 
3mm. 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- 

B 



2 

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 « 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 otf the two values. 
The factor to be applied to a ten-second leak varies from 
about 1°03 at 40° C: to about 1°10 at 70° C. -vate le eee 
much higher. 

The total ionisation is measured in terms of the product 
RI. The ordinate R is the range of the « 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=483 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 « 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 % 
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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 exper‘ments. By far the greatest diffi- 
culties which I 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.,” Sept., 
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 
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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 : — 

aVvw-+ bw, 

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. 

TABLE A. 
Stopping Powers oF VARIouS GASES. 
Experimental Proportional Proportional 118 

Gas. Value. to vw. to w. x vw 
Air = 1, Air = 1. Air = l. + ‘003 x w. 

H, a 243 264 0695 "249 

O, Beal OD5 1-054 Lied 1:04 
N,O te Wol’6 1:52 1°53 1°49 
CO, 1:47 1°51 1:53 1:48 

CS, 2°18 1:95 arg | 1:96 
C,H, ded Na 905 1-13 

C,H, 1°35 1-44 975 le37 
C,H, 3°37 2°00 2° 3°39 
Cllakes 3°59 3°86 2°50 3°66 
CH,Br 2°09 2°03 3°28 2°11 

CH,1 2°58 2°35 4°90 2°52 
CoH Glis >. 2°36 2°31 2°23 2°30 

(CA ala 3°13 3°06 5:40 3°20 

CHCl, 3°12 2°95 381 3°00 
C,H,,O 3°40 3°67 2°57 3°51 
CCl, 4:02 Dog 5:41 3°68 

TABLE B. 

STOPPING PowkERS oF Various METALS. 

Experimental Proportional Ratio of 
Metal. Value. to /w. two preceding 

AAT on We Ate Columns. 

Al tain eels) 13 1:06 

Fe NAVAS 17937 1°15 
Ni sot 5 eG 2°20 a 
Cu ww» . 24S 2°10 1°16 
Ag is an ly 2°74 1:16 

Sn A i ero 2°88 ihe fy 
Pt Et eae G 3°68 1°13 
Au ... 4°45 3°70 1:20 
Pb fee ae a8 ie i, 

The fifth column in Table A shows the application of the formula 
a/w+bw. Its close agreement with the second column is remarkable, 
considering that only two constants are employed. The formula does not 
seem to apply to the metals, which rather follow a simple square root law. 
This is certainly a difficulty. 
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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. 

000. 
Dex 295 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 1s 
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 varti- 
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 in 
standard pentane (mostly C,H,,) is nearly half as much again as 
in air, and the same is almost certainly true of benzene 
(C,H,) ; 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 ( C,H,) yields 
the same as acetylene, though it has two atoms more. Of 
course, 1n the last case, the atoms added are very light ; and 
H, 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 shoula 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 o 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 « 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,H,. But more ions are made out 
of the one C,H, 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,H, molecule move more slowly than those 
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from a C,H,, and are more liable to initial recombination, This 
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 the molecule, because the amount 
of it does not depend upon the distance of the moiecules 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 experl- 
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 ae Volts apphed=300. 
Temperature of apparatus = 35° 
Apparatus charged with vapour oe standard pentane. 

Distance from Ra to Middle Leak in Pressure inside 
of Ionisation Chamber. 10 secs. Apparatus. 

2°8 1982 
oo [43k 41-15 em. 
3°0 FVO2 
aL gal 
3°2 LESS 
30 1227 41°15 cm. 

Thin Cu foil over Ra 108 

These being plotted, it is found that R=2°95, [=1044, 
the copper leak having been deducted. 

Thus, R=2°95 in this mixture of pentane and air, at a 
pressure of 41°15 cm., and a temperature (observed) of 308° 
(absolute). But at a pressure of 760 cm. and 293° absolute, 
R in air is 4°83. Hence the mixture stops— 

4°83 7600 308 

2-95 4115 293 
= 3:14 times as much as air. 

A special set of readings at 3°2 cm. is now taken, three 
for ten seconds and three for twenty seconds. The means are 
1196 and 2325 respectively. Comparing these, it is found 
that the ten-second reading should be multiplied by 1°03 in 
order to allow for leakage by the insulators. 

Again, a set is taken with 600 volts between the plates, 
and it is found that the mean reading, when the copper leak 
is deducted, is 1134. At the same time the reading for 300 
volts, copper leak being deducted, is 1088. Thus saturation 
is nearly complete. 
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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 s=stopping power of pentane, 
we have, therefore— 

Again— 
RI=2°'95 x 104:4 

=308, uncorrected. 

Correcting for want of saturation— 

RI=308 x L134 
1088 

— 321. 

On the same day and under the same conditions RI for 
air=231. The leakage correction is found to be the same for 
both, and need not be applied. Now, as far as consumption 
of energy is concerned, °23 molecules of air are equivalent to 
°23/3°59 molecules of pentane='065. Hence, if all the 
energy had been spent on pentane molecules, the value for 
RI would have been— 

1:065 x 321 —:065 x 231 

= 342-15 

Sas PA l le 

Finally— 

Total ionisation in pentane _ 327 __ sa 

Total ionisation in air 231. 

DETERMINATION OF STOPPING POWER AND RI IN 

ACETYLENE (C,H,). 

Same conditions as previous experiment. Apparatus 
charged to atmospheric pressure with gas; when tested gas 
was found to contain less than 2% of impurities. 'Tempera- 
ture of apparatus=37°5° C. Barometer=763 mm. 
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Distance from Ra to Middle of Leak in 
Tonisation Chamber. 10 secs. 

4:2 1430 
4°3 1276 
4:4 1024 
4°5 818 
4°6 698 
4°7 688 
4°8 701 
4: 698 

Cu over Ra 46 
At 5°2 for 300 volts nett leak = 688 
BG sees OU0.. Fig 55 LOG 

Plotting these values it is found that R=4°57, I (less 
copper leak)=635. Hence, RI, corrected for want of satu- 
ration = 298. 

Hence— 

Total ionisation for C,H, bss 298 _ 1:29. 

Total ionisation for air 231 

Also stopping power— 

Beeee 160) 13105 __ 

Be 76s 2930 
In the paper by Mr. Kleeman and myself, to which I 

have already referred, it was pointed out that Rutherford 
had found it more easy to obtain the saturation current from 
a gas when it was removed from the influence of the mnising 
agent. We observed that this could be easily explained by 
supposing initial recombination to be completed before the 
gas was subjected to the electric field. Nevertheless, as I 
now see, it is otherwise no essential feature of the initial re- 
combination hypothesis that the act of recombination should 
take place within any set time. The one important point is 
that the recombination takes place between two ions origi- 
nally forming parts of one molecule. It is quite conceiv- 
able that for a certain time the positive and negative may 
remain “semi-detached,” their recombination in suspense un- 
til precipitated by some change of conditions. It is curious 
that Mr. Madsen, working in this laboratory, has not been 
able to confirm Professor Rutherford’s experiment, and his 
results point to a prolonged existence of these pairs. He 
finds it hard to saturate a mixture of air and ether vapour 
which has been ionised by radium and then drawn away into 
a separate ionisation chamber. It is not easy to reconcile this 
result with that of Professor Rutherford; and it will be 
necessary to repeat the experiment under varying conditions. 

ita el 



10 

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 Huggins 
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 « particle can no longer cause phos- 
phorescence when 1% has lost its power of ionisation. 

THE MacGneric 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 « 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,t and by Mr. 
Kleeman and myself.{ 

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 ineorrect. 

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 « 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, Dunedin, January, 1904. 

= reP hile Mapes eoiaivee LoOs: 

+ “Phil. Mag.,’’? December, 1904, and September, 1905. 
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passed through 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 « 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 NAA 
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?/2p where A N=a and 
p is the radius of curvature. 

ee ee 
mv, 2 

O 
In the second place let the velocity ; 

diminish as the distance from O in- mae | 
‘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 
£m — =kv~™, s being measured from 0, 

ds 

and therefore vt a (a—s) 

4 

sorthate =) = §. 
v,! a 
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Thus p= ea (1 a ae ; 
He a 

and we obtain easily that, if p=ds/dy, 

4a 8\i) He 
=— ‘ ==) —. 

3 a! \mv, 

Now, provided that [yas is small, this quantity is very nearly 

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

But this integral 

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. Becquerel’s 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 7°0 cm., 
or in other words that the number 7” N A 
which end their flight on any unit of 
length of O N isa 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 2n a particles end Pp Q 
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 47. 
The radium salt is supposed to be deep 
enough to supply all these, 7.¢., 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 the 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 
O A and O Q represent two such paths. 
Their separation from each other is con- ice 4 
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 

* “Phil, Mag.,”” December, 1904, p. 737. Jahrbuch d. Rad. u. 
Elektr., 1905, p. 14. 
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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- 
querel’s 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- i eee 

ishes the range of every a particle ) 
by the same amount, but the only 
result is to cut off all the rays which 

i /1 Photographic 
0 Plate 

would have gone past a certain Si 
point, say Q, and to cause them to 

take the places of those rays which Eloi cas 
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, 7.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 

* Also quite recently by Mackenzie, ‘‘Phil. Mag.’’ November, 
1905. 



_ 

15 

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..Becquerel’s 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 @ 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 the 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. Brace, M.A., Elder Professor of Mathematics and 
Physics in the University of Adelaide. 

[Read April 3, 1906.] 

This paper is divided into two parts. The 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. 

(6b) 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 1s 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 experiment 
is made the 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 the 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 in its application to direct determinations, 
as will be explained later. 

Experiments of this kind have already been made by 
several observers, notably by Professor Rutherford and Miss 
Brooks (“Phil. 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. 

(6) When the layer is extremely thin. 

(c) When the layer is thicker than in (0), 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 ionisa- 
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 (0), and radium under (c). 

CASE (a). 

Ionisation produced 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 #, and the 
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range 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, al) those whose 
ranges in air after emergence lie between r ana 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 le 
between 6 and 6+66. 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 », be the number of molecules ina 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 
Ny, P 

distance dr in air as in traversing a distance — .or in the radio- 
ns 

active material. 
Hence, if PP’ is the 
layer in question, O 
the radio-activeatom, 
OS the course of 
the a particle, 

1,0 
then: WOQ== and 

ns 
10,01 

ON = - cos 6: 
Ts 

This last expression 
is also the volume of the layer from which the aparticles come, since 
we are considering unit area of the material ; and therefore the 

N,Or COS. 6 
number of radio-active atoms 1n itis - 

/ 
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Let each molecule emit NV a particles per second. JW is a 
very small fraction. Then the number emitted by each particle 
between the inclinations 6 and 6+ 46 is 

27 sin 660 _ Nsin 686 

; Ag 2 

Hence, finally, the number of a particles whose ranges in air 
after emergence lie between r and r+dr, and which have 
inclinations to the normal varying from @ to 6+ 46, is 

N sin 6n, cos 66r66 

2s 

The limits of 6 are O, and such a value of 6 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 6 is given by the equation Dsec6+r=R. 

Integrating between these limits we find that the total 
number of a particles whose ranges lie between 7 and r + 6r 

Each of these moves over a range 7 in air. If, as a first approxti- 
mation, it be supposed that in doing so it makes /r ions, then 
we find that the whole ionisation (7) is obtained by integrat- 
ing this expression with respect to 7, having inserted the fac- 
tor lr, between the limits R—D and O. The result is 

Nin, R 
= (R— D) (&-—3D) + 2 D* log 

8s D 

If J=the ionisation when D=O, then 

Nin, 
I= R? 

8s 

Hence 

D 3D 2 D? R 
i/I={1-— Neen Vea loys 

R R (5 comics 9. 

From this formula a curve may be plotted showing the relation 
between 7/Z and D/ R&R. 

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 



20 

produced is proportional to the energy expended, we may say 
that de=ér/e, where e is the energy possessed by the particle 
and & is a constant. Hence e is proportional to / (r + d), where 
d is also a constant. In the paper referred to I have shown that 
d = 1:33cm. Thus the ionisation produced by the a particle in 
traversing the last r cm. of its course may be put equal to 

L(/ (r +d) — Wr) * 
where / is a constant and d=1°33. 

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

ALT RET OME NL) ae r teas / 

4s (R-r) i, oe 

This must be integrated between the limits of R—D and O. 

The final result is 

RD a4 D4? Re Wa 3 Otis 58 — hye 
s VR { V(R+d) + V(R+a-D)} 

Itong poe laggy sou) nosis 
te {(v (B+) a: va) 

The value of J, the current when the material is un- 
covered, is obtained by putting D=O. This gives 

Cee nay ed ee 
Nin, 3 | ae 3 

The value of z/Z is therefore no longer a function of D/R 
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 #& 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 / is altered considerably. Curve A was plotted 
for the case 4 =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 :— 

D/R -067 -110 -167 250 -333 -443 :568 -667 °833 

iT ‘773 657 :532 :378 :262 -148 -:069 -030 -010 

Bese, 

pa Sere 

LA 

Ne EES 7 -8 oe) 

CASE (0). 

Thin layer of radio-active material. 

The limits for 6 are now 6, and 6, where 

D sec 6,+7= R, and (D+ D’) sec 6,+7=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 

Nn, { D+D"\? Dane Vor Nw DD or 

4s | ae) Sen Pir hos (R-r/} 

where D”? is neglected. 
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In this case we find that the whole ionisation (7) is given 

by 
2st 

Nin,D’ 

p  VRIV(R+0)+/(R+d- D)} 
Rid—-D)\— jd). 92 — J (+ ) /(d) V(R+d) yo{ (R+a)+ va | 

and the ionisation due too the uncovered material by 

a Rs —_ = + _ . 

Nin, D' eee 

If we had supposed the ionisation to be independent of 
the velocity, we should have obtained the result 

1 Zs = a 4/i—= i ——-+-—-log.—-: 

ee eee: 

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 D/H=‘'25, we find that 2/J="40; 
whereas, if we use the fuller formula, and put D="75, R=3, 
we find that 7/7="448. 

These formule 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 casein which R=7. As 
usual, d is put equal to 1°33. 

The following co-ordinates have been used in drawing the 
curve :— 

D/R :061 -124 -250 -357 °500 -690 -833 
aff 807 612 -467. +335. -193.-077 O23 

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’+~7 is less than R, the 

D+ D' TAD 
limits of are cos ——-— and cos —-; and the limits of r 

Tia R-r 

are R— D— D' and zero. 
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(ii.) Where r is such that D+/)'+r is greater than R, the 

=a D 
ete et A are Cos and zero, and the limits of r are R— D 

—?r 

and R- D-DD. 
Hence 
ta Db le ale 

48% =| ( -( =.) rtd) yaar 

Nin, Rope pt peas ( 

Af PMA (EY erst 
2 $2 atepe =(R-D +4) -(R-D~D'+ dy ~2D'yd 

“D/A R+d- D)+(D+D')/(R+d-D-D') 

D Woe Di Red +JR+4d—D)} 
eee = Oe 

"V(Rta) JD (R+a)+ /(R+d-D—D)} 

D?4+2DD JR V(R+a)t+ViR+d—D- D')} 
See yf o 0 

eee HDD) (Rd) + Va} 

Curve CU is plotted from this formula for the case when R=3'5 
and D’="5. As usual, d is taken equal to 1°33. 

The following co-ordinates have been used in drawing the 
curve :— 

D/R :057 -143 -200 :257 -380 -500 -714 

i/I °833 -642 539 -449 -288 -174 044 

CASE (d). 

The radio-active material in the form 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 

cos..' D/R | R—D sec. 6 
sin 6. r. d@. dr. 

fo) 

D 
ae. to R?— D?+ 2RD log. a 

DE WO D 
Thus 7/7 = 1 —-—+2— log. —. 

aa R 

If D/k=°25 then 7/Z='25 nearly. In the case of a thin 
uniform layer we found above that if D/#="25, then7/Z="40. 
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- 
wards at the sides. 

to Q.E. 

to Battery 
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Uranium, 

The uranium was used in the form of the green oxide, 
U,O,, and was freed for the time from Uranium X. This was 
not necessary, but convenient, as it diminished the # 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 was 
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. 

Lif i Oe ITI. IV. Ve: 

From 6 of full 
cach : ee curve A. Y ahtie 5 Oe 

0 1044 1:000 — — 
geek 811 ‘768 Oval 448 
633 635 iD9o 1139 462 
949 494 "456 205 463 

1265 376 SgO0 QLD 460 
1620 AED woo i300 458 
1930 201 el N(5%9) "495 455 
2610 Bi "062 *580 449 
3290 55 O21 ls: 458 

+ 2 layers of o4 0 =—_ == 
tinfoil 

The last line shows that when two layers of tinfoil were added 
to the aluminium foil already covering the uranium the leak 
was reduced to 34. Each layer of foil was equivalent to 
about 17 mm. of air, and the aluminium to about 21, so that 
the whole cut off the a rays completely, for their range was 
known to be not more than 3°5 cm. This leak of 34 was 
therefore due to 8 rays, and the normal leak of the appara- 
tus. The third column shows the result of subtracting 34 
from all the figures of the second column, and reducing to a 
decimal fraction of I (the maximum current). The num- 
bers so obtained were then considered as so many ordinates of 
the thick layer curve A ; and the corresponding abscisse found 
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and placed in the fourth column. It was then possible to 
obtain from each reading a determination ot the pd of that 
aluminium sheet which the a particles of uranium could just 
penetrate. For example,, the table shows that when 
pd =°000949, 1/[="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. 

Radium. 

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: — 

Ie igsh IV. 
, From pad of full 

pa x 10° ft curve C ranae x 10° 

Sy lil ED 1007 AT 
633 "634 a5 437 
949 Se °209 453 

DAsY "430 "270 468 
TOdky Weel [245 468 
1933 Gil "405 ATT 
2613 ria) "528 493 
3289 072 "650 507 

There is here not quite such good concordance between the 
figures shown in the last column as there was in the case of 
uranium. This is not, perhaps, a matter for surprise. As- 
suming that the theory of Part I. of this paper is correct, 
then, if the observed results are to fit the calculated curve 
exactly, the active material under consideration should emit 
only a particles of one range /7.e., of one velocity on leaving 
the parent atom, though not, of course, of one velocity on 
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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 thea particles 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 surtace of the material, 
on account of its flimsy nature, and must have a little air 
space underneath it. Now, 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. JI 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 pd ="000133 gave a 
value for the full range equal to ‘00426, which is much smaller 
than the rest. 

Jt 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. 

Ral. 

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. Tuinfoil 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: — 

lig ar IOb ys Tvs 

pd in Sn i/I From pd of full 
foil x 10° Curve B range x 104 

ATT 518 2A 220 
960 "235 "459 209 

1440 072 "700 206 

Thus the a particles from RaC can just penetrate a sheet of 
tinfoil whose pd = ‘0212. A separate experiment by the 
method employed by Kleeman and myself (“Phil. Mag.,” 
Sept., 1905), showed that this was equivalent to 7°4 cm. of air. 
The actual range 1s 71 (loc. cit.), so that the agreement can 
be considered satisfactory. 

Thorium. 

The material was used in the form of thorium 
oxide, which had been freed as far as possible from 
other radio-active substances by means of the processes 
described by Rutherford and Soddy. The treatment 
employed, which included heating to a bright red heat as the 
final stage, was judged to have been successful for the fol- 
lowing reasons:—In the first place, the recovery of activity 
was not marked by an initial drop, so far as could be ob- 
served ; in the second, the ionisation current rose at a rate 
which showed that it would be halfway to the final value in 
four days, the final value being about four times the initial. 
In the third place, no emanation came off the material when 
first prepared ; even when no draught was employed the read- 
ings did not alter in 15 minutes; and, in the fourth place, 
the observed results fitted closely to the calculated curves, 
showing only a slight variation, as in the case of the radium. 
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The results of one experiment are shown in the following 
table : — 

F. iy, a 11g 

pd of iI From Curve pd of full 
Al. foil x 10° A range x 10° 

244 "813 055 444 
474 670 "108 439 
780 B44 "162 480 

1061 "412 227 468 
1573 ‘271 "328 480 
2073 gt ‘417 499 
2607 "106 B04 aly 

The mean of the figures in the last column is ‘00477. 

In another experiment the thorium was precipitated twice 
at intervals of two days, and then five times at intervals of 
twelve hours. The results were as follows : — 

is Dy. 114 Be IV 

pd of i/T From Curve pd of full 
Al. Foil. x .10° A range x 10° 

534 "655 114 470 
1046 "425 "221 473 
1633 "248 "347 471 
2133 154 "438 486 

In this case the mean of the figures in the last column 1s 
‘00475. As in the case of radium, this result 1s probably a 
little too high, as it is impossible to get rid of all the radio- 
active products of thorium, and all these have ranges higher 
than thorium itself. For Rutherford has shown that the a 
particle of the induced activity of thorium has the same pene- 
trating power as the a particle of the induced activity of 
radium, and some rough experiments which I have made with 
Th.X. go to show that, as in the case of Ra, the second and 
third active products have ranges intermediate between the 
first and fourth. *It may also be calculated from an experi- 
ment of Rutherford’s (“Radio-activity,” 2nd Ed., p. 263), 
that the range of the emanation a particle is about 6 cm.; 
but it is uncertain how much should be allowed for the stop- 
ping power of the mica sheet which he used. 

* Notre.—An experiment by Schmidt (Phys. Zeit. No. 25, p. 897) has 
shown that RaA has two-thirds of the penetrating power of RaC. Hence 
its range must be the longer of the two intermediate ranges, determined 
by Kleeman and myself, viz., 4°83; and the range of the emanation must 
be 4:23. Thus in the radio-active sequence each explosion is more violent 
than the last. 
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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 :— 

Nin, 
mY £2: 

8s 

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

T= 

T NV, R281 

i) Meee 
and therefore 

Ny 1 pee 

WN, [Ris 
Each time that a thorium experiment was completed a compari- 

T 

son was made of the currents 7, and/,. In the first case — 
U 

was found to be ‘234 ; in the second °234. 

2 

ta as may be seen from the results given above can 

2 

be taken as equal to (—) = eG. 
476 

* 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 three fourths of that from Th.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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Sy / 28242 /16 23:2 
Also —=—— — = 

239 4.8 26-9 
S6 J/239 + 8 /16 26 4 

assuming the square root law (Bragg & Kleeman, “ Phil. Mag.,” 
September, 1905) to hold for uranium and thorium. 

Hence, finally, 

bo oD bo 

= "190; 
AV “§ 
woe ae JOR  OLG. x mite 

3 26°2 

This result may be a little toc 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, 7.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 1s not easy to make the 
thin aluminium leaf le 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 2 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-activity,” 1905, p. 189). 
I 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; e.g., 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 by 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 the 
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 by Kleeman and myself (“Phil. Mag.,” Sept., 
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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. 

Nore.—Since the above was written I have received the 
February number of “The Philosophical Magazine,” contain- 
ing an article by Mr. N. F. Campbell on “The Radiation from 
Ordinary Materials.’ In finding the formule 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 [ 
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. 



33 

DESCRIPTIONS OF AUSTRALIAN TINEINA. 

By E. Meyrick, B.A., F.R.S., F.Z.8. 

[Read April 3, 1906.] 

Whilst. preparing my material for the classification of the 
Plutellide, I have had occasion to turn out several dark cor- 
ners of the Jineina, and have investigated 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. 

XYLORYCTIDA. 

CHEREUTA, n.g. 
Head smooth ; tongue developed. Antenne 4{-!, 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 tibiz smooth, with expansible whorls of rough scales at 
origin of spurs. Forewings with lb furcate, 2 from 4, 7 to 
costa or apex, 8 absent, 11 from middle. Huindwings some- 
what over 1, trapezoidal, apex obtuse, termen sinuate, cilia 
-+; 3 and 4 connate, 5 parallel, 6 and 7 connate or stalked, 

8 anastomosing with upper margin of cell towards base. 
Type C. tinthalea. Allied to Catoryctis, from which it 

differs especially by the structure of vein 8 of hindwings. 
The species are relatively smal] dark insects, with a tendency 
to metallic colouring. 

Chereuta tinthalea, 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. Antenne 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 3 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. 

0 
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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. 

Chereuta anthracistis, n. sp. 

Male, 10 mm. Head and thorax dark metallic purplish- 
leaden-grey. Palpi dark bronzy-fuscous, towards base whit- 
ish. Antenne 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. 

Chereuta chalcistis, un. sp. 
Male, female, 13-16 mm. MHead and thorax metallic 

bronzy-grey, side-tufts yellowish. Palpi bronzy-grey, towards 
base whitish. Antenne 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. 

(ECOPHORIDZ. 
T now divide this family into two main groups, viz., (A) 

having antennz of male moderately or strongly ciliated (1 or 
more); and (Bj having antennze of male simple, or at most 
minutely ciliated (not over 4). This second group is that 
which I formerly separated as a distinct family (Depres- 
sariade); 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 Hwpselia and 
Thudaca. The three genera, Hupselia, Thudaca, and Dolero- 
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. Qicophorine. Antenne: of male ciliated (1 or more). 

1. Weophorides. Vein 7 of forewings to costa. 
2. Hulechriades. 3 + apex. 
3. Philobotides. af ‘5 if termen. 

B. Depressariane. Antenne of male simple or minutely 
ciliated (4). | , 

1. Depressariades. Antennze shorter than forewings. 
2. Carcinides. Antenne as long as forewings. 

The following is an ordered list of the Australian genera 
referable to the Depressariane :-— 

1. Depressariades. 
Machetis, Meyr. 
Sphyrelata, Meyr. 
Eupselia, Meyr. 
Kutorna, Meyr. Ceratophysetis, Meyr. 
Heterobathra, Low. Kthmia, Hb. 
Heterochyta, Meyr. 9 

Enchocrates, Meyr. 
Pedois, Turn. 
Doleromima, Meyy. 
Binsitta, Walk. 

Carcinides. 
Acolasta, Mevr. 2. Carcinides 

Leptosaces, Meyr. 
Bida, Walk. 

Pholeutis, Meyr. 
Octasphales, Meyr. 
Peritorneuta, Turn. ATE : 4 

Thudaca, Walk. Scorpiopsis, Turn. 

MacrosaTtura, Meyr. 

Macrobathra hexadyas, n. sp. 

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, ter- 
minal joint dark fuscous, with apex and a subbasal ring white. 
Antenne 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 4 
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. Huindwings 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. Head 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- 
tenne fuscous. Thorax fuscous, irrorated with blackish, api- 
cal half of patagia whitish-ochreous. Abdomen pale greyish- 
ochreous, sprinkled with fuscous. Forewings elongate, nar- 
row, costa 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 blackish 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. epimicta. 

Borkhausenia asparta, vn. sp. 

Male, 11-13 mm. Head, palpi, and thorax white, 
sprinkled with pale fuscous. Antenne white, ringed with 
dark fuscous. Abdomen pale fuscous. 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 4, one beneath 
middle of disc, one towards costa at 5, and one in disc at 2: 
cilia whitish. Hindwings pale grey ; cilia ochreous-whitish. 

Sydney, New South Wales; Albany, West Australia; in 
September and October, two specimens. Alled to B. lagara. 

KuLEcuHRIA, Meyr. 

Hulechria 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. Antenne 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 dash 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 
stigma: 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, lighter 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 siece//a 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. 
Antenne }, 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 tibiz clothed with 
long hairs above. Forewings with 2 from angle, abruptly 
curved, 3 absent, 4 approximated, 7 and 8 stalked, 7 to ter- 
men, 11 from middle. Hindwings ?, ovate-lanceolate, cilia 2 ; 
4 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 antenne. 

Ptochosaris horrenda, n. sp. 

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

Blackheath, New South Wales ; Mount Lofty, South Aus- 
tralia; in October, two specimens. This is a most obscure and 
insignificant-looking insect. 

AfoLocosma, Meyr. 

This genus must certainly be transferred to the Wcopho- 
rid, and will equally certainly be placed amongst the Philo- 
botides, but its exact position in that group is not so obvious. 
On a strict interpretation of structure, it appears to be nearest 
to Orythecta, 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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Holocosma cyclorantha, 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. Antennz 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 fasciz 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 A. zridozona, but the pos- 
terior simple V-shaped fascia of that species is replaced by a 
more complex marking. 

Eupseia, Meyr. 

This genus is distinguished from all others in this group 
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 Wcophoride 
it is exceedingly rare, the single species of Atelosticha being 
the only known example. 

Bupselia leucaspis, n. sp. 

Male, female, 13-16 mm. Head ochreous-yellow, cen- 
trally whitish-tinged. Palpi whitish-yellow, second joint 
slightly sprinkled with fuscous. Antenne 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 2 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 
with whitish and posteriorly with deep purple, separated by 
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 
basal line. 

Quorn, South Australia; York, West Australia; in Octo- 
ber and November; ten specimens. JF. philomorpha, Low., 
must be near this, but I think distinct if the description 1s 
accurate; I have not seen a specimen. 

Hupselia trithrona, u. sp. 

Female, 15 mm. Head pale ochreous- -yellowish. Palpi 
whitish-yellowish, towards base sprinkled with fuscous. An- 
tenne dark fuscous. Thorax dark purplish-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, apex obtuse, ter- 
men nearly straight, rather strongly oblique; dark purple- 
bronzy-fuscous; a broad ochreous-white fascia from dorsum 
about 4, 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, New 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. 

Eupsehia hypsichora, n. sp. 

Male, female, 12-13 mm. Head and antennz dark fus- 
cous. Palpi ochreous-whitish, mixed with blackish-fuscous. 
Thorax dark fuscous, with large ochreous-yellow patches 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, slightly 
purplish-tinged ; a broad ochreous-yellow fascia from middle 
of costa, where it includes a dark fuscous dot, to dorsum, 
where it extends from 4 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, in November; nine specimens, 
flying high around Eucalyptus 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. 

Hupselia carpocapsella, Walk. 

Dr. A. J. Turner has satisfactorily ascertained that bea- 
tella, Walk., is only a synonym of this, the species being vari- 
able. 

Bupsehia holorxantha, Low. 

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

EvtTorna, Meyr. 

Head with appressed scales, sidetufts projecting over fore- 
head ; tongue dove Obed Antenne +, in male serrate, mi- 
nutely ciliated (4-4), basal joint moderately long, without 
pecten. Labial palpi long, curved, ascending, second joint 
thickened with dense appressed scales, sometimes roughly ex- 
panded towards apex above or with spreading apical tuft be- 
neath, terminal joint as iong 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 i elon- 
gate-ovate or broadly-lanceolate, cilia 14-2: 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 T now add ten Australian species : — 

1. Second joint of palpi tufted beneath 2. 
Second joint of palpi not tufted be- 

MOaUN ye pce ee Wage Oa aBs bho kts ieowss 3: 
2. Forewings with median white streak 

continued -tohapem, Wi /5s.. i) see leptographa. 
Forewings with median white streak 

not, passing 2) | qsssraceat ble eda pees intonsa. 
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3. Forewings with one or more oblique 
cu 

BEPME THOM) GCOSUB) wii... ccc eccciesseess 4, 
Forewings without oblique costal 
ici tithald Ci.cs cioiesupianieaeese ie 

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

Palpi with scales of second joint 
NE ee eee spintherias 

5. Oblique costal lines white ............. 6 
Oblique costal lines formed by black 
oS ICO gE G0 pabulicola. 

6. Median white streak continued to 
RE Re, a ee anne ee eurygramma. 

Median white streak not passing 2... tricasis. 
7. Forewings streaked with whitish on 

MENIPPRI A AEM TS Coda cde ee eka oe bance seats diaula. 
Forewings not streaked on veins...... 

8. Terminal joint of palpi with dark 
fuscous submedian band .............. epicnephes. 

Terminal joint of palpi without sub- 
PPeminee DEMME kOe e eS, SE 

9. Terminal joint of palpi nearly as 
AOS RUST 0 pelogenes. 

Terminal joint of palpi little more 
TPA WOE OSCCOUC ©. .6c5. 6. ccc c ces c ss eecaes phaulocosma. 

Hutorna leptographa, un. 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. Antenne grey, suffused with white above. 
Thorax 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 irrorated with fuscous, with a few dark fuscous 
scales ; a white median longitudinal streak from base to apex, 
posteriorly sometimes suffused with whitish-ochreous, edged 
beneath by a blackish streak from near base to and a black 
dot at 4, and above by a blackish streak from 4 to 3; a fine 
white streak, posteriorly blackish-edged, from } of costa to 
median streak at 4, produced along costa towards base, and 
an oblique white anteriorly black-edged streak from 4% 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 
%, 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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Launceston and Campbelltown, Tasmania, in December 
and January ; four specimens. 

Hutorna intonsa, 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. Antenne 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 2, 
edged beneath except at base by a blackish streak, and some- 
times extended but without black edging to discal dot; a slen- 
der white oblique streak, edged above with dark fuscous, from 
4 of costa to upper extremity of a transverse white mark in 
disc at 4, 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 14; 
3 and 4 connate; grey, paler towards base ; cilia pale ochreous- 
grey, above apex with two darker shades. 

Sydney and Bulh, New South Wales; Melbourne, Gis- 
borne, Healesville, and Sale, Victoria; Campbelltown, Tas- 
mania; from August to December, and in March, a common 
species. 

Eutorna tricasis, 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. 
Antenne whitish-ochreous ringed with dark fuscous. Abdo- 
men whitish-ochreous. Forewings elongate, narrow, costa 
moderately arched, apex round-pointed, termen extremely 
obliquely rounded; bright ferruginous-ochreous, sometimes 
tinged with brown towards middle of costa ; costal edge whitish 
towards base; a slender whitish median longitudina) streak 
from base to 2, edged beneath with blackish except towards 
base; a fine whitish oblique streak, edged above with some 
black scales, from 4 of costa to upper of two black whitish- 
circled dots placed transversely in disc at #; a fine oblique 
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whitish anteriorly blackish-edged streak from before # 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. Hindwings under 1, cilia 15; 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. 

Butorna eurygramma, n. sp. 

Male, female, 14-16 mm. MHead 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. Antenne in male grey, in female 
whitish ringed with dark grey. Abdomen whitish-ochreous. 
Forewings elongate, narrow, costa moderately arched, apex 
round-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 4, where it is 
nearly interrupted by a dark fuscous dot from beneath, then 
dilated 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 ‘ncomplete 
line from 3 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 
obsolete towards tornus, between these white round apex. 
Hindwings under 1, cilia 14; 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. 

Eutorna pabulicola, 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. Antennz greyish-ochreous, becoming whitish-ochreous 
towards base. Thorax pale brownish-ochreous. Abdomen 
whitish-ochreous. Forewings elongate, rather narrow, costa 
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moderately arched, apex obtuse, termen 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 4 and before ?, 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 14; 3 and 4 separate; pale grey; cilia 
whitish-ochreous. 

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

Hutorna 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. Antenne 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 2 of disc, in female con- 
tinued along costa to base ; a transverse-oval spot in disc at 2; 
a subtriangular spot on costa before #; 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 
14; 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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Kutorna diaula, n. sp. 

Male, female, 13-14 mm. Head whitish-ochreous, side- 
tufts sometimes brownish. Palpi ochreous-whitish, second 
joint thickened with appressed scales, irrorated with fuscous, 
terminal joint % of second. Antenne 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, plical 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 14; 
3 and 4 connate; grey, becoming paler towards base; cilia 
whitish-grey-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 pabulicola, to which it is very 
similar. 

Butorna phaulocosma, 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 tnan half second, whitish, apex fuscous. Antenne 
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 Wellington, 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. Antenne pale greyish- 
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ochreous, ringed with dark fuscous. Abdomen fuscous, apex 
whitish-ochreous. 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 +; 3 and 4 connate; grey, lighter 
towards base; cilia grey-whitish, with two faint grey shades 
round apex. 

Healesville, Victoria, in November ; three specimens. 

Hutorna epicnephes, n. sp. 

Male, female, 12-15 mm. MHead 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. Antenne 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; War- 
ragul, Victoria; in September and October, three specimens. 
Larva mines a flat blotch in leaves of Pomaderris elliptica, 
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. Antennz 4, in male serrulate, simple, basal joint 
moderate without pecten. Labial palpi moderately long, 
curved, ascending, second joint reaching base of antenna, 
thickened with dense appressed scales, terminal joint less than 
half second, slender, acute. Forewings with 2 from 2, 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 Hupselia, though very dif- 
ferent in appearance, and characterised by the peculiar palpi. 
Mr. Lower has kindly sent me examples of his vphosema and 
bimacula; the following species is nearly related, especially to 
the latter species, but distinct. 

Heterobathra tetracentra, n. sp. 

Male, 18 mm. Head pale fuscous. Palpi dark fuscous, 
white towards base beneath. Antenne 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 2 and 2; a patch beneath middle of disc between these ap- 
pearing pale through 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, 0. g. 
Head with appressed hairs, sidetufts projecting between 

-antenne; tongue developed. Antenne 3}, in male minutely 
ciliated (4), basal joint moderately elongate, without pecten. 
Labial palpi very long, straight, porrected, second joint 
clothed with dense peso projecting hairscales above and be- 
neath, terminal joint +-} of second, moderate, acute or toler- 
ably pointed. See with 2 from #-5, 3 from angle, 7 
and 8 stalked, 7 to apex. Hindwings 1, elongate-ovate, cilia 
4; 3 and 4 connate, 5, 6, 7 parallel. 

Type H. xenomorpha. Nearly allied to the preceding 
genus, but the palpi are peculiar and characteristic, approach- 
ing those of Plewrota. The three species are readily sepa- 
rated by the colour of the stigmata and proportions of the 
palpi : — 

Sie miabaeblaclish, 2.006... 2 saedeetseeenes ss xenomorpha. 
Stigmata pale reddish-ochreous .......... pyrosema. 
eememtaua wite. 22.008 een. asteropa. 

Heterochyta xenomorpha, nu. 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 +, acute. Antenne 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 + ; 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. 

Heterochyta asteropa, n. sp. 

Female, 33 mm. Head, palpi, and thorax fuscous very 
finely irrorated with whitish ; palpi 6, terminal joint 4, loosely 
scaled, tolerably pointed. Antenne 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. 

Heterochyta pyrosema, Low. 

(Pleurota pyrosema, Low, Proc. Linn. Soc. N.S.W., 1899, 109.) 

Female, 31 mm. Very lke asteropa, but palpi much 
shorter (4), second joint relatively much shorter and more 
broadly sc-!_d, term‘nal joint half second, slender, acute ; fore- 
wings with apex more obtuse, termen less oblique, 2 from2, 7 
and 8 longer-stalked, discal stigmata pale reddish-ochreous ; 
hindwings and cilia fuscous. 

One specimen received from Mr. Lower. 

Bipa, Walk. 

Head with appressed scales; tongue developed. Antenne 
?, In male serrulate, minutely ciliated (4), basal joint mode- 
rate, without pecten. Labial palpi extremely long, recurved, 
second joint much exceeding base of antennz, rough-scaled 
beneath, terminal joint as long as second, somewhat thickened 
with scales towards base, acute. Forewings with 2 from +, 7 
and 8 stalked, 7 to apex, 11 from before middle. Hindwings 
1, elongate-ovate, cilia 4; 3 and 4 connate, 5-7 nearly paral- 
lel. 

Allied to Acolasta and Phaeosaces, but differing from 
both in the rough scales of second joint of palpi, which are also 
exceptionally long. 

Bida radiosella, Walk. 

(Psecadia radiosella, Walk., Tin. 539; Bida crambella, ib. 824.) 

Male, female, 23-29 mm. Head white. Palpi white, 
lower half of second and terminal joints fuscous. Antenne 
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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 4 to 3, third less marked, subdorsal, from near base to 
near tornus; indications 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. 

Tuupaca, Walk. 

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

Etumia, Hb. 

This name must be used instead of Psecadia, Hb. The 
Australian species referred to by Dr. Turner and myself as 
hilarella, Walk., is not the true Ailarella, but must be known 
as erhilarella, Durr.; the two species are extremely similar in 
the female sex, but very different in the male; the true hzlar- 
ella 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. Antenne 
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 antennz, terminal joint 
shorter than second, acute. Posterior tibie clothed with long 
hairs. Forewings with 1b furcate, 2 from +, 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 Peritorneuta 
and the group of Pseudodoxia, characteristic of the Indian 
region. 

Pholeutis neolecta, n. sp. 
Male, female, 10-12 mm. MHead and thorax ochreous- 

brown. Palpi whitish-ochreous. Antenne fuscous. Abdo- 
men grey. Legs brownish-ochreous, anterior and middle tibize 
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 discal 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. Hindwings 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 Cerycostola, Meyr.; and 
I believe that swperba, Turn., is a synonym of pyrobola, 
Meyr., the synonymy being as follows: — 

Scorpiopsis pyrobola, Meyr. 

(Gomonota pyrobola, Meyr., Proc. Linn. Soc. N.S. Wales, 
1886, 1041; Scormopsis superba, Turn., Trans. Roy. Soc. S. 
Austr., 1894, 133; Cerycostola pyroboia, Meyr., Trans. Roy. 
Soc. ©. Austr, 1902, 163.) 

STENOMID 4. 

I propose to constitute this:a distinct family. It agrees 
in the main characters with the Xyloryctida, 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 Hypeuryntis also belongs — 
here. The family is very extensively represented in South 
America, which appears to be its home. 

COPROMORPHID A. 

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 Tinewna by the 
possession of a basal pecten of hairs on lower margin of cell in 
hindwings, such as is characteristic also of the Hpiblemida 
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amongst the Jortricina; from the Mpiblemida themselves they 
are easily distinguished by the smooth head and _ falciform 
palpi : — 

Forewings with 7 and 8 stalked ......... Hypertropha. 
i He on separate a a's a Avi 9 Copromorpha. 

HyprrtropHa, 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 tortriciformis, with trans- 
verse rows of raised metallic spots, is nearest in character to 
Copromorpha, and therefore probably earliest. 

Hypertropha zophodesma, n. sp. 

Male, 16 mm. Head and thorax dark fuscous finely 
sprinkled with whitish. Palpi whitish irrorated with dark fus- 
cous. Antenne 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 
suffused blackish-fuscous fascia from 2% 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). 

Hypertropha rhothias, n. sp. 

Female, 16 mm. Head white. Palpi white, second joint 
sprinkled with dark fuscous except towards apex. Antenne 
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 strigule 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 chlenota, though narrower-winged than 
either. 

Hypertropha tortriciformis, Gu. 

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. 

Hypertropha chlenota, Meyr. 

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

Corromorrua, Meyr. 
Antenne 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 antennze and neuration 
is only specific. 

Copromorpha prasinochroa, n. sp. 

Male, 22-24 mm. Head and thorax ochreous-whitish 
mixed with hight 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. Antenne 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 2, 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 1b; a larger similar transverse tuft in disc 
at 4, produced anteriorly into an elongate blackish spot; two 
tufts transversely placed in disc at 2, and two larger tufts be- 
yond these but wider apart; subterminal and preterminal 
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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, Stagmatophora 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. Antenne 
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 3; second from beneath 
base of costa, gradually curved downwards to disc beyond 4, 
third in disc from 4 to 3, 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. 
Hindwings dark grey; cilia grey, becoming ochreous-yellow- 
ish towards tornus. 

Brisbane, Queensland ; one specimen. Probably nearest 
to S. schismatias, but quite distinct. 

Limnecia trissodesma, Meyr., Proc. Linn. Soc. N.S. 
Wales, 1886, 1047, was accidentally omitted from my paper 
on Elachistide. 

Syntomactis, Meyr. 
Syntomactis crebra, 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. Antenne grey, 
zinged 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 fasciz 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. cataspoda, but obviously nar- 
rower-winged, and entirely without any ochreous markings or 
colouring in the forewings. 

HELIODINES, Stt. 

Antenne +, in male thick, simple. Labial palpi rather 
short, slightly curved, porrected or drooping, filiform, point- 
ed. Posterior tibiz smoooth-scaled. Forewings with lb 
simple, 6 and 7 sometimes stalked, 7 to costa, 8 absent. 
Hindwings 4, lanceolate, cilia 3; transverse vein partly ab- 
sent, 4 absent, 6 and 7 approximated. 

Based on one Kuropean 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. Antenne 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 4, small transverse 
costal spots before middle and at 4%, 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 
fuscous. Hindwings dark purplish-fuscous; cilia dark fus- 
eous, on lower half of termen orange. 

Brisbane, Queensland ; one specimen. 
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DICASTERIS, n. g. 

Head smooth ; tongue developed. Antenne 3, basal joint 
moderate, with pecten. Labial palpi moderately long, curv- 
ed, ascending, second joint with appressed scales, rather rough 
beneath, terminal joint shorter than second, acute, Posterior 
tibiz with long hairs above. Forewings with upper fork of 1b 
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 Hoplophanes 
group. 

Dicasteris lewcastra, n. sp. 

Female, 12 mm. Head, palpi, antenne, 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. Huind- 
wings dark fuscous; cilia fuscous. 

Tasmania; one specimen, without further particulars 
(Raynor). 

EUMENODORA, N. g. 

Head smooth, sidetufts spreading behind ; tongue develop- 
ed. Antennz 4, in male simple, basal joint moderate. Labial 
palpi moderate, curved, ascending, with appresed scales, ter- 
minal joint shorter than second, acute. Posterior tibiz cloth- 
ed with long hairs. Forewings with 2-6 parallel, 7 and 8 
stalked, 7 to costa, 11 from beyond middle. Huindwings 4, 
narrow-lanceolate, cilia 2; veins 2-7 parallel. 

This would seem to be an early unspecialized type. 

Humenodora encrypta, n. sp. 

Male, 10 mm. Head, palpi, antenne, and thorax dark 
bronzy-fuscous; second joint of palpi ochreous-whitish at 
apex, and towards base beneath. Forewings lanceolate ; 
bronzy-fuscous irrorated with 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 Tvneide, where it may be provisionally 
placed near Hveroxestis. 

Noropryas, Meyr. 

Notodryas callverga, n. sp. 

Male, 9mm. Head, palpi, and thorax white. Antenne 
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 A. 
Nepricuna, Z. 

Head rough. Tongue rudimentary. Antenne 4-%, in 
male simple, basal joint much enlarged and concave beneath 
to form eyecap. Labial palpi short, filiform, drooping. Maxil- 
lary palpi long, filiform, folded. Posterior tibiz 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 out of 7 or absent, 9 absent. Hindwings 4-3, 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 Zinerde. The present genus contains a number of 
minute species, usually overlooked by collectors ; only from Mr. 
G. Lyell have I received a species. The larve 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 larve of the genus besides those recorded, on Huca- 
lyptus, Banksia, 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 JV. trtyrella 
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 defined pale mark- 
i aie Re peer. be es at eee 2. 

forewings wholly Gark.:.............. (i 
2. Head ochreous, forewings with 

fascia or opposite 2) 00 3. 
ai Head black, forewings with irregu- 

lar markings 4 RE eee 6. 
3. Forewings w ith entire fascia ...... 4, 

Forewings with opposite spots ...... planetis. 
4. Fascia broad on dorsum, narrowed 
RN een caer Sandie elves eae. anazona. 

Meecia oO; uniform width .....:......... 5. 
PECPE GUL WATE oe coe cael sce eaeeans primigena. 

Fascia shining brassy-yellow-whitish  /ewcargyra. 
6. Forewings with dorsal area partly 

PebeeN-OeHTeOUS | ...2.....06.0.. 066.05. gilva. 
Forewings with dorsal area wholly 
faa fico B a\aie's oloi0is 0% Sdeio.0s caenodora. 

MPP GON GAT MISCOUS <. 20)... ceee000Cees aes symmora, 
MUMPEMITCMIPOGUS  -.. 6. . sc... as seeds sseeeeeses 8. 

8. EKyecap in male with large dark 
fuseousy seale-flayp: | i..2)isle.. biases. melanotis. 

Myerap wholly palo. ......5-....0.-d..4 ¢ 
9. Anterior tibiz in the male very 

short, thickened with black scales funeralis. 
Anterior tibiae normal, without 
DLO CCE GC he a HOF 

10. Forewings with ground _ colour 
en (Se ee eee chaleitis. 

Forewings with ground colour not 
LE? Qty iRis leak eae 1 

11. Undersurface of forewings in male 
with dark fuscous scales ............ endocapna. 

Undersurface of forewings without 
SeeetareSCaMN ON 2 ee eel 12. 

12. Hindwings blackish towards base... phyllanthina. 
Hindwings not blackish ............. lg. 

13. Cilia of hindwings mixed with dark 
grey towards base .........-......:.+. libera. 

Ciha of hindwings not mixed with 
REPRE COROIT] TTR Ftc. c. otlad dees cle beweat trepida. 

Nepticula leucargyra, n. sp. 

Female, 3-4 mm. Head ferruginous-ochreous. Antenne 
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 2; 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 (Rutacee) in July and August; cocoon white. 
Similar larve, probably of the same species, were also found 
on Phebalium dentatum, but not reared. 

Nepticula anazona, n. sp. 

Female, 4 mm. Head whitish-ochreous. Antenne 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 2, 
broad on dorsum, and considerably narrowed towards costa: 
cilia light bronzy-fuscous, tips whitish. Hindwings and cilia 
light grey. 

Brisbane, Queensland, in Sepember ; one specimen beaten 
from Tristania conferta (Myrtacee), which is probably the 
food-plant. 

Nepticula primigena, n. sp. 

Female, 4 mm. Head ochreous-yellow. Antenne 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 2: 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 (Proteacee), which is probably 
the food-plant; I have met with Mepticula larve on this 
plant, but failed to rear them. 

Nepticula planetis, n. sp. 

Female, 5 mm. Head ferruginous-ochreous. Antenne 
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 
rey. 

d rat ae New South Wales, in December; one specimen 
taken at light. 

Nepticula cenodora, n. sp. 

Male,6mm. Head black. Antenne 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. 

Nepticula gilva, n. sp. 

Female, 6 mm. Head blackish. Antenne 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 }, 
reaching half across wing, second on tornus, reaching 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. 

Nepticula symmora, un. sp. 

Female, 4-5 mm. Head ochreous-yellow, face dark fus- 
cous. Antenne 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. Huindwings 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 Dodonaa viscosa 
(Sapindacee), which must certainly be the food-plant. 

Nepticula melanotis, n. sp. 
Male, 7 mm. Head ferruginous-ochreous. Antenne 

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 whit- 
ish-grey sprinkled with black: on undersurface 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. 

Nepticula funeralis, n. sp. 

Male, 4 mm. Head yellow-ochreous. Antennz whitish- 
fuscous, eyecap ochreous-whitish. Thorax grey mixed with 
dark fuscous. Abdomen dark grey. Anterior tibie 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 group 
of long black scales, on basal half of dorsum mixed wtih black- 
ish scales at base. 

Sydney, New South Wales, in March; one specimen. 

Nepticula endocapna, n. sp. 

Male, female, 4-5 mm. Head yellow-ochreous or whitish- 
ochreous. Antenne 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: Hucalyptus, which was al- 
most certainly the food-plant. 

Nepticula cnaleitis, n. sp. 

Female, 5 mm. Head ochreous-yellowish. Antennz 
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. 

Nepticula phyllanthina, n. sp. 

Female, 4 mm. Head _ ochreous-yellowish. Antenne 
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. Huind- 
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 
Phyllanthus Ferdinandi (Euphorbiacee); 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 I bred these specimens grew in the 
Botanic Gardens. 
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Nepticula libera, n. sp. 

Male, 4 mm. Head yellow-ochreous. Antenne 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. Hindwings grey; cilia 
grey, mixed with dark grey towards base on both margins 
throughout. 

Sydney, New South Wales; one specimen taken at light 
in March. 

Nepticula tremda, n. sp. 

Male, 4-5 mm. Head ferruginous-ochreous. Antenne 
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 cila light fuscous. 

Gisborne, Victoria, in March; three specimens received 
from Mr. G. Lyell. : 

LEvucoPpTERA, Hb. 

This name supersedes Cemiostoma, Z. I have described 
one species, 1. chalcocycla, and now add two more. 

Leucoptera deltidias, n. sp. 

Female, 8 mm. Head, antenne, 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. 

Leucoptera hemizona, n. sp. 

Female, 6 mm. Head, antenne, 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. Hindwings whitish- 
grey ; cilia white. 

Carnarvon, West Australia, in October ; two specimens. 
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PHYLLOCNISTIS, Z. 

I believe that under the name diaugella I confused two 
species ; I now, therefore, re-describe this species, together with 
six new ones. The following tabulation includes all the eight 
described Australian species : — 

I Hindwanestdark grey 1... 2s atranota. 
Hind wings) whitish® oo.c.2. i202 eee 2 

2. Forewings with dark fuscous costal 
blotch ‘ear base ...00..05 eee iodocella, 

Forewings without such blotch ....... 
3. Forewings with black longitudinal 

apieal’tdashs 64.) octet ae eee acmias. 
Forewings without apical dash ....... 

4. Forewings with post-median fascia 
aneulatved. FAVA... cei ape cee hapalodes. 

Forewings with post-median fascia 
notwaneylated) .456..4-.-s-. Sake eee 5. 

5. Forewings with two strong dark 
fuscous ‘streaks from’ base .3:.5.:-2, atractias. 

Forewings with not more than one 
Streak trom Dases e-5....se. 500 eee 6. 

6. Median costal streak reaching tornus psychina. 
Median costal streak only reaching 

half across: wine) es). eee fe 
7. Forewings with fuscous_ subcostal 

Streak Lrom ase we. e ke.) ee eee diaugella. 
Forewings with yellowish discal 

Streak irom basee ip. kes Le eee triortha. 

Phylloenistis acmias, Nn, sp. 

Female, 5-6 mm. Head, palpi, antenne, thorax, and ab- 
domen shining white. Forewings lanceolate, apex long-cau- 
date; shining brassy-white; an oblique dark fuscous wedge- 
shaped streak from dorsum beyond middle, reaching half 
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 Wales, in February; two speci- 
mens. This is a very distinct species. 

Phyllocnistis psychina, n. sp. 

Female, 5 mm. Head, palpi, antennz, thorax, and abdo- 
men shining white. Forewings lanceolate, apex long-caudate ; 
shining white; a fine pale yellowish streak along submedian 
fold from base to tornus; a slender oblique pale yellowish pos- 
teriorly fuscous-edged streak from middle of costa, and a 



63 

nearly direct one from costa at #, meeting at tornus; two 
similar direct bars between this and apex ; a round black api- 
eal 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. 

Phylloemstis hapalodes, n. sp. 

Female, 6mm. Head, palpi, antenne, thorax, and abdo- 
men shining white. Forewings lanceolate, apex long- caudate ; 
shining snow-white ; an ochreous- yellowish streak from base of 
costa above submedian fola to about middle: a narrow oblique 
light ochreous-yellowish fascia from 2 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. 

Phyllocmstis triortha, n. sp. 

Female, 6-7 mm. Head, palpi, antenne, 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 % 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, antenne, 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 Fuphorbia sparmanni, in February and March. It 
is the smallest species of the genus, and 1s so slender as to be 
very difficult to pin. My original description included also 
the following species, which IT now regard as distiaat. 

Phyllocnistis atractias, 1. sp. 

Male, 5mm. Head, palpi, antennz, thorax, and abdo- 
men shining white. Forewings lanceolate, long-caudate ; shin- 
ing white: two strong dark fuscous longitudinal 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 #4; an ochreous-yellow terminal patch 
towards apex, edged with fuscous and anteriorly by a dark fus- 
cous spot; two converging bars before apex, terminated by 
this patch; a. round black apical dot preceded by a silvery- 
white dot: cilia white with three fuscous costa] bars continu- 
ing costal markings. Hindwings and cilia whitish. 

Sydney, New Sovth Wales, in May; one specimen. 

Phyllocnistis atranota, n. sp. 

Male, 6 mm. Head, palpi, and thorax white. Antennz 
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 grev. 

Sydney, New South Wales, in December; one specimen. 
Separated from all by the dark grey hindwings. 

EPIcnistis, n. 72, 
Head somewhat rough on crown, face smooth; tongue 

short. Antenne 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 tibize thinly 
clothed with bristly hairs. Forewings with 1b simple, 3 ab- 
sent, 4 absent, 6 and 7 stalked, 7 to costa. Hindwings 3, linear- 
lanceolate, cilia 6; 3 absent, 4 absent, 5 and 6 stalked. 

Closely related to Phyllocnistis, 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 Phyllocnistis is extremely slight. The following species is 
very like a Phyllocnistis superficially. 

Bpienistis euryscia, n. sp. 

Female, 8 mm. Head, palpi, antennze, 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 3, narrow dorsally, furcate on costal half ; 
two transverse fascize between this and apex; a black apical 
dot: cilia white, with bronzy basal patches on costal and ter- 
minal marks, edged externally with some dark fuscous points. 
Hindwings whitish ; cilia white. 

Mount Wellington, Tasmania, in December; one speci- 
men. 

EXORECTIS, n. g. 

Head thinly rough-haired, hairs of face loosely appres- 
sed; tongue developed. Antennz 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 tibiz loosely scaled. 
Forewings with 1b 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 Thereutis: the an- 
tenn, which are twice the length of the forewings, exceed any- 
thing outside the Ade/a group. 

Eaorectis autoscia, n. sp. 

Male, 10-12 mm. Head, palpi, antenne, 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 strigule: 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- 
tennz 2 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, 

D 
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slightly projecting beneath at apex, externally with several 
lcng projecting bristles, terminal joint as long as second or 
shorter, rather stout, obtuse or hardly pointed. Maxillary 
palpi absent. Posterior tibiz clothed with long fine hairs. 
Forewings with 1b 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 7unea, though differ- 
ing widely in the nearly smooth head, ascending labial, and ab- 
sence of maxillary palpi. It agrees with 7mea in neuration, 
in the characteristic and peculiar bristles of the labial palpi, 
in 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 larve feed on various dried substances, 
such as tobacco. 

Setomorpha calcularis, n. sp. 

Male, female, 17-27 mm. Head, palpi, and thorax pale 
brownish-ochreous; terminal joint of palpi as long as second. 
Antenne 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, pica obliquely beyond first 
discal; a similar spot on fold at 4, and another towards apex 
of wing: cilia whitish-ochreous, maimed and indistinctly barred 
with fuscous. Hindwings and cilia pale fuscous. 

Sydney, New South Wales; Melbourne, Victoria; Ade- 
laide, South Australia; Geraldton, Perth, and York, West 
Australia; in June and July, and from October to February ; 
ten specimens. This species may be specially recognised by the 
long terminal joint of palpi. 
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MINERALOGICAL NOTES. 

By D. Mawson, B.E., B.Sc. 

[Read May 1, 1906.] 

Fetrip FeELspar (NECRONITE) AND QUARTZ, FROM 
UMBERATANA. 

The material described was discovered by Mr. W. How- 
chin, F.G.S., who, noting its fetid character when crushed, 
perceived it to be of special interest mineralogically. | 

Mr. Howchin describes it as occurring about two miles 
east of Umberatana* on the track to I[llinawortina Station. 
The rocks in the vicinity are probably quite as old as Lower 
Cambrian. In the immediate neighbourhood bold outcrops 
of binary granite are 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 pnorous. 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 which 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 the 
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 hquid 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.Se., 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 muinutest 
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. 

ATACAMITE FROM BIMBOWRIE. 

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- 
le in bunched masses, often 5 centimetres in diameter, form- 
ing magnificent specimens for exhibition purposes. When 
well developed the lamelle measure 3°7 cms. by 2 ems., and 

* Mount Howden is situated on Bimbowrie Run, within sight of the 
Barrier Ranges, and just 30 miles in a direct line north of Olary. 
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only 0°02 cm. thick. As atacamite is brittle, these speci- 
mens are, therefore, very delicate, the least rough handling 

causing them to crumble into fine sand, the arseni/lo of the 
Chilians. 

The lateral development ef the lamellae was expected 
to be in the direction of the 4 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 mm’''', indicating a laminar development parallel to 
the ¢ 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 angie 
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 : — 

Chiorine..... ate v2 ge LG 804 
Copper = fe ct eo OL, 
Insoluble _... By ed .. trace 
Tron eas Me ee brace 
Nickel and Cobalt oe ere | 

Corresponding to the following composition : — 

CuCl, -... ae ak ay ee ules) 
CuO... es Sey ee a? 00 43 
O° (by diff.) ne nae Exe elo t 4 

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 

, are developed parallel to the 0 face, bounded by mm 

{110}, {o10}, {ou}, 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 
beautiful laminated variety first described. Nickel and 
cobalt were found absent in all three, though, on account of 
abundance of their ores in 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. 



DESCRIPTIONS OF AUSTRALIAN CURCULIONIDA, WITH 

NOTES ON PREVIOUSLY DESCRIBED SPECIES. 

By ArtHur M. Lea. 

Para LV. 

[Read August 7, 1906. | 

SUB-FAMILY OTIORHYNCHIDES. 

OTIORHYNCHUS SULCATUS, Fab. 

QO. scaBrosus, Marsh. 
O. CRIBRICOLLIS, Gyll. 

These species all occur as garden pests in Tasmania. 
With the exception of sw/catus they have not previously been 
recorded as Australian. 

SUB-FAMILY CYLINDRORHINIDES. 

OcyYNOMA ANTENNATA, Pasc. 

This species 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. ('ordipennis, Pasc., appears to be 
synonymous. 

PERPERUS MALEVOLENS, 0. sp. 

Black, appendages more or less obscurely diluted with 
red. Densely clothed with scales, varying from dingy-white 
to slaty-brown. With numerous setz, dense, stout, and 
searcely (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 tibiz and muzzle. 

Ilead with a feeble impression between eyes, these 

ovate. Mostrum 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. Antennz 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. Prothoraxz convex, slightly transverse, sides strongly 
rounded, base and apex almost truncate, ocular lobes fairly 
large and distinctly ciliated. Scutel/wm small but distinct. 
Elytra sub-ovate, base feebly incurved to middle, shoulders 
moderately rounded. Legs moderately long; front tibiz with 
small but distinct teeth, the others edentate or almost so. 
Length (rost. inel.), 6-9 mm. 
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Hlab.—Tasmania: Hobart, 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 setw, 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 tibiz 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 (scarcely 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 longer than the basal joint of funicle), curved out- 
wardly, dilated to the middle internally and of a reddish 
colour. 

The female differs from the male in being larger, the 
elytra wider and the basal segment of abdomen convex (in- 
stead of concave) in the middle. In several females before 
me portion of the ovipositor is pr otruding. and to all appear- 
ance is a horny reddish sheath to a penis: the re 

‘ aiane subgranular spaces are not themselves punctate, and 
are much less distinct than the punctures, characters it is as well 
to mention, as there is a common (and apparently undescribed) 
species which clesely resembles this, but differs in the characters 
mentioned. 

+ This is sometimes visible before abrasion. 
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is so striking that it was not till I had dissected such a speci- 
men and found eggs that I was satisfied it really was a 
female. 

I have referred this species to Perperus, although the 
antennz 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 languidus it differs in being 
without an impressed line on the prothorax and the suture 
not carinated posteriorly. 

SUBFAMILY HYLOBIIDES. 

ACLEES POROSUS, Pasce. + 

Although not previously recorded as Australian this spe- 
cles 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 Misophrice is a very interesting one on ac- 
count of its clawless tarsi.t It is practically confined to the 
Casuarime, 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 Casuarine, however, they 
very often swarm, and | 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- 
rine. 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 wherever I have searched for them in Aus- 
tralia and Tasmania they were in HOSES In all the 

* In the majority of instances it ‘is Hukals aii edt to tae 
eribe 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 Leptospermum. 

faagure lann. .Sec.Jxi.,. 1873, p..172. 

{ 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 to 
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 Hrirhinides in Australia 
with clawless tarsi, and differing from J/isophrice practically 
only in the number of joints of the funicle. 

Funicle with five joints ... ...) ./ 1.2 *aoméianthruam 
Funicle with six joints... ... |... «<pesilasopingee 
Funicle with seven joints vin jase eee Gia 

There is a genus of Cryptorhynchides (undescribed at 
present, but abundantly represented in Australia), the 

species of which bear a very strong general resemblance to 
the species of Misophrice, are clawless, and live on various 
species of Casuarina. 

MISOPHRICE SQUAMIVENTRIS, 0. Sp. 

Black, rostrum (base and tip excepted), funicle, club, 
femora, and tibie 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-striez 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. 
Hlytra not much wider than prothorax, widest near base; 
striate-punctate, the punctures in striz rather large but almost 
concealed, interstices with dense concealed punctures. A bdo- 
men gently convex in one sex, slightly flattened in middle in 
the other. Length, 2-3 mm. 

/Tab.—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 silvery-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 Misophrice, although 
equally dense in the following species. 

Apparently nearer to squamosa than any other described 
species, but considerably smaller, rostrum not nearly straight, 
femora as well as tibiz reddish, the funicle different, etc. 

i ad 
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MISOPHRICE GLORIOSA, n. sp. 

Black, parts of antennez 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. 

Rostrum stouter than in the preceding species, but of 
similar shape aud with similar punctures and strie. rothorax 
feebly transverse, sides rather strongly rounded and decidedly 
diminishing in width to apex, base almost truncate ; punctures 
concealed. Alytra slightly wider than prothorax, basal two- 
thirds parallel-sided ; striate-punctate, the punctures in striz 
large and fairly distinct, those of the interstices concealed. 
Abdomen gently convex in one sex, flattened in middle in the 
other. Length, 14-2 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 glittering 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 coppery 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, Nl. 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 than prothorax; basal 
three-fourths with punctate-striae, apical fourth with 
scattered punctures. /Prothorar moderately transverse, apex 
considerably narrower than base; with dense, fairly large, 
and only partially 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 striz small and only slightly con- 
cealed. Abdomen with distinct punctures; the two basal 
segments slightly concave in middle. Length, 13 mm. 
a 01m South Wales: Wollongong, Sydney (A. M. 

Lea). 
The apical half of the antennz is infuscate, and in one 

specimen the sides of the lst 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 A gion. | 

MISOPHRICE INFLATA, N. 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 with pale 
green, subsetose scales, becoming denser rounded and shining 
on flanks of elytra and of sterna; middle of abdomen and of 
sterna glabrous. 

Rostrum rather feebly curved, no longer than prothorax : 
basal half punctate-striate, apical half seriate punctate. 
Prothorax rather strongly transverse, apex not much nar- 
rower than base; with rather coarse only partially concealed 
punctures. Hlytra 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, 
1} mm. 
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Hlab.—New South Wales: Nepean River (A. J. Coates). 
The two beautiful specimens before me are apparently of 

one sex. 
MISOPHRICE NIGRIPES, n. Sp. 

Black ; scape and elytra (sides, suture, and a rather large 
basal space excepted) of a cingy reddish-brown. Rather 
sparsely clothed with whitish or whitish-blue subsetose scales, 
absent along middle of under-surface. 

Rostrum moderately curved, no longer than prothorax ; 
basal two-fifths punctate-striate, elsewhere seriate-punctate. 
Prothorax moderately transverse, apex narrower than base ; 
with large partially concealed punctures.  lytra 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. 7 

Hab.—Tasmania: Hobart, Huon River, Nubeena, 
Latrobe, Swansea (A. M. Lea). 

Close to clathrata, 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. 

Hab.—Tasmania: Hobart. 
A minute black species is suggestive of parallela, but this 

variety is even smaller than that species and is not parallel- 
sided. 

Variety B. Size, 14 mm. 
Hab.—Tasmania: Swansea, 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 nigriventris, but differ in their entirely dark legs 
and antenne. 

MISOPHRICE AMPLICOLLIS, n. 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 denselv clothed with whitish subsetose 

* T have several intermediate forms in colour. 



78 

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 striz 
continuous to apex. /Prothorax large, moderately transverse, 
sides strongly rounded, apex much narrower than base; with 
large partially concealed punctures. Hlytra 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, 24 mm. 

Hab.—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, 2-2} 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, 0. sp. 

Testaceous-brown; head, tip of rostrum, funicle, 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, 14-14 mm. 



79 

Hab.—Tasmania: Hobart, Swansea (A. M. Lea). 

Allied to the preceding species, but the first joint of the 
funicle is considerably stouter, and the abdomen (except at 
sides of base) is glabrous; in amplicol/lis 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 seta, which are much 
longer, sparser, and stouter than in argentata, setilosa, or 
alternata. It was described originally from South Australia, 

but occurs also in New South Wales, Victoria, and Tasmania. 

MISOPHRICE 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. 

Hab.—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. 

Hab.—S. Australia; Tasmania: Hobart, 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 setwlosa, or to an un- 
described species of the colour of setu/osa. Blackburn says, 
“Elytrorum disco . . . testaceis vel 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 sete have been abrad- 
ed. The scales are usually of a beautiful metallic green, 
occasionally with 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 submetallica, and one sex has more 
parallel-sided elytra than the other. 

M. ostonea, Blackb. ; 474.—South Australia; New South 
Wales; etre Techench 

M. virtpisquamMa, Lea; //ab.—Victoria; Tasmania. 

THECHIA PYGM#HA, Pasc. 

There are before me numerous specimens (from New 
South Wales, Victoria, and Tasmania) of a species which 
either belong to 7’. pygme@a or to an undescribed species. 
Had they been from Western Australia, I should have re- 
ferred them to pygme«a without hesitation. The description 
of that species, however, is not very satisfactory ; of its cloth- 
ing Pascoe says, “squamis pallidis griseis vestita”’; and 
again, “Judging from my specimen, it 1s 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 pygmaa he says, “protho- 
race latitudine longitudini aequali. In my specimens the 
prothorax is very distinctly but not strongly transverse. The 
size varies from 14 to 2 mm. 

CYTTALIA APICALIS, Nl. 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 sete, elytra with fine 
sparse pubescence and regular rows of stout yellowish decum- 
bent sete. 

Rostrum the length of prothorax. Scape slightly longer 
than funicle. Hlytra with punctures in strie rather large 
and subapproximate, interstices with sparse punctures. An- 
terior femora feebly dentate. Length,* 24} mm. 

Hab.—New South Wales: Mount Victoria (A. M. Lea). 
In general appearance close to rufipes (from Western 

Australia), but the rostrum decidedly longer, thinner, and 
reddish at its tip, ies club not entirely dark, etc. 

* The lengths given are eeehisive of the rostrum. 
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CYTTALIA LONGIROSTRIS, n. sp. 

Reddish-testaceous; under-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 
sete are paler and more erect. 

Rostrum 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 femora acutely dentate. Length 3-34 mm. 

Hab.—New 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, N. 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 sete. 

Rostrum feebly curved, distinctly longer than prothorax. 
Scape almost as long as funicle and club combined. Hlytra 
with fairly large punctures in striz, interstices almost im- 
punctate. Anterior femora acutely dentate. Length, 3 mm. 

Hab.—Tasmania: Huon River (A. M. Lea). 
The elytral setz are sparser, darker, and much less dis- 

tinct than in any other species known to me. The head and 
prothorax are moderately dark, the dark parts of the elytra 
are nowhere 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. JI have seen but one specimen. 

CYTTALIA OLEARIA, 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 sete, elytra with regu- 
lar rows of semi-decumbent sete. 

Rostrum in one sex the length of prothorax, in the other 
distinctly longer, feebly curved. Scape almost as long as 
funicle and club combined. Hlytra with fairly large but 
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almost concealed punctures in strie. Front femora very 
feebly dentate. Length, 24-3 mm. 

/1ab.—Tasmania: widely distributed and abundant on 
flowers of the native musk (Olearia argophylla). 

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 1s much denser, whilst their 
setz are less distinct and finer than in Lrichson, Sydneyen- 
sis, and tarsalis. 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 ErRtcusont, Pasc. 

In the type, and in the majority of specimens of ee 
common and widely distributed* species, the twa 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. 

Hab.—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. 

* T have specimens from New South Wales, Victoria, Tas- 
mania, and South Australia. 
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Subfamily BARIDLIDES. 

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 prosternum 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-wide in its distribution, Myctides 
occurs in New Guinea and the Malay Archipelago, and Platy- 
pheus,+ so far as is known, only from Queensland. In Mas- 
ters’ Catalogue, Aphela 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 ... .-. Solenobaris. 
Prosternum feebly grooved. 

Pyeidium concealed ... ... ... ... Gymnobaris. 
Peeidumevexposed. 2 ... ‘2: ..0°... Baris. 

Prosternum not grooved. 
Prothorax truncate at the apex{ .... Acythopeus. 
Prothorax not truncate at apex. 
Pygidium covered or nearly so_ ... Ipsichora. 
Pygidium not covered se ees Mayctides: 

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 coxe of 
this genus must appear strangely at variance with the other 
genera of the subfamily. 

~ Pascoe did not refer it to any subfamily at the time he 
described it, but subsequently (T.E.S., Lond., 1870, p. 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 with 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. 

{ Simply quoted from Pascoe. 
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appear emarginated at its apex; and they may he divided 
into the following sections : — 

1. Prosternum from apex halfway or almost halfway to 
cox, 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 scolopacea. 

2. Like Section 1, but with the frontal ridges of the pro- 
sternum continued to between the coxe ; 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 cox, 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 coxe, and bounded by ridges (but which are not cari- 
nated). Tip of abdomen just perceptibly emarginated. The 
pectoral canal is more distinct than in the other sections, 
being much as in the European abrotan, with which, how- 
ever, ¢benina 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 : — 

Elytral interstices with coarse punc- 
tures as RAMEE, SOAR SD ORO San 

Elytral interstices not coarsely punc- 
tate. 

Upper surface with clothing in _ iso- 
lated patches. 

Prothorax and elytra both with 
scales. 

Elytral markings transverse... niveonotata. 
EKlytral markings longitudinal. 

Prothorax with four isolated 
spots ... Lleucospila. 

Peothorax with two stripes ... devia. 

4 “These ridges, however, can deen’ be seen ihe difficulty, 
until the head is removed. 

+ These punctures are to be seen in several other sections, but 
are usually concealed by the clothing. 
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: 

Prothorax without scales. 
Elytra with six spots ... ... ... albopicta. 
Elytra with two spots. 

Spots basal eee co 6!) 4!) Ctenwiestmata, 
Spots subapical ...... ... ... albigutta. 

Upper surface glabrous.* 
Size very minute Moet eas, ... MueCTOsCcOopica. 
Size larger. 

Prothorax with very coarse punc- 
ures at sides... a... «6sublaminata. 

Prothorax with much less coarse 
punctures at sides. 

Prosternum grooved to between 
Peon Cases, | il ce ( «ebenina. 

Prosternal groove much short- 
er and less distinct. 

Scutellar lobe with a few 
scales ere Secict ] sororia. 

Secutellar lobe without scales glabra. 
Upper surface with clothing not con- 

densed into spots only. 
Eyes not very finely faceted .... ... elliptica. 
Eves finely faceted. 

A deep notch between head and 
base Of rostrum .... ... ... basirostris. 

Without such a notch. 
Elytra no wider than prothorax oblonga. 
Elytra wider than prothorax. 

Elytra with isolated scales .... angophore. 
Elytra with scales in linear 

arrangement. 
Less than 13 mm. in length Australie. 

\ subopaca. Nor. 1 i More than 14 mm. in length | vagans. 

BaRIS LEUCOSPILA, Pasc. + 

(? Baris amenula, 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 wnenula, 
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 @menula, calls it ‘“carinato,” 
whilst in the full description he says, ‘linea dorsali longi- 
tudinali subelevata, levi.’ 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, “pocewm, sub- 
nitidum, subtiliter punctulatum.” In the specimens before 

* Microscopica is included here, as its clothing is so sparse 
and indistinct that it might fairly be regarded as glabrous; in 
sororia the only scales are a few on the scutellar lobe. 

+ Ann. Mus. Civ Gen., 1885, p. 291. 

t Cairns, Port Denison, ete. 
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me the basal half of the rostrum is opaque, and with coarse 
punctures, but the apical half is shining and with sparse and 
minute punctures. If the species is amenula, as seems quite 
possible, then /ewcospi/a, as the later name, will have to be 
dropped. The size ranges from 34 to 44 mm. 

Baris AUSTRALIS, Bo. 

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 the preceding species and no other known to me from 
Australia. 

Section 1.7 

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. ostrum 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 shghtly 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 striz with distinct 
punctures towards base, interstices each with a single row of 
somewhat irregular and not clearly defined punctures. 
Femora edentate. Length, 2% mm. 

Hab.—New South Wales: Ash Island (Macleay Mu- 
seum), Narrabeen (W. W. Froggatt), Sydney, National Park 
(AC ME Wea): 

The whole insect is somewhat briefly elliptic in outline; 
the prothorax 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 ruguloso; elytris punctato- 
striatis.”’ 

+ 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 Angophora cords- 
folia, 

BARRIS SORORIA, Nn. sp. 

Black, shining; antennz and tarsi almost 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 antenne, much as in the 
preceding species. 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 strie are larger, 
more numerous, and not confined to the two near the suture, 
and the interstices have larger punctures, many of which are 
distinctly transverse, and extend almost from stria to stria. 
Femora feebly dentate. Length, 3 mm. 

Hab.—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 angophore 
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. /tostrum 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. Antenne as in preceding species. Pro- 
thorax densely and rather coarsely punctate, with traces of a 
feeble median elevation. Hlytra striate, the interstices punc- 
tate. Memora edentate. Length, 2} mm. 

Hab.—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 
ote is scutellum form a very distinct spot, but they are easily 
abraded. 
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owing to their density; the alytral 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 of 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, 0. sp. 

Black, moderately shining. Upper surface clothed with 
very fine scales or sete, forming regular lines on the elytral 
interstices; lower surface and legs with larger (but still 
small) scales. 

Head, rostrum, and antennz as in the preceding species. 
Prothorax with more clearly defined punctures; elytra with 
narrower striz, the interstices each with a single row of small 
but round and clearly defined punctures. /emora edentate. 
Length, 2 mm. 

Hab.—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 
close examination that its slightly speckled appearance is 
seen to be caused by very thin whitish scales or sete, although 
in certain hghts 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 
juniperina. 

BaRIS AUSTRALIA, 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. /tostrum stout, scarcely, if at all, 
longer than prothorax, with distinct punctures on top of the 
apical half and coarse ones elsewhere. Antenne 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. Hlytra elongate-cordate, shoulders dis- 
tinctly wider than prothorax, their outline not almost con- 
tinuous with it; punctures in striz and in interstices more or 
less concealed. Femora edentate. Length, 14 mm. 
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Hab..—New South Wales: Galston, Sydney ; Western Aus- 
tralia; Swan River, Vasse, Bunbury, Donnybrook (A. M. Lea). 

Apparently the most abundant and widely distributed of 
all the Australian Baridudes; although considerably smaller 
than the preceding species, the clothing 1s 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 OBLONGA, 0. sp. 

Black: legs of a dull red, apex of rostrum and antenne 
darker. Densely clothed with whitish scales and forming 
regular lines on the elytra. 

/Tead with indistinct punctures, except between eyes. 
Rostrum 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. /Prothorax parallel-sided 
to near apex, punctures concealed. Elytra  parailei- 

sided, no wider than prothorax; strie distinct but 

punctures concealed. Femora feebly dentate. Length, 1} 
mm. 

/Tat.—Western Australia: Geraldton (A. M. Lea). 
On the lower surface and legs the scales are almost of a 

snowy whiteness, 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 singly, 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, Nn. sp. 

Black, moderately shining. Upper surface almost glab- 
rous, lower sparsely clothed with white scales. 

/lead with distinct punctures between eyes, but feeble 
elsewhere. ostrum 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. Prothoraa with rather large, clearly defined punc- 
tures, except in middle of apex. F/ytra very little wider than 
prothorax, parallel-sided to near apex; with narrow not 
visibly punctured striz, interstices each with a row of minute 
punctures. /'emora edentate. Length, 1 mm. 

/Tab.—Western Australia: Geraldton (A. M. Lea). 
The non-squamose body distinguishes this from the other 

Western Australian species: it is the smallest known Aus- 
tralian species of its subfamily. 
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BaRIS SUBLAMINATA, 0. Sp. 

Black, shining, antennae 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. fostrwm 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. Lrothorax 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 strie with a few rounded basal 
punctures, encroaching on the interstices, the lateral strize 
with distinct but deeply set punctures; interstices each with 
a row of exceedingly minute punctures. Femora feebly den- 
tate. Length, 3? mm. 

Hab.—Queensland: Cairns (Macleay Museum). 
At first sight very suggéstive of Myctides, but the short 

pectoral groove, apart from other characters, prevents it from 
being placed in that genus. In shape it is much lke ango- 
phore 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, Nn. 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. 

/Tead almost impunctuate except between eyes, with 
traces of a feeble median line. Eyes 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. Prothorar with 
fairly large punctures, but which are more or less concealed 
by clothing. Hlytra slightly wider than prothorax, parallel 
sided to near apex; deeply striate, punctures of strie and 
interstices more or less concealed. Femora_ edentate. 
Length, 34 mm. 
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Hab.—North-west Australia: Derby (R. Llelms). 
The outline is almost perfectly elliptic. The eyes are less 

finely faceted than 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, 0. sp. 

Black, shining; basal half of scape of a dull red. 
Glabrous. 

Head with moderately distinct punctures between eyes, 
small and indistinct elsewhere. tostrum 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. /Prothorax with fairly numerous 
and clearly defined but not very large punctures on disc, be- 
coming denser and larger on sides. “/ytra elongate-cordate, 
distinctly wider than prothorax; narrowly striate towards 
base, with punctures in striz, but these distinct and en- 
croaching on interstices only towards the suture; interstices 
with scarcely visible punctures. Femora finely but acutely 
dentate. Length, 24 mm. 

Hab.—Queensland: Cairns (Macleay Museum). 
In general appearance close to sororia (which also occurs 

at Cairns), but the elytral interstices practically impunctuate, 
and the prothoracic punctures 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. fostrwm 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, where 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. Prothorax 
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. 

Hab.—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 antenne with 
large scales, elsewhere almost or quite glabrous. 

BaRIS TENUISTRIATA, 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. 

Head with moderately large but clearly-defined punc- 
tures. Mostrum no longer than prothorax, its junction with 

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. /ytra elongate-cordate, scarcely wider than 
prothorax; very narrowly striate, the four sutural strie at 
base with more or less rounded and distinct punctures, else- 
where and the interstices impunctate. /emora edentate. 
Length, 3 mm. 

Hab. — Queensland: Cape York, 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 4. 

BaRIS ALBIGUTTA, N. sp. 

Black, highly 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. Rostrum 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. Prothorax and elytra as in the preceding 
species, except that the punctures are more distinct, and in 
the elytral striz a few small ones are to be seen towards the 
sides. Femora edentate. Length, 4 mm. 

Hab.—Queensland: Cairns (type in Macleay Museum). 
In general appearance close to the preceding species, but 

the white elytral scales subapical instead of basal. 

Section 8, 

BaRIS NIVEONOTATA, N. Sp. 

Black, highly polished; head, rostrum, legs, and sides 
of elytra more or less obscurely diluted with red, antenne 
(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. 

Head with indistinct punctures, even between eyes. /?os- 
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. Prothorar with strongly rounded sides: dise with 
fairly large and clearly-defined but not dense punctures, but 
becoming dense on sides. lytra elongate-cordate, distinctly 
wider than prothorax; punctate striate, punctures in strie 
deeply set; interstices each with a row of minute punctures. 
Femora edentate. Length, 45 mm. 

1ab.—North-west Australia (Macleay Museum). 
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 fasciz), 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. Prothoras parallel-sided to near 
apex; with dense and fairly large but partially concealed 
punctures. Hlytra elongate-cordate, not much wider than 
prothorax ; deeply striate, punctures in striz and interstices 
more or less concealed. /emora edentate. Length, 34 mm. 

Hab.—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 Acythopeus 
bigeminatus.t 

BaRIS DEVIA, Nn. 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. fostrum 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. Prothoraa with clearly-defined but not very large or 
dense punctures on disc, becoming larger and denser at 
sides. Elytra striate, with fairly distinct punctures in strize 
towards base and sides; interstices each with a single row 

* Leucospila belongs to this section. 

t Journ. Linn. Soc. Zool., xiii., pl. iii., fig. 17. 
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of indistinct but not very minute punctures. /'¢mora eden- 

tate. Length, 3} mm. 
Hiab. Queensland: Cape York, Cairns (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 ¥e 
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. 

BaRIS EBENINA, N. sp. 

Black, shining; scape piceous-red. Glabrous. 
Head with very indistinct punctures.  ostrwm 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. /Prothorar with 
small and rather sparse but clearly-defined punctures. lytra 
cordate, outline continuous with that of prothorax ; striz very 
narrow, but towards base with fairly numerous, round, 
clearly-defined punctures encroaching on the interstices; 
these each with a _ row a almost microscopic punctures. 
Femora edentate. Length, 24 mm. 

Hab.—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. 

BaRIS POROSA, n. sp. 

Black. opaque. Lower surface, legs, and rostrum with 
minute indistinct scales or sete, elsewhere glabrous or almost 
so. 

Head with dense but indistinct punctures. Rostrum 
stout, slightly shorter than prothorax, very coarsely punc- 
tate except for a rather narrow shining line from between 
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antennz to apex. Scape inserted almost in exact middle of 
rostrum. Prothorar with very dense and moderately large 
punctures. L/ytra elongate, cordate, not much wider than 
prothorax, punctate-striate, punctures in strie 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, 35 mm. 

Hab.—Queensland: Cairns (Macleay Museum), Mackay 
(C. French): 

Much more densely punctate than any other species of 
the subfamily known to me. 

GYMNOBARIS, N. g. 

Head small, eyes rather distant. Rostrum rather long 
and thin, moderately curved. Antenne thin, scape inserted 
nearer apex than base of rostrum, first joint of funicle large. 
Prothorax transverse. Hlytra subcordate. Prosternum with 
a wide and feeble groove, bounded on each side by a feeble 
carina to near the coxe, 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 /psichora it is 
distinguished by its slightly grooved prosternum and much 
more widely separated front coxe. 

GYMNOBARIS POLITUS, Nn. Sp. 

Black, highly polished; scape reddish. Glabrous except 
for a few indistinct scales or setz on under surface and legs, 
front tibiae with long cilia at apex in male. 

Head with sparse and minute but fairly distinct punc- 
tures. /tostrum thin, distinetly 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. Prothoravx 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 
striz with a few round punctures towards base; interstices 
each with a row of minute, distant punctures. Femora 
rather feebly dentate. Length, 4 mm. 

Hab.—Queensland: Cairns (Macleay Museum). 

The punctures in the elytral interstices are so minute as 
to be practically invisible. 



97 

[psicHora.* 

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 the eye, front coxe 
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 (mesosternalis, desiderabilis, and Alac- 

leayi) 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 species between two sections, but they are all 
evidently congeneric. 

The Australian species may be tabulated as follows: 
Side pieces of mesosternum peagucelly 

impunctate ... : 2... |) MESOSLETNGLIS, Ni. Sp. 
These parts with lar ve punctures. 
Femora edentate a eee ... desiderabilis, n. sp. 
Femora dentate. 
Memora partly red... ... .... ...~femorata, Pasc. 
Femora entirely dark. 

Prothorax with minute punc- 
tures bh .. Macteayt,.n. sp. 

Prothorax with small but not ; 
minute punctures .... a OREDIICAtG.. Dr. Sp. 

IPpStCHORA FEMORATA, Pasc.+ 

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, antenne almost black. Glab- 
rous except for a few indistinct sete 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. Prothorar with sparse and minute punctures. 
Elytra elongate-cordate, outline almost: continuous with that 

* Pascoe : Tae ghee Soc. ACO), Kil, P.. 58: 

7.0. Dex OO. 
E 
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of prothorax ; rather finely striate, punctures in strie 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. 

Hab.—Queensland: Somerset (C. French), Cairns (Mac- 
leay Museum). 

Of the two specimens before me one has a distinct, whilst 
the other has a shght, purplish 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. 

[PSICHORA DESIDER tABILIS, N. sp. 

Of a brilliant metallic blue; under surface, legs, and ros- 
trum of a more or less metallic green ; antenne almost, black. 
Glabrous. 

Head with small and indistinct punctures. Rostrum (for 
the genus) fairly stout, shehtly 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. Prothorax with minute and rather sparse but 
clearly defined punctures. //ytra elongate-subcordate, out- 
line quite continuous with that of prothorax ; punctures much 
as in preceding species, except that in the three sutural striz 
near the base they are distinctly rounded. Under surface 
with irregularly distributed punctures of variable size, but 
larger on side pieces of mesosternum than elsewhere. Pygidium 
smal] but distinct. Femora edentate. Length, 35-5 mm. 

Hah.—Queensland: Cairns (Macleay Museum and H. 
Hacker). 

The edentate femora and comparatively short rostrum will 
readily distinguish 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; antennz (base of scape reddish) almost black. 
Glabrous, except for some very indistinct setz on legs and sides 
of under surface. 

Head with sparse and minute punctures. Rostrum thin, 
twice the length of prothorax: punctures fairly dense and 
large on sides behind antennz, sparse and small elsewhere. 



99 

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. Prothorax with sparse and minute punc- 
tures, but with larger ones margining the base. //ytra shaped 
as in mesosternalis, but with punctures as in the preceding 
species. (Under surface with small and irregularly distributed 
punctures, becoming larger on mesosternum, and especially 
on its flanks. Pyqidiwm concealed. Femora acutely den- 
tate. Length, 4% mm. . 

Hab.—N.8. Wales: Morpeth (Macleay Museum), Mac- 
leay River (R. Helms). 

Although a beautiful insect, the colour is much_ less 
bright and metallic than in the other species of /psrchora. 
Of the two specimens before me one has a decided purplish gloss 
on both upper and lower surfaces, but in the other this gloss 
is almost absent. 

IPSICHORA DUPLICATA, Nn. Sp. 

Of a briliant metallic purplish-blue; rostrum black, but 
in places glossed with grevn or purple; antenne (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 antennze becoming rather dense and coarse. 
Antenne as in the preceding species. Prothorar and elytra 
of the same shape as in mesosternalis, but prothorax with 
considerably larger and clearly defined (but still small) punc- 
tures, and a distinct row margining the base; elytral striz 
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. 
Under surface with small punctures, but becoming large on 
mesosternum, especially on its flanks. Pygidiwm concealed. 
Femora acutely dentate. Length, 55 mm. 

Hab.—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 Macleay 

Museum, has the under surface quite glabrous, and the pro- 
thoracic punctures somewhat larger. 

MyctTIDEs. 
This genus is widely distributed in the Malay 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 feebly 
E2 
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dentate, prosternum wide, not grooved, front cox distant, 
and the pygidium exposed. According also to Pascoe, “the 
males of all the species have the rostrum Someone straighter, 
with the apical half within closely bearded.” 

Of the species hitherto recorded from Andean barba- 
tus+ seems to be close to imberbis,{ 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 “‘swhtiliter sparse punc- 
tulatis.” All of which are at variance with imberbis, apart 
from its beardless rostrum. There is a bearded male in the 
Macleay Museum from the Endeavour River which may be 
barbatus; it is deep black without metallic gloss, the prothora- 

cic punctures finer than in <imberbis (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 I have seen it. 

MyYcTIDES IMBERBIS, N. Sp. 
Black, shining; with (except on head and rostrum) a 

metallic purplish gloss; antennz 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. 

Head 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- 
tennz, small and sparse elsewhere. Scape inserted in mid- 
dle of rostrum; basal joint of funicle once and one-half the 
length of second. Prothorax with fairly dense and rather 
large clearly-defined punctures, becoming denser and larger 
on sides. Hlytra wide and subcordate, outline almost con- 
tinuous with that of prothorax; with distinct striz, 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 punctures. /emora finely, but 
acutely dentate. Length, 44-55 mm. 

Hab.—Queensland: Cooktown (C. French), Kuranda 
(Hi... H. D.; Griffith). 

* Ann. Mus. Civ. Gen., 1885, p. 293. 

i Described originally as from Batchian. 
~ One of my specimens of this species bears a label, in the 

Rev. “ep. Blackburn’s writing, Myctides barbatus, Pasc. 
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Judging by the antenne both sexes of this species are 
before me, and in neither is the rostrum 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. 

MYCTIDES BALANINIROSTRIS, n. sp. 

Black, highly polished ; scape obscurely diluted with red. 
Clothing as in the preceding species, except that it 1s sparser. 

Head with fairly numerous and small but clearly-de- 
fined punctures. Rostrum 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. /ro- 
thorax less transverse than in the preceding species; with 
comparatively small and rather sparse but sharply-defined 
punctures. Elytra subcordate, closely clasping prothorax, 
deeply striate, the punctures in the striz 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, 34-5 
mm. 

Hab.—Queensland: Endeavour River, Cairns (Macleay 
Museum). 

There are five specimens before me, varying considerably 
in size, but apparently of one sex. 

ACYTHOPEUS ATERRIMUS, Waterh.* 

Baris orchivora, Blackb. 

Described by Waterhouse from Singapore as attacking 
orchids, subsequently described as a Baris by Blackburn, also 
as attacking orchids, and figured in the Agricultural Ga- 
zette of New South Walest+ 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 aterrimus to Mr. Froggatt, who kindly allow- 
ed me to examine it and compare it with a specimen of orch- 
vora, reared by himself from orchids, and there is no ae 

* Ent. Mo. bray VOL xt p. 226. 
T1004 he, 2, in a Plate facing p. 514. 
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about the identity of the same. Waterhouse’s is the earlier 
name. 

Waterhouse referred the species to Baridius, but stated 
that it would probably enter into Pascoe’s genus A cythopeus.* 
It seems to me, however, that the species cannot be referred 
to Acythopeus.t 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 Myctides, only the rostrum is very 
much curved and thickened at the base.” Certainly in aterri- 
mus the outlines are very different from the two figures of the 
rostrum and head as figured for trist7s and bigeminatus.t 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. Mostrum moderately stout, the length of prothorax, 
moderately curved. Antenne stout; scape inserted about 
middle of rostrum, resting in a shallow scrobe, and extending 
back to the eye; basal joint of funicle stout. Prothoraxz 

slightly transverse. Elytra cordate. © Prosternum with a 
moderately wide and deep pectoral canal, sharply limited on 
the sides and terminated behind front coxe. Abdomen 
large, first. segment slightly longer than the two following 
combined. Pygidium rounded and distinct. Legs mode- 
rately long. Femora not very stout, feebly or not at all den- 
tate. 

At first sight apparently belonging to the Cryptorhyn- 
chides, and close to Idotasia of that subfamily, but the side 
pieces of the mesosternum are unusually large and are typi- 
cal of the Baridiudes; the pygidium is also distinct. The 
pectoral canal, however, is quite as in many of the Crypto- 
rhynchides, as is also the intercoxal process of the mesoster- 
num. I think the genus should be referred to the very end 
of the Baridudes. 

SOLENOBARIS DECIPIENS, nN. sp. 

Deep black, shining, antenne almost black. Glabrous. 
Head rather pleteca) and strongly elie es Rostrum 

* At that time (January, 1874) ainpubhiehed 

+ It is certainly not a Baris, however, as the prosternum is 
Ww enous the slightest trace of a ae impression. 

Journ. Linn. Soc. Zool., xii., pl. , figs. Ile ander 

; It really does extend back to the eye, wehougk when set out 
it apparently does not do so. 
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stout, compressed, dilated to apex ; coarsely punctate at sides 
and distinctly but not coarsely elsewhere. Prothorar with 
moderately small and not dense punctures, larger on flanks 
than on disc. V/ytra 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.  Mesosternum with inter- 
coxal process depressed between coxz, raised transverse and 
narrow in front, and its sides angularly produced to front 
cox: side pieces with larger punctures than elsewhere. /v- 
gidium densely and strongly punctate. Femora feebly groov- 
ed and feebly bidentate, the teeth level, subequal in size, and 
marking the termination of the ridges bordering the grooves. 
Length, 2% mm. 

Hab.—Queensland: Endeavour River (Macleay Mv- 
seum). 

Remarkably close in general appearance to Baris ehe- 
nina, 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. 

SOLENOBARIS EDENTATA, 0. 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- 
trum almost parallel-sided, punctate at sides. Prothora« 
longer than in preceding species: moderately strongly punc- 
tate, punctures not much larger on sides than on disc. 
Elytra rather longer than in the preceding species, all the 
striz traceable; punctures much as in the preceding species, 
but larger. Intercoxal process of mesosternum transverse and 
feebly concave. side pieces with larger punctures than else- 
where. Femora very feebly grooved ‘and edentate. Length, 
14 mm. 

Hab.—Queensland: Barron Falls (A. Koebele). 
In many respects different to the preceding species, but 

with the same deep and sharply limited pectoral canal. A 
second specimen differs from the type 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. -Et.. Banu: 

[Read June 5, 1906.] 

Puates I. to IIT. 

The following notes refer to seven species. The first 
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 Hurynome; the other is a species of Stenorhynchus ; 
the third I take to be a strong variety of Paratymolus latipes, 
Haswell, and comes from much shallower water. 

Two allied species belong to genera quite remote from 
the foregoing: Hlamena truncata, Stimpson?, and Hymeno- 
soma rostratum, Haswell, do not seem to have been figured 
heretofore. 

Iitocheira glabra, 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 known 
to me in the Australian fauna. 

The rare genus, 7richia, 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 J 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. 

OXY RENYINC ELA: 

Family Inacutp. 

Sub-family LEPTOPODIINA. 

Genus Stenorhynchus, Lamarck. 

Stenorhynchus ramusculus, n. sp. 

P}. 1., tgs. 4, da. 

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. 



105 

The rostral horns 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 shghtly raised, and bears 

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 gpa 
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 the 
joint is continuous with the epistome. The second pedun- 
cular joint is short, the third long, the flagellum sparingly 
furnished with long sete. 

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, each 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 maxillipeds 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 are 
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 Lispognathus 
thomsoni, 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, 45 mm. 
Length of cheliped, 8 mm. 
Length of second leg, 19 mm. 
Dredged by Dr. Verco, 8.A. coast, 104 fms. 
Type (1). 
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Family PararyMo.ipa. 

Genus Paratymolus, Miers. 

Paratymolus latipes, Haswell ; var. guadridentata; n. var. 
Piciis TG. 2, 

The body and limbs are covered with a short pubescence 
of flattish 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 prominent 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, 8.A. coast. 

Family Matip#. 

Sub-family Maina. 

Genus Hurynome, Leach. 

Eurynome granulosa, n. sp. 
Bi less oooa, 

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, with the regions well defined. The surface 
is mostly covered with large granules, which, however, are 
not crowded, and which 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, well separated, divergent, 

acute, horizontally 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- 
where 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 Paramithrax and other genera. 

The epistome is rather narrow, and a little excavate. 
The external angles of the upper margin of the buccal frame 
sh 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 
spined. 

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 produced, the internal distal angle 
shghtly 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 medianly 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; they 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 by Dr. Verco, 104 fms., S.A. coast. 
Type (1). 

CATAMETOPA. 

Family Ocypopip#. 

Sub-family CarciNoPLacin#. 

Genus Litocheira, Kinahan. 

Litocheira glabra, n. sp. 
Pl. ity .tigs.. Fy lar and Pl anti 

The carapace is broader than long, about as 9 is to 
, 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 depressed more than 
the anterior part of the carapace, without a groove along 
the margin as in 1. Dispinosa, rather less than half the 

width of the carapace, not 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 Baal, 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 margin 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 



112 

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. bispinosa. 
Dredged by Dr. Verco, St. Vincent’s Gulf. 
Type (one female). 

Family PINNoTERID. 

Sub-family HyMENOSOMINE. 

Genus Hlamena, M.-Edw. 

Elamena truncata, Stimpson. 
Plo, figs,’ 2 120, 2b, Zea: 

Trigonoplax truncatus, Stimpson, Proc. Acad. Nat. Sci. 

Philad., 1858, p. 109. 
Elamena truncata, Alcock, Jnl. Asiatic Soc. Bengal, 

ixix., 11s, 9p. s60, 1900. 
EHlamena truncata, A. M.-Edw., Nouv. Archiv. du Mus., 

ix.; 1873, p: 323. 
Hlamena 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 

shghtly 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 antenne 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 Hymenosoma, Leach. 

Hymenosoma rostratum, Haswell, Cat. Aust. Crust. p. 116. 

Pl.nt.,, figs."2a2q, 20: 

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 flat 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 prom1- 
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 antennz 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 prominence 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 Llamena trun- 
cata. 
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Genus T'richia, Nob. de Haan. 

Fauna, Japon. Crust., p. 109. 

Trichia australis, n. sp. 

Pim, tes..l, la, 1d. 

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 the 
granules, but not obscuring them. Two deep, sinuous, long- 
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 furrows 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 basal 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 1s 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 outer 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 Sige 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 externa] 
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 PILATES. 

Prats I, 

Fig. 1. Stenorhynchus ramusculus, nu. sp. Knlarged. 
Fig. la. 5 bs n. sp.—Frontal regions 

enlarged 
Fig. 2. Paratymolus latipes, Haswell. Enlarged. 
Fig. 3. KHurynome granulosa, n. sp.—Enlarged. 
Fig. 3a. 5 si n. sp.—Frontal regions en- 

larged 

Prats IT, 
Fig. 1. Litocheira glabra, sp.—Frontal regions enlarged. 
Rig. a. 3 . sp.—Cheliped enlarged. 
Fig. 2. Elamena truncata, ee tiocontkinlar ped. 
Fig. 2a. aa ~ Frontal regions enlarged. 
Fig. 2b. oe - Pleon enlarged. 
Fig. 2c a sf Leg enlarged. 
Fig. 2d i External maxilliped enlarged. 

Prare EY: 

Fig. 1. Trichia australis, u. sp.—Enlarged. 
Fig. la. . 5 Frontal regions enlarged. 
Fig. lb. i 5 Cheliped enlarged. 
Fig. 2. Hymenosoma rostratum, Haswell._-Enlarged. 
Fig. 2a. ee a External maxilliped en- 

larged 
Fig. 2b. An Pleon enlarged. 
Fig. 3. Litocheira glabra, n. sp.—Enlarged. 
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NEW AUSTRALIAN LEPIDOPTERA, WITH SYNONYMIC 

AND OTHER NOTES. 

By A. Jerrerts Turner, M.D., F.E.S. 

[Read July 10, 1906.] 

Family ARCTIADA# 

Genus MAENAS. 

Maenas, Hb., Verz. p. 167, Hmps., Cat. Lep. Phal. iii., 
p- 247. 

This small genus only differs from Diacrisia, Hb. (Spilo- 
soma, Steph.), in the posterior tibiz having one pair of spurs. 
It has not been previously recorded from Australia, but allied 
species occur in the Malay Archipelago. 

MAENAS ARESCOPA, N. sp. 

(Arescopos, of pleasing appearance.) 

Male, 33 mm. Female, 47 mm. Head whitish. Palpi 
fuscous. Antenne fuscous; pectinations unequal, in male 
outer row 8 inner 5, in female outer 14 inner 1; each pectina- 
tion with a terminal bristle. Thorax whitish; tegule 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 posterior segments ; beneath whitish ; a row of 
lateral fuscous dots. Legs fuscous; anterior coxa 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 fascie from 
costa near base; a fascia from costa before middle to mid-dor- 
sum, broad on costa, sometimes interrupted ; two oblique post- 

2 median fasciz from costa at 4 and near apex to dorsum, more 
or less interrupted 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 At. 

CANTHYLIDIA MELIBAPHES. 

Melicleptria melibaphes, Amps., Cat. Lep. Phal. iv., p. 
Soba, pl. 76, 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 2. 

The following locality notes are supplementary to Sir 
Geo. Hampson’s Cat. Lep. Phal., vol. v. 

BRITHYS CRINI. 

N.Q., Thursday Island, Kuranda. Q., Duaringa, 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 eboriosa, 
Gn., and I am strengthened in this opinion by the fact that 
Mr. Lower affixed the name Jewcosta to an example of eborinsu 
in the Queensland Museum. 

CIRPHIS SUBSIGNATA. 
N.Q., Cairns. 

CIRPHIS YU. 

N.Q., Cairns,-Kuranda. 

DASYGASTER EUGRAPHA. 

Dasygaster eugrapha, Hmps., Cat. Lep. Phal. v., p. 473. 

(EHugraphos, well-marked.) 

Male, 40mm. Head and palpi fuscous-brown mixed with 
brown-whitish ; lower half of face brown-whitish. Antenne 
fuscous ; in male shortly pectinate (1), with a short terminal 
bristle on each pectination, apical 4 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, termen 

_ 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 4 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, elon- 
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 3 costa to 2 
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 AS (CaRrapRININe). 

KUPLEXIA ADAMANTINA, 0. Sp. 

(Adamantinos, firm, unyielding.) 

Female, 37 mm. Head and palpi fuscous-brown. An- 
tenne fuscous. Thorax reddish-brown. Abdomen fuscous. 
Legs fuscous ; tarsi annulated with whitish. Forewings elon- 
gate-triangular, costa gently arched, apex round-pointed, ter- 
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 
+ costa to 4 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 2; cilia brown mixed 
with fuscous. Hindwings with termen rounded, shghtly wavy ; 
dark fuscous; cilia fuscous, apices whitish. 

Type in National Museum, Melbourne. 

V., Melbourne; one specimen. 

KccuLeta. 

Eecleta, Turn., P.L/S.N.S.W, 1902, \p. 6. Ther@enan 
tion should be amended as follows:—Face with a short 
median acute projection concealed by scales. 
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Section SARROTHRIPIN @. 

SARROTHRIPA BAEOPIS, n. sp. 

(Baroms, of insignificant appearance.) 

Male, 13 mm. Head, palpi, and thorax grey. [Antenne 
broken.| Abdomen pale ochreous, 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 + dorsum, obsolete towards costa ; second from 
& costa, describing a strong sigmoid curve and ending on mid- 
dorsum ; third from { 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 mm Coll., Turner. 
N.Q., Thursday Island ; one specimen. 

Section NOCTUIN At. 

CRIOA LOPHOSOMA, Nn. sp. 

(Lophosomos, with crested body.) 

Male, 24 mm. Head, thorax, and palpi grey-whitish, 
irrorated with dark fuscous. Antennz ochreous-fuscous: in 
male with rather long pectinations (24), 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-tibiz 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 } costa to 4 dorsum; a line from beneath + 
costa towards tornus, forming a large loop extending 2 across 
disc and ending beneath + costa; from anterior aspect of loop 
is a line to 2 dorsum; a small sub-apical fuscous shade; a ter- 
minal fuscous line; cilia pale fuscous. Hindwings with ter- 
men rounded, slightly crenulate ; whitish ; terminal third suf- 
fused with fuscous; cilia whitish, obscurely interrupted with 
fuscous. | 

Type in Coll.. Turner. 
Q.. Brisbane, in September ; one specimen. 

ACANTHOLIPES CONIOCHROA, Nn. Sp. 

(Coniochroos, dust-coloured.) 

Female, 26-30 mm. Head, brown-whitish: face and palpi 
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dark-fuscous. Antenne brown-whitish, apical half dark-fus- 
cous. Thorax and abdomen brown-whitish. Legs dark-fus- 
cous: middle femora, posterior femora, and tibiz brown-whit- 
ish irrorated with fuscous. Forewings triangular, costa 
straight, somewhat arched towards base and apex, apex 
rounded, termen rounded, slightly oblique; brown-whitish 
with some fuscous irroration towards termen; markings dark- 
fuscous; an incomplete transverse line near base; a partly 
dentate line from § costa to + dorsum, with an outward pro- 
jection below middle: a fuscous dot with whitish centre in 
disc at +, and a similar rather larger dot before middle; a 
finely dentate slender line from 2 costa to #2 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.,. Sandgate, near 
Brisbane. Two specimens. 

Section ERASTRIAN A. 

RAaPARNA TRIGRAMMA, DN. Sp. 

(Trigrammos, thrice marked.) 

Male, 24 mm. Head, white; face and palpi grey-whitish. 
Antennz fuscous, towards base whitish. Thorax, grey- 
whitish. Abdomen, grey; terminal segments clothed beneath 
with dense fuscous hairs, which form lateral tufts. Legs 
whitish-grey ; posterior pair whitish. Forewings triangular, 
costa near ly straight, apex tolerably pointed, termen slightly 
bowed, slightly oblique; grey-whitish, with three whitish 
lines edged anteriorly with grey; first, from 4 costa to 

mid-dorsum, nearly straight ; second, from before mid-costa 

to beyond mid-dorsum, slightly outwardly curved ; third, from 

% costa to + dorsum, rather more curved; a faint dentate 

sub-terminal line from 3 costa, otherwise resembling pre- 

ceding, but much fainter, and becoming obsolete towards 

tornus; a faint grey terminal line, cilia grey. Hindwings 

with termen rounded ; orey towards base, and dorsum whit- 

ish ; cilia grey, towards tornus whitish. 

Type in Coll., Lyell. 
N.S.W., Sydney, in March; one specimen. 
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LIODES NEUROGRAMMA, N. sp. 

(Neurogrammos, with well-marked nerves.) 

Male, 32-33 mm. Head brown, mixed with whitish. 
Palpi porrect, rather long (1%), second joint with loose spread- 
ing hairs above and beneath; fuscous, upper edge whitish. 
Antenne grey; in male with a double 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 }; 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-whitish ; ter- 
men suffused with fuscous at apex; cilia whitish. 

Type in Coll., Lyell. 
V., Geelong, in November; one specimen. T., George- 

town; one specimen. 

Section HYPENIN 2. 

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 dark- 
fuscous externally. Antenne 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 strigule 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 2, a fine fuscous terminal 
line; cilia brown, on dentations fuscous. 

Type in Coll., Turner. 
N.Q., Geraldton, in May; one specimen. 
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BRACHARTHRON MELANOSTROTUM, 0. sp. 

(Melanostrotos, overlaid with blackish.) 

Male, 30 mm. Head and thorax ochreous-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 ochreous-whitish hairs 
on inner side towards apex. Antenne fuscous; in male 
shortly pectinate (1), nearly to apex, each pectination bear- 
ing a longer (14) terminal bristle. Abdomen pale fuscous, 
apices of segments and tuft whitish. Legs fuscous; apices 
of tibie 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 A. 
NYCTEMERA CRESCENS. 

I do not think Deilemera dinawa, 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 A. 

PORTHESIA ACATHARTA, N. Sp. 

( Acathartos, impure.) 

Male, 25 mm. Female, 35 mm. Head pale ochreous; 
in female ochreous-whitish. Palpi ochreous-whitish. Anten- 
ne 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 # costa to # dorsum, better seen in female; cilia 
whitish. Hindwings with termen strongly rounded; whitish ; 
cilia whitish. . 
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Type in Coll., Turner. 
N.Q., Kuranda, in August; two specimens received from 

Mene.-. Dodd. 

KUPROCTIS EPIDELA, 0. sp. 

(Hynidelos, conspicuous.) 

Male, 25 mm. Female, 35-45 mm. Head, palpi, thorax, 
and abdomen ochreous. Antennz 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 base; 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 Luproctis 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 male), received from Mr. F. 
P. Dodd. 

EUPROCTIS EPAXIA, N. sp. 

(Epaxios, of worth.) 

Male, 18 mm. Head, palpi, and thorax echreous. An- 
tennz ochreous-whitish. Abdomen whitish-ochreous. Legs 
whitish; anterior tibiz and tarsi densely fringed with long 
ochreous hairs. Forewings 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 4, 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. 

Lymantria novaguineensis, Bak., Nov. Zool., 1904., p. 

iar tL. 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. 

Dasychiroides, Bak., Nov. Zool., 1904, pv. 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 tibiz 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 Hwproctis by the anastomosis of 11 
and 12 of forewings; from A ziologa, Turn., by the absence 

of the areole. 
DASYCHIROIDES PRATTI. 

Dasychiroides pratti, Bak., Nov. Zool., 1904, p. 406, 
1 iN a bptch nal 

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. 

Imaus, Moore, Lep. Atk., p. 54 (1879), Hmps., Moths 
tind 0p.) 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 Huproctis 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, 0. Sp. 

(Ochrias, pale.) 

Male, 32 mm. Head and thorax ochreous-grey-whitish. 
Palpi ochreous-whitish, with some dark-fuscous scales on ex- 
ternal surface. Antennz 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 +; and a second from costa before middle to dorsum 
beyond middle, joined in disc by a dentate line from 2 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. Bethune-PBaker does not state whether they have one or two 
pairs of spurs. 

Fe - 
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a rounded projection with its apex on vein 3; white; cilia 
white. 

Though I cannot identify this with any of Mr. Baker’s 
descriptions, it appears to come near /maus pratti, 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, ANTHELIN. 

ANTHELA UNIFORMIS. 

Darala unformis, Swin., Cat. Oxf. Mus., i., p. 210. 
Anthela niphomacula, Low., Tr.R.S.8.A., 1905, p. 175. 
N.Q.. Cooktown. Q., Rockhampton, Duaringa. 

Family, GEOMETRID “4s. 

Sub-family, GEOMETRIN &. 

EUCHLORIS CITROLIMBARIA. 

Chlorockroma citrolimbaria, Gn., Lep. ix., p. 366, nee 
Wik., Brit. Mus. Cat. xxi, p. 562. 

Chlorochroma imchoata, Wik., Brit. Mus. Cat. xxu., p. 
563, Meyr., P.L.S.N.S.W., 1887, p. 881. 

Wears aiiages, 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, Mount Tambourine. The larva 

is attached to Duboisia. 

EUCHLORIS XUTHOCRANIA, nom. nov. 

(Xuthocrantos, tawny-headed.) 

Todis submissaria, Meyr., P.L.S.N.S.W., 1887, p. 882, 
feo wie, Brit. Mus. Cat. xxii., p. 529. 

This species is sufficiently described by Mr. Meyrick (/oc. 
cit.). Walker’s type, which I have examined, is an example 
of dichloraria, Gn. 

Q., Stanthorpe. V., Melbourne. T., Deloraine, Strahan. 
S.A., Mount Lofty. 

EUCHLORIS MEGALOPTERA. 

Buchloris megaloptera, Low., Tr.R.S8.8.A., 1894, p. 87. 
Chrysochloroma subalbida, Warr., Nov. Zool., 1896, p. 

364. 
Euchloris hypoleucus, Low., P.U.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 own 
species and described it again. Warren’s type J 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 larve from 
the nests of the green ant, formed by spinning together the 
leaves of shrubs. 

EUCHLORIS RHODOCROSSA, Ni. sp. 

( Rkhodocrossos, rosy fringed.) 

Male, 21 mm. [ead, face, and palpi crimson; fillet snow- 

white. Antenne 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 PISOCHROA, N. sp. 

(Pisochroos, pea-green.) 

Female, 30 mm. Head and fillet green ; face pale brown- 
ish, tinged with green. Palpi brownish. Antenne 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. 

(Amphibolos, enveloped.) 

Female, 37 mm. Head green; face, fillet, and palpi 
brown. Antenne pale ochreous. Thorax with a small posterior 
crest ; pale brown irrorated with darker brown; tegule 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, apex rounded, termen_ strongly bowed, 

strongly oblique, slightly wavy; green, with some 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 iosoma, 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, Ni. Sp. 

(Pellucidulus, somewhat transparent.) 

Male, female, 24 mm. . Head and face dull greenish ; 
fillet narrowly white. Palpi ochreous-brown, anteriorly whit- 
ish. Antenne ochreous-brown; ciliations in male 13. Thorax 
dull greenish. Abdomen dull greenish ; third and foyrth 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 4 costa to 2 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 which it agrees structur- 
ally. It may be distinguished by the dull colouring, more 

F 
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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. 

(Paroptilos, brown-winged.) 

Male, 46 mm. Head, palpi, thorax, and abdomen pale 
brownish. [Antenne 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 strigule on costa and 
veins; lines reddish-brown; first from + costa to 4 dorsum, 
nearly straight; second from # costa, straight to mid-disc, 
thence inwardly curved, and dentate on veins, to 4 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., Lyell. 
N.Q., Atherton, in June; one specimen. 

Sub-family MONOCTENIAN 4. 

ADEIXIS. 

Ades, Warr., Nov. Zool., 1897, p. 27. 
Paragyrtis, Meyr., Tr.E.8., 1905, p. 222. 
Mr. Warren’s name must be adopted for this genus. His 

type, A. /nsignata, is identical with imostentata, Wlk. 

DICERATUCHA. 

Diceratucha, Swin., A.M.N.H., 1904, p. 133. 
Type, Oenone xenopis, Low., Tr.R.8.8.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, 70v. 

(Acibdelos, pure.) ) 

Tongue present. Palpi very small, slender, somewhat as- 
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cending. Antenne 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 with 12 and then 
with 10; 10 anastomosing with 9.  Hindwings with 3 and 4 
separate ; 5 from well above middle of cell; 6 and 7 stalked. 

Type Vearcha alba, 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 

DICHROMODES TRYCHNOPTILA, ll. Sp. 

(Trychnoptilos, rough-winged.) 

Male, 31 mm. Head whitish. Palpi moderate (2): whit- 
ish-grey. Antennz pale-ochreous; in male unipectinate, the 
pectinations short (1) and very stout, being as broad as long. 
Thorax and abdomen whitish, witha few pale grey scales. Legs 
ochreous-whitish ; anterior femora fuscous ; anterior and middle 
tibiz 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 ernest of fuscous 
scales on costa near base; another on costa at }, giving rise to 
a fuscous line strongly curved outwards in disc, ending in + 
dorsum ; a third on costa at 2, giving rise to a similar but in- 
dented line to dorsum at #; beyond this is a largish fuscous 
discal spot touching line at lower extremity; 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 
by the crested wings and peculiar male antenne. 

Type in Coll., Lyell. 
T., Zeehan, in February : one specimen. 

DICHROMODES HAEMATOPA, N.. Sp. 

(Hlaematopos, blood-stained.) 

Male, female, 24-26 mm. Head and face white. prorated 
with fuscous and tinged with reddish on crown. Palpi 24; 
dark-fuscous ; base sharply white ; upper surface irrorated with 
white. Antenne 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 
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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 cons lines slen- 
der, wavy, dark- fuscous : first from 4 costa to 4 dorsum, edged 
anteriorly with white ; second from % costa to 3 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. 

(Amphiklastos, broken all round.) 

Face with dense protuberant scales. Tongue developed. 
Antenne 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 with 6 and 7 separate, 8 
closely approximated to cell to beyond middle. Both wings 
with hindmargins deeply and irregularly dentate. 

AMPHICLASTA LYGAEA, N. Sp. 

(Lugaios, dark, gloomy.) 

Female, 50 mm. Head, thorax, and abdomen grey; the 
latter dark-fuscous beneath. Face dark-fuscous. Palpi brown. 
Antenne grey. Legs fuscous; tarsi annulated with ochreous- 
whitish. Forewings triangular, costa straight, except near 
base and apex, apex acute, somewhat produced, termen 
oblique, dentate, with more prominent teeth on veins 3 and 6; 
erey, 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- 
termina] line from dorsum near tornus, edged posteriorly with 
obscure whitish ; cilia brownish. 

Type in Coll., Turner. 
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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HoMOSPORA RHODOSCOPA. 

Onychodes (?) rhodoscopa, Low., Tr.R.8.8.A., 1902, p. 
228. 

Homospora procrita, Turn., Tr.R.8.S.A., 1904, p. 230. 
Homospora rhodoscopa, Low., Tr.R.8.8.A., 1905, p. 178. 

While admitting the correctness of this identification, I 
think that in default of any description of structural generic 
characters I could hardly have been expected 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 4. 

SELIDOSEMA VIRIDIS, n. sp. 

(Viridis, green.) 

Female, 34 mm. Head and face bright green. Palpi 
green, inner aspect and terminal joint whitish-ochreous. An- 
tenne 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 strigule of bright green more or less con- 
fluent ; posterior ;} of costal edge narrowly whitish, strigulated 
with fuscous and green; a blackish dot near mid-base; ano- 
ther on costa at 1, 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 
2 costa to = 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, when in Bris- 
bane, that he had given it a MS. name, is purely imaginary. 
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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. 

( Odontocrossos, with toothed margins.) 

Male, 28 mm. Head, palpi, thorax, and abdomen grey. 
Antenne 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, shghtly 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 4 costa to 4 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 costa 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., Lyell. 
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, Na. Sp. 

(Glaucochroos, grey-coloured.) 

Male, 27 mm. Head and palpi deep ochreous. Antenne 
[broken near base] with long pectinations in male. Thorax 
pale grey; collar deep ochreous. Abdomen pale grey. Legs 
grey-whitish. Forewings triangular, costa straight to near 
apex, apex round-pointed, termen bowed, oblique; pale 
grey; with a few fine darker transverse strigule; costal edge 
ochreous to near apex ; fine obscure darker lines at 4, $, and 3; 
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, but 
strigule better marked and basal line obsolete. Underside as 
upper, but lines obsolete, and strigule nearly so; a fuscous dot 
at end of cell in each wing. 

Type in Coll., Lyell. } 
N.Q., Townsville, in March; one specimen received from 

Mr. i. 2. Dodd: 
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LDIODES HOMOPHAEA, Nn. sp. 

(Homophaios, uniformly dusky.) 

Male, 32mm. Head, palpi, thorax, and abdomen fuscous. 
Antenne fuscous ; ciliations in male extremely short (4). Legs 
fuscous; posterior tibie of male dilated, with a long tuft of 
hairs on inner aspect. Forewings triangular, costa nearly 
straight, apex 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. 

Abundantly distinct from any of the varieties of 7. apicata, 
Gn. 

Type in Coll., Turner. 
Q., Nambour ; one specimen. 

IDIODES LOXOSTICHA, 0. Sp. 

(“Loxostichos, with oblique line.) 

Female, 42 mm. Head fuscous, with purplish reflections ; 
face and palpi dark-fuscous. Antennz 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 4% 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. 

Poe. Dedd. 
NYCTEREPHES, nov. 

(Nycterephes, dark, gloomy.) 

Face rounded, strongly prominent. Tongue well-develop- 
‘ed. Palpi rather short, sub-ascending, shortly rough-scaled ; 
terminal joint very short, obtuse. Antennz in male bipecti- 
nated almost to apex. Thorax with a strong posterior crest ; 



136 

hairy beneath. Abdomen smooth. Femora not hairy. An- 
terior tibiz with a posterior tuft of hairs from base. Posterior 
tibie with two pairs of spurs. Forewings in male without 
fovea; vein 2 from #, 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. 

(Coracopos, raven-black.) 

Male, 35 mm. Head, palpi, and thorax black. Antenne 
pale-fuscous, towards base black ; pectinations in male 6. Ab- 
domen grey-whitish. Legs dark-fuscous; tarsi with whitish 
annulations; femora and posterior tibie 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 4; 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 4s. 

SYNEMON PHAEOPTILA, N. Sp. 

(Phaioptilos, dusky-winged.) 

Male, 32-36 mm. Head, thorax, and abdomen fuscous. 
Palpi whitish, apices ochreous. Antenne 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 paler 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 ZYGAENID. 

ONCEROPYGA, 7O0v. 

(Onceropugos, with swollen rump.) 

Face forming a smooth rounded projection. Palpi slen- 
der, minute, porrect. Antennz in both sexes thickened and 
moderately pectinated to apex. Posterior tibize without middle 
spurs. 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 Procris group. It agrees with Homophylotis, 
Turn., in neuration, but differs from it in the short palpi and 
antennz pectinated to apex. 

ONCEROPYGA ANELIA, N. sp. 

(Anelios, sombre.) 

Female, 15-16 mm. Head, antennz, 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. Hindwines 
with termen rounded ; blackish, thinly scaled ; cilia blackish. 

Type in Coll., Turner. 
Q., Toowoomba, in April; two specimens. 

POLLANISUS. 

Pollanisus, W\ik., Brit. Mus. Cat. 1., p. 114. 

Mr. Meyrick (P.L.S.N.S.W., 1886, p. 790) divides the 
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genus Procris into two sections. These 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 antennze with apical 2 

simple, female antenne 
simple Homophylotis. 

CC. Antenne of both sexes ecti- 
nated to apex Onceropyga. 

BB. Forewings with all veins ‘sepa- 
rate. 

C. Hindwings with vein 6 absent .... Hestiochora. 
CC. Hindwings with vein 6 present. 

D. Hindwings with vein 4 ab- 
sont. ae DELO EL) SP one, GMO Ree 

DD. Hindwings with all veins 
present eal, Mee ase) DETOGTIS: 

Family LIMACODIDA. 

NERVICOMPRESSA. 

Nervicompressa, 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 dubia, Baker, Nov. Zool., 1904, p. 391, 
Dl aVe yet. ho, 

N.Q., Kuranda, in May; one bred male, in perfect con- 
dition, received from Mr. F. P. Dodd. 

MomopPo.ta. 

Momopola, Meyr., Tr.R.8.S.A., 1891, p. 190. 
Tetraphleps, Hmps., Moths Ind. 1, p. 388. 
In my tabulation (Tr. lemons 1904, p. 240) these names 

were intended to be bracketed opposite the initial “D.” 

MomoPoLa LOXOGRAMMA. 

Parasa loxogramma, Turn., Tr.R.S8.8.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 antenne are pectinated to apices, though the 
pectinations are very short in the terminal half. 

BIRTHAMA HAPLOPIS, n. sp. 

(/laplopis, of simple appearance.) 

Male, 16-19 mm. Female, 26 mm. Head, palpi, anten- 
nx, thorax, abdomen, and legs pale ochreous-brown. Fore- 
wings shortly triangular, costa rather strongly arched, apex 
rounded, termen obliquely rounded; pale ochreous-brown ; 
a darker brown line from mid-costa, bent inwards beneath 
cell, to 2 dorsum; obsolete in female; a second finer line 
from % 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., Kuranda, in October; five specimens: 4 male, 1 
female, received from Mr. F. P. Dodd. 

BiRTHAMA DELOCROSSA, D. sp. 

(Delocrossos, plainly edged.) 

Male, 20 mm. Head, palpi, thorax, and _ abdo- 
men fuscous; antenne  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-brown ; 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, with faint basal median and 
apical whitish lines. Hindwings with termen rounded; dark- 
grey ; cilia as forewings. 

Type in Coll., Zurner. 
N.Q., Kuranda, in March; one specimen received from 

hr. PP. Dodd. 
Family, ZEUZERID i. 

XYLEUTIS EREMONOMA, N. Sp. 

(Eremonomos, dwelling in the desert.) 

Male, 34-44 mm. Head and palpi brownish-ochreous. 
Antenne 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 
strigule; costa with numerous spots from base to apex; 
nearly 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 strigule, 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 strigule; cilia white 
barred with fuscous. 

Type in Coll., Turner. 
Q., Cunnamulla (300 miles from coast); five specimens. 

Family, TINEID. 

Sub-family, XYLORYCTIN&. 

CRYPTOPHASA XYLOMIMA, 0. 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. Antenne pale-ochreous; pectina- 
tions in male 2. Thorax whitish, with a few dark-fuscous 
scales; tegule anteriorly pale-ochreous, posteriorly 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 2; 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, Nn. Sp. 

(Porphyrites, purple.) 

Male, 46 mm. Head and palpi white. Antenne fus- 
cous; pectinations in male rather short (14). 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-brown, whitish, and a few 
blackish scales; costa from base to middle fuscous; base 
from beneath costa and along dorsum to % broadly white; 
a blackish discal dot beyond middle; a triangular white spot 
on costa at 3, succeeded by two minute white dots before 

a, el 
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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., Walsingham. 
N.Q., Kuranda, in January; one specimen received from 

mr 2. P. Dodd. 

CRYPTOPHASA ARGYRIAS, N. Sp. 
(Arguros, silver.) 

Female, 60 mm. Head ochreous; face ochreous, whitish 
in centre. Palpi dark-fuscous, with some pale ochreous 
scales; posteriorly pale ochreous. Antennz pale-grey; pec- 
tinations in male moderate (34). Thorax silvery-white ; 
tegule 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; coxz, small posterior tufts 
on anterior tibiz, and obscure tarsal annulations ochreous. 
Forewings elongate-oblong, costa gently arched, apex round- 
ed, termen rounded, scarcely oblique; shining silvery white; 
a dark-fuscous line along costal and terminal edge, broader 
on latter; cilia whitish-ochreous. Hindwings ochreous-whit- 
ish-grey; 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. sp. 

(Pellopis, dusky.) 

Male, 32 mm. Head whitish. Palpi whitish; external 
surface of second joint fuscous except at apex. Antennz 
whitish-grey; pectinations in male 3. Thorax whitish, 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 4, 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 4. Hindwings 
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with termen rounded; dark-fuscous; cilia pale fuscous, with 
a darker line at i. 

Type in Coll., Turner 

Qs Sater in January, one specimen. 

SCIEROPEPLA MONOIDES, N. sp. 

(Monoeides, simple.) 

Female, 20 mm. Head, palpi, antenne, thorax, and 
abdomen dark-grey. Legs dark-grey; posterior pair whitish. 
Forewings narrow-clongate, costa moderately arched, apex 
tolerably acute, termen very obliquely rounded ; uniformly 
dark-grey ; cilia dark-grey. Hindwings with termen gently 
rounded; pale grey; cilia pale grey. 

Type in Coll., Lyell. 
W.A., Bridgetown, in April; two specimens. 

PHYLOMICTIS. ECLECTA, 0. Sp. 

(Hklektos, picked out.) 

Male, 18 mm. Head and thorax whitish-grey.  Palpi 
whitish, mixed with fuscous. Antenne whitish, towards 
apices grey; ciliations in male rather long (24). Legs white; 
anterior and middle tibie 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 +; cilia white, bases barred with grey. Hindwings 
with termen gently rounded, slightly sinuate; grey; cilia 
orey. 

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 Ill. 

By Jos. C. Vrerco, M.D. (Lond.), F.R.C.S. (Eng.), ete. 

[Read May 1, 1906.] 

Puate LV. 

Cingulina spina, Crosse and Fischer. 

Turritella spina, Crosse and Fischer, Journ. de Conch., 1864, 
p. 347; 1865, p. 44, t. 3, figs. 12-14, type locality, St.» Vincent 
Gulf; Acls tristriata, Ten. Woods, Proc. Roy. Soc. Tasm., 1877, 
p. 150; type locality, N.W. Coast, Tasmania; No. 220, Handlist 
of Aquatic Moll. of S. Aust., Adcock, 18938. 

Rhis species varies greatly. It may be very attenuate, or 
comparatively wide; uniformly subulate or posteriorly spin- 
dle-shaped ; have valid or obsolete axial striz ; a smooth base, 
or with numerous sublenticular spiral grooves, or two slight 
spiral undulations. The last whorl may be very ventricose. 
A more or less valid lhra 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. 

Cingulina diaphana, spec. nov. PI. iv., fig. 11. 
Shell thin, diaphanous. Protoconch asymmetrical 

smooth. Whorls exclusive of this six, medially carinate, 
with seven valid spiral lire, equally distant on the penulti- 
mate, scabrous from microscopic accremental striz, 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 lire 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 pagodula.” One other 
specimen dredged in deep water St. Vincent Gulf. 

Scala aculeata, Sowerby, jun. 
Scalaria aculeata, Sowerby, Proc. Zool. Soc. Lond., 1844, p. 

12; Thes. Conch., vol. i., p. 86, sp. 13, pl. xxx1l., figs. 35, 36, 37, 

1847; Tryon, Man. Conch., vol. ix., p. 63, pl. xiil., figs. 90, 91, 
1887; No. 192, Handlist of Aquatic Moll. of S. Aust., 1893; S. 
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aculeata, Lamarck, 1819; in Tate and May’s Tasmanian Census, 
Proc. Lin. Soc. of (N:S. W:, 1901, pt. Sis psoas 

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. 

Scalaria jukestana, Forbes, appendix to Voy. of ‘‘Rattle- 
snake,’’ vol. ii., p. 383, t. 3, f. 7, 1852; Tryon, Man. Conch., vol. 
ix., p. 66, pl. xiv., f. 20, 1887; No. 194, Handlist of Aq. Moll., 
Adcock, 1893. Scalaria 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, pl. 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., 8. 
Aust., G. F. Angas,” on the 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. xii (N:S)) pt, os ee, 
give S. consors, Crosse and Fischer, Journ. de Conch., 1864, 
p- 347; 1865, p. 43, pl. iu., f. 11, 12, as a synonym; but the 
type shell in the Brit. Mus. shows a well-marked peripheral 
keel, which none of our 8. Australian S. jwkesvana possesses. 

Scala friabilis, Sowerby, jun. 

Scalaria friabilis, Sow., Proc. Zool. Soc., Lond, 1844, p. 27; 
Thes.. Conch., vol. i., p. 95, sp. 47, pl. xxxi., f. 47, 1847; Tryon, 
Man. Conch., vol. 9, p. 61, f. 75, 1887; No. 1938, 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., 7.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., Thes. Conch., vol. i1., p. 91, sp. 
383; pl. xxxiv.,. f..83, 84, 1847; Tryon; Man. Conch., vale 
60, pl. xii., f. 82-83, 1887. 

This species, misidentified, was listed in Handlist of Aq. 
Moll. of S. Aust., Adcock, 1893, as No. 195, S. amperialis, Sby. 
It is very rare. The Levens Beach, Spencer Gulf (W. T. Bed- 
nall) ; St. Vincent Gulf (D. J. Adcock). 
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Scala zelebori, Dunker. 

Scalaria zelebori, Dunker, Verhandl. Zool. Bot.. Gesell... 
Wien, 1866, vol. xvi., p. 912. Scalaria zelebori, Frauenfeld, 
Reise, Fregatte Novara, vol. ii., pt. 3, p. 7, t. i., f£. 6, 1868: 
Tryon, Man. Conch., vol. ix., p. 78, pl. 15, f. 75, 1887; Hand- 
list of Aq. Moll. of S. Aust., Adcock, 1893, No. 199. 

This is recorded for 8. 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. PI. 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, amd its varices are 

not quite so solid. 
DNagnosis.—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 lire of 
the N.Z. form. It differs from S. juwkesiana, 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 lirate, lire’ 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. 
alle Hab.—104 fathosde! 35 miles S.W. of Neptune Islands, 

ead. 

Type in Dr. Verco’s collection. 

Scala crassilabrum, Sowerby, jun. 
Scalaria crassilabrum, Sow., jun., Thes. Conch., vol. i.. p. 

105; p-18/; op sma, figs. LS Gy 1847 ; Tryon, Man. Conch., 
VO 1X5, 90. O2) soll pet coe , 1887. 

The lives Hise: 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 granulosa, Quoy, ‘'ryon, Man. 
Conch wolkerxe-. (p..c0+ Di.gxVvie, dof LL, 1887 ; No. 198, Handlist of 
Aq. Moll. of S. Aust., Adcock, 1893 ; Scalaria ballinensis, EK. A. 
Smith, Ann. Mag. Nat. Hist. (6), vii. i 1891, p. 189, only a smooth 
form, teste Hedley, Proc. Lin. Soc. } N.S. W.;. 1901), “ptliig. Sp ol, 
pl. XXXxi, sieved 

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, 1848; Delessert Recueil, t. 38, f. 11; Thes. Conch., 
p. 103; sp. 82, pl. xxxv., f. 185, 1847; Tryon Man. Concha pve. 
ix., p. 76, pl. xvi., f. 90, 1887; No. 197 Handlist ef Aq: Mell. 
of S. Aust., Adcock. Hab. ‘‘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 page Journ. de Conch., 
Vol. Xll,.1804, p..94s .Xi.,, S65, 43, pl. 3, es. sly ae Tryon, 
Man. Conch., vol. ix., p. 74, pl. 13, i a) 1887 ; No. 196, Hand- 
list of Aq. Moll. of 8. Aust., Adcock, 1893. Type locality, St. 
Vincent Gulf, S. Aust. 

In the Brit. Mus. the tablet has on its face, ““S. consors, 
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 perplexa, Pease. I have a note with- 
out any reference. “Angas sent shells from. 8S. Aust. to 
Crosse, for description, and among them were S. delicatula 

lien “S 
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and S. consors, their habitat being given as St. Vincent Gulf : 
and then sent the type of S. consors to the Brit. Mus. as from 
Ceylon.” No shell answering to its description has been found 
in 8. Aust. 

Scala valida, spec. nov. PI. iv., fig. 7. 

Shell elongate, imperforate, 9 whorls. Protoconch con- 
spicuous, submammillate, 1 whorls, at first smooth, then with 
gradually developing axial costa; it ends abruptly with a 
faintly averted edge, and is followed by spirally striated 
sculpture. Spire-whoris uniformly convex. Suture deep, 
subeanaliculate. 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. 

Seulpture.—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 lire 
12 on the body-whorl above the periphery crossing the coste 
and extending to the aperture: 7 spiral lire on the base in- 
creasing in width towards the axis. The interstices between 
all lire spiral and basal and the edges of the peripheral rib are 
punctate. 

Ornament.—The 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 represented 
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. 

Hab.—Backstairs Passage, deep water, 6 recent, none 
alive. 

Type in Dr. Verco’s collection. 
Variations.—The spiral lire may be only 9 or may be 17. 

One shell is 6°9 mm. in length, with 9 whorls. 

Scala morchi, Angas. 

Scala (Cirsotrema morchi), n. sp., Proc. Zool. Soc., Lond., 
1871, Jan. 3, p. 15, pl. i., f. 7; type locality, Port Jackson; op. 
cit., 1871. Jan. 17, p. 90, sp. 23; Tryon, Man. Conch., vol. ix., 
1887, p. 82, pl. 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, ‘9. 
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. swturalis, Hinds; but this has a valid peri- 
pheral rib, which appears as a lira in the suture, and its axial 
coste 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 8. Aust. examples vary very greatly. First the 
peripheral rib is quite valid, and the axial coste end abruptly 
upon it, and the base has only spiral lire. 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 costz 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 
coste. But all have the irregular varices and a minute punc- 
tate surface. 

These considerations suggest the identity of S. morchi, 
Angas, with S. swturalis, 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 swb judice. 
Whether S. valida, Verco, and S. invalida, Vereo, 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 pl. iv., figs. 1, 2, which is similar 
to that of S. aculeata, 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, 1] 
whorls. Protoconch deflected, 2 whorls, nearly smooth; the 
first round, the second angulate just above its centre, and 
ending in a varix. Spire whorls 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. 

Sculpture.—Very crowded, fine axial and spiral lire, 
punctating the whole surface. The axial lire vary somewhat 
in thickness; they continue over the base and the callus of 
the aperture, so as to reach nearly to its inner margin, 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. 
curve forwards towards the upper suture. 

Length, 10°4 mm. ; breadth, 3 mm.: body-whorl, 3°5 mm. 
Hab.—St. Vincent Gulf, deep water, one recent. 
Obs.—This species may prove to be an extreme variant of 

S. morchi, Angas, in which the radial and spiral coste have 
been suppressed or reduced to punctating lirelle. 

They 

Scala (acrilla) minutula, Tate and May. 

Scalaria (acrilla) minutula, Tate and May, Proc. Roy. Soc. 
of S. Aust., xxiv., 1900, p. 95; Proc. Linn. Soc. N.S.W., 1901, 
pt. 3, p. 379, pl. xxv., fig 41; type locality, Tasmania; type in 
Hobart Museum. 

Hab.—Fowler’s Bay (R. Tate), St. Vincent Gulf. 

Crossea, A. Adams. 

Crossea labiata, Ten.-Woods. 

Crossea labiata, Ten-Woods, Proc. Hey. Soce, Lasm.. 1875) p. 
151; type locality, Long Bay, ‘l'asm.; N . 200 in Handlist ‘Aq. 
Moll. of S. Aust., Adcock, 1893 ; Hedley: Proc. Linn. Soc. 
N.S.W., 1900, p. 500, pl. xxvi. f. nS: Tate and May. Census of 
cee "Moll. of Tasm., Proc. Linn. Soc., INL SOW eal DOL. Dt dep: 
379. 

Dredged dead St. Vincent Gulf 9 and 5 fathoms (Verco), 
Beach Holdfast Bay, Aldinga, West Coast (R. Tate). 

Crossea concinna, Angas. 
Pros ool, Soc., Hond., 1867, p. 911, t. 44, £. 14; Tryon, 

Man. Conch., ix., p. 85, pl. 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, 
Mote 26, p,. 201, t. Al, f. 10, 1902. 

Dredged dead St. Vincent Gulf and Backstairs Passage, 
17 fathoms, 7 dead. 

Crossea aes Ten.-Woods. 

Proc. Roy. Soc., Tasm., 1878, p. 122. Type locality, Black- 
man’s Bay, Tasm. ’ Delphinula Pion: Beddome, Proc. Roy. 
Soc., Tasm., 1882, p. 31, and 1883, p. 169: Crosseia cancellata, 
Ten- “Woods, Tate and May, Census Marine Moll. Tasm., Proc. 
Migeeeeec.. Neo. W-. I901, pt. 3, p. 381, pl. xxii., 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; un1- 
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formly concave between the angulations; with axial coste, 
valid, rounded nearly as wide as the interspaces, and spiral 
lire, wider anteriorly, wider than their interspaces, crossing 
the costa, six above the angulation, and two below it; fine 
accremental striz under the lens. Suture distinct, linear, 
undulating, convex between the costz. Body-whorl oblong 
with two median rounded carine, 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 cost, which cease at the lower one; six 
spiral lire 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 lire and carine. Basal lip begins at the 
lower carina and is concavo-convex to the anterior notch. 
Columella concavo-convex from behind forwards. 

Dimensions.—Length, 9°l mm.; width, 2°7 mm.; aper- 
ture, 2°83 mm.; body-whorl, 4°38 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 carine and of that part of the axial 
coste connecting them, most marked at the tubercles of junc- 
tion. This shell is 10°1 mm. long, and shows fifteen spiral 
lirze at the base. 

Observations._-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 Terebridw, and propose the creation of a new 
genus for its reception. Its infra-sutural sulcus, barely 
thickened at the margin, suggests Pleurotomide, but it is diffi- 
cult to find a genus for it here. 

EXPLANATION OF Puate LV. 

Fig. 1, 2, Operculum of Scala morchi, Angas. 
» 9, 4, 5, ? LTerebra dyscritos. 
,, 6, Scala platypleura, n. sp., Verco. 
rr inp oa UOLULAG. ees © V.ELCG: 

>» acanthopleura, n. sp., Verco. 
yo 9, LOW! anealida, nm. sp.,, Verco. 
», Ll, Cingulina diaphana, n. sp., Verco. 
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MADREPORARIA FROM THE AUSTRALIAN AND 

NEW ZEALAND COASTS. 

By Joun Dennant, F.G.S. 

[Read October 2, 1906.] 

Puates V. anv 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 4. 

GENUS FLABELLUM, Lesson. 

Flabellum australe, Moseley, Report on Corals, 1881, 
pp. 173-4, pl. vir, 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. 
high and 44 mm. broad. 

GENUS SPHENOTROCHUS, Milne-Edwards and Haime. 

Sphenotrochus emarciatus, Duncan ; var. perexigua, ov. 

A fossil coral from the Australian tertiaries was describ- 
ed by Duncan in 1865 under the name of Sphenotrochus 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. ercisus.+ As 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, pl. vili., fig. 2. 

Wid .G-o., vol. xxvi., p. 298, pl. 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 1s 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, 45 mm.; breadth of 
calice, 2°5 mm. 

Dredged east of Neptune Island at 45 fathoms; at 90 
and 130 fathoms off Cape Jaffa; and at 49 and 150 fathoms 
off Beachport. 

Genus TrREMATOTROCHUS, Tenison Woods. 

Trematotrochus Hedleyi, spec. nov. Pl. v., figs. la, 6. 

This is a 7'rematotrochus of the same type as the fossil 
one first described by Woods, viz., 7. fenestratus, but 1s 
broader and less pointed at the base; the perforations in the 
wall are also larger. If any doubt still lngered as to the 
complete perforation of the wall in this type of T'rematotro- 
chus, 1t 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, 7. 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 coste, 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 7. Hedleyi almost exactly reproduces that 
of 7. fenestratus, 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. 7. Clarkii, the miocene Trematotrochus, 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. PI. v., figs. 2a, b. 

The corallum is small and curved. It is divided into two 
approximately equal portions, the upper of which tapers very 
gently downwards 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 equal 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.¢., 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 wavy, 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 costz 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 coste 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 costa may broaden out 
independently. The specimens show considerable variation 
in the arrangement of the costae 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 costz, which are much broader than 
any of those on the wall proper. There is no epitheca. 

Height of corallum, 4°55 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 DettocyvatHus, Milne-Edwards and Haime. 

Deltocyathus rotzformis, Tenison Woods, Linn. Soc. 
N.S, W..,..vol. 11.5 :pp..306-7,,pl. v., digeaae 

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 cost with the septa is a remark- 

able feature of the species, and serves to distinguish it from 
all others in the genus. 

Genus KIONOTROCHUS, nov. 

A Turbinolian coral, having a rounded free base, and an 

-—y ee a a 
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essential styliform columella. Septa arranged in a series of 
deltas. Wall entire and with prominent granular costa. Pali 
absent. No epitheca. 

The relations of the genus are with Deltocyathus, 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, sper. nov. PI. v., figs. 5a, b. 

The numerous examples of this small cae 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 1n Size. 

The calice is circular and widely open. The septa are 
exsert and in six systems, with three cycles. They are 
slightly serrated at the margin, and their sides are beset with 
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 deep 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 well 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 cost 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. Tt 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 worn; 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 Paracyatuus, 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 costze 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 coste 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 costze are also granular, but 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°55 mm.; depth of costal band, 
1 mm. ; diameters of calice, 4 mm. and 3°5 mm. 
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Genus Caryopuyiuia, Lamarck. 

Caryophyllia planilamellata, sper. nov. Pl. vi., figs. 4a, b. 

This is the first Caryophyllia 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, 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 coste, 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 serpule, 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- 
mally 10 and the number of cycles 4. Both pali and septa 
are straight, moderately thin lamelle ; they agree also in being 
quite plain, 7.e., free from either spines or granules. Deep 
down, the pali are connected with the tertiary septa by a 
straight, thin, lengthened process; in other words, the pali 
are continuous with the tertiary septa, a deeply-cut notch 
matking the junction of the two structures. 

feonn. ec. Nat., Ser. 3) Zool.;' voliux:) p.'320; pl. viat., fig: 2. 
itm Nat. ttist., vol. xx., p. 310. 
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There is a prominent columella consisting of seven or 
eight twisted ribbon-like lamine 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. planilamellata needs to be 
compared is C’. communis, which was described by Moseley in 
the “Challenger” reports. His specimens came from theNorth- 
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 (. communis, 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 Duno- 
cyathus parasiticus, 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, slightly modified, may be con- 
veniently retained. Instead of being immersed, the corallum 
generally rises for some distance above the polyzoon to which 
it is attached, and then shows distinct coste. 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. 

GrENuS Dunocyatuus, 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; costa prominent; one row 
of pali. No epitheca. 

* Revision of the Madreporaria, p. 25. 
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Dunocyathus parasiticus, ‘l’enison Woods, Proc. Linn. 
Soc. N.S.W., vol. u., p. 305, pl. v., fig. 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., Bipora cancellata, Busk. A few individuals are immers- 
ed, but the great majority rise above the polyzoon, and show 
broad prominent costz 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 lamelle. 

A large number of examples were dredged by Dr. Verco, 
35. miles 8.W. of Neptune Island, at 104 fathoms, and _ ott 
Cape Jaffa, at 90 fathoms. The species was also found, but not 
so plentifully, at 130 fathoms off 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 CERATOTROCHUS, Milne-Edwards and Haime. 

Ceratotrochus recidivus, spec nov. Plate vi, figs. la, b; 
2a, by, te 

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. A 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 
lamine are still visible where the base of the new corallite 
fuses with the margin of the old wall (pl. vi., fig. 2). 
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 
(pl. vi., fig. 26). A third specimen is further advanced, the 
old wall being now represented by semi-detached fragments 
only, above which a young 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 mingled 
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. 
Usually 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 (pl. 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 wall 
fragments. The mode of growth in this species is, therefore, 
quite distinct from that observed in Parasmilia fecunda, 
Pourtalés,* or in Balanophyllia rediviva, Moseley.t+ 

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 thai, 
thouch 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 (pl. vi., figs. la, 0). 

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 im 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 costa, 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 Ceratotrochus, of the same type as C. 
typus, var. Australiensis, 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. Jatfia, 
and at 104 fathoms, 35 miles S.W. of Neptune Island, South 
Australia. 

* Deep-sea Corals, p: 21, pls. i., 11., vi. 
+ Report on Corals, pp. 193,4, pl. xv., figs. 10-12. 
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ASTRAID 4. 
Genus Homopuy iia, Briiggemann. 

Homophyllia incrustans, spec. nov. PI. vi., figs. da, 6. 
This very small solitary coral is incrusting on the sur- 

face of a valve of Chione roborata. 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 coste that a close scrutiny is required to determine 
its presence. There is a delicate epitheca, which is not con- 
tinued on the coste. 

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°55 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 

by the late Professor Tate many years ago. I place it pro- 
visionally in the genus Homophylha. 

FUNGID&. 
Genus Bartuyactis, Moseley. 

Bathyactis symmetrica, Pourtales, sp. 
Fungia symmetrica, Pourtalés, Deep-Sea Corals, 1871, p. 46, pl. vil., 

figs. 5, 6. 
Bathyactis symmetrica, Moseley, ‘‘ Challenger”? Reports, vol. I1., 

fae). pp-tso, etc., pl. x., figs. 1-13. 

Numerous examples of this well-known coral were dredged 
by Dr. Verco at 104 fathoms 35 miles S.W. of Neptune 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 has been very fully described by Moseley, 
who reports that it was dredged by 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 



162 

EUPSAMMIDA. 

Genus Leprorenus, Moseley. 

Leptopenus discus (?), Moseley. 

Leptopenus discus, Moseley, ‘‘ Challenger ”’ Reports, vol. 11., pp. 205-8, 
pl. xiv., figs. 1-45" pl 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, costz, 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 may be new, but this can 
only be decided by an examination of entire specimens. 

In all 24 fragments were dredged, viz., by Dr. Verco, off 
Cape Jaffa, at 90 fathoms; off Beachport, from 100 to 200 
fathoms, and 35 miles 8.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 ll 
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° 
21. Ki 

Genus NotopHyiut1a, 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- 
ly illustrated. 
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Notophyllia recta, spec. nov. PI. v., figs. da, b. 

Corallum small, short, and compressed. The base is 
wedge-shaped, and much like that of V. gracilis, 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 deep 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 calice, 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 
ealice, 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 some 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. Hedley 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 
NV. gracilis, its nearest fossil congener. The 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. Pl. vi., figs. da, /. 

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 

a2 
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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 right 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 cenenchyma is visible at the 
base of many of the specimens. 

Broad, equal costa 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 coste 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 ght 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 mm. 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. ee 
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. 

uv 

EXPLANATION OF PLATES. 

Plate V. 

_ Trematotrochus Hedleyi—a, ecorallum, magnified 6 diam. ; 
b, ealice of another example, magnified 8 diam. 

_ Trochocyathus Petterdi—a, corallum, magnified 6 diam. ; 
b, calice of same, magnified 10 diam. 

. Paracyathus vittatus—a, corallum with portion of shell to 
which it is attached, magnified 4 diam.; b, calice of same, 
magnified 10 diam. 

. Notophyllia recta—a, corallum, magnified 4 diam.; 6, calice 
of another example, magnified 6 diam. 

_ Kionotrochus Suteri—a, corallum, magnified 6 diam.; b, 
ealice of same, magnified 8 diam. 

Plate VI. 

Ceratotrochus recidivus—a, corallum of a large example 
attached by its base to a wall fragment, magnified 2 diam. ; 
2 calice of another example of equal size, magnified 4 
iam. 

. Ceratotrochus recidivus—Three examples showing develop- 
ment of coralla, all magnified 2 diam.; a, with base im- 
mersed in the remains of an earlier corallum; b, 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. 

Homophyllia incrustans—a, calice and portion of shell which 
it incrusts, magnified 4 diam. : b, portion of calice showing 
one system of septa, magnified 12 diam. 

. Caryophyllia planilamellata-—a, corallum, magnified 14 diam. ; 
b, calice of same, magnified 23} diam. 

Dendrophyllia atrata—a, corallum, magnified 14 diam.; }, 
calice of separate individual, magnified 6 diam. 
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ON THE IONISATION OF VARIOUS GASES BY THE 

a PARTICLES OF RADIUM.—No. 2. 

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

Physics ir the University of Adelaide. 

[Read October 2, 1906.] 

Prat Vile 

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 lonisation 
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 hypothesis that 6, the 
ionisation produced in consequence of the expenditure of a 
small quantity of energy de by the a particle, is related to 
the latter quantity by the equation du=h 7(v) de, where f(v) 
is a function of the velocity of the particle only, and /& 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 u radiation, air being taken 
as the standard. 

In conclusion I have discussed very briefly the form of 
the function f/v), 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. 

Sed 

The method of this research has already been described 
briefly in the preliminary paper (/oc cit.). 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 pl. 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 y 
Fig. 1, where ordinates represent dis- 
tances and abscissa represent ionisa- 
tion currents. Each reading of cur- 
rent js 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 AF is 
due to the @ rays only, and repre- 
sents the effect of such f radiation 
as is intercepted by the screen: the 
chamber is out of range of a rays. 
Let A be produced to meet the axis |! 
of gin VD. The portion ABP repre- °° o B 
sents part of the effect of the a Pig. I. 
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 7, in some such manner as PC. 

If the ionisation curve were completed in this way, the area 
ABPCUD 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, however, 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 the validity 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 suhe a particle is generally very 
great. For example, in ethyl chioride 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 em., in 
order to allow all the a particles 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 being 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 gas 
the chamber was filled. TI have not yet tried this plan. 

It will now be clear, T 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 is possible to 
make a sufficiently accurate erate of the amount of any 
air that may be present. The presence of this air can then be 
allowed for. 

Let us, therefore, proceed to consider the assumptions 
and approximations which the method requires. 

aes a ts 
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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 portions 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 
by a consideration of the ionisations due to B rays. 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- 

A 50 volls 
BiSO » " 
Cc 300 « ie fae 

Fig. 2. 

sents the effects of @ rays only. saturation is complete when 
50 volts are applied to the 3 mm. chamber; but the ionisation 
due to a rays is far from being collected completely by ten 
times that potential. Now, if the field distortion due to the 
gauze were appreciably effective we should find the 8 rays 
also producing an ionisation which appeared to increase at 
higher potentials; and there is no trace of any such effect. 
The same result shows that, although ions are very apt to be 
drawn through a gauze by a strong field on one side, yet in 
this case nothing of the sort takes place. To prevent it, a 
second gauze has keen placed 3 mm. below the first, and 
earthed, so that there are strong, equally-balanced fields on 
both sides of the latter. 

A thin, uniform metal sheet might replace the gauze, but 
unless it were very thin it would cut off more of the range 
than can generally be spared ; and if it were thin it would be 
liable to flexure by the powerful electric forces, so that the 
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depth of the ionisation 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 #J as already defined. This is really equivalent 
to the supposition that the ionisation resulting from the ex- 
penditure of a quantity of energy de by the a particle is 
equal to i f(v) de, where f/(v) is a function of the velocity of 
the particle and / is a constant, depending on the nature of 
the 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 multiplied by some factor, and all 
the abscissz 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 abscissz by some 
other factor. Let us examine the evidence in favour of these 
statements. 

If the hypothesis is true /?Z 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 WJ 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 FR/, 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 was 
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. 8.A., 1905, p. 187. 



Ei 

circle on the same axis. It was then found that although the 
RI 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 RZ was 
constant. The decline was merely apparent, and due to leak- 

age through the heated glass insulators. The actual values of 
RI 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,. They may 
be tabulated as follows, the ionisation at an electric force of 
1,000 volts per cm. being taken as 100: — 

Ionisation Jonisation Ionisation 
at at at 

CO 1,000 volts 333 volts _‘166 volts 
2 ; per cm. per cm. per cm. 

(a) Pressure, 651 mm., 20° C. 100°0 9570 90°2 

(6) Pressure, 760 mm., 72° C. 100°0 96°8 94°0 

A repetition of the experiment gave practically the same 
result. The pressures and temperatures were so arranged 
that the density was the same in each experiment. 

I also tried the experiment with ethyl chloride, but the 
results were not so definite; that is to say, change of tem- 
perature produced no very obvious effect. 
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It is further assumed that the curves for different gases 

are of the same form; in other words, that the Sanction 
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 difteront 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 experiment, and again the 
ratio of the maximum abscissa of the RaC curve to the abscissa 
I 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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Fig. 3. 

It is necessary to refer to one more assumption which is 
made in calculating the results, viz., that the RZ of a mix- 
ture can be determined from a knowledge of the RZ of each 
component. For example, it is supposed that, the // of air 
being 100 and of ethyl chloride 132, then the FJ of a mix- 
ture in such proportions that the a particle spends half its 
-energy in each is 116. 

For I have not been able to prevent the leakage of air 
into the apparatus when raised above ordinary tempera- 
tures, and it is necessary to measure and allow for the air 
present in each experiment. The apparatus holds very well 
when not heated; but it is sometimes necessary to raise the 
temperature to 60° or 70° C. in order to obtain a sufficient 
density of the vapour under treatment. Fortunately, how- 
ever, the air present may be a considerable fraction of the 
gas when measured by pressure, and yet be of little import- 
ance when measured in terms of the energy spent in it. Thus 
the correction for air present is usually quite small, as will 
be seen from a consideration of the numerical results in § 2. 

The assumption is by no means an obvious one. If any 
part of the ionisation in a gas is secondary, and is due to radi- 
ation originating in one molecule and acting on a neighbour- 
ing molecule, it might well be that complications would arise 
in a mixture of gases. I have made several direct attempts 
to find whether any such effects existed; the results of some 
of them are shown in the following tables. Each table refers 
to a set of experiments carried out consecutively. The per- 
centage of gas in each mixture is determined from the stop- 
ping power, and the percentage of energy spent in the gas 
is then calculated. The value of RJ for the gas is calculated 
by multiplying the observed value for air by the specific ion1- 
sation of the gas, as taken from the final tables given at the 
end of the paper. For example, in the first set, AZ for air 
is 198°5, and FJ for ethyl chloride is taken to be 189°5 x 1°32 
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=262. The FI for each mixture is then calculated. In the 
table the calculated and observed values are put side by side, 
and it will be seen that there is a good agreement : — 

CHO: $5 85 Sci Ec) 22 ee 
is 0 100 0 160°)" 37 igs — 
2. 88°5 1b. 945. 427 wid beeen 259 
a Sheed G0°3' 61 437 . 38 — (285 237°5 
A. I 9 C2 33 433. .'38 s- 220 220 
5. 8°5 ak 18 441 382 212 210°5 
6. 0 100 0 160... 439) eps — 

ClERCE: 

Cabin: 

As 0 100 0 760 = 41 202 — 
2. 83°5 hb 595 a21 ‘43 262 264 
3. 19°2 80°8.4°45°b\' 3o1 45 232 229°5 
4. 0 100 0 160°" 45°64 195 a 

Nevertheless, in a number of cases in which I have at- 
tempted to calculate the value of AZ of one gas from a know- 
ledge of the values of J for air, and for a mixture in known 
proportions, I have obtained an unexpectedly high result, and 
when I began some direct experiments on the question 1 was 
quite prepared to find that the ionisation of a mixture of air 
and gas was more than the sum of the ionisation of air and 
gas separately. Further experiment will, no doubt, make 
everything quite clear. In the meantime it is sufficiently evi- 
dent that the principle is at least nearly true. For the pur- 
pose of this investigation it may be taken as quite true, since 
the correction to be made for the presence of air is, at the 
most, only small. 

The quantity 7, as measured, includes a small propor- 
ticn of B ray ionisation. It must be shown that this does 
not harm the result. 

In the form of apparatus which I use the ionisation in 
the portion AF of the curve (see Fig. 1) is nearly 6 per cent. 
of the ionisation at P, and I have not found enough variation 
from gas to gas to justify an attempt at correcting for. it. 
Of course, the quantity is only small. 

The curve shows only this #8 ionisation above A; that 
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below is hidden. But I have found by experiment that it 
varies very little throughout the whole distance from the axis 
of x. 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 PZ in carbon bisulphide. 

I have found it best to separate experiments whose object 
is to determine #7 from those whose object is to find 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 #, and of the pressure and temperature at the 
time when £/ 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 weighed 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 A7/ for air is first 
measured. 
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Fig. 4 shows the readings obtained, and the curve which 
is drawn to find # and J. These are determined to be 4°95 
and 42°8 respectively, so that &Z=212, the temperature 
being 30° C., and the pressure being 75°1 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. 

Fig. 5. 

The readings then taken, and the curve drawn are shown 

in Fig. 5. It appears from these that R=774, 1=373, so 

that RJ=289. The pressure has altered about 1 cm. during 

the determination of the curve, but was found to be 23°35 at 

the moment when the corner (7,7) was passed. The tempera- 

ture at the same time was 29°. Now, the stopping power of 

CS, is 2°20, and the stopping power of the mixture is (com- 

paring with the previous experiment)— 
(495: sauckoll wae 

TT4 233-5 
Hence— 

If z be the percentage of gas, we must have 

2x2°2+1—27=2°06 “. 7=88'5. 

The vapour is then cleared out of the apparatus, and dry 

air admitted. The value of RJ for air is again determined, as 

shown in Fig. 6, and found to be 214. 



Pig. 6. 

In the second experiment the proportion of gas to air, by 
pressure, is as 88°5 to 11° ; but, according to the energy spent 
by the a particle, as 885 to 11°5/2°2, 2.e., as 94°5 to 5°. 
Hence the true value of #Z is tound from the equation 

"945 RI +°055 x 213 =289 

whence J =294 

Hence specific ionisation of CS, =294/213 =1°38. 

The results of this particular experiment are recorded 
in the second line of the results for carbon bisulphide in § 2. 

It seems probable that the determination of the ionisa- 
tion in various cases due to the a rays may be of consider- 
able importance, and I therefore attach a drawing of the 
apparatus which I have used (pl. vii.) in the hope that it may 
save the time of any other workers in this direction. 

In the figure, P is cne of three glass pillars which sup- 
port the high potential plate. I have also used a glass plate, 
as shown by the dotted surface, to insulate the upper plate 
of the ionisation chamber. Sulphur and ebonite do not 
stand the heat. The upper gauze, gg, is the lower wall of 
the chamber, g’g’ is the lower gauze and is earthed ; it is sup- 
ported by three brass pillars, only one of which is shown. The 
vertical tubes are shown at 77, and the radium plate at AR. 
The semaphore, ss, is made of thin sheet copper, and can be 
turned round so as to uncover the radium. It may be worth 
while mentioning that I have found it better to keep the 
plate, YQ, “out of sight” of any insulating material connected 
with the high potential plate; if this is not done, then the 
creep of electricity over the insulators which is apt to occur 
when the potential is changed exerts a troublesome electro- 
static effect. DEHFG is the outline of the electric oven. The 
tube A goes to the manometer, B to a bulb used in the deter- 
minations of stopping power, and C to a bulb which contains 
the liquid whose vapour is being treated. 
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§9: 
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 RZ 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 : — 

Per- Per 
centage centage 

Volts Pressure Temper- of Gas of Gas RI RI RI Ratio 
percm. incm. ature. by by = (orrds): (air). : 

Pres- Energy. 
sure. 

Pentane. 

1670 - 25 445 ,.83°D 95 . 262) 265 {Tes ieee 
6 327 8643 49°5. 93:5 | 261 » 260 eee 
Ay 23°75 35 91°5. 97°5. 261... 263) eo es 
5 29°4..::37°38, 88:°5..96°5 265. 267 Gao ees 
59 38°5 = 40 81. 94 271; 4275 2ORReaesT 

1°34 53 39°6. 373) 914 6 OT ohn 200 sla 
1000 3276 ,, 39 88°5 965 281 . 284 208 136 
+ 25°6 40 88°53. 96°5 282, 028). 200 eee 

Mean, 1°35 

Carbon Bisulphide. 

1670 25°38 40 91) "96. . 282°"9285 '* DOE 136 
1000 23°35 29 88'°5 94°65 -289' — 294 — 2S eee 
A 30°) - 40°" 91 9 96.) 284 9 287." Os iia 

Mean, 1°37 

Ether (C,H,0). 
1000... 24°24 .29;7, .82'>, 94:5, 274... Dit | ie ees 
L670 od 2Auts 480 86:5../95'5 277, 280. 214 ee 
ss 26°2)) 495, 6 87) (96... 270/273) 20 re 

‘Mean, 1°31 
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per cm. 

1670 

Per- 
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Per 

centage centage 
Pressure Temper- of Gas of Gas 
in cm. ature. by by 

Pres- Energy. 
sure, 

Chloroform, 

26°1 50°5 86 95 

235 950 86 95 

20°4 54 83 94 

Ethyl Chloride. 

23°3 14 89 96 

38 16 93 97 

58 26 gi 9675 

26°2 (2 81 i 

31°8 60 85 sy 

32°8 60 85 93 

29°4 34°5 oro 96 

42°1 mio ,ooo 94°95 

Carbon Tetrachloride. 

25°0 60°7 69 97. 

22°8 61 12 91 

oes 61 83 95 

ae | 54 81 9455 

26°4 Dad 90 aS 

Ethyl Iodide. 

29°72 65 iO Od 

20°2 boron 9075 97 

Ethyl Alcohol. 
34°8 t2 85 98 

5S Uy | 13 85 

Methyl Alcohol. 
oo 9 65 a2 94 

Methyl Lodide. 
BaD 47 6 88 Si) 

Benzene. 
BCs. 62 él eo 0 

mia ol Oo 115. 92° 

25°6 67 89 96°5 

weed OL 88 96 

me '6T 83 94 

Rd, 

217 

210 

226 
235 
251 
248 
252 

Ri 
(corrd.) 

232 
240 
253 
250 
256 

Rl 
(air). Ratio, 

207 1°28 

207 1°28 

202 Val 

Mean, 1°29 

1 gl aaa eg 
204 1°33 
203 = =.1°32 
166 = 1.27 
186 =1°30 
Téb" 1°30 
Ego" LS 
1985-29 

Mean, 1°30 

197 
199 
199 
204 
202 

Mean, 131 

Pi eS 
ZOE ae 
Mean, I'28 

174 (24 
184. 22 

Mean, 1°23 

179.) 1522 

160 

181 
185 
194 
198 
198 
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Volts percm. Pressureincm. Temperature. Ri. Ri (air). Ratio. 

Acetylene. 

1000 Atmo. 54 274 223 V23 
Se) 298 232 1°28 
20°5 294 229 1°28 
70 252 201 apa 

Mean, 1°26 

Ethylene. 

1000 Atmo. 34°5 290 227 1:28 

Carbon Dioxide. 

1000 Atmo. 20 235 215 1:09 
is at 72 192 176 1°09 
Bs a oil 237 225 1°05 

Mean, 1'08 

Nitrous Oxide. 

1000 Atmo. 29 240 229 1-05 

Oxygen. 
1000 Atmo. 20 247 226 1:09 

Of the measurements recorded in the above tables, those 
for acetylene, ethylene, carbon dioxide, and nitrous oxide were 
made some time ago. But they are probably quite correct 
enough to rank with the rest, which have for the most part 
been made recently, since they are not affected by tempera- 
ture and initial recombination difficulties. The measurements 
most likely to contain error are those of the alcohols and 
methyl iodide, the latter because I have been unable from 
lack of material to repeat the one somewhat ancient determi- 
nation, the former because for some reason the alcohols are 
very difficult to manage in my apparatus. They are apt to 
cause—particularly methyl alcohol—very large normal leaks, 
though other vapours, such as benzene, have no such effect. 
I believe the cause to be connected with the presence of min- 
ute particles of fluff, which bridge across the walls of the 
ionisation chamber, being stretched along the lines of force. 
Although the apparatus is guarded with plugs of glass wool, 
yet things of this sort seem to find their way into the cham- 
ber at times, and it is possible that the methyl alcohol sets 
them free from the sides or base of the apparatus to which 
they are fastened by traces of grease. I have only once had 
the apparatus in perfect working order with methyl alcohol ; 
at that time I had gone over the working parts with a magni- 
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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 Jasted 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 direct 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 
energy spent and the ionisation produced are not direstly 
connected, viz., that the former is related to the atomic weight 
by a simple law and the latter is not. 

As a temporary hypothesis let us suppose that there is 
an intervening link; that the a particle produces a primary 
effect A, which in turn 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 its 
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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In the next place consider the effect B. The proportion 
of ionisation to energy spent varies from molecule to molecule, 
aud is dependent on the velocity of the a particle. The re- 
sults described in this paper show that, as already said, 
di=k f(v) 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 energy spent, and both to v", and also assumed all che 
energy to be spent on ionisation, then the form of the curve 
was most readily explained by taking n= —4. 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, 7 the range yet to he 
run, d a constant, which Rutherford estimates at 1°25 cm., 

then his conclusion is that v is proportional to W//r+d). 
Now I have shown (Phil. Mag., Nov., 1905) that the ionisa- 
tion produced by the particle during the last r cm. of its path 
is proportional to V/r+d)—~W/d where d=1°33. The two 
values of d may be taken to be the same. Hence di/dr is pro- 
portional to 1/V(r+/), 42, to 1/v; which means that 
f(v)=1/v, or that the ionisation produced at different points 
of the path in any gas is proportional to the time spent by 
the 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 not 
affect the calculation of the form of f/v). 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 ./3:25/ 
/1°75=1°36: which is very nearly 4/3. Thus the ionisation 
on this hypothesis also is inversely proportional to W/(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 (/.¢., to the stopping 
power, or the amount of the effect A), to the velocity of the 
a particle inversely, and to a quantity 4, 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 represent not some derivative of the energy spent by the 
particle within 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 
number of substances are given in the first three columns; 
the fourth contains the volumes of the molecular volume v, 
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 C,H, and C,H, were calculated from the general equation 
for obtaining the molecular volumes of organic compounds, 
and the values for CO,, O,, and H, 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, per se has 
been found by Dewar to be 27:4 (Chem. News, June, 1898). 
This is close to the value in the table, viz., 24°4. But Dewar 
also finds H, to be 28, which is much larger than the value 
used in the ordinary formula. 

kx 10?. sx 10?. ks x 107... v.. = u/ksx MO Sepa etme 

C6) ov :202, 129 333... 430... 96:0, 9 223 gia 
CyHig, .ec 135), 4359... 485.) 1-0): 0425 eee ees 
Coy) Mice h28: 135) 173) At:O 1 2D4IS Sek eee 
Co. 50 126... LIL 140... 33:0, 236,005 sa eee ae 
C,H,O .... 132 333. 440 1060 |. 24)5 S83 :0Reeaee 
C,H .0%).5: 123 200, 246, 62:0... 2525 see aOmemnee 
CEO. 4.3.5, 122) 4 143, p44 os 42D. 9 eae == = 
CCli jive 182, .. 400 )...528,. 104;0. 15 19 (ao: OmmmmOn 
CHO), 402929, 816.) 408), 85:0... 208s. 
CyTD Cl) 9.9!) 1.320).( 236, 3120 71-0), 221 eee eee 
CHL) 241834 258 343... 66:0, » 193, 6) oes 
CLAD, js 004 128. 312 -4,400,4 86:0, 0: 2D) ees 
Cs, doa bh ST - 0 208, 5299... (02:0) 20K seus sO ee 
CO, ) LOB. AL, 159. 3D: 2225 Osea 
N,O oth OD Vepefel 46-04 sl 3 = — 29:0 5:3 
O, din AOD’ \ 105 PUD: e244.) 2125) ele en 
eh fe, LOO 24 DAs) a bilcO. 9 460 Bi Duets 

The value of & for H, is set down as 100. This is only 
approximate, and is probably too high. Its accurate deter- 
mination will require the construction of special apparatus. 

The agreement between the ratios v/ks in the fifth 
column is not such as to show that v and ks are directly pro- 
portional; but it is good enough to suggest strongly that 
they both rest immediately on some more fundamental pro- 
perty. The case is even a little stronger than appears at 
first sight, since it is clear that H, contributes an abnormal 
amount to the molecular volumes; the ratio v/ks is high 
whenever H preponderates in the molecule. Moreover, the 
molecular refractions also run closely parallel, as is well 
known, with the molecular volumes, and in general the con- 
nection between the various physical properties of the mole- 
cule and its volume is more obvious than any connection with 
its molecular weight. Consequently the quantity ks is closely 
related to most of the physical properties of the molecule. 
As a second instance, I have put in the sixth column of the 
above table the respective values of Sutherland’s molecular 
volume B (Phil. Mag., Jan., 1895), and shown in the last 
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column that this also is closely connected to ks. According 
to Sutherland, 2 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 ks; e.g.. C,H, and C,H, would fall into 
line of the values of B for these substances were more in keep- 
ing with those for C,H, and C,H... 

Since / is nearly the same for a number of gases, v/s 
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 same 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 stopping powers of a number of gases are set 
alongside those calculated from assumed values for H, C, O, 
and Cl. 

Assume H,=-24, C,=-85, O,=1-:03, Cl,=1-:78 (air mole- 
cule = 1) :— 

C,H, C,H, C,H; C,H, CH,O C,H,O 
Caleglared =. 109° 1:33 3:27 3:56 8 1-41 2-08 
Mpeervea =. L-ll 1:35 3°33 3-59 1°43 2-00 

Ca Ond «CO, CCl, CHCl, C,H.6l 

Calculated ... 3°41 1°47 3:98 a2 1 2-34 
Observed “:... 3°33 1:48 4-00 216 2-36 

It is of course too early to say that the stopping power 
has been proved to be a perfectly additive property of the 
atom, yet if is clear enough that it is more so than any other 
known property, except one. The more nearly experiment 
shows it to be strictly adauitive, the greater will be its title 
to rank with mass itself. I hope to begin soon a fresh and 
more accurate set of experiments in the endeavour to find 
to what extent the additive law holds. 

The near proportionality of the stopping-power to the 
atomic square root is an effect which is quite apart from its 
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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 8, Cl, 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 divergence 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=1). 
It is curious that a similar effect should occur in the case of 
the atomic heats : — 

ee ON eg Og og Ce S. Clas te SaNa 

Stat: wa (24... °8D---94 -1-05.. 1-495. 1:76 Lee 
So 1°00; 3:47, 3:74. 4:00 -5°20 .' 5:63, DOGR 1 AseieuD 
s//ox 10%... 240 246 251. 262 287 312 ~299) 30min 

Cae Bro | AG” (Sn; ie Pt. “Aue eb: 

CaO Pe 246 2:60 3:28 3:56 3:44 4:14 4:22 4:27 
Vw 696 8°93 10°37 310°9 | 11-2) 13:9) aaa 
svV/ox 10%... 209° (291) 316. 326, 307. 297 WO eee 

One other point invites some consideration. Whilst the 
saturated ionisation curve seems to be the same for all gases, 
yet the effects of initial recombination vary from gas to gas 
and from point to point on the curve. This fact can be ex- 
plained by the consideration that the amount of the ionisa- 
tion produced is an intramolecular effect, and is therefore 
independent of the physical conditions of the molecule and 
of the relations of one molecule to another, whilst the amount 

of initial recombination depends on extramolecular relations, 
on pressure, perhaps on temperature, and so on. The in- 
crease of initial recombination towards the end of the path 
of the particle may be due in part to the existence of a 
greater number of molecules that have lost more than one 
ion, since in such cases recombination would be harder to pre- 
vent. This raises the question as to how the ionisation is 
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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—.e., 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 

Braco x05 x 60 x 60 x 24 x 172,000 = 2:7 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 water 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 OF PLATE VII. 

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 ionisation 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 13 
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:—“It 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. Extreine variation in 
physical characters, exhibited by different portions of the black 
mineral, at once attracted attention. It was evident that 
instead of a single black constituent previously described as 

* As this spot. has so far remained unnamed, ‘‘Radium Hill’’ 
. b) 

seems appropriate. 
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ilmenite 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- 
eal, 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 places, 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 ground was originally taken up, 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 pegmatite 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 hematite and quartz, with occa- 
sional copper stains, and no radio-active minerals have so far 
been detected in the outcrop. The niain reef is about 60 
yards further east, and has been cpened 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 1s 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 quantity 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 readily 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 heterogeneity 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 

‘Pr te & 
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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 carnotite. 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 roscoelite. 

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 bright black mineral (3) is an entirely new type, 
though details are not yet 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-eastern Utah, 
in the United States of America. Roscoelite has 
been reported from three other localities only— Placerville, in 
Colorado, and neighbouring locality. and Placerville. in Cali- 
fornia, both in the United States of America,* and at 
the Monier Mine, eastern Coolgardie, Western Australia.+ 

HON Clmotite. “aiid paacdciated Vantatliferone Neaerale in 
Western Colorado,’’ by W. F. Hillebrand and F. L. Ransome, p. 
9, Bull. No. 262, U.S.G.S. 

“Vanadium and Uranium in South-Eastern Utah,’ by J. M. 
Boutwell. p. 200, Bull. No. 260, U.S.G.S. 

+ See 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. or 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 lodes, 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 minerals, 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 hae that the titanium, 

*See “The Nature of Ore Deposits, si ie Dr. R. Beck, trans. 
by W. H. Weed, 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. H. Renniz, M.A., D.Sc., and W. T. Cooxs, 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 paper. 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, 1t 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 topotypes 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 known 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 
duty 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 I am able to adduce evidence 
which, [ consider, amounts to demonstration. 

In 1903 I had an opportunity of examining some of 
Mr. Lower’s types of Pyralide. On inspection IT had _ no 
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doubt that in eleven instances (of which I give a list’ below), 
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 tlis conclusion were : 

(1) These specimens were mostly obscure’ species of 
Phycitine 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 
IT 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 Phycitine. 

(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. 
Dada, 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 following list was sent to me 
as the type of Anerastria 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 Hampson should 
have made a mistake in the genus : — 

*T have already referred to this discovery (P.R.S.Q., 1903, pp. 110, 
126, 132). 

H2 
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REFER- | 
Wik ENCE, Tr. | PUBLISHED TRUE 

' R.8.8.A., | Loca.ity. LocaLirty. 
1903. | 

Anerastria xiphimela (re- Page 
puted type of) ... cs 52 | ‘* Cooktown ” Townsville 

Anerastria minoralis ee 52 ‘* Mackay ” 3 
Phycita deltophora ae 53 | if 3 
Nephopteryx orthozona ... 53 | ** Cooktown ” i 
Nephopteryx hades £, 54 ‘*Brisbane, Mackay” sa 
Nephopteryx thermalopha... ao 3 < rs 
Nephopteryx metasarca ... 56 ‘* Brisbane ” 4 
Tephris glaucobasis 56 ‘* Mackay ” £ 
Homeosoma (? ) melanosticta 58 ‘* Derby, W.A.” Brisbane 
Jocara thermoptera Re 59 ‘Broken Hill” As 
Stericta aleuropa a 59 ‘* Mackay ” Townsville 
Crambus photoleuca | 51 | e | 53 

It was hardly to be expected that Mr. Lower’s errors 
should have been confined to the comparatively few species, 
of which I examined the types; and I have heen able to col- 
lect some further instances. Here, of course, demonstrative 
proof is not possible, but I have been careful to include only 
examples in which the circumstantial evidence is strong; in 
some of them it appears particularly strong. Of course, I 
may possibly be in error in one or two instances. 

~ 
Ss 

Name. REFERENCE. eee See 
OCALITY. ma 

aes 
4 

Nephopteryx chryserythra'P.L.8.N.S.W., 1901, p. 662) ‘‘Cooktown” |) 
Nephopteryx monospila... A 3 ‘* Broken Hill” 
Cryptophaga hyalinopa...| Tr.R.S.S.A., 1901, p. 82 | ‘* Duaringa ” | 
Cryptophaga panleuca ... », p- 83 | ‘* Cooktown” 
Xylorycta pentachroa... . >» p. 83 |“? Broken| Hall 
Onychodes (?) nhodoscens is 1902, p. 228] ‘‘ Derby, W.A.”| | @ 
Phycita leucomilta i. Fe 1903, p. 53 | ‘‘ Mackay ” z 
Heterographis gee ee 
phora Ne a . » Pio | “Derby, Wose | = 

Endotricha desmotona 633 be ep 60 ie an 
Noorda metalloma a a3 oy yp. 65 im 
Xylorycta philonymphea. . sh p- 229] ‘‘ Broken Hill ” 
Huzopherodes poliocrana 9 1905, p- 104 Ye 
* Hypographa cyanorrhea 4s 1903, p. 191) ‘* Alice Springs” 
Clupeosoma rhodea a aa 1905, p. 107) ‘‘ Mackay” J 

*If I am right in this identification, Mr. Lower’s description is 
inaccurate in some particulars. The very peculiar bidentate frontal 
process does not leave much room for doubt. 
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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 may 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 may 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 cf them have been received 
from Townsville by myself. 

The following is an additional list : — 

> 
oH 

NAME, REFERENCE. pw DISHED 9 ie 
-OCALITY. a 

a(S} 
} 
= 

(Enone xenopis .. ee e.o.n., 1902, p. 227) “* Broken Hill”|>) 
Cryptophaga isoneura... = 7) Ps 200) “Victoria | 
Taxeotis xanthogramma. ... - 1903, p. 186) ‘‘ Broken Hill; 

| Melbourne’) | @, 
Darantasia perichroa.... ie », p. 187) “Stawell” 5 
Procometis periscia a - », p- 200) ‘‘ Melbourne ” & 
Heliocausta episarca ae * 5 p 220  ,, cQ 
Pedois anthracias = at 1902, p. 246; ‘‘Stawell ” 
Lepidoscia melanoc gramma ee 1903, p. 71 | " 
Procometis tetraspora.. | i sous SO: 199| “Melbourne ” J 

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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Name. ReFERENCE. |PuBLisHmp Locaniry.! Troe Loeanrry. 

Syntomis crem- | P.L.8.N.8.W.,| ‘ Irrapatana, South | North-western 
notherma ... 1900, p. 29 Australia ” Australia 

This is a synonym of S. xanthosoma, 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. George Mas- 
ters, the Curator of the Macleay Museum, and if J am not 
mistaken Mr. Lower received an example from the same 
source before he published his description. 

I think the evidence T have given is sufficient to 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 by other observers. 
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RADIUM AT MOONTA MINES, SOUTH AUSTRALIA. 

By 8. Rapc.iirr (communicated by Prof. W. H. Bragg, 
M.A.). 

[Read September 4, 1906. | 

The ore deposits of Wallaroo and Moonta mines 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 commenced 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, | used a gold leaf electro- 
scope sufficiently sensitive to detect anything possessing an 
activity approaching one-hundredth of that of uranium oxide 

a8 

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 U,0,, 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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the 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 
conchoidal fracture; some specimens are of very low specific 
gravity (1°55), 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 U,O,, so the two measurements agreed fairly 
well. The activity of this sample gradually increased to 12. 

I would lke 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,O;. 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 ORE. | TAYLOR’S ORE. 

Cu OS: D 77. Cu et a 20 On, 
Al,O,Fe,O; ake BO: PrixecdsG@arbon ©). LO: 
©, ae Bm. 4f4 i Carbon... ies S'S 0) 
S bs A= PGA H,O ae Se Ssx0) 
Insoluble... ee G70) Insoluble ... Ses. 
Undet. (C H,O Zn 
SS — eer lit) 

(The carbon includes some volatile hydro-carbon. ) 

All active specimens so far examined have been found 
to contain a little lead, but the amount is very small, much 
less than 1 per cent. A uranium determination was made 
on a very interesting specimen from Treuer’s Shaft. It is 
apparently ordinary copper pyrites on quartz, and on one 
side there is a mustard-yellow incrustation which closely re- 
sembles carnotite. A piece of the pyrites was broken off, and 
gave on analysis 1°91 of U,O;. The preliminary work on 
the concentration of the activity having given satisfactory re- 
sults, a kilogramme of ore from Treuer’s Shaft (activity ‘06) 
was worked up, the original scheme of treatment being only 
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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 filtered off from 
the insoluble residue, and most of the copper 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 off, 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 place 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 precipitate 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 way 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 the 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. On 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 been 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 facility 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 U,O;. 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, possessing 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 two 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. 



NOTES ON SOUTH AUSTRALIAN MARINE MOLLUSCA, 
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[Read October 2, 1906. | 

Fuaras Vit; ro X. 

Family PATELLID At, Carpenter. 

Genus Paretua, Linné. 

Helcioniscus tramoserica, Martyn. 
Patella tramoserica, Martyn, Univ. Conch., t. 16; Reeve, 

Conch. icon., Mon. Patella, 1854, pl. xiii. f. or ; Adcock, Hand- 
list of Aquatic Moll., S. Aust., 1893, No. 392’; Pritchard and 
Gathif, Proc. Roy. Soe., Vict. 1903, xv. (n. s.), D. 191; Helcion- 
ascus tramosericus, Martyn, Pilsbry., Tryon’s Man. Conch., 1891, 
Si. ye tes, pl. Ixx. , gs. ip 50, 51, 52; Tate and May, Proc. 
Linn. Soc., N.S.W. 1901, 411. 

Patella diemenensis, Philippi, Zeit. f. Malak, 1848, p. 162 ; 
type locality, Hobart; Pilsbry., ‘'ryon’s Man. Conch., xill., p. 155 

Patelia variegata Reeve, Conch. Icon., 1854, Mon. ape tells 
pl. 16, 27.36, @, b, and c. 

Patella antipodum, H. A. Smith, Voy. Hrebus and Terror, 
Moll., p. 4, t. 1, f. 25, 1874, teste Pilsbry., op. cit., p. 142. 

Pritchard and Gatliff, loc. cit., give Helcioniscus melanosto- 
mus, Pilsbry., Tryon’s Man. Conch., a ool p, Lol pl. xxx, 
figs. 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 varegata 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 P. 
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. Pl. 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 apex 
radiate four broad opaque white bands, which increase to 
eight. 

Dim.—Height, 2°6 mm.; major diam., 2°7 mm.; minor 

diam,, 2°25 mm, 

Hab.—Spencer Gulf, 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°1'0°1'2)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, 
hooked 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. 

Obs.—I have called it a Helcioniscus. The dentition 
does not correspond with that of any of the Patellide, 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°1°0°1°2°)3, and Patellina; but its branchial cordon is in- 
complete, and this would place it in Helciomscus. 

The figures are not all drawn from the same radula, but 
from three radulz obtained from three individuals of appar- 
ently the same species. 

Patella ustulata, Reeve. 

Patella ustulata, Rve., Conch. Icon., 1855, vol. vili., pl. xxxi., 
f. 88, a, b; Ten.-Woods, P.R.S., Tasm., 1877 for 1876, p. 49; also 
1878 for 1877, p. 45; Tate and May, Proc. Linn. Soc., N.S.W., 
1901, vol. 26, pt. 3, p. 411; Pritchard and Gatliff, Proc. Roy. Soc., 
Vict., 1903, vol. xv. (n. s.), p. 193; P. (scutellastra) ustulata, 
Rve., Pilsbry., in Tryon’s Man. Conch., vol. xil., p. 101, pl. xxi1., 
Hes se, 

Patella tasmanica, Ten.-Woods, Proc. Royal Soc., Tasm., 1876 
for 1875, p. 157; also 1877 for 1876, p. 49; 1878 for 1877, p. 49; 
Tate and May, op. cit., p. 411; Pritchard and Gatliff, op. Gue:, 

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, Reeve. 

Patella aculeata, Rve., Conch. Icon., 1855, vol. viil., pl. 
xxxli., f. 90; Angas, Proc. Zool. Soc., 1867, p. 221, No. 224; Ten.- 
Woods, Proc. Roy. Soc., Tasm., 1878 for 1877, p. 45; Brazier, 
Proc. Linn. Soc., N.S.W., 1883, p. 224; Tate and May, 
Proc. Linn. Soc., N.S.W., 1901, vol. xxvi., pt. 3, p, 410; Pritchard 
and Gatliff, Proc. Roy. Soc., Vict., 1903, xv. (n. s.), pt. 2, p. 
193; P. (scutellastra) aculeata, Rve., Pilsbry., Man, Conch., vol. 
xili., p. 100, pl. 25, figs. 20, 21, pl. Ixi., figs. 71 to 75. 

P. squamifera, Reeve, Conch. Icon., pl. xxxil., f. 94; Angas, 
loc. cit., No. 225; Pritchard and Gatliff, loc. cit, p. 193. 

Found in numbers on the rocks at Port MacDonnell. As 
Tenison-Woods says of P. ustulatu, Reeve, it lives “below 
low water” on the rocks on the ocean shore; it is commonly 
covered with nullipore, is very liable to erosion when old, and 
then is almost indistinguishable during life from Acmua 
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 Gatliif. 

Patella hepatica, Pritchard and Gatliff, Proc. Roy. Soc., Vict., 
ive. vol av. (n.s.), pt. 3, p. 194. 

Acmea striata, Pilsbry., (non Quoy and Gaimard), Man. 
Conen., vols xii., p. 47; pl. xxxv.,; figs. 27, 28, 29. 

Taken dead on beach at Port MacDonnell. 
Obs.— the last three species resemble one another, and 

differ from the P. tramoserica series in being crenulated 
along the inner margin. I found all three at Port Mac- 
Donnell; P. aculeata alive on the rocks, P. ustulata 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 P. hepa- 
ticu, from Victoria. I feel confident that a larger series will 
unite these three as conspecific, and they will be called P 
ustulata, Reeve. 

Patella chapmani, Ten.-Woods. 

Patella ier anes Ten.-Woods, Proc. Roy. Soc., Tasm., 1876 
for 1875, p. 157; Pilsbry., in Tryon, Man. Conch., 1891, vol. 
S191.5-p. 101; Phi asd and Gatliff, Proc. Roy. Soc., Vicet., 1902 
vol. xv. (n. s.), p. 193; Tate and May, Proc. Linn. Soc., 1901, vol. 
xxvl., p. 410. 

Acmea alba, Ten.-Woods, Proc. Roy. Soc., Tasm., 1877 for 
1876, pp. 155, 156; Pilsbry., 1891, op. cit., p. 54, pl. xlii., figs. 
76-78: Tate and May, Woe. 16x Pritchard and Gatliff, loc. cit. 

Tate and May, loc. ct.5 ‘identify, it with P. stel laeformis, 
Rve., Conch. Icon., f. 48. It is rare in S. Aust., but has been 
taken at Port MacDonnell (W. T. Bednall) and at Roy ston Head, 
Yorke Peninsula. 

Genus Nacetia, Schumacher. 

Nacella parva, Angas. 
Nacella parva, Angas, Proc. Zool. Soc., 1878, pl. liv., f. 12; 

‘‘Hab., Holdfast Bay and Aldinga Bay: parasitic on seaweed ; 3 
Adcock, 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 Pritchard 
and Gatliff do not record it in their Victorian catalogue, nor 
Tate and May in their Tasmanian Census. I have not seen it 
from W. Australia. 

Nacella compressa, spec. nov. Pl. 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 VV. 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 very narrow zostera or vther growth. 

Nacella crebristriata, Verco. 
Trans. Roy. Soc., S. Aust., 1904, vol. xxviii., p. 144, pl. xxvi., 

figs. 20, 21. 
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The only habitat given was South Australia, but Tate’s 
shells almost certainly came from Moonta Bay, as they were 
in a tube with others which T have described in this paper as 
Scutellina alboradiata, sp. nov., and which have been ob- 
tained in numbers at Moonta Bay by Mr. Zietz. 

Nacella stowz, spec. nov. Pl. 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 striz, with crowded minute sublenticular 
accremental striz. 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 shaped as in Patella; fairly dis- 
tinct, margined in front opaque white; behind this pinkish-_ 
brown, which extends backwards in two shrrt diverging 
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. Z 

Dim.—Length, 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). 

Family ACM AIDA. 

Genus Acmz#a, Eschscholtz. 

Acmeza octoradiata, Hutton. 

Patella octoradiata, Hutton, Cat. Marine Moll. of New Zea- 
land, 1873, p. 44; Acmea saccharina, Linné, var. perplexa, Pils- 
bry., Tryon’s Man. Conch., 1891, vol. xiii., p. 50, pl. xxxvi., figs. 
69, 70, 71; Acmea perplezxa, Pilsbry., Taylor, Nautilus, 1892, vol. 
wi., p. 89; Aemca saccharina, Iinné, Tate and May. Proc. Linn. 
Soc., N.S.W., 1901, vol. xxvi., nt. 3, p. 411; Patella perplexa, 
Pilsbry., Pritchard and Gatliff, Proc. Roy. Soc., Vict., 1903, voi. 
xv., pt. 2, p. 194; Acmea 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. 

Acmeza alticostata, Angas. 

Patella alticostata, Angas, Proc. Zool. Soc., Lond., 1865, p. 

56, pl. ii., f. 11; type locality, Port Lincoln; Hedley, Proc. Linn. 

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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Obs—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 Acmea 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, pl. 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 Gatliff, Proc. 
Roy. Soc., Viet.,. 1903, vol. xv. (n-s.),.-pamijZ yer eee 

Hedley affirms them to be different species, loc. cat. 
, 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 1'1 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 may be found between 
the spatula and the margin, generally in blotches. 

Acmzea marmorata, Ten.-Woods. 

Proc. Roy. Soc., Tasm., 1876 for 1875, pp. 166, 157m, 
1877 for 1876, p. 53: Pilsbry., Tryon, Man. onch. 1891, vol. 
5 Gilt epg] OSD) pl. xlil. figs. 66- 70: Adcock, Handlist Aquatic Moll., 
S. Aust., 1893, p. 9, No. 399; Tate and May, 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. 2,10. 

Patella latistrigata, Angas, Proc. Zool. Sec., "Lond. 1865, 
154, and p. 186, No. 196; Adcock, loc. cit., 1893; Pritchard a 
Gatliff, loc. cit. ; Helcioniscus latistrigata, Angas, Pilsbry., loc. 
cit., p. 143 

Locality.x—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 shell 17 mm. 
long to 85 mm. in one 18 mm. long. When on the rocks they 
may be so rough and acutely costate as to be mistaken for 
alticostata, Angas. Usually with a flat base, 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 of 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 pallid 
examples this is very slight. 

Adcock makes P. gealer, Angas, a synonym, and Pritch- 
ard and Gatliff give it priority, and A. marmorata as a 
synonym : but Angas’s shell is a distinct species. P. latistri- 
gata, Angas, from Aldinga, is a half-grown example, with 
broad radial stripes. 

Acmzea calamus, Crosse and Fischer. 

Patella calamus, Crs. and F., Journ. de Conch., 1864, p. 
348; 1865, p. 42, pl. iii., figs. 7, 8; Tate and May, Proc. Linn. 
Soc., N.S.W., 1901, vol. XXVi., pt. 3, p. 412; Acmea calamus, Crs. 
and F., Angas, Proc. Zool. Soc., Lond., 1865, p. 186, No. 200; 
Pilsbry., Tryon, Monmsscaneh,, 1S91, vol. xii., p. 64, pl. xxxvu., 
figs. a; 4: Adcock, Handlist Aquatic Moll., S. Aust., 1893, p. 9, 
No. 395 ; Pritchard and Gatliff, Proc. Roy. ” Soe., Vict., 1903, vol. 
mV. {n. s.), pie 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 dcmaa conéidea, 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. vil., p. 551), and Quoy 
does not describe it as having any radial threads, but as being 
“obtuse and rounded at the apex’; this A. calamus never 1s, 
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 wholly 
white within and without, or the apical part may be white 
and the rest ornamented, either with tiny brown spots, more 
or less abundantly and irregularly 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 interual 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. 

Acmeza flammea, Quoy and Gaimard. 

Patelloida fammea, Quoy and Gaimard, Voy. Astrolabe, Zool., 
vol. 111., 1834, p. 354, pl. Ixxi., figs. 15 to 24; Lamarck, Anim. gs. 
Vert. (2nd edition, Deshayes, etc.), vol. vii., p. 552, 1836; Tate 
and May, Proc. Linn. Soc., N.S.W., 1901, vol. xxvi., pt. 3, p. 
411; Ten.-Woods, Proc. Roy. Soc., Tasm., 1877 for 1876, p. 51. 

Acmea fammea, Wuoy and G., Pilsbry., Tryon, Man. Conch., 
1891, vol. xili., p. 57, pl. xxxvii., figs. 78-83; Pritchard and Gat- 
lif, Proc. Roy. Soc.,. Vict., 1903, vol. xv. (n. s.); pt. 2; ps 196; 

Acmea crucis, Ten.-Woods, Proc. Roy. Soc., Tasm., 1877 for 
1876, p..52; and 1878 for 1877, p. 53; Pilsbry., op, citz) ace, p- 
xxxvil., figs. 12, 18, and 17, 19; Adcock, Handlist Aquatic Moll., 
Se Aust... 160s. p.. 9, No. 400 ; Tate and May, loc. cit., p. 411; 
Pritchard and Gatliff, loc. cit., p. 196. 

Patella jacksonensis, Reeve, Conch. Icon., vol. vili., 1855, 
pl: xxxix., figs. 127,‘a, and 0; Tate and May, loc. coy paste. 
Pritchard and Gatliff, loc. cit., p. 196; Tectura jacksoniensis, 
Reeve, Pilsbry., loc. cit., p. 58, pl. xlii., figs. 71-75, and var miata, 
Reeve, loc. cit, pl. xxxv., figs. 32}'33. 

Patella geale1, Angas, Proc. Zool. Soc., Lond., 1865, p. 57 
and p. 186, No. 198; not Adcock, loc. cit., p. 9, No. 399; Acmaa 
gealer. Angas, Tate and May, loc. cit., p. 412; not Pritchard and 
Gatlut- locz cet., p. V7. 

Patella mixta, Reeve, Conch. Icon., 1855, vol. viil., pl. xxxix., 
figs. 129, a and b; 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 24 
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, Linné, 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. fammea, Quoy and Gaim- 
ard, and A. subundulata, 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. 

ae 
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A. jacksoniensis, Reeve (type locality, Port Jackson), 1s 

represented in Tate’s collection of South Australian shells, 

but I am unable to separate them from A. flammcea, Quoy and 

Gaimard, and agree with Pritchard and Gatlifl, who unite 

them. The type locality of P. mixta, Reeve, is Port Phillip, 

Victoria. Tate and May make jacksoniensis, Reeve, a syno- 

nym of A. gealei, 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 base, 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. crucis, Ten.- 
Woods. 

A. gealei, Angas, was formerly regarded in South Aus- 

tralia as a synonym of A. 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 certainly very variable. One form has 
numerous well-marked radial riblets, and a sharp apex, and 
may be regarded as the typical 4. fammea, 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 coste, which are broad and rude, and some- 
what corrugate the surface, and is the Patella 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. gealer, 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 distinct 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 ve 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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Acmza conoidea, Quoy and Gaimard. 
Patelloida conoidea, Q. and G., Voy. Astrolabe, Zool., vol. 

it, 18345 p? 300, pl. Ixxi-) figs: 5 to 7; Lamarck, Anim. s. Vert. 
(Qnd edition, Deshayes, ete. ), vol. vii., p. 551. 

Acmeea conoidea Y. and G., Angas, Proc. Zool Soc., Lond., 
1865, p. 186, No. 199: Pilsbry., Tryon, Man. Conch., vol. xiii., 
1891, p. 53, pl. xxxvii., figs. 84, 85; Adcock, Handlist Aquatic 
Moll., S. Aust., 1893, p. a9, No. 396 ; i and May, Proc. Linn. 
Soc., N.S.W., 1901, vol. xxvi. pt. 3, . 412; Pritchard and Gat- 
liff, Proc. Roy. Soc. , Vict., 1903, vol. i (n. S,) pt. Zeus 19a. 

Type locality, Kane George's Sound, Western Australia, 
taken alive, only one example. 

Tate regarded it as conspecific with A. calamus, Crosse 
and Fischer, and made this a synonym, but this is a mistake. 

Port MacDonnell, on rocks above low water. 

Acmea subundulata, Angas. 

Proc. Zool. Soc., Lond., 1865, p. 155, and p. 186, No. 202; 
Ten.-Woods, Proc. Roy. Soc., Tasm., 1877 for 1876, p. 52; Adcock, 
Handlist Aquatic Moll., S. Aust., 1893, p. 9, No. 398; Pritchard 
and Gatliff, Prec. Roy. Soc., Vict., 1903, vol. Xv. (n, <8.), Duae, 
p. 196. 

Tectura subundulata, Angas, P.Z.S., 1867, p. 220, No. 218. 

Angas’s type locality was Port hela. 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 Normanville. These have been identified from 
Angas’s types in the British Museum by me. 

Ten.-Woods, loc. cts was doubtful if it would not be 
found identical with A _ flammea, Quoy, and Pritchard and 
Gatliff, Joc. cit., record it as a synonym of Quoy’s species; 
but, after comparison with a large number and various forms 
of this variable shell, I cannot recognize it as conspecific. 

(?) Acmza punctata, Quoy and Gaimard. 

Patelloida punctata, Q. and G., Voy. Astrolabe, Zool., vol. 
ill., p.. ooo, pl. 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 light-brown spots, 
about 9 in a circle. Internally white; one shows the spatula 
distinctly in light brown. Quoy describes his shell as smooth, 
and figures it with three rows of spots. 

It differs from a young A. calamus, Crosse and Fischer, 
in being less round, with its apex more excentric and ante- 
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curved, and in having much finer and more crowded striz. It 
differs from 4. subundutara, Angas, in being less elevated, 
less orbicular, with a sharper and more antecurved apex, and 
in its colour. 

Acmeza septiformis, Quoy and Gaimard. 

Patelloida septiformis, Quoy and Gaimard, Voy. Astrolabe, 
Zool., 1834, vol. iii., p. 362, pl. Ixxi., figs. 48, 44; Lamarck, Ann, 
s. Vert. (2nd edition, Deshayes, etc.), 1836, vol. vu., p. 990; 
Tectura septiformis, Q. and G., Angas, Proc. Zool. Soc., Lond., 
1867, p. 220, No. 219; Acmea septiformis, @. and G., Ten.-Woods, 
Proc. Roy. Soc., Tasm., 1877, p. 50; Pilsbry., Tryon, Man. Conch., 
vol. xili., 1891, p. 55, pl. xxxvii., figs. 93, 94; Adcock, Handlist 
Aquatic Moll. S. Aust., 1893, p. 9, No. 397; Tate 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. 

A. scabrilirata, Angas, Proc. Zool. Soc., 1865, p. 154, and p. 
186, No. 201; Pilsbry., Tryon, Man. Conch., 1891, vol. xii. p. 
56; Pritchard and Gatliff, lot. cid. 

petterdi, Ten.-Woods, Proc. Roy. Soc., Tasm., 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 

mim. 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 acm@a 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 lire may be marked from apex 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, especially about 
the summit, evidently due to boring by molluscs, and not to 
erosion. 

Locality.—From Port MacDonnell to Fowler’s Bay ; 
rather common. 

Acmeza cantharus, Reeve. 

Patella cantharus, Reeve, Conch. Icon., vol. viii., 1855, pl. 
xl., f. 131; Pritchard and Gatliff, Proc. Roy. Soc., Vict., 1908, 

\ 
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vol. xv. (n. s.), pt. 2, p. 195; Acmaa cantharus, Reeve, Pilsbry., 
Tryon, Man. Conch., 1891, vol. xiii., p. 55, pl. xxxyil, Ges, 12: 
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 Gatl:ff cite it as a syno- 
nym of A. sentiformis, Quoy and Gaimard. A shell from Port. 

MacDonnell, collected in numbers, is probably Reeve’s shell. 
A. sentiformis, Quoy and Gaimard, is also abundant there. 
The two forms may run into each other, but the intermediate 
erades 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 striz 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 margin 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. sentiformis, though their 
marked erosion contrasts strongly with the usually well-pre- 
served surface of these. 

Family FISSURELLID A. 

Genus EmarGinuLa, Lamarck. 

Emarginula superba, Hedley. 

Records of the Aust. Mus., 1906, vol. vi., pt. 3, p. 216, pl. 
XXxvil., figs. 7, 8; type locality, 250 fathoms, east of Port Jackson. 

My specimens have been identified by Mr. Hedley from 
his type. Huis 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 these 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 
“superoa,’’ 

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 fath. 

oms, 3; 150 fathoms, 3; 200 fathoms, 1. Some were quite 
recent, many were broken, all were dead. 

Family SCUTELLINID, Dall. 

Genus ScuTELLINA, Gray. 

Scutellina calva, spec. nv. Pl. 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 striz, distinctly granulated with concentric 
strie. 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 Helcioniscus wlibrata, Verco.—It is less 
solid, has a curved apex, flat base, axial lire, no colour mark- 
ings. 

Scu- 

tellina, aus its apex is fected away from the opening of 
the muscle- scar; though its summit is nearly central. Its 
specific name indicates its bald apex. 

Scutellina alboradiata, spec. nov. Pl. 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 strie. Internal surface radially scratched. The rit: 
are ornamented with opaque white radii, rather wider than 
the diaphanous interspaces. 

Via weight, 22 mm.; maj. diam.,)3°3 mm.; min. 
diam., 2°4 mm. 

Locality.—Moonta Bay, Spencer Gulf; collected in num- 
bers in shell sand by Mr. A. Zietz. Several individuals were 
in Tate’s collection, labelled ‘“Scwtellina, sp., S.A.,” in the 
same tube as shells which I lately described as Nacella crebri- 
striata. So probably the locality of WV. crebristriata is also 
Moonta Bay. 
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Diagnosis.—From Nacelia crebristriata, Verco ; it ig less 
solid, more rounded, has its apex less excentric, and fewer 
and less valid ribs. From Scwtellina calva, it is narrowed 
anteriorly, has no crowded axial lire, is white-ribbed. From 
Cocculina tasmamica, Tate and May, its apex is more central 
and leans backwards. 

Obs.—In some examples the opaque radii are much nar- 
rower, or a wide and a narrow one may alternate. The opaque 
lines are not continuous, but composed of arrow-heads, with 
their points towards the margin, or of zig-zags, or dots. 

Its generic location is somewhat dubious. 

Family TROCHID. 

Genus Basriissa, Watson. 

Basilissa radialis, Tate; var. bilix, Hedley, sp. 

Jel be Cem irease ails 2h bray 

Seguenzia radialis, Tate, Trans. Roy. Soc., S.A., xin. ; 1890, 
Deg loa) «pret th: 

Astele bili, Hedley, Records Austr. Mus., vi., pt. 2, 1905, 
(Ne Hic Jere 

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- 
aries, 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 
periphery 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 eaual, concen- 
tric rounded spiral lire, as wide as their interspaces. The 
surface is cancellated by crowded narrow erect lamellz, cross- 
ing the spirals and sinuous, but not following exactly 
the outline of the labrum, and ending at the outer 
basal lira. Crowded radial _ striz cancellate and 
granulate the base, and extend to the lira nearest the umbil- 
icus. Aperture obliquely quadrate, with a large 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 oblique, concave, expanded towards the umbilicus, trun- 

a — 
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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.—Shell figured and described (in Dr. Verco’s 

collection), with 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. 

Obs. —_This shell was figured for description as a new 
species, but Mr. Hedley recognized it. as his Astele bilix, which 
was an immature shell, and did not plainly reveal the aper- 
tural sinuses. He suggested its location in Watson’s genus 
Basilissa, as emended by Dall, in Bull. Mus. of Comp. Zool., 
1889, pp. 383-385. With this it corresponds closely. One 
individual shows very well the nacreous central claw- like pro- 
cess in the labrum, somewhat infiected, to which Dall refers. 
It very probably belongs to the section A neistrobasis, 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. 

Sequenza radialis, 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 are more sloping, and have more nearly uni- 
form spirals. The base is flatter, the perforation and its bor- 
dering tubercles are larger. Dall, however, in discussing B. 
costulata, Watson, and var. depressa, 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 marginal tooth, 

proportional to its size as a spiral, except those which end in 
the depth of the two labral sinuses. . 

Genus Scana, Klein. 

Scala nepeanensis, Gatliff. 

Poeereeoer:. Viet, 1906, vol.. xix. -(n. s.).,, Pt. 1, 
p. 1. Pl. 1, fig. 5. ‘‘Shell sand, Ocean Beach, Point Nepean.” 

One example has been found in dredge-siftings, depth 
and locality not noted, probably St. Vincent Gulf. 
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Family TRICHOTROPID &. 

Genus Lippistes, Montfort. 

Lippistes separatista, Dillwyn, sp. PI. ix., figs. 6 to 9. 

Turbo helicoides, Gmelin, Syst. Nat., p. 3598, No. 109; Turbo 
separatista, Dillwyn, Conch. "Cab., vol. x. , p: 298, pl. elxyv., figs. 
15895 15905. Cat. Recent Shells, ‘ii, p. 867, 1817 ; Wood, Ind. 
Test. p. 151, Die) xoexaaeels, g1 26, 1825 : Sa chemnitaii, A. 
Adams, Proc. Zool. Soc., ’ Lond. 1850, 45; Tryon, Man. Conch., 
Da Dar, cp lo) Walle wee 70; Rep. Ghalleweee Zool., KV) 428 : 
Prichotropis tricarinata, Brazier, Proc, Linn. Soc., N.S.W., 1877, 
i., p. 813; Separatista separatista, Dillwyn, Hedley, Records Aust. 
Misi iv, (Notas OOK, 126, pl. xvii., £. 22; Lippistes separa- 
tista, Dillwyn, Hedley, Proc. Linn. Soc... N.S.W.., sea p. 24; 
Trichotrops blainvilleanus, Petit, Journ. de Conch. 1851, P. 
22 pl Li £2 evon', Man. Conch.., 183 7/,).1sSee 45, ol, pe 
69 ; Trichotropis gabrieli, Pritchard and Gatut, Proc. de 
Vict.- 1889) pales. pl.) xx, tends todd, Wows vol. xiii. is i “Tie 

Some years ago five shells were dredged by me, all sere 
one in 134 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 carine at each angle. See 
plixe tie wiGa (But, dine 1699. had the opportunity at the 
Natural History collection of the British Museum in London, 
of comparing it with various species of the Trichotropide, and 
Mr. E. A. Smith kindly assisted me. 

Lippistes helicoides, Gmelin, from the Philippine Islands, 
with four shells on ‘ae tablet, were identical. On the back 
of the tablet carrying them was the following: —“Turbo heh- 
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 chemnitzw, A. Ads., P.Z.S., 1850, p. 45, types, I. 
Bureas, Phil., H. 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. chemmitzu, 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, in the “Challenger” Reports, xv., p. 429, agrees 
with Beck in the identity of S. chemmitzi, A. Adams, and 7’. 
blainvilleanus, 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 
carine it is elevated into low spiral laminz, which are con- 
nected by more marked axial lamine. 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 pl. 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 Trichotroys borealis, Broderip, 
as figured in Fischer’s Manuel de Conch., 1887, p. 689. It 
has a rachidian tooth with a multicuspidate margin, rather 
more finely serrated, a large transversely quadrangular lateral 
with a multicuspidate border and two simple arcuate sharp 
margimais. (PI. ix., fig. 9.) 

The operculum is horny, subtrigonal, with an apical nu- 
cleus (pl. ix., fig. 8), and fairly closely resembles that of 
T. borealis, Brod. The affinity 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 sclid, whorls five, rapidly increasing. Pro- 
toconch, one and a kalf whorls, convex, smooth, but for four 
equal and equi-distant lire. 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 
lire 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 lire, 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 microscopically 
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spirally incurved. Crowded axial lirelle, about as wide as 
their interspaces cross the carine: every sixth or seventh one 
is strong ; the next two or three are finer, and those following 
gradually increase. At the intersections are minute tubercles, 
which at intervals are comparatively large. The basal axials 
are less unequal. Aperture quadrangularly hemispherical. 
produced at the baso-columellar junction. Outer lip corru- 
gated by the carinz. 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°99 mm.; aperture, 2%] mm: 
by 16 mm. ‘ 

Locality.—Type, 40 fathoms, off Beachport, dead, with 
two co-types; 110 fathoms, 2 dead. 

Diagnosis.—From Lippistes separatista, Dillwyn. It is 
much smaller, and more solid, the protoconch is much smaller : 
the whorls increase less rapidly, have three lire on the spire 
and four on the body-whorl, are lirated on the infra-sutural 
slope instead of smooth, have no nolygonal shape, the base is 
lirated instead of smooth, axial lirelle tuberculate the carine 
and continue to the columella, and the umbilicus is rimate. 

Genus SEGUENZIA, Jeffreys. 

Seguenzia polita, Verco, spec. nov. Pl. ix.,, figs. 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 striz 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 lire 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, which is 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 coneave, smooth, thick, polished, and expand- 
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ed, so as nearly 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.--It approaches S. elegans, Jeffreys, Proc. 

Zool. Soc., 1876, p. 200: Tryon, Man. Conch., vol. ix., p. 47, 
pl. viii., fig. 75: but is distinct 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 carinze to sinus, and a less production of 
the baso-labral angle. It is also very similar to Sequenza 
monocingulata, Seguenza, as figured by Dall.in Bulletin 37, 
1889, of the United States Nat. Hist. Mus., p. 142, pl. Ixii., 

figs. 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 SipHonarta, Sowerby. 

Siphonaria stowz, spec. nov. Pl witi:, figs. 3:t0 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 
straightly 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, multiplying 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, 75 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 simple cusps, and these 
as well as the teeth grow gradually smaller the further they 
are from the centre. (Figs. 6, 7, 8.) 

Hab.—Pondolowie Bay, in Spencer Gulf, on rocks above 
tide mark: 9 examples, alive. Fry in shell sand. King’s 
Point, Encounter Bay (Miss Stow). 
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Obs.—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 94 mm. 

I have named the species after Miss Stow, who col- 
lected the immature examples. 
by 6°5. 
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EXPLANATION OF PLATES. 

Pruate VIII. 

Scutellina alboradiata, Verco.—Ventral view. 
a a Side view. 

Siphonaria stowe, Vereo. — Dorsal view. 
ss 4 - Ventral view. 
a : Ki Side view. 

a, Radula. 
Radula, rachidian, and 

first lateral from the 
other half. 

Fifth lateral, side view. 
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5 Scutellina calva, Verco. '—Ventral view ! 
* Side view ! 

Nacella compressa, Verco.—Side view. 

” ” 9 Ventral view. 

Puate IX. 

Lippistes meridionalis, Verco. 
\ By ,,  Protoconch. 

Sequenzia polita, Verco. 
‘, <3 rs Lip in profile 

< Basal view. 
Lippistes separatista, Dillwyn.—Spire, full view. 

With epidermis. 310) 9) bp) 

“4 a8 fe Operculum. 
oe He Ng Radula. 

Puate X. 

Basilissa radialis, Tate, var. bilir, Hedley. 
oe - a » ase. 

,, Outer lip. 
$9 ”) 9h) 39 

Nacella stowe, Verco. — Ventral view. 
i i re Side view. 

Helcioniscus illibratu, Verco.—-Side view. 
Ventral view. | 
Radula, front view. 
Laterals, side view. 
Marginal, side view. 
A second radula, front 

view. 
Laterals, side view. 
A third radula, front 

view. 
A lateral, side view. 
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DESCRIPTION OF A NEW CALADENIA. 

By R. 8S. Rocers, M.A., M.D. 

[Read October 2, 1906. | 

PuaTe XI. 

Mr. EK. Ashby, of this Society, has handed me an orchid 
which he colleeted at Blackwood on September 16 of this year 
(1906). 

It was blooming at a time when Glossodia major 
and CUaladenia defortais 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 (’. 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 Cases — 
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 with 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. 

Labeliwm entire, 3-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 }-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 was 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. 

I 
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After 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 Caladema deforms. 

The lack of total agreement between the two specimens 
makes the first hypothesis dificult 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 Valeana major was discovered at Mylor, but in spite 
of the most diligent search on the part of collectors, ne 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 unknown 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 the latter genus should be included under the former. 

DESCRIPTION OF PLATE XI. 

A. Side view. B. Front view. C. Back view. D. Enlarge- 
ment to show front view of column and labellum. E. Side view 
of column and labellum, showing golf-stick and sentinel calli. 
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THE GEOLOGY OF THE MOUNT LOFTY RANGES.-PART II 

(THE LOWER AND BASAL BEDS OF THE CAMBRIAN.) 

By Water Hawcenin, F.G.S8., Lecturer in Geology and 
Paleontology in the University of Adelaide. 

[Read July 10, 1906.] 
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[.—INTRODUCTION. 

In a previous paper which | 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 purple slates, quartzites, and 
limestones, which form the upper members of the Cam- 
brian beds, and are mainly covered, in the southern paris 
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 Archwocyathina, Ohbo- 
lella, and other characteristic Cambrian fossils. 

(b) 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. Roy. Bods: (8. Aus.), vol. xxviii. (1904), p. 253. 
12 
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merge into the next following. Typically developed at Brigh- 
ton, Reynella, and Hackham. 

(c) Fine-grained and tanded clay slates (ribbon slate), 
which are slightly calcareous. At Tapley’s Hill, ete. 

In continuation of the same subject,*the present paper 
deals with the beds which 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 points 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. 

I1.—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. Selwyn. “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 laminated 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 im situ.” Parl. 
Paper No. 20 of 1859, p. 8. [The granites observed by Sel- 
wyn occur as glacial erratics. ]. / 

ee eee aes ee 
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fovea. Gy H. F. 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.” Parl. Paper 
No. 65 of 1872, p. 12. 

1879. K. 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 subangular pebbles of 
gneiss in the siliceous clay slates at Hallett’s Cove.” Pres. 
Add. Ad. Philos. 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 im 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’- 
West] consist of argillaceous grit and conglomerate, quartzose 
grit, quartzite, kaolinized slates, and 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, cherty flint, granite, porphyry, and limestone), many of 
the boulders being of considerable size, interstratified with 
clay slates,” etc. Parl. Paper No. 102 of 1884, p. 1. 

“The conglomerate beds at Mount Nor’-West contain 
pebbles, boulders, and pieces of granite, quartz,” ete. 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 through 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 range 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 throuch gradual change into gneiss and 
granite, where all the boulders, with the exception of the 
quartzites, are also changed into granite, but generally of a 
different texture from the matrix, so that, on weathering, the 
boulders come out in their original shapes. The slates are 
seen in small strips of country, Sooctle in the centres of anti- 
clinals or by faults. The boulder slate runs from the Daly 
and Stanley Mines to Hamilton Creek and Billy Springs.” 
Parl. Paper No. 40 of 1884, p. 3. 

1885. H. 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.’ Parl. 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 granitic and metamorphic rocks.” Parl. 
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 fof 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. H. 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 history.” Records of Mines, 

1898. 
1899. H. Y. L. Brown. Oladdie Station :-—‘‘The coun 

try rocks in this district are vertical and inclined flaggy 
slates, sandstones, limestones, and slate conglomerate.” Parl. 
Paper, 1899. 

1901. W. Howchin. Preliminary Note on Glacial Beds 
of Cambrian Age in South Australia. Trans. Roy. Soc., South 
Aus. toi, p. 10. 

1901. C. Chewings. Glacial Beds of Cambrian Age in 
Far North of South Australia. Trans. Roy. Soc., South Aus., 

1901, p. 45. . 

1901. T. W. Edgeworth David. The Glacial Theory |‘‘By 
an Investigator”’], The Register (S.A.), September 17, 1901, 
The Advertiser (8.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. Jhid., p. 198. 

1902. T. W. Edgeworth David. Note appended to Re- 
port of South Aus. Glac. Inves. Committee. Jhid, p. 199. 

1902. E. F Pittman. Two photographs of glaciated boul- 
ders from glacial till, Petersburg, South Aus., Zbid., facing p. 
200. 

1905. J. D. Tliffe 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 seq., in 
correspondence columns. 

1906. J. W. Gregory. “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. 

Iathological.—A great uniformity of features is main- 
tained over very wide areas, which makes the identification 
of these beds comparatively easy. The greater part 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 have 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 may 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 striz on their surfaces, caused by rotation in their bed. 
Striz thus caused are of a totally different kind from glacial 
striz, 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—/(a) by the 
typical features of the unstratified till: (+b) the number, 
great size, and promiscuous distribution of the boulders; (c¢) 
the essentially foreign character of the included erratics; (d) 
the clear proof of glaciation on subangular erratics ; (e) other 
minor features usually present in ice-laid material. 

Form of Glaciation.—Mr. Woodward’s suggestion of 
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floating ice as the conditions under which these beds were laid 
down is undoubtedly correct. There is no instance of a hard 
glacial pavement that would indicate land-ice as the agent, 
but a continuity of deposit which shows that the material 
was laid down in an area of uninterrupted sedimentation. 

HLatent.—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 and west 
direction of 206 miles. The beds have been subjected to much 
faulting, which, in the case of strike faults, have repeated or 
obscured the beds, aud 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 in 
the Sturt Valley.” I do not intend to discuss the 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 glacial origin of these 
beds have received the unqualified acceptance of several 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 under the following sections: —fa) The Upper 
Quartzites (Mitcham and Glen Osmond beds): (6) the Thick — 
(Glen Osmond) Slate: /¢) the Middle or Thick Quartzite ; fd) 
the Phyllites and Lower Limestone; fe) the Basal Grits and 
Conglomerates. 

ifl._-Upper Quartzites (Mitcham and Glen Osmond 

Beds). 

The junction of the till beds with the underlying quartz- 
ites can be conveniently studied 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, ITundred 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 Quartzites, 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 references, ante, under the names of Professor T. W. 
E. David, Professor J. W. Gregory, Mr. E. F. Pittman, and 
others. 



235 

and Mitcham (two miles apart), appears to be the 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 
metamorphosed by the infiltration of silica from solutions. The 
proportion of siliceous 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 building ; but 
where high it is hest adapted for road metal. In many 
places 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.* 

1V.—The Thick Slate (Glen Osmond Slate). 

The quartzites of the Glen Osmond and Mitcham dis- 
tricts are interstratitied 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, te 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 much 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 Aus. Quartzites, &e. 
Trans. Roy. Soc. South Aus., vol. xxvil., p. 193 
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directed from the east, towards the west, and has resulted in 
the stronger quartzites making overfolds, and crushing 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 Hagle-on-the 
Hill; down the Waterfall Gully, and in a northerly direction, 
they form the grassy foot-hills which run parallel with the 
ranges. Ju 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 Eagle-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 pres- 
ence in them of a calcareous belt, which is moderately con- 
stant in its features, and forms a definite horizon in the series. 
Tt 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.— ‘* Blue-Metal’’ Limestone. 

The stone is a blue-black carbo-argillaceous 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 the old road, about half a 
mile higher up than the hotel, and cross the new road in a 
north-west direction, just above the sharp turn which has ob- 
tained the name of the ‘“Devil’s Elbow.” Here a large quarry 
has been worked in 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 hillside, 

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, with several thinner beds of lime- 
stone in the section. It has been quarried at several points. 
Dip south-east at 25°. 

Beaumont.—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 angular 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 by 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 grey slates. 
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Stonyfell.—This outcrop occurs about two miles north- 
east of the preceding one. A private road passes behind 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 examples of bed- 
ding crossed by cleavage planes that can be obtained in good 
hand specimens. The beds having suffered a downthrow 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 gully, 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 beds 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 
Magill 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, with 12 feet of good 
“metal.” Dip west at 35°. <A little higher up, on the same 

bank, phyllites with a 6-feet bed of quartzite are seen in an 
old quarry. Here the beds show a sharp monoclinal fold, in 
which the septum has a dip to the south-west at 75°. 

On the new road to Norton Summit, about 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 as 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 
places 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 
presente 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 quartz 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 
thereby 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 Hagle-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 iimestone 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 the 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 censist 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 scrubby 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 appear in the 
sequel, it is believed that they represent the same geologica} 
horizon, although they 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- 
blance to the thick qvartzites which occur in the other locali- 
ties referred to above. The cuttings 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, which 
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 
here a sudden change to phyllites, with much 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 Hull, 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 by partings of a 
more or less shaly nature. These partings consist mainly of 
sand grains mixed with thin laminz 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 judged from data kindly supplied by the 
Surveyor-General’s and the Engineer-in-Chief’s Departments. 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, there is a conspicuous fault dyke in the centre of 
the quarry, 2 feet thick, having well-defined walls, and hades 
10° east. The dyke consists of breeciated quartzite and quartz, 
the whole mass thickly penetrated by dendrites. 

The beds being thin 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°. The 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 the 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. 

Stonyfell presents another isolated fragment of the thick 
quartzite, almost equalling 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. 
Tt 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 the 
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 nearly 
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 quartzite 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 Hull, the Fourth Creek Hill, 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 hthology 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 the 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, though 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. 

Vill.—The Phyllites and Lower Limestone 

(River Torrens Limestone). 

A phyllite is an argillaceous rock of a micro-crystalline 
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 ¢listinction between the Glen 
Osmond slates, which are sometimes phyllitic (especially in 
their lower members), and the phyllites proper, which 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 Hull, 
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 the 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. 

The Lower (or River Torrens) Limestone.—Towards the 

lower part of the phyllte-quartzite series (which underlies 
the thick quartzite of the Black Hill, Mount Lofty, etc.), is 
an important development of limestone. The main bed varies 
from a blue or buff-coloured lhmestone to a white crystalline 
marble. It is frequently dolomitic, and 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 appear to be the order in 
descent : — 

(a) Overlying (rather thick) quartzite. 

(6) Impure siliceous blue limestone. : 

(c) Calcareous quartzite. Weathers with quartz grains on 
surface of stone. 

(d) Quartzite. About 50 feet thick. 

(ec) Slate. Caleareous 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) Phylites 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 ridge behind the church. 
It crosses the new and old Corkscrew Roads, where it 1s 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 

ee 
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ridge, it appears on the south side of the old Montacute mine, 

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 
Creek 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 by 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 in 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 abruptly. 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 quarry 
for ironstone flux. Jn 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 side 
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-west of Mount Bold, and has been 
used to construct the ford of the river on the Clarendon 
Road. The stone apparently dips S.8.W. at 15°. I cannot 
definitely place this limestone, as it is a few years since I 
visited the locality, but it 1s 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 Lorry.—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 thrown 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 against the Pre-Cambrian beds at depth. 

In fig. 3 a fault. 1s shown which hades in the direction 
of the dip. This would have the 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 the following localities: —/(a) the Inman 
Valley; (4) in the ranges, a little east of Myponga; (c) on 
the Onkaparinga, a little below Hack’s Bridge, at Mylor; 
(d) at Aldgate, Stirling, and Carey’s Gully; (¢) on the 
southern spurs of Forest Range, between Summerton and 
Balhannah; (f/f) on the River Torrens, near the confluence of 
Sixth Creek, and through Houghton; (g) on the South Para, 
near Menzies’ Barossa Mine; (/) on a line, rather more to the 
east, forming escarpments of the Barossa Ranges, south-east 
of Williamstown; (7) 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, passing 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: Ibid., vol. xxvii. (1903), p. 82. 



250 

of the dark lines 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 Hospital 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 directina, 
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 grits bore to 
the granite was rendered difficult, inasmuch as the line of 
junction is obscured by soil and wash from the hills. 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 
Jocal grits, as well as diver gent in dip. On the south side of 
the granitic belt aplitic veins penetrate what may be a much 
altered quartzite; whilst on the north side the granite 1s 
bounded by taleose and chloritic slates, which show. a dip of 
75°, with a face to the road of 77 yards long. At the north- 
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ern limits of these slates the local sandstones are seen again, 
with a dip south-east at 45°. These beds, with granitic in- 
trusions, | regard as a Pre-Cambrian 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. It is 
almost due east of the one last described, and at no great «is- 
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. 
Flere 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. Mr. D. Mawson, B.Sc., Professor T. W. Edgeworth 
David, F.R.S., and Professor Skeats, D.Se., who concurred in 
the interpretation that had been given to the heds. 

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 Stirling 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 Woodhouse, for three- 
quarters of a mile, beyond which it cannot be traced in that 
direction, in consequence of the ground falling suddenly away 
to low cultivated flats. On the main road to Woodhouse and 
the old sawmill it is clearly defined, but very 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 
eranite 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 oranitic 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, Inman Valley.—The outcrop of the basal 
beds in the Inman Valley district 1s 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 pebbles exhibit the same mineral 
of primary origin in site. 

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 pebbles, showing as clean and smooth 
faces as though cut by a knife. 

The lower, or Pre-Cambrian, beds in this section con- 
sist chiefly 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- 
tary 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. 

(b) 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. 

(e) 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 stratigraphical unconformity. 

(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. 

Barossa.—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, these 
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 120; 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 felspathic 
cement, as in the Aldgate grits, mica is developed, and the 
stone often resembles a micaceous schist, whilst preserving 
the bedding-planes. 

I!menite 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 js 
the case with the Barossa beds. For a mile or more of out- 
crop these rounded stones are 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 pebbles 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 easy 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 morainic 
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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 LocaLitTiES.—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-Cambrian 
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 through 
its lower slopes and exposed fine sections. The beds are in- 
tensely altered slates, foliated, with felspar and quartz de- 

weloped along the planes of foliation, giving the rock a 

eneissic 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-Cambrian beds are largely 
penetrated by granitic intrusions, some of which are of great 
width. 

South Para.—The junction can be studied near Menzies’ 
Barossa 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 felspathic 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 (Archzan). 

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- 

J 



258 

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 the Pre-Cam- 
brian sedimentaries, which is 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 lamin to curve 
around them. Asa 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 Hise, 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 intrusicns, 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 

¥ yA. JiR eRE on Meron wS. Geo. Sur. Monog. xlvii., 
p. 120% 
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surface of the earth. Truly liquid rock is highly impregnated 
with water. It, therefore, is probable that at considerable 
depths we have, on the one hand, material which all would cal] 
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 
igneous injection and aqueous cementation, and all the vari- 
ous phases of pegmatization may thus be fully explained.’’* 

It is an interesting circumstance that Van 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 planes 
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 places 
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 hare places 
giving the resemblance to a light cover of snow. 

As accessory minerals in the pegmatized rock, the most 
prevalent are ilmenite and tourmaline. Both occur as in- 
clusions of quartz. The ilmenite is in grains and plates, some- 
times in considerable quantity. Tourmaline occurs. for the 
most part, as long acicular crystals of black colour. These 

* A Treatise oni Mefantorphiam U.S. Géo: Sur. Miche: sige 
p. 728. 

Aadbtd.,..pst25. 
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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 felsvar; 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) 1s 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. 7 

It is clear that prior to the movement towards elevation the 
base of the Cambrians had become depressed to a great 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 basal grits in a form 
almost indistinguishable to the eye. I was partic ularly 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 ietdence to show that there was, 
to a limited extent, contemporaneous pegmatization of both 
the Pre-Cambrian and the lover 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 ‘luring 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 Archzan 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 Cirection. 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 
Cane 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 which 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 friab!e material, will be- 
come widened and deepened. In certain places this rapid 
denudation may have 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 ecul- 
tivation, it is liable to waste to an excessive degree. 

HXPLANATION. OF PLATE Xie 

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, 

tc illustrate how the Lower Limestone may be prevented from 
outcropping at the surface. Two parallel trough faults are shown 
in the section, by which the beds are thrown 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 former. The section shows a normal fault, which 
hades im the direction of the dip of the beds. By this move- 
ment some beds slide down the fault-plane, and are thereby eut 
off from the surface. 
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FURTHER NOTES ON AUSTRALIAN COLEOPTERA, WITH 

DESCRIPTIONS OF NEW GENERA AND SPECIES. 

By the Rev. T. BLacxsurn, B.A. 

[Read October 2, 1906. | 

XXXVI. 

LAMELLICORNES. 

COPRIDES. 

ONTHOPHAGUS. 

O. Macleuyi, Blackb. I have received from Mr. R: C. L. 
Perkins a number of specimens from North Queensland, which 
I cannot venture definitely to pronounce specifically distinct 
from O. Macleayi, 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 
O. Macleay: 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 characterized 
in my tabulation (Tr.R.S.8.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 O. 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 prothorax 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 tibiz is almost nil. The Queensland 
specimens vary considerably in size (long., 3-4 |.), and in some 
of them the pronotum has a slight coppery gloss. The head 
of the male is unarmed. 

O. bipustulatus, Fab. By some oversight I misplaced this 
species in tabulating the Onthophagi 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 netidior, 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 O. Zietz7, and much less coarse 
than those of O. nitidior. 

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 of 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 redu_ing 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 who 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 [ 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 Diphucephala have been described under 
56 names, the earliest description being. I think, that of D. 
colaspidoides, Schonh., published about the year 1806. The 
only treatises that I know dealing 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 gives descriptions (many of them 
very insufficient) of the species known to the author, and 
which are divided into five groups, 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 
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a repetition of Waterhouse, with the addition of three new 
species. Other authors only catalogued the species 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 Diphucephale, as mere synonyms. The following 
of them I propose to assume to be correctly 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.=aurulenta, Kirby. 
D. lineatocollis, Boisd. = colaspidoides, Macl. (? Gyll.). 
D. splendens, W. 8. Macl.=colasjidoides, Macl. (? Gyll.). 
D. acanthopus, Boisd.= furcata, Guér. 
D,. pilistriata, Waterh.=lineata, Boisd. 
D. enea, Sturm=rugosa, Boisd. 
D. viridis, Sturm= sericea, Kirby. 
D. pusilla, Waterh.=smaragdula, Boisd. 

The following synonymy of Masters’ Catalogue must not 
be allowed to stand :— 

D. pygmea, Waterh.=fulgida, 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. Hope, Waterh.=furcata, Guér. 
[Waterhouse’s description applies well to a very distinct 

species. Guérin’s description (Voy. Coquille, vol. ii, 1830, 
p- 89), though very lengthy, 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 Hope, 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 Guérin’s habitat is erroneous, and I regard Hope: and 
furcata as two good species. It is to be noted that Water- 
house (Tr. Ent. Soc., I., 1836, p. 219) mentions a D. furcata, 
Guér., for which he gives 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 Diphucephala. 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 Guérin described in Voy. Coquille. | 

D, Spencer, Waterh.=rugosa, Boisd. 

[Here again Waterhouse’s description can be confidently 
identified with a familiar species; but Boisduval’s rugosa 
might be any one of several Diphucephala. 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 Spence: 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 Spence: 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 Spencer 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 Spencet; and 
an examination of the presumable type of D. prasina, Macl. 

(an the Macleay Museum), has satisfied me that it is the in- 
sect which I described as D. Kershawi, Macleay’s being the 
older name. 

I have now indicated as synonyms 10 of 56 names that 
have been used for Diphucephala. Of the remaining 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 the names that 
Macleay used for Diphucephale, but, unfortunately, with not 
very satisfactory results, as there is in very few instances any 
mark to indicate the actual type. In some cases specimens of 
more than one species bear the same name, and in one in- 
stance the presumable type differs widely in colouring from 
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the description. I place the names now to be treated of in 
alphabetical order : — 

D. azureipennis, Macl. The presumable type (in the Mac- 
leay Museum) does not seem to me to differ from )). pulchella, 
Waterh. It is a female. 

D. cerulea, Macl. Type presumably in the Brisbane 
Museum, which I have mot visited. The description would fit 
several species. 

D. cuprea, Macl. The presumable type (in the Macleay 
Museum) appears to me DV. rugosa, Boisd., var. 

D. fulgida, Boisd. The description cannot be identified 
with any particular species. 

D. hirtipennis, 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 not divided, latipennis is 
probably near Masters:, 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. pygmaa, Waterh. 

D. obscura, Macl. The presumable type in the Macleay 
Museum does not appear to differ, except in colour, from that 
of D. nitidicollis, Macl. The only definite. distinction that the 
description indicates consists in the greater length of the 
lateral foveze of the pronotum in obscura; but I do not find 
this a reliable character, except in a few instances of very 
peculiar lateral fovee. The length of these fovez 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. (2? Gyll.), but, inter alia multa, the size that 
Burmeister assigns is much too small for that identification. 
According to Burmeister, D. rugosa, Boisd., is a synonym of 
D. aurulenta, Kirby; but the latter is one of the species that 
even the vague description of J). rugosa cannot be made to fit. 
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D. Waterhouset, 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 
tibiz is very remarkable, but the description of the tibie 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. 

D. pulchella, 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. pusilla, 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 Diphu- 
cephale 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. smaragdula, 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 
habitat 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 Diphucephale 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 |. or more)... ... sericea, Kirby 
DD. Size small (less than 8 1.) 

K. Scutellum not punctured ... pubescens, Macl. 
EE. Scutellum punctured 

CC. Puncturaon of pronotum not 
as C, 

D. Base of elytra widely testaceous pulcherrima, Blackb. 
DD. Base of elytra not testaceous 4 

K. Lateral margins of elytra 
strongly dentate in the middle 

puberula, Blackb. 
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EE. Lateral margins of elytra at 
most feebly apavlar in the 
middle... ignota, MVacel. 

F. Sculpture of “elytra obso- 
lete around the apex .. nitens, Mayl. 

FF. Sculpture of elytra uni- 
form, or nearly so... rufipes, Waterh. 

BB. Longitudinal suleus of pronotum 
very wide and deep; lateral sulci 
large and approximating to each 
other. 

C. Pubescence of elytra not running 
in conspicuous vittee. 
D. Size very large (5 1.) ... spreta, Blackb. 
DD. Size much smaller (41, or less) nitidicollis, Jacl. 

OC. Pubescence of elytra running in 
conspicuous vittee. 

D_ Elytra very coarsely punctulate ; 
red with greenish gloss richmondia, Macl. 

DD. Elytra less coarsely punctu- 
late, green lineata, Boisd. 

BBB. Longitudinal sulcus of pronotum 
double at base . i MInima,| aact. 

AA. Legs metallic, and of dark colour. 
B. Elytra red : --- castanoptera, Waterh. 
BB. Elytra metallic. 

C. Longitudinal sulcus of pronotum 
not double in hind part. 

D. Front tibize unarmed externally 
above apical process. 

EK. 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  beryllina, Burm. 
FF. Pronotum very finely and 

_ feebly punctulate. 
G. Pygidium of female with 

a ‘large, deep impression Hopei, Waterh. 
GG. Pygidium of female even furcata, Guér. 

EE. Inner margins of clypeal 
emargination strongly  di- 
verging in male. Elytral 
punctures feebler and _ less 
defined Mastersi, Macl. 

DD. Front tibie with an external 
tooth above the apical process. 

“EK. 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. 

*D. Carteri, Blackb. (placed ‘under EE), is somewhat inter- 
mediate between the two aggregates. 
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G. Inner margins of clypeal 
emargination of male 
quite parallel, or even ap- 
aa aie towards 

a Elytral puncturation 
seriate, lightly im- 
pressed, and not very 
close ee ee 

HH. Elytral “puncturation 
very close, strongly 1m- 
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 

EK. Dorsal sulcus of pronotum 
very different in front and 
hind parts, or very wide 
throughout. 

F. Front angles of pronotum 
dentate, well separated 
from the head. 

G. Scutellum not both very 
flat, and closely and 
finely asperate. 

H. The lateral edging of 
the elytra does not 
quite reach the base. 
Size very large (more 
than 4 1.); 

T. Middle of lateral mar- 
gins of prothorax 
strongly  dentiform 

II. Middle of lateral 
margins of prothorax 
feebly angular 

HH. Lateral edging of 
elytra normal. 

I. Punctures of prono- 
tum isolated and 
well-defined, for the 
most part including 
a single granule. 

J. Lateral  sulei — of 
pronotum widely 
separated from 
longitudinal — sul- 
cus; female elytra 
mucronate ms 
Lateral. sulci of 
pronotum nearly 
or quite reach the 
longitudinal _ sul- 
cus; female elytra 
normal. 

JJ. 

colaspidoides, 
(?G 

Childreni, Wuterh 

affinis, Waterh. 

Edwardsi, Waterh. 

Macel. 
yl.) 

elegans, Blackb. 

laticeps, Maol. 

Barnardi, Macl. 
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: K. Transversely im- 
‘ pressed — behind 
t scutellum;  api- 

cal part of pygi- 
dium nitid, with 
basal pilose area 
triangularly pro- 
duced ne 

KK. Not having elvy- 
tra and pygi- 
dium as ‘‘K.”’ 

Li Hind: part - of 
scutellum bear- 
ing a_ deep, 
round fovea ... 

LL. Pygidium nor- 
mdi ts: ee 

II. Punectures of prono- 
tum feeble,  ill-de- 
fined, and generally 
including several mi- 
nute granules. 

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 
exceptionally 
close. 

L. Puncturation of 
pronotum (ex- 
cept fine close 
asperity) all 
but wanting... 
Larger punc- 
tures of prono- 
tum quite dis- 
tinct. 

M. Brilliantly 
nitid ; longi- 
tudinal  sul- 
cus of pro- 
Th, HOG yO a 
forming a 
large sub- 
quadrate ca- 
vity in front 
On basen! -:: 

MM. Much less 
nitid; long- 
itudinal sul- 
cus of pro- 
notum smal- 
ler and not 
quadrate 

LL. 

aurolimbata, Blanch. 

pulchella, Waterh. 

smaragdula, Boisd. ? 

rectipennis, Blackhb. 

sordida, Blackb. 

quadratigera, Blanch. 

angusticeps, Macl. 
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KK. Elytral  punce- 
turation excep- 
tionally fine and 
close crebra, Blackd. 

GG. Scutellum very flat and 
even, closely and_ finely 
asperate, 

H. Elytra normally (at 
most) costate. 

_I. Sculpture of head and 
pronotum strongly of 
subareolate character Spencei, Waterh. 

Ii. No distinct areole, 
but only fine close 
asperity, forming 
sculpture of head 
and pronotum._...._ Carteri, Blackb. 

HH. Elytra strongly  cos- 
tate prasina, Macl. 

FF. Front angles ‘of pronotum 
obtuse and not at all pro- 
minent rugosa, Boisd. 

CC. Longitudinal sulcus of pronotum 
doubled in basal part. 

D. Front tibie without any exter- 
nal tooth above the ae, pro- é 
jection parvula, Waterh. 

DD. An external tooth on front 
tibiz 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 ..: aurulenta, Kirby 

FF. The two parts of the longi- 
tudinal suleus of pronotum 
separated by a feebly-rais- 
ed obtuse ridge. 

G. Elytra more closely and 
less coarsely punctulate purpureitarsis, Mael. 

GG. Elytra more _ coarsely 
and less closely ane 
late xt .. obsoleta, Macl. 

EE. Pronotum subopaque, owing 
to the very fine and close as- 
perity of its surface ... .. “pygmea, Waterh. 

D. puberula, 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. 
Femine clypeo minus fortiter minus angulatim emarginato ; 

elytris ad apicem haud mucronatis. Long., 25 1.; lat. 12 1. 
Closely allied to D. pubescens, 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 ). 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. pulcherrima, sp. nov. Mas. Nitida, letissime 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 nec 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., 34 1.; 
fats V2 1. 

N. Queensland (Cairns). Sent by Mr. French. 

D. rectipennis, sp. nov. Mas. Sat nitida; sat angusta; elong- 
ata; ccorula, 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 haud plane 
conjunctis, lateribus in medio dentato-angulatis, angulis 
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anticis leviter dentiformibus posticis obtuse rectis; scu- 
tello minus equali vix perspicue punctulato ; elytris 
modice [fere ut D. colaspidoidis, Macl. (? Gyll.)] sculptu- 
ratis, lateribus rectis; tibiis anticis extus antice modice 
(ut D. Edwards, Waterh.), bidentatis, intus haud pro- 
ductis. Long., 3 1.; lat., 13 1. 
Remarkable for the straightness of the margin of the 

elytra, which is more straight even than that of D. pulchella. 
The present insect resembles pulchella in some respects, but its 
pronotum is very differently sculptured—the sculpture hav- 
Ing an areolated appearance after the manner of that of D. 
Spencet, Waterh., and others—and the longitudinal sulcus 
of the pronotum is in the hind part very much wider than 
that of pulchella, 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 tibie is 
of the character of the same in D. Hdwardsi, rather than in 
D. colaspidordes. 

Australia; I do not know exact habitat; unique in my 
collection. 

D. sordida, sp. nov. Sat nitida; obscure cuprea nonnihil viri- 
dimicans, vel enea, 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 ). Hdwardsi, Waterh.) bidentatis, intus haud 
productis. 

Maris clypeo ut precedentis (D. rectipenns, Bega ); feminz 
antice leviter sinuatim emarginato. lLong., 2?-34 1.; lat., 
14-12 1. 

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 Movutains. 

D. crebra, sp. nov. Mas. Sat nitida; supra lete viridis, sub- 
tus cyanea, antennis (clava obscura excepta) ferrugineis ; 
supra sat sparsim subtus magis crebre albico-pubescens ; 
capite crebre subtilissime aspera; clypeo minus lato, 
modice producto, antice angulatim sat fortiter emarg)- 
nato; prothorace sat transverso, supra obscure subareo- 
lato (areolis granula minuta nonnulla includentibus), 
sulco longitudinali ab apice ad basin gradatim latiori 
(parte postica fere subquadrata), sulcis lateralibus sat pro- 
fundis supra (certo adspectu) conjunctis, lateribus in 
medio angulatis haud plane dentatis, angulis anticis sub- 
dentiformibus posticis sat rectis ; scutello longitudinaliter 
canaliculato, subtiliter punctulato; elytris crebre minus 
fortiter [quam VD. colaspidoidis, Macl. (? Gyll.), multo 
magis crebre minus fortiter] sculpturatis, lateribus levi- 
ter sinuatis; tibiis anticis antice extus leviter bidentatis, 
intus inermibus. Long., 21 1.; lat., 14 1. 

The sculpture of the elytra of this species is not much 
different from that of D. pygmaea, Waterh. My specimen was 
sent to me by Mr. Lea, without indication of exact habitat, 
as D. purpureitarsis, Macl, which, however, has widely differ- 
ent sculpture of the pronotum. 

dD. 

Australia. 

Cartert, 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; clypeo 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 plano sat equali, confertim 
aspero ; elytris crebre minus fortiter [quam D. colaspidoi- 
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., 22 1.; Jat., 14 1. 
Allied to D. Spencei, Waterh., but much less strongly 

sculptured, and of duller colouring. 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.8.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 tibiz. Subsequent observation has shown that this 
same character distinguishes it from all the other known Aus- 
tralian genera of Sericoid Melolonthides, except Caulobius and 
the very widely separated genus Mechidius. Caulobius was 
founded by Le Guillou (Rev. Zool., 1844, p. 224), for a 
species from Hobart which he named vil/osus,* 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 
Silo pa pubescens, Er., and Omaloplia villigera, 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 pubescens bifid) he 
is no doubt mistaken in respect of pubescens. 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 O. villigera is a Caulobius, 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 Caulobius (Omaloplia) villiger, Hombr. and Jacq. In a 
former memoir (Tr.R.8.S.A., 1898), I associated provision- 

ally with C. villiger several new species that appeared to me 
(chiefly on account of different facies) not unlikely to be 
eventually regarded as generically distinct from it. JI am 
still of the same opinion regarding these insects, but the un- 
questionably close structural alliance between Automolus and 
Caulobius villiger (in spite of great difference of facies) only 
recently observed by me, aggravates the generic difficulty. 
The species describec as Camwlobw (?) in my former memoir 

*T may remark in passing that by a clerical error I called 
this species “O. pubescens, Le Guill.,’’ instead of ‘0. villosus, Le 
Guill.,” in Tr.R.S.S.A., 1898, p. 49. TI hope that anyone having 
occasion to refer to the - ‘memoir in which this lapsus calami occurs 
will be good enough to correct it. 
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are in facies intermediate between Auwtomolus and Caulobius 
villiger, in view of which I regard it as possible that the two 
may eventually have to be merged in one aggregate, the name 
Automolus being dropped as a synonym of Caulobius. As, 
however, it is easy to distinguish the Auwtomoli from C. villiger 
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 Awtomoli and Caulobii 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. Claws simple. 
B. Prosternal sutures closed. 

. Eyes small, not (or scarcely) pro- 
minent, and very conspicuously 

eranulate. 
D. Body winged. 

K. Front tibiz not as in EE. 
F. Elytral not ‘striped with 

conspicuous wide pubescent 
vitte. 

G. Elytra not regularly 
striate, 

H. Clypeus strongly mar- 
gined in front. ; Liparetrus 

HH. Clypeus not (or scar- 
cely) margined in front Comophorus 

GG. Elytra regularly and 
strongly striate ... ... Microthopus 

FF. Elytra striped with con- 
spicuous wide ace 
vittz ... Haplopsis 

EE. Front tibize having ~ exter- 
nally a straight margin be- 
tween two subapical and one 
basal tooth. 

F. Elytra leaving a large part 
of the propygidium exposed Automolus 

FF. Elytra almost or quite 
covering the Bpeverdtum Caulobius 

DD. Body apterous ... Callabonica 
CC. Eyes not as in the above genera Colpochila & its allies 

BB. Prosternal sutures open to receive 
the antenne ... a3 ae ... Meechidius 

AA. Claws not simple an es, ... Heteronyx & its allies 

T refer, then, to Awtomolus as distinguished from Caulo- 
bius, 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—such as distortion—may affect its reliability ; 
but, nevertheless, it is found on examination that the princi- 
pal part of the propygidium is, in the case of Caulobius, a sur- 
face, from its want of sculpture and vestiture, evidently de- 
signed to be a covered part of the body, while in Awtomolus 
the sculpture and vestiture are evidently those of an exposed 
segment, and are more or less uniform with those of the py- 
gidium. 

The antenne of Auwtomolus 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- 
tennz in the species before me. I have not, therefore, been 
able to use this character in tabulating the Awtomoli, but I 
can say that the antennz 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 ae least one sex) con- 
sists of four joints. 

~The Automolk have a most rae 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 (¢.9., poverus, 
Blanch.) is extremely conspicuous; while in others it is small. 
enough to be easily disregarded. Other sexual characters are 
found in the greater elongation of the antennal flabellum and 
peculiarities (very pronounced in some species) in the front 
tarsi of the male. 

According to Burmeister (who uses the name “‘Lipare- 
tride”’ for the aggregate, which Lacordaire—and I in these 
memoirs—call “Sericoides”) the genera 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 Automolus and Caulobius is in reality the same that 
IT 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 One its 
being even generic. 
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It should be further 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 isto a greater or less extent 
visible on either side. In Caulobius villiger, and in the other 
species that I now attribute to Caulobius, the lateral margins 
of the elytra are straight, or almost straight, and the elytra 
are not narrowed hindward: but one which I attributed for- 
merly to Caulobius, and which I now transfer to Automolus 
on account of its exposed propygidium | A. (Caulobius) evane- 
scens|, has elytra intermediate in form between those of a 
typical Automolus and of Caulobius villiger. 

It appears to me quite possible that when both sexes are 
known of all the species which I now place in Awtomolus and 
Caulobius it may be found necessary to form, for species that 
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 [ should place it. 

Hitherto only the typical species (angustulus, Burm.) has 
been referred to Automolus, 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 Lipare- 
trus or Caulobiuws. Three of these names, however, I believe 
to be synonyms, viz., Automolus (Liparetrus) basalis, Macl. 

(nec. Blanch.)=)rcolor: Blackb.. Automolus (Liparetrus ) 
Cooki ; Macl.=depressus, Blanch., Automolus ( Liparetrus) uni- 
color, Macl.=humilis, Blanch., female. I regard it as barely 
possible that also Automolus (Liparetrus) alpicola, Blackb. = 
angustulus, Burm. This synonymy will be found more fully 
discussed below. I therefore regard Awtomolus 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 A wtomolus :— 

A. Lateral part of elytra vertical, its 
limits defined both above and below. 
Antennal club four-jointed in both 
sexes, so far as known. 

B. Pilosity of elytra as long as of pro- 
notum ... oes a, +e. : hispidus, Macel. 

BB. Pilosity of elytra much shorter . aureus, Blackb. 
AA. Lateral part of elytra not as in A. 

Antennal club, so far as known, only 
three-jointed in both sexes. 
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B. Head and pronotum with long 
dense, generally erect, pilosity. 

C. Pygidium clothed with fine hairs. 
D. Pilosity of pronotum dark, at 

least in middle part of disc. 
E. Elytra red, in some examples 

somewhat blackish along base. 
F. Pilosity of propygidium and 

pygidium long < bicolor, DBlackb. 
FF. Pilosity of propygidium 

and pygidium short ... Burmeisteri, Macl. 
EE. Elytra black. 
*F. Two rows of punctures in 

each of the elytral striz...  striatipennis, Macl. 
FF. Elytra not. having striz 

furnished with two rows of 
punctures... funereus, Blackb. 

DD. Pilosity of pronotum ‘entirely 
of pale colour. 

E. Nitid area on elytra of female 
is sublateral and extends 

from base to apex .. semitifer, Blackb. 
EE. Nitid area on elytra. of fe- 

male is sublateral and sub- 
apical (a _ sharply-lmited, 
large, strong convexity) bed poverus,. Blanch. 

EEE. Nitid area on elytra of fe- 
male much smaller, at most 
not a sharply-limited strong 
convexity. 

F. Hlytra 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 ... alpicola, Blackb. 

GG. Clypeus much less pro- 
duced. Elytra closely 
punctured. Male front 
tarsi much less_ thick- 
ened. 

H. Pubescence of propygi- tie} i 
dium and _  pygidium 
close and snes ad- ; 4 
pressed ... ordinatus, Macl. 

HH. Pubescence of. “propy- 
gidium erect, finer, and 
less close -) ... depressus, Blanch. 

FF. Elytra’ black, _.with an 
oblique red area on disc ... pictus, Blackb. 

CC. Pygidium clothed with coarse 
scale-like setze valgoides, Blanch. 

BB. Head and pronotum. ‘clothed with 
fine, erect, very short, and extreme- 
ly dense pilosity ae ie ... 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. Head and pronotum with little 
pilosity, at most fine adpressed 
sparse hairs. 

C. Punctures of pronotum very coarse 
and by no means close ... .. pygmeus, Mael. 

CC. Punctures of pronotum not as C. (?Burm.) 
D. Propygidium of comparatively 

small size. 
E. Clypeus of male much narrow- 

ed forward and rounded at 
apex ... ae A 2 

EE. Clypeus of male wider, 
shorter, and tridentate at 

evanescens, Blackh. 

apex _... aa she opaculus, Blackb. 
DD. Propygidium enormous. 

E. Antenne entirely testaceous... major, Blackb. 
EE. Club of antenne black. 

F. The eee part of pygi- 
dium bears a longitudinal 
suleus eranulatus, Blackb. 

FF. The depressed part of 
pygidium not longitudin- 
ally sulcate ... a ... humilis, Blanch. 

I shall now furnish notes on species already described, 

and add descriptions of new species. 

A. (Liparetrus) hispidus, Macl. 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. 
hispidus, 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 antenne with a four- 
jointed flabellum. 

A. (Liparetrus) bicolor, Blackb. Identical with speci- 
mens named L. basalis, 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. (Liparetrus) 
depressus, Blanch., but is readily distinguishable by the very 
much darker pilosity of its pronotum and the notably courser 
sculoture of its elytra. 
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A. (Liparetrus) Burmeister’, Macl. I have identified this 
species by comparison with the presumable type in the Mac- 
leay Museum. 

A. (liparetrus) alpicola, Blackb. I have already (Tr. 
Roy. Soc., 1905, p. 332) discussed the possibility of this 
being identical with A. angustulus, Burm. (the type of the 
genus). 

A. (Liparetrus) ordinatus, Macl. This species is near to 
A. (Inparetrus) 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 (¢.g., passing a wet. 
brush over it). The dense adpressed puilosity of the propy- 
gidium and pygidium of ordimatus, however, is essentially dif- 
ferent from the finer, erect, and much less close pilosity of 

the corresponding segments in depressus. 
A. (Liparetrus) depressus, Blanch. I have before me a 

long series of Awtomoli 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. (Liparetrus) Cooki, Macl., in the Mac- 
leay Museum, which Macleay distinguishes from depressus 
only Py assigning a smaller size to it. 

(Liparetrus) pygmeus, Macl. (? Burm.). The speci- 
men iaee me of this insect is certainly identical with that 
which stands in the Australian Museum as ZL. pygmeus, 
Burm., and is, therefore, presumably that which Macleay 
described under that name in his Monograph of Lrparetrus. 
In that case Macleay was mistaken in placing the species 
among those with only 8 antennal 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 A wtomolus, would 
have been unlikely to place one of its species in Liparetrus, 
but also because Burmeister’s description does not agree with — 
Macleay’s pygmeus, representing it as inter alia smaller, with 
less coarse punctures (nadelstichpuncten), forming on the 
elytra regular (Macleay calls them “‘irregular’’) rows. Never- 
theless, as among extensive collections from Western Aus- 
tralia that I have examined I have not seen any other species 
that could possibly be pygmaus, Burm., I think this one may 
reasonably be called provisionally “pyymevs, Macl. (? Burm.).” 
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A. (Liparetrus) humilis, Blanch. The species that 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 

an Sydney to tropical Queensland) in eastern Australia. 

( Liparetrus ) unicolor, Masters. This was originally 
Roacsibe by Macleay as L. concolor (nom. preoce.). It is 
found in the same localities as A. humilis, from which I can- 
not distinguish it, except by colour and sexual characters, and 
of which I have no doubt it is the female. 
A. funereus, 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 (?), clava quam articuli ceteri con- 
juncti haud breviori; clypeo antice subtruncato (vix 
sinuato) modice reflexo, crebre subgranulose ut frons (hac 
convexa) punctulato ; prothorace fortiter transverso, supra 
equali, ut frons punctulato, antice sat angustato, lateri- 
bus leviter arcuatis; elytris crebre minus subtiliter sub- 
seriatim punctulatis, vix manifeste bicostatis ; propygidio 
erebre, pygidio sparsius (hoc equali) 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. Fem. latet. Long., 
21.5 lat.; 12 1. 
his species is readily distinguishable from its con- 

geners by the characters cited in the tabulation. As it is 
unique 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. semitifer, sp. nov. Fem. Ovatus: subnitidus: nigro-piceus, 
antennis palpis elytris (his circa scutellum infuscatis) et 
abdomine rufis, pedinus plus minusve rufescentibus ; 
pilis elongatis erectis pallidis (his in pronoto medio vix, 
in elytrorum lateribus manifeste, infuscatis) vestitus ; 
antennis 8-articulatis, clava quam articuli ceter1 conjuncti 
parum breviori: clypeo antice late subtruncatim rotun- 
dato, parum reflexo, crebre sat grosse granulatim (ut 
frons pronotumque) punctulato: prothorace fortiter 
transverso, antice sat angustato, supra equali, lateribus 
modice arcuatis: elytris subfortiter (versus suturam nec 
latera seriatim) punctulatis, sat perspicue bicostulatis, 
area glabra pernitida sat lata sublaterali totam longi- 
tudinem percurrenti; propygidio pygidioque (hoe 
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equali) ut pronotum punctulatis; tibiis anticis ut A. 
funerei, Blackb., dentatis; tarsis anticis brevibus, posti- 
corum articulo 2° quam basalis vix duplo longiori. 
Long., 24 1.; lat., 14.1 
The pilosity of the pronotum of this species is of a some- 

what darker 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 by 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 
Automolus 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 ceter1 conjuncti haud bre- 
viorl ; 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 
equali, grosse minus crebre nec rugulose 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. funere?, Blackb., dentatis; tarsis anti- 
cis modice elongatis, posticorum articulo 2° quam basalis 
multo longior! Fem. latet. Long., 2 1.: lat., 1 1. 
The markings on the elytra of this species (probably con- 

stant in the male) readily distinguish 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 able 

to examine the antennz under a microscope, but I am almost 

sure that there are only three joints in the stipes. 

North Queensland. 
A. opaculus, 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; prothorace fortiter 
transverso, antice angustato, supra quali, 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 A. 
funereit, Blackb., dentatis. 

Maris quam femine antennarum clava magis elongata, tibi- 
arum anticarum dentibus minoribus, tarsis anticis crassi- 
oribus, posticorum articulo 2° quam basalis minus quam 
duplo longiori. 

Femine pygidio longitudinaliter impresso; tarsorum posti- 
-corum articulo 2° quam basalis duplo longiori. Long., 
be .; lat. *-1 1. 
Its opaque dorsal surface distinguishes this species from 

all the preceding. It is near A. (Caulobius) evanescens, 
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). 
A. wrrasus, sp. nov. Ovatus; subnitidus; rufus, antennarum 

clava capite prothorace sternisque plus minusve infus- 
catis; pilis pallidis (his supra brevibus erectis confer- 
tim positis, subtus 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 angustato, supra 
eequali, lateribus sat arcuatis ; elytris obsoletissime striatis, 
confertim subseriatim nec profunde nec subtiliter punc- 
tulatis, haud costulatis; propygidio pygidioque fere ut 
pronotum (sed paullo minus crebre) punctulatis; tibiis 
anticis ut A. funerer, Blackb., dentatis; tarsis anticis 
brevibus. 

Maris quam femine antennarum clava magis elongata, tarsis 
anticis paullo longioribus, posticorum articulo 2° quam 
basalis minus quam duplo longiori. 
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Femine tarsorum pecan articulo 2° quam basalis duplo 
longiori. Long., 13-2 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 any 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 
ceterl conjuncti manifeste breviori; clypeo antice trun- 
cato, parum reflexo, subgrosse granulato; fronte sat con- 
vexa, cum pronoto crebre subtilius granulato-punctulata ; 
prothorace leviter transverso, 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 (hoe quam 
elytra parum breviori) pygidioque (hoc equali, fere a 
basi sub corpus reclinato) fortiter granulatis: tibiis anti- 
cis ut A. funerei, Blackb., dentatis; tarsis brevibus ro- 
bustis, posticorum articulo 2° quam basalis duplo longiori. 
Mas latet. Long., 33 1.; lat., 14 1. 

This species is of more oval form than typical Automoli, 
which are a little more dilated hindward. The extremely 
strong granulation of its dorsal surface and its large size 
render 1t a very distinct species. ‘I'he testaceous colour of 
its antennal club is unusual in the genus. 

North Queensland. 

CoMOPHORUS. 

This genus, founded by Blanchard, still contains only 
the one species (testaceipennis), which that author described. 
The genus is quite distinct from Liparetrus, though closely 
allied to it. There is no need to add here to what Blanchard 
(Cat. Coll. Ent., 1850, p. 106) has written about it. 

Mrcrornorpus. 

I have already discussed this genus (Tr.R.8.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. 
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HaPLopsis. 

Only five species attributable to this genus have been 

described, and I have no adaitions to make to them. They 

closely resemble each other superficially, and are not likely 

to be confused with any species of any other genus on ac- 

count of their elytra being ornamented with wide, longitudt- 

nal stripes of whitish pilosity, the intervals between which 

are glabrous, or nearly so. I have selected this superficial 
character to distinguish the genus in the tabulation of genera 
(vide Automolus), because I have not been able to discover 

any reliable structural character to separate /aplopsis from 
the extremely heterogeneous aggregate Liparetrus. Bur- 
meister selects for this purpose the concealment of the propy- 
gidium 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 5th ventral segment as com- 
pared with the 4th); but there is a distinct tendency in th 
females of Haplopsis to a lengthening and protrusion of the 
propygidium, and I have before me females of at least two 
species of Haplopsis in which the propygidium is as fully ex- 
posed as in many Liparetri?, and the 5th ventral segment 
quite decidedly longer than the 4th. The most that can be 
made of this character, therefore, is that in Liparetrus the 
propygidium is exposed and the 5th ventral segment elon- 
gated, while in Haplopsis normaily the propygidium is con- 
cealed, and the 5th ventral segment not longer than the 4th. 
The structure of the front tibiz 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, toeether 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 clypeus strongly, and decid- 
edly angularly, emarginate in both 
Sexes, 

B. Dorsal surface’ blackish, ,scarcely 
metallic; pronotum and pygidium 
deeply punctulate ... a: . 

BB. Dorsal surface quite bright-green ; 
pronotum and pygidium very light- 
ly punctulate ... ve 4 ... viridis, Blackb. 

AA. Front of clypeus not as A in either 
sex. 

lineoligera, Blanch. 
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B. Clypeus of both sexes conspicuously 
reflexed in front. 

C. Clypeus of male truncate in front. 
Elytra unicolorous .. .. Olliff, Blackb. 

CC. Clypeus of male distinctly and 
widely emarginate in _ front. 
Elytra red towards apex ... .. grisea, Burm. 

BB. Clypeus in both sexes not reflect- 
ed, only narrowly margined .... debilis, Blackb. 

CAULOBIUS. 

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 Liparetrus group without 
being attributable to any other of its genera than this one. 
The first four species (in the following tabulation) are really 
very close to Awtomolus, but have their propygidium quite (or 
largely) covered by the elytra; the remaining four species (in 
the tabulation) differ much in facies from the first four, but 
I cannot find satisfactory structural differences for the crea- 
tion of a new genus. As in Liparetrus and Automolus, the 
number of antennal joints varies in Caulobius. The first four 
species and the last in the tabulation (which follows and shows 
characters differentiating the species that I place in Cawlo- 
bius) have 9-jointed antennz, while there are only 8 joints 
in the antenne of the other three species, 

A. Less elongate species. Length of 
elytra exceeding width by about 3 (or 
less) of the width. 

B. The lateral margins of the clypeus 
strongly sinuate-emarginate. 

C. The pronotum with very coarse 
sparse sculpture. 

D. Elytra very coarsely sculptured. 
Tarsi robust = discedens, Blackb. 

DD. Elytra much less “coarsely 
sculptured. Tarsi slender  ... immitis, Blackb. 

CC. Pronotum much more closely and 
less coarsely sculptured . ... rotundus, Blackb. 

BB. Lateral margins of clypeus not 
emarginate me 3 ae ... mechidioides, Macl. 

AA. More elongate species. Length of 
elytra exceeding width by about 3 
of the width. 

B. Pronotum densely clothed with Bi lone, 
erect pilosity ... : villiger, Hombr. and 

BB. Pronotum not as B. Jacq. 
C. Club of antenne dark. 

D. Elytra opaque ... es ... rufescens. Blanch. (?/ 
DD. Elytra subnitid advena, Blackb. 

CC. Antenne entirely pale testaceous punctulatus, Blackb. 
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CO. compactus, Blackb. I find that: this species is identi- 
cal with that which stands in the Macleay Museum as Lipare- 
trus meechidioides, Macl., and since one of the Museum speci- 
mens is presumably the type, my name must be dropped as a 
synonym. . 

C. rufescens, 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 Piilo- 
chlenia rufescens. Probably the identification is correct ; but, 
whether or not, the name Caulobius rufescens, Blanch., will 
stand. I have a species before me from Tasmania (Blanch- 
ard’s locality) which agrees with the description fairly satis- 
factorily, but the description is not detailed enough to allow 
of certainty. I have, therefore, called the species “Caulobius 
rufescens, Blanch (?).” According to Burmeister, C. rufes- 
cens, Hombr. and Jacq., is identical with Caulobius (Serices- 
this) cervinus, Boisd. It, however, seems very clear that C. 
rufescens, 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 antenne, 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. wmmitis, 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 inzqualiter 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 duplo longiori. 
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Maris antennarum clava quam stipes paullo longiori; feminz 
breviori. Long., 221.; lat., 14 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 isa little shorter. 
The species has a thick-set, coarsely sculptured appearance, 
suggestive of a lilliputian #yrrhomorpha, from which, how- 
ever, its structural ckaracters separate 1t widely, e.g., 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. rotundus, sp. nov. Ovatus; latissumus ; minus nitidus ; ob- 
scure rufus, capite prothorace metasternoque picescenti- 
bus: setis fulvis decumbentibus minus crebre vestitus ; 
antennis 9-articulatis; clypeo reflexo cum fronte pro- 
thoraceque sat equaliter sat crebre minus grosse granu- 
loso-ruguloso, antice truncato; prothorace sat fortiter 
transverso, equali, basi media vix lobata, lateribus minus 
arcuatis, angulis anticis acutis; elytris subtilius granu- 
loso-rugulosis. interstitiis inter se imequalibus (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., 22 1.; lat., 121. 

I have seen several specimens of this insect, whieh inelagde 
both sexes. ‘he 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. wlliger, 
Hombr. and Jacq., from which it differs also in the partial 
exposure of its propygidium. This latter character approximates 
it to Automolus, but in all the species that I attribute to 
Automolus there is much more of the propygidium exposed, 
and the elytra are of different shape, as indicated in the re- 
marks (above) on the genus Awtomolus. 

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 paper was published T 
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 Co/pochila cannot be 
maintained as distinct from //aplonycha, although IL think 
that I was mistaken in selecting the former name for use, 1n- 
asmuch as //aplonycha seems to have been used for Boisdu- 
val’s Melolontha obesa in Dejean’s catalogue, in 1837. Col po- 
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 //ap- 
lonycha an aggregate which he regarded as forming a genus 

allied to but ‘distinct from Colpochila. 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 Haplonycha the galea of the maxille 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 Haplonycha, and “oblonga,” which is used 
of the antennal club of Haplonycha, but not of Colpechila). 
However, these characters are, I think, of no value, though, of 
course, one cannot be positive about the maxille 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 //eteronycid genera of the 
world) distinguishes ('o/pochila from Haplonye ha by the shape 
of its antennal club; certainly not, in my opinion, a character 

of gener ic value, nor constant in any considerable number of 
species. It is quite passible that the long and somewhat di- 
verse series of species which I attribute to //aplonycha may 
sooner or later be regarded as vielding 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 Sericoides in 
general, merely specific, 7.¢., not indicative of the nature of 
the other characters of the insects in which they appear. 

It has seemed to me, therefore, that //aplonycha may 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 Onthophagus and Lipa- 
retrus. The species of Haplonycha known to me fall conveni- 
ently, I think, into eight groups, which may be distinguished 
as follows : — : 

K2 
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A. Antenne consisting of ee joun 
only Group I. 

AA. Antennee consisting of nine “joints. 
B. Lateral gutter of pronotum (especi- 

ally round the hind angles) wide 
and filled with closely-packed seti- | 
ferous rugulosity ; Group II. 

BB. a gutter of pronotum ‘not as 

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. Antennal 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, with 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 Haplonycha into groups, the number of 
joints in the antenne, 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 //. 
bella, 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 1s, 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. Using this character 
I first separate as the third group a small aggregate of species 
having a remarkable impression 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 pleced 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 short, 
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 “Ty” 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 Haplonycha, 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 antennal 
club of only three 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 antennal club has in both sexes only three joints. 

I have not found any uniform external difference between 
the sexes in Haplonycha, except in the antennal club. The 
lamellae of this are longer in the males than in the females, 
but not different in number, although in the species in which 
the club has more than three lamelle the first of them is usu- 
ally much abbreviated in the female, but very rarely (I think | 
Hf. bella, 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 characters 
that are the most valuable for purposes of identification. The 
earliest species of those subsequently attributed to Haplonycha 
are Melolontha obesa, Boisd.. M. Astrolahe7. Boisd., and M. 
ciliata, 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 J/. obesa to be a Hap- 
lonycha (which I fear is not certain), its description happens 
to mention two characters that in combination are very un- 
usual in the genus, viz.. “head and thorax black” and “‘pro- 
thorax rugulose-punctulate.” Now, Burmeister says of what 
he calls “obesa, Boisd.,” that it is entirely (weberall) shining 
castaneous-brown, and makes no reference to its prothorax 
being rugulose. My own opinion is that J/. obesa, Boisd., is 

the species of which Burmeister described a variety as . 
gagatina. 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 I have observed. black, while 
its elytra vary from dark ferruginous to black). It is found 
in New South Wales, the presumable habitat of WM. obesa, 
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 antennz of his 
insect, and does not mention its size, I do not propose to 
change the name of //. gagatina, Burm., but prefer to regard 
M. obesa, Boisd., as unrecognizable without a fresh descrip- 
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 “//. obesa, Burm. (? Boisd.)” as the valid name of a good 
species. Burmeister cities //. obesa, Boisd. (Blanch.) as being 
the species which he called obesa, Boisd., but this was almost 
certainly without having seen the specimens so named by 
Blanchard. I believe, however, that the citation is correct, 
as, although Blanchard does not describe 7. obesa, he com- 
pares other species with it in terms that are agreeable to its 
being //. obesa, Burm. Melolontha Astrolabei, Boisd., is, in 
Burmeister’s opinion, probably a //aplonycha, from which 
genus I unhesitatingly exclude it, on the ground that its elytra 
are described as not geminate-striate. I believe it to be a Sys- 
tellomd. Melolontha ciliata, Boisd., is attributed to Hap- 
lonycha by both Blanchard and Burmeister, the latter stating 
that he considers it incapable of identification. Blanchard 
mentions that its antennz 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 //. rugosa, 
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 /H/aplonycha, but almost cer- 
tainly with a Frenchella. Tt will be seen, then, that I reject 
all Boisduval’s names from //aplonycha, believing that only 
one of them applied to a real Haplonycha, and that that 
(obesa) cannot be identified unless the type exists and can 

be studied. In 1842 Hope described as Sericesthis Gouldi an 
insect from Port Essington, which has been attributed to 
Haplonycha (Colpochila), although there is little in Hope’s 
description to indicate its generic characters. There is, how- 
ever, in the South Australian Museum a Haplonycha, from 
the neighbourhood of Port Essington, which agrees so well 
with Hope’s description that I have no hesitation in consider- 
ing it Hope’s species. 

Hombre and Jacquinot, in 1842, figured, under the name 

tasmanica (Voy. Pole Sud. Atl., t. 8, f. 8), a species which has 

been regarded as identical with obesa. Boisd. I regret that I 
have not been able to investigate the grounds of that deter- 



296 

mination, but may say that it seems to me unlikely to be cor- 
rect. The species that I have called “7. obesa, Burm. (? Boisd.)” 
does not, so far as I know, occur in Tasmania, but that which 
if beteTe to be pectoralis, Bence 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, iridescens, and ciliata) I exclude 
from the genus on account of their elytra not being geminate- 
striate. Another of his species (obscuricornis) 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 pectoralis 
only can stand in Haplonycha. H. obesa, Blanch., I have 
already discussed above. HH. 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 Volpochile (crassiventris and 
punctulata), which must be placed in //aplonycha as includ- 
ing Colpochila. Punctulata 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 7. Roei (in 
which case its name has priority), and in this I agree with 
him. The principal aifficulty seems to be the much greater 
size quoted for crassiventris, but 1t almost disappears when it 
is remembered that in all Blanchard’s measurements a milli- 
metre requires to be taken as one-thirtieth of an inch. Bear- 

_ ing this in mind, and remembering also that the Swan River 
is the habitat quoted for both erassiventris 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 Haplonycha was Burmeister (1855), who de- 
scribed ten species, three of which (tasmanica, Germ., 
rugosa, Burm., and ciliata, Boisd.), cannot remain in 
the genus, the first being a Pachygastra, and _ the 
other two probably identical with each other. and almost cer- 
tainly belonging to Frenchella. JI have identified five of the 
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remaining seven with some confidence, and the other two with 

more doubt. I shall refer to them more particularly in the 

following pages. One of them, however ( /toe:), I have already 

discussed above. 
After Burmeister there was a long interval, until in 1871 

Macleay described a single species (//. pinguis). There are 

two specimens (one of them doubtless the type) bearing this 

name in the Australian Museum, and they are identical with 

the Haplonycha 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.8.N.S.W., p. 913) Sir W. Macleay describ- 
ed H. testacevpennis. ) 

In 1890 I described a number of new species (I.c.) 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 A. mtidicollis 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 antennz, or, indeed, any 
other character that would enable me to place the insect in 
my tabulation, I am obliged 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 Volpochila). OF 
those (43 in number) I have indicated 7 as representing 
species that cannot remain in //aplonycha, 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 Haplonycha. T 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. 

[Antenne consisting of only eight joints.] 
A. Pronotum not having a fringe of long 

pilosity immediately within the basal 
and apical margins. 

B. Head very finely and closely (con- 
fluently) punctulate. Sides of pro- 
thorax not sinuate behind middle... ruficeps, Burm. 



298 

B. Head much less finely, and not 
nearly confluently, punctured. Sides 
of prothorax sinuate behind mid- 
dle a -- neglecta, Blackb. 

AA. Pronotum having a fringe of long 
pilosity immediately within the basal : 
and apical margins ... rs .. erinita, Burm. 

Group II. 

[evabenn of nine joints. Lateral gutter of pronotum (especi- 
lly round hind angles) filled with closely packed seti- 

ferous punctures or granules. | 

A. Antennal club, with more than 38 
lamellz in both sexes. 

B. 3rd joint of antenne longer than 
2nd joint. 

C. Dise of pronotum and of pygidium 
non-pilose. 

D. Punctures of elytra much finer 
and more sparse than in the 
next two species be no6 .-- antennalis, Blackb. 

DD. Punctures of elytra much 
stronger. 

EH. Joint 3 of male antenna den- 
tate near apex, joint 1 of fe- 
male flabellum little shorter 
than 2 ... * Bh --- laminata, Blackb. 

EK. Joint 3 of male antenna 
simple; joint 1 of female fla- 
bellum scarcely more than 

halt p2a22.: - dubia, Blackb. 
CC Dise, ‘of pronotum. ‘and of pygi- 

dium pilose ... pilosa, Blackb. 
BB. 38rd joint of antennz not ‘longer 

than 2nd joint. 
©. Pygidium carinate, but little con- 

vex, and gute punctu- 
late-* le ie .-» carinata, Blackb. 

CC. Pygidium non- -carinate, ‘strongly 
convex, and scarcely punctulate. 

1D: Pygidium very strongly gibbous; 
joint 1 of female flabellum 
about half-length of 3 . campestris, Blackb. 

DD. Pygidium _ scarcely cibbous ; . 
joint 1 of female flabellum 
searcely shorter than 8 ... ... fortis, Blackb. 

AA. Antennal club in both sexes, with 
only 3 lamelle. 

B. Base and apex of pronotum fringed 
with long hairs immediately within 
the marginal edging. 

C. Joint 4 of antennez notably longer 
than joint 3.. latebricola, Blackb. 

CC. Joint 4 of antennz not. ‘longer 
than ioint 3.. a 

D. Dise of pronotum glabrous and 
very sparsely punctulate .. trichopyga,Blackb. 
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DD. Disc of pronotum pilose, and, 
in parts, more closely punctu- 
late iV. a ... ¢erassiventris, Blanch. 

BB. Base and apex of pronotum not 
fringed with long hairs within the 
marginal edging ce = ... punctulata, Blanch. 

Group LII. 

[Antenne of nine joints. Lateral gutter of pronotum normal. 
Apical joint of maxillary palpi impressed with a con- 
spicuous fovea (which is margined by a fine raised edg- 
ing. | 

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 strongly punc- 
tulate. 

D. Pronotum strongly gibbous; ely- 
tral punctures isolated, on an 
even surface she gibbosicollis, Blackb. 

DD. Pronotum much less convex ; 
elytral punctures run together 
and mixed with confused rugu- 
losity setosa, Blackb. 

CC. Pronotum not lobed at base, more 
finely and less closely punctulate spadix, Blackb. 

BB. Lateral edging of elytra very 
strong and thick — ... marginata, Blackb. 

_ AA. Pronotum fringed with long, erect 
hairs immediately in front of its basal 

edging. longior, Blackb. 

Group IV. 

[Antenne 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 dcubtiul only in some iridescent species. ] 

A. Hind angles of pronotum well defined, 
strongly dilated, and reflexed +4 .Dedia, urn, (2) 

AA. Hind angles of pronotum scarcely di- 
lated. 

B. Penultimate joint of maxillary palpi 
notably longer than apical joint . solida, Blackb. 

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. 
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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- 
securing the transverse row 
of setiferous punctures. 

G. Antennal club, with 4 
joints in both sexes ... 

“GG. Antennal club, with only 
3 joints, at any rate in 
the female. 

H. Puncturation of elytra 
less close, similar to 
that of bella, Blackb., 
and pectoralis, Blanch. 

I. Penultimate joint of 
maxillary palpi very 
little shorter than 
apical 
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- 
tennee somewhat 
elongate (4, esneci- 
ally, much as 
than wide) . 
Joints 3 and 4 of an- 
tennez 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) ms A 

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. 
bella, Blackb.) st 

Di); Pronotum continuously fring- 
ed, with very long hajrs im- 
mediately in front of its basal 
edging ae ne 

ET: 

10h 

punctiventris, Blackb. 

Blackb. decentor, 

Sloanei, Blackb. 

accepta, Blackb. 

punctatissima, Blackb. 

paradoxa, Blackb. 

firma, Blackb. 

clypealis, Blackb. 

amabilis, Blackb. 

* T 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 
alpi but little (or scarcely) 
onger than  antepenultimate. 
[Iridescent species. | 

D. Hind angles of prothorax en- 
tirely rounded off Gouldi, Hope 

DD. Hind angles of prothorax well 
ea 

. Species not having joints 3 
and 4 of antennz, both of 
them very short and subtrans- 
verse. 

F. Joint 4 of antenne longer 
than joint 3. 

G. Size very large (about 
tong. 141.) ts nobilis Blackb. 

GG. Size much smaller (long. 
9 1. or less). [Antennal 
club of male 4-jointed.] bella, Blackb. 

FF. Joint 4 of antenne slight- 
ly shorter than joint 3. 
[Antennal club of male 
with only 3 joints. ] amoena, Blackb. 

EE. Joints 3 and 4 of antennz 
very short, subtransverse ... pulchella, Blackb. 

Group V. 

| Antenne 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 ... gigantea, Burm. (?) 

BB. Pygidium brilliantly nitid, its 
puncturation extremely sparse ... lucifera, Blackb. 

AA. Non-iridescent species; almost in- 
variably of much smaller size. 

B. Puncturation of head sparse.. .. gracilis, Blackb. 
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, Blackb. 

*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. 



302 

CC. Pilosity not as in H. Maurice. 
D. Basal edging of pronotum fine, 

and equal all across base ; hind 
angles not dilated. 

E. Lamine of antennal club very 
long (in male scarcely shorter 
than the head) ... egregia, Blackb. 

EK. Lamine of antennal club 
much shorter. 

F. Base of pronotum strongly 
sinuate, middle part quite 
conspicuously lobate ... sinuaticollis, Blackb. 

FF. Base of pronotum only 
feebly sinuate. 

G. Pronotum strongly oR : 
tulate i rustica, Blackb. 

GG. Pronotum finely. pune: 
tulate bet: arvicola, Blackb. 

DD. Basa! edging of pronotum 
becomes notably more elevated 
laterally, with hind angles dis- 
tinetly dilated. 

E. Seutellum concolorous with 
elytra. 

F. Antennal laminee more 
elongate (especially in fe- 
male); pronotum notably 
more strongly punctulate... electa, Blackb. 

FF. Antennal Jaminze shorter ; 
pronotum — notably more 
finely punctulate ... fraterna, Blackb. 

EE. Scutellum black in contrast 
to the red-brown elytra’... sabulicola, Blackb. 

Group VI. 

[Antenne 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 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, Blackb. 

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.) ae < ... ‘gequaliceps, Blackb. 
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DD. Apical joint of maxillary palpi 
distinctly longer than penulti- 
mate joint. 

K. Lateral outline of prothorax 
straight or sinuate in front 
of middle. | 

Kk. Puncturation of elytra 
somewhat close (much like 
that... of - A. fraterna, 
Blackb., obesa, Burm. (?), 
etc. cit ae 

rr. Sa eae eae 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 antenne pallid in strong 
contrast to the preceding joints; 
clypeus very strongly reflexed 

CC. Antenne  unicolorous; snene 
much less strongly reflexed 

Group VII. 

pectoralis, Blanch. (7) 

pygmea, Blackb. 

thoracica, Blackb. 

elara, Blackb. 

destructor, Tepper 

obesa, Burm. 

| Antenne 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 insect 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 setifercus punctures. | 

A. Lateral outline of prothorax very 
strongly rounded. 

B. Pronotum finely and closely punctu- 
late A; ri ; 

BB. Pronotum strongly ‘and consider- 
ably less closely punctulate ... 

AA. Lateral outline of ae feebly 
arched 

Group VIII. 

testaceipennis, Macl. 

faceta, Blackb. 

Jungi, Blackb. 

[Antenne 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 punctulate, piceous, or | 

bincke." .: . gagatina, Burm. 
BB. Elytra sparsely punctulate, pale 

testaceous, with a narrow black é 
margin ... ‘ Ler Mey ... bicolor, Blackb. 

AA. Pronotum nitid— nae ee ... funerea, Blackb. 

H. neglecta, sp. nov. Mas. Ovata; minus brevis; minus ni- 
tida ; rufescens, elytris pallide testaceo-brunneis, irides- 
centinus; corpore subtus pedibusque longe fulvo-pilosis ; 
palpis maxillariis testaceis, articulis 2° 3° que longitu- 
dine sat equalibus (4° paullo longiori) ; antennis testa- 
ceis, 8-articulatis, clava 3-articulata 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 equaliter punctulatis ; pygidio nitido, crebre 
subtilus punctulato ; tarsorum posticorum articulis basa- 
hibus 2 longitudine inter se sat equalibus. Long., 8 l., 
lat., 44 1. 

Fem. latet. 
Near //. ruficeps, Burm., but differing considerably from 

that species in puncturation— —the head much more strongly 
and sparsely punctulate (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, nec 
iridescens ; corpore subtus pedibus et prothoracis lateri- 
bus intra marginem fulvo-ptlosis; palporum maxillarium 
articulo 3° quam 2" et quam 4™  longiori; capite sat 
crebre vix fortiter sat rugulose, prothorace subtilius minus 
crebre subobsolete, elytris (his manifeste 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 marginali (hoc eranulis piliferis conferto) im- 
pressis, basi minus perspicue sinuata; elytris ad apicem 
suturalem haud vel vix acutis. 

Maris antennarum flabello 6-articulato, quam articuli omnes 
precedentes conjuncti sublongiori. 

/ 
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Femine antennarum flabello 6-articulato, quam maris multo 
brevior1, articulo flabelli 1° quam 38" circiter duplo bre- 
viorl; pygidio gibbo nullo modo carinato, Long, 12-14 
1. ; lat., 64-7 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, inter 
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. pilosa, 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 marginali (hoc 
granulis piliferis conferto) impressis, basi minus perspicue 
sinuata; elytris ad apicem suturalem sat fortiter denti- 
formibus. 

Maris antennarum flabello 6-articulato, quam articuli omnes 
precedentes conjuncti sat longiori, arcuato; pygidio 
minus convexo, ad apicem profunde triangulariter im- 
presso, 

Fem. latet. Long., 114 1.; lat., 541. 
The antennal structure at once separates this species strongly 

from all its known allies except H. antennalis, from which 
it differs as indicated under the heading of that species. The 
flabellum of its antennez 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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Il. trichopyga, sp. nov. Ovata; longior; sat nitida; rufo- 
brunnea, supra sat iridescens ; corpore subtus pedibusque 
fulvo-pilosis, prothorace pilis erectis elongatis fimbriato, 
abdomine supra (pygidio incluso) pubescenti; capite 
crebre sat fortiter, prothorace sparsim subtiliter, elytris 
(his perspicue geminato- striatis) sat fortiter minus crebre 
(fere ut .C.  punctulate, | Blanch.» ssedguaunaus 
crebre), pygidio sparsim subtiliter (hujus pune- 
turis cum granulis minutis setas sat breves 
erectas graciles ferentibus sparsim commixtis), punc- 
tulatis ; antennis 9-articulatis, articulo 4° quam 3" sub- 
brevior1 ; prothorace quam longiori plus quam duplo lati- 
ori, postice retrorsum sat late declivi, lateribus (et basis 
lateribus) sulco submarginali (hoc eranulis piliferis con- 
ferto) impressis, basi modice sinuata, lateribus fortiter 
rotundato-ampliatis ; elytris ad apicem suturalem inermi- 
bus. 

Maris antennarum flabello 3-articulato, quam articuli 5 pre- 
cedentes conjuncti parum longiorl; pygidio sat convexo, 
antice in medio longitudinaliter obsolete (vix perspicue) 
carinato. 

Fem. latet. Long., 12 1.; lat., 52 1. 

Among the species of a ycha_ having a well- denned 
lateral prothoracic sulcus and antenne with a 3-jointed fla- 
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. latebricola, 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 duplhciter /7.¢., subtiliter et minus 
subtiliter), punctulatis; antennis 9-articulatis; articulo 
4° quam 3", sat longiori; prothorace quam longiori vix 
plus quam duplo latiori, postice retrorsum sat late de- 
clivi, lateribus (et basis lateribus) sulco submarginali (hoe 
granulis piliferis conferto) impressis, basi leviter sinuata, 
lateribus quam precedentis (C. trichopyge) minus for- 
titer rotundato-ampliatis; elytris ad -apicem suturalem 
inermibus. 

Maris antennarum flabello 3-articulato, quam articuli 5 pre- 
cedentes conjuncti parum longiori; pygidio modice con- 
vexo. : 

) 
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Femine antennarum flabello 3-articulato, quam articuli 5 pre- 
cedentes conjuncti sat breviori; pygidio quam maris 
magis convexo, antice in medio longitudinaliter obtuse sat 
perspicue carinato. Long., 114-15 1.; lat., 6-74 1. 
Near the preceding (//. “trichopyga ), but differing from 

it by its glabrous and differently sculptured pygidium, its 
more closely punctured elytra, more convex pronotum, differ- 
ently proportioned antennal joints, ete. 

Western Australia. In my own collection ; also from Mr. 
Lea (Champion Bay). 
H. spadir, sp. nov. Fem.? Ovata, minus brevis; sat nitida ; 

rufo-brunnea, elytris clare brunneis, antennis palpisque 
dilutioribus: corpore subtus femoribusque longe pilosis ; 
palpis maxillaribus sat crassis, articulis 2° 3° que longi- 
tudine inter se sat equalibus, 4° quam hi longiori fovea 
magna impresso ; antennis 9-articulatis, articulis 3° 4° que 
longitudine inter se sat equalibus, clava 4-articulata 
quam articuli 2-5 conjuncti vix breviori; clypeo sat brevi, 
antice sat reflexo, minus crebre sat fortiter punctulato ; 
fronte confertim subtilius punctulata; protnorace quam 
longiori ut 17 ad 9 latiori, antice minus angustato, supra 
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, sparsim subtiliter 
punctulato; tarsorum posticorum articulis basalibus 2 
inter se sat equalibus.. Long., 93 1.; lat., 441. 
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 I think it a fe- 
male, as the male is likely to have a longer antennal flabel- 
lum. 

North-west Australia Mitarchison district). 

H. marginata, sp. nov. Fem.? Elongato-ovata; sat nitida ; 
testacea, capite pedibusque rufescentibus ; corpore subtus 
femoriousque longe pilosis; palpis maxillaribus ut pre- 
cedentis (77. spadicis); antennis fere ut precedentis, 
sed articulo 3° quam 4 manifeste longiori; cap- 
ite fere ut przcedentis, sed clypeo minus 
elongato; prothorace fere ut  precedentis sed 
quam longiori duplo latiori, paullo magis subtiliter 
punctulato, basi paullo magis perspicue sinuata; elytris 
fere ut precedentis sed (presertim postice) magis sub- 
tiliter punctulatis, margine laterali fortiter incrassato ; 
pygidio ad apicem subacuminato, minus nitido, subtiliter 
coriaceo et leviter sparsim punctulato; tarsis posticis ut 
precedentis. Long., 85 1.; lat., 421. ~ 
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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. spadix, 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. LEHlongato-subovata; sat nitida; 
testacea, capite pedipusque rufescentibus; corpore sub- 
tus femoribusque longe pilosis ; palporum maxillarium arti- 
culo 3° quam 2" paullo (quam 4"* multo hoc fovea 
magna impresso) breviorl ; antennis 9-articulatis, articulis 
3° 4° que inter se sat zqualibus, clava 4-articulata quam 
articuli 2-5 conjuncti sat longiori; clypeo minus lato, 
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., 81.; lat., 34 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 breviorl1; antennis 9- 
articulatis, articulo 4° quam 38™ 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 nec 
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 crebré punctulato, setis per- 
brevibus erectis vestito ; tarsorum posticorum articulo bas- 
ali quam 2"* sat breviori. 

Maris antennarum flabellis articulis 2-6 conjunctis longitudine 
sat squalibus, femine paullo brevioribus. Long., 9 1.; 
lat., 4% 1. 
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This is the insect which I mentioned (Pr.L.8.N.8.W., 
1890, p. 529), as very close to deceptor, 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; subnitida ; 

rufo-brunnea, elytris rufis; iridescens; corpore subtus 
pedibusque longe pilosis; palporum maxillarium articulo 
3° quam 2"* multo longiori, quam 4"° vix breviori; an- 
tennis 9-articulatis, articulo 4° quam 3" sat longiori, 
clava 3-articulata articulis 3-6 conjunctis longitudine sat 
equali; 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., 52.1. 
Resembles H. Sloanei, Blackb., in colouring, but is red- 

der and somewhat more nitid and iridescent. Longer and 
narrower than Sloane, with the clypeus notably longer, the 
joints of the palpi differently proportioned, the stipes of the 
antenne longer, the elytra and pygidium differently punc- 
tured. The pygidium of the unique type bears a few very 
short, erect setz, which suggest the probability of its being 
abraded. 

Western Australia : Coolgardie. 

H. punctatissima, 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 breviori; antennis 
9-articulatis, articulis 3° 4° que brevibus inter se sat 
equalibus, 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; elytris 
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minus fortiter geminato-striatis, crebre minus fortiter 
punctulatis ; pygidio minus nitido crebre subtilius granu- 
lato-punctulato et setis perbrevibus erectis vestito; tar- 
sorum posticorum articulo basali quam 2" multo breviori. 
Long., 8 1.; lat., 42 1. 

Resembles the preceding (//. 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 jamelle 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 lamelle are longer than the four joints preceding them. 

North Queensland ; given to me by Mr. French. 

1, puradoxa, sp.nov. Mas. Ovata; modice elongata ; nitida ; 
rufa, elytris (his iridescentibus) palpis antennisque 
dilutioribus ; sternis temoribusque longe  fulvo 
pilosis, prothorace (exempli typici forsitan 
abrasi) haud_ pilis’ fimbriato;  capite crebrius 
subfortiter (postice magis  subtiliter), prothorace 
crebrius leviter, elytris (his geminato-striatis) sparsim 
minus fortiter, pygidio (hoc glabro coriaceo) subtiliter sat 
crebre, propygidio (hoc sparsim setoso) sparsim subfor- 
titer, punctulatis ; antennis 9-articulatis, flabello 4-articu- 
lato (hujus articulis quam precedentes 5 conjuncti sat © 
longioribus) ; palporum maxillarium articulo penultimo 
(hoc modice elongato plurisetoso ad apicem dilatato) 
quam antepenultimus (hoc sat robusto) multo longiorti ; 
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 ; scutelilo fere levi; elytris ad 
apicem muticis ; tarsorum posticorum articulo basali quam 
2" manifeste nec multo breviori. Long., 8 1.; lat., 441. 

An isolated species, somewhat difficult to place in the 
genus. Its facies, colouring, and sculpture are suggestive of 
testaceipennis, 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 sete ; 
its antennal club seems to associate it with gigantea 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 distinet 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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H, firma, sp. nov. Fem. Robusta; sat breviter ovata; sat 
nitida ; obscure rufobrunnea; corpore subtus pedibusque 
longe pilosis; palporum maxillarium articulo 3° quam 
2" multo longior’ quam 4” parum breviori; antennis 
9-articulatis, articulis 3° 2° que longitudine inter se sat 
equalibus, clava 3-articulata (laminis articulis 2-6 con- 
junctis longitudine sat equalibus); clypeo minus elon- 
gato, 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 (superne 
visis) obtusis sat bene determinatis; elytris subfortiter 
geminato-striatis, fortiter crebrius punctulatis; pygidio 
nitido, leviter minus crebre punctulato: tarsorum posti- 
corum articulo basali quam 2"* paullo breviori. Long,, 
91; lat., 5 1. 
Though falling, in the preceding tabulation, beside //. 

clypealis, Blackb., this species is not allied to it so closely as to 
H. solida, Blackb., being of much more robust form than 
ely pealis, with its pronotum strongly declivous at the base, so 
as to appear (viewed from the side) strongly convex. From 
solida (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. clypealis, sp. nov. Mas. Ovata; modice elongata; sat 
nitida ; rufa vel rufobrunnea, iridescens, tibiis tarsisque 
infuscatis, antennis palpisque dilutioribus ; corpore sub- 
tus femoribusque longe fulvo-pilosis, capite pilis elon- 
gatis erectis sparsim vestito, prothoracis marginibus 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 
perbrevibus erectis vestito) minus crebre sat subtiliter, 
punctulatis; antennis 9-articulatis, flabello 3-articulato 
(hujus articulis quam precedentes 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 basa quam ““* multo breviori. Long., 
Oaitalaheoel: 
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 antenne, its pygidium gibbous near the base, and its 
puncturation 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. deceptor, Blackb. (from Central and South 
Australia), but differs from that insect by, inter 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. amabilis, sp. nov. Mas. Modice elongata; nitida; rufa. 
vel rufotestacea, iridescens ; corpore subtus femoribusque 
longe fulvo-pilosis, prothoracis marginibus omnibus et 
elytrorum marginibus lateralibus pilis elongatis erectis 
fimbriatis ; capite crebre subfortiter nec 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 nec creber- 
rime, punctulatis; antennis 9-articulatis, flabello 3-arti- 
culato (hujus articulis quam precedentes 5 conjuncti 
haud brevioribus); palporum maxillarium articulo pen- 
ultimo (hoc elongato quam apicalis sublongiori) quam 
antepenultimus (hoc sat gracili) multo longiori; pro- 
thorace quam longiori ut 12 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 basali quam 2" multo breviorl. Long., 94 1.; 
laity, ul 
Easily distinguishable from all its near allies by the sides 

of its prothorax not being rotundate-ampliate. This segment 
is very little convex (7.e., not in any marked degree declivous 
hindward near the base). In colouring resembles H. bella, 
Blackb. TI have not seen a female example. 
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Western Australia: taken by Mr. Lea near Bridgetown. 

H. nobilis, sp. nov. Fem.? Ovata; sat elongata; subnitida ; 
rufobrunnea; modice iridescens; corpore subtus pedi- 
busque longe pilosis; palporum maxillarium articulo 3° 
quam 2" fere longiori, quam 4" parum  breviori; an- 
tennis 9-articulatis, articulo 4° quam 3" sat longiori, 
clava 4-articulata quam articuli 2-5 conjuncti vix bre- 
viori clave 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 
erebre 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 quite clearly among the species that form my 
fourth group, but its maxillary palpi certainly present a 
difficulty in so classifying 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 little doubt of 
the unique type being a female, or of the male having a much 
more elongate antennal club consisting of 4 subequal lamelle. 

Western Australia; in the South Australian Museum 
(Muir). | 

fT. amena, sp. nov. Mas. Elongata; leviter ovata; subni- 
tida; rufa, elytris antennis palpisque testaceo-brunneis ; 
iridescens ; corpore subtus pedibusque longe 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 punctulatis ; py- 
gidio sat nitido crebrius dupliciter (subtiliter et minus 
subtiliter) leviter punctulatis; tarsorum  posticorum 
articulo basal quam 2" sat breviori. Long., 84 1.; lat., 
41], 
The strong sinuation of the sides of the prothorax be- 

hind the middle readily distinguishes this species from //. 
Gouldi, Hope, and #H. nobilis, Blackb. Its antenna] club with 
only three lamelle separates it‘ from //. bella, Blackb., and 
the very much longer stipes of its antenne from H. pul- 
chella, Blackb. I have no doubt the female differs from the 
male by the much shorter lamelle of its antenne. 

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 subzquali, clava 4-articulata quam articuli 
2-5 conjuncti vix breviori, clave articulo basali quam 2" 
circiter dimidio breviori; clypeo modice elongato, for- 
titer reflexo, nitido, cum fronte sat crebre punctulato ; 
prothorace 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- 
Vion, cone... eats oe 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 antennze 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 1s 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 antennz. Burmeister says that the 
antennal flabellum of the female is 3-jointed. and that of the 
male 4-jointed, while I regard the flabellum as 4-jointed in 
both sexes. As a fact, I do not think that there is any 
Haplonycha in which it is correct to regard the number of 
joints in the flabellum as different in the sexes: and that, in 
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spite of my having myself attributed that difference to a 

species (//. bella), which I described in 1890, and before | 

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 lamine in the antenne of the male 

the 6th joint of the antennz 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 gigantea it is scarcely one-third of the 7th 

joint in length, and in be//a 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- 

mine. 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 17. gigantea. I am doubtful as to the sex of 
the unique type of H. lucifera. The laminz of its flabellum 
are notably shorter than in the male, and slightly longer 
than in the female of the species I regard as gigantea, the 
basal lamella (the 6th joint of the antenne) 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 Mr. 
Lea. 

H. Mauricet, sp. nov. Mas. Subovata; minus lata; sub- 
nitida ; rufa, antennis dilutioribus; corpore subtus pedi- 
busque dense longissime pilosis: palporum maxillarium 
articulo 3° 2° sat equali, quam 4" sat breviori; an- 
tennis 9-articulatis, articulis 2° 3° que sat brevibus inter 
se sat zqualibus, 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); 9oculis 
manifeste granulatis ; clypeo sat elongato, ad basin mani- 
feste angustato, sat crebre punctulato, antice 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 posticis 
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., 64 1.; lat., 32 1. 
A very remarkable species; the extremely long laminz 

of its antenne 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 (//. egregia, Backb.), which has a 
normal clypeus, and so connects it with Haplonycha. 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 equali, quam 4" sat breviori; antennis 9- 
articulatis, articulis 3° 4° que brevioribus inter se sat 
equalious, clava 5-articulata (maris fere ut precedentis, 
H. Mauricei, sed articulo basali paullo longiori; femine 
articulo basali vix laminato, 2° quam 3" paullo minus 
longe laminato, laminis 3-5 quam antennarum articuli 
1-4 conjuncti vix brevioripus) ; clypeo sat elongato, cum 
fronte crebre subrugulose punctulato; prothorace quam 
longiori vix duplo latiori, antice minus angustato, supra 
sat crebre subleviter punctulato, lateribus modice 
rotundatis sat anguste marginatis pone medium 
manifeste sinuatis, basi manifeste sinuatis 
subtiliter equaliter 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 brevior1. Long., 64 1.; lat., 341. 
Agrees with H. Mauricei, Blackb., in the extremely long 

lamine of its antennal club, but otherwise more resembling 
H. sinuaticollis, 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 8" paullo longiori (ambobus brev1- 

bus), clava 4-articulata (hujus lamina basali quam 2* 

fere dimidia parte breviori, ceteris quam antennarum 
articuli 2-5 conjuncti sat longioribus) ; clypeo sat elon- 
gato, modice reflexo, cum fronte crebre rugulose nec 
grosse punctulato; prothorace 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 equaliter marginata, angulis’ posticis 
haud dilatatis fere rectis subprominulis (superne visis) ; 
elytris 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 feminz longioribus ; pygidio 
magis nitido, glabro, magis fortiter punctulato. Long., 
8 1.; lat., 421. 
Easily recognized among its immediate congeners by its 

black head, pronotum, and pygidium, also from Maurice: and 
egregia by the very much shorter lamine of its antenne, 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. JI 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 antennal flabella, and there- 
fore I cannot describe its antenne satisfactorily. There is a - 
difference between the two females in the Museum in respect 
of the pygidium, the surface in one of them being somewhat 
dull and coriaceous, but I regard this as a mere accidental 
variation. 

South Australia; Murray Bridge. 

H. arvicola, sp. nov. Fem. Elongato-ovata; sat nitida: 
rufo-brunnea, antennis dilutioribus, capite nonnihil ob- 
scuro; corpore subtus pedibusque longe pilosis; capite 
(antennis palpisque inclusis) fere ut precedentis (H. 
rustice) sed fronte minus crebre punctulato ; prothorace 
fere ut precedentis, sed supra multo magis subtiliter 
punctulato, ad basin parum sinuato; elytris quam pre- 
cedentis minus fortiter minus crebre punctulatis; py- 
gidio sat nitido quam precedentis minus leviter punctu- 
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lato; tarsorum posticorum articulo basali quam 2"* 
parum brevioril. Long., 8} 1.; lat., 44 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 laminz of its antenne. 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 1s 
at least not much difference from the palpi of H/. rustica. 

South Australia; Gawler (taken by the late Mr. Rothe). 

ff. 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 
J-articulatis articulo 4° quam 3" longiori (ambobus sat 
brevibus), clava 4-articulata (hujus lamina basali quam 
2* maris quinta parte, femina septem partibus, bre- 
viorl1) ; clypeo sat elongato, sat fortiter reflexo, confertim 
rugulose punctulato; fronte magis subtiliter vix confer- 
tim punctulata ; prothorace quam longiori fere duplo lati- 
orl, antice modice angustato, supra minus subtiliter punc- 
tulato, lateribus modice rotundatis sat anguste (parte 
postica minus anguste) marginatis pone medium sub- 
fortiter sinuatis, basi subfortiter sinuata. margine basali 
latera versus magis elevato, angulis posticis manifeste 
dilatatis fere rectis supprominulis (superne visis) ; elytris 
sat forvuiter geminato-striatis, crebre sat fortiter punctu- 
latis; pygidio nitido subtilius sparsissime punctulato ; 
tarsorum posticorum articulo basal quam 2" manifeste 
breviori. Long., 94 1.; lat., 441. 

Very close to //. fraterna, Blackb., and differing chiefly 

by sexual characters. In the male the antennal laminz are 
scarcely shorter than the clypeus (in fraterna notably short- 
er). In the female the antennal lamine are very little shorter 
than in male fraterna, but the basal lamina /(7.e., that of the 
6th antennal joint) equals only about one-seventh of the 2nd 
lamina in length (in fraterna the longer lamine are not- 
ably shorter than in e/ecta, but the basal one equals in 
length nearly half the 2nd). In electa the male pronotum 
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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H. subulicola, sp. nov. Mas. Sat late ovata; sat nitida : 

rufo-brunnea, capite pronoto scutello pygidio et segmento 

ventrali apicali nigris ; corpore subtus et pedibus longe 

pilosis; palporum maxillarium articulo 3° quam au Vix 

(quam 4° multo) breviori; antennis 9-articulatis, articu- 

lis 3° 4° que sat equalibus, clava 4-articulata (vel quasi 

5-articulata, articulo antennarum 5° breviter sed manl- 

feste lamelliformi) ; clypeo modice elongato, sat crebre 

punctulato; fronte crebre punctulata; prothorace quam 

longiori ut 7 ad 4 latiori, antice sat angustato, supra 

sparsius subtilius punctulato, lateribus modice arcuatis 

sat anguste (parte postica minus anguste) marginatis 

pone medium subforuter sinuatis, basi sat fortiter sinu- 

ata (parte mediana subfortiter lobata), margine basali 

latera versus magis elevato, angulis posticis manifeste 

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- 
wiori, :Long., 8 1.; lat., 44 1. 
Easily distinguishable, by its colouring, from its nearest 

allies, also by the tiner and less close puncturation of its pro- 
notum. The lamelle of its antenne 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 laminz a little shorter, the 5th antennal joint 
scarcely lamelliform, 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.). 

H. equaliceps, 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 equalibus; antennis 9-articu- 
latis, articulo 4° quam 3" nonnihil Jongiori, clava 3- 
articulata (laminis quam antennarum articuli 2-6 con- 
juncti sat brevioribus) ; clypeo modice elongato, sat for- 
titer reflexo, cum fronte confertim sat rugulose punctu- 
lato: prothorace quam longiori fere duplo latiori, antice 
sat angustato, supra crebre subfortiter punctulato, lateri- 
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bus minus fortiter rotundatis sat anguste marginatis, 
sulco laterali sequaliter 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 sublevi; tarsorum 
posticorum articulo basali quam 2"* multo_ breviori. 
Long., 12 1. ; lat., 6$41. 
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 //. badia, 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, sp. 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 sat an- 
gustato, supra fortius minus crebre punctulato lateribus 
equaliter sat fortiter arcuatis sat anguste marginatis, 
sulco laterali sat equaliter 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., 
821.; lat., 42 1. 

Somewhat closely allied to the species that I take to be 
H. pectoralis, 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. clara, sp. nov. Mas.(?) Ovata; modice elongata; sat 
nitida ; rufo-brunnea, sternis infuscatis; corpore subtus 
pedibusque cinereo-pilosis, prothoracis marginibus pilis 
elongatis erectis fimbriatis: capite crebre. rugulose, 
prothorace minus crebre minus fortiter, elytris (his © 
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geminato - striatis) sat crebre minus _ subtiliter, 
pygidio sparsius subtilius sat  equaliter, punc- 
tulatis ; antennis 9-articulatis, flabello 3-arti- 
culato (hujus articulis quam _ precedentes  5-con- 
juncti vix brevioribus); palporum maxillarium articulo 
penultimo (hoc subcylindrico ad apicem setis 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., 32 1. 

From the comparatively long lamelle of the antennal 
flabellum and the feebly and evenly convex pygidium IJ 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. faceta, sp. nov. Fem.(?) Ovata; minus brevis; nitida ; 
rufo-brunnea, antennis palpis elytrisque dilutioribus (his 
exempli typicl anguste fusco-marginatis) ; corpore sub- 
tus pedibusque longe pilosis; palporum maxillarium arti- 
culo 3° quam 2° parum (quam 4™  paullo) breviori ; 
antennis 9-articulatis, articulo 3° quam 4” vix longiori, 
6° introrsum acuto; clava 3-articulata (laminis articulis 
2-6 conjunctis longitudine vix equalibus) ; clypeo brevi, 
sat fortiter reflexo, cum fronte sat grosse 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 inequaliter sat fortiter punctu- 
lato, lateribus fortiter rotundatis sat anguste margin- 
atis, basi sat fortiter sinuata, angulis posticis obtusis sat 
bene determinatis nonnihil dilatatis; elytris leviter gem1- 
nato-striatis, minus fortiter sat crebre punctulatis; py- 
gidio nitido, inequaliter subgrosse punctulato, longitudi- 
naliter obtuse carinato; tarsorum posticorum articulo 
basali quam 2"° paullo breviori. Long., 8 1.; lat., 41. 

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 H. testacecpennis, Macl. The antennal 

L 

. 
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laminz, although rather elongate for a female, would be un- 
usually short if the type were a male. 

Western Australia (exact locality uncertain). 

H. Jungi, sp. nov. Mas.(?) Ovata; sat elongata; nitida; 
rufo-brunnea, capite obscurior1, antennis palpisque testa- 
cels; corpore subtus pedibusque sat longe pilosis; pal- 
porum maxillarium articulo 3° quam 2" vix (quam 4" 
perspicue) breviorl: antennis 9-articulatis, articulis 3° 
4° que inter se longitudine sat equalibus, 5° 6° que 
introrsum acutis: clava 3-articulata (laminis articulis 2-6 
conjunctis longitudine equalibus) ; clypeo sat brevi, forti- 
ter reflexo, crebre minus fortiter punctulato, parte 

antica perpendiculari pernitida vix punctulata (serie 
puncturarum magnarum setiferarum excepta); fronte 
sparsius subtilius punctulata: prothorace quam longiori 
duplo latiori, antioe minus fortiter angustato, supra 
sparsim subtilissime punctulato, lateribus minus fortiter 
arcuatis sat anguste marginatis, 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"* multo 
breviori. ‘Long., 7 1.: lat, 32 1. 
The sexual differences in the species of this group (the 

7th) appear to be very slight; but from its antennal laminz 
being slightly longer than in //. faceta, Blackb., and the 5th 
antennal joint, as well as the 6th, being angular on the 
inner side I judge the type of H. Jungi to be probably a 
male. It is specifically extremely distinct from //. faceta by 
the very different puncturation of all its dorsal segments and 
from both that species and festaceipennis, Macl., by the shape 
of its prothorax. 

Western Australia: given to me by Mr. Jung. 

CLERID 4. 

Natatts. 

NV. Lea, Blackb. This species has a somewhat involved 
history. I described it in Ty.R.S.8.A., 1899, and pointed out 

that it must be superficially extremely hke Op:/o floccosus, 
Schenk. (described in Deutsch. Ent. Zeit., of the preceding 
year). In 1903 Schenkling stated (J.c.) that he had found 
his species to be a Natalis, and that it was identical with 
N. Lear, Blackb. In the same year, Tr.R.S.S.A., p. 308, I 
reported Schenkling’s announcement, and assented to it. 
Subsequently Herr Schenkling has been so good as to send 
me a specimen of his floccosus, with the result that on a re- 
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cent re-examination of the specimens of .V«fa/is in my col- 
lection, I find that after all the two names appear to repre- 
sent two distinct, though closely allied, species, which can be 
readily distinguished from each other by the puncturation of 
the sterna (especially the metasternum), which in floccosus is 
very close and asperate; while in Leai it is entirely different, 
the prosternum and mesosternum being almost punctureless, 
and the metasternum 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 floccosus being notably more punctu- 
late, and the wnite hairs on the elytra of Lea: being disposed 
in perfectly well-defined fascicles. Of floccosus 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 Richmond River, and two 
from North Queensland (Mr. R. C. T. Perkins). 

CURCULIONID. 

TITINIA. 

Poteta, Blackb.° Mr: Lea (Tr:R.S.S.A.,-1905, p. 219) 
makes this name synonymous with 7'.-ignaria, Pase. (sic.). He 
is, however, mistaken in this opinion. In the unique type (in 
my collection) of /wta, inter alia, the rostrum is very much 
narrower between the insertions of the antenne than in 7. 
ignaria, Pasc. 

LONGICORNES. 

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 found 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 haud vel vix attingentibus, articulo 3° quam 
basalis vix (4° manifeste) brevioribus, articulis 5°- 9° 
gradatim longioribus, 10° 11° que parum brevioribus ; 
capite longitudinaliter leviter concavo, crebre rugulose 
punctulato ; prothorace ut caput punctulato, linea brevi 
longitudinali postmediana nitida minus perspicue in- 
structo, longivudine latitudini equali, 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 antenne are a trifle longer and less robust, with 
their apical two joints hardly perceptibly shorter than the 9th 
joint. Long., 64-8 1.; lat, 2-22 1. 

Western Australia (Murchison) ; sent by 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" sublongiori), arti- 
culis 5°-11° quam 4™ sat longioribus (inter se grada- 
tim vix longioribus) ; capite longitudinaliter leviter con- 
cavo, crebre rugulose punctulato ; prothorace supra crebre 
rugulose fere subgrosse punctulato, longitudine latitu- 
dini equali, 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., 63 [.; lat., 2 1. 

Of its previously described congeners, P. robustior, 
Blackb., 1s the nearest to the present species, but differs from 
it by te more parallel form, puncturation much less coarse 

and rugulose, basal joint of antennz 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. 
Apex of elytra narrowly rounded modesta, Pasc. 

CC. Apex of elytra ae widely 
rounded ... robustior, Blackb. 

BB. Elytra very strongly rugulose in 
their front half dy ... miles, Blackb. 

AA. Elytra bicolorous ve Ls ... pulchra, Blackb. 



325 

A NOTE ON SOME MODIFICATIONS IN THE MORPHOLOGICAL 

STRUCTURE OF THE MAMMALIAN VERTEBRE. 

By A. Zietz, F.L.S., C.M.Z.S8. 

[Read September 4, 1906. ] 

The morphological changes which the vertebrae present 
when we compare certain modifications in the apophyses, right 
through the whole of the mammalian series, appear almost 
as a blank, even in more recent publications. I selected for 
comparison of these transformations the vertebre 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 Osphranter 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, pl. Ixxv., fig. 11. 
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ABSTRACT OF PROCEED 

OF THE 

Royal Society of South Australia 
(Incorporated) 

FOR 1905-6. 

a a a aa a a a alain ae <PNININOOS Ns 

ORDINARY MEETING, NOVEMBER 7, 1905. 

THE PResIpDENT (J. C. Verco, M.D., F.R.C.S.) in the 
chair. 

Exuisits.—J. G. O. Tepper, F.L.S., a prece of rock from 
near Paratoo, said to be a phosphate and nitrate of potassium 
and iron. 

THE PRESIDENT read a paper on the trapdoor spider of the 
Adelaide Plains, of which the following is an abstract : —1n- 
terested in this remarkable animal from boyhood, Dr. Vereo 
had at various times taken pains to discover its habits. ‘The 
burrow or nest of the female spider is a circular and nearly 
vertical hole, lhned 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 webbing. In plan the door is semi- 
circular, and lightly bevelled on the lower side to fit exactly 
the aperture, which is funnel-shaped. ‘he 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 far 
as necessary for a clear conception 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 hinge, which 
is studded with pin-pricks, slightly elongated vertically. These 
are made by the spines of the falees. The spider when alarmed 
rushes to the door, fixes the two fangs into the door, and 
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pushes the dorsal surface of its falces against the wall of the 
tube, immediately below, thrusting the foremost spines into 
the silken lining, and so effectually locks the door. Again, as 
to the disposition of the legs and claws. There are two punc- 
tate areas, one on each side of the tube, a little behind the 
transverse 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 equl- 
distant points, manifestly with advantage and safety to the 
spider.” 

Mr. A. H. C. Zrerz, F.L.S., mentioned that the spider 
with wafer operculum was found in the sandhills at Henley 
Beach and elsewhere. 

Mr. GrirritHs showed a very interesting specimen from 
Western Australia, with a window of silk webbing in the 
middle of the door. 

Mr. W. Howcurin, 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- 
posing 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 Bay, Alford, Boors Plains, 
and Tickera. The rock for a thickness of 15 ft. is almost en- 
tirely composed of calcareous alge, belonging to the genus 
Iithothamnium, a genus, specimens of which can often be 

picked up on the beach on South Australian shores. 

OrpDINARY MEETING, APRIL 3, 1906. 

THE PRESIDENT (J.C. Verco, M.D., F.R.C.S.) in the 
chair. 

Exuisits.—Mr. W. Howcuin, 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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Howchin passed under review the history of the discovery of 
foraminifera in the rocks of the Permo-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 alge, one Macracystis 
pyrifera, 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’urvillaca potatorum, when fully grown, 
is from 12 to 24 ft. long, and nearly } in. thick. The seg- 
ments, strap-shaped, of great length, and 6 to 12 inches 
broad. This alga is also found at Beachport. 

Another exhibit by Mr. Zietz was a piece of Pee 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. Epwin Asusy, bird-skins from the bush, Queens- 
land, which, with those previously shown, completed the 
series. Among these were the rifle bird (Craspedophora mag- 
nifica), male and female, from New Guinea; (. alberti, male, 
from Cape York; Ptilorhis victoria, male and female, from 
Cardwell; Prionodura newtonana, male and female, from 
Herberton ; Sericulus melinus, Regent bird, male, from Black- 
all; Scenopeus dentirostris, male, from Cardwell. 

Mr. J. G. O. Tepprr, 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. 

Tue British Scrence Guitp.—It was proposed and car- 
ried that the Society should become a life member of this 
Guild. 

Paprers.—“On the Ionisation 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. Braae, M.A. 

“Descriptions of Australian Tineina,” by Ep. Mryricx, 
B.A., F.R.S. 

OrpDINARY MeEETING, May 1, 1906. 

THE PRESIDENT (J. C. Verco, M.D., F.R.C.S.) in the 
chair. 

BatLot.—Harry Taylor, sharebroker, Adelaide, was elect- 
ed a Fellow. 

Mr. Howcuin then proposed: —“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. 

Exuisits.—Mr. W. B. Poole read a paper describing a 
new Hydroid, found in the Patawalonga Creek, and Mr. E. 
J. Brapuey described the various phases through which the 
animal passed while under observation, illustrating these on 
the blackboard. 

THe PresipEeNtT (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. Im 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. 

PapPEeRS.—‘“‘Notes on Marine Mollusca of South Austra- 
ha,” by J. C. Verco, M.D. “Remarks on the Occurrence of 
Cambrian Glacial Till Beds in the Willouran Ranges, East 
of Hergott,” by W. Howcuin, F.G.S. “Mineralogical Notes 
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—(a) Fetid Felspar (Necronte) and Quartz, from Umbera- 
tana; (b) Atacamite, from Bimbowrie,” by Dovetas Maw- 
son, B.E., B.Sc. Mr. Howcuin, F.G.8,, 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 respects 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 of 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 from 
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:, FsRi@s5))9 ania 
chair. 

Bautuor.—F. H. Snow, merchant, Adelaide, was elected a 
Fellow. 

Exuisits.—Mr. A. H. C. Zietz, F.L.S., a Gecko, a fine 
specimen, from Umberatana (G'ymnodactylus milensw), 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 Batrachian (Helevporus prie- 
tus), found by Mr. F. R. Zierz, 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. Zierz, locally known as water-frogs, on account of 
the water they contain. A mass of olivine, or chrysolite, 
from Mount Gambier. A specimen of carnotite, from Olary, 
South Australia. Mr. Epwin Asnusy exhibited male and fe- 
male megapode skins (Megapodius duperreyi), and skins of 

‘ 

] 
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two young birds and eggs of the same sub-order, 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, 1n holes, some 2 or 3 ft. deep. The fledg- 
lings, of which skins were exhibited, taken out from a depth 
of 2 ft., were able to fly when taken. The nest was about 
40 yards in circumference. Mr. Zirrz, a brush turkey ( Ta/e- 
gallus lathami), Gould. 

ParEeR.—‘‘Notes on South Australian Decapod Crusta- 
cea,” Part iv., by W. H. Baxer. 

OrpinaRY MEeETING, JuLy 10, 1906. 
THE PresipEent (J. C. Verco, M.D., F.R.C.S.) in the 

chair. 
Exuisits.—Mr. A. H. C. Zirerz, F.L.S., Assistant Duir- 

ector of the Museum, a toad (/lseudophryne bibrom), found 
by Mr. Ashby under a stone on sloping ground at Blackwood. 
‘The ova are large, and are not enclosed in a Jjelly-like mass 
like those of tne common frog. ‘Iwo petrels: one (Prion vit- 
tatus) found at Plympton and Glenelg, 1s a pelagic species, 
rarely seen near land; and the other (frion turtur or deso- 
latus) the dove-like petrel. This bird frequents the shore, 
and breeds in Bass Straits. Mr. W. H. Bakrr, a case of 
crabs from New South Wales and Queensland, which are to 
be presented to the Museum. 

PaPERS.— ‘Geology of the Mount Lofty Ranges,” Part 
u., by W. Howcuin, F.G.S. “New Australian Lepidoptera, 
with Synonomic and Other Notes,” by A. JEFFERIS TURNER, 
M.D., F.E.S. Mr. Howcuin gave a very interesting résumé 
of his paper on the “Geology of the Mount Lofty Ranges,” 
in which he dealt with the lower members of the Cambrian 
series, from the Cambrian glacial till to the basal grits and 
conglomerates. 

ORDINARY Ms&etine, August 7, 1906. 

THe Prestpent (J. C. Verco, M.D., F.R.C.S.) in the 
chair. 

Exuipits.—Mr. W. Howcuin, F.G.S8., exhibited some 
very striking examples cf pressure in slate rocks from Mun- 
dallio Creek, Flinders Range, near Port Augusta. Lateral 
pressure had forced the slate into parallel fractures, 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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slate, making a very effective contrast. The slates in which 
the specimens occur belong to the Mitcham slates horizon. 
Dr. Verco exhibited shells dredged in Investigator Straits, 
from 10 to 18 fathoms, closely resembling Lippistes separa- 
testa, 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. Gavtlifi has areaged live 
Lippistes blainvilleames, 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 
borealis, found in Behring Straits, and within the Arctic 
Circle. The PREstpENT also showed limpets (Latella acule- 
ata and P. ustulata) from Beachport and Port MacDonnell ; 
the latter shell is found also in Tasmania and Western Aus- 
traha. Dr. Verco exhibited the radula of Trichotropis, un- 
der the microscope. Mr. Doucuas 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; pitchblende, from Tamworth, New 
South Wales; and cuxenite, from the Barrier Ranges. 

Paprers.—“A Note on Some Modifications in the Mor- 
phological Structure of the Mammalian Vertebre,” by A. H. 
C. Ziretz, F.L.S.. Assistant Director of the South Australian 
Museum. “Description of Australian Curculionide, with 
Notes on Previously Described Species,” by ArtHur M. LzEa, 
Government Entomologist, Tasmania. Mr. Zrretz exhibited 
some lumbar vertebre of various mammalians, both fossil and 
those now existing, to illustrate his paper. 

ORDINARY MEETING, SEPTEMBER 4, 1906. 

THe Presipent (J. C. Verco, M.D., F.R.C.S.), in the 
chair. 

Batiot.—Miss ELLEN MILNE BunpeEy was elected a Fel- 
low. 

Exuipits.—Mr. Epwin Asupy exhibited a number cf 
bird skins, from Port Keats, Northern Territory, sent by Mr. 
C. E. May. Amongst these the white-headed eagle (Haliastun 
girrenera), found also in Queensland, where it has been not- 
iced to kill snakes. The great-billed cockatoo (Ualyptorhyn- 
chus macrorhynchus), with others of the same sub-family, 
for purposes of comparison. The Oriental cuckoo (Cwculus 
intermedius), 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 (Megapodius du- 
perreyi); the nutmeg pigeon (Myristiciora spilorrhoa); the 
little green pigeon (CUhalcophaps chrysochlora), with its 
bronze - green wings; the fawn - breasted kingfisher 
(Dacelo cervina) (Haleyon sanctus), and Macleay 
kingfisher; a  bar-shoulder dove (Geopelia humeratis); 
the red - collared lorikeet (Trichoglossus rubri- 
torques), found at Port Keats all the year, seeming to 
fill the place in Northern Australia that the blue moun- 
tain does in the South. Mr. Ashby also showed skins of the 

- white-quilled honeyeater (Hntomyza albipennis), said to have 
a gold ring around the iris; a Drongo (Chibia bracteata); 
white - gaped honeyeater (/Ptilotis wunicolor). © Mr * 
H. CG, Zrerz, F.L.S., several leeches found. on 
dog-shark by Mr. E. J. Bradley at Port Willunga (apearts 
name, kontobdella). Mr. J. G. O. Tepper, F.L.S., a case of 
Australian Cicadide. The first time that a named series 
of this family of Homoptera (Hemiptera) had been exhibited 
here. 

Papers.—‘“‘Radium at Moonta Mines,” by S. Radcliff, 
communicated by Professor W. H. Bragg, M.A. “‘Certain New 
Mineral Species, associated with Carnotite in the Radio-ac- 
tive Ore Body, near Olary,” by Dovucitas Mawson, B.Sc., B.E. 
“Preliminary Analytical Notes on the Minerals Described in 
the Preceding Paper,” by Professor E. H. Renniz, D.Sc., and 
Wer Cooxe; DiSc. . 

ANNUAL MEETING, OCTOBER 2, 1906. 

THE PRESIDENT (J. C. Verco, M.D., F.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.; Hon. Treasurer, 
Walter Rutt, C.E.; Members of Council, Walter Howchin, 
F.G.8., Lecturer on Geology and Paleontology at the Ade- 
laide University, and Edwin Ashby; Auditors, J. 8. Lloyd 
and David Fleming. 

Exuisits.—A new Caladenia, in formalin, was exhibit- 
ed and described by R. S. Rocers, M.A., M.D. J. G. O. 
Tepper, F.L.S., some remarkable galls, found on the twigs of 
Eucalyptus leucorylon, 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 following 16 hymenopterous insects were ob- 
served to have emerged, and one was removed alive from a 
gall. These proved to be small wasps allied to the family 
Chalcidida, and probably new. On the same twig, deform- 
ing the leaves, were scale-like galls, from which emerged nu- 
merous minute black wasps (Chalcidid). Among these last 
were found a single pair of another species, marked by gold- 
green spots, probably parasites 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. TrppEr 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 are giant forms of an endemic European 
species of hemlock (Conwwm maculatum). Mr. TEPPER show- 
ed photographs of witch broom, a proliferous growth on birch- 
trees, produced by a fungus (/aphrina), and three other con- 
spicuous fungi, Asteronia radiosum, on roses; Phragmidium 
violaceum and P. rubi, found on blackberries. 

Parers.—‘“The Ionisation of the Various Gases by the. 
Alpha Particle of Radium,” by Professor W. H. Brace, M.A. 
“Note on the Localities Attributed to Australian Lepidoptera 
by Oswald Lower,” by A. JErreris TurRNER, M.D. “Further 
Notes on Australian Coleoptera, with Descriptions of New 
Genera and Species,’ by Rev. Tuomas Buiacxsurn, B.A. 
“Madreporaria from the Australian and New Zealand Coasts,” 
by Joun 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 Herpert Basrepow. Professor EK. H. REnntz, 
D.Se., M.A., in referring to Professor Bragg’s laborious re- 
searches on the alpha particle of radium, congratulated 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. 



ADDRESS AT THE ANNUAL MEETING OF THE ROYAL SOCIETY OF 

Soutn AUSTRALIA, OcToBER 2, 1906, By Dr. J. C. VERCo, 
PRESIDENT. 

Three years have passed since you placed me in the presi- 
dential chair, and, with an indulgence which has been highly 
appreciated, you have twice excused me 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 diff- 

- 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 with 
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 greater part of the subject-matter for 
the meeting himself, but is surrounded by juniors whose acti- 
vities are drawn into the same channel by the attracting 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 weli 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. L[hffe 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 Stirliag (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 important 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 present lecturers on this subject at the Uni- 
versity of Adelaide. 

In close association with this subject 1s 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. Radcliff 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 physical 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 and teaching 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 wul 
organize the botanical forces of our State and stimulate them 
to individual and concerted activity ? 

The animal kingdom appears to offer greater attraction 
and afford more abundant opportunity for original research, 
doubtless because 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- 
ide; 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 forth 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 minutie; 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 wonderful how many species may be 
found, if diugently and intelligently sought, where there 
seemed but few. And then the degrees of their variation can 
be studied and measured. Besides this, there remains, after 
their classification and enumeration, the deeper, more absorb- 
ing, and shall l 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 patience 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 
300 fathoms, beyond what is known as “‘the continental shelf,” 
have provided material for congenial work to several of our 
members. Mr. Dennant, an Honorary Fellow, who has long 
been engaged upon the Tertiary corals, has written several 
papers on the recent corals of 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 and educational sort. 
Minerals, fossils, plants, flowers, birds, fish, frogs, leeches, 
insects, 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 genenee: 
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 lable 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 scme 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 Malacology—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 may be made as intricate 
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and elaborate as the advanced student may desire. It 1s, 
moreover, a pressing 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, all 
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 crypt 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 difficulties, 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 the world has 
never seen or known before?! This 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 tne 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 1 mignt say “our 1n- 
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 difficulty. 

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 they 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. Itisacase of ‘‘res angusta’’—lack of funds. 
{t takes all our subscriptions and all our grants from the Go- 
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 our hbrary. We 
trust the Government, which has proved itself commendably 
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 of the donor of the Barr-Smith lib- 
rary in the University of Adelaide? He will not only confer 
a lasting tavour upon a body of selt-denyimg 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 the science of the world. 

We have reason to hope that the Government 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 spend, we could effect more. In time past the 

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 for the printing. And now some contri- 
butors 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 than 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 advanced thought 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 apprecia- 
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. 

PRESIDENTS -ApDRESS.—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 eri- 
ticisms on it. That such should have been done was an over- 
sight and a matter of regret.—Ep. | 

ANNUAL REPORT, 1905-6. 

The Council is pleased 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. kadwin 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- 
he9. 

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 1s 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 ETB 
For Year 1905-1906. 

TRANSACTIONS, JOURNALS, REPORTS, Evc. 

Presented by the respective Editors, Societies, and 

Governments. 

AUSTRIA AND GERMANY. 

Berlin—-Konigl. Preuss. Meteor. Institut, Bericht, 1904-4; 
Veroffentlichungen der Ergebnisse der Nieder- 
schlagsbeobachtungen, 1901, 1902. Abhandlungen. 

——— Konig]. Preuss. Akademie der Wissenschaften zu 
Berlin, Sitzungsberichte, 1905, Nos. 1-53; 1906, 
Nos. 1-38. 

—- — Deutsches Meteorologisches Jahrbuch, 1904, Heft 1, 2. 
——-— Die Niederschlage in den Norddeutschen Stromgebie- 

ten; “Band 1.7 Text, Band 1.>40)) Dabeeeee 
——— Gesellschaft fiir Erdkunde, Zeitschrift der, 1904, No. 

2; 1905, Nos. 3-10 ;-1906, Nos, 1-6: 
——— Berliner Gesellschaft fiir Anthrop. Ethnol. und 

Urgeschichte. Erganzungsblatter zur Zeitschrift 
fiir Ethnologie, Jahrgang 36, Heft 1, 5; Jahr- 
gang 37, Heft 1-6; Jahrgang 38, Heft 3. 7 

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 Kénigl. Gessellschaft der Wis- 
senschaften und der Geaorg.. August, 1905, 
Heft 1-5. 

Heidelbere—Berichte itiber Land- und Forstwirtschaft in 
Deutsch Ostafrika, Band u1., Heft 5-8. 

Miinchen—Sitzungsberichte der K.B. Akademie der Wissen- 
schaften zu Miinchen, Math. Phys. Klasse, 1905, 

Heft 2, 3; 1906,- Heft 1.- Do.,. dey Abhand 
lungen, Band Ixxv. 

Stettin—Gesellschaft fiir Volker- und Erdkunde zu Stettin, 

1902-3. 
Trencsen—Jahrschrift des Naturwissenschaftlichen _ Vereins 

des Trencsener Comitates, 1904-5. 
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Vienna—Kaiserliche Akademie der Wissenschaften in Wien, 
Sitzung der Math. Naturwiss., Jahrgang 1904, 
Nos. 4-6; 1905, Nos. 11-14; 1906, Nos. 1-18. 

——— Gradmessungs Kommission. 
—-—— Verhandlungen der Oestreichischen Kommission fiir 

die Internationale Erdmessung, Dec. 1903, Dee. 
1904. 

——— Annalen K.K. Naturhistorischen Hofmuseums, Band 
mix., 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 zu Wiirzburg, 1905, Nos. 1-9. 

AUSTRALIA AND NEW ZEALAND. 

Adelaide—Public Library, Museum, and Art Gallery, An- 
nual Reports, 1902-3 and 1904-9. 

——— Royal Geographical Society, Proceedings, 1905-6, vol. 
Vill. 

——-— School of Mines and Industries, Annual Report, 1905. 
——— Department 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 Department, Annual Progress Re- 

port, 1905. 
Brisbane—Royal Society of Queensland, Proceedings, vol. 

X1x., 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. 1., No. 3; 

vol. 11., Nos. 1-4. 
Melbourne—Victoria Department of Agriculture, Journal, 

vol. 1i1., 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. l. 
——~—w— 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. 1., parts 2, 5, 6. 
Sydney—Department of Mines, Annual Report, 1905. 
——— Department of Mines and Agriculture, Agricultu- 

ral Gazette, vol. xvi., parts 7, 11) 1273) xeRaa 
parts 2-10. 

——— Department of Mines, Records of the Geological Sur- 
vey, vol. vill. part 2, 1905; Mineral Resources, 
No. 2, 1906; do., Memoirs, Paleontology, vol. 
ii,, part 1. 

——— Royal Society of New South Wales, Proceedings, vols. 
XXx1x. 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. iil., part 1. 

——— Tuberculosis and the Public Health, by G. L. Mul- 
lins, M.A., M.D. 

——— Sydney University Engineering Society, Journal and 
Proceedings, vol. 1x. 

——— Royal Anthropological Society of Australia, Journal, 
vol. vi., No. 9; vol. vili., 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—Société Royale Zoologique Malacologique de Bel- 
gique, Annales de la, tomes 36 and 39. 

——— Société Entomologique de Belgique, Annales de la, 
tomes 48 and 49. 

——— Société Royale de Botanique de Belgique, Bulletin, 
tome 41, fasc. 1, 2, 3; tome 42, fasc. 1, 2. 

——— Jardin Botanique de |’Etat a Bruxelles, vol. 1., fase. 
5 and 6. 

Amsterdam—Natuurkundig Tijdschrift voor Nederlandsch- 
Indie, Deel lxiv., 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. 

| CaNnaDa. 

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. 

ENGLAND, 1RELAND, AND SCOTLAND. 

London—Chemical Society, Proceedings, vol. xxi., Nos. 295- 
302 ; vol. xx1i., Nos. 303-308, 310-312. 

——— Chemical Society, Journal, Nos. O11, 512, 514-525; 
Indexes to 506, 507, 508. 

——— Conchological Society, Journal, vol? 11." Nos fat 
—_—— Entomological Society, Transactions, 1905. 
——— Royal Colonial Institute, Proceedings, vol. xxxvi. 

and XXXvli. 
——— Linnean Society, Proceedings, 1905, List of Mem- 

bers, 1905-6. 
——— HKoyal Society of London, Yearbook, 1906. 
——— Royal Microscopical Society of London, Journal, 1905, 

parts 4-6; 1906, parts 1-4. 
——— National Physical Laboratory, Report, 1905. 
——— Royal Gardens, Kew, Bulletin, 1900-1905. 
——— Society of Arts, Journal, vol. liv., No 2797. 
—-_— The State Stead neces etc., vol. xi/puNosGjw me: 

vol? xiis, Nos. ‘12343; anideG: 
——— The Public Health Engineer, vol. xviii., Nos. 453-456 

and 458. 
—— — Medical Press Circular, 1906, No. 3514. 
Liverpool—Biological Society, Proceedings and Transactions, 

VO). XIX, 
Manchester—Literary and Philosophical Society, Memoirs, vol. 

b“parts Wi, 2: 
—+——— Field Nationa and Archzologists’ Society, Re- 

port and Proceedings, 1905. 
Edinburgh—Royal Physical Society, Proceedings, vol. 

XV1., pp. 48-266. 
———— Royal Society of Edinburgh, Proceedings, vol. 

XXlv., xxv., parts 1, 2; vol. xxvi., pp. 1-192. 
———-— Geological Society, Transactions, vol. viii. , part 3. 
Cambridge—Philosophical Society, Proceedings, vol. X1ll., 

parts 3-5 
———— University Library, Report of Lib. Synd, 1904 and 

1905. 
Belfast—Natural History and Philosophical Society, Report 

and Proceedings, 1904-5. 
Dublin—Royal Dublin Society. Economic Proceedings, vol. 1., 

part 7; Scientific Proceedings, vol. xi., Nos. 6-9; 
Scientific Transactions, vol. viil., series 2, part 14; 
vol. ix., parts 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. xxxili., Section A, part 1, Section B, 
parts 1, 2; Abstract, Session 1904-5. 

FRANCE. 

Caen—Société Linnéene de Normandie, Bulletin, series 5, vol. 
vill., 1904. 

Lyon—Historique du Diocése de Lyon, Bulletin No. 19. 
Nantes—Société des Sciences Naturelles de l'Ouest de la 

France, Bulletin, tome v., Nos. 1-4. 
Paris—Société Entomologique de France, Bulletin, 1905, Nos. 

15-21; 1906, Nos. 1-14. 
——— Société de Geographie Commerciale, Bulletin, tome 

Sev INO. 0. 
——— Notes sur les Fourmis et les Guépes, C. Janet, f. 24, 

25, lre partie. 
——— Feuille des jeunes Naturalistes, Nos. 415, 417-421, 

423-431. 
Rennes—L Université de Rennes, Travaux Scientifiques, tome 

Iyer gO5: 
ITaty. 

Florence—Societa Entomologica Italiana, Bulletino della 
mxxvi., tri. 45 xxxvii., tri. 1-4 

Milano—Societa Italiana di Scienze Naturali e del Museo 
Civico de Storia Naturale in Milano, vol. xliv., 
fase. 2, foglio 5.; fasc. 3, foglio 43; fase. 4, 
foglio 63. 

——— §Societa Italiana di Scienze Naturali, etc., vol. xlv., 
fasc. 1, foglio 6; fasc. 2, foglio 44. 

Palermo—lItalia Scienze Naturali e Economiche, Giornale, 
vol. xxiv., 1905. 

Pisa—Societa Toscana di Scienze. Naturali, Memorie, vol. 
Ein; do. do0., Processi Verbali, vol. xiv.; Nos. 3, 4, 
opm; vol, xv., Nosed -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. xx1., art: 1. 

——— Seismological Society, Earthquake Investigation Com- 
mittee, Publication No. 21 and Appendix. 

——— Asiatic Society of Japan, Transactions, vol. xxxii.; 
vol. xxxili., parts 1, 2. 

Mexico. 

Mexico—Sociedad Cientifica, Memorias y revista, tomo xxi., 
Nos. 5-12; tomo xxii., Nos. 1-6; tomo xxiil., Nos. 
1-4. 

——— Sociedad Geologica Mexicana, Boletin de la, tomo i. 
——— Instituto Geologica de Mexico, Parergones, tomo '1., 

INos. 18:59, 10) 15.720) 

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 3, 4; vol. i1., 
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: 4.3oe ema 
No. 1. 

——— Geologiska Foreningens Forhandlingar Tjugotredje 
Bandet, 1905. 

Trondhjem—Kongelige Norske Videnskabers Selskabs 
Skrifter, 1904. 

Stavanger— Museum, Aarshefte, 15de Aar, 1904. 
Upsala—Nova Acta Regie Societatis Scientiarum Upsalien- 

sis, series 4, vol. 1., fasc. 1. 

RUSSIA. 

St. Petersburg—Académie Impériale 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 xvili., Nos. 1-5; tome xix., Nos. 
1-5 ; tome xx., Nos. 1-5; tome xxi., Nos. 1-4. 

ee Comité Géologique, 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—Société des Naturalistes de Kiew, Memoirs, tome 
xvill., 1904) itomerxxs, 1905: 
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Moscow—Société Impériale des Naturalistes de M., Nos. 1, 
2, 3, 1905. 

SwItTZERLAND. 

Geneva—Société de Physique et de Histoire Naturelle, Compte 
rendu des Séances, xxii., 1905. 

Lausanne—Société Vaudoise des Sciences Naturelles, Bulle- 
tin vol. xli., Nos. 152-155. 

Neuchatel—Société Neuchateloise de Sc. Nat. Bulletin, tomes 
Sate. Ses. KAKI. 

Ziirich—Annotationes Concilii Bibliographici, vol. i., vol. 11., 
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 11., 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, 
—-—— -- Opbservario do Rio de Janeiro, Boletin Men- 

sal, 1904, 1905; do. do. Annuario Publi- 
cado, Ann. xxl. 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. 1., part 5. 
Cape Town—South African Museum, Annals, vol. v., parts 

1-3; do. do., Report, 1905. 
Suge ate South African Philosophical Society, vol. xv1., 

parts 2, 3. 
———_——— Geodetic Survey, vol. 1il. 
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. i1., Nos, 3, 4. 
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UNITED STATES or 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 xxill., Nos. 3-12, series xxiv., Nos. 
1, 2; Financial History of Baltimore, 1899; 
American Chemical Journal, vol. xxxili., Nos. 
3-6; vol. .xxxiv., .Nos. 1-6 3 wols mame seis. 
1-4, 

Boston—Society of Natural History, Proceedings, vol. xxxi., 
No. 8, pp. 315-328; No. 10, pp. 531-570; pl. 23-25. 

——-— American Academy of Arts’ and Sciences, Proceed- 
ings, vol. xl., Nos. 12-14, 18-24; vol. xl, Nos. 
1-34; vol xli., No. 1. The Rumford Fund. 

Berkeley—University of California Publications, Register, 
Summer Session, and Announcement of Courses. 

SS University of California, Pubs. Zoology, vol. 1., No. 
9, pp. 287-306, plates 26-28; vol. u1., Nos. 1, 
2, 4-8, pp. 1-51, 113-368, plates 1, 4-19, figs. 
1-62 ; vol. 111.,; No. 1, pp. 1-12) plates 2s ado: 
do., Botany, vol. 1., Nos. 3-11, pp. 91-236. 

Cambridge—Museum of Comparative Zoology, Harvard Col- 
lege, the Report, 1904-5; Geol. Series, Bulle- 
tin, vol. vili.,- Nos. 1-3; Bulletins, vol. xlvi., 
Nos., 5-14 ;.vol. xlvati.,, Nos. 1, 2,33) 43 uamoleees 
Nos 15-2. 33 

Chicago—Field Columbian Museum, Report, vol. i1., Nos. 4, 
5; Zoological Series, vols. v., vi., and vil., No. 
1; Botanical Series, vol. i1., No. 3; Geological] 
Series, vol. 11., Nos. 6 and 7; vol. ii1., Nos. 1, 2; 
Anthropological Series, vol. vi., Nos. 2, 3; vol. 
vil., No. 2.;, vol. vail. ; wol.. ix.,, Nosaigze 

Cincinnatti—Society of Natural History, Journal, vol xx., 
Nos. 4.-7. 

Granville—Denison University Scientific, Laboratories, Bulle- 
tin, vol. xii; ant. 95) vol. amt, artaz. 

Massachusetts—Tufts College Studies, vol. ii., No. 1. 
———+——-—— The Phys. Geog., Geol., Min., and Palzonto- 

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: 

ae Experimental Medicine, the Rockefeller Institute 
for Medical Research, Studies, vols. iii. and 
iv., Journal, vol. vit... 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. 1x., parts 1, 2, 3; An- 
nual Report of the President, 1904-5. 

ee Academy of Sciences, Annals, vols. xiv., xv., 
part 3, and vol. xvi., part 2. 

2 International Congress of Americans, 1902. 
—_————— American Geog. Soc., The Grande Soufriere of 

Guadeloupe, Sept., 1904. 
ee The Museum of the Brooklyn Institute of Arts and 

Sciences, vol. i., No. 7; vols. 111., iv., and v. 
So at 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. 
ee Academy of Natural Sciences, Proceedings, 

vol. liv., part 2, vol lvii., Nos. 2, 3. 
—————— American Philosophical Society, Proceedings, 

woe xiii, 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. 1.-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. 

oO University of California, The Morphology of 
the Hupa Language, vol. i11. 

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 Regents, 1904. 
—~- Annual Report of Bureau of American Ethno- 

logy, Bulletins Nos. 28, 29. 
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Washington—United States Geological Survey, Monographs, 
vol, xlvil.}') xiv. parts” 1 923 eProtes- 
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, 954, 256, 257, 
262, 263, 265-6, 268-274, 276. 

—-————— Water Supply and Irrigation, Nos. 119-154, 
157-165, 169-171. 

See United States, Department of Agriculture, 
Yearbook, 1905. 

a 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. Survey, Pubs. vols. 1. 
and i1., part 1; do. do., Bureau of Govern- 
ment Laboratories, No. xxii., 1905. 

Urbana—lIllinois State Laboratory of Nat. Hist., Bulletin, 
Vol? vies Mart! +5: 
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ee Or FELLOWS, MEMBERS, 
ETC., 

OCTOBER, 1906. 

Those marked (1) are Life Fellows. Those marked with an 
asterisk have contributed papers published in the Society’s 
Transactions. 

Any change in the address should be notified to the Secretary, 

Date of 
Election 

1893. 
1897. 

1888. 

1876. 

1890. 

1905. 
1905. 

1892. 

1898. 

1876. 

1894. 

1881. 

1880. 
1893. 
1905. 

1895. 
1902. 
1901. 
1887. 
1886. 

1905. 
1883. 
1899. 
1893. 
1904. 
1906. 

HonoRARY FELLOWS. 

“Cossman, M., Rue de Maubeuge, 95, Paris. 
*“Davip, T.. W. EpnyeewortH, B.A., F.R.S., F.G.S., Prof. 

Geol., Sydney University. 
*“DENNANT, JOHN, F'.G.S., F.C.S., Inspector of Schools, Cam- 

berwell, Victoria. 
Krumey, KR. Ll. J., F.R.S., F.R.A.S., Gov. Astron., the 

Observatory, Melbourne, Victoria. 
“ETHERIDGE, Ropert, Director of the Australian Museum of 

New South Wales, Sydney. 
Gitt, THomas, I[.8.0., Under-Treasurer, Adelaide. 

*“Hepury, Cuas. H., Naturalist, Australian Museum, Syd- 
ney. 

*Maripen, J. H., F.L.S., F.C.S., Director Botanic Gardens, 
Sydney, New South Wales. 

Meuron, HT. B.A, F.R.S., F.2.8.; Thornhanger, Marl- 
borough, Wilts, England. 

Rossen, H.1C:, B.A., #F-.R.S., F.RVA.S., Gov: Astron, 
Sydney, New South Wales. 

*Wiuson, J. T., M.D., Prof. of Anatomy, Sydney University. 

CorRESPONDING MEMBERS. 
Battey, F. M., F.L.S., Colonial Botanist, Brisbane, 

Queensland. 
*FortscHe, Paun, Inspector of Police, Palmerston, N.T. 
Stretton. W. G., Palmerston, N.T. 
Tuomson, G. M., F.L.S., F.C.S., Dunedin, New Zealand. 

FELLOWS. 

*Asupy, Epwin, Royal Exchange, Adelaide. 
*Baxer, W. H., Glen Osmond Road, Parkside. 
*Basepow, Herspert, Kent Town. 
*BiackBuRN, Rev. THomas, B.A., Woodville. 
*Brace, W. H., M.A., Prof. of Mathematics, University of 

Adelaide, S.A. 
Brooxman, George, North Gilberton. 
*Brown, H. Y. L., F.G.S., Gov. Geologist, Adelaide. 
Browne, T. L., Marlborough Chambers, Adelaide. 
BrummMi1tTt, Ropert, M.R.C.S., Gilberton. 
BRUNKSKILL, GroRGE, Semaphore, S.A. 
Bunpry. Miss Exzen Mine, 148, Molesworth Street, North 

Adelaide. 



1904, 
1879. 

1895. 
1876. 
1887 
1902. 
1886. 
1904. 
1904. 
1880. 

1896. 
1904, 
1896. 
1899. 

1891. 

1883. 

1902. 

1893. 
1902. 
1900. 
1897. 
1884. 

1856. 
1888. 
1905. 

1874. 

1897. 
1884. 
1859. 
1883. 
1886. 
1904. 

1885. 

1905. 
1869. 
1891. 
1893. 
1857. 
1900. 

1871. 
1881. 

1906. 
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CHRISTIE, WILLIAM, Adelaide. 
*CLELAND, W. L., M.B., Ch.M., J.P., Colonial Surgeon, 

Resident Medical Officer Parkside Lunatic Asylum, Leae- 
turer in Materia Medica, University of Adelaide. 

CLELAND, Joun B., M.D., Perth, Western Australia. 
(LZ) CookE, EBENEZER, Commissioner of Audit, Adelaide. 
*D1xon, SAMUEL, Bath Street, New Glenelg. 
Epquist, A. G., Hindmarsh. 
FLemine, Davin, Barnard Street, North Adelaide. 
GARTRELL, JAS., Burnside. 
Gorpon, Davip, Gawler Place, Adelaide. 
aia Pine GEorGE, A.M., F.C.S., Analyst and Assayer, Ade- 

aide. ; 
GREENWAY, Tos. J., Adelaide. 
GrirritH, H., Hurtle Square, Adelaide. 
Hawker, E. W., F.C.S., Adelaide. 
*Hieoin, A. J., F.1.C., Assistant Lecturer on Chemistry, 

School of Mines, Adelaide. 
Ae eee Mavrice, F.L.S., Director Botanic Gardens, Ade- 

aide. 
*HowcHin, WALTER, I'.G.S., Lecturer on Geology and 

Paleontology, University. Adelaide. 
ILIFFE, JAS. DRINKWATER, B.Sc., Prince Alfred Collegs, 
Kent Town. 

James, THomaAs, M.R.C.S., Moonta. 
JEFFREYS, GEO., Gilbert Place, Adelaide. 

*JoHNcock, CuHas. F., Morphett Vale. 
*Lea, A. M., Gov. Entomologist, Hobart, Tasmania. 
Lenpon, A. A., M.D. (Lond.), M.R.C.S., Lecturer on For- 

ensic Medicine and on Chemical Medicine, University 
and Hon. Physician, Children’s Hospital, North Ter- 
race, Adelaide. . 

*Luoyp, J. S., Alma Chambers, Adelaide. 
*Lower, Oswatp B., Broken Hill, New South Wales. 
Mawson, Doveuas, B.Sc., B.E., Lecturer on Mineralogy 

and Petrology, University, Adelaide. 
Mayo, Gro., G., C.E., Hon. Secretary, 116, Franklin St., 

Adelaide. 
*Morean, A. M., M.B., Ch.B., Angas Street, Adelaide. 
Munton, H. S., North Terrace, Adelaide. 

(L) Murray, Davin. Adelaide. 
Puitiiees, W. H., Adelaide. 
Poors, W. B., Savings Bank, Adelaide, 
ReissMANN, OCxartes, M.A., M.D. (Cantab.), B.Se. 

(Lond.), etc., Adelaide. 
*RENNIE, Epwarp H., M.A., DSc. (Lond.), F.C.S., Profas- 

sor of Chemistry, University of Adelaide. 
*Rocrrs, R. S., M.A., M.D., Flinders Street, Adelaide. 
*Rurr, Waiter, Chief Assistant Engineer, Adelaide. 
Senway, W. H., Treasury, Adelaide. 
Simson, Aucustus, Launceston, Tasmania. 
*Smpaton, THomas D., Mount Lofty. ; 
Smeaton, Strr~ine, B.A., C.E., Engineer-in-Chief’s Office. 
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APPENDICES: 

FIELD NATURALISTS’ SECTION 
OF THE 

oval Society of South Australia (Incorporated). 

TWENTY-THIRD ANNUAL REPORT OF THE 
COMMITTEE 

For THE YEAR ENDING SEPTEMBER 30, 1906. 

When reviewing the work of the Section during 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 difficult to estimate the cha- 
racter of the work, and report that there is an 1mprovement, 
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 Pyegine meetings were as follows: — 
1905. 
October 17. Chairman’s Annual Address, “The Dead Months 

ofsour- Orchid) Year,” Dr. HK. 8: 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, a) Mr. Doug- 

las Mawson and Mr. J. W. Mellor. 

1906. 
May 15. Paper, “Trapdoor Spiders,” Dr. J. C. Verco. 
June 19. Papers, Mr. T. D. Smeaton on “Insect 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 2. 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 has 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 
dces 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. 

Kleven 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. Rocers, Chairman. 

BE. H. Lock,-Hon. See. 

EIGHTEENTH ANNUAL REPORT OF THE NATIVE 
FAUNA AND FLORA PROTECTION COMMITTEE 
OF THE FIELD NATURALISTS’ SECTION OF THE 
ROYAL SOCIETY OF SOUTH AUSTRALIA, FOR 
THE YEAR 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 establishment 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 
steps 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. 8. 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: “That 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 (the 
Hon. Thomas Price), and brought the matter before him, 
with the reesult that he promised that the Lighthouse Reserve, 
containing 60 square mives, should be reserved for the pur-. 
pose, and that, if it could be done without dipping too 
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. 

Samu. Drxon, Chairman of Committee. 
M. Symonps Crarx, Hon. Sec. to Committee. 

Adelaide, September 18, 1906. 
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MALACOLOGICAL SECTION 
OF THE 

Ropal Society of South Australia (Incorporated). 

: 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 Naticida, Amnicolide, Tissoide, Turritellide, Scala- 
ride, Vermetide, and Cerithudaw 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 the 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 Patellide, Acmaide, 
Halhotide, Scissurelide, Cocculimda, and Fissurelida. 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 TRAMOSERICUS, Martyn. Universal 

Conchology, vol. i., pl. xvi. LP. diemenensis, Philippi; P. 
variegata, Reeve. ! 

2. HELCIoNISCcUS ILLIBRATUS, Verco. Trans. Roy. Soc. 8. 
Aust., 1906, vol. xxx., p. 205, pl. x., f. 6 to 14. 

3. PaTELLA USTULATA, Reeve. Conch. Icon., Reeve, 1855, 
vol. viii., pl. xxxi., f. 88, a, b. P. tasmanica, Ten.-Woods. 

4, PATELLA ACULEATA, Reeve. Conch. Icon., Reeve, 1855, 
vol. viii., pl. xxxii., f. 90. P. squamifera. Reeve. 

5. PaTELLA HEPATICA, Pritchard & Gatliff. Proc. Roy. 
Soc. Vict., 1902 (1903), vol. xv. (n.s.), part 2, p.13eseeee 
striata, Pilsbry (non Quoy & G.). 

6. Paretrta CHapmMaAnti, Ten.-Woods. Proc. Roy. Soc. 
Tasm., 1875 (1876), p. 157. Acmaa alba, Ten.-Woods. 

7. Nacetia parva, Angas. Proc. Zool. Soc. Lond., 1878, 
p-sob2, pl hiv. ft. 12: 

8. NacELLA COMPRESSA, Verco. Trans. Roy. Soc. 8. 
Aust, 1906, vol. xxx.~p. 208, pl. vii; f 11-12: 
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9. NACELLA CREBRESTRIATA, Verco. Trans. Roy. Soc. 8. 
Aust., 1904, vol. xxviii., p. 144, pl. xxvi., f. 20, 21. 

10. NacELLA Stow, Verco. Trans. Roy. Soc. S. Aust., 
£906, Vol.:xxx.,\p, 209, pl. =x., £. 4, 5. 

Family ACMAID A. 
11. Acmaa octrorapIATA, Hutton. Cat. Marine Moll. of 

New Zealand, 1873, p. 44. A. perplesu, Pilsbry. 
12. ACM#A ALTICOSTATA, Angas. Proc. Zool. Soc. Lond., 

febo, p. 06, pl. un, f.41. 
13. ACMA MARMORATA, Ten.-Woods. Proc. Roy. Soc. 

Tasm., 1875 (1876), p. 156. A. latistrigata, Angas. 
14. Acma#a caLamus, Crosse & Fischer. Jour. de Conch., 

1864, p. 348, and 1865, p. 42, pl. in., f. 7, 8. 
15. ACM#A FLAMMEA, Quoy & Gaimard. Voy. Astrolabe, 

Seeeevoleai, p. o04, pl. Ixxi., f. 15, 16. A. crucis, Ten.- 
Woods; jyachsoniensis, Rve.; Gealer, Angas. 

16. Acma&a COoNOIDEA, Quoy & Gaimard. Voy. Astrolabe, 
eee vod. p. 305, t. 71, f. 5,.7: 

17. AcmM#a suBUNDULATA, Angas. Proc. Zool. Soc. Lond., 
1865, p. 155. 

18. Acm#a puncTaTA, Quoy & Gaimard, Voy. Astrolabe, 
Pee 70 11., p. 365, pl. Ixxi., f. 40, 42. 

19. ACM#A SEPTIFORMIS, Quoy & Gaimard. Voy. Astro- 
Sieeeeol, val. ii., p. 362, pl. lxxi., f. 43, 44, 1834. A. 
scabrilirata, Angas: petterdi, Ten.-Woods. 

20. Acm#A CANTHARUS, Reeve. Conch. Icon., Reeve, vol. 
Meewplerx)., f. 131, 1855: 

Family HALIOTID “As. 

21. HaLioTis ALBICANS, Quoy & Gaimard. Voy. Astro- 
laibe*Zool:, vol. i11., p: 311, t. 68, f. 1, 2. 

22. HALIOTIS CYCLOBATES, Peron. Voy. Terr. Austs 
vol. 11., 1816, p. 80. H. excavata, Lamarck. 

23. HaLioTis RogI, Gray. King’s Voy., vol. il., appendix, 
. 493. 

: 24. HaLiotis Nz&'vosa, Martyn. Univ-aConch: tLe 

f; 63. 
25. HALIOTIS GRANTI, Pritchard & Gatliff. Proc. Roy. 

Soc Vien, vol. xiv., n.s., part 2, p. 183, pl. x. (2) H. conteo- 
pora, Peron. 

26. HaLioTis —EMM#&, Reeve. Gray, MSS. Brit. Mus. 

Cat. Conch., Icon., Reeve, vol. iii., pl. x., f. 29. 
27. HauioTis rusicunpus, Montfort. Conch. Syst., p. 

114, 115. JZ. tricostalis, Lamarck. 
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Family FISSURELLID. 

28. FISSURELLA OMICRON, Crosse & Fischer. Jour. de 
Conch., 1864, p. 348; 1865, p. 41, pl. ii., f. 4, 6. 

29. MEGATEBENNUS CONCATENATA, Crosse & Fischer. 
Jour. de Conch., 1864, p. 348, pl. i1., f. 4, 6; 1865, p. 41, 
pleans ct. 15°3- 

30. MEGATEBENNUS TRAPEZINA, Sowerby. Proc. Gool. 
Soc. Lond., 1834, p. 126. F. scutella, Sowerby ; javaniensis, 
Lamarck ; tasmanmensis, Bonnet. , 

31. LUCAPINELLA NIGRITA, Sowerby. Proc. Zool. Soc. 
Lond., 1834, p. 127. #. crucis, Beddome. 

32. LUCAPINELLA OBLONGA, Menke. Moll. Nov. Hall. p. 
33. LPritchardi, Hedley. 

33. MacrocHisma Ppropucta, A. Adams, Proc. Zool. Soc. 
Lond., 1850, p. 202. 

34. MACROCHISMA TASMANIA, Sowerby. Conch. Ilhus. 
1841, p. 5, No. 45, pl. Ixxiil., f. 39. Fissunella “gaaene- 
chisma, Chemnitz; tasmanica, Ten.-Woods; I! eldu, Ten.- 
Woods. 

35. GLYPHIS JUKESII, Reeve. Conch. Icon., Reeve, 1849, 
f. 45. G. fimbriata, Reeve. 

36. ZIDORA TASMANICA, Beddome. Proc. Roy. Soc. Tasm., 
1883, p. 169. Z. legrandi, Tate. 

37. EMARGINULA CANDIDA, A. Adams. Proc. Zool. Soc. 

ond: Véol, p. 65, 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, pl. xxxvil., f. 7-8. 
40, EMARGINULA, Sp. nov. 
41. Aff. Rimuua, gen. nov. 
42. SUBEMARGINULA EMARGINATA, Blainville.- Malac., 

1825, p. 501, pl. xlviii., bis, f. 3. #. Australis, Quoy & Gaim- 

43. SUBEMARGINULA RUGOSA, Quoy & Gaimard. Voy. 
Astrolabe, Zool., vol. ii., p.). 331;, plo levin. dM ele 
conoidea, Reeve; candida, Adams; tasmanie, Sowerby. 

44. Scutus ANATINUS, Donovan. Rees, Encycl., vol, v., 
Nat. Hist. Plates, Conchology, pl. xvi. P. e/ongatus, Blain- 
ville; australis, Lamarck; converus, Quoy & Gaimard; un- 
quis, A. Adams. 

45. TUGALIA PARMOPHOIDEA, Quoy & Gaimard. Voy. As- 
trolabe, Zool., vol. iii., p. 325, pl. Ixvin., f. 15, 16. J. anter- 
medius, Reeve: elegans, Gray: ossea, Adams: cinerea, Adams 
and Sowerby (non Gould) ; tasmanica, Ten.-Woods; anstralts, 
Ten.-Woods. 
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Family SCUTELLINIDA. 

46. ScuTELLINA caLva, Verco. Trans. Roy. Soc., 8. 
Austr., 1906, vol: xxx., p. 217, pl. viii., f. 9, 10. 

47. ScUTELLINA ALBORADIATA, Verco. Trans. Roy. Soc. 
Seeuserey 000, Vol. Xxx., p. 217, pl. viii., figs. 1, 2. 

Family SCISSURELLID &. 
48. ScISSURELLA AUSTRALIS, Hedley. Mem. of Aust. 

Mus., vol. iv., part 6, 1903, p. 329, f. 63. 
49. SCHISMOPE BEDDOME!, Petterd. Quarterly Journ. 

Conch., 1884, vol. iv, p. 139. 
50. ScHISMOPE ATKINSONI, Ten.-Woods. Proc. Roy. Soe. 

‘Tasm., 1876 (1877), p. 149. S. carinata, Watson. 
51. ScoismopE putcHra, Petterd. Quarterly Jour. 

Conch., vol. iv., 1884, p. 139. 

Family COCCULINIDA. 

52. CoccuLINa TASMANICA, Tate & May. ‘Trans. Roy. 
Soc. S. Aust., vol. xxiv., 1900, p. 102. MNacella tasmamea, 
Tate & May; .. parva, var. tasmanica, Pilsbry; C. meridio- 
nalis, 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 EXxpenpITuRE For 1905-6. 

Dr. Receipts. 
r SRE -BRAS 

To Balance brought forward a2 = spe ds | Di pe 
,, Subscriptions, 1905-6 _... ay a ie Fd 6 
.. Debit Balance 1: 6246 

£4456 26 

Gir: Expenditure. 
Seer fe 

By Gratuity to Caretaker, 1905-6 #) ok 0.10.0 
Postages... 43, a ae ae Ae? O90 
Subscriptions, paid to Treasurer of the Royal 

Society— 
For 1904-5 — eee ides on PLO 0 
For 1905-6 i oe: he ste P17 eG 

LAG 

Rosr. J. M. Crucas, Hon. Secretary and Treasurer. 
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MICROSCOPICAL SHG rig 

OF THE 

Koval Society of South Australia (Incorporated). 

ANNUAL REPORT, 1905-6. 

CHarrmMan—Mr. W. FuLuer. 
ComMITTEE—Messrs. D. Fiemine, D. Mawson, B.E., 

B.Sc., D. Gorpon. 
Hon. SEcRETARY.—Mr. E. J. BrapLEy, Dover Street, 

Malvern. 
MINUTE SECRETARY—Mr. H. A. WHITEHILL. 
AvupITors—Messrs. T. GopDLEE, 8. 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. Dollman. 

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 
Harbour. 

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 Hydroid 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- 
gories. 

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, Pentagonaster, by 
Mr. HE. J. Bradley. 

August 28—Mr. W. Fuller showed specimens of skio- 
graphic work stereoscopically ; Mr. W. P. Dollman exhibited 
photographic enlargements, etc., and Mr. Bradley gave a 
chat on Chirodota, with exhibits. 

EpeGar J. Brapiey, Hon. Secretary. 

September 25, 1906. 



370 

MICROSCOPICAL SECTION OF THE ROYAL SOCIETY 

OF SOUTH AUSTRALIA. 

BaLANcE SHEET, SEssion 1905-6. 

Receipts. 
£ os. d. 

Subscriptions, 1905-6 Rr Ba © 
Refund from Field Natur alists’ Dredging Excur- 

sion, Postal Expenses, and Stationery ... 0 Boo 
Balance in hand at beginning of Session 1 4235 
Grant from Royal Society Ze 0 

£1715 4 

Expenditure. 
pe i I 

Subscriptions, 1905-6, paid to Treasurer of te 
Society : re Or 2G 

Postage and Duty Stamps ooh 2 4.9 
Stationery : a O. Tat 
Printing jas > ah ( 
Attendance (Caretaker) T-5' 6 
Cash in hands of Treasurer ae Royal Society 2 SG 
Balance in hands of Hon. Secretary ye 

LT iS ee 

Enear J. Brapitey, Hon. Secretary. 
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GENE ao INDEX. 

[Generic and specific names Bisa in italics are described as new.] 

Acantholipes, coniochroa, 121. 
Acibdela, 130 
Aclees porosus, 73. 
Acmeea alticostata, 209; calamus, 

211: cantharus, 215;  conoidea, 
214; flammea, 212; marmorata, 
210; octoradiata, 209: punctata, 
214; septiformis, 215; subundu- 
lata, 214. 

Acythopeus aterrimus, 101. 
Adeixis, 130. 
Holocosma, 37; A. cycloxantha, 38. 
Aldgate (Camb.), Grits and Con- 

glomerates, 249. 
Alge from Beachport, 328, 329. 
Alpha Particles of Uranium and 
Thorium, 16. 

Amphiclasta, 132; A. 
Annual Meeting, 383. 
Annual Report, 343. 
Anstey’s Hill, Quartzite of, 242. 
Anthela uniformis, 127. 
Anthropological Notes on the North- 

western Coastal Tribes, N.T., 334. 
Archean Rocks of Mount Lofty 

Ranges, 257. 
Ashby, E., Exhibits of Bird-skins, 

528, 350, 3352. 
Atacamite from Bimbowrie, 68. 
Automolus, 276; tabulation of 

species, 279; <A. alpicola, 282; 
aureus, 281; bicolor, 281; bur- 
meisteri, 282; depressus, 282 ; 
funereus, 2835; hispidus, 281; 
humilis, 283; irrasus, 285; major, 
286; opaculus, 285; ordinatus, 
282: pictus, 284; pygmeus, 282; 
semitifer, 285; unicolor, 283. 

Baker, W. H., South Australian 
Decapod Crustacea, 104, 

Balance-sheet, 345. 
Baridiides, Table of, 83 
Baris, 83; albigutta, 93; albopictu, 

91; angophore, 86; australia, 88; 
australis, 86; basirostris, 94; 
devia, 94; ebenina, 95; elliptica, 
90; glabra, 91; leucospila, 85; 
microscopica, 89; niveonotata, 93; 
oblonga, 89; orchivora, 101; 
porosa, 95; sublaminata, 90; 
subopaca, 87; sororia, 87; tenui- 
striata, 92; vagans, 88; table of 
species, 84. 

Barossa, Cambrian Grits and Con- 
glomerates at, 254. 

lygea, 182. 

Cambrian at Ald- 
gate, 249; Barossa, 254; Forest 
Range, 256; Inman Valley, 252; 
River ‘Torrens, 256; South Para, 
Tanunda, and Yorke Peninsula, 

Basal Beds of 

Basedow, 3 Anthropological 
Notes on the North-western 
Coastal Tribes, N.T., 334. 

Basilissa radialis, var. bilix, 218. 
Bathyactis symmetrica, 161. 
Beachport, Alge 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, 
SL. S52: 

Birthama delocrossa, 139; haplopis, 
139. 

Blackburn, Rev. T., Further Notes 
on Australian Coleoptera, 263. 

Black Hill, Quartzite of, 242. 
‘‘Blue-metal’’ Limestone, at An- 

stey’s Hill, 239; Beaumont, 237; 
Glen Osmond Road, 257; Magill, 
258; Mitcham, 237 ; Stonyfell, 
238; Tea Tree Gully, 239; Water- 
fall Gully, 240. 

Borkhausenia asparta, 36; cap- 
nodyta, 35. 

Bracharthron melanostrotum, 124. 

Bradley, E. J.. A New Hydroid, 329. 
Bragg, Prof. W. H., Ionisation of 

Various Gases by the a Particles 
of Radium, i, 166; The a Particles 
of Uranium and Thorium, 16. 

Brithys crini, 119. 
Caladenia, A New, 225. 
Cambrian, Basal Beds of, 

cial till, 228, 330; limestones, 237, 
241, 245; phyllites, 245; quartz- 
ites, 234, 241; slates, 235. 

Canthylidia melibaphes, 119. 
Carnotite, Occurrence of, at Olary, 

188, 193, 332. 
Caryophyllia planilamellata, 157. 
Catada acrospila, 
Caulobius, 288; 

288; .C. advena, 
289; immitis, 289; 
rufescens, 289. 

Cemiostoma, 61. 
Ceratotrochus recidivus, 159. 
Cerycostola pyrobola, 50. 

249; gla- 

table of species, 
289; compactus, 
rotundus, 290; 



Chereuta, 33; C. anthracistis, 34; 
chalcistis, 54; tinthalea, 33. 

Cingulina diaphana, 143; spina, 143. | 
Cirphis leucosta, 119; 

119; yu, 119. 
Coleoptera, Australian, 263. 
Comophorus, 286. 
Cooke, Dr. W. T. [see Rennie, Dr. 

EK. H.]j 
Copromorphide, 50; Copromorpha, 

52; C. prasinochroa, 52. 
Crioa lophosoma, 121. 
Crossea cancellata, 149; 

149; labiata, 149. 

subsignata, 

concinna, 

Crustacea, South Australian De- 
capod, 104. 

Cryptophasa argyrias, 141;  pel- 
lopis, 141: porphyritis, 140; 
xylomima, 140. 

Curculionide, Australian, 71. 
Cyttalia apicalis, 80; erichsoni, 82; 

longirostris, 81; maculata, 62; 
olearia, 81; piceosetosa, 81; syd- 
neyensis, 82; tarsalis, 82. 

Dasychiroides, 126; D. pratti, 126. 
Dasygaster eugrapha, 119. 
Davidite, 191. 
‘Deilinia giaucochroa, 154; odonto- 

crossa, 154. 
Deltocyathus roteformis, 154. 
Dendrophyllia atrata, 163. 
Dennant, J., Madreporaria of Aus- 

tralia and New Zealand, 151. 
Dicasteris, 55; D. leucastra, 55. 
Diceratucha, 130. 
Dichromodes hematopa, 131; 

noptila, 131. 
trych- 

Diphucephala, 264; synonymy of, 
265: table of -species. 268: -D. 
cartert, 275; crebra, 275; puber- 
ula, 272; pulcherrima, 273; recti- 
pennis, 273; sordida, 274. 

Diprotodon, Restoration of Skele- 
ton, 328. 

Donations to the Library, 346. 
Dunocyathus, 158; D. parasiticus, 

159. 
D’urvillaca potatorum, 328. 
Eccleta, 120. 
Elamena truncata, 112. 
Emarginula superba, 216. 
Epicnistis, 04; H. euryscia, 65. 
Ethmia, 49. 
Euchloris amphibola, 128; citrolim- 

Daria” 127°" 2hyHoleucus, “ 127: 
megaloptera, IAT pe pisochroa, 
128; rhodocrossa, 128; xutho- 

-crania, 127. 
Eulechria textilis, 36. 
Eumenodora, 55; EH. enerypta, 55. 
Euplexia adamantina, 120. 
Kuproctis epaxria. 125: epidela, 125. 
EKupselia carpocapsella, 40; holo- 

xantha, 40; hypsichora, 39; leu- 
caspis, 38; trithrona, 39. 
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Eurynome granulosa, 108. 
Eutorna, 40; E. diaula, 45; epic- 

nephes, 46; eurygramma, 43; in- 
tonsa, 42; leptographa, 41; pabu- 
licola, 43; pelogenes, 45; phaulo- 
cosma, 45; spintherias, 44; tri- 
casis, 42. 

Exorectis, 65; E. autoscia, 65. 
Fellows, Members, etc., Lists of, 

S57. 
Felspar, Fetid, 67. 
Fetid Felspar and Quartz, 67. 
Field Naturalists’ Section, 560. 
Flabellum australe, 151. 
Foraminifera, Permo-Carbonifer- 

ous, 527. 
Galls on 

333. 
Glacial Erratics on Central 

of Australia, 350. 
Glacial Till (Cambrian), 228, 330. 
Glen Osmond Quartzites, 234; 

Slate, 235. 
Gonionota pyrobola, 50. 
Gymnobaris, 96; G. politus, 96. 
Gymnodactylus milensii, 330. 
Haplonycha, 290; classification 

groups, 292; table of 
297; H. aecepta, 509; amabdtis, 
512; amena, 315; aqualiceps, 
319; «antennalis, 304; arvicola, 317; 
clara, 320; clypealis, 311; egregia, 
516 ; electa,' 5183 “*facetas acl; 
firma, 811; jungi, $22; latebricola, 

Eucalyptus leucoxylon, 

Plains 

in 
species, 

3506; Jongior, 308; Jlucifera, 314; 
marginata, 307; mauricei, 5315: 
neglecta, 304; nobilis, 315; para- 
doxa, 310; pilosa, 305; punctatis- 
sima, 809; rustica, 516; sabuli- 
cola, 319; sloanei, 308; spadix, 
507; thoracica, 820; trichopyga, 
306. 

Haplopsis, 287; table of species, 
287. 

Helcioniscus ilibrata, 205; 
erica, 205. 

Heleiporus pictus, 330. 
Heliodines, 54; H. princeps, 54. 

tramos- 

Heterobathra, 46; H. tetracentra, 
47. 

Heterochyta, 47; H. asteropa, 48; 
pyrosema, 48; xenomorpha, 4T7. 

Homophyllia incrustans, 161. 
Homospora rhodoscopa, 133. 
Howchin, W., Geology of Mount 

Lofty Ranges, 227; glacal till 
(Cambrian), in the Willouran 
Ranges, 530 ; Lithothamnium 
limestone, 327; Permo-Carboni- 
ferous Foraminifera, 327; rock 
crush, 331; wavellite from Pe- 
kina and Angaston, 327. 

Hydroid, A New, 329. 
Hymenosoma rostratum, 114. 
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Hypertropha, 51; H.  chlenota, 
52; rhothias, 51; tortriciformis, 
52: zophodesma, 51. 

Idiodes homophea, 135; lowosticha, 
135. 

Imaus, 126; I. ochrias, 126. 
Inman Valley, Cambrian 

glomerate, 252 
Tonisation of Gases by the a Par- 

ticles of Radium, 1, 166. 
Ipsichora, Table of, 97; I. desider- 

abilis, 98; duplicata, 99; femor- 
ata, 97; macleayi, 98: mesoster- 
nalis, 97. 

Kionotrochus, 154; K. suteri, 155. 
Klemzig, Tertiary Fossils in Well 

at, 328. 
Lea, A. 

Con- 

M., Australian Curculion- 

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. 

Limnecia trissodesma, 53. 
Liodes neurogramma, 123. 
Lippistes meridionalis, 221; separa- 

220; dredged specimens, tista, 
532. 

List of Fellows, Members, etc., 
Lithothamnium limestone, 327. 
Litocheira glabra, 110. 
Lozostoma, 55 
Lymantria novaguineensis, 125. 
Macracystis pyrifera, 328. 
Macrobathra hexadyas, 35. 
Madreporaria from Australia and 

New Zealand, 151. 
Meenas, 118; M. arescopa, 118. 
Malacological Section, Annual Re- 

port, etc., 
Mammalian Vertebree, 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. 

357. 

Ree der New or Rare Species, 

Misophrice, 73; M. amplicollis, 17; 
apionoides, 75; gloriosa, 75; his- 
pida, 79; inflata, 76; nigripes, TT; 
oblonga, 80; setulosa, 79; squami- 
ventris, submetallica, 179; 
variabilis, 79; viridi- 
squama, 80 

vicina, 78; 

3 

Mollusca, South Australian Marine, 
143, 205; exhibits of, 332; list of, 
364. 

Momopola loxogramma, 138. 
Mount Lofty Ranges, Geology of, 

227. 
Mundallio Creek, 

Rock-crush from, 
Myctides, 99; M. 

Specimens’ of 

balaninirostris, 
101; imberbis, 100. 

Nacella compressa, 208;  crebri- 
striata, 208; parva, 208; stowe, 
209. 

Natalis leai, 322. 
Native Fauna and Flora Protec- 

tion Committee Report, 361. 
Necronite, 67. 
Nemoria iosoma, 129; 

129. 
Nepticula, 56; table of species, 57; 
N. anazona, 58: canodora, 58: 
chalcitis, 60; endocapna, 60; 

pellucidula, 

funeralis, 59; gilva, 59; leucar- 
gyra, 57; lbera, 61: melanotis, 
59; phyllanthina, 60; planetis, 
58; primigena, 58; 
trepida, 61. 

Nervicompressa, 138; N. dubia, 138. 
Notodryas callierga, 56. 
Notophyllia recta, 163. 
Nyctemera crescens, 124. 
Nycterephes, 135; ™. coracopa, 136. 
Ocynoma antennata, 71. 
(Kcophoride, 34. 
Olary, Radio-active Minerals at, 188. 
Onceropyga, 137; O. anelia, 1837. 
Onthophagus bipustulatus, 263; mac- 

leayi, 263. 
Opogona, 55. 
Otiorhynchus cribricollis, 71; 

rosus, 71; sulcatus, 71. 
Paphora, table of species, 324; P. 

miles, 324; pulchra, 325 
Paracyathus vittatus, 156. 
Paratymolus latipes var. quadriden- 

tata, 107. 
Patella aculeata, 207; chapmani, 

208; hepatica, 207; ustulata, 206. 
1 a alas a ia Foraminifera, 

527. 
Perperus malevolens, 71. 
Pholeutis, 49; P. neolecta, 50. 
Phyllites (Cambrian), 245. 
Phyllocnistis, table of species, 62; 

acmias, 62; atractias, 64; atranota, 
64; diaugella, 63; hapalodes, 63; 
psychina, 62; triortha, 63. 

Phylomictis eclecta, 142. 
Pleurota pyrosema, 48. 
Pollanisus, 137. 
Poole, W. B., on a new Hydroid, 

symmora, 59; 

scab- 

Porthesia acatharta, 124. 
ren rocks, 251, 254, 256, 

251, 



President’s Address, 335. 
Psecadia radiosella, 48. 
Pseudophryne bibroni, 331. 
Pseudoterpna paroptila, 130. 
Ptochosaris, 31; 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, Ionisation 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. 8., 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 monoides, 142. 
Scorpiopsis, 50; S. pyrobola, 

superba, 50. 
Scutellina alboradiata, 217; 

2hie 
Seguenzia polita, 222. 
Seismograph for Adelaide, 329. 
Selidosema viridis, 133. 
Sericoides, table of genera, 277. 
Setomorpha, 65; S. calcularis, 66. 
Siphonaria stowe@, 223. 
Solenobaris, 102; S. decipiens, 102; 

edentata, 103. 
Sphenotrochus emarciatus, var. per- 

exigua,, 151. 
Spider, Burrows of Trapdoor, 326. 
Stagmatophora, 53; S. symbolias, 53. 

50; 

calva, 

374 

Stenomide, 50. 
Stenorhynchus ramusculus, 104. 
Stonyfell, Quartzite of, 243. 
Synemon pheoptila, 136. 
Syntomactis crebra, 53. 
Tepper, J. G. O., Exhibit of Galls on 

Eucalyptus leucoxylon, 333 
(?) Terebra dyscritos, 149. 
Thechia pygmea, 80. 
Thorium, The a Particles of, 16. 
Thudaca, 49. 
Tineina, Australian, 33. 
Titinia leta, 323. 
Torrens River, Cambrian Limestone 

of, 245. 
Trapdoor Spider, Burrows of, 526. 
Trematotrochus 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. 

Umberatana, Fetid Felspar 
Quartz from, 

Uranium, The a Particles of, 16. 
Verco, Dr. J. C., South Australian 
Marine Mollusca, 143, 205; Bur- 
rows of Trapdoor Spider, 526; new 
alga from Beachport, 329; exhibits 
of mollusca, 332; Presidential Ad- 
dress, 355. 

Wavellite from 
Pekina, 327. 

Willouran Ranges, Cambrian glacial 
till in, 330 

Xyleutis eremonoma, 189. 
Zietz, A. H. C., Modifications in the 

morphological structure of the 
mammalian vertebre, 325; restora- 
tion of skeleton of Diprotodon, 
328: alge from Beachport, 528; 
fossiliferous rock (Cainozoic) from 
well at Klemzig, 328; exhibits of 
Gymnodactylus milensii, 330; He- 
leiporus pictus, 330; Pseudophryne 
bibroni, 331; bird-skins. 331. 

Zygenide, table of genera, 138. 

and 

Angaston and 

6380—Hussey & Gillingham, Printers, 26 and 28, Waymouth Street, Adelaide, So. Aus. 
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