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WEDNESDAY, MARCH 31st, 1915.

The Fortieth Annual General Meeting, and the Ordinary

Monthly Meeting, were held in the Linnean Hall, Ithaca Road,

Elizabeth Bay, on Wednesday evening, March 31st, 1915.

ANNUAL GENERAL MEETING.

Mr. W. S. Dun, President, in the Chair.

The Minutes of the preceding Annual General Meeting (March

25th, 1914) were read and confirmed.

The President delivered the Annual Address.

PRESIDENTIAL ADDRESS.

On this occasion, the fortieth anniversary of the Society's first

Meeting, we assemble under the shadow of the great crisis

in human affairs, which developed so unexpectedly last August,

and the end of which is not yet; though the outlook, while still

serious, is hopeful. We certainly were in the dark, at the outset,

as to its real significance. But we have had so much enlighten-

ment since then, that we are now able to understand that the

great war which is convulsing Europe, and is so profoundly dis-

turbing the rest of the world, is, at bottom, the clash of national

ideals, aims, and aspirations of an antagonistic and irreconcilable

character. One of many bewildering aspects of the Tragedy of

Europe in Arms is the way in which Universities, men of science,

theologians, philosophers, and other intellectuals, on the other

1
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side, have combined in defence of the war-spirit, and the war-

principle as "an indispensable factor of culture" and as a

" necessary element in the life of nations."

But if the theories put forward by the champions of the

opponent-in-chief of the Allies have astounded other nations, their

reduction to practice in Belgium and Northern France has

stirred the heart of the world, as it has never been stirred before;

and, for those responsible for it, has provided the materials for a

ruthless and inglorious chapter in the history of an otherwise

great nation.

I recall, with some pleasure, at this stage, an item of the

Society's early history known to few of us. The Society was

bereft of everything it possessed, in the conflagration of the Garden

Palace, in September, 1882. At this time, it had not yet com-

pleted eight years of work; and the seventh volume of the Pro-

ceedings was in course of publication. Thereafter, the Society

received many letters of sympathy from far and near; and these,

in some cases, were accompanied by donations of Journals

towards the replacement of losses. The most notable of these,

because it was a collective gift, the outcome of co- operative effort,

in a sense even a national gift, was received on April 18th, 1884;

and is recorded in the donations for the month [Proceedings, Vol.

ix., p.256] as "A very large and valuable collection of the pub-

lications of Belgian Scientific Societies. From M. Th. Lef^vre,

Secretary of the Royal Malacological Society of Belgium," at

Brussels. As a matter of fact, it comprised about 120 volumes

of the publications issued by eight Scientific or other Societies

in Belgium, selected so that the Society might ultimately have

complete sets of these publications as far as possible, or at least

for a period corresponding to the currency of the Society's Pro-

ceedings. In addition to these, there were numerous reprints of

papers, pamphlets, and scientific reports, some of the latter being

Government publications. Up to this time, the Society had

exchanged publications with three Belgian Societies, of one of

which M. Lefevre was Secretary. On receipt of a copy of the

circular explaining the difficulties in which the Society tem-

porarily found itself through the disaster, issued to its corres-
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pondents by the Council, the day after the fire, this gentleman

very courteously replied, under date 17th November, 1882, ex-

pressing sympathy, intimating also that at the next Meeting of

his Council he intended to propose that a complete set of the

Society's Annales should be sent to replace what had been

destroyed; and, further, that he was about to communicate with

the principal Scientific Societies of Belgium, suggesting that

they, too, should show their sympathy in like manner; and that,

in due course, he would undertake to forward the collective

results—as he most kindly did when the time came. Another

outcome of M. Lefevre's effort, was that the names of five addi-

tional Societies were added to the Belgian section of our exchange

list, and we have had the pleasure and profit of exchanging pub-

lications with them ever since, until the outbreak of war. Surely,

in view of what has happened during the last few months, this

record of kindness and courtesy, and genuine sympathy on the

part of M. Lefevre and the Belgian Scientific Societies, when the

Society was suffering from a calamity which pecuniarily was

serious enough, but which, thanks to Sir William Macleay, did

not ultimately seriously interfere with its progress, acquires a

new interest and a new suggestiveness to present-day Members.

In a calmly expressed, and temperate article, entirely free

from bitterness or anger, on " The Soul of Belgium," in the

Hibbert Journal for January, 1915 (p!233), the Abbe Noel, a

Belgian in refuge at Oxford, writes thus hopefully of the future

of his country—"Numerous signs justify the expectation that

Belgium, on emerging from the present crisis, will again witness

that union of parties which founded the national life in 1830.

In the common effort which will presently remake our country,

the four Universities will, I hope, find their part enlarged. The
disaster which has overtaken the oldest of them [Louvain] and

struck down to the heart of its intellectual life, and fallen upon

the memorials of the past, can have but one outcome : it will

cause our scientific activities and our ideal life to be born again,

enlarged and broadened And yet no task will exceed the

forces of our national energy. Twenty times in the course of

history, Belgium has been the battlefield of Europe. Twenty
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times Belgium has rebuilt her ruined cities, and found a new

prosperity In the Europe which is to be, it will be hers

to extend the reign, of Faith, Justice, and Freedom."

When justice has been done, and all possible reparation has

been made to Belgium—and the Allies have expressed their de-

termination on these points— we look forward to the beginning of

the fulfilment of the Abbe Noel's aspirations. But when Belgium

is again in undisputed possession of what is left of her own, we

have good reason to fear, after what has happened at Louvain, and

what is known of the fate that befell private libraries there or

elsewhere, that Belgian Scientific Societies and Institutions may
find themselves sorely in need of books and scientific journals. As

soon as ever the time is ripe, and communications are restored,

the Society may rely on the Council to take the necessary steps to

endeavour to repay, with interest, the kindness that was extended

to this Society more than thirty years ago. Nevertheless, when

the Society has done its very best, it will not be disappointed to

find that it has not been able to do any more than the Scientific

Societies of the world have been ready to do. But in the mean-

time, the pressing need of the Belgians, who have not been

driven from their country, is for food. Wide publicity lias been

given to the pathetic appeal cabled from London to the Austral-

asian press. Response to this appeal is a matter for every one of

us, not merely as a duty, but as a matter of gratitude for tlie

great services to the cause of the Allies so freely rendered, at so

fearful a cost, by the Belgians. The Society's revenue is almost

entirely derived from trust funds, and its expenditure must be

regulated by the terms of the trust. It remains, therefore, for

us as individuals to do our share, and to do it whole-heartedly,

and to keep on doing it as long as the need for it continues.

On the present occasion, I think it is fitting that I should, on

behalf of the Society, place on record our deepest sympathy, not

only with the Scientific Societies of Belgium with whom we have

been so pleasantly and so profitably associated for so many years,

but with the Sovereign and the entire nation, who have so

bravely and so nobly acted up to their ideals without counting

the cost.
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As members of a Scientific Society, we cannot but view with

deep concern the way in which the accumulated scientific know-

ledge of all the ages is being used, in so far as it is possible to

make use of it, for the destruction of human life and property,

and the wastage of the world's resources. The theory that the

application of Science to warfare under the most modern con-

ditions might be looked upon as security for peace, because the

results would be too terrible for nations to risk, has broken

down. The fruits of armed peace have turned out to be war, on

a most stupendous scale, and of the most destructive character.

Moreover, this great upheaval, in which Science, the benefactress

of the human race, has been commandeered for destructive pur-

poses, is exercising a disturbing influence on the normal scientific

activity of not only the belligerent nations, but also apparently

of some neutral countries. This aspect of the war is brought

home to us directly by the fact that, almost immediately after

the outbreak of hostilities, our correspondence and exchange

relations with Societies abroad forthwith largely entered into a

state of suspension. For the Session 1912-13, the total number

of donations and exchanges resulted in 1,285 additions to the

library, including 401 for the four months, August November.

For the Session 1913-14, the corresponding numbers are 1,166,

and 264. The significance of this seems to be, that the war has

entirely stopped, or has curtailed to a greater or less extent, the

work to which Scientific Societies ordinarily devote themselves;

though the interruption or interference with the ordinary means

of transmission may have something to do with it. Journals in

England, which specially concern themselves with bibliographical

records, have announced that a diminished supply of publications

is hampering their work; so that our experiences are not singular.

The outlook for the immediate future is also serious, as statistics

now available show that the drain entailed by the war upon

the human resources of Universities and other centres of

scientific work in the belligerent countries, both in the shape

of actual or potential workers, and the consequent general upset

of the usual arrangements, threatens to be serious, here as else-

where.



The visit of the British Association for the Advancement of

Science in August, 1914, to which we had been looking forward

with so much interest as the scientific event of the year, took

place under favourable conditions. It is gratifying to learn that

the visitors consider the Australian Meeting to have been an

unqualified success, notwithstanding the outbreak of hostilities

in Europe; that they appreciated the hospitality ofi'ered; and

that the arrangements generally, possible only by the co-opera-

tion of the Commonwealth and State Governments, Civic author-

ities. Universities, the local Officers and Members, and prominent

citizens, met with cordial approval. The Federal Handbook, as

well as those provided by the several States, also received warm
commendation. Our thanks and appreciation for this excellent

series, likely to be our standard works of reference until the

British Association makes its second visit, as we hope it will, are

no less due to all those who co-operated in their production, and

to the Governments which provided for their publication. From

our point of view, the Meeting was no less successful. We had

looked forward to the opportunity of meeting and hearing dis-

tinguished British representatives of Science, as well as some

from other countries, and of discussing Australian problems or

the Australian aspect of larger problems. But we also hoped

that seeing something of Australia for themselves, might lead to

a better appreciation, on the part of our visitors, of the dis-

abilities which attend Australian workers—the immense field of

work open to us, the paucity of workers and their almost un-

avoidable centralisation in the capital cities, the remoteness of

these not only from the great centres of intellectual activity in

distant lands but from each other, with concomitant drawbacks

arising from our isolation from the great libraries and reference-

collections of older countries. We may hope that the British

Association will continue to visit Australia periodically, for such

visits may be expected to have educational results of the two-

fold character indicated, as well as to promote a wider sympathy

and a more systematic co-operation between the workers of the

Empire, and with other countries whose representatives may be

able to take part in the Meetings.
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From our point of view, it was a happy coincidence that the

President happened to be a biologist; and that the subject of his

address, Heredity in its relation to evolutionary theory, should

have been one which made such a wide appeal to others besides

biologists. In a newly settled country, almost the first work for

the biologist is the cataloguing of the fauna and flora ; an

undertaking which, in Australia, is not yet complete in all

groups. This Society has been more closely identified with this

aspect of biology than any other Australian Society. Now the

systematist is apt to become so immersed in his classificatory

tables and dichotomous keys, in nomenclatural puzzles, and in

applying new names and labels to specimens in collections, as to

be sometimes in danger of losing sight of the larger aspects of

the subject which interests him, and of mistaking the means for

the end. Doubtless Professor Bateson's remarks on the artifi-

ciality of systematic zoology and botany, and to the effect that,

without the tests of experimental breeding, much guesswork is

involved in distinguishing specific limits, and in declaring this

to be a species, and that a variety, and that museum-species may
be rather different things from the "little species" that breed

true, will not be wholly lost sight of, but may have a stimulating,

not to say a tonic, effect upon Australian systematists. At any

rate, his remarks suggest new ways of attacking old problems, as

well as new lines of work worth following up.

The Presidential Addresses throughout, as well as the evening

discourses, were of a high order of merit, and appealed to many
sections of the intellectual life of Australia. The Meeting has

had a cheering and encouraging effect on us; and has furnished

a most instructive and valuable supplement to our experiences

gained at the various Meetings of the Australasian Association.

Notwithstanding the disturbance of the business-life of the

community by war, the Society has been able to carry out its

publishing work on the usual scale. Printers, like other busi-

ness-men, are feeling the strain; and it is satisfactory that the

Society has been able to avoid increasing any unemployment for

which the war may be responsible. The thirty-ninth volume of

the Proceedings, for last year, has been completed in good time,
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and distributed, as far as circumstances will permit. It amounts

to 924 pages, and is illustrated with fifty text- figures, and ninety-

four plates —the maximum number for any volume of the entire

series. We begin the Session again with a sufficient number of

papers in hand to provide for several Meetings.

The Council is again indebted to Mr. C Hedley, F.L.S., for

his generosity in providing the blocks for the illustration of his

papers —in this case seventeen blocks illustrating three papers

in the Proceedings for 1913 and 1914; a very acceptable

help, as the demand for illustrations has been in excess of the

average.

Two new Members were elected during the year, five Members

resigned, and five senior Members have been removed by death,

so that our numbers have been diminished somewhat.

Mr. Edward G. W. Palmer, who passed away on May 15th,

joined the Society in 1885. For a number of years he was

Secretary of the Civil Service Board, until this was replaced by

the Public Service Board. Mr. Palmer was a Member of

the Council from 1891-94; and subsequently, from 1895-1909, he

was good enough to act as one of the Society's Honorary Auditors.

He was interested in Natural History, and particularly in An-

thropology, as he had had the opportunity of seeing a good deal

of the Blacks in his younger days. Until lately, he frequently

attended the Meetings, and occasionally exhibited specimens of

interest. Mr, Palmer, as far as he could, was ever ready to

forward the Society's interests; just as much of his time, in his

later years, was ungrudgingly devoted to philanthropic and other

good work.

Mr. Henry J. Brown, who died on 12th August, at the ad-

vanced age of over 80 years, had been a Member of the Society

since 1887. He resided at Newcastle, where he had practised

as a Solicitor for many years, and was well known. Mr. Brown

seems to have maintained his interest in Natural History to the

end of his life; but as he lived at a distance from Sydney, and

was unable to attend the Meetings, he was personally known to

but few Members.
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Sir Normand MacLaurin, one of Sydney's most distinguished

citizens, one of the leaders of the medical profession, an active

Member of the Legislature, Chancellor of the University of

Sydney since 1896, a welcomed accession to the directorate of

several important corporate bodies, passed to his rest on 24th

August, in his seventy-ninth year. As he playfully reminded us

at the Meeting held in June, 1913, when he kindly attended to

unveil a portrait of the late Professor J. W. Stephens, he was

the "Father" of the Society. A preliminary meeting to consider

the question of starting a new Scientific Society in Sydney was

held on October 13th, 1874, and at this meeting the advisability

was affirmed. At a second meeting held on j^ovember 5tlj, the

name of the Society and the Rules were settled. The first meet-

ing for scientific business was held on January 13th, 1875. All

those who enrolled themselves between the second and last of

the dates mentioned, constituted the Original or Foundation-

Members, of whom tliere were eighty-six. First on the list

stands the name of Dr. AUeyne, enrolled, with ten others, on

November 11th, 1871. The forty-fourth name is that of Dr. H.

N. MacLaurin, enrolled December 8th, 1874. Of the forty-three

whose names precede Sir Normand's, only one survives, but was

not a Member after 1878. Of the forty-two whose names follow,

only one of the survivors has retained his membership may he

long be spared to us. Sir Normand's interest in the Society

grew out of his friendship with those who were most actively

concerned with its establishment, and from a desire to support a

deserving institution such as has a recognised place among the

educational agencies of every enlightened country, We may be

glad that so interesting a link between present and past was

spared to us so long; and that, less than two years ago, we had

the pleasure of welcoming him on the occasion of a special visit,

and of being stimulated by his genial presence, and by his

impressive words.

Mr. W. J. Clunies Ross, who joined the Society in 1904, died

on 7th November, in his sixty-fourth year. He had almost com-

pleted thirty years' service in the Technical Education Branch

of the Department of Public Instruction in this State, first as
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Science Master of the Technical College at Bathurst from its com-

mencement; and, later, as Lecturer in Chemistry and Metallurgy

at the Sydney Technical College. Mr. Ross was the author of a

number of chemical papers contributed to the Royal Society of

New South Wales. He was interested also in Natural History;

and, during his residence in Bathurst, he collected and studied

the plants of the district, especially in relation to the geological

formations on which they occur. The results were embodied in

an important paper, " Notes on the Flora of Bathurst, and its

connection with the Geology of the district," which will be found

in the Report of the Seventh Meeting of the Australasian Asso-

ciation for the Advancement of Science (Sydney, 1898), p. 467.

Mr. James R. Garland, deceased on 5th February, 1915, had

a special claim upon our regard. He was educated at the Sydney

Grammar School, and entered Sydney University as an under-

graduate in 1857, one of the fifth batch of students. At this

time, Sir Charles Nicholson was Chancellor, and William Charles

Wentworth was a member of the Senate; so that Mr. Garland's

recollections went back to a very interesting period of both

University and New South Wales history. He took his B.A.

degree in 1859, and his M. A. in 1862. After serving his articles

in Sydney, he was admitted as a Solicitor on July 1st, 1865, and

practised with a Sydney firm for some time, until, in 1870, he

took up practice in Wagga, where he continued to practise until

his removal to Sydney in 1890. Perhaps before, but more pro-

bably during the early part of his residence in Wagga, Mr.

Garland came to know Sir William Macleay, who, from 1855

until November, 1874, represented the Murrumbidgee electorate

in the Legislative Assembly, or its predecessor. Wagga was the

headquarters of his electioneering campaigns, and Mr. Garland

became one of Sir William's active supporters. Somewhat later,

Mr. Garland, as Sir William's Solicitor, undertook the business

oversight of some property near Wagga in which the latter was

interested. Whatever the details may be, it is certain that their

association, at this early period, ripened into warm regard on

both sides. In February, 1880, Mr. Garland joined the Societ}^.

In 1892, shortly after his removal to Sydney, on the initiative
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of Sir William Macleay, he was elected to the Council. From
1902-08, when ill-health necessitated his retirement, he was

fourth Hon. Treasurer; and at the Adjourned Annual General

Meeting, on April 29th_, 1908, it was resolved that a record of

the Society's appreciation of Mr. Garland's valuable services

should be entered in the Minutes. He was present at the

Meeting of Council on November 14th, 1914, apparently in his

usual health; and the news of his decease was received with

deep regret. Mr. Garland was a most helpful member of the

Council, and worthily maintained the reputation of the Society's

Honorary Treasurers. Beneath a modest and quiet demeanour,

there was hidden a rich fund of knowledge and experience, a

very kind heart, and a desire and a readiness to help the Society

and forward its interests in every way that Mr. Garland could.

He was very much interested in Natural History, and paid

considerable attention to the plants of the Wagga district.

One of his favourite localities for botanising was the Hanging
Rock, a rocky eminence near the Rock Station, on the Southern

Line between Wagga and Albury. On this hill, which may be

regarded as a botanical and geological outlier, there was to be

found a very remarkable assemblage of coastal as well as western

species of plants, different from those of the surrounding level

country. The most interesting of the latter, which Mr. Garland

was instrumental in bringing to the notice of botanistS; were

Ricinocarpus Boivma^ii F.v.M. (recorded in the Flora Austra-

liensis, from the Lower Macquarie River, and from the desert

north of the Arbuthnot Range; and from Queensland), and Gre-

villeafloribunda R.Br., (recorded in the Fl. Aust. from theGoul-

burn and Hunter Rivers; ravines near Mount Owen and Mount
Clift; and also from Victoria; and b}^ Mr. Clunies Ross from the

Bathurst District). Mr. Garland found the former also near

Adelong; and he exhibited specimens from this locality at a

Meeting of the Society on August 30th, 1893. The latter,

together Avitli G. parviflora (recorded from New South Wales,

only from the coast), Mr. Garland found also at Mimosa, between

Wagga and Temora; and he presented specimens of these to the

Society's herbarium.
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Dr. R. Greig-Smith, Macleay Bacteriologist to the Society,

has continued his investigation of problems relating to soil-

fertility and cognate matters, during the past year. Three

papers, entitled " Note on the Bacteriotoxic Action of Water,"

" Note on the Destruction of Paraffin by Bacillus prodigiosus

and Soil-Organisms," and " Contributions to a Knowledge of

Soil-Fertility. No. xii. The Action of Toluene upon the Soil-

Protozoa," were contributed, and have been published in last

year's Proceedings. In the first of these, it is demonstrated

that the typhoid-bacillus is diminished in numbers when intro-

duced into porcelain-filtered tap-water. If the water has been

boiled, the reduction is greater, and not more than one per cent,

of the bacilli survive in twenty hours at summer-temperature.

In the second, it is shown that toluene, a volatile disinfectant,

does not destroy certain typical protozoa when the moisture-

content of the soil is less than about one-tenth of the water-

holding capacity. While the destructive action of the toluene

appears to be direct, there is a possibility of the protozoa being

indirectly poisoned by the formation of sulphuretted hydrogen

in the soil. This results from the destruction of the sulphur-

oxidising bacteria by the disinfectant. And in the third, it is

reported that Bac. prodigiosus, like certain soil-bacteria and

moulds, can attack and destroy solid paraffin.

Dr. J. M. Petrie, Linnean Macleay Fellow in Biochemistry,

has not had so fruitful a year as usual, in consequence of his

being laid aside by illness during part of it. He has continued

his cvanogenetic work on various plants; and has investigated

some difficult problems in the technique of the methods for pre-

paring plant-proteins, and for obtaining the latter in a condition

suitable for the study of precipitin-reactions, and the relation-

ships of plants by biochemical methods. The (completion of a

paper on the alkaloids of the native Duboisias waits on the acqui-

sition of additional material: whilst a second paper, discussing

the methods of stating results in ash-analyses of plants, is in

preparation.

Mr. E. F. Kallmann, Linnean Macleay Fellow in Zoology,

contributed three papers comprising his " Revision of the Men-
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axonid Sponges described as new in Lendenfeld's 'Catalogue of

the Sponges in the Australian Museum', ' the results of his work

for the two previous years. They were published in Part 2 of

last year's Proceedings. Having completed this complicated

and perplexing piece of work, Mr Kallmann has been enabled

to start anew on his investigation of the Monaxonida; and he

has a paper almost ready for publication.

Mr. W. N. Benson, Linnean Macleay Fellow in Geology, who
has completed his first year's work, contributed a short paper

entitled " Petrological Notes on various New South Wales

Rocks," vvhich has been published in Parts 2-3 of last year's

volume. His time has been devoted chiefly to the continuation

of his study of the geology and petrology of the Great Serpentine-

Belt of New South Wales; and Part iv., of his series of papers,

dealing with the dolerites, spilites, and keratophyres of the

Nundle District, has been completed, and will be taken at the

Meeting in May. About eighty square miles in the Tamworth-

Moonbi District have been mapped topographically and geologi-

cally, special attention being given to the stratigraphical suc-

cession. Later on, Mr. Benson hopes to extend the horizons

discovered, northward into the Attunga District, and southwards

towards Bowling Alley Point. This investigation, when com-

pleted, should pave the way for a revision of the stratigraphy of

the Nundle District, which, in the light of new facts, promises

to be more complex than was at first supposed Professor David,

who has recently had the opportunity of accompanying Mr.

l3enson over the specially critical portion of the area which the

latter is studying, has been good enough to inform the Council

that he can speak in the highest terms of the work which Mr.

Benson is undertaking, and of the way in which he is carrying

it out.

For the second time, the Council was able to offer four Linnean

Macleay Fellowships in October, 1914. Four applications were

received. I have now the pleasure of making the first public

announcement of the Council's re-appointment of Dr. J. M,

Petrie, Mr. E. F. Hallmann, and Mr. W. N. Benson to Linnean

Macleay Fellowships in Biochemistry, Zoology, and Geology, and
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the appointment of Mr. E. J. Tillyard, M.A., B.Sc, to a Linnean

Macleay Fellowship in Zoology, for one year from 1st proximo;

and, on the Society's behalf, of congratulating them on their

appointment, and of wishing for them a prosperous and successful

year.

Of the qualifications of Mr. Tillyard, as the new member of

the Society's research-staff, I can speak in the highest terms.

He took his B.A. degree at Cambridge, in 1903, with honours

in Mathematics, and his M.A. in 1907. From 1904-13 he was

Assistant Mathematical Master at the Sydney Grammar School.

In 1903, Mr. Tillyard was admitted as a Research Student in

the University of Sydney; and, at the same time, he was awarded

one of the Government Research Scholarships, which he has held

for two years. He completed the course of General Zoology,

passing with high distinction; and gained his B.Sc, by research,

the title of his thesis being "On some Problems concerning the

Development of the Wing-venation of Odonata," which has been

published in last year's Proceedings. Mr. Tillyard is well known

to us, and I need only add that thirty-three of his papers have

been published in the Society's Proceedings; one has appeared in

the Transactions of the New Zealand Institute for 1912; and

that three others are in course of publication elsewhere. He has

also completed the manuscript of a book on the Odonata, shortly

to be published at Cambridge.

Since the Society owes the establishment of Fellowships to Sir

William Macleay's liberality, and his interest in Science began

primarily in entomology, though it soon broadened wonderfully,

it is eminently fitting that, in the fulness of time, an entomologist

should be appointed. Mr. Tillyard, though an entomologist, is

not merely a cabinet-drawer specialist. He is interested in a

small and manageable group, which had been neglected locally,

and, with which, the specialist abroad, with incomplete material,

had not had too much to do. There was no representative series

of specimens in any museum; and he had to start by making his

own collection, which now contains the majority of the types.

He has enlarged his knowledge of the group by collecting in

every one of the States, except the Northern Territory. But Mr.
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Tillyard is specially interested in the bionomics of the Odonata;

and his studies are, as far as possible, faunistic studies. The

larvae are aquatic, and a knowledge of life-histories may be

expected to throw more light on phylogenetic problems, than in

the case of most groups of insects. Mr. Tillyard will continue

his studies in the biology of Australian Odonata, particularly

the life-histories of the Zygoptera, and the breathing-organs of

the larvae. In addition, he hopes to prepare the ground for the

study of other aquatic neuropterous subdivisions, particularly

the Perlida and allied groups, on similar lines.

On the morrow, then, we may look forward to the inauguration

of Sir William Macleay's completed scheme for the advancement

of post-graduate research in this State. The realisation of his

plans has come about somewhat later than he expected, because

of unforeseen obstacles; but these have now been surmounted.

'Jliis will mean the opening of another notable chapter in the

Society's history. In ten years' time, if all goes well, the Society

may look forward to opening still another chapter, by the cele-

bration, with appropriate ceremonies, of its Jubilee, an anniver-

sary of recognised importance in the history of Scientific Societies.

That occasion will provide an opportunity for stock-taking in all

branches of the Society's work, and for a review of its first half-

century of progress. Among other things, all being well, the

President may expect to be in a position to sa)^ that, by the

foresight and liberality of Sir William Macleay, the Society had

been able to expend a sum of about £35,000 in salaries to its

investigators, in publishing the results of their work, and in the

establishment and maintenance of a bacteriological laboratory,

spread over a period of about twenty-seven years. The resulting

volume of work may be expected to be the equivalent of, ap-

proximately, what eighty-three qualified investigators could

accomplish during one year. For this, there is not likely to be

any parallel in the Southern Hemisphere.

His provision for the endowment of bacteriological research-

work, and of Fellowships, was Sir William Macleay's way of

setting the seal to his belief in the answer that could be given to

the questions, Does research pay; is it worth while making
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special provision for if? The value of the results certainly cannot

be gauged entirely, or even mainly, from the commercial point of

view of so much money spent, and the equivalent of so many

volumes of Proceedings produced. But, unless research-work of

the character in question is to be regarded as largely an expen-

sive luxury, the cost of production—the business man's point of

view— cannot be left wholly out of sight.

Since their numbers are now complete, it behoves the Society's

investigators to remember that upon them devolves their share

of the responsibility of justifying Sir William's belief in the

importance and efficacy of research-work matters in which he

was very seriously in earnest; and of keeping in mind Huxley's

words, quoted by Dr. T. Storie Dixson in his Presidential Address

of March 30th, 1904, Fellowships "are aids to do work; not

rewards for such work as it lies within the reach of an ordinary,

or even an extraordinary, young man to do." If so, then we

may look to them with confidence, to carry out their work

earnestly in the true spirit of the scientific investigator.

The acquisition of eight of the plates [Nos. 1 , 2, 3, 7, 8, 9, 1 0, 1 1]

of the rare coloured issue of Ferdinand Bauer's " Illustrationes

florae Novse Hollandiai, &c."(1813), presented by the Rev. J.

Lamont, F.L.S., in May of last year, which now adorn the

Society's Hall, stimulated anew our interest in the beautiful work

of Robert Brown's artist-companion during a visit to Australia

in the early part of the last century. On this occasion, I am

able to direct your attention to a very important paper, entitled

" Ferdinand Bauer's Drawings of Australian Plants," by James

Britten, in the Journal of Botany for 1909 (Vol. xlvii., p. 140),

which was not contained in the Society's library when Mr.

Lament's gift was received. It appears, from this paper, that

there are 203 of Bauer's Australian drawings in the British

Museum, which were presented to the Department of Botany by

the Admiralty in 1843; together with 49 (of which 16 are

duplicates of a corresponding number of the Admiralty series)

were bequeathed by Robert Brown : or a total of 236. A list

of these is given. Others are in the possession of the Naturhis-

torisches Hofmuseum in Vienna. Mr. Britten also gives a list
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of the drawings which are the originals of plates published in

various works. Six of them are represented in the Illustrationes.

This paper gives the most complete account of Bauer's artistic

work, ever published. As the drawings are thirteen thousand

miles away, Australian botanists will be glad of, and thankful

for the information which Mr. Britten has supplied.*

We have to deplore the mysterious disappearance of the Federal

Trawling Steamer " Endeavour," with all on board, including

Mr, H. C. Dannevig, Commonwealth Director of Fisheries, and

a biological colleague, while engaged in fishery-work on a cruise

to the south, towards the end of the year. The Commonwealth

Government sent out two steamers, which have returned after

an extended but vain search for tidings of the missing vessel;

and the authorities have now given up all hope. We profoundly

regret the loss of those on board, and deeply sympathise with

the bereaved. We have received from the Commonwealth

Fisheries Branch, during the year, the concluding Part of Vol.

i., and Vol, ii, of the "Biological Results of the Fishing Experi-

ments carried on by the F,I.S, Endeavour, 1909-10, under H. C.

Dannevig"; and also Parts 1-2 of Vol. iii, of Biological Results,

1909-14. It is a grievous loss to Science that the continuation

of these important contributions to knowledge must shortly come

to an end because of the loss, under most distressful circum-

stances, of the only Australian officers and the only Australian

vessel engaged in deep-sea fishery work,

I have pleasure in noting that the " David Syme Research

Prize" for 1915 has been awarded by the University of Melbourne

to one of our Members, Mr. E, C, Andrews, of the Geological

Survey staff; and of congratulating him on his success.

The aw;ird of the Wollaston Medal for 1915, by the Geological

Society of London, to Professor David, is a matter of genuine

gratification to Members of this Society, as this is the lirst time

* The paper on "Ferdinand Bauer and some of his Drawings," by Dr.

WooUs, in the " Rural Australian," May, 1889, to which Mr, Fred Turner

called attention, at the Meeting of the Society, in July, 1914, has not been

accessible. Possibly it will be found to refer only to the "Illustrationes,"

and other published drawings,

2
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an Australian geologist has been thus honoured. I have great

satisfaction in offering to him the Society's most cordial con-

gratulations. The Wollaston Medal has been awarded annually

since 1831—except for one short interval, 1832-34; and the list

of recipients includes the names of many distinguished men of

science. We value highly this appreciation of the work of our

senior University instructor in Geology, well known to us not

only as an inspiring teacher, but as a field-geologist of repute,

and a leading authority on the branches of the subject with

which he is particularly identified.

The local output of non-serial scientific liturature during last

year in addition to the Federal and State Handbooks prepared

for the British Association Meeting in Australia, of which men-

tion has already been made includes some important works, to

which I may briefly refer, beeause they aie contributions to

knowledge which will be helpful to students, and may be ex-

pected to stimulate a new or extended interest in the groups or

subjects of which they treat. Such are Waterhouse and Lyell's

" Butterflies of Australia : a Monograph of the Australian

Rhopalocera"— Dr. H. I.Jensen's much-needed treatise on "The

Soils of New South Wales," published by the Department of

Agriculture of New South Wales —Volume ii. of Miss F.

^ulman's "Popular Guide to the Wild Flowers of New South

Wales," which, it may be hoped, will arouse interest, especially

on the part of women, in the native plants —A new and up-to-

date edition of the Geological Map of New South Wales, pre-

pared under the direction of the Government Geologist, and

issued by the Department of Mines.

We are glad to welcome one new, and one improved serial, in

Part i. of the "Australian Zoologist," issued by the Royal

Zoological Society of New South Wales; and No. i. of Vol. xx.,

of the "Scientific Australian," the Publishers of which hope to

extend its scope, so as to offer an opportunity for the publication

of short, popular papers on Science of general interest. The facili-

ties for the publication of scientific work done by unofficial

individuals have not materially improved in this State since this

Society was founded forty years ago, whereas the number of
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such workers has steadily increased. New Journals which come

to stay, are deserving of consideration; and we wish that the

two referred to above, may be found to fulfil wants, and to be as

successful as their promoters can reasonably wish.

The remainder of the Address was devoted to a consideration

of the relations of the Pernio Carboniferous fauna of Australia to

those of other parts of the world.

Mr. J. H. Campbell, Hon. Treasurer, presented the balance

sheet for the year 1914, duly signed by the Auditor, Mr. F. H.

Rayment, F.C.P.A., Incorporated Accountant; and he moved

that it be received and adopted, which was carried unanimously.

Abstract: General Account, Balance from 1913, £279 9s Od.;

income, £1,209 14s. Od.; expenditure, £955 7s. 8d.; transfer to

Bookbinding account, £2 2s. Od. (making £71 8s. Od. available);

balance to 1915, £531 13s. 4d.; Bacteriology Account, income,

£529 6s. lOd.; expenditure, £542 5s. Od.; debit balance to 1915,

£18 lOs. Id. LiNNEAN Macleay Fellowships Account, Income,

£1,999 13s. 2d.; expenditure, £1,178 J 7s. 7d.; transfer to Capital

account, £820 15s. 7cl. (See pp. xxi.-xxiv.).

No nominations of other Candidates having been received, the

President declared the following elections for the Current Session

to be duly made :
—

President : Mr. A. G. Hamilton.

Members of Council (to fill six vacancies) : Messrs. R. T.

Baker, F.L.S., J. E. Carne, F.G.S., W. W. Froggatt, F.L.S., C.

Hedley, F.L.S., T. Steel, F.L.S., and G. A. Waterhouse, B.Sc,

B.E., F.E.S.

Auditor: Mr. F. H. Ravment, F.C.P.A.

ORDINARY MONTHLY MEETING.

March 31st, 1915.

Mr. A. G. Hamilton, President, in the Chair.

The Donations and Exchanges received since the previous

Monthly Meeting (25th November, 1914), amounting to 18 Vols.,

205 Parts or Nos., 42 Bulletins, 17 Reports, 14 Pamphlets, and
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1 Map, received from 88 Societii s, etc., and 3 private donors

were laid upon the table.

NOTES AND EXHIBITS.

A large specimen of the fossil Ulodendron was exhibited by

Professor David. This interesting genus had been discovered,

for the first time in the Southern Hemisphere, last January, by

Mr. A. Pain, Demonstrator in the Geology Department of the

University, when, in company with Mr. W. R. Browne, B.Sc,

of the same Department, and the exhibitor, a systematic search

was being made for plant-fossils at the scene of the discovery,

Welshman's Creek, near Wallarobba, between West Maitland

and Dungog. Attention had first been directed to the locality

through Mr. W\ J. Enright, B.A., of West Maitland, who (m

enquiring whether any specimens of Lepidodendron had been

found in the neighbourhood, obtained, through the kindness of

Miss 0'J>rien, Mistress of the Wallarobba Public School, and her

pupil. Miss Nellie Schafer, an exquisitely preserved specimen of

Lepidodendron with the minutest cell-structure preserved, re-

placed in chalcedonic silica. This was found at Welshman's

Creek. Further search at this locality, in company with Pro-

fessor Lawson, and Mr. C. A. Siissmilch, led to the discovery of

several large stems of a tree allied to Pitys antiqua, hitherto

unrecorded from Australasia. Still later, the Ulodendron was

unearthed by Mr. Pain. The stem is at least, 18 inches in width,

and the scars marking the spots from which the cones, or sessile

strobili, have fallen off, are in two straight rows on opposite

sides of the tree. The scars are between 3 and 4 inches in

diameter, about 15 inches apart, and are alternate. The genus

Ulodendron is well known in the Carboniferous rocks of the

Northern Hemisphere, being specially characteristic of the

Lower Carboniferous horizon. The locality at Wallarobba is

evidently the site of an old fossil forest, the oldest as yet found

in Australasia. Professor Lawson will later contribute a de-

tailed description of the Ulodendron.

Mr. Fletcher, on behalf of Mr. Musson and himself, exhibited

a series of lantern-illustrations of the modification of the natural

growth-habit of certain plants, due to parasitic organisms.
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THE GENUS TRACHELOMONAS.

By G. I. Playfair, Research Scholar of the University of

Sydney in Hydrobiology and Plankton.

(Plates i.-v.; and Text-figs. 1-20.)

Very little attention has been given to this interesting genus

of freshwater flagellates. Senn, in his "Anhang zu den Flagellata"

(Engler ikPrantl," Die Natiirlichen Pflanzenfamilien, 1900) gives

the number of species as six. Stein, however, in " Die Natur-

geschichte der Flagellaten " (Abt. iii., H. i. of his " Organismus

der Infusionsthiere," 1878), had already figured 10 species. Half

of these date back to Ehrenberg, viz., Tr. volvocina, Tr. cylin-

drica, Tr. lagenella, Tr. armata, and Tr. caudata^ th<jugh often

under other generic names. 7V. hispida Perty, Tr. acuminata

Schmarda, 'Tr. bulla Stein, Tr. rugulosa Stein, and Tr. eurystoma

Stein, make up the remainder. Kent, "Manual of the Infusoria,"

1878, gives descriptions of those mentioned by Stein, but figures

of five only. Stokes, " Freshwater Infusoria of the United

States " (Journ. Trenton Nat. Hist. Soc, 1888), describes five

other species, Tr. verrucosa Stokes, Tr. aca^ithostoma Stokes, Tr.

torta Kellicott, Tr. piscatoris (Fisher) Stokes, and Tr. urceolata

Stokes, with figures of the last three. In " Notices of New
Freshwater Infusoria" (Amer. Phil. Soc, 1890), the same author

proposed four other species, viz., Tr. cervicula, Tr. similis, Tr.

obovata, Tr. spinosa. Other publications containing notices of

new forms are: Klebs, "Organization einiger Flagellatengrupper"

(Bot. Inst, zu Tubingen, 1881-85), Tr. reticulata'KlQh^; Dangeard,

"Recherchessur les Eugleniens"(Botaniste, 1 902), Tr. intermedia

Dangeard, with notes and figures of Tr. volvociiia, Tr. rugulosa^

Tr. lagenella, Tr. hispida, Tr. candata, Tr. armata, and Tr.

4
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reticulata', Lemmermann, " Reise nach der Pacific " (Abh. Nat.

Ver. Bremen, Bd. xvi., 1899), Tr. oblonga, n.sp.; Lemmermann,
" von Dr. Volz gesammelten Siisswasseralgen " (ibid., Bd. xviii.,

1904), 2V. Volzii, n.sp., with observations on Tr. volvocina, Tr.

ohlonya, Tr. euchlora{Tr.layenella), Tr.hispida, Tr. a7^mata, a.nd

Tr. bulla, figures and descriptions of new forms; Bruno Schroder,

"Alg. der Versuch. zu Trachenberg"(Ploner Berichte Th.v.,1897),

figures of two variations of 7V. hispida; Maskell, "On Freshwater

Infusoria " (Trans. New Zealand Inst., 1886), figure and descrip-

tion of Tr. crenatocollis, n.sp.; ibid., 1887, Tr. teres, n.sp.

As I have not access to either Ehrenberg, " Die Infusoriens-

thiere," 1838; Perty, "Kleinster Lebensformen in der Schweiz,"

1852; or Schmarda, "Neue Formen von Infusorien," 1850, 1 have

been obliged to accept Stein's excellent figures as typical of the

seven species described in these memoirs. Tr. armata, however,

is excepted, in whose case, Ehrenberg's original description is

quoted by Lemmermann, I.e., Bd. xviii
, p. 165. I know of no

publications, other than the above, containing new forms of

Trachelomonas.

These memoirs give a total of 25 published species of greater

or less validity, and 8 variations, the majority of which are dis-

cussed in this paper, in addition to a large number of types and

variations apparently never before noted. In many cases, un-

fortunately, the exact European type has not been observed by

me, but only a very similar form, showing, however^ the specific

characteristics sufficiently well for identification. It is, indeed,

through these " very similar forms " that what is truly charac-

teristic and what is not, become most clearly discernible.

The present paper deals with forms of 2\achelomonas found in

New South Wales during the past seven years, and even then

only in the two districts of Sydney and Lismore. Whatever

may be the case in Europe, our waters here are very rich in

forms of the genus, exhibiting a great variety of types. Ground-

gatherings are best, out of swampy places, and especially out of

shallow rainwater pools on grass-lands, the favourite haunt of

green flagellates of all descriptions. Gatherings out of weeds are

not, as a rule, so good.
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Localities referred to in this paper; the numbers correspond

to samples deposited in the National Herbarium, Sydney.

In the Sydney district.

Auburn 56, 135, 139, 148, swampy ground on railway opposite

Ritchie's; 57, 68, pool in the angle of meat-works siding; 1 19, 120,

140, 163, swampy ground on railway towards Rookwood.

Botany 37, 92, water-reserve, weeds; 51, 152, ditto, ground-

collection; 91, 151, swampy ground near tram-terminus; 108, 142,

1 45, Gardener's Road, swamps.

Botanic Gardens 3, 137, 150, gardeners' tank, weeds; 158, duck-

pond, weeds.

Canley Vale 110, pool on railway towards Cabramatta, weeds.

Centennial Park 11, 133, weeds out of ponds.

Coogee 4, sphagnum-bog on cliffs, ground-collection.

Fairfield 79, swampy ground on railway towards Guildford;

143, weeds, Orphan School Creek.

Guildford 60, pool on railway, weeds; 45, 70, 77, 88, 146, ditto,

ground; 76, 114, pool on railway nearer Merrylands, ground.

Parramatta Park 96, lake, weeds; 136, ditto, plankton; 165,

166, rainwater pools.

In the neighbourhood of Lismore.

Casino 189, weeds, Richmond River.

Kyogle 218, 219, lagoons, ground-collection.

Lismore 176, 183, 225, weeds, Richmond River; 240, swamp
on railway towards Woodlawn; 241, lagoon behind Foley's; 236,

237, lagoon near North Lismore Station; 238, 254, lagoon on

Goolmangar Road; 242, rainwater pools foot of Girard's Hill; 244,

ditto, near Drill Hall; 245, 246, ditto, vacant ground in Conway
Street.

Sydney gatherings.— Out of 116 mixed gatherings, 40 con-

tained species of Trachelomonas in some quantity, with a varying

number of forms. Of these 40, 28 were off the ground, and only

12 out of weeds, to which must be added that, in the latter, the

forms of Trachelomonas present were almost invariably very

sparsely distributed. The larger number of samples contained

from 1 to 5 forms, but a few were very rich, yielding 10, 11, 12,
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14, 15, 21, and even 24 varieties. The last mentioned (151) was

from a shallow, insignificant rainwater-pool on grass-land, and

almost every one of the 24 varieties was in profusion.

LiSMORE GATHERINGS.—Only 12 forms were noted in the Rich-

mond River, out of 20 very rich squeezings from weeds, and of

these 12, the larger number were out of one sample (225), and

extremely scarce. Of 23 ground-gatherings, only 9 contained

Trachelomonas in any quantity, but these were very fine. They

were taken in the winter of 1914, from shallow rainwater-meres,

and small pools on level grass-lands. One of them (237), besides

18 varieties of Trachelotnonas^ yielded Euglena viridis, Eu. acus,

E^t. pisciformis, En. deses, Eu. tripteris and var., Eu. oxyuris,

Phacus pleuronectes^ Ph. lo7igicauda, Ph. pyrum, Ph. mo7iilata

var. suecica Lemm., Phacus, sp.n., Chlamydomouas globulosa,

Oo7iium pectorale, Pandoinnamoricm, and S]>ondylomoruyn quater-

narium, all in great profusion. Twenty-one varieties of Trache-

lomonas had been obtained from the same place a week before.

Another noteworthy Lismore sample is No. 242, from a muddy
rainwater-swamp by the roadside at the foot of Girard's Hill. It

yielded 20 forms of Trachelomonas, Volvox Bernardii, Euglena

tripte7'is var., 5 varieties of Lepocinclis (Chloropeltis), Synura

uvella, Eudorma elegans and var., Pandorina morum, Chlamy-

domonas glohulosa, and Chi. intermedia, all in quantity.

Species.— Altogether, 104 forms of Trachelomonas are men-

tioned below as occurring in this country. Of these, 38 are

common to both Sydney and Lismore, 37 have, so far, been found

only in Sydney, and 29 at Lismore only. At the former, the

total number of varieties noted was 75, at the latter 67. The

surface-soil, in districts where gatherings were made, was of three

different kinds : at Botany, Coogee, and Centennial Park, sand;

at Auburn, Canley Vale, Fairfield, Guildford, and Parramatta,

clay (often right up to the surface); in the Lismore district, deep

black loam. Yet, under all circumstances, the forms described

retain their characteristics and dimensions, and all the common

forms noted originally round Sydney are found also at Lismore,

though the two districts are 350 miles apart. These species and



BV G. I. PLAYFAIR. 5

variations, therefore, may be relied upon to be of some fixity of

character. The Lismore forms are rarer, more interesting and

distinct than those from Sydney, e.g., Tr, bulla var. australis^ Tr.

conica vars., IV. Lisinorensis, Tr. verrucosa Stokes, Tr. scabra

and vars., Tr. eurystoma Stein, and vars., Tr. caudata var. aus-

tralica, Tr. urceolata var. Girardiana. On the other hand, the

tailed forms were almost confined to Parramatta Park, and Duck

Creek, Auburn.

Nomenclature.— With regard to the nomenclature, of those

mentioned, 25 are ranked as species, 75 as variations, and 4 as

forms. The species, of course, are the conventional species

current in microscopical studies for purposes of classification. I

use the terms "species," "variation," and "form" as merely

three degrees of comparison in distinctness of outward configura-

tion—in Trachelomonas, the shape of the lorica. In the forms

and variations there is generally some biological connection with

the type, though not always, e.g., Tr. clavata var. spinosa, Tr.

urceolata var. Girardiana, and Tr. caudata var. australica; these

are each variations of a type-Joj-m, but probably are not developed

from the type itself. They are neither found in company with

it nor replacing it, but are collateral Australian types. The

conventional species, on the other hand, are merely type-forms,

and are not indicative of any biological distinctness. They do

not generally, indeed, develop one into another, but each comes

into existence by development from the root-form of the true

species. I recognise only two biological species in Trdchelomonas

— (1) comprising all the rounded forms, (2) the tailed (stipitate)

forms, and of these two even, the latter is of doubtful distinct-

ness (c/! Stein, T.xxii., f.22, where 7V. hispida is portrayed with

a tail; also Tr. subglohosa mihi, PI. v., f,20, 21, which simulates

Tr. volvocina, and of which one form is obscurely tailed), Among
the rounded varieties, Tr. volvocina is the root-form, and in the

stipitate, some minute form like Tr. sessHis var. minima, the

conventional species l^eing merely polymorphic forms of growth

developed from them. I have come to realise, however, that any
system of nomenclature based on polymorphism is futile. Some
attempt of this kind was made by me in " Polymorphism and
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Life-history in the Desmidiacece " with regard to the Desmids,

and also in "Plankton of the Sydney Water-Supply" with forms

of Lagerheimia and Peridinium. While answering very well

for genera like Docidium, where the forms comprised in one true

species are very much alike, a system of nomenclature which

makes each conventional species a variation of the oldest pub-

lished type, is inconvenient for general use on account of the

intricate and extensive polymorphism that prevails. And this

for four reasons :—(l).It seems absurd to make widely differing

types variations one of the other, even while admitting their

position in the same species. (2).The oldest type is very often

not the root-form of the true species, and many of the variations

are more closely connected with one another than with the

nomenclatural type, so that the system has not even the merit of

indicating the exact biological position of the variations con-

cerned. (3).So many of the variations have other forms intimately

connected with them that it necessitates the frequent use of

three-term nomenclature, which is exceedingly cumbrous. (4).

The forms biologically connected together in one true species are

so widely different in appearance, that only after prolonged ob-

servation can the fact of their relationship be determined; and

as older and still older forms are correlated, the nomenclatural

type keeps changing, to the confusion of the nomenclature.

While holding, therefore, just as strongly to the position that

the recognised species are mere polymorphic forms (subspecies of

vastly broader true species), with regard to the nomenclature, I

have returned to the generally accepted scheme. I see no reason

why, for convenience' sake, we should not work in species which

are frankly conventional, provided that the true state of affairs

in Nature is freely recognised. The species, it is true, is a

biological entity, not a conventional one, but the polymorphism

of the lower orders of microscopic vegetable and animal life being

as wide-spreading as it is, it is impossible to reconcile the exi-

gencies of nomenclature (simplicity and conciseness) and biology

(true connection of forms by life and growth) so that the name

of an organism shall be the index of its biological position in

Nature.



BY G. I. PLAYFAIR. 7

Reproduction.—The polymorphic character of the various

accepted species of Trachelomonas is best shown in the reproduc-

tion. It is true, no doubt, that, in permanent waters, propa-

gation takes place largely by self-division, ))ut it has been shown

above (and indeed it is a commonplace of my experience) that

the home of Trachelomonas, and of the green-flagellates generally,

is in shallow rainwater-pools which become entirely dry at longer

or shorter intervals. Under these circumstances, the Infusoria,

flagellate and ciliate alike, reproduce themselves by micro-

zoospores formed by the splitting up of the whole body. These

micro-zoospores, settling down, form resting-cells, and when their

habitat is revivified by rain, the type is reproduced from the

resting-cell after a longer or shorter period of vegetative growth.

The vegetative stages of Euglend and Phacus are well-known.

If the various forms of Trachelomonas were specifically distinct,

there would be a distinct resting-cell and course of development

for each. But tliough I have paid special attention to localities

such as I have mentioned, I have never found any other resting-

cell than that which is directly associated with the very smallest

sizes of Tr. volvocina. Compare my remarks on the Peridinie?e,

"Plankton of the Sydney Water-Supply," p. 541. I have not

seen the micro-zoospores, but the act of emission is figured by

Stein, I.e., T. xxii , f.lO and 31. The pale colour of the lorica, in

forms found in newly-filled rainwater pools or swamps, forbids

the idea that the organisms have survived the dry season; they

are quite evidently a new growth.

Lorica.—With regard to the composition of the lorica, Stokes,

I.e., p.88, quotes some remarks by Fisher (Proc. Amer. Soc.

Micros., 1880) as follow^s :
— " On testing with solution of potash

or soda .... the spines are detaclied from their bases, whilst

the lorica remains unaflfected, either in form or rigidity. Thus

the probability is established that these spines, again like those

of the Echinodermata, are articulated to the lorica by an organ-

ised membrane which yields to the action of the salt, and the

separation is eff'ected. On testing with hydrochloric acid, brisk

effervescence immediately takes place; the main body of the

lorica is dissolved The chief constituent of the lorica is,

therefore, shown to be calcareous."
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Nearly all the forms described in this paper have been ob-

served in a living condition, the character of the flagellum and

of the body in each case leaving no doubt that the organism was a

genuine Trachelomonas. The specimens were carefully measured

in detail, and drawn mostly to the scale of 1500 diameters, which

has been reduced in the reproduction to 1000. The magnifica-

tion employed in observation was that of ^ inch objective with

lodiam. ocular.

INFUSORIA.

Family EUGLENIDJE Stein.

Genus Trachelomonas Ehr.

Synonyms :

—

Lagenella pro parte, Chcetoglena p.p., and Chceto-

ty'phla*' Ehrenberg; Lagenella Schmarda; Cryptoimonas Dujardin

p.p., (Jhonemonas and Trypemonas Perty; CryjAoglena Clap, et

Lachmann; Lagu7icula Fisher, Proc. Araer. Soc. Micros., 1880.

Trachelomonas volvocina Ehr. (PI. i., f.l).

Diam.5, 10, 12, 16, 18, 20, 22, 24, 25, 26, 27, 30 /x.

Everywhere, very common.

Lorica perfectly spherical, with smooth clear membrane pale

yellow to dark red. Very seldom found with a neck. Sizes over

27 i-L diam. are very rare; I have observed only a single specimen.

Dangeard, Les Eugleniens, p. 128, has included oval forms in this

species; these, however, belong to Track, interinedia Dang., q.v.^

var. levis mihi.

Var. PELLUCIDA Playf.

Diam. 4-10 //.. Lorica quite colourless.

Botanic Gardens 158; Auburn 139; Lismore 176, 183.

Cf. Biol. Richm. R., these Proceedings, 1914, p. 141, PI. viii.,

f.3. Klebs, Organis. einig. Flagellatengr., p.319, has noted a

variety, y hyalina, but, in his form, it is the body that is colour-

less, without chlorophyll.

* Senn, Flagellata, p. 176, gives the name as Chcetophlj/a Ehr.; Stein and

Lemmermann refer to it as GhcvtotypJUa Ehr.
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Var. PUNCTATA, n.var. (PI. i., f.2).

Lorica levis sed crasse et densissime punctata. Diani. obs. 13,

U/x.

Botanic Gardens 3a; Parramatta 165, 166. Rarissime.

Var. GRANULOSA, n.var. (PI. i., f.3).

Lorica minute sed densissime granulata, plerumque achroa.

Diam. 11, 12/7..

Botany 151: Lismore 241. Pvarissime.

Var. CERVicuLA (Stokes) mihi. (PI. i., f .4).

This form has the neck produced inwardly. Cf. Stokes, Proc.

Amer. Phil. Soc, 1890, fig.ll(7^racA. cermcidcC). Only two speci-

mens seen.

Diam. 32 /x.

Auburn 139, 140. Very rare.

Trachelomonas intermedia Dang. (PI. i., f.5).

Lorica oralis vel subglobosa, punctata; collo nuUo.

Long. 19-22, lat. 15-17 /x.

Lismore 236, 245.

Cf. Dangeard, Recherches s. 1. Eugleniens, p. 135, f.42, who
gives 20 X 16 as dimensions. The type very rare here.

Var. LEVIS, n.var. (PI. i., f.6-8).

Lorica ovalis vel subglobosa, vulgo sine collo, levis; ore ssepe

introrsum levissime producto.

Long. 15-22, lat. 12-19, lat. oris 3 /x.

Auburn 120, 135, 139, 140, 163; Guildford 114; Botany 145;

Lismore 236, 237, 238, 240, 242.

Trachelomonas Botanica, n.sp. (PI. i, f.9).

Lorica subglobosa, levis, vulgo sine collo; a tergo minuta,

obscura papilla instructa.

Long. 40, lat 34, lat. oris 7 /x.

Botany 151. Rarissime.

Var. granulosa, n.var.

Lorica formse typicse consimilis, minute autem granulata.

Long. 40, lat. 34 /x.

Botany 151. Cum priori, rarissime.

V
.N
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Var. MINOR, n.var. (PI. i., f.lO).

Long. 26, lat. 23 /x.

Auburn 163.

In this variation, if the papilla is wanting, a paler, weaker

spot often marks its position.

Trachelomonas ovalis Playf. (PL i., f.ll).

Lorica ovalis vel oblonga, collo nullo, perfecte glabra, achroa

vel luteo-fusca.

Long. 30-44, lat. 22-34 /x.

Guildford 146; Casino 189; Lismore 237.

Track, armata is probably the outgrowth of this form, as the

posterior spines do not develop pari passu with the rest of the

lorica, but later. It is also very likely that there is a connection

between this species and Track. Botanica, as a broad, circular,

incrassate spot is sometimes noticeable at the hinder end. CJ.

these Proceedings, 1914, p. 141, PI. viii., f.4 Syn. Tr. lageiiella

Dangeard, Les Eugleniens, p. 131, f.40(non Stein).

Yar. lata, n.var.

Lorica oblonga, prae forma typica latior, collo brevissimo in-

structa.

Long. 38, lat. 32; lat. oris 6; coll. alt. 1 /x.

Lismore 237.

For the same length of cell, the breadth in this form is one-

fifth greater than in the type.

Yar. SCROBICULATA, n.var.

Lorica crasse scrobiculata, translucens, candore carnoso.

Long. 31-40, lat. 22-30 /x.

Lismore 236, 237.

This variation, like many other Australian forms, is of a pinky-

yellow or very pale brown colour, quite distinct from the clear

yellow of Track, volvocina and others, and which I designate

here by the name of buff.

Yar. minor, n.var. (PI. i., f.l2).

Lorica levis sed scrobiculata, candore carnoso, ovalis vel

oblonga, minor quam forma typica.
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Fig.l.— Tr. bulla stein,

X 650, after Stein.

(Pl.i., f.H-16).

Long. 26-28, lat. 22-24 /..

Lismora 236, 237, 246.

Tkachelomonas bulla var. australis, n.var. (Pl.i., f.l3).

Lorica ovata, levis, quam forma

typica magis acuminata, collo recto nee

attenuate.

Long. 28-29, lat. 16; coll. alt. 2-3,

lat. 3 /x.

Lismore 236, 237.

A very rare form of which I have

seen but few specimens. Cf. Track,

bulla Stein, Naturg. d. Flagellaten,

Halfte i., T. xxii., f. 42. His figure

works out at 50 x 21 /x.

Trachelomonas oblonga Lemm.

Long. 10-19, lat. 8-12; lat. oris 3 /x.

Coogee 4; Guildford 60, 114; Auburn 68; Botany 51, 142; Cen-

tennial Park 133; Canley Vale 110; Lismore 225, 237, 238, 240,

242, 245.

Cf. Lemmermann, Reise n. d. Pacific

(Abh. Nat. Yer. Bremen, Bd. xvi., 1899),

p. 344. No figure is given, but the like-

ness of our forms to var. truncata Lemm.»

(ibid., Bd. xviii., 1904, p.l65, T. xi., f.7, 1

8) is so marked, that I think there can

be no doubt about the identification.

Lemmermann's description runs :— Lorica oval (Jdnglich ru,nd).,

yellow-brown, surface smooth, 13-16/x long, 11-12/x broad. Mem-
brane 1 /x thick. This description would make the type oval,

yet the name ^^ oblonga''' has been chosen; both the published

figures of var. truncata, I.e., are distinctly oblong, not oval, and

the same expression {Idnylich imnd) is used of the variation as of

the type, nor is any difierence in outline noted. I take it, there-

fore, that '•'Idnglich rund^' here is equivalent to ^''oblonga ubique

rotundataJ'

ig. 2. — Tr. oblonga var,

truncata Leinm. , x 1000,

after Lemniermanu.
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Var. AUSTRALICA, n.var. (PI. i., f. 17-21).

Lorica globosa vel plus minusve quad rata, angulis rotundatis;

collo lato humillimo semper instructa; membrana levi.

Long. 11-22, lat. 10-20; coll. alt. 1, lat. 3-6 /x.

Auburn 120, 139, 140, 163; Botany 142, 145, 152; Canley Vale

110; Guildford 114; Lismore 236, 237, 238, 241, 245.

The very broad ring-shaped neck is characteristic of this form,

which ranges in shape from globose to quadrate or oblong, and

varies considerably in size.

Yar. ATTENUATA, n.var. (PI. i., f.22, 23).

Lorica levis, fronte quadrata angulis rotundatis, postice leviter

attenuata et late-rotundata; vulgo collo brevi.

Long. 11-20, lat. max. 8-13 /x.

Coogee 4; Guildford 60; Centennial Park 133; Botany 142, 151;

Lismore 236, 242. ^

Var. SCABRA, n.var. (PI. i., f.24).

Lorica ubique scabra granulis humillimis obscuris sparse dis-

positis.

Long. 24, lat. 19; coll. alt. 2, lat. 6 /x.

Auburn 120.

Trachelomonas pusilla, n.sp. (PI. i, f.25).

Lorica minuta, levis, modice cordiformis, fronte levissime de-

planata, postice paullulo acuminata; collo nullo; ore lato.

Long. 10-16, lat. 9-16 /x.

Canley Vale 110; Guildford 114; Botany 142, 151, 152; Lis-

more 242, 245.

Var. ROTUNDA, n.var. (PI. i., f.26).

Lorica levis ubique rotundata, nee acuminata, globosa, fronte

levissime deplanata; ore lato.

Long. 11-12, lat. 10/x.

Auburn 163; Botany 151; Guildford 114; Lismore 238, 242.

Var. PUNCTATA, n.var. (PL i., f.27).

Long. 15, lat. li fx. Botany 145.
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Trachelomonas cylindrica Ehr. (PI. i., f.28, 29).

Lorica smooth, cylindrical with parallel ^.^^

sides, broadly rounded behind, more or

less shouldered in front, but our forms

are not generally so rectangular as those

figured by Stein, with a low ring-shaped

neck.
T 1 ^ nrv 1 J o 1 rv 11 li. 1 FiS-3.— Tr.c'yli7idrica'Ehv.,
Lonff. 16 20, lat. 8-10: coll. alt. 1, ° ^_^ f o. •* ' ^ ' x6oO, after Stein,

lat. 3 fx.

Botanic Gardens 3; Auburn 120; Botany 142, 145, 152; Lis-

more 236, 237, 241, 242.

Yar. decollata, n.var. (PI. i , f.30).

Lorica levis, cylindracea, plerumque latior; coUo nullo.

Long. 16-20, lat. 8-10 /x.

Botanic Gardens 3.

Var. punctata, n.var. (PI i., f.31).

Lorica major, punctata, fronte posticeque vulgo late-rotundata;

collo brevi humillimo.

Long. 26-38, lat. 12-14; coll. alt. 1, lat. 4 /x.

Botany 142, 152; Lismore 242.

This form is not only punctate, but larger than the type, the

breadth of which is commonly about 8 /x, while var. punctata is

just as regularly about 12/x.

Trachelomonas pulcherrima, n.sp (PI. i., 132, 33).

Lorica levis, candore carnoso, anguste-elliptica; apicibus late-

rotundatis; lateribus leniter arcuatis; collo humillimo aut nullo.

Long. 20-26, lat. 9-12; coll. alt. 1-2, lat. 4 /x.

Centennial Park 11; Botany 91, 151, 152; Lismore 240, 241, 242.

Var. latior, n.var. (PI i., f.34, 35).

Lorica levis sed ssepe punctata," prse forma typica latior, sequali-

ter elliptica; apicibus late-rotundatis; collo plerumque nullo.

Long. 20-27, lat. 12-14 /..

Botany 151; Lismore 236, 237, 238, 245.

Differs from the type principally in its relatively greater

breadth; long. :lat. = 1*5 to 1'8 : 1 but, in the type, 2-0 to 2-4 : 1.

The neck also is generally wanting and the lorica often punctate.
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Var. ovALis, n.var. (PI. i., f.36).

Lorica var. latioris dimensionibus sed ovalis, polos versus

magis acuminata, lateribus magis arcuatis, apicibus rotundatis;

collo nullo; membrana dilute fulva interdum punctata.

Long. 22-23, lat. 13-15; lat. oris 4 /x.

Botany 151; Lismore 245.

Oval-elliptic, instead of linear-elliptic, with sides converging

from the centre to the ends.

Var. MINOR, n.var. (PI. i., f.37, 38).

Lorica minor, cetera ut in formis duabus precedentibus.

Long. 12-19, lat. 8-12 /x.

Botany 151, 152; Lismore 240, 242.

Includes both the preceding forms in smaller sizes.

Var. LiSMORENSis, n.var. (PI. i , f.39, 40).

Lorica collo quadrato valido instructa.

Long. 25-26, lat. 10-11; coll. alt. 21-3, lat. 3-4 /x.

Lismore236, 237, 241.

Var. GRANULOSA, n.var. (PI. i., f.41).

Lorica minute granulata; collo humillimo.

Long 25-28, lat. 11-14; coll. alt. 1, lat. 4 /x.

Botany 142.

Track. pulchejTima is a close connection of IVach. cylindrica,

from which it differs in the gently arched, not parallel, sides. It

is also much more variable than that species.

Trachelomonas Volzii var. pellucida, n.var. (PL ii., f.l).

Lorica ut in forma typica, levis autem et pellucida, nee punc-

tata nee granulata; candore carnoso psene hyalino.

Long. 34, lat. 1 8 /x.

Botany 142; rarissime.

Lemmermann gives 32 x 15/x, Dr. Volz gessam. siissw. Alg.,

p.l66, T. xi., f.9. Track. Volzii is ovate, broader behind than

before, neck with pointed sides in optical section, The type is

described as granulate (the figure, however, has a smooth outline)

and yellow-brown in colour. Var. pellucida is pale bufT, almost

colourless, and neither punctate nor granulate. Only one speci-

men noted. It is a young form of var. australis, infra, with
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which it is connected by var, intermedia. All three are stages

of development.

Var. AUSTRALis, n.var. (PL ii., fig.-).

Lorica levis, subovata, postice latior, collo quadrato valido

semper instructa; parte majore corporis suboblonga, fronte usque

ad collum attenuata, a tergo latissime-rotundata; collo ad basin

annulo incrassato plerumque ornato.

Long. 34-38, lat. 16-20; coll. alt. 4, lat. 4 /x.

Botany, 108, 142, 152; Lismore 225, 240, 241.

This is the full-grown form of Track. Volzii, and a very distinct

type; the colour is generally a clear yellow.

Var. INTERMEDIA, n.var. (PI. ii., f.3).

Lorica in ambitu ut in var. australi sed angustior, collo autem

ad formam typicam potius pertinente.

Long. 34; lat. fronte 11, postice 15; coll. alt. 3, lat. 3 fx.

Botany 142. Cum forma typica.

I had var. australis down as a separate type (it is much more

common than the other two forms) when I came across Tr. Volzii

and this variation, both in the same gathering, showing unmis-

takably the connection of all three. Var. intermedia has the

thin outer primordial membrane of the lorica stretched between

the shoulder and the tip of the neck as in Tr, Volzii, type.

Var. CYLiNDRACEA, n.var. (PI. ii., f.21).

Lorica modice cylindracea, lateribus parallelis; a tergo late-

rotundata; a fronte conica, lateribus ad collum convergentibus;

collo recto valido, annulo basali ornato, instructa: membrana
levis.

Long. 34-38, lat. 16; coll. alt. 4-5, lat. 4 /x.

Centennial Park 133; Botany 152.

This form has not, so far, been noted at Lismore, but it is

almost certain to turn up eventually. It lies between var. inter-

media and var. australis. The latter is broader and more ovate.

Trachelomonas EUCHLORA(Ehr.) Lemm., forma. (PI. iii., f.l).

Lorica ovalis vel oblonga, semper autem minus rectangularis

quam forma typica.

Long. 29-30, lat. 19-20; coll. alt. 5, lat. 4/x.
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Lismore 236, 237, 242, 245.

Syn., Lagenella euchlora Ehr., Trachelomonas lagenella Stein,

Chonemonas Schrankii var. glabra Perty. 'J'he name lagenella

is not admissible, having been used in a generic sense both by

Ehrenberg and by Schmarda. Our forms are more rounded, less

rectangular, than Stein's type,(Naturg.

d. FlagelL, H.i., T. xxii., f. 14-1 6) which

works out at 30 x 17 /x over all. The

characteristic curved neck is still pre-

sent, however. This form is rather

local, apparently, as I have not ob-
1 ., . £ J.1, • u Fig. 4.— Tr. euchlora (Ehr.

served it m any of the many rich ° „^^ , ^, .

•;
1 1 r. CI 1

Lemm., X 650, after Stein,
gatherings from the suburbs of Sydney,

but it is found sparsely distributed round Lismore, and is even

frequent in Nos. 236 and 245. Tr. similis Stokes, Proc. Am.

Phil. Soc, ] 890, p.76, f.l 2, should be arranged here as Tr. euchlora

var. similis (Stokes) mihi.

Var. MINOR, n.var. (PI. ii., f.4, 5).

Loricalevis, late-oblonga psene quadrata, angulislate-rotundatis;

a tergo interdum rotundata levissime attenuata ; collo recto

quadrato valido, ad basin annulo incrassato ornato.

Long. 18-23, lat. 15-18; coll. alt. 2-4, lat. 2-4 /x.

Botany 142, 151, 152; Canley Yale 1 10; Lismore, 225, 238, 241,

242, 245.

Trachelomonas ampullula, n.sp. (PI. ii., f.6).

Lorica levis, subhexagona, medio lateribus psene parallelis,

extremis conica; collo quadrato recto, plerumque sine annulo

basali, instructa.

Long. 24-30, lat. 10-16; coll. alt. 2-4, lat. 3 /x.

Canley Vale 110; Guildford 114; Botany 142; Parramatta 165,

166; Lismore 236, 237, 238.

A very distinct species with little or no variation in form or

markings; some specimens are a little more markedly hexagonal

than others, the sides more angular. The posterior end also is

occasionally somewhat mammillate. It is the only form of Tra-
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clielomonas that swims backwards, with the orifice and flagellum

behind.

Yar. MAJOR, n.var. (PL ii., f.7).

Lorica major, formse typicse similis, postice levissinie retusa,

mammillata; collo quadrato recto valido, plerumque annulo basali

instructo.

Long. 34-41, lat. 15-18; coll. alt. 4-5, lat. i fx.

Botany 145; Lismore 263, 238, 241.

This larger form is rare round Sydney, but frequent in the

neighbourhood of Lismore.

Trachelomonas conica, n.sp. (PI. ii., f.8, 9).

Lorica conica levis; parte anteriore subrectangulari, lateribus

parallelis, angulis late-rotundatis; parte posteriore conica, lateri-

bus levissime arcuatis, a tergo obtuse-rotundatis; collo nullo aut

humillimo.

Long. 24-26, lat. 12-14; lat. oris 2-4; coll. alt. 1 /x.

Auburn 56; Botanic Gardens 3, 158; Guildford 146; Lismore

225, 238.

Always very uncommon in gatherings, though widely dis-

tributed; generally without a neck.

Var. GRANULATA, n.var. (PI. ii., f.lO).

Paullo major, minute granulata. Long, 36, lat. 12 /x.

Auburn 56. Cum forma typica.

Var. RiCHMONDiiE, n.var. (PI. ii., f.ll).

Lorica subelliptica angusta
;

polo anteriore late-rotundata,

posteriore conica acuminata; spinis obtusis brevissimis (paene

granulis) ubique ornata; collo nullo.

Long. 34, lat. 14; lat. oris 4 /x.

Lismore 225. A river-form.

Var. OVATA, n.var. (PL ii., f. 12).

Lorica anguste-ovata, lateribus arcuatis; fronte late-rotundata,

a tergo acuminata; ubique spinis brevissimis sparse ornata; collo

humillimo.

Long. 37, lat. 18; coll. alt. 1, lat. 6; spin. long, ad IJ/x.

Lismore 236.
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Var. CAUDATA, n.var. (PI. ii., f.l3, 14).

Lorica insequaliter elliptica, interdum extremum versus paullo

latior, a tergo in caudam brevissiinam truncatam protracta; collo

nullo, ore lato; membrana spinis minutis sparsis oriiata.

Long. 38-42, lat. 18-20 /x.

Lismore 236, 241.

Trachelomonas clavata, n.sp. (PI. ii., f.l5).

Lorica lageniformis, clavata, levis; patte anteriore conica, in

collo longo recto ore everso producta; parte posteriore subrect-

angulari, ad basin truncatam levissime attenuata, lateribus fere

rectis.

Long. 54, lat. 20; coll. alt. c. 10, lat. 4 /x.

Botanic Gardens 3.

A very rare form; the specimen observed had a very tenuous

membrane absolutely hyaline.

Var. subarmata, n.var. (PL ii., f. 16).

Lorica ut in forma typica sed luteo-fusca et scrobiculata; polo

posteriore spinis minutis paucis instructa.

Long. 60, lat. 26; coll. alt. 10, lat. 6 fx.

Botanic Gardens 137.

Trachelomonas cactacea, n.sp. (PL ii., f.l7).

Lorica ovalis fronte autem quam levissime attenuata, granulis

minutis sparse ornata, collo humillimo.

Long. 38, lat. 23; coll. lat. 6 fx.

Botanic Gardens 150.

A very rare form, only once noted. There might possibly be

some connection between it and Track, bulla var. regularis Lemm.,

Dr Volz gess. Alg., T. xi., f.6, but the latter is hardly rightly

placed as a variation of Track, bulla Stein.

Trachelomonas granulosa, n.sp. (Pl.ii., f.l8).

Lorica ovalis, interdum plus minusve acuminata, granulis min-

utis dense obtecta; collo humillimo aut nullo.

Long. 17-26, lat. 13-22 /x.

Guildford 146; Centennial Park 133; Can ley Yale 110; Fair-

lield 143; Botanic Gardens 150; Auburn 135, 139, 148; Botany

142, 145, 151, 152; Lismore 240, 242.
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Common and widespread. The puncta-granules are minute,

and merely giv e the edge a sandy appearance. It is possible that

the forms of this species, which are generally oval and more

rarely subglobose, should be arranged as granulate variations of

Tracli. intermedia Dangeard. There is nothing specifically char-

acteristic in the condition of the membrane; smooth, punctate,

and granulate are merely three degrees of development due to

the age of the infusorian, and probably also to the stagnation of

its habitat. Each of them may (and often does) occur in unmis-

takable forms of the same species, e.g., Tr. volvocina, Tr. pnl-

cherrima, Tr. conica.

Var. SUBGLOBOSA, n.var. (PI. ii., f.l9).

Lorica subglobosa. Long. 19-28, lat. 17-26 /x.

Botany 142, 151; Lismore 236, 245.

Var. OBLONGA, n.var. (PL ii., f.20).

Lorica late-oblonga sed non quadrata. Long. 24, lat. 20 /x.

Guildford 114.

Thachelomonas australis, n.sp. (PL iii., f.2).

Lorica cylindracea, lateribus parallelis, polls late-rotundatis;

vulgo collo nuUo; minute dense granulata; candore carnoso.

Long. 24-30, lat. 14-18; lat. oris 4 /x.

Botanic Gardens 150; Canley Vale 110; Guildford 70, 146;

Fairfield 79; Botany 142, 145, 151, 152; Lismore 238, 240.

This form has the same minute granulation as Tr. granulosa,

but its cylindrical shape makes it very distinct. It differs also

in colour, being generally pale biscuit-colour or buff, whereas Tr.

granulosa is generally deep yellow, reddish-yellow, or dark red.

Var. OBESA, n.var. (PL iii., f.3).

Lorica prse forma typica latior, minus cylindracea, lateribus

modice arcuatis nee planis.

Long. 28-34, lat. 20-25; lat. oris 4 /x.

Botanic Gardens 150; Parramatta Park 96; Fairfield 79; Botany

151; Lismore 236, 237.

Broader and less cylindrical than the type, with slightly arched

sides. Its finer granulation alone distinguishes it from Trach.

hispida var. granulata.
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Var. SPLENDIDA, n.var. (PI. iii., f,4).

Lorica dimidio prse forma typica longior, strictius cylindracea;

polis magis truncatis.

Long. 45, lat. 20 /x. Botany 37.

Var. ARCUATA, n.var. (PL iii., f.5).

Lorica oblonga nee cylindracea ; lateribus arcuatis nee de-

planatis; polis late-rotundatis.

Long. 20-27, lat. 14-17 /x.

Botany 151; Lismore 236, 238.

Yar. CONICA, n.var. (PI. iii., f.6).

Lorica a tergo paullo coniea. Long. 30, lat. 18 /x.

Guildford 146; Lismore 237.

Var. SUBDENTICULATA, n.var. (PI. iii., f.7).

Lorica modice cylindracea, major quam forma typica; granulis

minutis acurainatis (psene denticulis) sparse ornata.

Long. 36, lat. 22 fx.

Lismore 240. Cum forma typica.

It is doubtful whether this form should be placed under 7V.

australis or T7\ hispida, forms of the latter being granulate. Of

the two, only Tr. australis accompanied it in No.240, so I have

arranged it under that species.

Trachelomonas hispida (Perty) Stein. (PI. iii., f.8).

Long. 26-29, lat. 19 /x, sine spinis.

Lismore 238.

According to Stein, I.e., T. xxii., f.20-34, the type is oval or

oblong, and covered with sharp-pointed spines. Such a form is

extremely rare in our waters; I find it only in No.238, and

sparsely distributed even there. The dimensions, however,

agree exactly with those of Stein, whose figures work out at

29 X 20, 26 X 20, 26 X 1 7, 27 X 19 /x, &c. Tr. crenatocollis Maskell,

(Trans. New Zealand Inst., Vol.19, n.s., 1886, PI. iii., f.3) is an

oval form of Tr. hispida, with square, straight neck crenate at

the end, corresponding to Stein's figs. 21, 24. Tr. piscatoris

(Fisher) Stokes, Infus. U. S.,p.88, Fl, i.,i.2b{Lagu7icula piscatoris

Fisher, and Layuncula Kellicottiana Fisher, Proc, Amer. Micr.

Soc, 1880) is the corresponding oblong form. If both are re-
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tained, they should stand as Tr. hispida var. crenatocoUia (Mas-

kell), and Tr. hispidd var. piscatoris (Fisher), respectively; the

latter has priority. I have not found either here yet.

Yar. AUSTRALICA, n.var. (PL iii., f.9).

Lorica ovalis vel oblonga, coUo nullo, spinisobtusis bacillaribus

dense obtecta.

Long. 32, lat. 22 /x; dimensiones etinm var. granidatcp, infra.

Guildford 45, 76.

A form of Tr. hispida a little larger than the type and char-

acterised b}^ short, blunt, bacillar spines set, as usual in this

species, very close together, and showing at the edge (as Maskell

observes of 7r. crenatocollis) "a continuous border of points."

This would be the Australian type of the species, were it not so

rarely found; as it is, that honour falls to the succeeding variety,

of which var. australica is the fully developed spinous form.

Var. GRANULATA, n.var. (PI. iii., f.ll, 12).

Lorica crasse denseque granulata nee spinosa; collo nullo.

Long. 27-42, lat. 17-35 /x.

Botany 142, 145; Guildford 45, 77, 114: Centennial Park 133;

Casino 189; Lismore 236, 237, 238, 241, 242, 245.

The prevailing type in this country; it is a form of var. aus-

tralica in which the granules have not developed into the usual

bacillar spines of that variety. Intermediate states exist, and,

even in granular forms, the polar granules are very often pro-

duced as very short spines. The dimensions most commonly

observed are, long. 30-34, lat. 20-24 //,. In shape, the lorica is

oblong or oval-oblong, more rarely distinctly oval, dark brownish-

yellow in colour.

Var. RECTANGULARis Br. Schroder. (PI. iii., f.lO).

Lorica rectangularis, lateribus planis, apicibus truncatis vel

rotundato-truncatis, angulis rotundatis, spinis vel granulis dense

ornata.

Long. 31-36, lat. 18 20/x.

Botany 37, 142; Centennial Park 133; Lismore 238.

Cf. Stein, /.c, T. xxii., f.34; Schroder, Fischereiv. z. Trachen-

berg, T. ii., f.8. This form is closely connected with var. aus-
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tralica and var. granulata. It is found here sometimes with

short, blunt, bacillar spines as in the former, or coarsely granu-

late as in the latter. Even in Stein's figure the spines are notice-

ably blunter and more bacillar in shape than those of the typical

form. Stein's figure works out at 38 x 16, Schroder's at 48 x 21,

without spines. The spines in all these forms, as far as my
observations go, are never over 2 /x long.

Trachelomonas bacillifera, n.sp. (PI. iii., f.l3).

Lorica subglobosa, spinis obtusis bacillaribus dense obtecta;

collo nullo; colore plerumque obscuro.

Long. 35-40, lat. 32-38, sine spinis; sp. long, ad 2 /x.

Auburn 68; Guildford 114; Botanic Gardens 150; Centennial

Park 133.

The spines in all forms of this species are of the same character

as those in 7V. hispida var. australica, supra. The type-form is

almost spherical, and almost always very dark in colour, gener-

ally dark red or dark reddish-orange.

Var. ovALis, n.var. (PI. iii., f.l4).

Lorica late ovalis, spinis ut in forma typica.

Long. 38-42, lat. 32-34, sine spinis; sp. long, ad 2 /x.

Auburn 68; Guildford 114; Canley Vale 110; Lismore 254.

Yar. MINIMA, n.var. (PI. iii., f.l5, 16).

Lorica subglobosa, oblonga vel ovalis, sed minor; spinis ut in

forma typica.

Long. 22-28, lat. 18-26, sine spinis; sp. long, ad 2 /x.

Auburn 148; Coogee 4; Botany 151, 152; Lismore 237, 238,

242, 245.

Trachelomonas Sydnbyensis, n.sp. (PI. iv., f.l5, 16).

Lorica elliptica, lateribus interdum quam levissime deplanatis,

polls rotundatis; collo humillimo crenato vel spicato semper in-

structa; spinis acutis brevibus, vel denticulis (regione equatoriali

plerumque denticulis) sparse ornata ; colore vulgo carnoso vel

dilute flavescente.
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Long., collo incl., 32-45, lat 22-26, s. sp.; sp. long, ad 4 /x, vulgo

2 It; coll. alt. 1-3, lat. 6-10 /x.

Auburn 57, 119, 140, 148, 149, 163; Guildford 45, 114, 146;

Botany 92, 145; Canley Vale 110; Centennial Park 133; Botanic

Gardens 137; Lismore 225, 241, 245, 254.

Common and widespread; quite distinct from Tr. hispida, and

easily distinguished from it under the microscope. The lorica is

elliptic or long-oval, sometimes slightly flattened at the sides,

whereas Tr. hispida (here at any rate) is nearly always oblong or

oval-oblong. Its colour is characteristic also, being generally a

pale straw-colour, the membrane thin and transparent. :7V.

hispida is nearly always dark yellow or red, the membrane in-

crassate. The spines in T?-. Sydneyensis are sharp-pointed but

very sparsely distributed, so that they do not show at the margin

the "continuous border of spines" characteristic of Tr. hispida.

Moreover, the spines, as a rule (almost invariably), are nothing

more than mere denticulations not above 2 jx long, and reduced

towards the centre; out of 20 records, I have only one with

longer spines. The neck is a low band, broader above, with a

crenate or spicate margin, and is nearly always present; in Tr.

hispida, it is consistently wanting; I have onl}' one record in 28

of a collar (2 x 5 /x) in that species. The spines are occasionally

bacillar in character, in which case the denticulations are repre-

sented by minute granules.

Var. OBLONGA, n.var. (PI. iv., f.l7).

Lorica oblonga ubique rotundata, cetera ut in forma typica.

Long. 46-48, lat. 34-36 /x, sine spinis.

Botany 151; Kyogle 218, 219.

Yar. MINIMA, n.var. (PI. iv., f.lS).

Lorica minor, late-ovalis vel subglobosa, cetera ut in forma

typica.

Long. 26-28, lat. 21-24, sine spinis; coll. lat. 4/x.

Auburn 135, 140; Botany 151.

Var. OBESA, n.var. (PI. iv., f.l9).

Lorica exacte late-ovalis, prse longitudine latior quam in f.

typica, fronte et a tergo spinis minutis acutis sparsis vestita, in
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medio spinis ad deuticulos reductis; collo humillimo ore dentato;

membrana translucente dilute luteola.

Long. 36, lat. 25-26; coll. alt. 2, lat. 7; spin. long, ad 2/x.

Guildford 45; Lismoie 245.

A broader oval than the type, with minute spines sparsely

distributed at each end, but reduced to denticulations, or entirely

wanting, towards the middle. Found in quantity in rainwater

pools on grass-land; interspersed were many specimens entirely

smooth.

Trachelomonas armata (Ehr.) Stein.

Chi. corpore ovato subgloboso, utrinque rotundato, fusco, ubique

setis brevibus hispido, corona apiculorum postice nigra.

The above is Ehrenberg's description of his Chcetotyphla armata;

it indicates a broadly ovate lorica covered with short spines, and

with a ring of short, somewhat stouter spines behind. Such a

form, I have never seen, the nearest to it being var. longispina,

infra, which differs from Ehrenberg's description only in the

great length of the posterior spines.

Var. GLABRA, n.var. (Pl.iii., f.l7).

Lorica oblonga vel ovale-oblonga, perfecte glabra interdum

punctata, a tergo corona spinarum validarum ornata, inter

coronam interdum paucis spinis minutis.

Long. Corp. 34-46, lat. 28-34; spin. c. 10-16, long. 2-8 /x.

Botany 151; Guildford 114; Parramatta 96, 165, 166; Lismore

241,242.

This is Stein's, T. xxii., f.37. Upon f.38, Lemmermann has

founded Tr. arynata var. Steinii Lemm., which is smooth, but

with small scattered spines at the anterior end, besides the pos-

terior ring of larger awns. Cf. Dr. Volz gess. siissw. Alg. p. 16 5,

where he gives the size as 29 //- long and 22 /z, broad. This is

somewhat smaller than any I have noted. Stein's figures measure

37 X 27 ji without spines, corresponding almost exactly to the

smallest sizes here. Australian forms are invariably smooth or

granulate ; excepting the very rare var. longispina described

below, I have never seen a specimen that could be described as

hispid.
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Var. GRANULA'i'A, u.var. (PL iii., f.l8).

Loi'ica crasse denseque granulata, spinis posterioribus plerumque

parvis.

Long, coi-p. 38-44, lat. 30-34; spin. c. 9-14, long, ad 5 /X.

GuildfordlH; Fairfield 143; ParraniattalGo, 166; Lismore 242.

Very often found in company with var. glabra. The forms of

Tr. armata are all of large size; the dimensions of all its varia-

tions are about the same, viz., 40-46 /x long and 30-35 /a broad,

with occasional specimens as low as 34 x 28 /x and as high as

50 X 36 /x; the most common length, without spines, is 40 /x.

Var. SPARSIGRANOSA, n.var. (PL iii., f.l9).

Lorica ut in f. typica, sed granulis vel spinis obtusis brevissi-

mis sparsissime (polos versus densius) ornata, granulorum vice

interdum denticulis.

Long. corp. 40-50, lat. 30-36; spin. c. 6, long, ad 6 /a.

Canley Vale 110; Guildford 114; Botanic Gardens 150; Lismore

236. »-

In this form, the short spines are merely elongated granules.

Fairly dense at the poles, especially the anterior one, they become

verv scattered towards the equator, where they are reduced to

granules.

Var. LONGISPIXA, n.var. (PL iv., f.20).

Lorica ovata subglobosa, postice latior, ubique rotundata

;

spinis validis acutis brevibus ubique vestita, a tergo spinis gra-

cilioribus; aculeis posterioribus magnis curvatis plerumque 4-6

instructa.

Long. Corp. 43-44, lat. 32-34; spin. long. 5-6; acul. post. 4-10,

long, ad 24 /x.

Botany 37; Botanic Gardens 137, 150.

Var. DUPLEX, n.var. (PL iii.^ f.20).

Lorica ovato-oblonga, postice paullo latior, crasse sparseque

granulata, polum anteriorem versus glabra; fronte et a tergo

corona spinulorum ornata, spinis anterioribus rectis obtusis

bacillaribus circa 12, posterioribus longioribus acutis recurvatis

circa 10, ad os dentibus 4; colore fusco.

Long. Corp. 46, lat. max. 35; spin, anter. long. 8/x, poster. 12 ji.

Lismore 240.
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TuACHELOMONAS LiSMORENSIS, n.sp. (Fig.5).

Loricaa vertice visa circularis, spinis radiantibiis sparse ornata,

ore minuto spinis minutis paucis circumcincto. A latere sub-

globosa, depressa, anteriore subplana, posteriore rotundata, spinis

sparsis radiantibus, plerumque spinorum longiorum serie equa-

toriali singula. Colore atro luteo-fulvo.

Diam. corp. 20; spin, long, ad 4, oris diam. 2 /x.

Lismore 225.

Fig.5. Fig. 6.—Var. mirabilis.

All X 1000.

- Trachelomonati Lismorensis.

Fig. 7.—Var. biseriata.

Var. MIRABILIS, n.var. (Fig. 6).

Lorica vertice visa spinis validis circa 10 regularius ordinaia,

spinarum parte externa acliroa. Cetera ut in f. typica.

Diam. corp. 26, spin. long, ad 6 /z.

Lismore 241.
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I have not seen this form in side-view, so cannot determine

whether it inclines to the type or to the next variation. It is a

little larger than usual, the spines stouter and more regular; the

inner third of the spines is the colour of the lorica, the outer

part is colourless.

Var. BISERIATA, n.var. (Fig. 7).

Lorica depresso-ovalis, ubique rotundata, spinis minutis sparse

ornata, spinarum longiorum seriebus binis utrinque ad medium

circumcincta.

Diam. corp. 20; sp. long, ad 6 /x.

Lismore 241.

In this species, the type seems to be a form of Tr. volvoGi7ia

which has developed the posterior spines of 7V. armata. This

variation reproduces the anterior and posterior series of 7V.

armata var. duplex. The two rows of spines are, of course, close

together, and this is evidence of the fact that the growth of the

lorica takes place mainly in the equatorial region.

Var. iNERMis, n.var. (Pl.iii., f.21).

Lorica ut in forma typica sed spinis nullis.

Alt. circa 14-18, lat. 17-22 (rarissime 34) /z.

Auburn 139, 140; Botany 142, 151; Lismore 236, 237, 241.

I found this form in my Sydney gatherings (notably Auburn

140, ill which it occurs plentifully) before I discovered the mature

form at Lismore. The latter is very rare, even where it is to be

observed at all. Yar. inerinis is very liable to be overlooked in

gatherings. Resting, as it does, always on one end, it appears

circular from above, and may be mistaken for Tr. volvocina^ in

company with which it is often found.

Var. OBLONGA, n.var. (PL iii., f.22).

Lorica ut in var. biseriata, sed spinis nullis.

Diam., vertice visa, 12; alt., a latere, 8
fj..

Guildford 70. Very rare.

A smooth form of var. biseriata. Although I have seen no

intermediate forms, yet there is such a close agreement in the

side-view of all these forms, that I must consider them variations

of the same species.
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Trachklomonas veurucosa Stokes. (PL iv., f.l).

Lorica globosa, minutis papillis achrois sparse ornata; collo

nullo.

Diam. 18 /x. Lismore 225; very rare.

Cf. Stokes, Infus. U. S., p. 88. He gives diam. 24 /x. It should,

perhaps, be arranged as a variation of 7'r. volvocina, but I have

seen only one specimen.

Trachelomonas scabra, n.sp. (PI. iv., f.2, 3).

Lorica ovalis pequaliter rotundata vel postice acuminata; collo

iato brevissimo; membrana scabra non autem ordine granulata.

Long. 29-33, lat. 20; coll. alt. 2-4, lat. 4-5 /x.

Lismore 238, 242.

This species is very distinct; all its forms are easily recognised

by the characteristic membrane. The surface is rough all over,

not with granules but with minute protuberances irregularly

disposed. The colour is generally pale yellow.

Var. LONGICOLLIS, n.var. (PI. iv., f.4-6).

Lorica et membrana ut in forma typica, collo autem longissimo,

recto vel obliquo vel curvato, interdum ore everso.

Long. 29-33, lat. 19; coll. alt. 6-7, lat. 3-5, lat. oris 6 /x.

Lismore 238.

Var. OVATA, n.var. (PL iv., f.7, 8).

Lorica ovata, anteriore ovalis, posteriore acuminata, extremo

producta conica; collo quadrato vel brevissimo.

Long. 34-46, lat. 20-22; coll. alt. 2-6, lat. 5-6; caud. long. 4-6,

lat. 3-4 /x.

Lismore 237, 238, 241.

Var. SCROBICULATA, n.var. (PL iv., f.9).

Lorica ut in var. ovata, glabra autem et crasse scrobiculata

paene reticulata; collum interdum annulo basali instructum.

Long. 36-42, lat. 20-22; coll. alt. 3-4, lat. 4-6; caud. long. 2-5 //..

Lismore 236.

The outline in this form is smooth, showing that the surface

is level, but the membrane itself is so perforated with wide scro-

biculse as to be almost reticulated.
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Var. ELLIPTICA, n.var. (PI. iv., f.lO).

Lorica elliptica, a tergo acuminata: collo brevissimo plerumque

obliquo; membrana scabra.

Long. 31, lat. 16; coll. alt. 2, lat. 7 /x.

Lismore 242.

Var. CORDATA, n.var. (PI. iv., f.ll).
^

Lorica cordata, a tergo acuminata; collo brevissimo recto.

Long. 21, lat. 18; coll. alt. 2, lat. 3-4 /x.

Lismore 242.

Var. PYGM^A, n.var. (PI. iv., f.21).

Lorica ovalis, a tergo in caudam brevissimam tiuncatam pro.

ducta; collo lato humillimo; membrana inrequaliter scabra.

Long. 34-35, lat. 18-20; coll. alt. 2-3, lat. 9-10 fi.

Wyrallah, mere on grass-land.

Trachklomonas eurystoma Stein, forma (PI. iv., f.l2).

Lorica quam in f. typica magis rotundata, a tergo minus

acuminata; collo paullo breviore, emarginato haud sulcato; mem-

brana subtilissimeet oblique striata, striis

interdum undulatis; colore dilute fusco.

Long. 26, lat. 19; coll. alt. 1, lat. 9 /x.

Lismore 244.

Cf Stein, Naturg. d. Flag., H. 1, Pi.

xxii., f.35, whose figure measures 31 x 21.

The form found here has a shorter neck, „. ^
r ig. 8. — 1

not sulcate, and with emarginate edge, stein, x 650, after Stein.

the mouth not quite so wide. The lorica

is pale brown, sometimes with a purple tinge, and is finely and

faintly striate obliquely downwards from right to left, not vice

versd, as in Euglena and Lepocinclis. The striae are lines of

partly coalesced scrobiculse.

Var. PRODUCTA, nom.nov. (PI. iv., f.l3).

Forma a tergo producta, conica, acuminata. C/. Stein, I.e., f.36.

Long. 27, lat. 18; coll. alt. 1, lat. 6 /x.

Lismore 244, cum priori.
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Var. Klebsii mihi. (PI. iv., f.l4).

Lorica ovata, a froute rotundata, a tergo modice acuminata,

oblique striata; coUo nullo.

Long. 24-26, lat. 18; lat. oris 6 /x.

Lismore 244, cum prioribus duabus; 245.

Syn. Tr. reticulata Klebs, Organiz.ein. Flag., 1885, cf. Dangeard,

Les Eugleniens, p. 137, f.43. The name 7'eticulata is unsuitable,

as probably the type is reticulate also. Stoker' Tr. ohovata, New
Frw. Infus., Amer, Philosopli. Soc, 1890, p. 76, f.l3, is also

almost certainly a form of this species; if it is really hispid, it

might stand as var. Stokesii mihi, the type being just as much

obovate. Tt is possible, however, that it is the same as 7V.

reticulata Klebs, and the hispid appearance due to pores running

through the walls of the lorica. The inner margin of the mem-

brane is often very distinct, while the outer edge is extremely

vague; the pores then show as fine granules or setae upon what

appears to be the surface.

Trachelomonas caudata var. australica, n.var. (PL v., f.l, 2).

Lorica ut in forma typica, corpore autem breviore, spinis nullis,

membrana aspera.

Long. 62-96, lat. 18; coll. long. 14-20,

lat. 5; caud. long.18-30, lat. max. 4-6 /x.

Lismore 238. Wyrallah, mere on

grass-land.

This is the nearest I have seen to

Stein's Tr. caudata, I.e., PI. xxii., f.39,

40. It has an entirely different sur-

face, lacking the spines, and the body

is shorter in proportion to the total

length. Stein's f.40 agrees perfectly

in general dimensions, working out

at long. 64 (neck 9, body 41, tail 14),

lat. 18J /x. The slender form of the

same breadth was found at Wyrallah, alive

Trachelomouas.

Fi g. 9.— Tr. cmidata ( Eh

Stein, X 650, after Stein

It is a genuine
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Trachelomonas acuminata var. amphora, n.vai

Lorica, ut in forma typica, corpore inferne

latissimo sed lateribus late-rotundatis nee angir

latis, ad collum sensim convergentibus.

Long. 46, lat. 28 ; coll. alt. 8, lat. 6 ; caud.

long. 6/x.

Parramatta 136.

Like the type, 7V. acumiiiata (Schmarda)

Stein, I.e., f.43, this form is smooth and broadest

below, but it is regidarly rounded at the sides,

not angular. Also it shows the square neck

with everted rim which is characteristic of these

tailed varieties of Trachelomonas. Schmarda's

form has an obliquely sliced-oif neck. The figure

given by Stein measures 55 x 32 /x.

(Pl.v.,f.3).

Fig. 10.

Tr. acuminata

(Sciimarda) Stein,

X 650, after Stein.

Trachelomonas urceolata Stokes, forma, (PI

Forma longior, corpore inferne modice attenuato;

collo paullo oblique truncato; cauda paullulo ob-

lique protracta.

Long. 54, lat. 20; coll. alt. 8, lat. 4; caud. long.

15/x.

Parramatta 136.

Cf. Stokes, Frw. Infus. U. S., p.89, PI. i.,f. 26.

This is merely an irregular (probably growing)

form of the type. The latter has an oblong body,

not tapering to either end, with somewhat flattened

sides. Size 44 x 20, Stokes.

f.4),

Fig.ll.

Tr. urceolata

Stokes,

after Stokes.

Var. ovALis, n.var. (PI. v., f.5, 6).

Forma corpore ovali nee oblongo, lateribus rotundatis nee

deplanatis; collo breviore, ore modice everso; cauda brevi inter-

dum brevissima.

Long. 34-37, lat. 22; coll. alt. 4-6, lat. 6; caud. long, ad 6 /x.

Parramatta 136, 165, 166.

The tail in this form is only about one-third the usual length,

and is sometimes reduced to a mere broad, triangular projection.
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Var. GiRARDiANA, n.var. (PL v., f.7, 8).

Lorica corpore a latere subhexagono, a vertice eirculari; lateri-

bus objectis parallelis, planis vel interdum levissime retusis; collo

modo brevi, ore obliquo, modo longo recto truncate, ore minute

denticulato. Membrana aspera.

Long. 38-57, lat. 22-26; coll. alt. 4-6, lat, 6-8; caud. long. 16 fx.

Lismore 242.

There is some doubt whether this form should be placed under

Tr. urceolata, as it comes from a different part of the country,

and the membrane is distinct. The latter is irregularly and

minutely rough, due probably to depressed scrobiculations, as in

Tr. scahra, supra Obtained from swampy ground at the foot of

Girard's Hill.

Trachelomgnas elkgantissima (G. S. West) mihi.

Syn. Di7iohryoii eleyaiitissimum G. S. West, Yan Yean Res.,

p. 82, fig. 1 OK; Track caudata var. elegantissima Playf., Sydney

Water Supply, p. 54 6.

From the figure of T7\ caudata given by Stein

in his Naturgeschichte der Flagellaten, a copy of

which has lately come into my hands, it appears / \ y.

that there are too many points of difference for V / ^- 9^

this form to be conveniently arranged as a varia- . \ / T;, § 4i

tion of Tr. caudata (Ehr.) Stein. I have made it,
j

—
.2 o

therefore, a separate type. West's dimensions

are -.—Long, (sine stip.) 34; long. stip. 28; lat. max.

13, lat. coll. 4, lat. oscul. 7*5 /x.

Var. OVATA, nom.nov. (PI. v., f.9).

Minor quam forma typica, corpore ovato, superne rotundato,

inferne acuminato lateribus psene planis ad stipitem convergenti-

bus; collo quadrato, lateribus parallelis, ore everso.

Long. 38, lat. 9 /x.

Sydney Water screenings.

Syn. Track, caudata var. elegantissima Playf., I.e., P1.57, f.lL

The Victorian form, which I have not yet noted here, is some-

what different in shape from mine; I am, therefore, describing

the latter as a variation.
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Trachelomonas napiformis, n.sp. (PI. v., f.lO).

Lorica corpore ovato, froute rotundato, a tergo acuminato

lateribus modice arcuatis; stipite nullo sed cauda brevi instructa;

collo quadrate, lateribus parallelis, ore everso. Primum cauda

extrenia atRxa, deinde exsoluta.

Long. 34, lat. 18; coll. ait. 8, lat. 6; caud. long. 6 /x.

Parramatta 136.

All these tailed varieties are plankton-forms. Tr. napiformis

and all others in sample No. 136, were obtained from a body of

freshwater in Parramatta Park, by passing several gallons of

water through filter-paper. Many specimens of this form were

noted firmly fixed by the point of the tail, others were swimming

free. Syn., Tr.caudata, these Proceedings, 1913, P1.57, f.lO.,

Forma.

Forma lateribus ad caudam convergentibus pfene planis; cauda

brevissima, triangulari ; collo oblique truncato nee ore everso;

colore psene hyalina.

Long. 36, lat. 22; coll. alt. 4, lat. 7 fx.

Botany 151.

Var. ELEGANS, n.var. (PI. v., f.ll).

Major quam f. typica, corpore ovato superne valde angulato,

lateribus arcuatis, paullo supra caudam quam l.evissime angulatis,

ad caudam convergentibus ; collo quadrato lateribus modice

retusis, ore everso valde producto; colore dilutissime fulva.

Long. 60 (corp. 40), lat. 30; coll. alt. 8, lat. 8, lat. oris 16; caud,

long. 12/x,

Duck Creek near Clyde.

Several specimens observed in a sample obtained by filtering a

considerable volume of water.

Trachelomonas sESSiLis,^n.sp. (PL v., f.l2).

Lorica corpore late-ovato psene triangulari, superne latissimo,

abhinc lateribus rapide ad basin convergentibus, inferne acute-

rotundato, cauda nulla; collo longo recto, lateribus parallelis, ore

everso; colore dilutissime fulva; primum sessilis. ^ '

k'^'

Long. 26, lat. 20; coll. alt. 8, lat. 6 /x.

Parramatta 136.

LIBR ARVr

.V
^-"'^ J-
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Var. MINIMA, n.var. (PI. v., f.l3).

Forma minima nee ore everso.

Long. 9, lat. 5 /x.

Fairfield.

Noted in a gathering squeezed out of Myriophyllum in Orphan
School Creek.

Var. ELEGANS, n.var. (PL v., f.l4).

Lorica corpore breviore quam in var. minima-, collo autem

longiore, ore everso valde producto; basi per papillam affixa.

Long. 13, lat. 5J/x.

Guildford 88.

Trachelomonas triquetra, n.sp. (PI. v., f.l5).

Loriea corpore superne exacte rectangulari lateribus rectis

parallelis, inferne acuminato lateribus planis rapide ad caudam

convergentibus; collo recto brevi; cauda brevi; membrana tenui

scrobiculataC?). Lorica a vertice triquetra.

Long. 40, lat. 20 /x.

Parramatta 136.

Several of this shape seen alive among a great variety of other

tailed forms (Parramatta 136). All these plankton-forms of

Trachelom,onas have thin transparent membranes, dull and rather

irregular in texture (scrobiculate*?) and are all very pale-coloured,

pale brown, biscuit or flesh-colour.

Trachelomonas gibberosa, n.sp. (PI. v., f.16-18).

Lorica inflata rhomboidea, utrinque valde angulata, in medio

latissima, lateribus superne ad collum inferne ad caudam rapide

convergentibus, psene rectis; collo plerumque oblique truncato

interdum ore everso; cauda acutissima; membrana hyalina vel

dilutissime f ulva.

Long. 32-56, lat. 16-30; coll. alt. 8, lat. 6-7; caud. long, ad 20 [x.

Parramatta 136, 165, 166. Auburn 120.

Almost all the tailed forms of IVachelomonas may be found

now and again with obliquely truncate necks.
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Var. ROTUNDA, n.var. (PI. v., f. 19).

Lorica corpore utrinque inflato, depresso, lateribus yequaliter

rotundatis; collo quadrato ore everso; cauda obtusa subito e basi

corporis oriente.

Long. 28, lat. 17; coll. alt. 8, lat. 6; caud. long. 10, lat. max. 4 /x.

Parramatta 136.

Trachelomonas subglobosa, n.sp. (PI. v., f.20, 21).

Lorica insequaliter subglobosa, fronte leviter deplanata, inter-

dum inferne levissirae acuminata; collo lato humillimo; mem-
brana interdum scrobiculata, dilutissime fulva.

Long. 22-26, lat. 22; coll. alt. 2, lat. 6-8 ^.

Parramatta 136; Duck Creek near Clyde.

In spite of its obvious likeness to Tr. oblonga var. australica,

this "species" is biologically connected with the tailed forms

described above, in company with which the two specimens

figured were found. All these forms have a tendency to be

slightly irregular in outline, and this may be noted here also.

The membrane, too, is similar, and the acuminate character of

the hinder end in Fig. 20 points in the same direction.

List of Synonyms.

Tr. reticulata Klebs, Organ, ein. Flag., p.320, 1881-85, = rr.

eurystoma var. Klebsii mihi. The name ^''reticulata'' being un-

suitable in a variation.

Tr. crenatocollis Maskell, Trans. N. Zeal. Inst., 1886, P1.3, f.3,

= Tr. hispida var. cr-enatocollis (Maskell) mihi; cf. Stein, I.e.,

T.xxii., f.24; Dangeard, Les Eugleniens, p. 135, f.41 A.

Tic^M ^Lq.lk

Fig. 13.— Tr. torta Stokes. Fig. 14.— Tr. euchlora var. iimilis (Stokes) mihi.

Fig. 15.— TV. eurystoma var. StoTcesii mihi. Fig, 16.

—

Tr. hispida var.

piscatoris (Fisher) mihi. All after Stokes.
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Tr. torta Kellicott, in Stokes, Iiifus. U. S., p. 87, P].l,f.24,

\^^'S = Crumenida texta Du].,^ Euglena viridis Vcivvsl form, c/!

Stein, T. xx., f.26. Stokes, in his figure, has put in the strise from

both sides of the test; there is only one set of stri?e, as shown by

Stein. I have often found these empty tests in mixed gatherings.

Tr. piscatot^is (Fisher) Stokes, Journ. Trenton Nat. Hist. Soc,

1886; Infus. U. S., p.88, PLl, f.25, 18SS (Lagiincula ^nscatoris

Fisher, Proc. Amer. Soc. Micr., 1880), = 7'?-. hispida var. piscatoi'is

(Fisher) milii.

7V. cervicula Stokes, Proc. Amer. Phil. Soc, p. 75, f. 1 1, 1890, =

7V. volvocina var. ceriiicula (Stokes) mihi.

7V. similis Stokes, ibid., p. 76, i. 12, = Tr. euchloi'a var. si^nilis

(Stokes) mihi.

Tr. ohovata Stokes, ihid., p. 76, f.l3 = Tr. eurystoma var. Stokesii

mihi. The name ^''obovata^' is unsuitable in the variation, as the

type itself and var. Klebsii, supra, are both obovate.

Tr. volvocina var. minuta Lemm., Bot. Centralblatt, Bd. 76,

p. 152, 1898. Size not known, has probably been included here

with the type.

Tr. layeiiella Dangeard, Les Eugleniens, p. 132, f.40, 1902 (not

Ehrenberg nor Stein), = Tr. oralis Playf., Biol. Richm. R., p. 141,

PL viii , f.4; but cf. Tr. teres Maskell. The decided neck, gener-

ally slanting, is characteristic of Tr. euchlora {layenella). Such

forms as depicted by Dangeard are just as likely to be smooth

forms of Tr. hisjnda (Stein, T. xxii., f.23), or Tr. armata, or Tr.

teres Maskell, without a neck. It is best to keep such forms by

themselves where possible.

Foryns not yet obse7'ved here.

The exact types were not observed of Tr. euchlora {lagenella)

(Ehr.) Lemm., I'r. armata (EXw.) Stein, Tr. caudata (EhY .) ^tQm,

Tr. acumiwda (Schmarda) Stein, Tr. bulla Stein, Tr. eurystoma

Stein, Tr. urceolata Stokes, Tr. Volzii Lemm., 7'r. elegantissi7na

(G. S. West) mihi, but only very similar forms.

Tr. volvocina f3 rugulosa (Stein) Klebs, = Tr. rugulosa Stein,

I.e., f.l2, 13. Cy: Dangeard, ^.c, p.l28, f.39. A form of Tr.

volvocina with minute ridf^es in slanting lines across the surface.
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Dangeard's form is so entirely different from Stein's Tr. rmgulosa,

that I propose to make it a distinct variety under the name of

7V. volvocina var. Dafigeardii, nom.nov.

Tr. volvocina y hyalina

Klebs, Organ. ein. Flag., p.3 19.

'I'he body of the animalcule is ^^^^^^ ^
devoid of chlorophyll.

Tr. hispidd f3 cylindrica

Klebs, Ic; cf. Dangeard, I.e.,

p.l35(no figure). This must

be a smaller form of Tr. his-Y^^^-j^Tr. volvocina ^ rug ulosa[i>,tem)

pida var. rextangidaris Br. Klebs. a x 650, after Stein; ?>, after

Schroder, Ploner Berichte, Bd .
Dangeard.

v.,T.ii.,f.8; Stein, T.xxii, f.34.

As Dangeard remarks that it is much smallei- than the type, the

dimensions of Avhich are roughly 30 x 20 /x, it must be quite

minute.

Tr. hispida var. suharmata Br. Schroder, I.e., p. 49, T.l, f.7. A
broadly oval form a little larger than the type, with longer spines

at each end. Schroder's figure gives dimensions of 37 x 29 /x,

Tr. hispida var. punctata Lemra., von Dr. Volz ges. Siiss-

wasseralg., p. 165, 1 904 (no figure). Oval, closely and finely punc-

tate, with a low, straight, truncate neck.

Fig. 18.^

—

Tr. spinosa Stokes, after Stokes. Fig. 19.— Tr. ar^nata var.

Steinii Lemm., x 650, after Stein. Fig. 20.— 7V. hiUla var, regulariu-s

Lemm., x 1000, after Lemmermaun.

Tr. hidla var. regularius Lemm., ibid., T.xi., f.6. Long elliptic,

30 X 14 /x, with numerous, very short scattered spines, no neck
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T doubt whether this form is best arranged under 2V. bulla Stein.

The characteristics of the latter are all wanting, viz , the ovate

body, long neck, and smooth (or very slightly denticulate) mem-

brane. 7?'. bulla itself, indeed, is of very doubtful validity, and

were it not for the fact that its forms are generally smooth, it

would probably before this have been arranged as a tail-less

variant of Tr. caudata. Lemmermann's form goes best under

7>'. spinosa Stokes, infra; note that in both forms, and in these

two only, all the spines point backwards.

T7\ oblo7iga var. truncata Leram., ibid., T. xi., f.7, 8; Reise n.d.

Pacific, p. 344, 1899. Lorica oblong, 12-13 /x long, 11 /x broad,

truncate in front, squarely rounded below, with a short straight

truncate neck, membrane smooth.

Tr. acanthostoma Stokes, Infus. U. S., p. 89, no fig., 1888; Proc.

Amer. Phil. Soc, 1887. Lorica subspherical, brown, two or more

irregular rows of short conical spines round the orifice, no neck,

membrane punctate, length 36 /x.

Tr. spinosa Stokes, Proc. Amer. Phil. Soc, 1890, p. 7 6, f.l4.

Lorica oval, l\ times as long as broad; ends equally and evenly

rounded; spines slightly recurved, pointing backwards, longest

posteriorly : neck short, smooth, truncate, slightly narrowed

above; length 42 /x. The recurved spines, pointing backwards,

are characteristic of this type; cf. Tr. bulla viir. regidarius Lemm.,

supra.

Tr. <eres Maskell, Trans. N. Zeal. Inst., 1887, T.l, f.7. Oblong-

oval, smooth, with a low broad ring-shaped neck; length 35 /x,

breadth about 20 /x. Very like Tr. lagenella Dangeard (non

Stein), I.e., p. 132, f.40E, but with a low broad neck.

Tr. armata var. Steinii Lemm., see note on Tr. armata var.

glabra, supra.

EXPLANATION OF PLATES L-V.

All figures enlarged 1000 diams., unless otherwise specified.

Plate i.

Fig. 1.— Trachelomonas volvocina Ehr.

Fig. 2. ,, ,, vsiv. punctata, •n.v'AV.

Fig, 3. ,, ,, var. granulosa, n.var.
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Fig,4.— Trachelomonas volvocina var. cervicula (Stokes) niihi
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Plate iii.

Fig. 1.— Trachelomouas enchlora (Ehr. ) Lemni., forma.

Fig. 2. ,, ausfralis, n.sp.

Fig. 3. ,, ,, var. obesa, n.var.

Fig. 4. ,, ,, var. splendida, n.var.; ( x 660).

Fig. 5. ,, ,, var. arcuata, n.var.

Fig. 6. ,, ,, var. conica, n.var.

Fig. 7. ,, ,, var. subdenticulata, n.var.

Fig. 8. ,, hispida (Perty) Stein, type.

Fig. 9. ,, ,, var. australica, n.var.

Fig. 10. ,, ,, vav. 7^ectangul.aris Bv. ^chrodei.

Figs. 11, 12. ,, ,, V av. yratiulata, li.vdv.

Fig. 13. ,, bacillifera, n.^]).; {x750).

F)g.l4. ,, ,, var. ovalis, n.var.; ( x 750).

Figs. 15, 16. ,, ,, var. mim'ma, n.var. ;( X 660).

Fig. 17. ,, armata var. glabra, n.var.; ( x 750).

Fig. 18. ,, ,, var. (7ra7i(iZtt^a, n.var. ;( X 750).

Fig.l9. ,, ,, var. 8/>ar.si</ranosa, n.var.; ( X 750).

Fig.20. ,, ,, var. d!?ip/e.x, n.var. ;( X 660).

Fig. 21. ,, Lisnioretisis var. iuermifi, n.var.

Fig.22. ,, ,, var. o?>^07i.ga, n.var. ;( X 850).

Plate iv.

Fig. 1. —Trachelomonas verrucosa Stokes.

Figs. 2, 3. ,, scahra, x\.H^.

Figs. 4-6. ,, ,, var. longicollis, n.var.

Figs. 7, 8. ,, ,, var. oj^ai^a, n.var.

Fig. 9. ,, ,, var. scrobicidata, n var.

Fig. 10. ,, ,, var. elliptica, n.var. *

Fig.ll. ,, ,, var. cor(iaia, n. var.

Fig. 12. ,, eurystoma Steiu, iornvA.

Fig. 13. ,, ,, va.v. pi'odticta mihi.

Fig. 14. ,, ,, var. Klebsii mihi.

Figs. 15, 16. ,, Sydneyensis, n.sp.

Fig. 17. ,, ,, var. o5^o?ig'a, n. var.

Fig.18. ,, ,, var. minima, n.var.

Fig. 19. ,, ,, var. obesa, n.vai-.

Fig. 20. ,, armata var. longispina, n.var.

Fig.21. ,, scabra v&v. pygmcea, n.vdiY.

Plate V.

Figs. 1, 2.— Trachelomonas candata var. australica, n.var. ;( x 660).

Fig. 3. ,, acuminata var. amphora, n.var.

Fig. 4. ,, arceolata Stokes, forma.
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Figs. 5, 6.— Trachelomoims urceolata var. ovalis, n.var.

Fij^s,7, 8. ,, ,, var. Gir^ardiaiia, n.xoir.

Fig. 9. ,, elegantissima var. ovata mi hi.

Fig. 10. ,, napi/o7-niis, n.sp.

Fig. 11. ,, ,, v^ar. e^eyan-s, n.var. ;( X 660)

Fig. 12. ,, sessilis, n.sp.

Fig. 13. ,, ,, var. mmima, n.var. ;( X 20OO).

Fig. 14. ,, ,, var. e^e^ra^ts, n.var. ;( X 2000).

Fig. 15. ,, triqtietra, n.sp.; a, end view.

Figs.16-18. ,, y ibberosa, u.sp.

'Fig. 19. ,, ,, var. rohinda, n.var.

Figs. 20, 21. ,, ^iihglohosa, u.'&p.
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THE ANATOMICAL STRUCTURE OF SOME
XEROPHYTIC NATIVE GRASSES.

By E. Breakwell, B.A., B.Sc.

(Thirteen Text-figures.)

The grasses examined were :

—

Spiiiifex hirsutus Labill., (male

plant), Fanicum flavidwni Retz., Themeda avenacea Hackel,

Astrehla pectinata F.v.M., Neurachne Mitchelliana Nees, Pani-

cum decGmposituni R.Br., Chloris acicularis Lindl., PanicuTn

leucophcmim H.B.K., P. Benthami Domin, Eragrostis lacunaria

F.V.M., and E. curvula var. valida Stapf. These grasses, with

the exception of the first, were obtained from the Nyngan

district.

Spinifex hirsutus Labill., (male).

Hah.—On the sea-shores throughout Australia, New Caledonia,

and New Zealand.

Growth-form.—Grows in the form of tufts. Stems creeping at

the base. Leaves intensely hairy, felted in appearance, and soft.

The ventral surface is much more hairy than the dorsal. The

latter surface is thrown into depressions.

Leaf-anatomy (Fig.l).— A transverse section of a leaf shows a

thick cuticle. The epidermal cells on the ventral surface are

fairly regular in character, mostly rounded, and small-lumened.

The stomata (St.) on this surface are numerous, and, in all cases,

sunk in depressions. These depressions are formed by the cells

bounding the stomata assuming a cylindrical shape, and being

raised above the general level of the epidermal surface. The

epidermal cells of the dorsal surface are larger than those of the

ventral. The former surface is thrown into ridges of two dis-

tinct consecutive sizes, viz., a smaller one to be followed by one

twice its depth.

The epidermal cells on the crests of the larger ridges are two-

layered, and smaller than those bounding the smaller ridges.
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The epidermal cells (B.) in the depressions are very large, and,

although not distinctly bulliform in character, by their position

and arrangement probably aid in the rolling of the leaf. The

stomata are numerous, and invariably occur on the sides of the

depressions. They are themselves sunk, being bounded by

epidermal cells similar to those on the ventral surface. In the

rolled-up position of the leaf, these stomata would be completely

concealed.

There are two kinds of bundles, viz., those (M.B^) in the

narrow bands, closed, and not bounded by hypoderma; and those

(M.B2) in the wider bands, also closed, but bounded on the

ventral surface by hypoderma. The smaller bundles (M.B3) are

completely surrounded by chlorophyll-bearing parenchyma, and

contain no xylem-elements. The larger bundles (M.B.^) are

similar in character. They are oval-shaped, and completely

surrounded by chlorophyll-bearing parenchyma. The phloem

does not present any noteworthy features. The xylem, however,

is characteristic in nature. All the vessels are extremely large,

much larger than in any other grass examined, more or less

uniform in size, and with very narrow lumens.

Between the epidermis of the dorsal face and the larger

bundles are three to four rows of large, uncoloured parenchyma-

cells, probably functioning as water-storage cells.

Coiiclusio7i.—The large, uncoloured parenchyma-cells, the ex-

tremely large xylem-elements, the depressed stomata, the narrow-

lumened epidermal cells, the intensely hairy surfaces, all aid in the

storage of water; to this purpose, the development of hypoderma

(stereome; seems to be sacrificed.

^ote. —The presence of hairs, which are extremely numerous,

is not indicated in the diagram.

Explanation of References.

H., Hypoderma—P., Phloem—X., Xylem—C.P., Chlorophyll-bearing

parenchyma—B., Bulliform cells— M.S., Mestome-sheath—St., Stoma

—

U.P. , Uncoloured parenchyma— M.Bj, Primary bundle—M.Bj, Special

form of secondary bundle—M.Bj, Secondary bundle—M.B^, Intermediate

type of bundle—S.p.P. , Sub-papillose protuberance—T. , Trichome—V.S.,

Ventral surface— D.S., Dorsal surface.
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Panicum flavidum Retz.

Hah.—New South Wales, Queensland, and tropical Asia. In

this State, it is most common on the better class of soils.

Growth-form. —Tufted, bases of stems knotted but not bulbous;

adventitious roots strong, long, and not typically fibrous. Leaves

rigid, and often broad and scabrous.

Leaf-anatomy (Fig. 2). —The stomata (St.) are confined to the

dorsal surface, while the bulliform cells are arranged in groups

of six or seven, and occur in depressions.

The bundles are of three kinds (M.B^), open below, but bounded

on the dorsal and ventral surfaces by hypoderma. The secondary

bundles (M.B3) are completely enclosed by chlorophyll-bearing

cells, and not bounded by hypodermal fibre. Tlie bundles(M.B4)

are open on the ventral surface, but bounded by hypoderma only

on that surface. The bundles of this series contain xylem as

well as phloem. The xylem of the bundles is better developed

than in any of the other Panicums examined.

The midrib is well developed, and contains three primary

bundles (M. Bj), and two bundles (M.B4) of an intermediate type.

The uncoloured parenchyma-cells are in two or three bands.

The hypodermal development of the leaf is large, and raises the

surface at these points above the general level of the epidermis.

Conclusion.—The dorsal position of the stomata, the bulliform

cells, the well developed hypoderma, the large and numerous

xylem-elements, are the principal xerophytic features of this

grass.

Themeda avenacea Hackel.

Hah.—Throughout Australia (except Tasmania). In this

State, it grows principally on the black soils of the northern

tablelands and north-western interior.

Groivthform.—Very tussocky, with well developed root-system.

Bases of stems not bulbous. Leaves extremely coarse and rigid,

mostly confined to the base of the plant.

Leafanatomy (Fig. 3).—The epidermal cells are small. The

stomata are confined to the dorsal surface. Groups of bulliform

cells, in series of five or six, occur.
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The grass has a very distinct midrib. The mid-primary bundle

is very large, contains well developed xylem-elements, and is

bounded dorsally and ventrally by a large development of hypo-

derma. There are three primary bundles in the midrib, and the

development of uncoloured parenchyma-cells on the dorsal surface

is large.

The bundles are confined mostly to the primary (M.Bj) or the

intermediate (M.B4) types. The latter are characteristic, being

close to the ventral surface, open, and bounded by hypoderma.

There is, thus, a large development of palisade-tissue towards the

dorsal surface.

Conclusion.—This grass presents some characteristic features.

The harsh, rigid character of the leaves in the field is due to the

extreme development of hypodermal fibre, greater, perhaps, in

this grass than in any other examined.

On this development of hard tissue, and on the bulliform cells,

the grass evidently depends for its xerophytic characteristics.

ASTREBLA PECTINATA F.V.M.

Hab.—^ew South Wales, Queensland, Northern Territory,

Western and South Australia. In this State, it is found both

on the red and black soils in the northern and western interior.

Growth-form.—Tufted, bases of stems bulbous. It is particu-

larly characterised by the rapidity with which leaf-growth takes

place at the joints under moist conditions.

Leaf-anatomy (Figs. 4-5).— The epidermal cells of the ventral

surface are much larger than those of the dorsal. The cuticle is

moderately thick, but not so thick as in Spinifex hirsutus Labill.

The stomata (St.) are confined solely to the dorsal surface, and

are on the sides of groups of bulliform cells. The latter (B.) are

in groups of five. The middle bulliform cell is the largest, and

the two on each side of decreasing dimensions. There appears

to be no doubt, from the shape and arrangement of these cells,

that they aid in closing the leaf, in which case the stomata would

be hidden.

The bundles are of three kinds, viz., primary (M.Bi), secondary

(M.B3), and a special form of secondary (M.B2). The primary
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bundles are open above and below, and bounded by hypoderma.

The special forms of secondary bundles contain phloem only, and

are bounded, both on the dorsal and ventral surfaces, by hypo-

derma. These are the most numerous in the leaf. The secondary

bundles are completely enclosed, contain phloem only, and have

no hypoderma either on the dorsal or vential surfaces. As will

be seen from Fig. 4, the arrangement of the bundles is irregular;

two primary bundles may occur consecutively, the only difference

being in the larger size of one of them.

Between each pair of bundles, colourless parenchyma-cells

extend for almost the whole distance between the two surfaces.

These cells are large, irregular in size, and separated in all cases

from the chlorophyll-bearing parenchyma by palisade-tissue.

Conclusion.—A comparison of the structure of the leaf of this

grass with that of Spinifex hirsutus presents some interesting

features. The development of hypoderma in Astrehla pectinata

is much greater than in S. hirsutus. This hypoderma (stereome),

besides aiding in the mechanical strengthening of the leaf, also

helps to repress transpiration The characteristic bands of

colourless parenchyma-cells, present in this grass, are absent in

*S'. hirsutus. It is probable that these bands of cells are utilised

for the assimilation of the palisade-tissue. In the field, a note-

worthy feature of the grass is the rapid development of new

leaves from every node of the stem. The arrangement and dis-

tribution of the colourless parenchyma would allow light to

penetrate readily into the palisade-tissue, even in the roUed-up

position of the leaf-bud, and thus materially aid in the develop-

ment of the leaf.

Another feature distinguishing it from >S'. hirsutus is the

undepressed nature of the stomata.

The means adapted for rigidity, assimilation, and xerophytism

in A. pecti7iata are thus different from those of the halophytic

Spinifex, previously under review.

Neurachnk Mitchelliana Nees.

Hab.—Interior of all the States, except Tasmania and Western

Australia. In this State, it seems to be more common on the

red than on the black soils.
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Gi'owth-foriJi.^Tuited, bases of stems extremely bulbous and

hairy. Leaves rigid, pungent, and very hairy.

Leaf-anatoiiny (Fig, 6).— In this grass, the stomata are confined

to the dorsal surface. Groups of bulliform cells occur between

the bundles.

There are only two kinds of bundles, viz., primary (M.Bj), and

a special form of secondary (M.Bj). The hypoderma is thus well

developed under all the bundles. The primary bundles are more

numerous than in any of the other grasses examined Trichomes

are very numerous.

Conclusion.—The trichomes, the position of the stomata, the

bulliform cells^ the large number of primary bundles, and the

well developed hypoderma, are the principal xerophytic charac-

teristics of this grass.

Panicum dkcompositum (R.Br.).

Hah. —Throughout Australia. It reaches its best development,

in this State, on the red and black soils of the interior.

Growth-form.—Tufted. Stems very large and succulent. Base

of stems bulbous. Leaves large, wide, and rather flaccid.

Leaf-anatomy (Fig.7).— The epidermal cells on the ventral

surface are large, round, and fairly regular in size. Those

developed over the hypoderma, however, are smaller and have

thicker walls. Bulliform cells (B.), in groups of three, occur

between the bundles. The stomata (St.) are, for the most part,

arranged on the sides of the bulliform cells. Tliree kinds of

bundles are present, viz., primary (M.Bj), secondary (M.Bg), and

a special form of secondary (M.Bg). The secondary and the

special form of secondary are about equal in numbers.

The hypodermal tissue (H.) is not as well developed as in P.

Jiavidum. Groups of colourless parenchyma-cells (U. P.) extend

between the bundles from the dorsal surface, about half the dis-

tance to the ventral surface.

Conclusion.—This is the only Panic-grass examined, in which

the bands of colourless parenchyma occur, evidently adapted to

aid assimilation. The grass, according to its leaf-anatomy, is

not as xerophytic as P. favidum, and this is also borne out by

its behaviour in the field.
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Chloris acicularis Lindl.

Hah.—Throughout Australia, except Tasmania. Very cos-

mopolitan, as regards its situation in this State.

Growth-form.—Tufted, somewhat rosette-shaped, bases of stems

not bulbous, adventitious roots strongly developed, leaves fairly

rigid and pungent.

Leaf-anato7ny (Fig.S).—The stomata(St.) are confined to the

dorsal surface, and are arranged on the edges of groups of three

well developed bulliform cells (B.). The bundles are either

primary (M.Bj), or a special form of secondary (M.B2). They are

large, with well developed xylem-elements. The hypoderma is

very well developed. Bands of colourless parenchyma-cells ex-

tend between the bundles for about three-quarters of the distance

between the two surfaces.

Conclusion.—This grass presents typical xerophytic features

in the development of hypoderma, in the bands of colourless

parenchyma-cells, in the position of the stomata, and in the

bulliform cells.

PaNICUM LEUCOPHiEUM H.B.K.

Hah. —Throughout Australia, particularly in the interior.

Also in tropical Africa and America. It is very partial to shady

situations.

Growth-form.— Tufted, bases of stems bulbous and hairy.

Leaves narrow and rather flaccid.

Leaf-anatomy (Fig 9).—The epidermal cells on the ventral

surface are interrupted by stomata, and trichomes (T.) are

numerous. On the dorsal surface, bulliform cells, in groups of

five, occur between the bundles; and stomata, as a rule, occur on

one side of these groups of cells. ^ Trichomes are numerous on

this surface also.

The bundles are of three types, viz., primary (M.Bj), secondary

(M.B3), and a special form of secondary (M. Bo). The secondary

bundles, with no hypoderma, are most numerous.

Conclusion.—This is the least xerophytic of all the Panic-

grasses examined. The hypoderma is comparatively weakly

developed, the bundles are small, and the bulliform cells are not
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SO distinctly fan-shaped as in the others. My experience of the

grass in the field is that, while its rootstock is extremely per-

manent and drought-resisting, the foliage quickly withers under

drought-conditions.

Panicum Benthami Domin.

Hab.—Interior and northern tablelands of the State. The

grass occurs principally on the black or alluvial soils.

Growth-form.—Tufted, extreme stem-development, bases of

stems hairy but not bulbous, leaves fairly coarse and rigid.

Leaf-anatomy {¥'\g.\^) .— Stomata were seen only on the ventral

surface. On the dorsal surface, the bulliform cells (B.), arranged

in groups of five or six between the bundles, are large, and form

slight depressions.

The bundles are of two kinds, viz., primary (M.B^), and a

special form of secondary (M.Bo j. Hypoderma is developed under

all the bundles.

Conclusion.—The order of xerophytism of the Panic-grasses

according to their leaf-structure^ is thus as ioWov^s: - {\)Panicum

favidum, (2) P. decompositum, (3) P. Benthami, and {i)P. leuco-

phcEuyn. This corresponds, in my experience, to their behaviour

in the field.

Eragrostis lacunaria F.v.M.

Hah.—^In the interior of all the States, except Tasmania and

Western Australia. In the interior of this State, it is very

common on the red soils.

Growthform.— A. small, tufted grass, bases of stems not

bulbous, leaves rigid and rather coarse.

Leaf-anatomy (Figs.11-12).—The epidermal cells on the ventral

surface are irregular in size. Trichomes are numerous. A
striking feature of some of these trichomes is their large size.

The latter are arranged on groups of four or five, large, epidermal

cells, somewhat fan-shaped in character; the whole structure

may be called a sub-papillose protuberance (S. p. P.).

On the dorsal surface, groups of six bulliform cells occur

between the bundles; they are situated in depressions, and have

stomata (St.) on their edges.
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The bundles are of four kinds, viz., primary (M.Bi), secondary

(M.B3), and a special form of secondary (M.B,), and those of an

intermediate type (M.B^). They are about equal in numbers.

The xylem in the bundles consists, for the most part, of small

vessels.

Conclusio7i.— The xerophytism of this grass is shown by its

trichomes, bulliform cells, and well developed hypoderma.

Eragrostis curvula var. valida Stapf.

Hai.—South Africa, and probably the United States of

America. It occurs only under cultivation in this State.

Growtk-form.—Tussocky, stems hard and woody, adventitious

roots long and tough. Leaves long, coarse, but rather flaccid.

Leaf-anatomy (Fig. \^. Stomata occur on both surfaces. Tri-

chomes are absent. The bulliform cells are characteristic; they

occur in distinct depressions, and the middle one is very large.

All the bundles (M.Bi) are primary, and contain large xylem-

elements. Hypoderma is very well developed.

Conclusion.—This grass, an introduced one, is under review

for the purpose of comparing it with E. lacunaria. Both are

growing side by side at Nyngan Demonstration Farm, and both

are showing well marked xerophytism. It will be noticed that

the leaves of E. curvnia var. valida, which are very long, have

much better developed hypoderma and xylem-elements than E.

lacunaria: this is probably for the purpose of maintaining the

rigidity of the leaf.
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AUSTRALIAN NEUROPTERA. Part ii.

By Esben-Petersen, Silkeborg.

(Plates vi.-xiii.; and two text-figs.)

(Communicated by TF, W. Froggatt, F.L.S.)

In the following notes, which may be looked upon as prelimin-

ary ones only, I hope to give a contribution to the knowledge of

the Australian fauna of Myrmeleonidee. Unfortunately, ] have

not been able to work out the two large genera MyrmeUon and

Formiccdeon, so that lack of material necessitates the postpone-

ment of this work until more material is at hand.

My best thanks are due to the (lOvernment Entomologist, Mr.

W. W. Froggatt, and to my friend, Mr. R. J. Tillyard, for loans

and gifts of material.

Table of Genera of Australian Myrmeleonid.^..

l.ln the hind wing, only one crossvein (rarely two) before the origin of

the radial sector 2.

In thehindwing, tliree or more crossveins before the origin of the radial

sector 12.

2. No spurs •>•

Spurs present 5.

3. In theforewing, lA runs directly into the hindmargin. M and Cw^ unite

before tip of wing Chrysoleon Bks.

In the forewing, Cu„ and lA unite before margin. M and Cuj run

separately into the margin of the wing. ... 4.

4. Legs rather stout. In the forewing, C forks at the origin of radial

sector Gymnocnemia^cliu.

Legs long and slender. In the forewing, C forks much beyond origin

of radial sector, always at origin of first branch of ladial sector

Froggattisca mihi.

5. Basal joint of tarsi longer than apical one. In the forewing, Cu^ runs

parallel to Cui for some distance 6.

Basal joint of tarsi shorter than apical one. In the forewing, Cuo does

not run parallel to Cu^ 7.

6. Some of the crossveins in the costal area of the forewing united (two

series of cells); the bent branches of radial sector in forewing form,

or tend to form, a straight line through the apical part of wing.

In hindwing, several rows of cells between Cu^ and hind margin....

Protoplfctron Gerst.
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In the forewing, the crossveins in the costal area are simple, the

branches of radial sector not forming any straight line. In hind-

wing, two rows of cells betweed Cuj and hind margin

Pseudo/ormicaleo Weele.

7. Spurs as long as, or longer than, first four tarsal joints together

Distohon Bks.

Spurs shorter than first four tarsal joints together 8.

8. Hind margin of the wings excavated; wings with lustrous markings....

Periclystus G erst.

Hind margin of the wings not excavated ; wings without lustrous

markings 9.

9. Legs short, stout and strongly haired. Spurs strongly curved, and as

long as the first three tarsal joints together FormicaUon. Bks.

Legs rather long and slender, not strongly haired. Spurs shorter than

the first three tarsal joints together 10.

10. Abdomen long and slender, especially in S- I" forewing, Cu forks

before origin of radial sector Macronemurus Costa.

Abdomen of usual size. In forewing, Cu forks beyond the origin of

radial sector ^ 11.

11. Wings long and narrow. Legs ver}' slender. Each of second, third,

and fourth tarsal joints longer than broad. Spurs nearly as long as

first and second joints united Dtndroleon Br.

Wings broad or rather broad. Legs rather stout (when slender, the

wings are very broad). Second, third, and fourth tarsal joints not

longer than broad. Spurs a little longer than first joint

Glenoltoii Bks.

12.Legs stout, short, and strongly haired. The bent branches of radial

sector form a straight line through the middle of the apical part of

wi ngs ^ Acanthaclins Rbr.

Legs rather slender, haired. No straight line through the middle of

the apical part of wings .. 13.

iS.In both wings, M and Cu^ unite long before tip of wings

CallUtoleon Bks.

M and Cu^ do not unite Myrmehon L.

The Malayan genus Episahis Gerst., is not included in this

Table.

ACANTHACLISIS.
Rambur, Hist. Nat. Ins. Nevr., p.378(1842).

The Australian species of this genus diflPer from the European.

African ones in regard to the shape of the spurs. In Acantha-

clisis occitanica, A. bcetica, and A. distincta, the basal part of the

spurs is broad, nearly straight; and forms, together with the

8
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pointed apical part, almost a right angle. In the Australian

species, A. subtendens, A. fuiidata, A. fulva, A. suhfasciata, A.

maclachlarii, and A. mmulata, the spurs have no broad basal

part, and they are more or less gradually curved, not angular.

A. subtendens, A. fundata, A.Julva, and partly also A. sub/asciata,

agree with the A. occitanica-gvoup as to the shape and neuration

of wings, the strongly haired and sliort legs, the length of tarsal

joints, and the habitual appear-

ance. A. maclachlani and A.

annulata, however, differ with

regard to their longer and nar-

rower wings, their shorter spurs,

and their relatively longer tibiae

and tarsal joints. In the neu-

ration o£ wings, there are also

differences. Navas has founded

a new genus, Cosina, including

C.maclachlani and C. neozela7id-

ica (the latter unknown to me);

but it seems to me, that the

generic characters mentioned by
Fig.l.-Internal spur of left tibia, j^-^ ^^^ ^^^^ Satisfactory. I

seen from inner side, in: a, A.
, , ^i , .,

, ^ , . J. . A think, tor the present, that it
anmdata', h, A. subtendejis; c, A. ' ^ '

fundata; d, A. bcetica. will be preferable to retain the

Australian species in Aca^itha-

clisis, and place them in two groups : the A. fmidata-grouip, and

the A. maclachlani-grow^.

Below, I give a Table of the Australian species known to me.

l.In the hindwing, 6-8crossveins before origin of radial sector. Cuj runs

into hind margin of hindwing opposite to, or behind, origin of radial

sector (^./imda^a-group) 2.

In the hindwing, 11-16 crossveins before origin of radial sector. Cu2

runs into the hind margin much before origin of radial sector [A.

madachlani-groni>) 5.

2.Forewing with four rather indistinct transverse bands... .sw6/asciaia Bks.

No transverse bauds on forewing 3.

3. Length of forewing at least 70 mm ; nervature ;^ellowish-red and black

fulva Esb-Pet.

Lengtii of forewing not 50 mm. ; nervature yellowish -white and black 4.
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4.Cubital area in the forewing (the space between the stem of C\, the Cuo,

and the first anal vein) with only one row of cellules (exceptionally,

two rows are indicated). Cu^ and Cu„ proportionately wide apart.

The line formed by bent branches from Cu^ rather indistinct

fundata Walk.

Cubital area in the forewing with two rows of cellules in its middle.

Cuj and Cu.3 not wide apart. The line fonned by bent branches

from Cuj distinct and straight suhtendens Walk.

5. Thorax above with only two small yellowish spots on mesoscutellum.

Abdomen with narrow, j^ellowish, transverse bands

maclachlani Weele.

Thorax above with large yellowish spots. Abdomen with broad, yellow-

ish, transverse bands anmdata, n.sp.

AcANTHACLisis ANNULATA, sp.nov. (Plates vi., fig. 1 ; vii., fig.9.)

Face and labrum yellowish; labial and maxillary palpi yellow-

ish; apical joint of labial palpi brown exteriorly; above the

antennae, (which are lost) a transverse blackish-brown streak.

Vertex blackish-brown, touching the transverse streak in its

middle, and with some indistinct pale spots; above the transverse

streak and close to each of the eyes, a yellowish triangular spot.

Vertex rather raised. Prothorax hardly as long as broad,

trapezoid, brownish-black, with four yellowish spots along the

front margin; four triangular, transversely placed, spots in the

middle; hind margin yellowish, abrupted in the middle. Along

the side margins, long white and black hairs. Mesothorax

brownish-black, with four large yellowish spots, and some small

and indistinct ones, along the front and lateral margins. Meta-

thorax brownish-black, with five yellowish spots. Meso- and

metathorax whitish-haired. First abdominal segment above,

black; second black, with narrow yellowish front margin and

broader hind margin; third to sixth black, with broad yellow

front, and hind margin; seventh and^ eighth black, with yellow

posterior half ; ninth brownish-black, with yellowish forceps,

which are nearly as long as seventh and eighth segments united.

Forceps provided with long blackish hairs exteriorly, and with

strong, blackish, basally directed bristles interiorly.

Wings long and narrow, with acute tips. Longitudinal

nervures yellowish white or yellowish-red, blackish-banded.

Crossveins mostly blackish, broadly blackish-shaded. In the
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hindwings, 1 1 crossveins before origin of radial sector. Cubital

area in the forewing with two rows of cellules in its middle.

Length of forewing, 45-50; of hindwing, 43-46 mm.
Southern Cross, W. Australia; one male (type), 1912, W. W.

Froggatt (Coll. Froggatt)— Broken Hil], N.S.W.; one male (Coll.

Tillyard).

ACANTHACLISIS MACLACHLANI.

v.d. Weele, Notes Leyd. Mus., xiv., p.210(1904).

I have seen two males of this species, one from Bernier Is.,

N. W. Austra]ia,(W. W. Froggatt leg.) and one from Port Dar-

win (Dodd leg.). In one specimen, the membrane of the wings

is almost quite hyaline, and the veins indistinctly shaded with

brown; in the other specimen, tlie membrane of the forewings

gets a brownish-black aspect from the broadly marginated veins.

Thorax and abdomen are blackish-brown. Mesoscutellum with

two small, but distinct yellowish spots Abdominal segments

above with narrowly yellowish hind margin. In the hindwing,

16-17 crossveins before origin of radial sector. Cubital area in

forewing with two rows of cellules in its middle part.

Type in Mus. Leyden.

AcANTHACLisis SUBFASCIATA. (Plate xiii., fig. 27.)

Banks, Proc. Ent. Soc. Wash., xv., p. 141 (1913).

This species is easily recognised by its banded forewings. The

intercubital area in forewings acutely angulated basally; the

cubital area narrow and long, with one row of cellules.

I have seen one specimen from North Queensland (Dodd leg.).

ACANTHACLISIS FULVA.

Esben-Petersen, Ent. Mitt., i., p.269(1912).

No doubt this species is the largest in the genus, the forewing

measuring 72 mm., and the hindwing 69 mm.
Nervures reddish-yellow, and black-banded. Eight to eleven

crossveins at the base of costal area of forewing, simple. In

hindwing, 8 crossveins before origin of radial sector. Cubital

area in forewing with two irregular rows of cellules. Cu^ and

Cua wide apart.

Type from North Queensland (Coll. Esb.-Petersen).
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AcANTHACLisis FUNDATA. (Plate vii., fig.8.)

Myrmeleon/i^ndatus Walker, Cat. Neur. Ins. Brit. Mus, p.320

(1853).

The habitual structure of this species similar to that of A.

occitanica; the main difference is found in the shape of the spurs.

The broad, black, median streak on thorax hardly divided by

any pale longitudinal line. Abdomen blackish. The cubital

area in the forewing with two rows of cellules in its middle.

Cui and Cuo not wide apart, i.e., the intercubital area acutely

angulated basally. The line formed by bent branches from Cu^

straight and distinct. R and Cu^ with broad black bands.

I have seen specimens only from New South Wales, W. W.
Froggatt leg. (Coll. Froggatt); and from Broken Hill (Coll. Esb.-

Petersen).

AcANTHACLisis suBTENDENS. (Plate vii., fig.7.)

Myrmeleon subte7ide7is Walk., Cat. Neur. Ins. Brit. Mus., p. 321

(1853).

Acanthaclisis conspurcata Gerstaecker, Mitt, naturw. Yer. f.

Neuvorp. u. Riigen, p.5(1885).

The broad median streak on thorax divided by a narrow pale

line. Abdomen more or less brownish above, with a blackish

median streak. The line formed by bent branches from Cuj in-

distinct. In strongly marked specimens, a row of rectangular

dark spots in the subcostal area in both pairs of wings; a row of

oblong spots in the median area (the space between M and Cuj)

of the forewing; and sometimes, also, a spot where Cuo runs into

the hindmargin. In the hind wing, the apical crossvein between

M and Cu^ is often dark-shaded.

I have seen two females from Cape York; 20 x. 1908; W. W.

Froggatt leg. (Coll. Froggatt); and one male, North Queensland

(Coll. Petersen).

I have not seen the types of Walker's above-mentioned species;

the specimens before me have been determined from the descrip-

tions only; and, on that account, it is possible that my identifica-

tion may be wrong. I am quite sure, however, that we have

two closely allied but distinct species.

I regard A. conspurcata Glerst., as a synonym of this species,

although v.d. AYeele, who has seen Gerstaecker's type, refers it
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to A. fu7idata {Notes Leyd. Mus., xx., p.60, 1908). Probably

v.d.Weele regards A./undata and A. subtenderis as one species.

Callistoleon.
Banks, Ann. Ent. Soc. Amer., p.42(1910).

Wings hyaline, with brownish-black spots. In forewing, lA
ends before origin of first branch of radial sector; in hindwing,

before origin of radial sector. About seven crossveins before

origin of radial sector in forewing, four or five in hindwing.

Crossveins in costal area simple. No straight line formed by

bent branches of radial sector in apical part of wings. M and

Cuj unite before the tip of the wings. Legs short, and rather

stout; first tarsal joint a little longer than second; second, third,

and fourth of about the same length; fifth twice the length of

first; spurs as long as first and second joints united. Front part

of vertex much raised.

Type : Myrmeleon erythrocephalum Leach, (if. guttatus Rbr.).

The two Australian species known to me may be separated as

follows :

—

Wings rather broad, with large spots along front margin of forewing.

Head entirely reddish-yellow erythrocephalum Leach.

Wings slender, smaller spots ah)ng front of forewing in its apical part.

Vertex blackish-brown illustreQ^ev^t.{V\. viii., fig.lO.)

Myrmeleon.
Linne, Syst. Nat., xii., p.9 13(1 767).

Myrmeleon diminutus, sp.nov. (Plates vi., fig.2; viii., fig.ll.)

Head yellow. Tip and inner margin of mandibles brown.

Palpi yellow. Apical joint of labial palpi fusiform, brown on

exterior side. Above antennae, a brown crossband; between the

antennae, a narrow brown line. Vertex with several brown

spots. Antennae rather short and stout, yellowish, a little darker

towards apex; the extreme tip brown; apex of the two basal joints

broadly brown, of the following joints narrowly brown below.

Prothorax yellowish, a little broader than long, with a brown

median stripe, and two shorter lateral ones; meso- and metathorax

with several greyish-brown dots and streaks [abdomen lost].

Legs yellowish, blackish-brown haired; tarsal joints blackish at
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the tips. Spurs hardly as long as basal joint. Wings hyaline.

Veins yellowish, brownish-banded except costa and radius. Most

crossveins brown on their front half. Pterostigma greyish-

yellow. In forewing, seven crossveins before origin of radial

sector; in hindwing, five or six.

Length of forewing^ 18 mm.; of hindwing, 16*5 mm.
Broken Hill, N.S.W

; two specimens; type in Coll. Tillyard,

cotype in Coll. Esb.-Petersen.

Gymnocnemia.
Schneider, Ent. Zeit. Stettin, vi., p.343(1845).

No spurs. Legs rather short, strongly haired; tarsi almost as

long as tibiae. Fifth tarsal joint the longest; first as long as

second and third united; fourth the shortest. Wings very long

and narrow; forewing rather longer than hindwing. In hind-

wing, one crossvein before origin of radial sector; in forewing,

three or four. Branches from radial sector and from Cuj bent,

so that they form straight lines.

Species known from Australia : G. tipularia Gerst.; G. penta-

gramma Gerst., G. interrupta, n.sp., and G. bipimctata, n.sp.

In the two species here described, is a very small rudiment of a

single spur on each leg, but it is only visible by large magnifying.

Gymnocnemia bipunctata, sp.nov. (Plates vi., fig. 3; ix., fig. 13.)

Face yellowish. Palpi yellowish, apical joint dark brown. A
broad blackish-brown interantennal spot enclosing the insertion

of antennae; above this band, a reddish-yellow band, and then a

blackish band, both in front of the much elevated vertex. On
the top of the vertex, several reddish-yellow and blackish spots.

Antennae rather long, blackish-brown, with yellowish-brown

annulations at the joints. Prothorax longer than broad, nar-

rowed in front, with rounded front angles, and with three inter-

rupted yellowish-red streaks, which continue on the blackish

meso- and metathorax. Abdomen dorsalh^ blackish, with short

whitish hairs, ventrally testaceous. Legs testaceous; hind tibiae

with blackish apex; fore and intermediate tibiae with blackish

tip, and two narrow blackish bands on the exterior side; tarsal

joints testaceous, with blackish tip. Wings long and slender.
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with acutely rounded tips. Longitudinal nervures whitish,

broadly blackish-brown banded. Some of the crossveins brown-

ish-black shaded. In the hind wing, a large brown spot at the

end of M and Cu^. Two rows of cellules in the cubital area of

forewing.

Length of forewing, 21 mm.; of hindwing, 17mm.

Narromine, N.S.W.; two specimens, 14.x.l905(W. W. Froggatt

leg.); Broken Hill, N.S.W.; one specimen.

Type in Coll. Froggatt; cotype in Coll. Tillyard.

Gymnocnemia interrupta, sp.nov. (Plates vi., tig 4; viii.,fig.l2.)

Face yellowish; palpi brownish with pale joints. A broad

black transverse band between the eyes, enclosing the insertion

of the antennae. The raised vertex yellowish-red, with blackish

streaks and spots [antennae wanting] . Prothorax greyish-black,

with an indistinct pale median streak, and two very distinct yel-

lowish-red streaks at each side. Meso- and metathorax greyish-

black, with some yellowish-red spots. Abdomen black. Legs

testaceous, with long black and white hairs. Hind tibiae with a

blackish band at tip and base; fore and intermediate tibiae with

a blackish band at the tip and base, and with two in their middle;

tarsi blackish. Wings long and slender, with somewhat acute

tips. Longitudinal veins whitish, mostly broadly blackish-brown

banded. Crossveins whitish, mostly with one or two very small

blackish-brown dots. In forewing, an abrupted longitudinal

brownish-black streak along Cuj, terminating at the tip of the

wings; in the hind wing, a blackish-brown streak at the end of

M and Cuj. In the forewing, two rows of cellules in the middle

of the cubital area.

Length of forewing, 18 mm.; of hind wing, 15 mm.

Coolebah, N.S.W.; one specimen, 16.ii.l907 (W. W. Froggatt

leg.). Type in Coll. Froggatt.

F R o G G A T T I s c A, gen.nov.

Antennae long and slender. Prothorax and abdomen long and

slender. Legs very long and slender. Femur and tibia of the

same length. Fore-tarsus one-half the length of fore-tibia, hind-

tarsus hardly half the length of hind-tibia. No spurs. Wings long
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and slender, strongly marked; tip of hindwing somewhat falcate.

Three crossveins before radial sector in forewing, one in hind-

wing. Origin of first branch from radial sector opposite to fork

of Cu in both pairs of wings; 1A runs nearly parallel to the hind

margin.

This genus is nearly allied to Dendrohon Brauer, but the

absence of spurs, and its slender and strongly marked wings

separate it from that genus.

Type : Frogyattisca pidchella^ sp.riov.

Froggattisca pulchella, sp.nov. (Plate ix., fig. 14.)

Face and palpi yellowish; above the antennae, a blackish-brown

transverse band proceeding between the antennae as a V-shaped

spot. Above the transverse blackish streak, a narrow yellowish

one. Vertex somewhat raised, bronze-brown. Eyes greenish,

metallic, shining. Antennae blackish-brown, the club blackish;

two joints before the club very pale, nearly white. Prothorax

reddish-brown, longer than broad, narrowed in front, and with

rounded front angles. One-third from the front margin, a trans-

verse impression. Meso- and metathorax greyish-brow^n, with

Text-fig.2.--Left foretarsus of Fro(jcjattxsca pulchella.

narrow, whitish, hind margins. Abdomen reddish-brown, be-

coming blackish-brown tovvards apex. Fore and intermediate

legs blackish-brown, hind femur brown, with a broad blackish

band in its middle, and a narrower one at the tip; hind tibiie

brown, with a blackish band near base and at tip; hind tarsus

blackish, first joint brown at base. All the claws yellowish.

Body and legs with soft pilosity. Wings hyaline, with brownish

tinge in the disc, and sooty-brown markings. Longitudinal
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nervures mostly yellowish; the greatest number of crossveins in

the forewings strongly sooty-brown shaded.

Length of forewing, 35 mm.; of hindwing, 35 mm.
Colo Yale, N.S.W.; one female; 20.iv.l900; W. W. Froggatt

leg. (Coll. Froggatt).

PROTOPLECTRON.
Gerstaecker, Mitt.naturw. Yer.f. Neuvorp.u.Riigen,p.l5(1884).

Banks, Ann. Ent. Soc. Am., iii., p.40(1910).

Type : P. venustum Gerst.

Tibia short and stout, two-thirds the length of the stout and

short femur; tarsus long and slender, longer than tibia. Basal

joint of tarsus the longest, longer than second-fourth united,

which, united, are of the same length as fifth. Spurs as long as

first joint.

In the forewing, Cug and lA run parallel to Cuj for some dis-

tance. Some of the crossveins in the costal area of forewing

united (two series of cells); the bent branches of radial sector in

forewing form, or tend to form, a straight line through the middle

of the apical part of the wing. In the hindwing, several rows of

cells between Cuj and hind margin.

Table of Species.

All nervures yellowish pallidum Bks.

The iierwires more or less marked with black venustum Gerst.

Protoplectron venustum. (Plate ix., fig. 15.)

Gerstaecker, Mitt.naturw. Ver.f.Neuvorp.u. Riigen,p. 16(1884).

Face below yellowish; jDalpi more or less brownish. A blackish

cross-band below the eyes; vertex blackish-browu, with ill-defined

pale brown markings. Prothorax longer than broad, reddish-

brown, with an indistinct pale median line, and a pale longi-

tudinal streak at each side, lateral margins blackish. Abdomen
blackish-brown. Femora and tibiae brown and long-haired; hind

tibiae yellowish, with black apex, and a narrow blackish band

near base. Tarsi blackish. Wings with whitish membrane,

pale, blackish-banded nervures, and many more or less brownish-

shaded crossveins.

Length of forewing, 26 mm.; of hindwing, 25 mm.
New South Wales; one specimen; 14.x. 1905; W. W. Froggatt

leg.(Coll. Froggatt).
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PSEUDOFOHMICALEO.
v.d.Weele, Notes Leyd. Mus., xxxi., p.25(1909).

Tahulus Navas, Revue Russe d'Ent., xii., p.ll2(1912).

Tibiae short and stout, two-thirds the length of the stout and

short femur; tarsus long and slender, longer than tibia. Basal

joint of tarsus the longest, longer than second, third, and fourth

united, which, together, are of the same length as fifth Spurs

as long as first joint. In forewing, Cuo and lA run parallel to

Cui for some distance. Crossveins in the costal area of forewing

simple. Branches of radial sector not forming any straight line.

In hindwing, two rows of cells between Cu^ and hind margin.

PSEUDOFORMICALEO NUBECULA. (Plate X., fig.16.)

Creayt^is nubecula Gerstaecker, Mitt, naturw. Ver. f. Neuvorp.

u. Riigen, p. 18(1885).

Pseudo/ormicaleo jacobaoni Weele, Notes Leyd. Mus., xxi., p. 25

(1909).

Protoplectron cos^«^?ts Banks, Ann. Ent.Soc. Am., iii., p. 41(1910).

Tahulus caligatus Navas, Revue Russe d'Ent., xii., p.l 13(1912).

I have seen one specimen from Australia, which undoubtedly

belongs to the species of Gerstaecker; and, as far as I can see, it

also agrees with the description of P. costntus given by Banks,

I have, in my collection, specimens of Pseudoforrtiicaleo jacob-

soni froni Java, and Tahulus caligatus from Formosa; and I am
undoubtedly right in regarding them as synonyms.

Periclystus.
Gerstaecker, Mitt, naturw. Ver. f. Neuvorp. u. Riigen, p. 103

(1887).

Front part of vertex much raised. Wings hyaline, with

brownish-black or golden shining spots or bands. Hind margin

of wing with two excavations, the apical one the deeper. Costal

area rather narrow, with simple crossveins, from the pterostigma

broader, and with forked crossveins. Five or six crossveins

before origin of radial sector in the forewing, one in the hind-

wing. The somewhat bent branches of radial sector tend to form

a straight line through the middle of the apical part of the wings.

Legs slender; first tarsal joint about twice the length of second,
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and about one-half the length of fifth; second, third, and fourth

of almost the same length. Spurs slender, and as long as first

and second tarsal joints united.

Type : Periclystus laceratus Gerst.

The two Australian species known to me may be separated as

follows :
—

Forewing with a nearly complete median crossband, and an irregular one

before pterostignia; hindwing with a broad crossband before ptero-

stigma circuiter Walk,

No complete crossband s lacnratus Gerst.

Periclystus circuiter. (Plate x., fig. 17.)

Myrmeleon circuite?' Walker, Cat. Neur. Ins. Brit. Mus., p. 400

(18r)3).

Fericlystus callipeplus Gerstaecker, Mitt, naturw. f. Neuvorp.

u. Riigen, p.l07(1887).

Of this species, I have an old specimen in my collection, from

Cairns, Queensland. It agrees very well with the description of

P. callipeplus^ and also with that of M. circuiter. I have sent a

photo, of the specimen to the British Museum, and Dr. Meade-

Waldo states that it agrees very well with the type-series of

Walker. On that account, I place the name of the species of

Gerstaecker as a synonym of that of Walker.

Periclystus laceratus. (Plate x., fig. 18.)

Gerstaecker, Mitt, naturw. Ver. f. Neuvorp. u. Riigen, p. 105

(1887).

Cape York, Queensland; one male; 20.x.l908(W. W. Froggatt

leg.). Coll. Froggatt; Queensland; one female, Coll. Petersen.

The male is more slender, and has narrower wings, than the

female; the excavations of the hind margin of the wings of the

male are hardly so deep as in the female.

DiSTOLEON.
Banks, Ann. Ent. Soc. Amer., p.42(1910).

Wings long and narrow, hindwing as long as forewing. Seven

or eight cross veins before origin of radial sector in forewing, one

in the hindwing. In forewing, the bent branches of the radial

sector and Cu^ tend to form straight lines through the apical part
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of the wings. Spurs as long as first four tarsal joints, fifth much

longer than first.

Type : D. verticalis Bks.

DiSTOLKON BISTRIGATUS.^

Myrmeleon histriyatus Ramb., Hist. JSat.Ins.Nevr., p. 391(1 84:2).

M. striola Walk., Cat. Neur. Ins. Brit. Mus., p.SdO (1853); M.

perjurus Walk., ibid., p. 340; M. torvus Walk., ibid., p. 341; J/.

violentus Walk., ibid., p. 348.

Of this wide-spread Australian species, I have seen one speci-

men fn^ni Queensland, in Coll. Froggatt; and several specimens

from Oahu. I have seen also a very fine undescribed species

from Australia.

FOKMICALEON.
Banks, Ann. Ent. Soc. Amer., p. 16(1 911).

The genotype is F. tetragrammicus Fabr., in which the bent

branches of the radial sector form a straight line through the

middle of the apical part of the wing.

I call attention to the fact, that this line is wanting in some

of the Australian species hitherto placed in this genus. These

species may be placed in a new genus, and I propose the name

Allqformicaleon, with F. mistralis Esb.-Pet., as genotype; but I

will postpone giving a more complete description of the genus

until more material is at hand.

FoRMiCALEON AUSTRALis, sp.nov. (Platcs vi., fig. 6; xi., fig. 19.)

Face and palpi yellowish. Below the antennae, a blackish-

brown streak. The vertex reddish-brown, raised, and with a

slight median impression; on the hind part of the elevated vertex,

two blackish indistinct Spots. Round each eye, a narrow yellow-

ish circle. Antennae as long as head and thorax united, brown,

with yellowish annulations at the joints; club blackish-brown at

tip. Prothorax broader than long, reddish-brown, with three

longitudinal yellowish streaks. Meso- and metathorax reddish-

brown, with narrow yellowish hind margins. First segment

yellowish above, with a dark brown median spot; second segment

entirely dark brown; front half of third segment yellowish, with

a dark brown median spot; hind part with a narrow yellowish



70 AUSTRALIAN NEUROPTERA, ii.,

hind border; fourth, fifth, and sixth segments yellowish above,

with a broad dark brown transverse band in their hind part;

seventh and eighth dark brown, with yellowish hind border;

ninth yellow. Venter of abdomen brown, with yellowish annula-

tions at the joints. Legs yellowish, strongly blackish-haired;

fore and intermediate tibiae anteriorly with some blackish spots;

tarsi yellowish, the points with blackish tips. Spurs reddish,

and nearly as long as first to third joints united. Wings long

and narrow. Longitudinal nervures yellowish-white, blackish-

banded. Several crossveins blackish and faintly blackish-brown

shaded.

Fore- and hindwings, 30 mm. in length.

Sydney; two specimens; W. W. Froggatt leg. Type in Coll.

Froggatt; cotype in Coll. Petersen.

Dendrolkon.
Brauer, Novara-Expedition, Neuroptera, p. 42(1 866).

Antennae long and slender. Legs long and slender. Tarsus

two-thirds the length of tibia. First tarsal joint longer than

second, or third, or fourth, shorter than fifth; second, third, and

fourth of the same length, each of them twice longer than broad.

Spurs slender, nearly as long as first and second joints united.

Wings long and rather narrow; costal crossveins simple, a few

forked before pterostigma. Cu forks much beyond origin of

radial sector; lA and Cug united before the margin. The bent

branches of radial sector form a straight line through the middle

of the apical part of the wing. Three or four crossveins before

origin of radial sector in forewing, one in hiudwing.

Dendroleon longipennis, sp.nov. (Plate xi., fig.20.)

Face yellowish. Maxillary palpi yellowish; fifth and base of

third joint brownish. A broad blackish-brown streak between

the eyes, enclosing the insertion of the antennae. Vertex raised,

reddish-brown, with two brownish-black, irregular, transverse

streaks abrupted in the middle. Prothorax longer than broad,

greyish-brown, blackish-haired; front angles rounded, and with

yellowish border; two irregular pale longitudinal streaks, not

reaching the front border, and a slight indication of a pale and
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narrow median line. Meso- and metathorax dark greyish-brown,

with a narrow yellow hind border. Abdomen pale greyish-

brown. Legs testaceous, dark brown-haired ; femora with a

blackish band at tip, and with a long dark streak on the ventral

side; tibiae with a narrow blackish band at tip and base, and the

foremost with a long dark streak on the upper side; tarsi blackish:

spurs yellowish-red, and nearly as long as the two basal joints.

Wings long and slender, with acute tips, whitish, black-banded,

longitudinal nervures; crossveins mostly blackish, several of them

brownish-shaded. Wings with some blackish-brown markings.

Length of forewing, 26 mm ; of hindwing, 25 mm.
New South Wales; one specimen; W. W. Froggatt leg. (Coll.

Froggatt).

Glenoleon.
Banks, Trans. Amer. Ent. Soc, xxxix., p.223(1913).

Cu forks beyond origin of radial sector. Three or four cross-

veins before radial sector in forewing, one in hindwing. In

forewing, lA and Cuo unite before the margin. In the middle

of the apical part of the wing, the bent branches of the radial

sector form a straight line.

Type : Myrmeleon pulchellus Ramb.

Banks proposed this genus for the Australian species of Glen-

urus Hag., but the species placed in the genus, as it is restricted

at present, form a rather heterogeneous group as to the form of

the wings, and the length and slenderness of the legs and tarsal

joints. In G. indecisum and G. annulicorne, we have very broad

wings, with broadly rounded tips, slender and rather long legs

and tarsal joints; in G. pulchellum and G. dissolutum, the wangs

are broad, with somewhat acute tips, and the legs and tarsal

joints of usual size; in G.falsum and G. meteoricum, the wings

are slender and narrow, and the legs and tarsal joints relatively

stout, short, and strongly haired. With regard to the form of

the wings, these two species are closely allied to the species of

the genus Dendroleon, in which, however, the species have slender

and relatively long legs, and tarsal joints as in the G. indecisum-

group
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I think that it will be necessary, when more material comes

under consideration, to make a new arrangement of the species,

which at present are placed in the two genera Glenoleon and

Dendroleon.

The species known to me may be tabulated as follows :

—

1. Hindwings with distinct black spots 2.

Hindwings without distinct black spots, only minute dots 6.

2.Hindwings with two complete crosabands in their apical part

pulchelliivi Rbr.

Not two complete bands 3.

3. In hindwings, four crossveins below radius are marked with black; a

large spot at the pterostigma, and another opposite to it on the hind

margin radiale Bks. (Plate xii., fig. 24).

No marks along radius on hindwing... 4

4. A lunate crossband in the hindwing, from pterostigma to hind margin;

its inner margin convex. Vertex black ...falsum Walk.

No such band. Vertex reddish-yellow, with black spots and streaks ..5.

5. Before pterostigma, in fore- and hindwings, a large black spot

dissolutum Gerst.

Only a minute spot meteoricum Gerst.

6. Antennae with a broad yellow band at base, and near the club. Cu„, in

forewing, straight annidicorne Esb. -Pet.

Antennffi without any broad band. Cuo, in forewing, somewhat curved.

indecisuni Bks.

I do not know G. stigmatuni Bks., (Ann. Ent. Soc. Amer., p.40,

1910) from Kuranda, but, judging from the description, it is

closely allied to G. dissolutum.

Glenoleon annulicorne, sp.nov. (Plates vi., fig.5; xiii., fig.26.)

Face and palpi pale yellow; a broad, blackish, transverse band

between the eyes, enclosing the insertion of the antennae. Vertex

reddish-yellow, with a few blackish spots. Antennae blackish-

brown, with pale annulations at the base; third joint as long as

first and second united, pale yellow; three joints before the club

pale yellow. Thorax dull black, with pale yellow streaks and

spots, mostly on prothorax. Legs slender, brownish, with long

dark bristles. Coxae with one or two dark streaks exteriorly.

Femora with a dark band at apex, and a yellowish-white one

just before that. Fore and intermediate tibiae with a dark band

at apex, one in the middle, and one near base; hind tibiae with a
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dark band at apex. Second, third, and fourth tarsal joints

blackish. Abdomen black, yellowish-spotted. Wings rather

narrow, hind margin of apical part slightly incurved. Longi-

tudinal nervures dark brown, with some whitish bands; cross-

veins mostly blackish-brown Along radius and cubitus in fore-

wings, brown dots. A brown dot where lA joins Cug. Two or

three crossveins at the end of M and Cug brownish-margined.

Pterostigma indistinct; in the forewing, with a small brown spot

before it.

Length of forewing, 22-23 mm.; of hindwing, 21-22 mm.

Victoria; one specimen (Coll. Esben-Petersen), the other not

labelled. Type in Coll. West Australian Museum, Perth; cotype

in Coll. Esben-Petersen.

This species has great likeness to G. indecisum Bks., from

which it differs by the narrower wings, the more spotted abdo-

men, and the straight Cuo in the forewings. In G. indecisum,

Cu2, in the forewing, is somewhat curved, and wide apart from

Cu,.

Glenoleon indecisum. (Plate xiii., fig.25.)

Banks, Trans. Amer. Ent. Soc, xxxix., p.225(1913).

Mackay, Queensland; one specimen, 1905; R. Turner leg. (Coll.

Froggatt).

Glenoleon dissolutum. (Plate xii., fig.23.)

Gerstaecker, Mitt, naturw. Ver. f. Neuvorp. u.Riigen,xvi., p.26

(1884).

Prince of Wales Island; one specimen; H. Elgner leg. (Coll.

Froggatt).

Glenoleon falsum. (Plate xi., fig. 21.)

Walker, Cat. Neur. Ins. Brit. Mus., p.303(1853).

Blue Mountains, N.S.W.; one specimen; 20.viii.l901; W. W.
Froggatt leg. (Coll. Froggatt).

Glenoleon metkoricum. (Plate xii., fig. 22.)

Gerstaecker, Mitt, naturw. Ver. f. Neuvorp. u. Riigen,xvi., p. 25

(1884).

Sydney; one specimen; W. W. Froggatt leg.(Coll. Froggatt).
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EXPLANATION OF PLATES VL XIIL

Plate vi.

Fig. L

—

Acanthaclisis annulata, n.sp.

Fig. 2.

—

Myrmeleon dimimitii^, n.sp.

Fig, 3.

—

Gymnocnemia bipunctata, n.sp.

Fig. 4.

—

Gymnocnemia interruptaf n.sp.

Fig.5.

—

Glenoleon annulicorne, n.sp.

Fig. 6.

—

Formicaleon anstralis, n.sp.

Plate vii.

Fig. 7.

—

Acanthaclids subtendens Walk.

Fig. 8.

—

Acanthaclisis fundata Walk.

Fig.9.

—

Acanthaclisis annulata, n.sp.

Plate viii.

Fig. 10.

—

Callistoleon illustre Gerst.

Fig. IL

—

Myrmelton diminntus, n.sp.

Fig. 12.

—

Gymnocnemia inten-upta, n.sp.

Plate ix.

Fig. 13.

—

Gymnocnemia bipunctata, n.sp.

Fig. 14.

—

Froggattisca pulchella, n.sp.

Fig. 15.

—

Protoplectron vennstum Cerst.

Plate X.

Fig. 16.

—

Pseudoformicaleo nubecula Gerst.

Fig. 17.— Periclystus circuiter Walk.

Fig. 18.

—

Periclystus laceratns Gerst.

Plate xi.

Fig. 19.

—

Formicaleon australis, n.sp.

Fig. 20.

—

Dendrolton longipennis, n.sp.

Fig. 21. —Glenoleonfalmm Walk.

Plate xii.

Fig-22.

—

Glenoleon meteoricum Gerst.

Fig.23.

—

Glenoleon dissoluium Gerst.

Fig. 24.

—

Glenoleon radiate Banks.

Plate xiii.

Fig. 25.

—

Glenoleon indecisum Banks.

Fig. 26.

—

Glenoleon annulicorne, n.sp.

Fig.27.

—

Acanthaclisis siihfasciata Banks.
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ORDINARY MONTHLY MEETING.

April 28th, 1915.

Mr. A. G. Hamilton, President, in the Chair.

Miss Constance E. M. Le Plasthiek, Lindfield; and Mr.

Harry Stephens, B.Sc.Agr., Biological Branch, Department of

Agriculture, Sydney, were elected Ordinary Members of the

Society.

The President announced that the Council had elected Messrs.

A. H. Lucas, M.A., B.Sc, C. Hedley, F.L.S., W. W. Froggatt,

F.L.S., and W. S. Dun, to be Vice-Presidents ; Mr. J. H.

Campbell, [Royal Mint, Macquarie Street] to be Hon. Trea-

surer; and Mr. A. F. Basset Hull to be a Member of the Council

[to fill an extraordinary vacancy, occasioned by the decease of

Mr. J. R. Garland], for the current Session.

The President referred to the recent news of the award, for

1915, of the Linnean Gold Medal, by the Linnean Society of

London, to Mr. J. H. Maiden, FL.S.; and it was resolved that

the hearty congratulations of the Society should be tendered to

the recipient.

The President, in addressing some valedictory remarks to Mr.

Gilbert Goldfinch, a Member present, who expected to leave

shortly with the Third Contingent of troops, gave expression to

the good wishes of Members for his welfare, and for his safe

return.

The Donations and Exchanges received since the previous

Monthly Meeting (31st March, 1915), amounting to 5 Vols.,

40 Parts or Nos., 7 Bulletins, 2 Reports, and 10 Pamphlets,

received from 36 Societies, etc., were laid upon the table.
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DESCRIPTIONS OF SIX NEW SPECIES OF
BUPRESTIDjE.

By H. J. Carter, B.A., F.E.S.

The residence of a keen collector, like Mr. H. W, Brown, at

Cue, West Australia, has resulted in the capture of many inter-

esting Coleoptera in this little explored region. Besides a number

of new Tenebrionidse, the following six species of Buprestidse are

undescribed, five of which are from the Cue district.

Chalcot^nia violacea, n.sp.

$. Upper surface dark violet, with coppery depressions more

or less filled with yellow flocculence. Head with base, mouth-

parts, under margin of eye, and two basal joints of antennae

coppery, the rest of antennae piceous red, raised part of forehead

violet, central excavation fiavo-pulvulose, pronotum and elytra

violet on the raised, coppery or flavo-pulvulose on the depressed

parts; scutellum blue, underside, femora (except the apex) coppery,

albivillose, or floccose, apex of femora, tibise, and tarsi blue.

Head with a large scutiform excavation on front, having an

interrupted carinate margin, an interrupted medial sulcus, basal

part closely, subconfluently punctate, antennae extending almost

to base of prothorax, two basal joints with large punctures, 3rd

cylindric, 4-11 serrate and successively shorter. Prothorax

5 X 6-5 mm., subquadrate, subsinuate at base and apex, all angles

produced and acute, posteriorly more sharply so and subdentate,

sides feebly rounded, converging anteriorly, and faintly sinuately

widening behind; disc with wide medial, and two wider lateral

sulci, the latter oblique, not at extreme sides, diverging apically

to the angles, and narrowly continued on basal line to meet

medial sulcus; space between sulci and extreme sides rugosely

and irregularly punctate, the sulci finely punctate, the ridges

wide and smooth except for a few large punctures. Scutellum

transverse, smooth. Elytra wider than prothorax at base, and

thrice and one-half as long, posterior sides very finely crenate or
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6bsoletely dentate, apex finely rounded; irregularly 5-costate

(induding the suture), with three intervening sulci, besides a

lateral sulcus, and three spots more markedly pulvulose than the

rest; these placed, one at base, the second before the middle, at

the interruption of the 3rd costa, the third postmedial at the

widening of the 3rd sulcus; all cost?e wide, rounded and nearly

smooth, the first sutural, the second parallel to first, diverging at

scutellum, and not quite meeting the sutural costa at apex, the

third starting behind the basal spot, interrupted by a wide ante-

medial depression, and joining the 2nd costa on the apical de-

clivity, the fourth abbreviated, starting from the humeral swell-

ing, narrowed and terminated before the postmedial spot, the

fifth starting behind humeral region, terminated on apical border,

all sulci and depressions closely and finely punctate, costse with

a few irregular larger punctures. Prosternum sulcate in middle,

the sulcus with a coppery carinate margin, the three apical

segments of abdomen with a slightly raised smooth carina, last

segment triangularly excised.

2- With lower surface less pulvulose, showing a more coppery

and pilose surface, with a smooth spot on the sides of abdominal

segments, the apex not excised; head less coppery, basal joints

of antennae blue.

Dimensions : ^.24-5 x 8; 9.25 x 8J mm.
Hah.—Cue, West Australia (H. W. Brown).

The facies' and sculpture of the upper surface are very like

those of Chalcophorella Beltance Blackb., or C. exilis Blackb.; but

it is a much larger and more varicolored insect than these, while

the distinct abdominal costa (wanting in Chalcophorella), and

the somewhat longer antennae point decidedly to Chalcotcejiia as

its .place. A marked character in this species is the almost total

absence of the usual posterior denticulation of the elytra. Only

by a close examination, can the very slight apology for this be

observed. Type in author's Collection.

BUPRESTIS MCESTA, n.sp.(?)

Oval, nitid; head and pronotum dark violet, front of the former

sometimes interspersed with copper, elytra entirely blue-black,

underside blue or dark green, legs and antennae violet or blue.
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Head coarsely dentate, with a short carina between eyes, and

a triangular impression on epistoma. Pi'othorax as in B. lO-iiotata

L. & G., widest at base, sides nearly straight, slightly converging

to apex, front angles depressed and obtuse (from above), posterior

acute, disc with a wide medial sulcus, and two large basal foveas,

irregularly punctate. Scutellum small, transverse. Elytra as

wide as prothorax, and thrice and one-half as long, widened

behind middle, apex trispinose, outside and sutural spines short

and sharp, the middle blunt and rounded; striate-punctate, the

striae forming deep sulci at apex and sides, showing the punctures

more than in B. decemnotata, intervals convex and punctate

underside very lightly and shortly villose, and finely punctate.

Dimensions : 13'5-15 x 4*5-6 mm.

Hah.—Uorrigo, New South Wales (W. Heron).

I have received five specimens of this, which may very well be

only a melanic variety of the well known B. decemnotata L. & G.,

{ = B. aurantiopicta L. & G 1). I have, moreover, a specimen from

Queensland (Mr. R. lUidge), which is similar to the above except

in showing a small indication of a red mark on the 7th interval

behind the middle; but the apex of the elytra differs from that

in six specimens of B. decemnotata before me [which agree with

Saunders' figure in being bispinose, not truncate, as in his de-

scription (Trans. Ent. Soc.,'1868, p.7)]. In the
(J,

the apex of

abdomen is truncate; in the 9> oval. Types in the author's

Collection.

]}fote.—In one of my six specimens of B. 10-notata., the two

postmedial spots are confluent, forming a short fascia, as in the

ficrure of B. aurantiopicta given by Laporte & Gory, and oddly

enough also in that of B. 10-nota.ta.

BUBASTES FORMOSA, n.Sp.

Cylindric, nitid, and glabrous; head (on forehead only), pro-

notum, and elytra a rich blue (in one example, the elytra some-

what greenish); epistoma, mouth, antennae, and a triangular

patch on apex of forehead, sides of prothorax, sides and apex of

elytra, together with the underside and legs, brassy, (the sides of

elytra less nitid than the rest, and, towards the apex, rather red

than brassy). Scutellum green.
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Head coarsely and closely punctate, a sulcus between eyes,

widening into an elongate smooth space. Prothorax 4 x 5 mm.,

bisinuate at apex and base (more feebly so at apex), widest near

base, sides feebly rounded and converging anteriorly, nearly

straight posteriorly, front angles obtuse and declivous, posterior

angles (seen from above) rectangular; disc coarsely punctate as

on head, becoming coarser, with a tendency to latitudinal con-

fluence towards base, a smooth medial line terminating in a

fovea near base, lateral carina short, not visible from above.

Scutellum circular, with a depressed area behind it. Elytra of

same width as prothorax, and more than thrice as long, rather

deeply striate near suture, less deeply at sides, punctures coarser

than in B. inconsistans Thoms., two or more rows of punctures

crowded in the striae, and sometimes overflowing on the raised

intervals; anterior portion of elytra slightly rugulose, apex ob-

liquely bispinose, sutural spine longest, sides crenate near apex;

underside very coarsely punctate on prosternum, less coarse on

meso- and metasternum and legs, on abdomen becoming finer

towards apex, last segment rugose, metasternum sulcate. Dimen-

sions : 16-18 X 5*6 mm.

Hab.—Cue, West Australia (H. W. Brown).

I am indebted to Mr. Brown for two male specimens of this

most beautiful species of the genus. It differs widely in colour

alone from all described species. Type in the author's Collection.

BUBASTES SUTURALIS, n.sp.

Cylindric, brilliantly nitid, glabrous above, shortly albispilose

beneath. Head green or coppery, prothorax brassy on disc,

green at sides, elytra gold or coppery shading off to green later-

ally, with the sutural interval blue or violet, basal margin blue

or green, underside and legs bright green, antennae and tarsi

coppery-red, scutellum blue.

Head concave and sharply striate between the eyes, coarsely

punctate, more sparsely so than in B. formosa^ and not at all

rugose. Prothorax (in 9, 3*5 x 5*5 mm.) more narrowly convex

than usual, apex feebly, base strongly bisinuate, sides feebly

widened, arcuately converging anteriorly, front angles rounded.
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posterior angles acute (as seen from above); punctures on centre

and apex much smaller than on head, becoming coarser at base,

and transversely rugose at sides, the punctures more sparse than

in B.formosa, without definite medial line, except that indicated

by a deep elongate fovea near base. Scutellum circular, depressed

and concave; punctate. Elytra of same width as prothorax at

base, and more than thrice as long, each elytron bispinose at

apex, in ^ the spines of nearly equal length, the excision between

them semicircular, in 9 the apical spines obsolete or blunt

;

striate, with about three rows of punctures crowded between the

intervals, the punctures larger than in B inconsistans Thorns., and

smaller than in B. formosa, the intervals little raised, nitid and

almost irapunctate, becoming obsolescent at apex ; underside

coarsely punctate, the punctures becoming gradually finer from

sternum to apex of abdomen. Dimensions:
(J,
12x4; 9>17x 6 mm.

^a6.—Drysdale River (H. Giles), Cue(H. W. Brown).

Three specimens examined. B. splendens Blackb., seems near

it, but is described as green, with base of head and antennae

violet. B. aureocincta Blackb., while differing in colour, has

evidently a very differently shaped prothorax. Type in the

author's Collection.

Neocuris Brownii, n.sp.

Ovate, nitid, head and prothorax of $ blue, the latter with

base and sides greenish, of 9 brilliant brassy-green; in both sexes

the scutellum green, elytra yellow, with basal margin green, the

suture and sides narrowly dark violet, underside, legs, and

antennae metallic green.

Head wide, not deeply received into prothorax, concave be-

tween eyes, finely and closely punctate. Prothorax widest at

base, gently and roundly converging from base to apex; truncate

at apex, bisinuate at base, anterior angles obtuse, posterior acute

(both viewed from above); closely punctate as on head, without

medial line, a shallow oblique impression on each side extending

from apex outwards, and a transverse triangular basal fovea near

hind angles. Scutellum small, transversely oval, smooth. Elytra

not covering apex of abdomen, of same width as prothorax at
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base, separately rounded behind, obscurely impressed near

shoulder ; finely punctate-striate ; underside closely punctate.

Dimensions : 6-7 x 2|-2J mm.

Hah. -Cue, West Australia (H. W. Brown).

A pair, the sexes, form another of Mr. Brown's interesting

captures in this district. The species is very near N. discoflava

Fairm., but the head and pronotum are bright metallic, without

the coppery margin, the elytra with much narrower dark edging,

the yellow extending almost to apex, the head is more tumid and

less enclosed in the prothorax than in Fairmaire's species, with

the underside different. Type in the author's Collection.

Stigmodera immaculata, n,sp.

Oblong-ovate; head, antennae, prothorax, scutellum, underside,

and legs, of
(J,

bright metallic green; of 9, rich golden-coppery,

elytra (in both sexes) pale yellow; underside sparsely clothed

with short white hair.

Head finely punctate, with a shallow excavation between eyes.

Prothorax narrow, apex truncate, base bisinuate, sides straightly

converging from base to apex, anterior angles unseen from above,

deflexed and embracing the head, posterior angles subacute; disc

finely and closely punctate in front, more coarsely so at base,

medial line impressed only near base, two small basal fovese.

Elytra of same width as prothorax at base, and about twice and

one-half as long, with moderate posthumeral and postmedial

enlargements, rounded at apex, with a small circular excision

bounded externally by two short sharp black spines, sides near

apex entire; striate-punctate, intervals convex and finely punc-

tate, apex of abdomen truncate in
^J,

rounded in 9; underside

finely punctate, prosternum, especially the sides, more coarsely

punctate. Dimensions : 8 x 3*5 mm.

Hob.—Cue, West Australia (H. W. Brown).

Of the *S'. sexguttata Macl., {S. puella Saund.), and S. dispar

Blackb., type, but larger and wider than Macleay's species, and

the elytra without any markings. Two specimens, the sexes,

received from Mr. Brown, who states that the sexual coloration

is constant. The shape of the prothorax is unusual, narrow and

10
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subconic, with its anterior part of the same width as the head.

S. dispar Blackb., (from Queensland) has a very differently

shaped prothorax, inter alia. Type in the author's Collection.

Stigmodera.—I have unfortunately used two preoccupied

names in describing my species, and would, therefore, note the

following alterations.

S. caudata Cart., = S. Hackeri Cart.

Kerremans has utilised the name caudata (Soc. Ent. Belg.,

1900, p.316).

S. gracilis Cart., = S. gracilior Cart.

The name gracilis was used previously by Castelnau and Gory

for a Brazilian species, since transferred to Conognatha.

Nascio.—When describing two new species (These Proceedings,

1912, pp.482-3), I had not then read Mons. Kerremans' work in

the Genera Insectorum, and hence did not note his division of the

genus, a division entirely satisfactory, and, indeed, necessary.

In accordance witli this, Nascio Tillyardi Carter, belongs to the

new genus, and should be known as Aascioides Tillyardi Cart.

The learned author has inadvertently omitted Nascio chydoea

Oil., Nascioides munda OIL, and N. multesima Oil., from that

work.
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NORTHERN TERRITORY TERMITIBjE. Part i.

By Gerald F. Hill, F.E.S., Government Entomologist,

Northern Territory.

(Plates xiv.-xxiii.)

The following contribution to a knowledge of the Australian

Termitidce lias been prepared from part of a large collection of

Termites, and many field-notes compiled during the past two

years, in what may be termed the coastal region of the Northern

Territory.

Fifteen species are dealt with in this paper, eight of which are

described as new. One new species is recorded from Melville

Island; the remainder are from localities situated within 70

miles of Darwin, and within 20 miles of the Darwin-Pine Creek

Railway. The Departmental collection contains about 27 species

from the latter area, but it is probable that the number will be

brought up to 30 or more when the whole collection has been

worked out.

In the absence of the winged forms, it has been found impos-

sible to determine accurately several common species of the genus

Eutermes. These, and a few species of the genus Termes, which

are represented in the collection by one or two examples only,

have been held over until more material is available for study.

I desire to express my thanks to Mr. W. W. Froggatt, Govern-

ment Entomologist of New ^outh Wales, for his courteous assist-

ance in determining many species submitted to him, and to

acknowledge the help I have derive^ from a perusal of his works

on Australian Termites.

Heterotermes validus, sp.nov.

Winged form.—General colour ochreous, legs and antennae

paler; wings pale fuscous tinged with ochreous, nervures fuscous;
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clypeus pale yellow; labrum pale ferruginous. Length to tip of

body 4J mm.; to tip of wings 10 mm. Head large, longer than

broad, rounded behind; forehead prominent, flattened, divided

from the posterior part of the head by a wide, curved suture

passing in front of the eyes and extending back to a point in

line with the posterior margin of the eyes, a small circular ex-

crescence in the centre of the head in line with the posterior

margin of the eyes; clypeus large, arcuate behind, slightly

rounded on the sides, truncate in front, a deep suture dividing

it into two lobes, the posterior one convex and divided in

the middle line by an indistinct suture ; labrum long, convex,

widest at the base, sloping in to the truncate apex, not reach-

ing the tip of the jaws; eyes small, circular, coarsely faceted,

projecting, placed on the sides of the head, equidistant from the

apex of the labrum and the hind margin of the head; ocelli

wanting. Antennae very short, 16-jointed, springing from a

circular cleft in front of the eyes, ] st joint longest; Snd half the

length, slender; 3rd very small; 3rd-10th coalesced; llth-13th

moniliform; 14th-16th hairy. Thorax covered with scattered

hairs; prothorax moderately large, not as wide as head, not as

long as broad, rugose on the summit, depressed at the sides, front

margin turned up, notched in the centre, sides and hind margin

rounded, with a slight indentation behind. Wings long (fore-

wings 9 mm., hindwings 8|mm.), narrow (2 mm.), fragile, rounded

at the tips. Forewing : costal nervure slender, paler than the

rest; subcostal nervure stout, running close to the costal and

merging into it before the middle; median stout at the base but

rapidly becoming slender, curving downwards near the base

below the middle line of the wing, then rising above the middle,

two simple, slender, oblique nervures branching from it, the first

about the middle, and both joining the hind margin well round

from the apex, bifurcating at about two-thirds of its length from

the base, the lower branch joining the hind margin well round

from the apex, the upper branch again forked near the apex, the

anterior branch joining the costal margin, the posterior the hind

margin at points equidistant from the apex; submedian nervure

stout at the base, slender towards the extremity, running through
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the lower part of the wing at the base but rising to near the

middle at a point nearly abreast of the first fork in the median

nervure, joining the hind margin about three-quarters of the

length of the wing from its base, with seven oblique nervures,

the first four stout, simple, increasing in length; the 5th stout,

with two branches; 6th and 7th slender, simple. Hindwing :

costal and subcostal nervures similar to forewing; median nervure

differs in that the upper branch at the apex is wanting; sub-

median similar to forewing excepting that there are eight oblique

nervures, and that the 1st to 6th are all stout and simple, the

7th divides into three long, slender branches, the 8th long,

slender, forked near its extremity. Scapular shield angular,

showing four branches, cross-suture convex. Legs stout, femora

with scattered hairs; tibia and tarsi covered with hairs; tibial

spines long; claws long; plantula wanting. Abdomen short,

swollen towards the extremity; cerci and anal appendices long,

slender, hairy.

Soldier.— Hesid, antennae, base of jaws and labrum bright

golden; jaws dark castaneous; the rest creamy-white Length,

5J mm. (head, 2mm.; jaws, 1mm.; thorax and abdomen, 2Jmra.).

Head long, slender, cylindrical, rounded behind, straight on the

sides to the antennal cleft; forehead slightly raised on the summit,

then sloping sharply to the base of the powerful jaws; a small,

obscure, circular cleft in the forehead behind the raised

summit. Antennae moderately long, 17-jointed, springing

from a circular cleft at the side of the head; 1 st joint longest,

slightly turbinate; 2nd one-half the length, cylindrical; 3rd and

4th swollen towards the apex; 5th-17th oval; 3rd-17th hairy.

Clypeus moderately large, straight on the sides, flat, truncate in

front. Labrum large, long, convex, widest at the base, rounded

on the sides to the spade-shaped apex, which bears two long and

several short, slender hairs. Jaws long, stout, flattened, slightly

curved upwards and inwards (the under surface from the hind

margin of the head to the tip of the jaws forming an uninterrupted

curve), at the base of the left jaw a stout, blunt fang, separated

by a deep cleft from a flat, irregular tooth; at the base of the

right jaw a single-pointed, broad tooth opposed to the larger
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tooth on the left. Prothorax heart-shaped, a little wider than

long, a deep indentation in the front margin, slightly turned up

in front and on the sides, the middle convex, the hind margin

truncate. Abdomen short, widest at the tip, covered with stout

hairs; cerci and anal appendices long, hairy. Legs strong; tibia

covered with hairs; claws and tibial spines long.

Wo7'ker.— Head pale yellow, legs and antennae paler; abdomen

whitish.^ Length 3|mm. Head large, orbiculate, arcuate behind

the clypeus. Antennse 17-jointed, moderately long. Clypeus

large, convex, lobed, truncate in front, a ferruginous spot at

either end. Labrum large, apical two-thirds convex, spade-

shaped, basal one-third narrower, with two depressions, one on

either side of a median ridge, the hind margin produced at either

side into a projection directed backwards. Jaws hidden by the

labrum. Prothorax small, rugose, saddle-shaped; front margin

rounded and turned up, with a deep median indentation; a deep

indentation on either side behind the upturned front margin,

sides rounded to the truncate hind margin. Abdomen elongate-

oval. Cerci long, slender, hairy. Legs stout; tibia covered with

bristles.

Observations on this species have been confined to a small

community (1 winged insect, 12 workers, and 10 soldiers) taken

in the stem of a Papaw, whicli had been hollowed out and filled

with earthy material; and to a still smaller community found

under a log at East Point, near Darwin.

Z^a6.—Darwin, Northern Territory (G. F. Hill, 17/12/13).

Types (No. 95) in the Entomologist's Office, Department of Agri-

culture, N.T.

Termes nana, sp.nov.

Winged form not known.

Soldier.—Head pale ferruginous, darkest towards the forehead;

labrum pale ferruginous : basal joint of antennae paler than

labrum, rest of antennae ochreous; jaws dark reddish-brown;

thorax, legs, and abdomen whitish. Length, 3mm. Head long,

moderately slender, rounded behind, nearly straight on the sides.



BY G. F, HILL. 87

rounded in front to the base of the jaws; forehead raised on the

summit, sloping down to the clypeus. Clypeus large, arcuate,

behind, truncate in front, with a dark spot at either end. Labrum

large, straight on the sides for one-half its length, then sloping

to the bluntly pointed apex. Jaws long, slender, falcate, basal

three-fourths of the cutting edge finely serrated. Antennae

13-jointed, springing from circular clefts on the side of the head;

1st joint long, stout, slightly curved, swollen towards the apex;

2nd less than half the length, globose; 4th- 1 1th moniliform; 1 2th

longer; 13th elongate-oval; first three joints with few hairs, the

rest moderately hairy. Prothorax small, not as wide as head,

wider than long, anterior half bent upwards, front margin arcuate

and slightly indented in the middle, sides convex and sloping to

the deeply indented hind margin. Abdomen small, not as large

as head; cerci small, cone-shaped, hairy; femora moderately stout;

tibia slender, flattened; claws and spines small; fourth tarsal

joint hairy towards the apex.

Worker.—Head pale ochreous; antennae, thorax, and legs paler;

rest of insect whitish. Length, 3 mm. Head moderately large,

longer than broad, broadest behind the jaws, rounded behind,

convex on the summit, forehead divided from posterior two thirds

of the head by an indistinct suture (most noticeable in young

specimens), arcuate behind the clypeus. Clypeus large, convex,

apical one-fourth separated by a deep suture, basal three-fourths

with few hairs, divided in the middle line by a suture, a large

ferruginous spot at each end. Labrum large, broad behind,

sloping to the truncate apex. Antennae 13-jointed. Prothorax

small, wider than long, similar to soldier. Abdomen long,

slender, tapered at either end. Cerci small, cone-shaped. Legs

as in soldier.

The type and cotype specimens were taken under a coconut

lying on the ground, and in tunnels leading to it. Another

small colony was found building a covered passage up the outside

of a concrete house-pile in an endeavour to reach 'the floor-joists.

//a6.—Darwin, Northern Territory, (G. F. Hill, 28/1/U).

Types (No. 100) in the Entomologist's Office, Department of Agri-

culture, N.T.
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Termes germanAj sp.nov.

Winged form not known.

Soldier.—Head dark ochreous, jaws darker; thorax and legs

pale yellow; rest of body yellowish-white. Length, 4mm. Head
large, longer than broad, rounded behind, curved on the sides to

the base of the jaws, widest across the middle, convex on the

summit. Forehead hairy, slightly flattened and rugose, sloping

down to the base of the clypeus. Clypeus large, flat, lobed in

front, divided in the middle line by a deep suture; a small ferru-

ginous spot at either end. Labrum long, convex, sloping on the

sides to the rounded apex, reaching half way to the barb on

either mandible, a few bristles on the apical half. Jaws large,

curved, on either side about the middle a large, angular barb or

fang directed backwards. Palpi long and slender, as long as

jaws. Antennae long, slender, 15-jointed, springing from circular

protuberances on the sides of the head; 1st joint long, slightly

swollen towards the apex, without hairs; 2nd one-half the length,

slender, without hairs; 3rd one-half the length of 2nd; 4th and

5th moniliform; 6th to 14th oval, increasing in length; 15th

elongate-oval; each joint from the 5th stalked and banded with

white. Prothorax with a few long hairs, small, nearly as long

as wide, divided across the middle by a deep suture, anterior half

rounded and bent upwards, posterior half slightly convex, sloping

on the sides to the rounded hind margin. Abdomen small,

tapered to the extremity, hairy; cerci slender. Legs stout, 4th

tarsal joint long, slender; claws slender; tibia armed with numer-

ous spines in addition to the three apical spines.

Wo7^ke7\—Head pale yellow; antennae, legs and thorax lighter;

rest of body white. Length, 3 mm. Head orbiculate. Fore-

head slightly concave, arcuate behind the clypeus. Clypeus

large, convex, truncate in front, with a brown spot at either end.

Labrum large, broad behind, sloping on the sides to the truncate

apex, barely hiding a large tooth near the tip of the left jaw.

Antennae 14-jointed. Prothorax small, similar to soldier. Ab-

domen moderately large, tapered rapidly to the extremity; cerci

slender. Legs slender; tibial spines and claws small.
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Only one small colony has come under the writer's notice.

This was situated under a piece of wood lying upon the ground.

The termites are believed to feed upon decaying grass-leaves.

^a6. -Fannie Bay, near Darwin, Northern Territory (G. F.

Hill, 30/12/13). Types (No.ll9) in Entomologist's Office, De-

partment of Agriculture, N.T.

Termes rubriceps Froggatt.

Proc. Linn. Soc. N. S. Wales, 1897, xxii., p.730.

Wingedform [description incomplete].— General colour brown

above, ochreous below. Head very dark brown. Ocelli pale

yellow; base of clypeus light brown; antennse lighter, and banded

with whitish; thorax and apex of each dorsal plate of abdomen

brown; rest of insect dark ochreous. Head large, rounded,

slightly longer than wide. Forehead concave, with a deep circular

cleft in the centre, a distinct suture from the cleft to the pos-

terior margin of the head, arcuate behind the clypeus, summit

without hairs. Eyes large, finely faceted, projecting. Ocelli

large, circular, in line with the front margin of the eyes, from

which they are widely separated. Between the ocelli and clypeus,

a large light brown spot. Antennse 18-jointed, springing from a

circular cleft in front of, and close to, the eye; 1st joint moder-

ately long, cylindrical, apex whitish and fringed with hairs; 3rd

and 4th very small, coalesced; 5th to 7th moniliform; 8th to 1 7th

stalked, straight on the sides; 1 8th elongate; 5th to 18th covered

with fine short hairs, and a few long ones. Clypeus large, convex,

divided by a suture, apex lobed. Labrum large, convex, widest

across the middle, sloping to the blunt apex. Prothorax saddle-

shaped, not as wide as head, wider than long, truncate in front,

rounded on the sides and hind margin, front margin bent up in

the middle and crossed by a suture; behind the suture, the

summit is concave. Scapular shield showing the base of five

nervures; cross-suture transverse. " Abdomen nearly cylindrical,

bluntly rounded at the end. Cerci very small. Abdomen and

thorax covered with short hairs. Legs long, stout, hairy; tibial

spines strong; claws long and slender. [Wings damaged].

The foregoing description refers to a single damaged specimen

taken in an underground passage (11/1/14) in which were found
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numerous soldiers and workers. A portion of two wings only

remained. Considering the proximity of these insects to the

writer's house, the fact that lights were burning nightly only a

few yards distant, and that occupied passages were examined

frequently throughout the wet season, it is remarkable that

numbers of winged insects were not secured.

Termes ruhriceps is not known to build termitaria, although

the insects are frequently taken in the walls of termitaria built

by Coptotermes acinacifo^^mis, at the base of termitaria built by

Eutet'mes triodice, and in abandoned nests of doubtful identity.

In such situations, the colonies are small, and consist of workers

and soldiers, which live upon the food stored by their hosts or

upon rejectamenta.

Their real homes are in rambling, underground galleries and

chambers, situated on well-drained, pebbly or stony country.

They are largely grass-feeders, and, as such, can hardly be

regarded as pests. Small grassless or thinly grassed patches are

generally characteristic of the land tunnelled by these termites.

One may see, in such places, hundreds of workers and soldiers

streaming out of small openings, measuring about 6 mm. by 3 mm.,

and dividing into parties or scattering. In a few minutes, the

workers begin to return, each with a short piece of grass (green

or dry), a grass-seed, a piece of Eucalypt-leaf or other vegetable

matter; and, before long, there is a constant stream backward

and forward. In this work, the soldiers direct operations, and

defend the workers from predaceous ants. When sufficient food

has been collected, or when disturbed, all return, and the open-

ings, from which they came, are quickly sealed up with saliva-

moistened earth. As a rule, operations are carried on simul-

taneously from several openings, sometimes as many as twelve,

over an area of 20 to 30 feet or more. Some of the openings are

provided with projecting lips, but, as a rule, they are flush with

the ground, faced with cemented particles of earth, and sealed

just below the level of the ground.

Although generally nocturnal in their habits, they are very

often found gathering their food in the full glare of sunlight.

Stores are collected at frequent intervals throughout the year.
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Just below the surface, and opening off the tunnel used as an

exit, there is an elongate, oval chamber which, like similar ones

deeper down, will be found, after harvesting operations, to be

full of short lengths of grass, etc. The lower chambers are

generally larger than those near the surface, but all are very

irregular in size and shape, varying, in the lower ones, from 6 to

10 mm., from floor to roof, and from 30 to 60 mm. across. The

passages connecting them are greatly constricted for a short

distance, and neither the passages nor the chambers are coated

with alimentary rejectamenta, such as is to be found in the

tunnels of Mastotermes. Certain chambers, either near the

surface or deeper down, are used for the reception of waste-

products, and such portions of the dead as are not used for food.

Most of the chambers are from 1|^ to 6 inches below the surface,

rarely are they deeper than 1 2 inches. There appears to be no

regular "nursery." The eggs are carried by the workers to any

of the large flat chambers, and there deposited in little heaps.

Larvae and nymphs are found in all the passages and galleries.

The eggs are yellowish-white, semitransparent, convex on one

side, concave on the other, and bluntly rounded at the ends.

They measure 0'03 in length by 0*01 mm. in width, and have

been taken in December, January, and February.

Loc.—Darwin, Stapleton, Brock's Creek, N.T.

Termes Turneri, Froggatt.

Froggatt, op. cit., 1897, p.736.

This would appear to be an uncommon species in the northern

portion of the Territory, since only two small communities have

come under the writer's notice.

The first was taken at Stapleton (31/12/12) in a few small

galleries in the basal portion of the wall of a termitarium of

Coptotermes acinaci/ormis, and comprised a few soldiers, workers,

and winged forms. The queen was probably destroyed or lost in

the fall of earth. The second community was taken a, few days

later, in the same locality, in portion of a deserted termitarium

of Termes sp., near ferox. In both cases, the winged forms

greatly outnumbered the workers and soldiers.
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CoPTOTERMES ACiNACiFORMis Froggatt. (Plates xiv.-xviii.)

Termes acinaciformis Froggatt, op. cit., 1897, p. 740.

This is, probably, the commonest species in the northern part

of the Territory, where they are responsible for most of the

damage to growing forest-trees. Hollow Ironwood-trees (Pithe-

colohium moniliferum) and Eucalypts are almost invariably in-

fested with them, but they are rarely found in fence-posts or in

buildings constructed of indigenous or imported timbers.

The large, dome-shaped termitaria (Plate xiv.), typical of the

species, are usually found on well-drained, open forest country at

the base of a tree, or enveloping a stump (Plate xv.). They are

rarely found on wet lands or on hill-sides. Few attain a height

of more than four or five feet, but occasionally one sees a straight

column, six to eight feet high, surmounting one of these dome-

shaped mounds. These columns are formed as the tree-trunks

are gradually converted into food, and finally replaced by a

column of earth and triturated wood. In most cases, trees appear

to be attacked from below ground, and hollowed out to a con-

siderable height before any external evidence of the presence of

termites can be detected. Sometimes destruction is not carried

beyond this stage, and excellent fencing timber is obtained from

such trees, especially from Eucalyptus ininiata, a timber that

possesses considerable termite-resisting properties when used for

fences, stock-yards, etc. More often, however, destruction con-

tinues, and the characteristic termitaria are built, and gradually

extended, until the weakened trunk is blown over or consumed.

Isolated mounds are common, and, if opened, will be found to

contain, as a rule, some portion of a tree or stump (Plate xvi.).

What occurs, when this portion is consumed, is not known, but

there is evidence, in the shrivelled condition of the queens' abdo-

mina, in the small number of soldiers and workers often observed,

and in the number of abandoned and ruined termitaria, to suggest

that the community dies out gradually as the food-supply

diminishes.

The walls of the termitaria are constructed of fine particles of

earth and sand, gathered on the surface of the ground, and

firmly cemented together into an intensely hard mass. The
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foundations rest upon the surface, and are often used as the

homes of other termites
(
T. ruhriceps, T. Tumeric and Eutermes

spp.), and of true amis [Opisthopsis respiciens, Camponotus Novce-

Hollandice, and Iridorayrmex delectus). The thickness of the

walls varies, even in the same termitarium, from two inches near

the summit, to twelve inches near the ground, or on the sides.

A few irregular, winding passages traverse the walls, and, in

them, may be found a few soldiers and workers. The interior is

composed of triturated wood moulded into curious forms. The

upper portion is open and easily broken, but lower down it is

more solid, lumpy, and folded. Near the ground, towards the

middle of the nest, this papiermache-like material is in thin

layers, forming more or less horizontal chambers. This is the

" nursery." It contains the queen, eggs, larvae, nymphse, and a

few soldiers and workers. The queen is generally found about

three inches from the ground, and about the middle of the nest,

in a low domed cell with more or less level floor, from which she

cannot escape. The eggs are removed by the workers, as soon

as they are laid, to surrounding cells, and the young are reared

still further from the queen.

The interior is generally separated from the walls by a space

varying from \ inch to 3 inches, and is connected, in certain

parts, by threads or a network of finely drawn out composition.

In termitaria having no portion of a stump or tree within their

walls, the woody interior rests upon a concave surface of earthy

material, pierced by a few small passages. The lower portion of

the interior is fairly dry, but the summit is moist and viscous.

In the Stapleton district, where the predominant termitaria

are those of Eutermes triodicE, there are many abandoned mounds,

apparently of that species, on the heavy grey-soil flats at the

foot of the hills. In breaking these down, one occasionally finds

large nests of Coptotermes acinaciformis built within them, and

resting on a foundation of solid earthy material, twenty to thirty

inches thick, penetrated by a few passages into the surrounding

soil (Plates xvii.-xviii.).

The occurrence of a male in the queen's cell is very rare indeed.

Complementary queens have not been found by the writer, but
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it is probable that they are used, since several termitaria, from

which queens were removed, were immediately repaired, and

have since been increased to their original size.

A fully-developed gravid queen measures about 18 mm. in

length, by 6 mm. in width at the widest part of the abdomen.

Winged swarms leave the termitaria in December and January,

but a few winged insects may be found in them months later.

When disturbed, the soldiers eject a small quantity of milky

secretion from a circular opening above the jaws, a habit that at

once distinguishes them from other local species.

This species is not infrequently met with in company with

Rhi^iotermes reticulattis, but, unlike Rhinotermes, they are rarely

found in buildings, and never (to the writer's knowledge) in

cultivated plants.

Loc. - Darwin, Stapleton, Melville Island, Bathurst Island.

COPRITERMES MeLVILLENSIS, Sp.nOV.

Winged form not known.

Soldier.—Head yellow, thorax, antennae, and legs paler, the

apex of each antennal segment banded with white; jaws dark

castaneous; rest of insect whitish. Length, 3^ mm. exclusive of

jaws; jaws IJmm. Head long, slender, cylindrical, bluntly

rounded behind, straight on the sides to near the truncate front.

Forehead produced into a cone-shaped projection, which is

directed slightly upwards, and extends as far forward as the

apex of the labrum, bearing a wart-like protuberance on either

side between the base and the antennal cleft. Clypeus small,

rounded in front. Labrum long, nearly straight on the sides,

truncate at the apex, with either side produced into a slender

point, anterior half with a patch of ochreous and scattered hairs,

the rest white. Antennae long, stout, hairy, 14-jointed, springing

from a circular protuberance situated within a deep angular

depression in front of the head; 1st joint long, stout, cylindrical;

2nd one-half the diameter and length; 3rd and 4th smallest,

moniliform; 5th to 13th increasing in length, turbinate; 14th

elongate. Jaws very long, longer than head, similar to Copri-

termes Froggatti, and C. Taylori. Prothorax small, not as wide
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as head, divided across the middle by a deep depression, the

apical half rounded in front, and turned up like a collar, the

sides curving round to the hind margin, which is slightly indented.

Abdomen elongate-oval, round in section; cerci large, hairy, pale

ferruginous in colour, and conspicuous against the whitish body.

Claws and tibial spines stout.

Wo7-ker . —Head pale yellow; thorax, legs, and antennae lighter;

the rest of the insect whitish. Length, 31 mm. Head large,

round. Clypeus large, convex, lobed, a dark spot at each end.

Labrum large, widest in the middle, contracted towards the

truncate apex. Prothorax narrow, divided by a deep depression,

apical half rounded, and turned up like a collar, hind margin

rounded. Abdomen elongate-oval. Legs stout; claws and

spines small; cerci large.

The type and cotype specimens were taken from a small termi-

tarium composed of a blackish-coloured composition of triturated

wood and eaith, built against the trunk of a living Eucalypt-

tree.

In common with allied species, both the soldiers and workers

are timid, and make no effort to defend themselves when dis-

turbed. The soldiers produce a sharp, snapping sound with the

jaws, which are normally carried horizontally, and meet only at

the tips. In dead specimens, the jaws are almost invariably

depressed, and crossed at the base.

Excepting in the paler colour of the head (soldier), this species

does not differ from a mainland-form taken in company with a

smaller termite (7^. nana) in a blackish-coloured mass of triturated

wood and earth, within a cluster of bamboos growing in the

Botanic Gardens, Darwin.

Hab.—Fort Dundas, Melville Island, Northern Territory (G.

F. Hill, 12/4/14). Type (No. 115) in the Entomologist's Office,

Department of Agriculture, N.T.

.

COPRITERMES TaYLORI, Sp.nOV.

Winged form not known.

Neoteinic queen. — Head, thorax, and chitinous plates of abdo-

men light yellow; legs and antennae paler; rest of body creamy-
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white. Length, 5 mm. Head rounded behind; forehead con-

cave; eyes circular, projecting from the sides of the head, finely

faceted; ocelli round, in line with the front margin of the eyes;

clypeus large, convex, arcuate behind, rounded on the side,

divided longitudinally by a suture which extends across the con-

cave forehead, front margin rounded, depressed, divided from

the posterior portion by a deep lateral suture. Labrum large,

projecting beyond the jaws, broadest behind, narrowing to the

bluntly pointed apex. Antennae hairy, 15-jointed, short, slender,

springing from a circular cleft in front of the eyes; 1st joint long,

slightly turbinate; 2nd one-half the length of first, cylindrical;

3rd very small; 4th to 10th larger, coalesced; 11th, 12th, 13th

increasing in size; 14th longer, nearly cylindrical; 15th elongate-

oval, slightly stalked, longer than 14th. Prothorax long, nar-

rower than head, saddle-shaped, truncate and rigid in front,

sides and hind margin rounded; wing-pads rudimentary. Tarsi

slender, claws small. Cerci small, cone-shaped. Entire head,

thorax, abdomen, and legs covered with fine pale hairs.

Male (king).—General colour dark brown above; head casta-

neous; antennae dark );rown, with the base and apex of each

segment whitish; legs and chitinous plates of ventral surface

light brown. Length, 3J mm. Head rounded behind, flattened

on the summit, sloping down to the prominent clypeus, with a

curious keyhole-like whitish mark in the depressed centre in line

with the middle of the eyes. Eyes large, prominent, projecting

well beyond the genae. Ocelli large, reniform, adjacent to the

inner margin of the eyes. Antennae hairy, 1 5-jointed, springing

from circular clefts in front of the eyes; 1st joint long, stout,

cylindrical; 2nd one-half as long; 3rd very small; 4th-10th mon-

iliform; llth-14th increasing in length; 13th and 14th nearly

cylindrical ; 15th largest, elongate-oval. Clypeus paler than

head, large, convex, arcuate behind, rounded on the sides; apex

whitish, rounded in front, divided from the basal two-thirds by

a deep transverse suture. Labrum large, covering the jaws,

narrow at the base, swelling out at the sides beyond the middle,

and contracting again to the rounded apex. Prothorax long,

rugose, narrower than head, truncate and slightly bent in front;
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sides and posterior margin rounded. Scapular shield angular;

cross-suture transverse. Thighs stout, flattened; tibia slender;

apical spines and claws large. Cerci small, cone-shaped.

Soldier.—Head pale yellow, antennae with the base and apex of

each segment white-banded; jaws dark castaneous; rest of insect

dull white. Length, 2|mm., exclusive of jaws; jaws 1 mm.
Head long, slender, cylindrical, rounded behind, sides straight

to near the antennal clefts, truncate in front, with the forehead

produced into a long cone-shaped projection directed slightly

upwards, and extending as far forward as the apex of the labrum.

Clypeus small, rounded in front, whitish in colour. Labrum
long, very slightly contracted towards the apex, which is pro-

duced into a sharp point at either side and bears a few long

hairs. Antennae long, slender, hairy, 14-jointed, springing from

circular clefts within angular depressions on the side of the head;

1st joint long, stout, nearly cylindrical; 2nd one-half the length

of the 1st, slender; 3rd and 4th small, moniliform; 5th 13th

increasing in length, slightly turbinate; 14th longer than 13th,

elongate-oval. Jaws very long, longer than head, curved, slender,

springing from the centre of the head, curved downwards to near

the tips, which are straighter and flattened on one side. At the

base of the left jaw, there is a large blunt fang opposed to a

bluntened projection on the right. Prothorax small, not as wide

as head, the apical half rounded in front, and. turned up nearly

at right angles, the sides sloping back to the hind margin, which

is slightly indented in the middle. Abdomen elongate-oval,

rounded in section. Femora flattened. Tibia long, slender,

with small apical spines and large claws. Cerci small, hairy.

Worker.—Head and antennae paler than soldier, with ferru-

ginous spots on either end of the clypeus. Head large, rounded,

more hairy than that of the soldier. Clypeus large, convex,

rounded behind, lobed. Labrum large, rounded in front. An-

tennae 14-jointed, hairy, 3rd and 4th joints smallest. Legs stout;

tibial spines small; claws large. Cerci small, hairy. The pos-

terior opening always appears to be distended, as in the soldiers.

Length, 3 mm.
Eggs.— Pale yellow, curved, bluntly rounded at the ends, ^mm.

in length,

11
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This species appears to be a rare one, onl}^ one community

having come under the writer's notice up to the present time.

This colony consisted of a gravid neoteinic queen, king, two com-

plementary queens, about 15 soldiers, about 100 workers, numer-

ous nymphse and eggs. The nest was a rounded mass, about

3 inches in diameter, composed of triturated wood and eartli,

situated just below the surface of the ground at the base of a

fencepost-strutt. The royal pair were found in a small gallery,

not differentiated from other galleries, with a few soldiers and

workers. The eggs were stored in similar galleries close by.

One of the complementary queens occupied a small passage about

one inch distant, and by her were numerous eggs, and a few

soldiers and workers. The species is of little economic import-

ance.

I have pleasure in naming the species after Mr. Frank H.

Taylor, Entomologist to the Australian Institute of Tropical

Medicine, Queensland.

Hab.—Koolpinyah, near Darwin, Northern Territory (G. F.

Hill, 21/11/13). Types(No.89) in Entomologist's Office, Depart-

ment of Agriculture, N.T.

COPRITERMES FrOGGATTI, Sp.nOV.

Winged form not known.

Queeii.—Head and marking on scapular shield ferruginous;

clypeus, antennae, thorax, legs, and chitinous plates of abdomen

paler; rest of body whitish. Length, 10 mm. Head hairy like

prothorax, rounded behind, flattened on summit, a keyhole-like

mark in the centre, in line with the centre of the eyes. Eyes

large, projecting well beyond the sides of the head; ocelli large,

reniform . Antennae hairy, base and apex of each segment white,

13-jointed, springing from a circular cleft in front of the eyes;

1st joint long and fairly stout; 2nd much shorter; 3rd smallest,

circular; 4th and 5th moniliform; 6th-12th increasing in length,

slightly turbinate; 13th same length as 12th. Clypeus large,

arcuate behind, divided in the middle line by an indistinct

suture, apex depressed, divided from the basal three-fourths by

a deep cross-suture, sides sloping to the truncate front margin.
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Labrum large, convex, broad at the base, spade-shaped at the

apex, not reaching the tip of the stout jaws. Prothorax saddle-

shaped, truncate and slightly raised in front, rounded behind,

divided in the middle line by a narrow suture; on the summit,

an irregular raised area one-half the width of the prothorax, with

depressed centre. Scapular shield hairy, showing the base of

four main nervures very distinctly; cross-suture nearly trans-

verse. Abdomen long, cylindrical, bluntly rounded at the end;

chitinous plates hairy; cerci indistinct.

Soldier.—Head dark ochreous; antennae ochreous, with the

base and apex of each segment white; jaws dark castaneous; rest

of insect whitish. Length, 3J mm., exclusive of jaws; jaws 1 mm.
Head a little longer than broad, bluntly rounded behind, sides

straight to the base of a sharp projection from an irregular,

roughened protuberance below the antennal cleft, truncate in

front, with the forehead produced into a long, hairy, cone-shaped

projection bearing a smaller projection on either side at the base,

directed slightly upwards, and extending as far forward as the

apex of the labrum. Clypeus indistinct. Labrum long, with the

nearly straight sides produced into a point at either side, the

front margin between the points slightly convex, scattered

reddish hairs on the upper anterior portion. [In one of the

co-types the labrum is slightly contracted on the sides, and

truncate in front.] Antennae hairy, 14-jointed, springing from

slightly raised tubercles in front of the head, and below the two

smaller projections of the forehead; first joint long, stout, nearly

cylindrical; 2nd less than one-half the length, slender; 3rd and

4th smallest; 5th-13th long, slightly turbinate; 14th longer than

than 13th, elongate-oval. Jaws very long, longer than head,

slender, curved, springing from the centre of the head, tips

flattened on one side and sharply curved downwards, with a

large blunt fang at the base of the left jaw, opposed to an

irregular bluntened projection on the right. Prothorax small,

about one-half the width of the head, divided in the middle line

by an indistinct suture, the middle of the apical half turned up

nearly at right angles like a collar, front margin rounded, notched

in the middle, hind margin rounded. Abdomen elongate-oval,
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round in section; cerci small; claws strong; tibial spines larger

than in H. Taylori.

Worker.—Head pale yellow; thorax and antennae lighter; rest

of insect whitish. Length, 3} mm. Head small, rounded behind

and on the sides, with an obscure keyhole-like mark in the centre

of the slightly flattened forehead. Clypeus large, convex, rounded,

divided in the middle line by an obscure suture, front margin

truncate, apex divided from hind portion by a deep suture, a

brown spot at either end of the clypeus in line with the antennal

clefts. Labrum large, hairy, not covering jaws, broad at the

base, sloping in to the truncate apex. Antennae short, 14-jointed,

arising from small protuberances; 1st joint long, slender; 2nd

one-half the length; 3rd and 4th small, coalesced; 5th larger; 6th

to 13th moniliform; 14th long. ?rothorax small, hairy, rounded

behind, apical half turned up nearly at right angles Legs small,

slender. Abdomen elongate-oval; cerci very small.

This appears to be a rare species, only one small colony having

been taken. The queen, with three soldiers and about fifty

workers and nymphse, were taken at ground-level in an abandoned

termitarium of Eutermes kastilis. It is a very distinct species,

easily distinguished from others of this group.

I have much pleasure in dedicating this species to Mr. W. W.
Froggatt, Government Entomologist of New South Wales, who
has kindly identified many termites for me, and whose works on

the Termitidse I have freely consulted.

Hah.—Thirty-four miles east of Darwin, Northern Territory

(G. F. Hill, 14/1/13). Types (No.34) in Entomologist's Office,

Department of Agriculture, N.T.

Eutermes pastinator, sp.nov. (Plates xix.)

Winged form.—Head nearly black, antennae, clypeus, labrum,

palpi, legs, and underparts dull ochreous; thorax, chitinous plates

of dorsum of abdomen, and a spot at either end of plates 2-6 of

ventral surface, dark brown. Length, to tip of wings, 20 5 mm.;

to tip of body, 10 mm. Head very hairy, round behind, a narrow

cleft in the depressed centre of the flattened summit, arcuate

behind the clypeus; eyes large, round, projecting; ocelli large,
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oval. Antennae 16-jointed, hairy, springing from a circular cleft

in front of the eyes; 1st joint long, stout, cylindrical; 2nd and

3rd smaller, slightly turbinate, with few hairs; 4th short, hairy;

5th to 15th longer, turbinate, becoming more slender and stalked

towards the tip; 16th slender, elongate-oval. Clypeus large,

broad, convex, with an indistinct median suture, lobed in front.

Labrum narrow at the base, swelling out on the sides, rounded

in front. Palpi stout, hairy. Jaws large, stout; right mandible

with two, sharp, angular, stout teeth at apex, followed by a much

shorter and blunter one, and a large serrated basal tooth; left

mandible with two, sharp apical teeth, the hindermost connected

with a third and smaller pointed one by a long cutting edge; at

the base of the mandible there is a large, irregular, blunt tooth

Opposed to the serrated tooth on the right. Prothorax hairy,

wider than long, narrower than head, with median suture, straight

along the front margin, rounded on the sides and hind margin,

front margin slightly bent up in the centre. Scapular shields

hairy, rugose; cross-suture transverse. Wings large (forewing

15|mm. long, by 4jmm. in width; hindwing 14§mm. long, by

i^ mm. in width), rounded at the tips, base of the costal and

below subcostal nervures yellow, rest of wings smoky. Forewing,

costal and subcostal nervures stout, running close together and

nearly parallel to the tip of the wing; median nervure running

through upper half of the wing for two-thirds of its length, with

three simple nervelets, the first two of which are long and slender;

submedian nervure slender, parallel to the median to a little

beyond the first branch in the latter, then curving downwards

to the hind margin, with eleven simple, oblique nervures, the

first five of which are very stout. Hindwing similar to forewing,

excepting that there is usually one less oi)lique nervure from the

submedian. Legs strong, hairy; claws and tibial spines long and

slender. Abdomen large, elongate-oval, bluntly rounded at the

tip, covered with fine hairs; cerci short, cone-shaped, hairy.

^weer?.. - General colour creamy-white; chitinous plates dark

brown, fringed on the hind margin with fine hairs; connecting

membrane glabrous. Total length, 25mm.; diameter of abdomen,

8 mm.
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Soldier.—Head rusty-brown, base of snout darker, back of

head distinctly lighter, rest of insect ochreous-yellow. Length,

3J mm. Head round behind, tapered to the base of the snout, a

cluster of fine hairs and bristles on tip of snout; scattered, long,

slender, reddish bristles on rest of head. Palpi long, slender,

very hairy, reaching tip of snout. Antennae H-jointed, very

long and slender, the base of segments 2-6 whitish; 1st segment

long, moderately stout, nearly cylindrical, without hairs; 2nd and

3rd less than one-half the length, slender; 4th to 10th increasing

in length, slightly swollen towards the apex; 11th to 14th de-

creasing in length. Prothorax small, not as wide as head, much
wider than long, rounded in front and behind, anterior half bent

up in the middle, and fringed with a few long hairs. Hind

margin of pro-, meso-, and metathorax fringed similarly. Legs

very long; femora cylindrical, sharply contracted at the base,

with a few fine hairs; tibia long, hairy; spines small; claws long

and slender. Abdomen small, covered with scattered hairs; cerci

long, slender, with a few long hairs at apex.

Worker.—Head pale ferruginous above; clypeus, thorax, and

legs very pale ochreous; rest of insect whitish. Length, 5 J mm.

Head rounded behind, broadest across the middle, arcuate behind

the clypeus, a pale median suture joining another which crosses

the head well behind the clypeus, a dark ferruginous spot at

either end of the clypeus. Clypeus large, convex, divided by a

median suture, lobed in front, apex bluntly pointed. Labrum

large, narrowest at the base, swelling out on the sides, rounded

in front. Jaws short, not as stout as, but otherwise similar to,

those of winged forms. Antennae 16-iointed. Legs moderately

short and stout; tibial spines small; claws moderately long and

slender. Abdomen large, covered with fine scattered hairs; cerci

large, hairy.

The termitaria of £J. pastinator are enveloped in an intensely

hard exterior wall, composed of fine particles of earth, sand, and

short lengths of grass firmly cemented together. Few exceed

2 ft. in height, by 2 ft. 9 in. in diameter at the base, the average

being about 1 ft. 6 in. in height, by about 2 ft. in diameter. In

shape, they are flattened domes, with or without irregular pro-



BY G. F. HILL. 103

jections of the sides and summit, but all are sufficiently alike to

distinguish them from the nests of other local species (Plate xix.).

The interior is composed of similar material, and is not separ-

able from the walls. A labyrinth of passages traverses it in all

directions, those near the base being larger and more flattened

than the others. There is no well-defined "nursery," and the

position of the queen-cell varies greatly in individual nests.

Sometimes it is situated near the side, and about one inch

below the level of the surrounding surface-soil; at others, it is

well down below ground-level, and beneath the middle of the

superstructure. The cell measures about 3 inches in diameter,

by J inch in height; with irregular floor, and the sides pierced

by three or four holes large enough to admit the soldiers and

workers.

The exterior walls rest upon the natural surface of the soil,

and are largely, if not entirely, constructed of material mined

from below, with a small admixture of short lengths of grass to

bind the particles. Below the superstructure, there is an area,

roughly corresponding to the size of the dome, which is traversed

by innumerable passages. These passages contain a quantity of

grass cut into lengths of about ^ of an inch, but the greater part

of the underground space is occupied by the young and adults.

The main store of grass, upon which they live, is stored in the

superstructure. Foraging tunnels pass out beneath the walls

into the surrounding soil, and, from them, the workers and

soldiers reach the surface to gathei' food.

The termitaria are found on high, well-drained situations,

either on light gravelly loam, or on stony hill-sides. In the

latter situations, the underground portions of the nests are

restricted or rambling, as a matter of course, according to the

nature and quantity of stone underlying the superstructure.

Accretions to the outer walls (PL xix., fig. 7) are made during the

dry season. In two nests kept under close observation at Kool-

pinyah, in May, this work was carried on during alternate nights,

between the hours of 8 p.m. and 8 a.m. Supplementary queens

are unknown.
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Termitophilous insects, other than Mastotermes dartviniensis,

have not been recorded from these nests, noi* are the latter

invaded by predaceous ants.

Hah. — Thirty-four-mile Siding, Northern Territory Kailway

(G.F.Hill, 14/11/13); Darwin, Koolpinyah, Stapleton. Types

(No. 28) in Entomologist's Office, Department of Agriculture, N.T.

EUTERMES LONGIPENNIS, nOV.sp.

Wingedform.—Upper surface of head castaneous; mouth-parts

ochreous; antennae dark ochreous, the apex of each segment

paler; thorax and scapular shields ferruginous; dorsal plates of

abdomen dark brown, ventral plates with a light brown spot at

each end; the rest of insect ochreous. Length, to tip of wings,

20 mm.; to tip of body, 10 mm. Head very hairy, rounded

behind, broadest across the eyes, sloping in to the base of the

clypeus, flattened on the summit, and divided by an obscure

median suture, which merges into a forked cleft in line with the

centre of the eyes ; eyes moderately large, projecting, finely

faceted; ocelli oval, adjacent to the inner margin of the eyes.

Antennae 16-jointed, stout, hairy, springing from a circular cleft

in front of the eyes; 1st joint long, slightly turbinate; 2nd less

than one-half the length, and slightly swollen at the apex; 3rd

about the same length as the 2nd, stalked; 4th very short, more

rounded; 5th-7th larger, rounded; 8th-15th elongate, stalked,

swollen towards the apex; 16th shorter, elongate-oval. Clypeus

moderately large, hairy, slightly arcuate behind, lobed in front,

apex paler in colour, and bluntly pointed. Labrum narrow at

the base, swelling out on the sides, rounded in front, covering

the tips of the jaws. Jaws large, right mandible with two, siiarp,

stout, angular teeth at the apex, followed by a much shorter and

blunted one, and a large, serrated basal tooth; left mandible

with two, sharp, apical teeth, the hindermost connected with a

third and smaller one by a long cutting Qdge; at the base of the

jaw, a large, irregular, blunt tooth opposed to the serrated tooth

on the right. Prothorax hairy, broad, not as wide as head,

middle of front margin bent-up, sides sloping round to the hind

margin, which is nearly straight, a deep depression behind the
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bent-up front margin on either side of the median line. Scapular

shields hairy, small; cross-suture transverse. Wings very large

(forewing 27 mm. in length, by 4 J mm. in width; hindwing 16 J

mm. in length, by 5 mm. in width), below the base of the costal

and the entire length of the subcostal nervures deep yellow,

giving the front margin of the wing a conspicuous tinge of colour;

oblique nervures dark brown, the rest of wing dull ochreous.

Forewing : costal and subcostal nervures stout, running nearly

parallel to the apex; median nervure running through the upper

half of the wing, slender, number and position of nervelets very

variable, and rarely alike in the same pair of wings; submedian

nervure slender, running through the middle of the wing for

about one-half its length, number of oblique nervures variable (9

to 12), most or all of which are very stout, simple or bifurcated,

rarely alike in the same pair of wings. Hindwing : costal and

subcostal nervures similar to forewing, median nervure stouter

than in forewing, with several short, oblique nervelets running

towards the subcostal, the number, form, and position of the

main branches very variable, and usually differing in the same

pair of wings; submedian nervure as stout as median, oblique

nervures very stout and variable as to number and form, and

often differing greatly in 'the same pair of wings. Legs strong,

hairy, inner margin of tibiae fringed with numerous bristles;

tibial spines and claws long. Abdomen nearly cylindrical,

broadly rounded at the tip, covered with fine golden pubescence;

cerci short, hairy.

!Soldier.— Head reddish-brown; thorax and antennae brownish-

yellow, base and apex of each antennal segment, from the second

to seventh, white-banded; legs and rest of insect stramineous.

Length, 3 J mm. Head large, rounded behind and on the sides,

sloping abruptly to the base of the snout (head wider, and more

rounded than in E. pastiiiator)^ a few fine hairs on tip of the

snout, and long, scattered bristles on the rest of the head. An-

tennae 14-jointed, moderately long; 1st joint moderately long,

stout, nearly cylindrical, with a few hairs; 2nd less than one-half

the length and width, nearly cylindrical, with a few short hairs;

3rd shorter than 2nd, more hirsute; 4th to 6th about the same
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length as 2nd, hairy, swollen towards the apices; 7th-13th

longer, hairy, stalked; 14th shorter, elongate-oval. Prothorax

small, not as wide as head, much wider than long, rounded in

front and behind, anterior half bent-up in the middle, and

fringed with a few, long, reddish hairs; hind margin of pro-,

meso-, and metathorax similarly fringed. Abdomen small,

covered with stout, red hairs; cerci long, slender, hairy. Legs

short, moderately stout, with a few hairs; tibial spines small;

claws very small.

Workei'.—Head brown above; rest of head and thorax pale

ochreous; legs much paler; abdomen whitish. Length, 4 mm.

Head slightly longer than wide, rounded behind, arcuate behind

the clypeus, a pale median suture dividing the head, and joining

another irregular one, which crosses the forehead well behind

the clypeus. Clypeus very large, broadly lobed, divided by a

median suture, a dark spot at either end, posterior lobe convex,

anterior lobe whitish, with a yellow mark on either side of the

middle, front margin slightly arcuate. Labrum large, convex,

nari'ow at the base, spreading out in the middle, rounded in front.

Jaws short, not as stout as in the winged form, but otherwise

similar. Antennae 15-jointed. Abdomen large; cerci slender,

with a few hairs. Legs short, stouf, with scattered reddish

hairs; tibial spines small; claws long.

Further research will probably prove this to be a fairly com-

mon species in the locality from which the types and cotypes

were taken. Termitaria similar to those described below were

not infrequently noticed, but they were taken to be those of an

undetermined species of Eutermes. That there were two species

in the same locality, building outwardly similar termitaria, was

not discovered until recently.

The termitarium from which the types were taken, measured

24 inches in height, by 16 inches in diameter at the base, with

sides tapered evenly to the bluntly pointed apex. The walls

were built of the same material as the interior, i.e., a composition

of triturated wood and fine particles of earth, and were not

separable from the inner portion. The outer part of the mass

was dense and nearly solid, but, towards the centre, it was
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traversed by many passages and flattened galleries (the latter

mostly near the base, and evidently forming the " nursery ").

The base rested partly on the sandy surface of the soil, and

partly on a dead stump (Eugenia), now eaten away to the ground-

level. The nest contained a great number of matured winged

forms and many soldiers, but few workers and eggs. Unfortu-

nately, owing to the lateness of the hour, and the fact that the

species was not recognised as being distinct from others pre-

viously investigated, no special effort w^as made to secure the

queen. A second and similar termitarium was found over the

remnant of a Eucalypt-tree (at Koolpinyah, 30/5/13). Tn this

case, the interior contained a quantity of larval excrement of

the Cetonid beetle, Ilemiphai'is insularis, the pellets being either

loose or cemented together in masses in the lower galleries.

Numerous Hemlj^haris larvte and pupae were found near the

remaining underground portion of the stump.

i/a6.—Koolpinyah, Northern Territory (G. F. Hill, 21/11/13).

Types (No.87) in Entomologist's Office, Department of Agricul-

ture, N.T.

EuTERMES TRiODiiE Froggatt. (Plates xx.-xxiii.)

Froggatt, op. cit., 1897, p. 745.

Travellers on the Darwin-Pine Creek Railway are familiar

with the great termitaria of the Spinifex Termite, and many
writers have referred to them in past years.

The mounds, or termitaria, are found on almost all kinds of

soils, and in various situations, but rarely, in the Territory at

any rate, on black peaty soils or on rocky hill-sides. They are

commonly found on sour, stiff, grey soil or sandy flats, on tim-

bered or treeless land, on dry gravelly or scrubby country, and

in the little gullies amongst the low sandstone ridges (Plates xx.-

xxiii.).

The starting-point of a termitarium is invariably a tussock of

coarse grass, never a stump, tree, or log. They vary considerably

in size, shape, and relative density, but all are constructed

entirely of fine particles of earth and sand, cemented together

with proctodseal and salivary products. The interior is a maze

of irregular chambers and passages, which are, in most cases
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tightly packed with short lengths of grass. In small, recently

constructed mounds, the outer walls and interior partitions are

very thin and easily broken, but, in the older and larger ones,

only the recently-added buttresses are fragile. The interior and

older buttresses are so strengthened, and the passages so cemented

up, that it is dijSicult to make any impression upon them, even

with a sharp pick. The writer has not made an investigation of

the interior of these giant mounds, but many of the smaller ones,

up to eight or nine feet in height, have been examined. In

every case, the interior was not sheathed in an enveloping wall,

such as exists in the termitaria of Coptotermes^ but the structure

and composition was similar throughout.

The food consists of dry grass only, the principal stores of

which are found towards the outer walls from the ground to the

summit. Many of the galleries and passages, especially in the

upper middle portion, are frequently entirely filled with earthy

material and rejectamenta cemented into a solid mass. The

queen-cell is situated in the middle, and about six inches from

the ground Above and below the queen-cell, the structure is

more open and laminated, and contains the eggs and larvse.

Adult males have not been found with the queens, nor have com-

plementary queens been discovered.

The whole structure rests upon the natural surface of the

ground, and a number of tunnels pass out under the walls into

the surrounding soil. These tunnels are flattened (averaging

about 5 mm., by 20-50 mm.) and lie obliquely to the surface, pre-

sumably to facilitate the carrying of comparatively long pieces

of grass along them to the termitarium. When stores of grass

are to be gathered, openings are cut through the intervening

soil to the surface, and the soldiers and workers pour out in all

directions. The tunnels lie a few inches under the surface, and

extend outward from the mound for some considerable distance

(44 feet in one instance). The food is gathered quickly by the

workers, carried to the openings, and thence underground to the

termitarium. The tunnels are kept in repair, and are occupied

throughout the year. Harvesting is done in the dry season, and

at night or early in the morning.
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The soldiers are very numerous and pugnacious. If a portion

of the mound is damaged, they quickly cluster about the breach

to protect the workers while repairs are being effected. The

mouth-parts are not adapted for biting, but, from the tip of the

snout, they eject a clear, honey-like fluid, which appears to pos-

sess caustic properties, besides impeding the actions of attacking

predaceous ants. This secretion does not appear on the snout as

a drop, but leaves it in a fine jet, which has the appearance of a

silken thread waving from the tip. In defence, the Eutermes

are more formidable than any of the apparently better-armed

Termes. Even powerful ants, such as Odontomachus ruficeps,

are sometimes driven off by the little Eutermes.

There is no evidence to support the assertion that the termi-

taria are abandoned during the dry season. On the contrary,

the dry season is a period of great activity, and it is the season

when most, if not all, the food-supply is gathered. Moreover, it

would be a physical impossibility for a gravid queen to leave a

termitarium; and it is hardly conceivable that the workers and

soldiers would abandon her and the thousands of eggs and young-

larvae, upon which the welfare of the community depends, to

seek shelter in the few tunnels outside the mound, even were

these roomy enough to accommodate them.

It is also erroneously stated by popular writers and others,

that these great structures are built of earth mined from below.

Doubtless, thn small quantity of earth removed in making

foraging tunnels is used in constructing the termitaria, but when

we consider how few and small tliese tunnels are, it is obvious

that the quantity of building-material obtained from them must

be very limited. With the exception of one species of Eutermes,

which builds a ver}^ small mound, all the termitt^s found in the

Territory collect the great bulk of the earth and sand used in

their termitaria, upon the surface.

Rhinotermes reticulatus Froggatt.

Froggatt, op. cit., 1896, p.540.

This a common and very destructive species often found in

dead trees, fence-posts, stacks of timber, and in boxes, benches,

jute and cotton goods, harness, etc., stored in outhouses.
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As a rule, they work under cover of an enveloping crust of

earthy material, and their detection is easy; but, sometimes, con-

siderable damage is done before they make their appearance on

exposed surfaces. Regular termitaria or mounds are rarely, if

ever, constructed in the northern part of the Territory, nor are

the young reared in trees, logs, etc., either on or above the surface

of the ground. It is a rule that the workers and soldiers make

their way in tunnels from distant underground nests, coming up

under the box or log, as the case may be, covering it with a thin

earthy crust, and rapidly reducing it to a mere shell. Occasion-

ally, one finds large nyraphse with rudimentary wings, or, late in

the wet season^ fully developed winged insects in such positions,

but the young larvae, nymphs, and eggs are not found in these

feeding-places. Although frequent attempts have been made to

follow these tunnels back to the nests, the writer has never met

with success, either owing to the fact that they were lost under

buildings, or in ground where it was impossible to keep their

course.

One termitarium, possibly proving the exception to the rule

that Rhinotermes do not build mounds, was found at Batchelor.

This was a black, cone-shaped mass of earth and triturated wood,

18 inches high, by 12 inches in diameter at the base, built at

the side of a stump, which itself was enveloped in a crust of

similar composition. Both the stump and the termitarium

swarmed with termites, but the latter contained no queen or

young. The structure resembled others in the vicinity, which

were occupied by Eutermes, excepting that it differed somewhat

in the amount of wood in its composition.

Winged swarms appear in Darwin about the beginning of

March.

Lepisma sp., and the small Tenebrionid beetle, Aphitohius

piceus OIL, are frequently associated with these termites.

The larvae of a Tachinid fly destroy Rhinotermes under natural

conditions, but they are too rare to constitute an effective natural

control (two examples only have been taken by the writer). The

parasites were taken in termite-galleries under a log, at Batchelor,

on 10th July. Each was surrounded by about eighty dead
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termites, which they had sucked dry. In captivity, they de-

stroyed, in two days, 25 and 28 Khinotermes, then pupated after

resting two days. One fly emerged on 26th; the other pupa

failed to mature.

Rhinotermes intermedius Brauer.

Brauer, Reise Novara, Zool. Th., Neuroptera, p.49.

This species is not so common as R. reticularis in the neigh-

bourhood of Darwin.

Winged forms, soldiers (major and minor types), and workers

were taken under a stack of wood in Darwin, on 29th November;

and a month later, numbers of winged insects were taken at a

lamp in the vicinity. The nest was situated, apparently, under

the floor of an outhouse, up to which point a number of tunnels

were traced.

The habits of the two species of this genus appear to be similar.

Swarming takes place at night, when large numbers are attracted

by lights, and find their way into houses.

The individuals of a svvarm, after a short flight, settle on the

ground, spread their wings, and move backwards until these are

broken off at the cross-sutures. The males are generally the first

to shed the wings, the females sometimes retaining one or more

until after mating. Immediately the wings are dropped, the

males follow the females until a crevice is found under a piece

of wood, bark, or tussock of grass, where mating takes place.

Couples placed in breeding-jars partly filled with loam, mated

under chips of wood, then burrowed down into the soil, where

they lived only five or six days.

Loc.—Darwin.

Calotermes irregularis Froggatt.

Froggatt, op. cit, 1896, p. 5 2 5.

This genus appears to be represented in the Territory by the

above species only. It is a rare termite, only one colony having

been found by the writer.

While investigating the cause of a gummy exudation from the

fork of a small, unidentified, exotic tree in the Botanic Gardens,

Darwin, on 22nd July, many larvae of a large fruit-fly {Dacus sp.)
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were found in the trunk, about three feet from the ground,

crawling in a mass of comminuted wood saturated with gum and

offensive-smelling fluid. On splitting the trunk downwards, the

termites were found in irregular vertical passages through the

green wood to a depth of about twelve inches from the fork.

The passages were partly filled with comminuted wood, gum, and

fluid, and were inhabited by the termites and fruit-fly larvie.

The extremities of the passages were drier, and were occupied

chiefly by termices of the worker-caste. The individuals com-

prised about 100 soldiers, about 400 adult workers, one male

(the king), a number of larvae and nymphse (measuring up to

4 mm. in length), and about 50 eggs. The queen was evidently

shaken out, and lost in the long grass, which surrounded the

trunk. The majority of these were secured as specimens, and

the remainder, about 12 soldiers, 50 adult workers, and numerous

nymphse, were removed, with several fruit-fly larvae, in portion

of the stump to a breeding-jar.

The remaining portion of the stump was examined, and found

to be intact for a height of 2 feet from the ground. There was

no trace of an external coverway up the outer side, or a passage

up the interior from the ground, such as are always found when

trees are attacked by other species of termites known to the

writer. In this case, the tree was attacked at the fork, about

three feet from the ground, and hollowed out to within about

one-eighth of an inch of the bark.

The fruit-fly larvae pupated between 8th and 15th August,

and the flies emerged between 1st and 9th September.

Up to 5th August, none of the nymphae showed developing

wing-pads, nor could any of them be differentiated as destined to

become soldiers or complementary queens. On 1st September,

three, young, complementary queens were found amongst the

nymphae, one of which was preserved, while the remaining two

were kept alive for observation. On 22nd September, many of

the nymphae could be separated, by the development which had

taken place in the meso- and metanota since 5th August, as

destined to become winged-forms. The little colony was now

well established, and should have provided a good deal of inter-
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esting data, had it not died out from want of attention during

the writer's absence.

This species is too rare to be regarded as an economic pest of

importance.

EXPLANATION OF PLATES XIV.-XXIII.

Plate xiv.

Fig.L—Termitarium of Coptotermes acinaci/or7ms FvoggSitt; Koolpinyah,

N.T.

Plate XV.

Fig.2.—Termitarium of C. acinaciformis; Stapleton, N.T.

Plate xvi.

Fig.3.—Section of termitarium of C. acinaciformis; Batchelor, N.T.

Plate xvii.

Fig. 4.—Termitarium of C. acinaciformiH in termitarium of Eutermes

triodice; Stapleton, N.T.

Plate xviii.

Fig.5.—Termitarium of C. acinaciformis in termitarium of Eutermes

triodice; Stapleton, N.T.

Plate xix.

Fig. 6.—Termitarium of Eutermes pasiinator, showing recentl}' added por-

tion; Stapleton, N.T.

Fig. 7. —Termitarium of Eritermes pastinator; recently added portion broken

away, to show numerous holes in wall of older portion; Stapleton,

N.T.

Plate XX.

Fig. 8.—Typical termitaria of Eutermes triodice.; 34-Mile Siding, N.T.

Railway.

Plate xxi.

Fig.9.—Large termitarium of Eutermes triodice; 34-Mile Siding, N.T.
Railwa}'.

Plate xxii.

Fig. 10.—An unusual form of termitarium of Eutermes triodice; 34-Mile

Siding, N.T. Railway.

Plate xxiii.

Fig.IL—Termitarium of Euttrmen triodice; Batchelor, N.T.

12
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FEEDING-TRACKS OF LIMAX MAXIMUS LINN.

By Thomas Steel, F.L.S.

(Plate xxiv.)

In Proc. Linn. Soc. London, October, 1913, p. 70, Mrs. Jane

LongstaiF, F.L.S. , describes and figures the feeding-tracks of this

slug. Some eighteen years ago, I noticed an individual of the

same species feeding on the film of green conferva which had

grown inside a white enamel bowl used for holding water for a

dog. The tracks are very plainly shown by the removal of the

green conferva from the white surface. There is no trace visible

of the twin scratches at the apex of the individual tracks, seen

by Mrs. Longstaff, and given in her illustration.

Mrs. Longstaff figures only a single row of the tracks, and

does not give the scale; and as my specimen shows the sequence

of a large number of rows, and also various irregular and return-

tracks, it will be of interest. The illustration is from a photo-

graph by my son, Mr. W. A. Steel, and is natural size.

I have deposited the specimen in the Australian Museum,

Sydney.

EXPLANATION OF PLATE XXI \'.

Feeding-tracks of Limax maximiis Linn. (nat. size).
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NOTES AND EXHIBITS.

Mr. Fred Turner exhibited, from his herbarium, a series of

remarkably fine specimens, collected over a great part of New-

South Wales, comprising the typical species, var. tenidor, and

the various forms of Panicumflavidum Retz., including one that

Dr. Domin has recently described as a new species, under the

name of Panicum glohoideum. Bentham and Mueller, Flora

Austr., Vol. vii., p. 474, included this form under P . flavidum;

Mr. F. M. Bailey, C.M.G., F.L.S., Government Botanist, Queens-

land, does not regard it as specifically distinct, and the exhibitor

has long held the same opinion. Mr. Turner also showed his

original figures (Plates xi. and xii.) of the typical P. flavidum,

and its variety tenicio?', which were published in the Government

"Agricultural Gazette" (Vol. iv., Part 3, 1893). The form that

Dr. Domin regards as a new species has the same robust habit as

the typical P. flavidum, except when growing in damp situations,

when it is a little taller, identically dilated leaf-sheaths and acute

leaves, which are glabrous, glaucous, and striate, a short ciliate

ligula, a panicle of several short, somewhat distinct branches,

and a slightly dilated flexuous rhachis, sometimes ending in a

distinctly aristate point. The distinctly but shortly pedicellate

spikelets, to which Dr. Domin refers, are also a characteristic of

tery many of the specimens the exhibitor has examined of the

typical P. flavidum growing in New South Wales (vide the

dissectional drawings in PI. xi. referred to). In some of the

more robust forms, many of the spikelets are a little larger and

more or less globose than those in the typical species, and have

an additional nerve or two on each of the lower glumes, but there

are the same number of glumes, and a single, large, broad palea

in each spikelet. In order to avoid confusion in the identifi-

cation of this grass in the future, it might be recorded as P.

flavidum var. globoideum. Mr. Turner's first record of this grass

in New South Wales was made in the Official Catalogue (p. 441),

Indian and Colonial Exhibition, London, 1886. It is also

recorded in his botanical surveys of New England, The Darling,

and South-West and North-West New South Wales.* As

These Proceedings, 1903-4-5.
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regards, the economic value of all these forms, the description on

p. 3 1 of Turner's "Grasses of New South Wales," published by

the Government of this State in 1890, of the typical species, is

applicable to them all, and has since been amplj^ verified by

pastoralists and stockmen all over the State. Some graziers call

these grasses " shot grass," and distinguish between the extreme

forms as " small shot grass " and " big shot grass.'" It is worth

putting on record that the plain-turkey is fond of the grain of

these grasses.

Mr. Basset Hull exhibited a skin of the Yellow-webbed or

Wilson's Storm Petrel (Oceanites oceanicus exasperatus Mathews),

caught by Mr. E. I. Bickford, on board the s.s. Cooma, between

Brisbane and Sydney on a recent voyage. This species was

found breeding in Adelie Land by the Australian Antarctic Ex-

pedition.— Also a section of a stem of Callicoma serrati/olia, from

Manly, cut through by a wood-boring beetle.

Dr. E. W. Ferguson exhibited, by the permission of the Prin-

cipal Microbiologist, a collection of foreign biting-flies recently

received by the Department of Public Health, from the Imperial

Bureau of Entomology, London. The species sent were chiefly

African, but a few Asiatic species are included. The collection

comprised Simuliidre {S sp-p.), Tabanidce {67 spp.), Muscidce (13

spp.), and Hippoboscidcn {^ ^pp.). Attention was drawn to par-

ticular species, such as Glossina palpalis and G. 7norsitans, which

were of interest as proved transmitters of disease. The collec-

tion is now housed at the Microbiological Laboratory, Depart-

ment of Public Health, and will be made available to workers

for reference.

Dr. J. B, Cleland exhibited specimens of the rootlets of Euca-

IjT^ptus, each several inches long, dependent from the roof of a

tunnel, driven at a depth of 50 ft. from the surface, at Wellington

Caves. Portion of the cave-area is at present being exploited for

rock-phosphates. The rootlets in question, which were present

in masses, had grown to the length shown since the tunnel had

been cut two months before. The rootlets show many lateral

branches, and probably represent the effort to replace roots de-
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stroyed in making the tunnel. White Box {E. alhens) grew

immediately above the tunnel. To this the rootlets probably

belong, though a Kurrajong grew some further distance away.

The depth to which the rootlets descended was probably due to

their following clefts in the rock, which had been filled with

debris, and in which the phosphatic masses had developed.

Mr. E. Cheel exhibited leaves of the common cultivated Grape-

vine ( Vitis vini/era L.) affected with a disease known as Erinosis,

caused by mites {Phytoptus vitis) which pierce and suck the young
cellular tissue and cause the so-called Erineum—hairlike develop-

ments of the epidermal cells. The specimens affected are from

Canley Vale and Campbelltown. He showed also the following

interesting series of Australian plants similarly affected with

mites, probably of the same genus or possibly Tetranychits or

some other closely allied mites. Eucalyptus saligna Sm ; Moona
Plains; A.R.Crawford; December, 1904. i^"'. sp.; Jellore Creek,

via Mittagong; E. Cheel; April, 1912. Dryayidra nivea R.Br.;

S. Perth, W.A.; A. G. Hamilton, 1902: Midland Junction, W.A.;

R. Helms; August, 1899: Swan Hill, Lowden, W.A.; Max Koch;

December, 1910. Dryattdra obtusa V\.^i\; Hopetown, W.A.; J.

H. Maiden; November, 1909. Banksia sp., probably B. rejyens;

West Australia; J. Staer; March, 1911.

Mr. A. A. Hamilton showed, on behalf of Mr. J. H. Maiden,

F. L.S., Government Botanist, tubers of Mirahilis longi/io7-a h.;

and flowering- specimens of Eucfdyptus torquata Luehmann. Both
plants are growing in the Botanic Gardens, Sydney. Mr. Ham-
ilton showed also specimens of, and communicated notes on,

various plants from the National Herbarium, comprising Plan-

tayo lanceolata L., showing basal prolification of the inflorescence.

Examples collected by Mr. E. Cheel at Colo (January, 1912)

exhibit, in the earlier stage, arrested growth of the primary spike,

with resultant crowding of the flowers at its base. This con-

dition becomes accentuated as the growth increases, and lateral

spikes are seen to be in course of formation at the base of the

primary one. In a series of specimens from Hornsby (Coll. W.
F. l^lakely) similar conditions obtain, but are carried a stao-e
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further, the formation of the lateral spikes at the base of the

primary having, in some cases, been effected, Specimens ex-

hibited by Mr. Ewen Mackinnon at the Meeting of this Society,

in November, 1913, sliow several distinct basal spikes in addition

to the primary one, which has become narrowed and elongated.

A further series (Coll. W. M. Carne; Beecroft; November, 1914)

exhibits the final stage, viz., multiplication of spikes. The primary

spike is reduced in length, and is thickly studded with whorls of

abbreviated spikes, in extreme cases almost to the apex.

—

Rosa

Hort. var., showing frondiferous diaphysis. In an example com-

municated by Mr. T. Steel (Pennant Hills; January, 1915) the

axis of the shoot is prolonged through the flower, the calyx-lobes

have assumed the form and functions of ordinary pinnate leaves,

and the reproductive organs remain undeveloped. In a second

example (Coll. L. MacDonald; Mosman; December, 1914) only

two of the calyx-lobes have shown frondescence, the other lobes

remaining normal.

—

Pelargo7iuim {Geraniurti) Hort. var. (Miss

Carne; Beecroft; March, 1915), showing lateral, foliar prolifica-

tion of the inflorescence. A tuft of leaves is noted intermixed

with sessile flower-buds at the base of the inflorescence, the whole

surrounded by a normal involucre. The unilateral inflorescence,

consisting of but two flowers, indicates arrested growth.

—

Iso'pogon aneinonifolius R.Br., (A. A. Hamilton; Newnes Junc-

tion ; September, 1914); showing the xerophytic characters

of reduced, sclerophyllous leaves, and generally stunted growth.

Two examples were exhibited. The environment of these two

examples was widely dissimilar, one growing on an elevated,

barren ridge; and the other in a swamp. According to Schimper

("Plant-Geography," pp. 2-8), the presence of humous acids in

the peaty soil of a bog creates a physiologically dry condition for

the swamp-vegetation. As a consequence, the plant living in

the swamp has been compelled to resort to the same devices for

avoiding excessive transpiration as its congener on the dry ridge,

hence the morphological similarity of the two examples.— Ca^/i^Hs

Muelleri Benth. cfe Hook, f., showing dimorphic foliage. The

juvenile leaves are still in situ, though the plant has reached the

fruiting stage. This species is described in the Fl. Austr. (vi.,
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237) as a tree attaining 20-30 feet, and Mr. J. H. Maiden (Forest

Flora of N. S. Wales, ii., 53) says:— "I have seen it up to

perhaps 40 ft. in height with a trunk of 12 in." On the dry

ridges in the higher parts of the Blue Mountains, it seldom

reaches a height of more than 6-8 feet, the example exhibited

having matured its fruit when only 1 foot high,

—

Panax sam-

bucifolius Sieb., showing leaf-variation. The leaves are from

2 inches to above 1 foot long, simply pinnate, bipinnate to pin-

natisect, with 3, 5, 7, 9, 11, 13, 15, 17, or more leaflets. The

leaflets are linear, lanceolate, oval, elliptical to rotundate; sessile,

or with petioles varying from 1 line to 1 inch long; their apices

obtuse, acute, or acuminate, and their margins entire, shortly

toothed, deeply toothed, serrate, or lobed. Measurements: 4^

inchs X 2|, 3 X IJ, 3 X 1, 3 X ^, 2 X
J, 1^ X 1|, IJ^ x 1, 1x1 line,

f X I inch,
-J
X I inch.

Dr. H. G. Chapman showed three sections of the small intes-

tine, demonstrating the internal marginal layer of the circular

muscle fibres; (l)a section of the ileum of the cat, (2) a section

of the jejunum of the cat, and (3) a section of the jejunum of

man. He had also observed this layer in the intestine of the

Echidna. He showed also a section of the fundus of the dog's

stomach, demonstrating the resistance of the oxyntic cells to

digestive action by the gastric ferments.

Dr. J. R. Dixon exhibited, under the microscope, transverse

sections of the decalcified lower jaw-bone of a dog, prepared by

the pyridin-silver-nitrate method. By this method, an elective

staining of the sheath, which lines the canaliculi, resulted. This

staining showed that the sheath lined also the lacunar spaces and

the Haversian canals. The slide further demonstrated not only

the free communication, by means of the canaliculi, between

the elements of any one Haversian system, but that equally free

communication existed between adjacent Haversian systems.
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ORDINARY MONTHLY MEETING.

May 26th, 1915.

Mr. A. G. Hamilton, President, in the Chair.

Mr. Percy G. Gilder, Department of Agriculture, Sydney;

and Mr. Arthur W. Williams, Byron, N.S.W., were elected

Ordinary Members of the Society.

A letter from Mr. J. H. Maiden, F.L.S., returning thanks for

the Society's congratulations on the award, for 1915, of the

Linnean Gold Medal, was communicated.

The President, upon requisition, convened a Special General

Meeting to be held after the next Monthly Meeting on 30th

June. Business : The Hon. Treasurer to move— " That the

Annual Subscriptions of all Ordinary Members of the Society

serving with the Australian Expeditionar}- Forces be remitted

during their term of service."

The President made regretful reference to the decease of Mr.

William Allan, of Wingham, and Mr. Charles W. de Vis, of

Brisbane. The former was the oldest Member of the Society in

point of years, elected in 188G. He settled on the Manning

River in his younger days, and spent the rest of his life there.

He deceased on 26th April, in his ninety fifth year. Mr. C. W.
de Vis, for many years Curator of the Queensland Museum, had

been a Corresponding Member for more than thirty years.

The Donations and Exchanges received since the previous

Monthly Meeting (28th April, 1915), amounting to 12 Vols.,

93 Parts or Nos., 36 Bulletins, and 1 Pamphlet, received from

40 Societies, etc., were laid upon the table.
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THE GEOLOGY AND PETROLOGY OF THE GREAT
SERPENTINE-BELT OF NEW SOUTH WALES.

Part iv. The Dolerites, Spilites, and Keratophyres of the

NuNDLE District.

By W. N. Benson, B.Sc, B.A., F.G.S., Linnean Macleay
Fellow of the Society in Geology.

(Plates xxv.-xxvii., and six text-figs.)

Introduction.—The first three Parts of this series recently

issued(l) contain some of the results of field-observations made

during the years 1909-1911, and of petrological observations

made in Cambridge, whither the writer proceeded, having been

awarded a Research Scholarship, by the Royal Commissioners of

the Exhibition of 1851. Attention was devoted in the field

chiefly to the occurrence of serpentine, and the intricate relation-

ships of the dolerites and spilites were less studied, for the

peculiar interest attaching to them was then unknown. A
perusal of Messrs. Dewey and Flett's paper on British Pillow

Lavas(2) showed the importance of these rocks, but the material

that had been collected was not sufficient to allow of a detailed

discussion, and a re-examination of the field-evidence was neces-

sary. The following is the result of six weeks' further work in

the Nundle district, and the study of about one hundred and

seventy thin slices of the rocks collected.

In the previous papers it was recognised that the coarse-

grained dolerites were intrusive sill-like bodies, and it was

believed that the fine-grained, or aphanitic, and frequently amyg-

daloidal spilitic rocks were lava-flows. At the same time it was

remarked that many passage-rocks existed, and that it was

frequently found difficult to refer an amygdaloidal dolerite of

medium grainsize either to the one group or to the other. The

same doubt as to the distinction of flow from sill has arisen in

most localities in which these rocks occur. A second difficulty

1.3
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exists in the nomenclature. It was pointed out that the term
" spilite " by original definition and present-day usage covered

only such rocks as had undergone a considerable amount of

alteration, with the formation of abundant secondary minerals.

This has not always been the case among our rocks in New South

Wales, unless we are to consider the acid felspar as a secondary

mineral (a point which is discussed below), though in all essential

features, chemical composition, structural characteristics, and

geological association, they agree entirely with the rocks to which

Dr. Flett has applied the term "spilite." To indicate this

similarity in essential features, it seemed best to extend the use

of the term to cover the apparently unaltered rocks in New South

Wales, and the name " spilite " will be employed in the sequel in

the same sense as before. The distinction adopted to separate

the dolerites and spilites, is one of texture and grainsize: the

former have a coarse or medium grainsize, with an ophitic, granu-

lar, or intersertal texture; the latter are fine-grained, or partially

glassy, with a more or less variolitic texture. All gradations

may be found between them. Mineralogically, they differ from

normal dolerites and basalts chiefly in the strongly sodic nature

of their felspars.

Geological Occurrence.—The general sequence of sedimentation

in the Nundle district has been already discussed in Part ii. of

this series. Briefly, the Devonian formation consists of a lower

portion, the Woolomin Series, comprising phyllites, tuffs, and

radiolarian jasper; a middle portion, the Bowling Alley or Tam-

worth Series, consisting of radiolarian cherts and claystones,

volcanic tuffs and breccias, and coral limestones; and an upper

portion, the Nundle or Barraba Series, made up of mudstones,

containing Lepidodendron australe and radiolaria, with numerous

bands of tuff and breccia. Spilites and dolerites occur in some

amount in the Woolomin Series, are abundant in the Bowling

Alley Series, but are absent from the Nundle Series In Car-

boniferous times, the formation was strongly folded, and slightly

overturned towards the west, and a great mass of peridotite was

injected into the plane separating the Woolomin Series from the

main bulk of the Bowling Alley Series. A large amount of
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strike-faulting took place, which has greatly disturbed the strati-

graphical succession, and this revision of the area makes it appear

probable that some modification will have to be made in the

detailed succession previously announced. It is hoped to discuss

this in a later communication, after comparative work has been

done in less complex areas. The consideration of the tuifs and

breccias (which, doubtless, are cognate with the dolerites and

spilites) is also reserved for future study.

Detailed examination of the lines of contact between the

igneous and sedimentary rocks, shows that the extent of true

lava-flows has been overestimated. In nearly every instance,

the igneous rock is intrusive into the sedimentary rock, whether

it be a coarse-grained dolerite or a fine-grained spilite : indeed,

there has only one instance been observed where doubt can exist

on this point. An interesting fact brought to light in this

revision, is the frequent occurrence of the pillow or ellipsoidal

structure, which is so common a feature of British and German

spilite-lavas. But, though it has been held by some writers that

this structure is characteristic of lavas that have flowed over the

surface of the sea-bottom, it does not appear to be confined to

these. Pillow-structure is well developed in the Nundle district

in rocks which show intrusive contacts with the surrounding

sediments (radiolarian claystones), and the alternative view held

by other writers, e.^., TealKS) and Geikie(4)* that pillow-structure

may also be produced in lavas intrusive into loosely compacted

clays on the sea-floor, is the one most applicable to the features

seen in the Nundle district. The various explanations that have

been offered for the explanation of pillow-structure have been dis-

cussed by Clements{5), Daly(6), Sundius(7), Van Hise and Leith(37),

whose papers give extensive bibliographies of the subject. f Tem-

pest Anderson describes the formation of pillow-structure in recent

* " Basic lavas flowing into water or watery silt."

t Since the above was written, Wilson's discussion of the origin of

pillow-structure in the Archaean rocks of North-western Ontario has come

to hand (The Geology of the Kewagama Lake Map-Area, Quebec. Geol.

Survey of Canada. Memoir 39, p. 50). He cites, though he disputes,

Lawson's statement that the ellipsoidal rocks of California are intrusive

(Mining and Scientific Press, No. 119, Vol. iv., 1912, p. 199).
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lavas in Savaii as follows{8) : — "An ovoid mass of lava still in com-

munication with the source of supply, and having its surface,

though still red-hot, reduced to a pasty condition, would be seen to

swell or crack into a sort of bud with a narrow neck like a prickly

pear on a cactus, and this would rapidly increase in heat, mobility,

and size, till it either became a lobe as large as a sack or pillow,

like the others, or perhaps stopped short at the size of an Indian

club or large Florence flask. Sometimes the neck supplying the

new lobe would be several feet long and as thick as a man's arm

before it would expand into a full-sized lobe; more commonly it

would be short, so that the fresh-formed lobes were heaped

together." Sundius accepts this as the process by which the

pillow-lavas were made in the pre-Cambrian rocks of Lappland,

but suggests that the pressure of the moving lava may break off

and separate the pillows from one another : this would account

for the rarity of connecting tubes between the pillows in the

lavas he describes. Daly, in his recent work (9), compares the

production of these lava-ellipsoids to the formation of the "sphe-

roidal state " in water. Sundius notes that the effect must

depend on the possession by the magma of a definite degree of

viscosity, and finds in this the explanation of the association of

pillowy and non-pillowy lavas. Mr. Harker has pointed out(lO)

that there is only a slight difference between the conditions of

injection of lava into the loose muds of sea-floor, and an outflow

of lava over the sea-floor, which is but the injection of magma
between the soft muds and the overlying water.* The difference

is naturally to be found in the slower cooling of the lava in the

former case owing to the blanketing action of the muds. It

seems quite probable that a flow with typically pillowy surface

mav show an intrusive contact with the mud-surface on which it

rests, and such may be the case in parts of the Nundle district.

While, in many instances, pillow-structure is a feature of deep-sea

marine flows, as is shown by the fine-grained nature of the sedi-

ments with which they are associated, it is clear, from Tempest

Anderson's observations, that it cannot be confined to such situa-

* Compare F. vou WolflF. Der Vulkauismus (Stuttgart, 1913), pp.252

and 255.
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tions; and, moreover, pillow-lavas have been found associated with

lacustrine deposits(36). Jukes-Brown has argued for the shallow-

water origin of the radiolarian rocks associated with the pillow-

lavas of Ballantrae in Ayrshire(ll), and Professor David and Mr.

Pittman have declared that the Tamworth radiolarian claystones

etc., which are continuous with those associated with the pillow-

lavas of the Nundle district, were developed in comparatively

shallow water(12).

The mode of occurrence of special masses may now be described.

No doubt can exist as to the intrusive character of any of the

large patches of dolerite marked on the geological map of the

district given in Part ii. They all represent areas of dolerite of

coarse or medium grainsize, and almost free from vesicles. Not

infrequently there occur in them veins of very coarse-grained

dolerite-pegmatite. Their intrusive contacts with the surround-

ing sediments are clearly observable. Often they have them-

selves been invaded by later masses of dolerite, which have a

strongly marked, fine-grained, chilled, marginal zone against the

invaded rock. Such contact-zones may be seen in several places

in the lower part of Munro's Creek.

The areas marked as spilite-flows require more detailed con-

sideration. The most important is that crossing the Peel River

two miles south of Bowling Alley Point, and extending thence

towards Hanging Rock. In the cutting on the main road, it

consists of a group of stratiform masses, which may be seen to

have intrusive contacts with the radiolarian claystones on either

side. The same features are to be seen where this zone crosses

Madden's, Moonlight, and Daylight Creeks, south of this point.

The individual sills have a medium to fine grainsize, and are

often amygdaloidal. In microscopical texture, they vary between

ophitic dolerites and variolitic spilites : this variation may be

seen on either side of a sill, and is due to marginal cooling;

frequently, however, the sill is of uniform texture throughout.

Multiple sills occur here and there, with chilled edges between

the component parts. The vesicles are filled with calcite, epidote,

and chlorite, and along the northern slope of Tom Tiger, axinite

is frequently present in the vesicles, while axinite- and quartz-
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veins occur in the vicinity. Owing to the abundance of porphyry

dykes in the vicinity, it was thought probable that the boric

acid may have been derived from an underlying mass of granite

which approached the surface in this region, though none of the

porphyries contain tourmaline. There is, however, the possibility

that the axinite may proceed from the dolerite-magma itself :

axinitic contact-rocks are occasionally observed about diabases

in Germany and New JerseydS).

On Tom Tiger, the prominent peak north of the junction of

Swamp Creek and the Peel River, pillow-structure is to be seen

in the crags about the summit. The pillows are sometimes more

than a yard in diameter, and their marginal zones of chilling are

narrow and not well marked. They are separated by narrow

bands of epidote, calcite and quartz. No exposures of the contact-

line between the sediments and the igneous rock can be seen on

Tom Tiger itself, but in Swamp Creek, half a mile to the south,

a strongly intrusive junction is exposed. The bared rocks in

the creek-bottom show that a considerable thickness, about ten

yards, of fairly coarse-grained spilite is full of irregular, twisted

fragments of chert of all sizes. The whole appearance suggests

that the igneous rock invaded partially consolidated sediments.

Pillow-structure is also observable here. Following the zone

further southwards, pillow-structure is again met with on the

ridge separating Swamp Creek and Happy Valley, and from this

was obtained the specimen of spilite, of which an analysis was

given in Part iii. The map in Part ii. shows a break in the

spilite-zone south of this point, but it has now been proved to

extend uninterruptedly to beyond Oakenville Creek, and the

contacts with the sedimentary rocks, wherever visible, show the

intrusive nature of the igneous rock.

A thickness of over four hundred feet of pillow-lava is exposed

in the bed of Happy Valley. The pillows vary from a few inches

to over six feet in diameter; the inner portion is porphyritic,

with a subvariolitic base; the outer and rapidly chilled portions

are aphanitic, and have frequently a variolitic structure. Vesicles

are not abundant, nor are they concentrically arranged; they

tend to concentrate towards the centres of the pillows. The
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individual masses are separated, as usual, by narrow bands of

epidote, etc., and quite large crystals of quartz or epidote may

occur in the cuspate cavities between several pillows; no radio-

larian chert has been observed in such a situation, though it

occurs in this manner in several British localities. Occasionally,

the pillow-lavas are invaded by massive non pillowy dolerite,

which sometimes has chilled marginal zones.

Pillow-structure may also be observed on the cuttings on the

Hanging Hock road, though greatly obscured by spheroidal

weathering. The spilites are here intersected by a dyke of horn,

blende-lamprophyre. The exposures on Oakenville Creek, just

to the south of the road, are almost entirely covered with drift

;

one exposure, however, shows a most intimate mixture of spilite

and chert. Fig. 1 was traced from a flat-ground surface of a

Text-fig. 1.—Spilite intrusive into radiolarian clay.

(Nat. size).

specimen obtained from here. The microscopical character of the

entangled chert suggests that, in this case, it is largely, if not

entirely, the product of infiltrations subsequent to the consolida-

tion of the igneous rock. Such is believed by Messrs. Reynolds

and Gardiner* to be the origin of the strings and patches of

chert in the spilites of Kilbride Peninsula, County Mayo, Ireland.

Another important mass of pillowy rock commences nearly a

mile further up Swamp Creek than the point where the first zone

crossed, and continues thence up the gorge to the falls. It

* Quart. Journ. Geol. Soc, 1912, pp.80-81.



128 GREAT SERPENTINE BELT OF NEW SOUTH WALES, iv.,

may be a repetition of the first zone, though this does not

seem probable at present. Near the entrance to the gorge is

exposed the mass of chert and spilite shown in Fig. 2A. This is

the only instance in which doubt may exist as to the intrusive

nature of the pillowy rock. The manner in which the banding in

the chert bends in and out sympathetically with the boundaries

of the lava-pillows, may indicate that they were deposited on a

pillowy surface. On the other hand, the upper mass of lava has

transgressive boundaries against the chert. It is not pillowy

where it is in contact with the chert, but the structure becomes

observable about thirty feet above the chert. The upper mass

may be a surface-flow which has broken up the lines of bedding

of the clays over which it flowed, but the section does not pre-

clude the possibility that both the upper and lower masses of

igneous rock were intrusive into soft clays, crumpling, or break-

ing through their lines of bedding as they went. Exposures of

chert and spilite observed higher up the gorge clearly exemplify

the second alternative. Indeed, there does not seem any other

explanation possible for the features illustrated in rigs.2B and

.20. These narrow bands of chert lie in a great thickness of

pillow-lava, probably four or five hundred feet (screes and tangling

brushwood prevent more exact measurement). The pillows may
be as much as eight feet in diameter, and are just like those

occurring in Happy Valley. Not infrequently they are quite

free from vesicles. In between the pillows is often a very fine-

grained rock which looks like chert, but which the microscope

proves to be made up of quartz, epidote and a little actinolite;

the same minerals, less finely crystallised, form the usual bands

separating the pillows. As in Happy Valley, there is no radio-

larian chert between the pillows, nor do they show the strongly

marked radial contraction-cracks that are sometimes seen in

similar rocks in other parts of the world. There are associated

massive intrusive dolerites quite indistinguishable, in hand-speci-

men, from the rock in the centre of the pillows (though under the

microscope they may appear less variolitic), and it is often diflS-

cult to determine whether there is a passage from the pillowy

rock into the massive dolerite, or whether there is a definite

boundary between them.
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No very definite statement is possible with regard to the other

masses of spilite mapped, since their boundaries are rarely ob-

servable. It seems safest to consider them, also, as intrusive,

whether they are vesicular or not, when there is no evidence to

the contrary, and particularly when the rock is not pillowy, and

S

a

the texture is not more than subvariolitic. Even highly variolitic

rocks have been proved to be intrusive. On such negative evi-

dence, we may class as intrusive spilites or amygdaloidal dolerites,

the bands shown on Moonlight Hill, tliose on the western side
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of Tom Tiger, and those forming the White Rocks overlooking

Munro's Creek (see Part ii., Plate xxiii.). Confirmation of the

intrusive nature of the first-mentioned group of spilites, is

afforded by two poorly exposed contacts, and in the last case we

find, on tracing the horizon of the igneous from the crags down

across the scree-covered slopes into Munro's Creek, the great

mass of White Rock is represented by a number of narrow sills,

all intrusive into the cherts or claystones. But, though the sills

often show transgressive boundaries, the general course of the

mass is parallel to the strike of the country.

With regard to the statement made previously, that a lava-flow

occurred on Moonlight Hill, swamping the coral-limestone, some

modification must be made. A closer examination of the field-

occurrence showed that the specimen described was*not part of a

flow, but of a mass of agglomerate, composed almost entirely of

spilite-fragments, and evidently formed adjacent to the point of

eruption. As stated, it contains large and small masses and

fragments of limestone, some of which contain recognisable fossils

of coral. On the western side of Munro's Creek, however,

opposite to the Razorback, there is also an association of spilite

and limestone, with somewhat analogous characters. The lime-

stone, unfortunately, is so crystalline that no organic remains

are preserved. It forms a lens about seventy yards long and ten

wide. At its northern extremity, it is most intimately mixed

up with lava showing skeleton-crystals and other indications of

rapid chilling, and this passes laterally into a solid mass of lava,

containing numerous fragments of limestones and calcite-filled

vesicles. The igneous rock must here be an intrusive body,

formed probably at a small depth below the sea-floor.

The nature of the spilite-occurrences in the Woolomin Series is

not clear. Dolerites have been proved to occur, and a special type

of spilite as yet not chemically analysed. They are rather crushed,

and are less variable in texture than the igneous rocks in the

Middle Devonian. Only one instance of pillow-structure (and

that a dubious one) has been seen in the spilites of the Woolomin

Series in the Nundle district; it occurs in a tributary of Munro's

Creek. Generally the rocks are quite massive, and free from
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vesicles. It may be mentioned here that well marked pillow-

structure has been observed in some amygdaloidal spilites occurr-

ing in the Woolomin Series in Portion 56, Parish of Loomberah,

by the bridge over the Peel River, eleven miles south of Tam-

worth. These rocks are highly altered, as much so as the majority

of the British spilites known to the writer. It cannot be doubted

that long strips of Bowling Alley (Middle Devonian) rocks are

faulted or folded in among the Woolomin Series, but the spilites

of these strips should be usually distinguishable from those belong-

ing to the Woolomin Series. Distinction between the two sets

of dolerites is not clear at present.

Other rock-types occur that are cognate with the spilites, though

differing from them in varying degree. In Munro's Creek, com-

mencing at the Bazorback, and running thence up to the end of

/\f'firoMn'ujrf Scale

Text-fig. 3.— Pavement of Pillow-Lava.

the westernmost branch of it, is a series of pale grey green rocks.

This mass was overlooked in the first survey, being thought to

have been merely a rather altered tuff. Its eastern side adjacent

to the serpentine is a flow-breccia, and traces of the same rock

appear on the western side of the mass on the other side of the

creek. The main mass is composed partly of a very fine-grained

variolite with a most peculiar microscopical structure, partly of

a subvariolitic porphyritic rock, and partly of a rock with an

almost doleritic texture, intrusive into the finely granular or

aphanitic variolitic rock. The porphyritic rock has a well

developed pillow-structure, and several pavements of it are

exposed in the bed of the creek. Fig. 3 illustrates one of these.
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The doleritic type is abundant, but does not exhibit pillow-

structure. It has not been possible to determine the mode of

occurrence of these rocks. They lie in the most disturbed zone

in the Bowling Alley rocks, and the steep scree-covered slopes on

either side do not expose any lines of contact between the sedi-

ments and the igneous rocks. It is almost certain that the series

is faulted and folded, probably in a syncline. The occurrence of

the breccia on both sides of the creek may be due to this; lines

of shearing are to be seen in the rock. It is not clear, also,

whether any of the rocks were actual flows. At the southern

extremity of the mass there is a band of variolite only a yard

thick, lying in a rather wider band of decomposed flow-breccia.

The line of contact between this and the sediments is indecisive.

There is also no clear evidence as to the relation between the

variolitic leucocratic rocks and the strongly magnetitic spilite,

described above as intrusive into a limestone. There seems to

be almost a passage between the two types. In the creek below,

pillowy spilitic boulders are associated with the variolites, and

here again passage-rocks seem to occur, but the relation of the

two types in situ is unfortunately obscured. A passage from a

rock free from magnetite into one rich in that mineral is not

impossible, as will appear from the consideration of the magnetite-

keratophyres. A dyke of odinite traverses the series.

The most remarkable of all the rocks are the keratophyres.

Of these are to be distinguished the keratophyres proper, the

magnetite-keratophyres, the quartz-magnetite-keratophyres, and

the quartz-keratophyres. The simplest occurrence is that of the

keratophyre at Hanging Rock, which has been mentioned pre-

viously (Part ii., p.586; Part iii., p.666). It is also in a zone of

great disturbance, and its relations are obscured. It seems pre-

ferable to consider it as a short sill, rather than as a volcanic

plug. The rock is made up almost entirely of plagioclase, and

analysis shows its extremely sodic character.

The magnetite-keratophyres are linked by passage-rocks both

to the spilites and to the keratophyres. In the one sequence,

the spilite passes into magnetite-keratophyre by the gradual

diminution in the amount of augite present, and the increase in
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amount and decrease in grainsize of the magnetite; and by the

substitution of a very slaggy for an amygdaloidal habit. The
change from keratophyre into magnetite-keratophyre is a more

complex one, and is discussed at length in the sequel.

North and south of Folly Creek, near the serpentine, there are

small masses of spilitic magnetite-keratophyre, which seem to be

intrusive into the adjacent sediments. No unusual tectonic

features appear in their neighbourhood. Here and there through-

out the district are little patches of spilite, richer than usual in

magnetite, and showing some approach to the character of mag-

netite-keratophyres. These, however, are of rare and limited

occurrence only.

The main region of development of the purely keratophyric

type of rocks lies north-west of Bowling Alley Point in the

region between Hyde's and Cope's Creeks. About a mile due

west of the small infaulted area of Permo-Carboniferous rocks, is

what may be termed the Hyde's Creek Complex. It forms a

small ridge, running back from the creek. Fig. 4 is a map of the

occurrence. The normal strike of the region is that seen to the

north-east of the figure, namely, N.N.W.-S.S.E. The strata

following this strike are steeply inclined cherts and agglomerates

or breccias. The strike warps round from N.N.W. to W.N.W.
A fault cuts almost perpendicularly across this, and south of the

fault lies an area, the strike of which swings from N.E. to E.N.E.

The line of fault is marked by a series of masses of jasper, not of

the usual red homogeneous character, but more clearly a secondary

vein-like and vesicular rock, with quartz and chalcedony and
crystalline haematite ; the last is present as a finely divided

colouring matter, as crystals in druses, and in veinlets through

brecciated jasper. Where the jaspers cease, there continue zones

of red jasperised radio] arian chert. Microscopical sections of

these clearly show the metasomatiq effect of ferruginous siliceous

solutions.

Intrusions of igneous rock occur both north and south of the

fault-line. At the southern end of the hillock is a complex of

keratophyre and magnetite-keratophyre as shown. No actual

contact with the chert has been seen, but the intrusive nature of
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the igneous rock can scarcely be doubted. The keratophyre,

when fresh, has a translucent white colour, and is divided up

into small portions, generally about two millimetres in diameter,

closely compacted together, and generally without any intervening-

matrix. A little pyrites is usually present. On weathering, a

white kaolinitic rock is produced, or a red or yellow ochreous

one. Towards the centre of the mass, and also to the north-east,

magnetite-keratophyre is developed. The passage from the one

rock into the other is a gradual one through many peculiar inter-

mediate types to be subsequently described. The increasing-

amount of magnetite may be regularly distributed, giving a

uniform grey rock, but more usually it is very irregular, pro-

ducing breccia-like or nodular rocks. Following these, are almost

pure magnetite-keratophyres with but few veinlets of felspathic

rock. Finally, in the centre of the ferruginous area, is a black,

heavy, and very slaggy magnetite-keratophyre, in which the

abundant irregular vesicles are never amygdaloidal, and are

nsually filled with calcite. A similar passage from purely

felspathic into richly magnetitic rock occurs on the summit of

the hillock. Between this and the former mass, is a long intru-

sion of quartz-dolerite, containing very little augite, and passing,

on the margin, into fine-grained, non-porphyritic rock, the com-

position of which approaches that of an augitic quartz-kerato-

phyre. North of the jasper-band, is a lenticular patch of very

vesicular red-brown quartz-magnetite-keratophyre. The vesicles

are round or slightly amygdaloidal, and the rock is not at all

Along the zone of agglomerate to the north, other small occur-

rences of quartz-magnetite-keratophyre may be found, and the

line of contact between these and the agglomerate is very difficult

to define.

At Silver Gully, a mile north of the Hyde's Creek complex, is

a second complex, of which a sketch-map is given (Fig.5). This

is only very roughly drawn to scale. Beside the agglomerate, is a

band of limestone forming a bold outcrop. To the east of this is a

narrow band of spilitic agglomerate, beyond which is a long intru-

sion of dolerite like that in the Hyde's Creek complex. There
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does not seem to be a clear boundary between the agglomerate
and the dolerite, and there is certainly no boundary between the

dolerite and an offshoot of spilitic magnetite-keratophyre, which
cuts across a second band of limestone, and opens out into a
roughly circular area of fine-grained, red-brown and highly

Q^^z"^

--Hi^'

Text-fig.5.—Silver Gully Complex,

vesicular (not slaggy), not very ferruginous magnetite-kerato-

phyre, which passes into a richly magnetitic slaggy rock. The

dolerite-sill may be traced for about half a mile to the north,

and the agglomerate at its western edge seems to grade into a

coarsely granular porphyritic quartz-keratophyre, which, on micro-
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scopic examination, proves to be composed entirely of fragmental

quartz and albite. Agglomeratic rocks of a rather different

nature, composed of fragments of keratopbyre, magnetite-kerato-

phyre, and dolerite in a matrix of keratopbyre, lie to tbe west of

a great band of jasper, which forms the ridge of the hill between

Silver Gully and Pipeclay Creek. This agglomeratic rock appears

to be rather of the nature of an intrusive igneous rock, filled

with cognate inclusions.

The jasper has the same peculiar feature as that of the Hyde's

Creek complex. The scree from the ridge covers the easterly

slope, and through it there appear two small areas of vesicular

quartz-magnetite-keratophyre like that north of jasper at Hyde's

Creek.

Below the limestone on Pipeclay Creek, there is another

intimate association of agglomerate and massive igneous rock (in

this instance a porphyrite) in which it is difiicult to distinguish

between an agglomerate, and an igneous intrusion tilled with

inclusions. This has not been investigated yet. East of this

mass, and extending from Silver Gully, across Pipeclay Creek

towards Cope's Creek, is a band of very siliceous keratopbyre.

It is a grey rock, often containing small felspar-phenocrysts, very

vesicular, and often amygdaloidal. The long amygdules are filled

with calcite, or frequently with quartz or agate, while the micro-

scopic features of the rock show further signs. of the action of

silicifying solutions. Occasionally the rock is traversed by veins

of red jasper. In this case, also, there is no line of contact with

the sediments exposed, nor is it obvious that the mass is an

intrusion. It is very uniform in character, has a width of from

fifty to a hundred yards, and is not associated with any obviously

ejectmental deposits.

Petrographical Characters.

In the foregoing, the Devonian igneous rocks were classed

into the dolerite-spilite series, the keratophyres, quartz-kerato-

phyres, magnetite-keratophyres, and the variolites of Munro's

Creek. They were briefly described in Part iii. of this series, but

a more detailed account is now possible, and some modification

of the former statements must be made.

14
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1. The Alhite-dolerite and Spilite Group.

General features.—These rocks are by far the most abundant

of the Devonian igneous suite. Mineralogically and chemically,

they form a very well marked homogeneous group; and, though

the variety of textures developed is very great, they are con-

nected with one another by a complete series of intermediate

textures. At the acid extremity of the group there are passage-

rocks into the keratophyres. The mineral composition is simple.

Throughout the whole group, the predominant mineral is an

acid plagioclase. Augite occurs in amount varying from one-

fifth to more than one-half of the amount of the felspar. Ilmenite

or titaniferous magnetite is next in order of abundance, but

varies within wide limits, as does also the amount of apatite.

Quartz varies greatly in amount, and in the role that it plays : it

may occur in isolated grains, in interstitial mosaic, or in micro-

pegmatitic intergrowth with felspar. Rarely a small amount

of primary, brown hornblende is present. Pyrites is usually

present, though only to a small extent. No definite sign of

olivine is seen, even among the decomposition-products. Potassic

minerals, such as biotite and ortjioclase, are absent. The

feature which distinguishes the whole group from rocks, similar

in chemical composition and geological association in other parts

of the world, is the comparative freedom from decomposition.

Secondary minerals are present in most of the rocks, calcite,

chlorite, or epidote, but usually only in small amount. Com-

plete uralitisation is almost confined to the dynamically altered

rocks of the Woolomin Series.

Chemical composition.—The chemical composition of this series

is exemplified by the table herewith, and may be contrasted

with the average composition of basalts as given by DalyO).

The chief feature of our rocks is their richness in soda, and, to

a lesser extent, in titanium, (Daly points out that the two often

go together) while the alumina, potash, and lime are low. The

total iron oxides and magnesia, and the silica of the rocks free

from quartz, are about the same as that of the average normal

dolerite,
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Tablk of Analyses of
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that all the felspar in the rocks is albite or acid oligoclase. The

excess of anorthite molecule must be present in the pyroxene,

which is abundant in the first three, but rarer in the last : the

presence of some epidote and chlorite also removes some of the

alumina that is reckoned in the calculation as if it formed anor-

thite. The felspars are often quite clear, and their position in

the acid group is nearly always determinable from their positive

biaxial character, and their refractive index which is lower than

that of Canada balsam. More exact determinations are difficult.

The Carlsbad twinning law has not been seen in combination

with the albite law; extinction-angles measured on the albite

lamellae perpendicular to (010) give maxima between 8° and 16",

indicating a composition between acid oligoclase and albite. Prof.

Becke's methods of investigation in convergent light are rarely

applicable(l*). A measurement made of the angle between the

points of emergence of the optic axes of adjacent lamellae of a

pericline twin, indicates a composition of about Abg gAn^ 5, which

again is within the limits expected. Occasionally, the felspars

are slightly zoned, albite is at the margin, and oligoclase within.

In the earlier account of these rocks, it was stated that andesine

predominated among the quartz-dolerites. This is not confirmed

by a more extended investigation. Andesine occurs but rarely,

and the crystals of which it forms the central parts are strongly

zoned. The determination of andesine in some slides remains

doubtful owing to the dusty character of the felspar, and in other

cases a testing of the Canada balsam shows that it has been

insufficiently cooked, and has therefore a refractive index less

than that of albite, leading to the above-mentioned error. It

was reported, also, that spongy felspar occurred in one instance,

though the mineral is usually compact; further search has not

brought to light any other instance of spongy felspar than one

described. In the porphyritic rocks, no difference can be found

between the composition of the microlites and of the phenocrysts.

Apart from its unusual composition^ there is little to suggest

that the acid felspar is not of primary origin. In one rock only

has labradorite been found, namely, 1040, the specimen illustrated

in Fig.l. The felspar forms clear fresh laths, and is associated
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with fresh augite, and chloritic decomposition-products of a

glassy base.

The pyroxene, also, is generally fresh. Though in many cases

there has been a small amount of chlorite, uralite, epidote, and

calcite produced from the pyroxene, there is nothing that re-

sembles the highly altered state of pyroxenes in most British

spilites. No alkaline pyroxenes have been observed, nor any

rhombic pyroxene. Dr. Cox suggests that the quartz-dolerite of

the spilitic series in Wales(15) may be found to contain augite

rich in the rhombic pyroxene molecule. The present series of

rocks have been specially searched for this feature, and the optic

axial angle of many crystals was measured by the graphical

methods of Professor Becke. They proved to be very uniform

in character; the value of 2V lay in nearly all cases between 42°

and iS\ This is rather less than the normal value for augite,

but does not prove the presence of enstatite-augite, in which the

angle may diminish to zero. Calculation from the analyses shows,

howe^r, that some of the RSiOg molecule must be joined with

diopside molecule in the pyroxene developed. There is no

difference between the character of the pyroxene in a quartz-

dolerite and that of a dolerite free from quartz. Sahlite-structure

is never seen, though twinning is often present. The pyroxene

is generally greyish-green in colour when seen in section, and in

some of the more finely granular rocks it has a purplish tinge.

The hornblende has the usual reddish-brown colour of horn-

blende in basic rocks, is rarely present, and in small quantities

only.

The ilmenite occurs in plates of very irregular size and shape,

and, in more altered rocks, is frequently leucoxenised. The

apatite and pyrites are as usual; the mode of occurrence of the

quartz will be described below.

The Texture.—The distinction between the dolerites and spilites

is one of grainsize only, and is a most indefinite one. There is a

wide range of texture between which every gradation can be

found. At the holocrystalline end of the series, the most marked

type of texture is that of the intersertal quartz-albite-dolerites of

Hanging Rock. In these, the crystallisation of the apatite
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occurred first, that of the ilmenite and augite followed; large

prisms of plagioclase then formed, often with quite idiomorphic

extremities; their outer portions are clear albite or oligoclase;

the inner parts are often dusty and indeterminate ; though

generally acid, they appear at times to have a core of andesine.

The mesostasis between these crystals is very varied in character:

sometimes it is merely a quartz-mosaic of minute grains; or it

may be a mosaic of minute grains of quartz and an untwinned

felspar, which has the same refractive index as that composing

the outer zones of the plagioclase crystals; or it may be a micro-

pegmatitic intergrowth of quartz and felspar, radiating from the

edges and particularly from the coigns of the large felspar

crystals, and these micropegmatitic fringes may be narrow or

may stretch across the whole space between the enclosing

crystals. Again, the mesostasis may consist of a pericline-

twinned mass of felspar, wrapping round the end of the plagio-

clase prisms that project into the interstitial spaces. Finally,

there are instances of the whole interstitial space being ofcupied

by a few large quartz-grains; this last type of mesostasis, though

fairly common in the dolerites directly associated with the spilites,

is absent from a purely doleritic mass like that of Hanging Rock.

Apatite crystals are rarer in the mesostasis than in the main

part of the rock; this is the reverse of a feature commonly ob-

served in the quartz-dolerites(16).

With decrease in the quantity of quartz, the rock-texture

becomes conditioned more entirely by the position of the felspar

prismoids. In Munro's Creek, some of the dolerites have a

strongly gneissic texture, owing to the parallel position of the

felspars. Augite is generally fairly abundant, forming about a

third of the rock; it is usually roughly idiomorphic. Ilmenite

and apatite vary greatly in amount.

From this stage there is a passage into the ophitic texture,

with a decrease in the size of the pyroxene crystals. Rocks with

this texture are not so common as the former, and are among

the purely doleritic sills, but the structure is most developed in

connection with the passage-rocks between the dolerites and

spilites (see Plate xxv., fig. 2).
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The majority of the rocks which we shall term spilites have

the texture characteristic of the spilites of Germany, and differ

from these only in their greater freshness. They are partially

porphyritic or glomeroporphyritic. The glomeroporphyritic types

have small ophitic aggregates of augite, felspar, and ilmenite, as

well as isolated phenocrysts of the same minerals. The ground-

mass varies considerably; in some rocks it has a basaltic habit,

but differs from basalt in the following peculiarity : the felspar

phenocrysts have been enlarged, their outline is no longer sharp

and rectilinear, but embayed, each embayment being filled with

a grain of augite, on either side of which there project little

tongue-like points of felspar (see Plate xx v., fig. 3). Somewhat

similar characters have been described by Rinne from the diabases

of the Harz Mountains(17). There is usually no flow-arrange-

ment of the felspars, and, though the rocks are vesicular in

places, there is no special alteration in texture noticeable about

the vesicles.

Another type of groundmass has much greater distinction

between base and phenocryst, and a more marked flow-structure.

This is very characteristic of the zone of spilitic rocks that

extends north and south from Tom Tiger. 'I he sharply bounded

plagioclase phenocrysts have frequently microlitic extensions,

giving swallow-tailed, or pronged terminations. The augite

phenocrysts are moulded against the felspars, and do not show

skeletal forms. Ilmenite and magnetite form long irregular

aggregates of small grains. The groundmass consists of felspar,

in the form of strips not much shorter than the phenocryst, and

varying in size thence down to the finest microlitic dimensions.

Its outline is rarely rectilinear; it has skeletal extensions, or is

bent and twisted, forming shreds rather than laths. There is

sometimes a general flow-arrangement; at other times the felspar

is more radially grouped (a subvariolitic texture), or is quite

irregular (see Plate xxv., fig.o). Associated with the felspars,

are minutely granular augites and ilmenites; not infrequently

the augite lies in narrow streaks between the felspar shreds.

With decreasing ^rainsize, this texture becomes more and more

confused, and the rock is more readily chloritised. Skeleton-
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crystals of augite occur, which are like rods made up of very

minute grains, and feathered, one might say, with tiny plates of

ilmenite. Such minutely granular augite is also frequently

around minute laths of plagioclase. In many of these rocks

there is more or less brown glass in the base (see Plate xxv., fig. 6).

The spilites are frequently vesicular, and sometimes, in the holo-

crystalline spilites, the vesicles are surrounded by hypocrystalline

rock. One of the most remarkable types of rock is that in which

an ophitic dolerite of medium grainsize has interstitial areas of

fine-grained subvariolitic rock (Plate xxv., fig.2).

The amygdaloidal dolerite and holocrystalline spilites described

above are characteristic of the non-pillowy masses of spilite and

the central portions of the pillowy spilites all along the French-

man's Spur, and the slopes north of Tom Tiger. The outer por-

tions differ in being hypocrystalline. The phenocrysts and

felspar microlites in the groundmass are sharply bounded, take

on more distinctly the clustering radiating habit of variolitic

rocks and are surrounded by a blackened border, full of skeleton-

ilmenite and finely divided augite. In such rocks, there are fre-

quently clear traces of fiow-breeciation, the several fragments

being sharply bounded in some places; in others they merge into

the surrounding rock. These rocks show many structures within

a short space, glassy, fragmental, or variolitic, solid or filled with

lakelets of chlorite. In all these the felspars remain quite clear,

and are acid oligoclase or albite. The extreme outer margin of

one pillow in Swamp Creek exhibits a structure of which no

parallel is known to the writer. It so closely resembles the plan

of a pillow-lava that it may be termed the micro-ellipsoidal

structure. It is probably a first stage in the formation of vario-

litic structure, preserved owing to the sudden quenching. The

rock is broken up into small ellipsoidal portions about 0-2 mm. in

diameter, consisting of radiating fibres of a dark brownish-green

colour (chloritised augite ?), surrounded by a ring of clear epidote.

This epidote is separated from the epidote in the adjacent

micro-ellipsoid by a thin band of grey dusty material, which

widens out inco tricuspate areas at the point of contact of three

micro-ellipsoids, just as does the material between the large
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ellipsoidal masses in pillow-lava. Within the micro-ellipsoids are

phenocrysts of more or less epidotised plagioclase and fresh augite

(Plate xxvi., fig. 10).

Another type of structure occurs in the rapidly chilled rocks,

particularly in the fragments of spilite in the agglomerates asso-

ciated with the limestones. This has been already described, and

is illustrated in a previous paper (Partiii.,p.665, and Plate xxvii.,

fig.2).

Occui'rences of various types of dolerite and sjnlite.— The two

widest masses of dolerite are those on Munro's Creek and Hang-

ing Rock. The first is about five hundred yards wide. Its

eastern margin, against a fine-grained tuff, is a very fine-grained

mass of uralite and chlorite, with a few phenocrysts (1041).

A yard from the margin, the grainsize is larger (0-2 to 0-3 mm.),

though the rock is still considerably decomposed. From this

there is a gradual increase in grainsize inwards, and also an

increase in the amount of quartz. A wide zone occurs lying

from one hundred to one hundred and fifty yards from the bound-

ary marked by a gneissic (iluxional) structure. The inner quartz-

dolerite has the composition given on p. 139 (1021), while the

rock outside the gneissic band is free from quartz and has a lower

percentage of silica (1002). A narrow fine-grained margin

appears also on the western side of the mass, and is separated

from the invaded rock (tuff-breccia) by a few inches of a finely

granular aplitic rock which merges into the tufi'. Under the

microscope(1182) it is seen to be made up of small (0*05 mm.),

equidimensional grains of albite, frequently free from twinning;

at other times so finely laminated with albite and pericline

twinning as to appear like microcline, save that its optical char-

acter is positive. A few small crystals of augite, and a little

ilmenite are also present.

The large mass of Hanging Rock, which is half a mile wide, has

an acid central portion. The rock figured on Plate xxv., fig.l

(1065), from the central portion of the massif, is much richer in

silica than that near the margin, which contains 54% SiO„ (see

analysis 145). The grainsize does not vary noticeably across the

massif.
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The dolerite of the Possum Tunnel and elsewhere, near Bowling

Alley Point, has been invaded by a coarse pegmatitic dolerite,

consisting of oligoclase-albite (not andesine), augite, and large

ilmenite-plates with a little interstitial quartz and plagioclase.

The rock is rather crushed, and much veined with quartz, epidote,

and calcite.

The long string of spilite-occurrences, running from north of

Tom Tiger to the Oakenville Creek, have been already described.

The spilite first analysed is one of these (117, N.T.415, Part iii

,

p.704). It has a complex texture; coarse phenocrysts and

glomero-porphyritic aggregates occur in a spilitic groundmass

in which are vesicles filled with calcite, and surrounded by

fine-grained, subvariolitic, hypocrystalline material (see Part iii.,

Plate xxvii., fig.l). The spilites of Moonlight Hill have a par-

tially granular, partially ophitic texture, and pass laterally into

fine-grained spilitic masses. No special textural features are to

be seen in the dolerite that contains axinite in its vesicles, save

in the widely differing character of the material filling adjacent

vesicles. Quartz, epidote, chlorite, calcite, and axinite occur

singly, or in association.

A small sill crossing Moonlight and Madden's Creeks exempli-

fies best the porphyritic spilites with basaltic groundmass (Plate

XX v., fig. 4). Its vesicles contain quartz, which also appears to

be replacing the rock metasomatically. Both magnetite and

ilmenite occurred, but the latter is now changed to titanomor-

phite. The sill, though only four yards wide, is much more

finely granular on the margin than within, though there is no

alteration in texture or composition.

The spilitic rocks in the Woolomin Series are not so varied in

texture. They are rather basaltic in character, and the pheno-

crysts are not very abundant. ]n one instance only has a pillow-

like mass been found in the Woolomin rocks of the Nundle dis-

trict. The rock of which it was composed consists of a few

phenocrysts, clear plagioclase and uralite, set in a base of the

same materials. The felspar of the groundmass is fresh, often

untwinned, and very fine-grained (PI. xxv., fig.3). Other rocks

show the same original structure, but are more crushed. A few
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coarse-grained dolerites occur among these. They are also greatly

shattered, traversed by shearing lines and long bands of crushed

minerals. The felspar is difficult of determination, owing to the

poor development of twinning, but it can never be said to have a

spongy structure. The pyroxene is almost entirely changed to

uralite.

The Variolites and associated Dolerites.

These rocks form a small group quite distinct from the normal

spilite-dolerite series. Two occurrences may be noted as examples.

The first is only a single narrow dyke traversing the cherts

opposite Lyons' house in Swamp Creek. Variolitic texture is

very well shown among the felspars, while the remaining minerals

have become almost entirely changed to carbonates. The second

mass is much larger and diversified. It occurs in Munro's

Creek. The field-relationships have been described above. The

breccia-like rock on the eastern margin(1090) consists of frag-

ments of crystalline rock, set in a light yellow-brown glass, which

is hypocrystalline, in places approaching to the character of the

fragments which it includes. The most abundant of these inclu-

sions are those least different from the groundmass. They are

porphyritic with albite phenocrysts in a grey hyalopilitic matrix,

containing many laths of felspar. The proportion of glassy to

crystalline matter, and the extent to which flow-structure is

developed, differ considerably in the several fragments, as do also

the size and abundance of the phenocrysts. A second type of

inclusion is holocrystalline. It contains fewer phenocrysts than

the above, and has a pilotaxitic to trachytic base, consisting of

albite laths with a little ferromagnesian matter, chiefly epidote

and actinolite pseudomorphs after pyroxene. Wide variations

occur in the extent of development of the flow-structure and the

amount of ferromagnesian minerals. The type passes into the

one first described. In addition, there are isolated crystals of

albite, which project into the in^.lusions of the first-described

type in a manner which shows that these inclusions were still

plastic while they were in the glassy groundmass. There can be

little doubt that this is a rock produced by the consolidation of

a moving magma, which was shattered and the fragments were
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incorporated in tiie crystallising moving melt, which chilled and

solidified rapidly. In other words, it is a flow-breccia. When
decomposed, this rock appears in handspecimen like a schistose

tuff. A thick band of it crosses the eastern branch of Munro's

Creek.

The most peculiar rocks are the variolites. There are several

types of these. The most aphanitic stage is a dense, pale green

rock containing white spherical spots, which have no definite

outlines. It occurs in a narrow pillowy mass on the western-

most tributary of Munro's Creek, and again on the main creek

near the Razorback(l034, 1089). Under the microscope, it is

seen to possess a grey-green base divided up into acutely angular

portions separated by straight colourless rods running in all

directions(Pl.xxvi.,f.9). These rods are quite sharply bounded, but

their nature and composition cannot be determined. They suggest

felspar by their appearance, but are untwinned and divided into

irregular lengths, each occupied by a single transparent mineral,

different in optical orientation from its neighbours. The elonga-

tion of these short portions of the rods may be positive or nega-

tive. Professor Gregory has described similar structures in the

variolite of the Fichtelgebirge(18), and Michael Levy in that of

Durance(19).* These authors suggest that these maybe contrac-

tion-cracks filled with secondary felspathic material. The same

explanation may hold for the rocks under discussion, but it is

difficult to account for the absolute rectilinearity of the struc-

tures. Where these rods intersect, there are occasionally radiate

spherulites of felspar (varioles). The angular spaces between the

rods are composed of very fine green fibres, with a radial or

curved arrangement about one or more centres, often recalling

the arrangement of the line of force about a bar-magnet. They

lie in a colourless, weakly birefringent groundraass. The greenish

fibres extinguish at small angles, and are probably chlorite. No
primary minerals or recognisable pseudomorphs occur in these

rocks. In a more crystalline stage of this rock, the chlorite

plates are more individualised; large plates are associated with

* For a summary of all the earlier work on variolites, see Gregory and

Cole's paper, " Variolitic Rocks of Monte Genevre," Quart. Jouni. Geol.

Soc, 1890.
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epidote and are probably pseudomorphs after plagioclase. The

rod-like structures still persist, but are either less well marked,

or are emphasised by the development in them of lines of mag-

netite, or they are completely hidden by secondary minerals.

Other types of variolite are porphyritic; they contain {e.g., 1007)

phenocrysts of decomposed augite and plagioclase, in a confused

more or less variolitic base, composed of laths and skeletal forms of

felspar, together with a little uralite, epidote, and chlorite; a little

secondary quartz is scattered about in small irregular patches.

Associated with the rocks just described, is a very beautiful

variolite which consists chiefly of felspar with a little interstitial

augite. The characteristic radiating structure is well shown

(Plate XXvi., fig 7). This rock forms the outer part of a pillow:

it is unfortunately too decomposed to be suitable for chemical

analysis, and there are in it abundant veins of pennine and

clinozoisite. The felspar seems to be oligoclase, but its exact

composition cannot be determined optically. In another rock

with a similar groundmass there are numerous phenocrysts of

albite(1078). The freshest rock, and the one that has been

analysed(1109), has a texture intermediate between the variolitic

and ophitic types, with a few phenocrysts. These consist of

andesine; the felspar of the groundmass is rather more acid,

being a basic oligoclase, with a small extinction-angle, but with

a refractive index greater than that of Canada balsam. The

augite is partly ophitic, partly in narrow, irregular grains or

prismoids. There is a little scattered chlorite, but isotropic,

probably colloidal, chlorite occurs, with a small amount of car-

bonates, clinozoisite, epidote, and a trace of pyrites. The analysis

confirms the optical evidence of the basicity of the felspar de-

veloped, and the absence of any ferric minerals.

There can be little doubt that these rocks are members of the

Middle Devonian series, but their greater richness in lime is not

at present explicable.

The Keratophyres.

The keratophyres are a varied group of rocks which consist

almost entirely of acid plagioclase. They are connected in two

ways with the dolerite-spilite series. Quartz-dolerites, becoming
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richer in quartz and albite, pass into quartz-keratophyre. Many
intermediate rocks have been found. The rarer type of passage

is that in which, by decrease in the amount of pyroxene and

increase in the iron ore of a spilitic rock, a black slaggy rock is

produced, to which the name magnetite-keratophyre may be

applied. Far more common, however, is the association of mag-

netite-keratophyre with keratophyre propei', quite apart from

any passa^ge into the spilite-group.

The true keratophyre is represented by the sill at the head of

Oakenville Creek. It consists(1013) of almost pure albite, not

acid oligoclase as stated in the earlier account. The analysis,

making the same assumptions as before, shows that the felspar

has the composition AbgAnj. There is, in addition, a little

magnetite, limonite, chlorite, and carbonates. In some speci-

mens there are little rods of haematite, which may be pseudo-

morphous after hornblende. (There are little pseudomorphs of

this character in the porphyries of the Nundle district.) The

texture of the keratophyre is trachytic, but not markedly so, and

the laths are of uniform size, being about a fifth of a millimetre

in length, with a few small phenocrysts (Plate xxvi., fig, 11).

Just north of Folly Creek, near the track to Bowling Alley

Point, is a slag-like rock(1084) with well marked trachytic habit,

consisting of albite, magnetite, and chlorite pseudomorphous after

augite. The magnetite is very abundant, and occurs in exceed-

ingly minute but well shaped crystals. The felspar is in clear

laths and microlites. This is an example of the passage-type

between a spilite and a magnetite-keratophyre. It differs from

the usual type of the latter rock in being quite massive, with

little or no scoriaceous habit.

The keratophyre-complex by Hyde's Creek yields the most

interesting types. The pinkish-white nodular rock to east and

west of the magnetite-keratophyre, is made up of small fragments

of very trachytic rock, the flow-directions in the several frag-

ments lying without any regard to the flow-directions in adjacent

fragments(1108). Each fragment is made up almost entirel}^ of

albite laths, the larger laths lying in a matrix of exceedingly

minute microlites and a little quartz. The felspar is often very
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fresh, but somekaolinisation has taken place, spreading outwards

in bands from the cracks separating the fragments of which the

rock is composed. The reddish colour of the rock is due to the

oxidation of scattered grains of pyrites.

Magnetite enters into these rocks in a variety of ways, one of

the most remarkable being that seen in the nodular magnetite-

keratophyres(1096) [Plate xxvii., fig. 3]. The rock is divided up

into roughly polygonal masses about four millimetres in diameter.

Each polygon consists of an outer rim, rich in finely crystalline

magnetite in a network of albite microlites. There follows

within a zone of varying width, consisting of a finely granular

mosaic or lathy felt of albite, which sometimes contains large,

clear phenocrysts of the same mineral. There is usually no

general circumferential or centripetal arrangement of the felspar

laths within a nodule, but frequently a general trachytic structure

continues without interruption throughout the whole nodule,

and may be parallel or inclined to the trachytic arrangement

in adjacent nodules. Besides the albite, a little chlorite may

occur in this zone. Within this is a narrow passage-zone of

felspar laths, sometimes more or less kaolinised, and containing

rather abundant dusty magnetite. The inner part of the zone

may be coloured yellow by the abundance of the oxidised chlorite.

The central portion is of normal magnetite-keratophyre, com-

posed of albite laths and abundant magnetite. Albite pheno-

crysts occur in this, and may project, quite unaltered, right out

into the clear felspathic zone, or may even traverse two or three

zones, retaining the general trachytic direction of the nodule.

The above is the most complete type of polygonal nodule ; in

others less well developed, some of the zones may not be present.

In a few instances, the central magnetite-keratophyre, with its

more or less marked texture, is wrapped round by a zone of kera-

tophyre free from magnetite, in which the laths have a circum-

ferential arrangement. The boundaries of the several zones are

never sharp. Where spaces occur between the nodules, they are

filled with a mosaic of chiefly untwinned felspar. Except for

the abundance of magnetite, this rock is allied in structure with

the purely felspathic brecciated keratophyre last described.
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There are also rocks of a more obviously brecciated appearance,

angular fragments of black rock in a pinkish background. These

show a brecciated structure similar to that of the foregoing;

that is, they are divided up into areas, in which the general

direction of the trachytic texture has no relation to that in the

adjacent areas, and this diversity of How-direction is seen both

in the parts rich in magnetite and in those free from that mineral.

As in the last rock, also, albite crystals may project from the

dark ferruginous part into that surrounding it, which is com-

posed entirely of felspar. The limits of the ferruginous parts

are quite irregular; though, in handspecimen, they may appear to

be very sharply bounded, under the microscope, they are seen to

pass into non-ferruginous parts(Pl.xxvii.,f.4). In a few instances,

the magnetite-keratophyre fragments are wrapped round by purely

felspathic rock, in which the felspar laths are arranged circum-

ferentially about it. Magnetite may also occur in cracks travers-

ing the rock, sometimes running between adjacent trachytic

patches, sometimes cutting across a single fragment. There are

also segregations of magnetite lying isolated in areas usually free

from that mineral Chlorite occurs in large flakes. As regards

actual mass, the magne-

tite is considerably less

abundant than the fel-

spar, but the very minute

grains and crystals are so

abundant that they ren-

der the whole portion of

the rock in which they

occur almost black. Fig.6

is a diagram showing the

structure of these rocks.
Text-fig. 6.— Diagram showing the structure ^ .

5 i ^.r

^ \ . ^ J ,.^ f ^ , For clearness' sake, the
of a brecciated magnetite-keratophyre.

size of the felspars has

been enlarged proportionately to that of the individual rock-

fragments.

A variety of the brecciated structure is seen in a few rocks,

in which the fragments of trachytic rock are not in contact with
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one another, but are separated by a matrix of minute equidimen-

sional grains of felspar, either untwinned, or twinned with ex-

ceedingly minute lamellae. Quartz may also occur in this mosaic,

bub its determination is difficult. The trachytic fragments may
be entirely felspar, or may be homogeneous magnetite- kerato-

pliyre, but generally they are keratophyre with a magnetitic

core, and purely felspathic outer parts. Complementary to this

type of rock, there is still another (1188) in which the non-

trachytic matrix predominates, and is grey-coloured owing to a

regular distribution of magnetite throughout; the inclusions are

felspathic trachytic keratophyre, and sometimes contain a mag-

netitic core. Even in this rock there is a concentration into

lines between the inclusions, giving a honeycomb-appearance.

(Plate xxvii., fig.l).

In other rocks, the magnetite is more evenly distributed, and

the rock begins to take on a more slaggy or scoriaceous habit,

and its rough, irregular cavities are filled with calcite. After

having removed the carbonate by hand, as far as was possible,

during the rough crushing of the rock (1086), the remainder was

analysed, with the result given(p.l39). This confirms the optical

determination of the felspar as albite, for the composition of the

felspar, calculating from the analysis in the same way as before,

should be Ab^oAn^. The amount of titanium present is rather

less than might have been expected from an analogy with the

chemical characteristics of the spilitic series. The same features

are even more strongly developed in the very richly magnetitic

keratophyre shown in Plate xxvi., fig. 12. The association of

areas rich in magnetite with others poor in that mineral, some-

times merging into one another, sometimes sharply defined, and

the strongly marked trachytic texture, with occasional brecciated

structure, are also distinctive features. The rock is strongly

attracted by a magnet : the felspar is, apparently pure albite and

water-clear, but the rock is so scoriaceous, and so intimately

mixed with calcite, that density-determinations or chemical

analysis would be of little use.

Some of the magnetite-keratophyres of this complex contain

more or less quartz. In one(1060) near the margin of the mass,
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the richly magnetitic areas lie in a matrix of quartz-keratophyre,

in which some, at least, of the quartz is of secondary origin.

Another of these rocks differs in that the magnetite occurs not

only in finely divided masses, but in irregular aggregates from a

tenth to a fifth of a millimetre in diameter. The rock(ll 10) has

a brecciated structure, and the magnetite is segregated chiefly in

long, irregular bands running between adjacent fragments, and

in close association with the secondary quartz and calcite. It

also occurs impregnating the central parts of some of the frag-

ments. Apart from the presence of magnetite, the rock is

similar to the quartz-keratophyres to be described below.

The magnetite-keratophyre that lies north of the jasper band

differs from the above in having an amygdaloid al character. The

vesicles are filled with quartz, and sometimes have a selvedge of

chalcedony. The rock consists of a felt of albite-laths and small

phenocrysts in a matrix darkened by dust-like magnetite; the

latter is, for the most part, evenly distributed, but may be aggre-

gated around the vesicles.

The magnetite-keratophyre of Silver Gully is similar to the

rock last described. It is associated with a small patch of dense,

slaggy, very heavy magnetite-keratophyre, similar to the most

ferruginous parts of the Hyde's Creek rocks. As already men-

tioned, this mass of keratophyre seems to pass into a locally

brecciated sill of dolerite, which extends about half a mile

northwards. This dolerite has been more or less silicified in

places, and more carbonates have been introduced. The dolerite

of the Hyde's Creek complex, though it is not so intimately con-

nected with the keratophyre, closely resembles the Silver Gully

rock. It is very acid; indeed it may be considered as a passage-

rock between dolerites and quartz-keratophyres: it consists of

albite, chloritised pyroxene, and abundant interstitial quartz,

together with a little ilmenite locally changed to sphene. The

rock is rather crushed, and carbonates have been introduced into

the zones of granulation.

Adjacent to the dolerite in the Silver Gully complex, is a

fairly coarsely granular quartz and felspar rock which appears,

at its eastern side, to be a massive quartz-keratophyre-porphyry,
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but which passes without a break into an obviously brecciated

rock, filled with fragments both of igneous rock and of limestone.

A microscopical examination of the apparently massive rock

shows that it also is brecciated. It consists of large shattered

crystals and angular fragments of quartz and felspar in a fine-

grained felsitic base. Even more remarkable is the agglomeratic

rock on the summit of the ridge between Silver Gully and Pipe-

clay Creek. This consists of a varied collection of rounded or

angular fragments of porphyritic or trachytic keratophyre and

magnetite-keratophyre in a matrix of trachytic keratophyre.

Though there are no lines of contact with the sedimentary rocks

exposed, it seems reasonable to consider this mass as the product

of the intrusion of a keratophyre-magma filled with cognate

xenoliths.* This is an extension of the conception of a brecci-

ated intrusion which is necessary to explain the structure of the

Hyde's Creek keratophyre.

The main series of rocks to which the name quartz-keratophyre

is most directly applicable, run along the eastern side of Silver

Gully, across Pipeclay Gully to Cope's Creek. Their macroscopic

features have been already described. The composition of the

rock is fairly uniform throughout, but variations occur. The
predominant mineral is acid felspar. This generally, but not

always, forms phenocrysts lying in a pilotaxitic, trachytoid or

panidiomorphic granular base. With these are sometimes pheno-

crysts of augite with a large optic axial angle. The plagioclase

of the base is rarely easily determinable, being often rather

dusty .• it does not appear, however, to be more basic than oligo-

clase. Augite may occur in the base as small prisms, but is

generally changed to chlorite : magnetite, ilmenite or titano-

morphite may occur in small amount. The greatest diversity

arises in the mode of occurrence. A few of the rocks in this

mass are free from quartz, but the majority contain it in a

manner which raises suspicion as to its primary character. It

may be interstitial, or form in little irregular patches against

which the felspars are moulded, or it is present in intimate

* Compare with this the " Eruptive pseudo-conglomerate" described by
Clemen ts(i>), p. 135.



156 GREAT SERPENTINE BELT OF NEW SOUTH WALES, iv.,

micrographic intergrowth with the felspar. In the last case,

there can be no doubt that the quartz is primary. The larger

grains apparently replace portions of the felspar-felt, and in no

way resemble corroded phenocrysts, but have more the appear-

ance of secondary introductions, especially when they occur in

zones characterised by more than the usual amount of calcite or

chlorite. Finally, in several of the rocks the quartz-grains are

completely surrounded by chalcedony, which extends outwards

into the felspar of the rock-matrix. This is clearly a secondary

enlargement of the quartz-grains, and we may note at the same

time, the abundance of chalcedony in the vesicles of some of the

rocks. Chlorite and calcite also occur in the vesicles either

singly, or in association with each other.

The Post-Peridotitic Dolerites..

These rocks form dykes in the serpentine, chiefly on the

northern slope of Chrome Hill, and also in a small patch of

serpentine that occurs west of the Peel River, south of Warden's

homestead. They are usually very crushed and altered. The

freshest rock(1107) has a very peculiar structure It is partly

granulitic, the base consisting of angular or rounded grains of

augite in a groundmass of platy felspar. There are a few large

felspar-phenocrysts, and some ophitic glomeroporphyritic aggie-

gates of felspar and augite, as well as isolated grains and crystals

of augite. The pyroxene is pale in colour, and though there is no

noticeable purplish tinge, hour-glass structure may occasionally

be seen. The optic axial angle 2V is 51°. No difference is

observable between the augite of the phenocryst and that of the

smaller grains. Both are very fresh, though chlorite is abundant,

at times pseudomorphous after augite. The plagioclase is not

easily determinable. Some large zoned crystals occur, showing

refractive indices greater than that of Canada balsam, but the

extinction-angles do not yield determinative readings. The

felspar of the groundmass is very dusty, and is frequently de-

composed to a cloudy mass of epidote and clinozoisite. It seems

to have the optical characters of an acid andesine. The com-

position calculated from the chemical analysis (see p. 139) is
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Abj.gArij. Titanomorphite is very abundant, occurring in

irregular grains or in long saw-like rows, as if developed from an

ilmenite-plate. No undecomposed ilmenite remains.

More common than this are rocks which might be termed pro-

terobases. They are more or less crushed and altered, and con-

tain a reddish-brown hornblende, which forms isolated grains or

peripheral intergrowths with the augite. The latter is generally

fresh and similar to that in the rock last-described, though its

optic axial angle may reach as low as 2V = 42°. The felspar, on

the whole, may be a little more acid. An outer zone of albite

sometimes appears around the andesine-kernel, but an exact

determination is rarely possible. Ilmenite is generally replaced

by titanomorphite, and a very little apatite may sometimes be

seen. The structure varies from granular to ophitic.

These rocks differ from the post-peridotitic dolerites of the

Barraba district, and also from the spilitic group of rocks, though

their chemical analysis repeats most of the features seen in the

analyses of the spilitic rocks.

General Discussion.

The observations, of which an account has been given, raise a

number of interesting and difficult problems. The most striking-

feature of the whole series of the Devonian igneous rocks is their

richness in soda. This character they share with the spilitic

rocks of England, and it will be of interest to see how far the

explanations offered for the nature of these rocks are applicable

to ours, and what alternative views may be considered.

Messrs. Flett and Dewey consider that the albite in the

British spilite-lavas is secondary(2). They believe it to have

been produced by a pneumatolytic change affecting the rocks

shortly after their solidification. Solutions, rich in soda, traversed

the rock, attacking, and replacing by albite, the originally basic

felspar, and, at the same time, changing the pyroxene to chlorite,

epidote, and calcite. The intrusive albite-dolerites are equally

albitised, but, in them, the pyroxenes are rather better preserved.

The secondary nature of the albite is seen by its spongy character.

Associated with the English albite-dolerites is a hornblende-pro-
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terobase (minverite) in which the albite is chiefly primary,

though a small amount of albite basic felspar may be recognised.

The quartz-diabases in the same series are not albitised at all.

By the escape of the sodic solutions from the igneous rock into

the surrounding mudstones, adinoles are produced. The occur-

rence of the minverites shows that albite may crystallise directly

from a differentiate of the spilitic magma, although, in the

British rocks, according to this view, it was usually segregated

into post-volcanic solutions that attacked and replaced the

originally crystallised basic felspar. Bowen(22) and others de-

scribe the development of albitic facies in the upper portions of

doleritic masses, and the escape of the albite into the overlying

sediments, producing adinole. Bowen believes that the albitic

rocks are the result of the intrusion of gabbroid magma into

argillites, and that the water contained in the sediments has

taken part in the transfer of the albite-molecule out of the normal

magma. Daly supports this view, believing that the examination

of sills, from the top to the bottom, will show an upward enrich-

ment in albite. " The submarine origin of the pillow-lavas

implies that the magma passed through wet sediments of greater

or less thickness. Under these conditions, water-gas must play

an important role in modifying the magma in the vents, and it

seems impossible to doubt that, occasionally, the upper part of

the magma-column, and also some of the extruded lava, will

become albitised. Meanwhile, the general body of the igneous

rock must often be profoundly altered by the absorbed water-gas

or hot water, exactly as described by many authors writing of

the spilitic masses The writer believes that the spilite

rocks are pneumatolytic derivatives of normal basaltic magmas,

and that the modifying gas is chiefly water of resurgent, not of

juvenile origin. "(9, p. 340).

The spilitic rocks of the Nundle district differ from the

majority of those discussed by Messrs. Flett, Dewey, and Daly,

in the almost complete absence of signs of secondary origin of

the felspar, and the rocks as a whole are fresh. Clear albite

prisms may occur in ophitic intergrowth with undecomposed

pyroxene, a thing difficult to explain on the hypothesis of the
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secondary origin of the albite, unless, in some circumstances^

albitising solutions have no action on pyroxene. Certainly some

decomposition-products occur, chlorite, epidote, and calcite, but

they are not abundant^ save in rocks that have obviously been

in solution-channels (i.e., shear-lines, and the boundaries of some

sills) or have suffered the intense pressure that affected the rocks

of the Woolomin Series. It must be noted, however, that our

rocks are rarely, if ever, flows, and, as Messrs. Flett and Dewey
have observed, pyroxenes, as a rule, are better preserved in the

intrusive than in the extrusive rocks. Further, in the examina-

tion of the wide sills, there is no sign of greater albitisation of

the upper parts. One cannot say definitely which is the upper

part of the great sills on Munro's Creek and Hanging Rock, but

it seems clear that the rock is equally albitised throughout a

width of more than five hundred yards. The western, and pro-

baV)ly upper side of the former mass contains veins of albite-

dolerite-pegmatite. Another point of difference from the British

spilitic rocks is the albitic character of the felspar in the quartz-

dolerites. Certainly, in some quartz-dolerites, zoned felspar

occurs, of which the central portion is andesine, but it is not

usually present. They are, however, with the single exception

noted, the only rocks in which felspar more basic than oligoclase

is to be found.

Again, adinole is not developed along the contact of dolerites

and cherts. Two specimens were analysed, which should have

had every opportunity of becoming albitised had sodic solutions

escaped from the cooling magma. These are (A) the chert in

the mass betAveen the pillows of spilite, illustrated in Fig. 2b, and

(B)the secondary chert from the specimen shown in Fig. 1, in

which the felspars of the invading dolerite(1040) are clear well

crystallised prisms of labradorite. C and D are respectively

radiolarian chert and cherty shales from the Tamworth Common.
(A narrow sill of albite-dolerite occurs here, but, from the de-

scriptions of Messrs. JJavid and Pittman(12), it does not appear

to have been in contact with these two rocks). The figures are

those determined by Mr. Mingaye. E and F are from slightly

altered, aud completely altered sediments, that are changed into
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adinole where tliey are in contact with diabases of the Harz
Mountains.
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of the magnetite syenite-porphyry of Kiruna, Lappland, though

originally acid, has been still further albitised(22). Nothing

analogous to the features claimed by these authors as evidence of

albitisation, has been noticed in the keratophyres of the Nundle

district.

The development of magnetite in the keratophyres presents

many features of interest. ho far as can be learnt, the only

rocks, at all analogous to these, are the Pre-Cambrian magnetite-

syenite porphyries of Lappland, and a few isolated and less

investigated occurrences in the Urals and elsewhere. The

analogy is very clear, if we compare our rocks with the descrip-

tions and illustrations in the papers of Sundiusl23), Geijer(24,25),

and Lundbohm{26). Sundius, while employing Geijer's term,

magnetite-S3'enite-porphyry, suggests that keratophyre would be

a more suitable designation. It will be of interest, therefore, to

summarise the views that have been put forward as to the origin

of the Scandinavian rocks. The magnetite-syenite-porphyries

are in intimate association with great deposits of iron-ore, and

the explanation depends on the view adopted as to the origin of

the iron-ores. Backstrom considered the iron-ores were of hydro-

pneumatolytic origin, belonging to the last phase of volcanic

activity(27). The volatile iron-salts rose through the igneous

rocks, and, coming into contact with the sea-water above, were

precipitated as magnetite. This hypothesis was supported Ijy

De Launay(28). On the other hand, Hogbom considered the ore

was the result of a differentiation from a syenitic magma(29), and

Stutzer supported this view, adding to it the statement that

pneumatolysis has played an important minor role in the forma-

tion of the ore(30). Geijer has studied the question in great

detail. His monograph on the Kiruna field(31)is, unfortunately,

not accessible in Sydney, but he has published an abstract of it

in Economic Geology(24), and, more recently, a general review of

the mode of occurrence of the iron-ores of Lappland(25). He
supports the view of the magmatic origin of thfe iron-ores, as also

of the magnetite-syenite-porphyries, believing that the latter

differentiated out from the normal syenite-porphyry of the dis-

trict, and had a lower temperature-range of crystallisation. He
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cites the researches of Lenarcic(32), and Day and Allen(33) on the

lowering of the viscosity produced by the presence of a small

amount of magnetite in an albite-melt, and notes that the

eutectic albite-magnetite ratio of three to one, as determined by

Doelter(34), seems to be a frequent one in the magnetite-syenite-

porphyries. At the same time, he recognises the presence of a

certain amount of pneumatolytic action, affirming that the ores

stand in pegmatitic relation to the parent-magma, there being

evidence for thjs presence of a considerable amount of magmatic

water. (Apatite occurs with the ores.) His view differs from

that of Stutzer chiefly in the advocation of an effusive, not in-

trusive, origin for the syenite-porphyries.

The most significant features of our rocks seem to l)e the fol-

lowing : they solidified from a magma under non-uniform pressure,

and hence are not only strongly trachytic, but were broken up

as they solidified, and the keratophyres now consist of closely

compacted, minute fragments of trachytic rock, usually without

any matrix, occasionally with a matrix of non-trachytic acid

keratophyre, a consolidation of the residual magma under static

conditions. Most of the fragments have preserved the straight

direction of the flow-structure, some have been bent, some have

been actually rolled up into a concentric arrangement, and this

is most frequent when the fragment has a kernel of magnetite-

bearing rock. The magnetite-keratophyre forms the central

portion of the keratophyre-mass; around it is a zone of parti-

coloured nodular or breccia-like mixtures of magnetite-kerato-

phyre with purely albitic rock. In these, the distribution of

the magnetite is most irregular, but, in the main, it is suggestive

of the occurrence of two periods of crystallisation. It rarely, if

ever, occurs as inclusions in the crystals of felspar, but lies in

an extremely divided state between the felspar-laths. Part of

it is segregated into nodules of rounded or irregular shape, some-

times broken across by the brecci«,tion, and here showing a sharp

fractured boundary, but more usually without any sharp bound-

ary, passing out into the albitic rock, which may have a con-

tinuous rectilinear flow-direction, or may bend to more or less

encircle the dark portion. This seems to show that the presence



BY VV. N. BENSON. 163

of magnetite toughened the rock against brecciation, which

occurred either during the crystallisation of the felspar, forming

the kernels around which the last-formed laths might wrap them-

selves, or immediately after the consolidation of the felspar, in

which case the trachytic structure of the particular fragment

would pass unhindered through the magnetitic nucleus. The

latter is the more usual feature. The first epoch of crystallisa-

tion of the magnetite seems to have been a magmatic one : the

magnetite-keratophyre and keratophyre proper must be difiPer-

entiates from a common magma, and the peculiar mixed rocks

form the transition-zone of incomplete differentiation. After

consolidation and brecciation, there still remained a residual

magma which consolidated between the fragments. This granular

mesostasis may consist of quartz and albite, of quartz, albite, and

magnetite, of quartz and magnetite, or of magnetite alone. The

last two types of matrix sometimes form in such narrow crevices

between the fragments, or in cracks traversing them, that it

seems most probable that they are of the nature of hydro-pneu-

matolytic veins. In confirmation of this, we may note that they

slightly impregnate the rocks on either side of the vein. In one

specimen, the mesostasis retained nearly all the magnetite(1188).

The nodular segregations of magnetite are quite different from

those in the Scandinavian rocks, which, according to Backstrom,

are vesicles filled by pneumatolytic deposits of magnetite, but,

according to Geijer, are " concretionary bodies in the porphyries,

and have crystallised under igneous conditions, and pass into the

normal ground mass on the one hand, and into true vesicles on

the other."(25,p.715).

Within the zone of these mixed brecciated keratophyres, lies

the main mass of magnetite-keratophyre of the Hyde's Creek

complex. It is much more uniform, and brecciation is not so

very marked a feature. 'Jhe slaggy, vesicular character is doubt-

less due to the former presence of magmatic gases, and the rough,

non-amygdaloidal shape of these cavities is, perhaps, explicable

on the assumption that the rock moved in jolts by successive

brecciation s of almost solid rock, and not entirely by steady

viscous flow.
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In the quartz-magiietite-keratophyres, brecciation is rarely

seen. The vesicles are abundant, and are rounded or amygda-

loidal. All the magnetite seems to have crystallised in the

earlier period. As we pass to the quartz-keratophyres, there is

increasing evidence of the action of silicifying waters, not only

in the filling of the vesicles with quartz and chalcedony, but in

the attacking of the rock itself, the formation of rings of second-

ary silica, quartz or chalcedony around the original quartz-grains,

and the replacement of small parts of the rock-fabric by a fiinely

granular quartz (agate *?) mosaic.

The jaspers associated with the keratophyres are the last pro-

duct of the spilite-keratophyre magma. Narrow veins of jasper

occur in the keratophyre, and large independent masses are

developed, which were deposited by successive bodies of siliceous

solutions, rising through fault-planes, metasomatically replacing

the country-rock, and depositing quartz and chalcedony, together

with the last of the iron-ore, now completely oxidised to haema-

tite. The last of the magmatic solutions, too feeble to form'

jaspers, have merely jasperised, and reddened, with haematite,

the banded radiolarian cherts.

Thus the evidence of our magnetite-keratophyres series leads

to the conclusion that they primarily originated by magmatic

differentiation, but that hydro-pneuraatolysis played an important

minor role. This accords, to a great extent, with the views of

Hogbom, Stutzer, and Geijer, as to the origin of the Lappland

rocks. The structures developed have been explained as the

result of varying degrees of viscosity in the crystallising magma.

Recapitulating, we have the following table :

—

l.Pure albite-magma, with no vesicles or sign of pneumato-

lysis. Viscosity extremely high, amounting to partial rigidity;

brecciation a very marked feature. The trachytic structure is

probably the result of crystallisation under non-uniform pressure,

rather than actual flow.

2. Albite-magnetite-magma, with a few irregular vesicles, and

slight evidence of pneumatolysis. Less brecciation than in No.l,

and more evidence of viscous flow.
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3. Albite-magnetite-quartz-magma, with abundant smooth-

walled vesicles, and evidence of the presence of magmatic water.

Still further diminished viscosity, brecciation practically absent,

and flow-structures more obvious.

4. Quartz-albite-magma, with abundant amygdules filled with

silica, and evidence of the former presence of much magmatic

water. No sign of brecciation, but every indication of consider-

able fluidity.

5. Quartz, chalcedony, and haematite, deposited from aqueous

solution.

The knowledge of the relation between magma-viscosity and

chemical composition is at present very imperfect(40), particularly

in regard to the quantitative effect of fluxes, such as water;

nevertheless, the sequence given above seems to accord with what

might have been anticipated.

So far, only those jaspers that are immediately adjacent to the

spilites or keratophyres can be said to have been derived from

this source, and such jaspers are as yet known in the Bowling

Alley Series only. The mode and period of origin of the far

more abundant jaspers of the Woolomin Series are not yet known.

They show many of the features common to the other jaspers,

though they are more uniform in character, and less vein-like.

The writer concurs with Professor David's present opinion, that

they are mainly of secondary origin, alteration-products or meta-

somatic replacements of country-rock. They can hardly be

merely ferruginous, abyssal oozes, as formerly suggested.

The formation of ferruginous jaspers and iron-ores by solutions

derived from spilitic magmas is not without analogy. The same

mode of origin has been claimed for much of the Lake Superior

iron-ore(37), as also for the ores of the Rhenish Schiefergebirge

in Germany(39) and elsewhere. In these cases, however, the

iron-bearing solutions are believed ^to have escaped from basic

lava-flows, and not after extreme differentiation.

Difficulties arise when one endeavours to determine the con-

ditions under which the series of eruptions took place, which

produced the rocks described. The spilite-pillows must have

invaded sediments that were still watery, and capable of fluid
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movement: therefore, the magma must have come near to the

surface (the sea-bottom), during the period of deposition. The

more deep-seated magma (the dolerites), encountered consolidated

sediment, and have rough, shattered lines of contact with the

rocks they invade. The keratophyres, in particular, must have

formed at some depth, and only after the complete consolidation

and some faulting of the specimens. But the stratigraphical

record shows that there was no important faulting or folding

from Middle Devonian to Lower Carboniferous times, and we

must accordingly consider these faults as merely local movements

around the centres of Middle Devonian, submarine, igneous

activity.

The discovery of the agglomeratic keratophyre, between Silver

Gully and Pipeclay Creek, throws some doubt on the former

assumption of a single ejectamental origin of the "tuffs," "brec-

cias," and "agglomerates" of the Devonian stratigraphical suc-

cession. When first these rocks were discovered in the Tamworth

district, they were considered as sills by Professor David(38),

though later, upon the evidence of their microscopic structure,

he stated that they were tuffs, and termed "intrusive tuffs"

certain occurrences in which the relation of the igneous to the

sedimentary rock seemed to be an intrusive one. More recently,

the so-called tuffs in the Silurian Series, east of the Jenolan

Caves, have been proved by Mr. Siissinilch to be really strongly

differentiated, intrusive porphyries full of inclusions, not only of

cognate igneous rocks, but of fossiliferous limestone, and the

enclosing cherts and slates. The writer has seen these, under

Mr. Siissmilch's guidance, and has noticed some analogy (first

suggested to him by Professor David) between them and the

agglomeratic rocks of the Tamworth Series. This analogy does

not amount to a parallelism, however. In an earlier communica-

tion, the writer suggested that the apparently intrusive character

of the acid tuffs into the Devonian chert might be due to the

drying and cracking effect of hot ash falling on to damp mud

Other exposures have now been found, in which this explanation

is inapplicable. In Swamp Creek, for instance, is a mass of acid

ianeous rock, resembling svhat has been termed "acid tuff," but
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clearly intrusive into the chert, and containing fragments of

ffeliolites, etc. Microscopically, it is entirely crystalline, and

consists of shattered and corroded grains of quartz and albite in

a finely granular felsitic mosaic. One may also recall the brec-

ciated keratophyre that passes into calcareous agglomerate near

Silver Gully. Another significant feature is the almost entire

absence of glassy matter from these "tuffs" and "breccias," and

the frequency with which fragments of -keratophyre, and even

magnetite-keratophyre occur in them. They have been found in

the " tuffs " of the Moonbi, Attunga, Manilla, and Bingara dis-

tricts, and also in the Baldwin Agglomerates. Though, at first

sight, the term "intrusive tuff" may seem a contradiction in

terms, yet intrusion-breccias are well known, and considerations

similar to tliose explaining the close relation of intrusion and

extrusion in suboceanic vulcanicity (see p. 124) may assist in the

explanation of this apparent anomaly.

Further evidence from the field and laboratory is necessary,

before these rocks can be profitably discussed.

Summary and Acknowledgments.—The spilitic series of erup-

tions in the Nundle district included spilites, dolerites, and

keratophyres. So far as can be seen, they are all intrusive into

the sediments, and certain spilites intrusive into soft muds,

have produced pillowy masses. They are nearly all rich in

albite, which appears to be chiefly primary.. They do not show

at all clearly the evidence for the secondary character of the

albite described by Messrs. Flett and Dewey, or that noted by

Termier ; nor is there evidence that the soda-content of the

magma has been segregated in the manner discussed by Daly.

Magnetite-keratophyres occur, and their development was brought

about by magmatic differentiation assisted by pneumatolysis.

Many of their features recall the magnetite-syenite-porphyries of

Lappland. An attempt is made to explain their varied struc-

tural features by a consideration of magma-viscosity. The forma-

tion of ferruginous jasper-veins is described as a post-volcanic

process. No complete account can yet be given of the mode of

eruption of the rocks, and, in particular, of the manner of forma-

tion of the associated breccias.
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APPENDIX.

Addenda and Corrigenda to Parts i., ii., iii.

Owing to the writer's absence from the State, il was impossible for him
to see the proofs of the first three Pa( ts of this series, and he regrets that

a considerable number of errors appear in the pi\blished work. The fol-

lowing corrections should be made :
—

Part i.

P. 490, line 13 above the base—after "study ", read " over wide areas ".

P. 499, line 9—for " schlueteri ", read " schlucteri ".

P. 504—delete the last sentence,

P.511, line 3—for " peridolites ", read " peridotites ".

P.516, reference 16—for " opiolischen " read " ophiolitischen ".

Part ii.

P.575, line 10—for "lens " read " limestone ".

P.576, line 21—for " 1000", read " 2000 ".

P.581, line 2—for " they are ", read " it is ".

P.582, line 33—for " hartzbergite ", read " harzburgite ".

line 34—for " herzolite ", read " therzolite ".

P.592, line 5-for " (33). No ", read " (33), no),".

P 594, line 13—for " Nundle", read " Woolomin ".

PI. xxii.—The colouring denoting the Woolomin Series has been extended

over the zone between the serpentine-line and the eastern limit of

the Nundle Series. This zone consists of the rocks of the Howling

Alley Series. A small patch of serpentine has been omitted; it

occurs a mile south of Cope's Creek, co-linear with the other masses

of serpentine.

Part iii.

P. 663, line 10 from base—delete " primary or secondary".

line 2 from base—delete " mineralogical and ".

P. 664—delete the first footnote.

P.664—in second footnote, for "Mining Museum", read "University

Museum ",
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P.668, line 8—for "(35)", read "(34)".

P. 671, line 1—for "bending"', read "banding".

P. 671, line 29— for " marks ", read " makes ".

P.67'2, line 22—for " chrysolite ", read " chrysotile ".

P.642, line 31^for " bastite ", read " magnetite ".

P.673, line 31— for " ehrysolite ", read " ohrA^sotile".

P,675, line 15—after " makes", read "conspicuous".

P.676, line 29—for " 31 ", read " 5-1 ".

P.678, line 3—for " chrysolite ", read " chrysotile ".

P.691, line 7—for " Narsatas ", read " Nacatas ".

P. 692, line 10—for " Narsatas ", read " Nacatas".

P. 702, line 13—for " sanidine ", read " andesine '.

P. 704—Analyses 2 and 3 have been interchanged. " Spilite, Tregidden "

is that commencing with SiOo 47 '56% (to which must be added

Fe.Ss 0-06%). " Spilite, Mullion Island" commences with SiO..

48-58%). Analysis 4 (M.B. 12) CaO and MgO interchanged, read

MgO9-00% CaO 7-46%.

Analysis of pitchstone—for Walkom, read Browne.

P. 705—Correct :
—

N.T.383—for 10042, read 101 33.

N.T.280-for 99-99, read 98-69.

MB. 197—for 99-89, read 99 79.

N.T.321— for 101-68, read 101-71.

P. 706, N.T.I 18- for 99-31, read 99-39.

P.706, M.B.36-for 100-81, read 10089.

P. 706, Rodingite, Dun Mt.—delete NiCoO 0-28%.

P. 720, line 6—for " fossiferous", read " fossiliferous.".

P. 721, line 21—for (p. ), read (p.668).

P. 722, line 17—for "some", read "come".

P. 723, Explanation of Plate xxvii.—Figures 5 and 6 are interchanged.

The following points may be noted, in which some modification or addi-

tion is required in the statements made ;
—

P.496—The stratigraphical disturbance in the Nundle region is greater

than formerly realised, and the details of the succession must be

taken with reserve. Particularl}^ is this the case with regard to the

breccias.

P. 497—The abundance of flows of spilite-lava has been disproved in the

communication iierewith. Recent work shows that the identity of

Bowling Alley Point limestone with that of Tamworth and Moore
Creek can no longer be maintained. The absence of medium-
grained tuff from the Tamworth Series is open to question.

P. 500—The conformity of the Baldwin Agglomerates on the Tamworth
Series has now been proved.

Pp.576 and 580— See note to p.496.



172 GREAT SERPENTINK BELT OF NEW SOUTH WALES, iv.,

P.573—Abundant radiolaria have now been found in lenticular limestone

beds in the clayshales near Nundle.

Pp.578-9—For reasons given in the paper herewith, the explanation

suggested for the mixture of tufifand chert is withdrawn.

P. 592—Another small pipe of basalt, about fifty yards in diameter, occurs

by Hyde's Creek, at the western side of the alluviated plain.

P. 676—The conclusion that serpentine does not increase in density to a

noteworthy extent in passing from chrysotile into antigorite is open

to question. Professor Becke* and Professor Grubenmannf hold

the contrary view. The former gives the specific gravities of

chr^^sotile and antigorite as 2 07 and 2 64 respectively; the latter

gives 250 and 2"60. Leitmeier's collection of data on this pointt

shows that the evidence is rather incomplete.

P. 680. line 25—Near the head of Oakenville Creek at Hanging Rock is a

pyroxenite that consists almost entirely of diallage, together with

a little hypersthene (1168).

p. 696, line 6—To the list of porphyries may be added the following :--

Quartz-mica-porphyrite occurs on the eastern side of Munro's

Creek. It is a grey rock, spangled by abundant plates of biotite.

Under the microscope (1173), it shows idiomorphic plates of biotite,

which is almost uniaxial, and contains abundant inclusions of zircon

which are surrounded by dark haloes, also apatite and magnetite.

A few pheuocrysts of plagioclase and quartz are also developed.

The base consists of finely divided plagioclase, with a little quartz

and prisms of apatite and minute flakes of biotite. Carbonates occur

in abundance. In hand-specimen this rock resembles a minette.

P.698, line 28—Insert :—An odinite dyke( 1 059) intersects the spilite on

the Hanging Rock road. It is remarkable for the frequency with

which the augite crystals occurred twinned on the (101) and (122)

planes, producing cruciform or star-like aggregates.

P.703—The detailed account of the Tertiary volcanic rocks of the Western

Coalfield§ shows their identity with the basalt-theralite teschenite

series of rocks which are developed in the Liverpool and Mount

Royal Ranges. The list of analyses given is especially worthy of

attentioij.

* Becke, Die Krystallinen Schiefer. 1. " Ueber Miueralbestand und

Structur." Denkschr. Matt.-Naturw. Klasse, K. Akad. der VViss. Wien,

1903, p.21.

tCrubenmann, Die Krystallinen iSchiefer, Second Edition, p.55.

Ij: Leitmeier, Article on " tSerpentin." Handbuch der Mineralchemie,

Bd. ii., pp. 387-403.

§ J. E. Carne, Memoirs of the (Geological Survey of New South Wales,

No. 6, pp.7 1 -152, and list of analyses on p. 93.
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DESCRIPTION OF PLATES XXV. -XXVII.

Plate XXV.

Fig. I.—lutersertal Quartz-albite-dolerite{1065); centre of Hanging Rock.

( X 20), polarised light.

Fig.2.—Ophitic and spilitic albite-dolerite(1028); west of Swamp Creek

Falls. ( X 20).

Fig. 3.—Glomero-porphyritic spilite (155) ; Woolomin Series, Munro's

Creek. ( x 12).

Fig.4.—Spilite with basaltic texture(1029); narrow sill in Moonlight Creek.

(x30).

Fig. 5.—Holocrystalline spilite(1055); central part of pillow, Happy Valley.

( X 20).

Fig.6.—Hypocrystallinespilite(1015); narrow sill(?), Munro's Creek. ( x24).

Plate xxvi.

Fig. 7. — Variolite(1025); margin of a pillow. Swamp Creek. ( x 30).

Fig.8. —Hypohyaline semi-variolite (1039); outer margin of pillow, Swamp
Creek. ( x 12).

Fig.9.—Variolite with rod-like structures(1034); Munro's Creek. ( x 30).

Fig. 10.— Micro-ellipsoidal spilite(1044); margin of pillow, Happy Valley.

(x30).

Fig. 11. — Keratophyre(541); Hanging Rock. ( x 30), polarised light.

Fig. 12. — Magnetite-keratophyre(1075); Hyde's Creek. ( x 30).

Plate xxvii.

Fig. 1. —Magnetite-keratophyre( 1 186); Hyde's Creek. ( x g).

Fig.2.—Quart z-keratoplu're( 1088); Silver Cully, polarised light. ( x 50).

Fig. 3.—Nodular magnelite-keratophyre(1096); Hyde's Creek. (x9).

Fig.4.— Magnetite-keratophyre(llOO); Hyde's Creek. ( x 18).

v /
X^
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A NEW LEVAN-GUM-FORMING BACTERIUM.
{Bacillus heniiphloice, n.sp.)

By R. Greig-Smith, D.Sc, Macleay Bacteriologist to the

Society.

While examining the bacteria in the tissues of a seedling of

Eucalyptus hemiphloia, and of a gall (presumably Crown-gall) on

the stem of a pear tree, I came upon a microbe which produced

levan-gum from saccharose. Two bacteria possessing this pro-

perty have already been described,* but this microbe differed

from Bac. levanifor^mans in forming no spores, and from Bac.

eucalypti in fermenting certain sugars with the evolution of gas.

The gum, as obtained from growing the bacterium in saccha-

i"Ose-peptone fluid and coagulating with alcohol, had all the

chemical and physical properties of levan-gum. Like Bac. levani-

fovmans., this microbe could bring about the deterioration of

unheated saccharine solutions; and, like Bac. eucalypti^ it might

cause a fermenting gum-flux of certain Eucalyptus-trees.

On account of this apparent novelty, I suggest the name Bac.

hemiphloia', after the plant from which it was first obtained.

Its morphological and cultural characters are as follows.

Bac. hemiphloia, n.sp.

Sha2)e, etc.—A short rod measuring Ow//. in breadth, and from

0-8 to 1-7 /x in length. It is actively motile, and possesses from

one to nine peritricial flagella. No spores were observed.

Nutrient agar-stroke. — A white, raised growth.

Nutrie7it agar-plate.—Circular, white colonies which, micro-

scopically, may have a smooth or erose edge, and uniformly-spread

tine, central granules. The colony may have an annular marking,

or it may be coli-like, with a dark centre.

These Proceedings, 1901, p. 589, and 1902, p. 230.
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Nutrient gelatine-stab.— k flat, spreading nail-head, the canal

with arborescent outgrowths in the softened gelatine.

Glucose gelatine-stab. — As with nutrient gelatine, but a stronger

growth and gas-bubbles in the medium.

Glucose gelatine-plate.—Circular, white colonies in a zone of

softened medium. Finely granular structure.

Glucose gelatine-stroke.—A white raised growth softens then

liquefies the gelatine.

Milk.—T\\Q casein is coagulated, with formation of a clear,

acid whey.

Bouillon.—Turbid with film and sediment. Indol is produced,

and nitrates are reduced to nitrites.

Starch-media.—A weak, filtered suspension did not react with

iodine after two months; a stronger, unfiltered suspension gave

a reddish-violet colour with iodine.

Potato.—A raised, fat-glistening, ivory-white growth; medium

slightly darkened.

Saccharose-peptone-fiuid.—Opalescent medium with film and

sediment. Formation of levan-gum and inversion of saccharose.

Eucalyptus-manna-agar.—A raised, gummy growth.

Fermentation of sugars.—Acid and gas from dextrose, saccha-

rose and lactose. Glycerine is not attacked.

While testing the action of the microbe upon the various

sugars, I also tested a race of Bac. levaniformans obtained from

refined sugar, and of Bac. eucalypti recently isolated from the

tissues of an Angophora.

Dextrose.

Bac. hf.miphloia' ...

Bac. eucalypti

Bac. Uvaniformans

Acid and gas
Acid
Faintly acid

Saccharose.

Acid and gas
Acid
Faintiv acid

Lactose.

Acid and gas
No action
No action

Glycerine.

No action
No action

No action or

faintly acid

By the numerical system of the American bacteriologists, the

indices for these three microbes are

—

Bac. hemiphloicp, n.sp. ... Bac. 2 21-111 3023.

Bac. eucalypti G.-^. ... Bac. 221-2322033.

Bac. levaniformans G.-S.... Bac. 121-2323022.
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CONTRIBUTIONS TO A KNOWLEDGE OF AUSTRA-
LIAN CULICIDJi:. No. ii.

By Frank H. Taylor, F.E.S.

(Plates xxviii.-xxix.)

(From the Australian Institute of Tropical Medicine^ Torvnsville.

)

The present paper contains descriptions of five new species,

besides additional records for previously known species. The

new species are distributed in the following genera :

—

Stegomyia

(one), Neomacleaya (one), Culicada (one), and Culex (two).

The males of Myzor'hynchus harhirostris var. hancrofti Giles,

and Culicelsa 2mhidis Taylor, are also described for the first

time. The type-specimens have been deposited in the Institute-

collection.

Myzorhynchus barbirostris van d. Wulp, var. bancrofti Giles.

(J.
Similar to 9; ungues of forelegs unequal, the larger with a

tooth, of the mid and hind equal and simple. Antennse with

black plumes; palpi black, with a median pale band on the first

joint. Thorax, abdomen, wings, and legs similar to 9. Length,

6 mm.
Hab. — Port Douglas, Queensland.

This is the first time the male has been described.

MuciDUs alternans (Westw.).

Theobald, Mon. Culicid., v., p.l25(l 910).

Hab.—Normanton, N. Queensland (F. H. Taylor).

This species was fairly common, during July, in the long grass

near waterholes.

Stegomyia punctolateralis Theobald,

The Entomologist, Vol. xxxvi,, p. 156(1 903).

Hab.—Queensland : Eidsvold (Dr. Bancroft) ; Burketown,

Townsville(F. H. Taylor).
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Stegomyia atripes (Skuse). (PI. xxviii., fig.l).

Scutomyia atripes (Skuse) Taylor, Pioc. Linn. Soc. N. S. Wales,

Vol.xxxviii., p.750(1913).

I placed this species in the genus Scutomyia, but having

examined fresh specimens, I am convinced that the narrow-

curved scales on the head are accidental, and have proV^ably been

misplaced from the thorax.

//a6. - New South Wales: Milson Island (Dr. Ferguson),

Blackheath (W. A. Thompson).

Stegomyia quasiornata, n.sp. (PL xxviii., fig.2).

$. Head black-scaled, with a band of greyish-blue scales round

the eyes. Thorax pale, scantily clothed with small narrow-

curved scales. Abdomen black, with prominent apical white

spots, legs black, femora with two prominent white spots.

9. Head black-scaled, with a border of greyish-blue scales

round the eyes— deep blue in some lights—with black upright-

forked scales at the base; antennae black, verticillate hairs black,

basal lobes testaceous: palpi black, with numerous black bristles;

proboscis black.

Thorax yellowish, with a median and two lateral darker areas

scantily clothed with small, black, narrow-curved scales; pro-

thoracic lobes yellowish, clothed with small, black, flat scales;

scutellum yellow, clothed with small, black, outstanding, flat

scales; pleurae densely clothed with white, flat scales.

Abdomen clothed with black scales, second segment with a

small basal white spot, segments two to seven with prominent

white apical spots; venter white-scaled.

Legs black-scaled, coxae densely clothed with white scales;

femora creamy beneath, with two white spots above on the apical

third; tibiae and tarsi black; ungues small, equal and simple.

Wings : costa black, spinose, veins clothed with dusky-brown

scales, lateral vein-scales very scanty, fringe dusky; first fork-

cell longer and narrower than the second, base of the latter

nearer the base of the wing, their stems almost as long as their

cells; anterior basal cross-vein longer than, and about one-half
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its length from the anterior cross-vein. Halteres with pale

stems, and black knobs.

Length, 4-5 mm.

IJab.—Innisfail, Queensland (F. H. Taylor).

Apparently closely related to S. ornata mihi, but may be dis-

tinguished from it by the wing-characters, abdominal markings,

and the spots on the femora.

PsKUDOSKUSEA BASALis Taylor.

Ann. Report Commissioner Public Health, Queensland, p.27

(191:;).

Hab.—Darwin, Melville Island, Northern Territory (F. H.

Hill).

Macleaya tremula Theobald.

The ^Entomologist, Vol. xxxvi
,
p. 155 (1903).

i^a6.—Darwin, Point Charles, Northern Territory (G. F. Hill);

Cairns, Queensland (F. H. Taylor).

Neomacleaya australis, n.sp. (PI. xxviii., fig.3).

Head clothed with brown scales. Abdomen black, unhanded.

Legs brown. Thorax dark brown.

9. Head clothed with light brown. Hat, and black upright-

forked scales, with a median line of pale brown narrow-curved

ones; palpi black-scaled; antennae dark brown, basal lobes brown;

proboscis black.

Thorax dark chestnut-brown, clothed with bronzy-brown,

narrow-curved scales ; scutellura brown, clothed with bronzy-

brown, narrow-curved scales.

Abdomen black-scaled, with lateral basal spots to all the seg-

ments; venter pale-scaled.

Legs brown, femora pale beneath; ungues equal and simple.

Wings with the costa spinose, veins clothed with black scales, first

t'ork-eell longer, and about the same width as, the second, base of

tlie former nearer the base of the wing; stem of the first fork-cell

about oiie-tliird the length of its cell; stem of the second about two-
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thirds the length of the cell; anterior basal cross-vein longer than,

and about its own length from, the anterior basal; halteres dusky.

Length, 4-5 mm.

Hab. -Ualiiax, North Queensland (F. H. Taylor).

Described from specimens taken at Halifax, It may be distin-

guished from N. indica Theobald, by its unhanded abdomen,

ungues, and wing-venation.

Reedomyia pampangknsis Ludlow.

Canadian Entomologist, Vol. xxxvii., p. 94 (1905).

A species, sent by Mr. G. F. Hill, differs slightly from the type

in having the narrow-curved scales of the head uniformly pale.

The thoracic markings are also very indefinite.

Hab.—Doctor's Gully, Northern Territory.

CULICADA MILSONI, n.Sp.

Head clothed with pale, narrows-curved, and mixed pale and

black, upright-forked scales, with black and white flat lateral ones.

Thorax clothed with pale and dark brow^n narrow-curved scales,

with white flat ones immediately in front of the scutellum. Abdo-

men with white basal bands. Tarsi with white basal banding.

(J.
Head clothed with pale, narrow-curved, and pale black, up-

right-forked scales, with a large patch of brown narrow-curved

ones on either side, separated from the eyes by a fringe of white

narrow-curved scales, lateral ones flat, a narrow white patch above,

then a large black patch; palpi black, shorter than the proboscis,

apex of the second joint, and the third and fourth joints with

black hairs beneath, second joint with a white, almost basal band,

and another at the apex of the middle third, third and apical joints

with white basal bands ; antennae with the nodes, last two segments,

and plumes black, basal lobes pale, covered with white, flat scales

;

proboscis black.

Thorax dusky brown, clothed with dark brown, narrow-curved

scales, with pale ones in the middle of the anterior half, and white

ones on the lateral and anterior margins ; and a patch of white, flat

ones immediately in front of the scutellum, the latter brown, the

mid-lobe with mixed flat, and narrow-curved, white scales, lateral
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lobes with narrow-curved ones, border-bristles black; prothoracie

lobes prominent, clothed with white spindle-shaped scales; pleurae

brown, clothed with patches of white, flat scales.

Abdomen black, with white basal bands on segments two to five

;

venter denuded.

Legs black, fore- and mid-femora mottled beneath, hind- with

the basal half white-scaled, the rest mottled ; first and second tarsi

of fore- and mid-legs with narrow, white, basal banding, the rest

unhanded; first four tarsals of the hind-legs with broad, white,

basal banding, fifth unhanded; ungues of fore-legs unequal, the

larger with two teeth, the smaller with a single tooth, mid-ungues

unequal, each with a single tooth, hind- equal and uniserrate.

There is a thin and fairly long appendage, hairy at its apex, with

its origin at the base of the fourth tarsus of the mid-leg, extending

to the apex of the fifth.

Wings with the veins clothed with black scales; first fork-cell

longer, and about the same width as the second, stem of the former

about three-fourths of its cell, stem of the latter longer than the

cell, base of the first fork-cell nearer the base of the wing ; anterior

basal cross-vein longer than, and about one-half its length from

the anterior cross-vein, fringe dusky, halteres with pale stems and

black knobs.

9. Similar to ^. Palpi black, with a few black bristles, second

and third joints with white apical spots, apex white; antennae

black, ungues all equal and uniserrate.

Wings more heavily scaled than in the ^; anterior basal cross-

vein about its own length distant from the anterior cross-vein,

stem of the first fork-cell about one-third, of the second about two-

thirds the length of the cells.

Length, 5*5 mm.
(J;

6 mm. 9.

Hah.—Milson Island, N.S.Wales.

I am indebted to Dr. E. W. Ferguson for one male and three

females of the above species. It is readily separated from its con-

geners, owing to the thoracic clothing and the male ungues. The

appendage on the tarsus of the mid-legs is very curious.
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Two of the females show white, basal spots, instead of bands,

but in other respects are typical.

Type $ in Coll. Dr. Ferguson

CuLiCELSA PALUDis Taylor.

Rep. Aust. Inst. Trop. Med., 1911, p. 56 (May, 1913).

^. Paljii black, with two pale bands on the second segment, one

at the apex of the basal third, and one opposite the band on the

proboscis, the third and apical segments also with basal pale hand-

ing, apex of apical segment also pale; antennae with the last two

segments brown, plumes dark brown ; wing-venation similar to 9,

though it is not so heavily scaled; ungues of fore- and mid-legs

unequal and uniserrate; of the hind- small, equal, and simple.

Length, 5 mm.

The following is a description of the female wing, which was

omitted from the original description through an error.

Costa black-scaled, veins clothed with dark brown scales; first

fork-cell longer and narrower than the second, base of the latter

nearer the base of the wing than that of the former; stems of the

fork-cells about two-thirds the length of their cells ; anterior basal

cross-vein about twice its own length from the anterior cross-vein.

Hab.—Darwin, Northern Territory (G. F. Hill).

CuLEX MOSSMANI, n sp. (PI. xxix., figs.4-5).

Head clothed with grey, narrow-curved, and black upright-

forked scales, and flat, white ones laterally. Thorax with palo

narrow-curved scales. Abdomen with basal bands ; tarsi with basal

and apical banding.

(J.
Head clothed with grey, narrow-curved, and numerous

black, upright-forked scales, and flat, white ones laterally; probos-

cis black, with a creamy band on its apical third
;
palpi black, first

segment with a broad band at the base of the apical third, a basal

band on the third and apical segments, the latter also with the

apex broadly banded; antennae pale, nodes black, last two seg-

ments browm, plumes dusky.

Thorax dark brown, clothed with pale, narrow-curved scales;

scutellum similar to thorax; prothoracic lobes prominent, with
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numerous light brown hairs; metanotum brown, pleurae dark

brown.

Abdomen clothed witli chocolate-brown scales, and basal creamy

bands, incomplete on segments five to seven; venter apparently

similar to dorsum.

Legs black, femora pale beneath, tibise, first and second tarsals

with creamy apical and basal banding, third basally banded;

ungues of fore- and mid-legs unequal, each with a single tooth,

hind- small, equal and simple.

Wings with the veins clothed with black scales, with three

creamy spots on the costa, the basal one above the base of the

anterior branch of the fifth long vein; the apical spot is situated

at the apex of the first long vein, the second spot is midway

between the other two, and extends to the base of the first fork-cell,

the basal and apical spots extend to the first long vein, the anterior

branch of the fifth vein is also creamy except the base and apex;

first fork-cell longer, and narrower than the second, their stems

about two-thirds the length of the cells, base of the seeond nearer

tlie base of the wing; anterior basal cross-vein longer than, and

about four times its length from the anterior cross-vein; fringe

dusky, except at the apex of the posterior branch of the fifth long-

vein, where it is pale; halteres pale.

9. Similar to the $. Palpi black, apex pale; antennae dark

brown, basal lobes pale, base of second segment pale; ungues all

equal and simple; wings similar but more heavily scaled.

Length, $ 4; 9 4*5 mm.

Hob.—Mossman, Northern Queensland.

This species is closely related to Culex mimeticus. The wing-

ornamentation and leg-banding are, however, quite distinct. It

was bred from larvae by Drs. Breinl and Priestley.

Culex normanensis, n.sp. (PI. xxix., fig.6).

Head clothed with pale, narrow-curved scales, and pale, fiat ones

on the sides. Abdomen with basal spots. Legs black, tarsi with

white basal banding.
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^. Head clothed with grey, narrow-curved, and black, upright-

forked scales, and pale, flat ones at the sides; palpi black, last two

joints densely clothed with black hairs; antennae densely clothed

with black plumes; proboscis black; eyes blue-black.

Thorax brown, clothed with brown, naiTow-curved scales; scu-

tellum paler, clothed with pale scales, border-bristles pale, and

long; pleurae brown, clothed with small, white, flat scales; metano-

tum brown, prothoracic lobes prominent, clothed with dark, nar-

row-curved scales.

Abdomen brown clothed with brown scales, and with median,

white, basal spots to the segments, which extend to the sides in

some specimens; venter brown.

Legs brown, femora and tibiae mottled with white scales, first

and second tarsals of fore- and mid-legs with narrow, basal band-

ing; fli'st three tarsals of hind-legs with narrow basal banding,

ungues of fore-legs unequal, the larger with two teeth and the

smaller with one, of mid-legs unequal, each with a single tooth,

hind- equal and simple.

Wings: costa black, vein-scales dark brown, first fork-cell

longer and narrower than the second, base of the latter nearer the

base of the wing, their stems nearly the length of their cells;

anterior basal cross-vein longer than, and about its own length

from, the anterior cross-vein. Halteres pale.

^. Similar to ^. Palpi black ; antennae brown. Thorax

clothed with bronzy-brown, narrow-curved scales.

Wings similar to
(J,

but more densely clothed. Ungues of fore-

and mid-legs equal and uniserrate, of hind-legs equal and simple.

Length, ^ 3-5-4; 9 4-4-5 mm.
Hab.—Normaiitou, Queensland (F. H. Taylor).

Described from a series of each sex. which were bred from larvae.

Chrysoconops aurites Theobald.

Mon. Culicid., ii., p. 209 (1903).

Hab.—Banker's Jungle, Northern Territory (G. F. Hill).
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Skuska funerea Theobald.

Moil. Culicid., iii., p. 292 (1903).

Hah.—Dsirw'm, Northern Territory (G. F. Hill) ; Cairns, Innis-

fail, Queensland (F. H. Taylor).

Skusea unifokmis Theobald.

Rec. Ind. Mils, iv., p. 33 (1910).

7/«6.—Cairns, Queensland (F. H. Taylor).

I am unable to find any distinctions between specimens from

the above locality, and Theobald's description.

HoDGESiA TRIANGULATUS Taylor.

Trans. Ent. See. Lond., 1914, Part i., p.204.

^^6.— Darwin, N. Territory (G. F. Hill): Innisfail, Queens-

land (E. Jarvis and F. H. Taylor).

This species was originally described by me from Lakekamu

Gold Fields, Papua.

p:xplanation of PI.ATES XXVIII.-XXIX.

Plate xxviii.

¥ig.\. —Stegomyia atripes (Skuse), 9 ; wing.

Fig.2.

—

S. quasiornata, n.sp., 9 ; wing.

Fig. 3.

—

Neomacleaya australis, n.sp., V ; wing.

Plate xxix.

Fig. 4.

—

Gulex mossmani, n.sp., 6 ; head.

Fig. 5.

—

G. mossmani, n.sp., 9 ; wing.

Fig.6.— C. normanensis, n.sp., 9 ; wing.
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FURTHER NOTES ON THE LEPIDOPTERA OF EBOR
SCRUB, N.S.W.

By a. Jefferis Turner, M.D., F.E.S.

I had hoped to have explored this Scrub more thoroughly

this season, but circumstances have prevented me from paying

it more than two short visits, on February 2nd and 4th, 1915.

On these visits, I took thirty species of Lepidoptera, of which

only seven were obtained last year, but the additions are of some

interest.

I now believe that the species I described as Tortrix para-

plesia is really T. sohriana Wlk, I took an exactly similar

specimen at Ebor, some miles from the Scrub; and it is also

recorded from N.S.W.: Sydney, Bulli— Vic: Melbourne, War-

ragul, Gisborne—Tasm. : Hobart. Out of thirty species*

taken last year, four were known from other localities; twenty-

two were described as new, and six were undetermined; but of

the last, I now describe three more, having obtained further

material. Of the twenty -three additional species taken this

year, thirteen are known from other localities, nine are here

described as new, and two remain undetermined. Undoubtedly

my first impression as to the peculiarity of the fauna is to some

extent corrected, but it still remains marked; for, of a total of

fifty-five species, thirty-two appear new, eighteen are known

from elsewhere, and five are undetermined. No doubt when

the scrubs of the neighbouring district, as at Dorrigo, are ex-

plored, the Ebor Scrub fauna will appear less isolated.

* The following corrections must be made in my former list. Oi Xysma-
todona 'polystona, I have an example taken at Jenolan, N.S.W. ; Enchop-

tila idiopis, as pointed out to me by Mr. Meyrick, belongs to the Amphi-

therinse, and a species •f Oiiephasia, previously oveilooked, is described

below.

18
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I append a complete list of the species taken this year, pre-

ceded by a tabulation of the total captures.

.
"^
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Fam. ARCTIAD^.
Subfam. Lithosian^.

Apistosia chionoka.

Lithosia chionora Meyr., Proc. J.inn. Soc. N. S. Wales, 1886,

p.702.

Apistosia chionora Hmps., Cat. Lep. Phal., ii., p.226.

One
(J.

Also from Q.: Nambour, Brisbane, Mt. Tambourine

—

N.S.W.: Sydney.

PAL.EOSIA BICOSTA.

Lithosia hicosta Wlk., Cat. Brit Mus., ii., 506; Meyr., Proc.

Linn. Soc. N. S. Wales, 1886, p. 702. Palceosia hicosta Hmps.,

Cat. Lep. Phal., ii., p.227.

One
(J,

larger than usual (37 mm.) and with hind wings of a

deeper ochreous colour. In this species, vein 11 may either

anastomose with 12 or run free; this point cannot be relied on,

therefore, for generic distinction. Also from IS.S.W. : Glen

Innes, Sydney— Tasm.: Hobart— S.A.: Mount Lofty.

Trissobrocha eugraphica.

Turn., Proc. Linn, Soc. N. S. Wales, 1914, p.548.

One
(J,

just like type except that discal spot of forewings is

not pale-centered. There is an error in the description of this

genus; 3 and 4 of hindwings are stalked, not connate.

Fam. GEOMETRID^.
Subfam. Larentian^.
EUCHCECA RUBROPUNCTARIA.

One ^. A common and widely distributed species. Also from

Q.: Duaringa, Brisbane, Coolangatta, Toowoomba—N.S.W.: Ben

Lomond (4,500ft.), Newcastle, Sydney—Vic: Melbourne, Fern-

shaw, Gisborne, Birchip- Tasm.: Mt, Wellington, George's Bay.

And from New Zealand.

EULYPE LEUCOPHRAGMA.

One 9- The species of this genus are attached to ferns. Also

from Q.: Mt. Tambourine— Vic,: Melbourne, Beaconsfield, Lome.
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Xanthorhoe SODALIATA.

^.Cidaria sodaliata Wlk., Cat. Brit. Mus., xxv., p. 1410.

^.Coremia divisata Wlk., Cat. Brit. Mus., xxxv., p. 1682.

(^.Xanthorhoe subidaria var. urhana Meyr., Proc. Linn. Soc.

N. 8. Wales, 1890, p.865.

One ^; I took two males also in Ebor, outside the scrub.

This species has been confused with X. subidaria Gn.; the $ is

very similar, but the 9 widely unlike. I am indebted to Mr. L.

B. Prout for examining Walker's types. It is a very abundant

and widely distributed species, recorded from N.Q.: Atherton,

Herberton, Townsville— Q.: Eidsvold, Gayndah, Brisbane, Strad-

broke Island, Mt. Tambourine, Coolangatta, Toowoomba, Nan-

ango, Killarney — N.S.W.: Murwillumbah, Glen Tnnes, Sydney

—

Tasm.: Hobart.

Subfam. G e o m e t r i n .e.

Pkasinocyma lychnopasta, n.sp.

Ai'>(V07rao-To§, sprinkled with light.

(^.30 mm. Head and face green. Palpi 1^, slender; terminal

joint nearly as long as second; green, beneath whitish. Antennae

green; pectinations in $ very long (12), apical 1 simple. Thorax

green. Abdomen green, beneath whitish. Legs whitish, dorsal

aspect green; posterior tibiye in (J moderately dilated, and grooved

on internal surface. Forewings triangular, costa moderately

arched, more strongly towards base, apex rounded, termeii nearly

straight, slightly oblique; 3 and 4 connate, 6 short-stalked with

7, 8, 9, 10, 11 anastomosing with 1 2; bluish-green, apices of scales

paler, causing an extremely fine transverse striation; a sparse

irroration of lustrous green-whitish scales; a dark fuscous discal

dot slightly before middle ; antemedian and postmedian lines

slightly darker and faintly indicated, the latter edged with a

paler shade posteriorly; cilia pale green. Hindwings with termen

bowed, slightly wavy, with a slight dentation on vein 4; as fore-

wings, but discal dot minute, antemedian line obsolete, post-

median line irregularly dentate.

One (J in good condition. Nearest P. cdldina Turn., from

Mt. Tambourine.
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Subfam. Boa kmian^e.

Philolochma cel^nochroa.

Turn., Proc. Linn. Soc. N. S. Wales, 1914, p.550.

One $ in good condition: larger than (J (35 mm.) and not so

dark, especially in hind wings, which are concolorous with fore-

wings, with a fuscous discal spot before middle, an incomplete

fuscous line from | costa to | dorsum, succeeded by a parallel

row of fuscous spots.

Planolocha autoptis.

One
(J.

Also from N.Q.: Herberton— Q.: Nambour, Brisbane,

Mt. Tambourine, Killarney- N.S.W.: Jenolan— Vic: Melbourne,

Lome.

Fam. PYRALIi)^.

Subfam. P v r a u s T i N iE.

MUSOTIMA NITIDALIS.

Several examples. This species, which is attached to ferns,

has a wide distribution. Q.: Nambour, Brisbane, Mt. Tambour-

ine, Killarney- N.S.W. : Murwillumbah, Sydney— Vic. : Mel-

bourne, Fernshaw— W.A.: Albany. Also from New Zealand.

SCOPARIA APHRODES.

One 9, taken at rest on a tree-trunk. This rare species has a

considerable range. Also from Q.: Killarney— N.S.W.: Sydney.

Fam. TORTRICID^.
Subfam. Tortricin^.

ISOCHORISTA Sp.

An obscure little species, probably new; two ^ examples, too

much rubbed for description.

Capua sp.

Two 9 examples of the species noted before, both rubbed; ex-

pansion 11 mm. I think I have the same species from Southern

Queensland.

Capua paraloxa.

This species was beaten abundantly out of the dead, lower

fronds of the treeferns. I took ten examples
(2(J, 8^;. Also
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from Q.: Mt. Tambourine—N.S.W.: Bulli, Lawson—Vic: Bea-

consfield.

Capua hedyma, n.sp.

ijSviios, sweet, pleasant.

(J.
16-17 mm. Head pale ocbreous, sides brownish-tinged.

Palpi long (3|); brown, inner surface whitish. Antennae whitish-

ochreous sharply annulated with dark fuscous; ciliations in (^ 1.

Thorax reddish-brown. Abdomen whitish. Legs whitish; ante-

rior pair, except coxae, fuscous. Forewings suboblong, costa

strongly arched, apex rounded-rectangular, termen slightly

rounded, scarcely oblique; brown, with 8 or 9 broken transverse

lines partly reddish-broAvn, partly pale ocbreous; terminal area

rarely pale ocbreous; costal fold broad, extending to |, reddish-

brown, with 3 or 4 fuscous strigulae; a pale ocbreous spot on

midcosta, succeeded by two similar dots; a large semilunar yel-

lowish spot on dorsum from ^ to |, its anterior portion more or

less suffused, its posterior edge sharply defined by a fuscous line;

sometimes there are a few fuscous dots on the transverse lines;

a terminal series of obscure fuscous dots; cilia reddish-brown,

apices pale ocbreous. Hindwings and cilia whitish.

A distinct and attractive species; eight examples, all of the

same sex.

Capua polydesma, n.sp.

TToAuSccr/xos, many-chained.

9. 18-22 mm. Head ochreous-brown. Palpi 3| ; ochreous-

brown, internal surface whitish. Antennae pale ochreous-brown

with some dark fuscous annulations. Thorax ochreous-brown.

Abdomen whitish-grey Legs whitish; anterior pair fuscous-

tinged. Forewings suboblong, costa strongly arched at base,

then straight, apex rectangular, termen sinuate beneath apex;

ochreous-brown, with numerous, fine, interrupted, fuscous-brown

transverse lines; central fascia more or less obsolete, indicated

by a fuscous shade on midcosta and on termen at |; a triangular

fuscous spot on | costa, sometimes entirely obsolete; cilia pale

ochreous-brown, with a fuscous basal line, on tornus grey. Hind-

wings with termen sinuate; grey-whitish; cilia whitish.

Two 9 examples.
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TORTRIX PSARODES.

Five specimens (4 g, I ^). Apparently not a winter species

in this locality. Also from Q.: Brisbane, Warwick—Vic: Gis-

borne, Sale Tasm.: Hobart.

Arotrophora labyrinthodes, n.sp.

\a/3vpLvdix)8^]S, intricate.

(J.
18-22 mm. Head fuscous. Palpi 5; fuscous. Antennae

fuscous; in $ dentate, ciliations
J.

Thorax fuscous. Abdomen
grey. Legs fuscous; posterior pair ochreous-whitish; anterior

and middle tarsi annulated with whitish. Forewings dilated,

costa strongly and evenly arched, apex rounded, termen obliquely

rounded; fuscous-grey, finely strigulated with ferruginous and

dark fuscous; basal patch indicated by a fine dark fuscous line

from J costa to
f^
dorsum, dentate in middle; immediately beyond

this a whitish fascia is sometimes developed, narrow on costa,

dilated and less distinct in disc, narrow again on dorsum, but it

may be wholly obsolete; median fascia very obscure on costa,

better marked towards dorsum, irregularly dentate; discal area

beyond this whitish or grey ; sometimes four double whitish

strigulse on apical part of costa; cilia fuscous, with darker basal

and postmedian lines. Hindwings pale grey, strigulated with

darker grey; cilia pale grey, with a darker basal line.

Three ^ examples. The much wasted 9 previously referred

to 2'orti'ix, is probably referable to this species.

Cnephasia thiopasta, n.sp.

OetOTraaTOs, sulphur-sprinkled.

(J.
10-13 mm. Head fuscous. Palpi 3, pale fuscous. Antennae

fuscous; in ^ slightly serrate and moderately ciliated (|). Thorax

fuscous mixed with oclireous. Abdomen fuscous. Legs pale

fuscous
;

posterior pair whitish. Forewings suboblong, costa

strongly arched at base, thence straight, apex rounded, termen

nearly straight, slightly oblique; whitish more or less sufi'used

with fuscous and finely irrorated with ochreous scales; basal area

fuscous on costa and dorsum and with its outer margin indicated

by a line of dark fuscous and ochreous scales; median fascia in-

dicated by a dark fuscous blotch on mid-costa, another obliquely
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beneath and partly confluent, and a paler and indistinct blotch

on tornus; a dark fuscous blotch on | costa succeeded by a

smaller spot; cilia fuscous. Hindwings with termen sinuate;

grey; cilia grey.

Three examples taken in January, 1914.

Subfam. EucosMiNiE.

Bathrotoma catapasta, n.sp.

KarairccTTO's, embroidered.

(J.
16 mm. Head dark fuscous. Palpi 3; terminal joint and

apex of second joint grey. Antennae fuscous; in ^ witli a dorsal

notch at I, ciliations minute. Thorax dark fuscous, with a grey

posterior spot. Abdomen grey, with some fuscous scales. , Legs

grey, with dark fuscous irroration. Forewings narrow oblong,

in ^ with a broad costal fold reaching to |, narrowing towards

extremity, costa bent at end of fold, apex rectangular, termen

slightly sinuate ; fuscous, towards base irrorated with grey,

towards dorsum and tornus partly suffused with ochreous: a fine

whitish line from f dorsum to mid-disc, limiting fuscous basal

area; some indistinct grey strife on middle of costa; three double,

white strise on apical part of costa; a triangular blackish spot on

dorsum before tornus, edged by a broad silvery line from tornus;

a semilunar silvery line from above tornus, with a silvery dot

between it and apex, and a blackish spot between it and white

costal striae; cilia grey, bases whitish, but in sinuation blackish.

Hindwings with tornus prominent and acute; dark grey; cilia

gi-ey.

One (J
example.

Fam. TINEID^.

Subfam. CEcoPHORiNiE.

Parocystola haplophara, n.sp.

a7rXocf)apo^3 siinpl}' clothed.

(J.
14 mm. Head and thorax whitish-brown. Palpi ochreous-

whitish; external surface of second joint, except at apex, fuscous.

Antennae ochreous-whitish, annulated with fuscous; ciliations in

g 1. Legs fuscous; posterior pair ochreous-whitish; anterior



BY A. JEFFERIS TURNER. 193

and middle tarsi annulated with ochreous-whitish. Forewings

slightly dilated, costa moderately arched, apex rounded, termen

obliquely rounded; whitish-brown, with a few scattered fuscous

scales; discal dots dark fuscous, first at
J,

second on fold ob-

liquely beyond first, third in middle, larger, rarely double; some-

times a fine fuscous subterminal line, usually represented by a

few scales only ; cilia whitish-brown. Hindwings and cilia

whitish-grey

This species was rather common at the edge of the scrub, not

taken inside, nor at any distance from it. Nine ^ examples.

CCESYRA SYNECHKS.

Turn., Proc. Linn. Soc. N. S. Wales, 1914, p. 558.

One (J example.

Protomacha cathara.

Turn., Proc. Linn. Soc. N. S. Wales, 1914, p.559.

One 9j not difi'ering from ^ type.

Philobota isomora, n.sp.

J'.
18 mm. Head ochreous-whitish. Palpi ochreous-whitish;

second joint sufi'used on outer surface with fuscous except at

apex. Antennae grey ; ciliations in
(J 1. Thorax ochreous-

whitish, shoulders narrowly fuscous. Abdomen grey, tuft

whitish-ochreous. Legs fuscous: posterior pair ochreous-whitish.

Forewings not dilated, costa gently arched, more strongly towards

base, apex pointed, termen nearly straight, oblique; ochreous-

whitish with a very few scattered fuscous scales; costal edge

near base dark fuscous; four fuscous discal dots, first at
J,
second

on fold slightly beyond first, longitudinally elongate, third at f

,

fourth slightly beyond and beneath third; cilia ochreous-whitish.

Hindwings grey; cilia ochreous-whitish.

Very similar to Peltophora osteochroa Turn., from Mount Tam-

bourine, though with darker hindwings; certainly distinguished

by the shorter $ ciliations. One ^ ^specimen.

Phlceopola panarcha, n.sp.

iravap^os, ruling all.

(J.
30 mm. Head fuscous mixed with ochreous ; face grey.

Palpi dark fuscous, inner surface of second joint, base and apex
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of terminal joint wliitish, some ochreous scales on outer surface

of second joint towards apex. Antennae fuscous; ciliations in ^
2. Thorax dark fuscous; a posterior spot and apices of patagia

white. Abdomen grey. Legs dark fuscous annuiated with

ochreous-whitish; posterior femora and tibiae mostly ochreous-

whitish. Forewings elongate, not dilated, costa rather strongly

arched, apex rounded, termen obliquely rounded; fuscous irro-

rated with whitish towards margins; a whitish streak containing

some fuscous scales from base along dorsum to i, dilated at ex-

tremity; a broad blackish streak from base of costa along fold

to |; a blackish discal spot at J confluent with this streak; a

blackish spot in mid-disc preceded by a smaller blackish spot,

and confluent with the apex of a blackish streak to apex of wing;

a blackish spot on costa at §; a subterminal series of blackish

dots, partially confluent, and ending in a large spot on tornus;

cilia fuscous mixed with whitish. Hindwings pale grey; cilia

grey-whitish, at apex grey. One g example.

EULECHRIA STIGMATOPHORA.

Turn., Trans. Roy. Soc. South Aust., 1896, p.ll.

Antennal ciliations in ^ 2.

One (J (probably from the edge of the Scrub). I also took

one (J at Ebor, some miles from the Scrub. Also from N.Q.:

Kuranda near Cairns, Herberton—Q. : Caloundra, Brisbane,

Stradbroke Island, Mount Tambourine, Killarney.

EuLECHRIA sp.

One (J example, of rather large size (25 mm.), but too rubbed

for identification.

EUTORNA EURYGRAMMA.

Two examples, ^ and 9. I took this also at Ebor, some miles

from the Scrub. Also from N.S.W.: Mount Kosciusko— Vic.

:

Gisborne. And Tasmania.

Subfam. Gracilarian^.
Gkacilaria loxockntra, n.sp.

Ao^oK€i'T/30s, with oblique centre.

9.12 mm. Head fuscous-bronzy; face whitish. Palpi white

annuiated with dark fuscous. Antennse whitish annuiated with
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dark fuscous. Thorax fuscous-brown. Abdomen dark grey.

Legs brownish with fuscous annulations: posterior pair whitish

with fuscous annulations. Forewings ochreous-whitish mostly

suffused with brownish and strigulated with fuscous; median

area paler, containing an outwardly oblique brownish fascia, from

midcosta to dorsum beyond middle, narrow on costa dilated on

dorsum; a broad dark fuscous fascia from | costa to tornus, its

anterior edge toothed beneath costa, posterior edge straight,

oblique; followed by a pale triangular costal spot; cilia ochreous-

whitish, on tornus fuscous, on dorsum grey. Hindwings and

cilia dark grey.

Closely allied to G . plagata from Brisbane, but darker in colour,

with complete posterior fuscous fascia, without dorsal and apical

spots, and differing in other details. One 9 example, taken on

a mossy tree-trunk.

Subfam. HELiODiNiNiE.

Stathmopoda cryerodes, n.sp.

Kpvepio8r]s, icy.

9.9 mm. Head, thorax, and palpi white. Antennse white,

towards apex greyish. Abdomen ochreous-whitish, towards apex

grey, tuft white. Legs white; anterior pair dark fuscous ante-

riorly; posterior tibise with a blackish apical ring. Forewings

narrow; shining white with apices of scales grey; a very faint

suffused median transverse grey fascia; apical area suffused with

grey; cilia grey. Hindwings linear; grey; cilia grey.

One specimen; I took one also on my previous visit.

Subfam. Amphitherin.e.
Amphithera monstruosa.

Turn., Proc. Linn. Soc. N. S. Wales, 1913, p. 223.

Two
(J examples, with the white apical patch more developed

than in the type from Herberton, North Queensland. I was

surprised to take this curious species so far from the locality tirst

recorded.
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HYDROIDS FROM NEW SOUTH WALES.*

By E. a. Briggs, B.Sc, Zoologist, Australian Museum,

Sydney.

(Coinmuiiicated by A. R. McCidloch.)

(Plates xxx.-xxxi., and Text-fig. 1.)

i. Introduction.

In 1911 Dr. Ritchie described, under the name of Sertularella

longitheca Bale, var. robusta, several hydroid specimens obtained

by the " Thetis" Trawling Expedition off the coast of New South

Wales. He had only sterile specimens for examination, but

several additional colonies bearing gonangia occur among some

Polyzoa, which were dredged by the same Expedition in New-

castle Bight, N.S.W., at a depth of 26-40 fathoms. In view of

the totally distinct gonangia, these specimens cannot be regarded

as belonging to a variety of Sertularella longitheca. The char-

acters are so distinct from those recorded, that it is necessary to

raise Ritchie's variety to specific rank. The name robusta is

preoccupied in the genus, and, therefore, I substitute Sertidarella

ritchiei.

The second species here under discussion is represented in the

Australian Museum collection by some fine colonies from Marou-

bra Bay, near Sydney, N.S.W.

ii. Descriptio7i of the Species.

Order Calyptoblastea.

Family SERTULARID^.
Genus Sertularella Gray.

Sertularella ritchiei, nom.nov.

(Plate XXX., tigs. 1-2; Plate xxxi., fig.2; and Text-fig.].)

Sertularella longitheca Bale, var. robusta Ritchie, Mem. Austr.

Mus., iv., 16, 1911, p.841, PI. Ixxxviii., fig.8.

* Contributions from the Australian Museum.
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7\-ophosome.- Colonies attaining a height of 40 mm. Stem

monosiphonic, geniculate, lax in growth, with rare and irregular

branches, which spring, with a long internode, from directly

beneath a hydrotheca. The branches reach a length of 20 mm
,

and are divided into regular internodes, each of which bears a

hydrotheca towards its distal extremity. The internodes are

zig-zag, bending from one side or the other in gentle curves,

which follow the inner lines of the hydrothecse and give a genicu-

late form to the stem. In the older portions of the colonies,

owing to the great thickness of the perisarc, the nodes usually

become obscured, although a slight constriction immediately

distal to a hydrotheca generally indicates their position. In the

majority of the stems there is no trace of division into internodes.

The hydrothecse are alternate and lie towards

the distal ends of the internodes, to which they

are adnate for about two-thirds of their length.

They are remarkable for their great depth and

for the length of the adnate portion. They are

not quite tubular, but reach a maximum diame-

ter at the point where they become free, taper-

ing slightly downwards until they end in a

rounded base, and less markedly towards the

mouth. The margin of the hydrotheca is

divided into three teeth, one adcauline, central

and projecting, the others forming an abcauline

lateral pair. The teeth are separated by shallow

embayments. The free adcauline wall of the Text-fig. l.—S'eritf-

hydrotheca is marked by several definite undu-

lations. The hydrothecal walls are strongly

developed. There is a tendency to regenera-

tion of the hydrothecse, many of the margins

being repeated twice or thrice. The colour of

the colonies is dark brown.

Go7iosome. —The gonangia are borne on the stems and branches.

They lie along the anterior of these, and are so closely appressed

to the branch that the adcauline portion of the gonangium

becomes hollowed (jut into a longitudinal furrow to fit it, as in

larella ritchiei,

part of stem,

with gonangi-

um, seen from

the anterior,

xl6.
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the case of Sertularella adpressa Ritchie* and Thecocladium flahel-

lum Allmanf. The insignificant stalk of the gonangium arises from

the side of the stem or branch opposite the base of a hydrotheca.

The gonangia are large and ovate, with a short tubular neck with

a slightly everted lip, and three short apical teeth. They are sur-

rounded by eight annular ridges, except on the back where the

longitudinal furrow, into which the annulations do not extend, is

appressed to the branch. The lower proximal portion is smooth, or

with very faint traces of annulation. The extreme distal portion

of the gonangium j^rojects forward, and has the ridges completely

annular. The gonangia average 1-8 mm. to 21 mm. in length, by

0-70 mm. to 0-80 mm. in maximum diameter. The aperture has

an internal diameter of 0-20 mm. to 0-24 mm., with a slightly

everted lip 0-26 mm. to 0-31 mm. across.

Dimensions.

Internode, length 0*75-0'94 mm.
Interiiode, diameter ... ... ... ... ... 0"22-0*29mm.

Hydrotheca, length adnate ... ... ... ... 0"57-066mni.

Hydrotheca, length free ... .. ... ... 038-0"43mm.

Hydrotheca, diameter at mouth ... ... ... 028-0 32 mm.
Gonangium, length ... .. ., ... ... l*80-2'10mm.

Gonangium, maximum diameter ... ... ... 0"70-0'80mm.

As the above measurements show, there is some variation in the

proportion of the adnate part of the hydrotheca, but the propor-

tion is generally over a half, and frequently as much as two-thirds

may be adnate.

In his Report on the Hydrozoa of the "Thetis" Expedition,

Ritchie has described several specimens as a variety of Sertularella

longitheca Bale, although "none of the characteristic gonangia

were present, but in spite of this, and of the divergences from

typical specimens. . . . I do not hesitate to regard these as belong-

* Ritchie, Mem. Austr. Mus., iv., 16, 1911, p.838.

fAllman, Rep. Sci. Results "Challenger" Exped., Zool.,

Hydroida, Ft. ii., 1888, p.81.
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ing to a form of Sertnlarella longitheca."* Additional colonies

with gonangia were obtained from Newcastle Bight, N.S.W., and

in view of the totally distinct structure and habit of the gonangia

they cannot be associated with that species. I now raise Ritchie's

variety to sp)ecific rank; the name robusta is preoccupied in the

genus, and, therefore, I substitute Sertularella 7'itchiei.

In the absence of gonangia, Sertularella ritchiei may be distin-

guished from. Sertularella longitJieca by its. coarser growth, larger

hydrothecse, geniculated stem, and internodes which slope succes-

sively in opposite directions. The shapes of the hydrothecae differ

in the two species ; in aS'. longitheca a hydrotheca is regularly tubu-

lar in shape; in S. ritchiei a hydrotheca is not quite tubular, but

reaches a maximum diameter at the point where it becomes free,

tapering slightly downwards until it ends in a rounded base, and

less markedly towards the mouth. Also, as a general rule, the

hydrothecae of S. ritchiei are rather more curved, the lower portion

being more erect, and the outward curvature of the upper part

more marked than in S. longitheca^ in which, however, the extreme

top of the hydrotheca often shows a slight tendency to curve up-

ward. The latter species, however, does not show any indications

of rugosity on the free adcauline wall of the hydrotheca. The pro-

portions of the hydrothecae also differ; in S. ritchiei the hydro-

theca is more robust, and is adnate for over a half, and for as much

as two-thirds of its length; while in S. longitheca only from one-

third to one-half of the hydrotheca is adnate. In S. ritchiei the

embayments between the teeth on the margin of a hydrotheca are

much shallower, and the teeth, therefore, appear less prominent

than do those of S. longitheca. Lastly, the dimensions of S.

ritchiei throughout are much larger.

Locality.—"Thetis'' Station 22, Newcastle Bight, N.S.W., six to

five miles from shore ; depth, 40-26 fathoms ; bottom, grey sand to

mud and shell; 2nd March, 1898; several colonies with gonangia

growing on the horny axis of an Alcyonarian.

Type Specimen.—In the Australian Museum, Sydney.

* Ritchie, Mem. Austr. Mus., iv., 16, 1911, p.842,
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Family PLUMULARID^.
Genus Halicornaria Busk.

Halicornaria goniodes, sp.nov.

(Plate XXX., figs. 3-7; Plate xxxi., fig. 1.)

Trophosome.—Hydrocaulus monosiphouie, 28 em. in height, un-

branched, or with a few branches near the summit. The main

stem gives off at irregular intervals short peduncles, which spring

from the front, curve upward, and fork into two branches, which

diverge at right angles, and have their anterior aspect directed

towards that of the stem. A perfect distinction is thus maintained

between the stem and branches. The latter reach a length of 11

cm., and each may give rise, midway between its point of origin

and its distal extremity, to a peduncle which also bifurcates into

two new divisions. The peduncles are divided into internodes,

usually eight or nine in number. They are devoid of hydroclades,

but are armed with a series of large sarcothecaB along their anterior

and posterior aspect. The stem is divided into internodes, which

bear two hydroclades. In the branches, the internodes fall roughly

into two size-groups—those on the lower part of the branch which

bear two hydroclades, and those on the distal part, which, as a

rule, bear only a single hydroclade each, and are about half the

length of the former. The hydroclades are alternate, 10 mm. in

length, both series springing from the anterior of the stem and

branches. They are set at an angle of about 40°, and are divided

into a series of internodes, each of which bears a solitary

hydrotheca.

The hydrothecae are sub-cylindrical, narrowing towards the

base; the axis of the hydrotheca lying away from the. hydroclade

at an angle of about 45<*. The thickened adcauline wall of the

hydrotheca makes a very abrupt angle, and even in many cases is

prolonged past the actual base of the cell. The apocauline wall

meets the base at almost as sharp an angle, while the base itself

is straight. The margin of the hydrotheca is scalloped into seven

very distinct teeth, of which the median anterior one is well

developed and slightly recurved; while the tln^ee, wliicli occur on
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each side, occupy a more or less erect position, although the abcau-

line two show a tendency to bend outwards. The back is entire.

There is no intrathecal ridg-e. The aperture between the hydro-

theca and the internode is surrounded by minute sharp denticles

projecting- into the hydrotlieca. Tliere are no septal ridges in the

internode.

The mesial sarcotheca is l)ased on the much elongated proximal

part of the internode, and projects at a wider angle than the

hydrotheca, to the basal part of which it is adnate most of its

length, but Avith a short free projecting portion. The mesial sar-

cotheca is small, and stoj^s considerably short of the marg-in of the

hydrotheca. The terminal and inferior apertures are distinct,

though closely approximate. The terminal aperture is small and

circular. The lateral sarcothecse are adnate, saccate, with a circu-

lar sub-tubular orifice directed downwards from the hydrotheca

and outwards, and distinct from the wide lateral aperture. There

are three cauline sarcothecae; two on the anterior surface of the

rachis at the base of each hydrocladium, large and swollen, with

two circular orifices bordering the free margin ; the third is similar

to the laterals in shape and is situated at the back of each axil.

Gonosome.—Unknown.

Colour.—Light brown, stem and branches darker.

Di'me7isions.

Stem internode, length ... ... ... ... 0*71-0"78 mm.
Stem internode, diameter 0-38-0-43mm.

Branch internode, length .. 38 073 mm.
Branch internode, diameter... ... ... ... 024-029mm.
Hydroclade internode, length 0-33-0-36mm,

Hydroclade internode, diameter ... 019-0 22mm.
Hydrotheca, depth 0-23-0-24mm.

Hydrotheca, breadth at mouth (lateral aspect) ... 0-19-0-2I mm.
Anterior cauline sarcotheca, greatest width ... 0"14-017mm.

The habit of the colonies is striking. The stems spring from a

dense mass of hydrorhizal filaments and either remain simple, or

towards their distal extremity give off, at irregular intervals, two

or three short peduncles. These spring from the front of the

hydrocaulus, and, at their origin, are directed forward, so as to
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take them out of the plane of the stem; soon, however, they take a

characteristic curve upward, become erect, and divide into two

equal branches with their anterior aspect directed towards that of

the stem. Each successive branch grows in the same manner. The

liydroclades are borne on the anterior of the stem and branches,

often only one on an internode on the distal part of a branch.

Sometimes an internode occurs with three hydroclades.

Another striking feature is the angularity of the hydrotheea,

especially at the base where the thickened adcauline wall makes a

very abrupt angle, and even in many cases is prolonged past the

actual base of the cell. The apocauline wall meets the base at

almost as sharp an angle, while the base itself is straight. The

cliitinous projection within the mesial sarcotheca is well-developed,

swelling out as soon as it passes beyond the point of attachment

of the sarcotheca. The latter organ has a very wide basal portion,

and is based on the much elongated proximal part of tlie internode.

Locality.—Maroubra Bay, near Sydney, N.S.W.

Type Specimen.—In the Australian Museum, Sydney.

EXPLANATION OF PLATES XXX.-XXXT.
Plate XXX.

Fja. 1. Sertulardla ritchid Briggs, part of stem with hydrothecw and

base of branch, x 20. (After Ritchie).

Fig. 2. Sertvlarella ritchiei Briggs, part of stem with hydrothecte, x 33.

Fig. 3. Halicornaria gojiiodes Briggs, portion of hydroclade with hydro-

thecse, lateral aspect, x 48.

Fig.4. Halicornaria goniodes Briggs, portion of hydroclade with hydro-

thecse, anterior aspect, x 62.

Ficr.5. Halicornaria goniodes Briggs, hydrotheea, lateral aspect, x 90.

Fig.6. Halicornaria goniodes Briggs, hydrotheea, anterior aspect, x 80.

Yxg.!.—Halicornaria goniodes Briggs, part of stem with the bases of four

hydroclades, anterior aspect, x 30.

Plate xxxi.

Y\g.\.~Halicornaria goniodes Briggs. Photograph of the type, 28cm.

in height, from Maroubra Bay, near Sydney, N.S.W.

Fig.2. Sertularella ritchiei Briggs. Photograph of colonies from "Thetis'

Station 22, Newcastle Bight, N.S.W., 40-26 fathoms. Nat. size.

CORRIGENDUM.
The legend of Plate xxx. should read :—

\.2.Sertidarella ritchiei, nom.nov. S-1. Halicornaria goniodes, n.sp.
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PRELIMINARY NOTE ON THE REMARKABLE,
SHORTENED DEVELOPMENT OF AN AUSTRA-
LIAN SEA-URCHIN, TOXOCIDARIS ERYTHRO-
GRAMMUS.

By Dr. Th. Mortensen, Copenhagen.

(Gomviunicated hy Dr. S. J. Johnston.)

During a visit to Australia in August-October, 1914, I was

very anxiously looking for opportunities for studying the de-

velopment of Australian Echinoderms in continuation of the

researches carried out in Japan, in April-July of the same year.

It proved, however, to be a very unfavourable time of the year

for that purpose, not a single species of Echinoderms having ripe

sexual products — except the small Asterina exigiia, which, as has

been made known by Whitelegge, has care of its brood, like the

European species, Asteri7ia gihhosa. I had then to alter my
plans to some extent, and went to New Zealand in the beginning

of November, one month earlier than originally planned. In

that way, I could arrange for a stay in Sydney during the later

part of the summer, February-March, at which time it might be

expected that the majority, at least, of the littoral Echinoderms

of Port Jackson would prove to have ripe sexual products.

To my surprise, even this turned out to be a little too early

in the season for my object. Of the Echinoderms, of which

material in any sufficient quantity was available, only one species

— always Asterina exigua excepted—was really in the breeding

season now, namely, To.vocidaris erythrogrammus . Of the three

other common littoral sea-urchins, one, Centrostephanns Rodgersii,

was still very far from having l-ipe sexual products; it must,

evidently, have its breeding season in the middle of the winter;

the two others, Phyllacanthus parvispinus and Holop)neustes pur-

purascens, were nearly ripe, but not quite. Among the other

Echinoderms, of which material was available, not one was found
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with quite ripe eggs. It was thus alone Toxocidaris eryihro-

graramus^ the development of which could be studied. But this

proved, in return, to be quite unusually interesting, so that it

was thought advisable to publish this short preliminary account

of it.

The eggs of T. erythrogrammus* are large, ca. 0-5 mm. in diame-

ter, red-yellowish, and quite intransparent, evidently full of a

yolky substance; they are Jioating at the surface of the water, a

case not hitherto observed in Echinoderms. The cleavage is

total, and, in the first stages in any case, quite regular. The

gastrulse are not bound to the surface, but swim free in the

water, with the usual rotating movement. The aboral end,

which evidently contains the main part of the yolk, and thus is

the lighter end, is always turned upwards and remains so during

the whole of the development.

Just above the oral end, a slight widening of the body of the

body of the embryo occurs, though not quite constantly, it seems.

This may perhaps represent a rudiment of the postoral larval

processes; but they do not dev^elop further, and there is no in-

dication of the typical Pluteus-shape at all; and, moreover, so

*In Th. Whitelegge's " List of the marine and freshwater Invertebrate

Fauna of Port Jackson and neighbourhood" (1889), this species is men-

tioned under the name of Strongyloctntrotus erythroyrammus. As I have

shown in my work on the Echinoidea of the Danish Ingolf-Expedition

(Part i., 1903), the gewns, Strongylocentrotus must be restricted to a certain

group of northern species, the species drvehachiensis being the type of the

genus; the species erythrogrammus, together with several other species

from the Pacific, must be referred to the genus Toxocidaris. It is quite

probable that the name erythrogrammus will ultimately have to be changed.

The species figured under that name by Valenciennes (Voyage de la Fregate

Venus) is evidently the South American species Loxechinus alhus, and not

the common Australian species. Which name should then eventually be

substituted for erythrogrammus, I cannot say at present, having, of course,

no access to literature here. I may take the opportunity to point out here

that the other species of Strongylocentrotxts mentioned in Whitelegge's List,

Str. tubercidosus, is no true Strongyloctntrotus either; and, moreover, it is

by no means specifically identical with the conmion Japanese Toxocidaris

tuberculatus. What the correct name of this species will be, I am not

prepared to say at present, having not had the necessary literature or

time for investigating this matter.
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far as I have been able to ascertain on the quite intransparent

living embryo, there is no trace of a larval skeleton.

'I'here is a general ciliation of the whole body of the embryo,

but no special ciliated bands. A ring of red pigment is formed

round the mouth, and gradually more or less of a reddish pigment

develops all over the body. Some specimens, however, have

scarcely any pigment at all; such probably give rise to the very

light-coloured specimens, which are often found among the other-

wise generally dark-coloured specimens of this species.

The young sea-urchin develops on one side of the embryo, just

above the mouth, and here the primary tube-feet are soon seen

to protrude. The aboral part of the body, which serves as a

reservoir of nourishment for the embryo, gradually shortens, and

ultimately becomes completely overgrown by the young urchin,

and enclosed within its body. The first spines to appear are of

the trifid, embryonal type; but soon the spines of the usual,

pointed shape, make their appearance.

When the first rudiments of the sea-urchin begin to appear,

the embryo generally sinks to the bottom, remaining there in

the usual position, mouth downwards; many specimens, however,

remain swimming until the metamorphosis is nearly completed;

especially a number of specimens remained at the surface, at the

contact-line between the water and the glass. The whole meta-

morphosis is completed in the course of 4-5 days.

The details of the formation of the enteroccel and all the

internal transfoi-mation-processes, upon the whole, can only be

studied by means of sections. That must be postponed till

after my return to Copenhagen. Likewise, the development of

the skeleton of the young urchin will have to be studied carefully

later on, the conditions, under which I had to carry out my
experiments, being far too unfavourable for such minute and

partly very difficult research.

This is the most reduced development hitherto known in any

Echinoid with free-swimming embryos. The development of

Laganum decagonale^ described in my paper "On the develop

ment of some Japanese Echinoderms" (Annot. Zool. Japonenses,

Vol. viii., 1914), is not nearly so reduced, the typical larval shape
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being there still distinctly recognisable, But I feel quite con-

vinced that this will not be a unique case. I think I may pre-

dict rather safely that a quite similar shortened development

will prove to obtain in two other of the common Echinoids of

Port Jackson, namely in Phyllacanthus pa7'vispi7ius and Holop-

neustes purpui'ascens. In both of these, the eggs are large and

intransparent, and float at the surface. {I succeeded in finding

a few ripe eggs in a specimen of Phyllacanthus, and got them

fertilised; but, unfortunately, none of the embryos obtained

survived the Gastrula-stage). It is remarkable to find such a

large percentage of the littoral Echinoids of the New South

Wales coast having such an aberrant type of development, and

one can scarcely help thinking that the natural conditions there

may account for that. But which are the real factors to which

such influence on the development is due, nobody, of course, can

say, at present at least.

I may still mention that Holoprieustes pU7'purascens shows a

very marked diff'erence in the coloration of the gonads of the

two sexes; the male genital organs are bright pink, the female

ironads dark olive-coloured. The black intestine also affords a

very conspicuous contrast in colour to the generally pink test

and spines. Judging from the different size and colour of the

eggs in the same gonad, this species would appear to breed twice

in the season.

On board s.s. "Sonoma,"

The Pacific, 2°S., 172"W., March 20, 1915.

Postscript: added June pJi, i(^i<5— Lyman Clark assigns the

name Heliocidaris to the group of species to which I have applied

the name Toxocidaris. As I cannot, of course, go deeper into

these matters of nomenclature here [Honolulu], I shall, at present,

at least, keep the name Toxocidaris, leaving the possible change

till later, when I have had the opportunity of carefully cousitler-

inii" Clark's reasons for this use of the name Ileliocidaris

.
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Mr. Hedley exhibited a recent conchological work published

in Japan, illustrating in colours one hundred Japanese shells, the

first Part of "Illustrations of one thousand Shells," by Y. Hirase

(1915). The exquisite native art of Japan is here employed in

the service of science.

Mr. E. Cheel exhibited specimens of Digitaria glah'a Beau v.,

{Panicnrn ylahruiyi Gaud.) from additional localities to those

already recorded in these Proceedings (1910, p. 688), namely:

—

Botany Swamp (W. F. Blakely; January, 1912); Cundletown,

Manning River (M. Ahronson; December, 1913); Hill Top (E.

Cheel; March, 1914). This grass is of annual duration, but of

very little value as a forage-plant, and can be regarded only as a

weed, unsuitable as a lawn-grass. Specimens of D. didactyla

Willd., {Panicum didactylum Kunth) were also exhibited, for

comparison, as this latter species has been previously mistaken

for D. glabra, and recorded for Nudgee, Queensland (Queensland

Agric. Journal, xvi., p.410, 1906), and apparently for this State

also; as, although it has been stated to be common at Vaucluse

{vide these Proceedings, 1910, p. 804), three visits to this locality

resulted in failure to find it. Mr. F. M. Bailey has corrected his

determination of the Nudgee specimen in his "Comprehensive

Catalogue of Queensland Plants"(p.603).— Specimens oi Panicum
globoideum Domin, from Moree, together with authentic speci-

mens of P. Jlavidum Retz., from the Gangetic Plain, North-

Western India, collected by Dutliie; and from the Philippines,

collected by C. M. Weber (No.l048), were also exhibited to show

that P, globoideum Domin, is a vfery different and well marked
species. Specimens of P. ramisetum Scribn., and P. Reverchoni

Vasey, natives of Texas, from the National Herbarium Collec-

tion, were likewise exhibited for comparison, to show the much
closer resemblance to, and relationship with P. globoideum than

with P. Jlavidum. Hitchcock and Chase, in " Contributions

from the U. S. National Herbarium" (xv., p. 22, 1910), have set

up a subgenus, Paurochcetiuni, under which both P. ramisetum

and P. Reverchoni are included. Mr. F. M. Bailey, Colonial

Botanist of Queensland, has recognised P . globoideum a,s, a dis-
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tinct species, as he records it as a Queensland plant in his "Com-

prehensive Catalogue of Queensland Plants" (p. 604, 1909). P.

globoideu7n and P. gracile R.Br., appear to be closely allied, and

should be classed under the subgenus Paurochcetium.

Mr. A. A.. Hamilton showed specimens of Phlox (perennial)

Hort.var. (Sydney, Botanic Gardens; W. M. Carne; February,

1915) showing prolification of the inflorescence accompanied by

virescence. In the initial stage, a loss of colour in the flower is

noted, with exceptional mortality among the buds; later, most of

the flowers have lost their colour, the corolla-tube is reduced in

length, the stamens are dilated and have lost their fertility, and

the ovary is attenuated. In the third stage, the corolla-tube

has disappeared, and the lobes have separated into distinct seg-

ments; the stamens, which in the normal plant are situated in

the throat of the corolla-tube and are nearly sessile, have de-

veloped lengthy filaments, and are seated on the base of the

corolla segments; the ovary is reduced to a callosity at the top

of the peduncle, from which supernumerary flowers emerge. In

the final stage, the whole of the floral organs are reduced to a

whorl of leaves, the floral character of those representing the

corolla being indicated by an abortive attempt at coloration.

—

Cardnus lanceolatus Linn., (The Manager, A.J.S. Bank; Armi-

dale; January, 1905) showing prolification of the inflorescence,

accompanied 1 'y fasciation and spiral torsion. A series of flower-

heads are seen spirally arranged on several united, dilated,

twisted stems. The strain of the contortion of the capitula has

displaced the spines on the involucral bracts to such an extent

as to make them appear reversed. 'J'he stigmas of the female

florets are infertile, and the achenes attenuated and abortive.

—

Podocarpus spinulosa R.Br., (T. D. Mutch; Manly; February,

1915) showing multiplication of seeds. Dr. Masters (Vegetable

Teratology, p.36^) says : multiplication of seeds is not a common
occurrence in plants in which the number of seeds is normally

small, and he remarks that it is usually noted in conjunction

with some change, such as a foliaceous condition of the carpels.

In this case, there is normally but one seed, to which, in some

[Printed off, I2th June, 191.5.]



.L.S.N.S.W. 1915

Forms of Trachelomonas,





.L.S.N.S.W. 1915-

1% • i ^'o o pO 09 S^ .,",. Of ^^/

l','*'*'' 'X^V<^
»'

'^^^ ''J^ "•]

,«£,<?/' '>.

Forms of Trachelomonas.





P.L.S.N.S W. 1915-

Forms of Traclielomonas.





P.L'.S.N.SW. 191S.

••••
. !l.'-^.

'.''.'5 lU-''.- --"V/ J- • •

<..'->--;-':''S

Forms of Trachelomonaft.





P L.S.N. S W. 1915

Forms of Tmchelomonas.





. L.S.N. S.W. 1915

* %

• * *w
3 6

AcanthacUtiis, MynueJeon, Gymnocnemia, Ghiiolfon, tnrwivdlt





.S.N.S.W. 1915

8

,-V^XV

^^

>*'fi^iMS

Afunthadisissuhtendfiis. ^. xL.funihita. 'J. A. uinuihLt(i.





P.L.S.N.S.W. 1915

10. Calliatolcon iUustre. 11. Myrmeleon diminutus. 12. Gymnocnemia internLpta.





P.L.S.N.S.W. 1915

13. G. hipuadata. 14. Frogi/attisca pulchella. 15. Protoplectfon venustuiH.





P.L.S.N.SW. 1915.

16. Pseudofonnicaleon nubecula. 17. Periclystus circuitev. 18. P. laceratus.





P.L.S.N.S.W. 1913

19. Foriiiicalcon australis. 20. DeadioUon longipeiinis. 21. GlcnoUon /aJsui





.L.S.N.S W. 1915-

."* .

•22. Glt'/ioJeo/i mt'^uoricu»;(-. 23. G. d(SSo(ti<^iim. "ii. G. radiule.





\,

#-

27

25. a. iitdtcisuin. -m. Li. annnUcorne. 27. AcunthaeUsis nuhfasciufu.





/









:.^r.^ ^P^%^ 4













.S.N.S.W. 1915-

Termitarium of E. pastinator ; recently added portion broken away.









P.L.S.N.S.W. 1915

9. Large tennitarivim of Eutermes triodU





P.L.S.N.S.W. 1915.

tl

of tei'iuititriuiu of Eiitr,-ni,'f< triodi





.L.S.N.S.W. 1915

.'/jmMk'J^^

«;/

rfer'a.'r.ii^Ait.tf^Al'L.4^

11. Tennitarium of Eutcrnie>i triodiif.





P.U.S.N.S.W. 1915

Feeding-tracks of Limax in<niinii>i Liuii.





P.L.S.N.S.W. 1915.

1. Intersertal Quartz-albite-dolerite ( x 20)

.

2. Ophitic and spilitic albite-dolerite ( x 20)

.

3. Glomero-porpliyritic spilite ( X 12)

.

4. Spilite with basaltic texture ( x 30)

,

5. Holocrystalline spilite ( x 20)

.

6. Hypocrystalline spilite ( X 24)

.





P.L.S.N.S.W. 1910.

7. Variolite(xl2).
8. Hypohyaline semi-variolite(xl2).

9. Variolite ( X 30)

.

10, Micro-ellipsoidal spilite ( X 30)

.

11 Keratophyre (x30) polarised light

12. Magnetite-keratophyre( x30).





P.L.S.N.S.W. 1913, PL. XXVII*

1. Ma^iietitr-kerat ophyre ( x 3)

,

2 Qimrtz-keratophyre ( X 50).

3. Nodular magnetite-keratophyre ( x9)

.

4. Magnetite-keratophyre ( x 18).





P.L.S.N.S.W. 191S.

1. Stegomyia atripes (Sk.) 2. S. quasiornata, n.sp. 3. Neomacleaya australis, n.sp.





P.L.S.N.S.W. 1915.

4-5. Culex mossmani, n. sp. 6. C. normaneims, n. sp.





P.LiS.N.S.W, 1915.

Ualicormu-ia goniodes, n. sp.





P.L.S.N.S.W. 1916.

Haliconiaria goniodes, n. sp. 2. SertulareUa ritchiei, nom. nov.





NOTES AND EXHIBITS. 209

examples, a second is added of equal size, the fleshy receptacle

becoming sufficiently dilated to allow both to be seated side by

side. With the exception of the extra seed, no unusual con-

dition is present.

—

Cassinia aculeata R.Br., (Wentworth Falls;

A. A. Hamilton; January, 1915) showing leaf-variation as a

result of seasonal growth. The Blue Mountains experienced, in

the Spring and Summer of 1914-1915, one of the best seasons

for many years= This seasonal change is well marked in the

specimens exhibited, which were all taken from a single bush

about 6 feet high. The leaves of examples from the old wood

range from 2-7 lines long; those of the Spring-growth from h to

above 1 inch; while occasional leaves on the Summer-growth

reach a length of nearly 2 inches. The crowded leaves of the

older, as opposed to the more distant, open foliage of the later

growth, is also representative of the differential seasons.

—

Acacia

discolor y^iWd., (Cook's River; A. A. Hamilton; December, 1914).

In his key to the Bipinnatse division of Acacias, Bentham (Fl.

Austr., ii., 318) places A. discolor Willd., under a group with

2-4 pairs of pinnae (rarely 5-6 pairs), the opposing group being

credited with 8-15 pairs. In the specific description (loc. cit.,

p.414) the leaflets are given as 3-4 lines long. The pinnse, in the

specimens exhibited, range from 1 to 8 pairs (one shrub being

noted with the whole of its leaves having 7 pairs), and the leaflets

from 3 to 7 lines long.

—

Eustrephiis ^roz^;mi F. v. M., (Cook's

River; A. A. Hamilton; July, 1914). The leaf- variation noted

in this species is inconsequential, the leaves diftering chiefly in

the formation of the apex, and a divergence in length, compared

with breadth.

Mr. Fred Turner exhibited a beautifully variegated leaf-speci-

men of Sechium edule Swartz, from the garden of Mr. A. Gale,

Stanmore. Although the exhibitor had grown this plant for

many years and observed it under cultivation in many parts of

New South Wales and Queensland, he had never previously seen

it in that condition. If this aberrant growth can be propagated

and the plant retain its remarkable variegation, it will V)e a

decided acquisition as an ornamental climber.

i^MA*'
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Rev. W. W. Watts showed an abnormal form of the common
Bracken Fern [Pteridium aquilinum).

Mr, Froggatt exhibited a series of specimens of the Golden

Stagbeetle, Lamprima latreillei, cut out of a dead log of Pepper-

mint Gum {Eucalyptus sp.) from Salisbury Court, near Uralla.

This log was portion of a tree-trunk cut down last September,

the bark having dried onto the sap wood, in which the larvae

had been feeding before pupating in the cavities eaten out of the

sapwood. The perfect beetles were cut out on March 24th, and

as these beetles do not appear on the foliage of the Eucalypts

until well into the summer (about December), it is remarkable

to find them as perfect beetles torpid all through the winter-

months. Also, on behalf of Miss F. Sulman, leaves of a culti-

vated Waratah attacked by a leaf-mining larva of most remark-

able form, probably a dipterous maggot.
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ORDINARY MONTHLY MEETING.

June 30th, 1915.

Mr. A. G. Hamilton, President, in the Chair.

Mr. Charles Oswald Hamblin, B.Sc, Department of Agri-

culture, Sydney, was elected an Ordinary Member of the Society.

The President made regretful reference to the decease of Mr.

F. Manson Bailey, C.M.G., Colonial Botanist of Queensland since

1881, and a Corresponding Member of the Society since 1877, on

24th inst., at Brisbane, in his 89th year. It was resolved that

a letter expressive of the Society's appreciation of Mr. Bailey's

long-sustained and unremitting efforts to develop and extend a

knowledge of the Queensland flora, and of sympathy with his

family, should be sent to Mr, J. F. Bailey.

The President gave notice of a Special General Meeting to be

held after the next Monthly Meeting on 28th July, 1915.

Busuiess : to confirm the Resolution carried at the Special

General Meeting on 30th June, 1915.

The Donations and Exchanges received since the previous

Monthly Meeting (26th May, 1915), amounting to 3 Vols., 45

Parts or Nos., 8 Bulletins, 4 Reports, 7 Pamphlets, and 1 Map,

received from 42 Societies, etc., and two authors, were laid upon

the table.
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ON THE DEVELOPMENT OF THE WING-YENATION
IN ZYGOPTEROUS DRAGONFLIli^S, WITH SPECIAL
REFERENCE TO THE CALOVTERYGID.F..

By R. J. TiLLYAUD, M.A., B.Sc, F.E.S., Science Research

Scholar in the University op Sydnky.

(Plates xxxii.-xxxiv., and Text-figs. 1-6.)

In a previous paper concerning the development of the wing-

venation in Dragonflies,* I dealt partly with the case of the

Zygoptera. At that time, no larvae of the family Calopterygidm

were available for study. As this family undoubtedly includes

the most archaic forms amongst the Zygoptera, it was clear that

the solution of the problems still outstanding must be sought for

within it. In indicating this in my former paper, I ventured

the statement that "the many forms of Calopterygid larval wings

will one day yield a wonderful harvest to the fortunate student

who has a chance of investigating them." The CalopterygidcK

are, however, nearly all tropical forms. Even if a collector with

the requisite knowledge could visit the places where they abound,

there still remains the almost insuperable difficulty of photo-

graphing the wing-trachese in the recently-killed larva. The

apparatus required for this purpose is too costly and too cum-

bersome to be taken on an expedition of this kind. The larvae,

too, require running water to live in, and do not take kindly to

captivity. Hence they would not stand a long journey back to

a base suitable for operations.

It seemed, therefore, that important problems awaiting solu-

tion might be indefinitely postponed unless some efforts were

made to obtain at least those Calopterygid genera that were

nearest to hand, In Australia, we have only one genus, Diphle-

* "On some Problems concerning the Development of the Wing-Vena-

tion of Odonata." These Proceedings, 1914, xxxix, Part i., pp. 163-216,

Plates xi.-xii.
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hia. This enjoys the unique position of being the most Agrionid-

like of all CalopterygidcE. It is the most highly specialised genus

of the subfamily EpallaghicB. That subfamily is, however, the

most archaic in the family. Hence, the phylogeny of Diphlebia

is of such a nature as to offer good hopes for the solution of some

of our problems. These solutions could not, in any case, be

allowed to rest on evidence from a single genus, or from two or

three closely related genera. Now the genus Calopteryx, which

also—but in a direction quite different from that of Diphlebia—
combines high specialisation with a number of archaic characters,

is available in Europe. I, therefore, wrote last year to Dr. Ris,

of Switzerland, urging him to do his utmost to secure larvpe of

Calopteryx in the spring, with a view to photographing the

tracheation of the larval wing. Meanwhile, I searched assidu-

ously for the rare larva of Diphlebia lestdides Selys, of which I

had previously found only one specimen in the course of nine

years' collecting.

A further difficulty confronting us was the fact that the wing-

cases of Calopterygid larvae are tough, hairy, and opaque, offering

very poor material for photographic work. l)r. Ris had already

mentioned this to me as a point which had previously deterred

him. I suggested to him that it would be necessary to secure

larvse that had just undergone ecdysis, so as to photograph them

before the wings had had time to harden up and become opaque.

My letter reached him in April, 1914. A few days later, he

went to a known locality for C. splendens Harris, and was both

surprised and delighted to find a number of larvae exactly in the

most suitable stage. The wing-tracheation of these specimens

was photographed. I have to thank Dr. Ris for his kindness in

offering me these beautiful photographs for use and publication

in this paper (Plate xxxiv., figs. 1-3).

Meanwhile , the search for Diphlebia larvae went on without

result until September last. For their discovery, I am indebted

to the kindness and energy of Mr. F. W. Carpenter, M.A,, of

Sydney Grammar School. While staying with me at Wentworth

Falls, he kindly offered to make an exhaustive search of the

rocks in Lilian's Bridge Creek—a locality which I had indicated
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as likely to yield good results. Asa result of two days' search-

ing, six fine larvse of D. lestdides were taken, clinging close to

the undersides of rocks. Two were in the last instar, two in the

penultimate, and two in the antepenultimate. One of the first

was apparently approaching metamorphosis. I, therefore, killed

it at once, and made camera-lucida drawings of the wing-cases.

These drawings led to an interesting discovery, but were not

reliable guides to the problems on hand. On my return home,

a week later, the other larva in the last instar was so ad-

vanced that it had to be dealt with at once. The wing-cases

were exceedingly hard and opaque, so that it was most difficult

to obtain any photographic results of value. The results are

shown in PL xxxiii., figs.1-2. Of the other four larvse, one in

each stage was dealt with at once. The wings were fairly hard,

and yielded only moderately good results (PL xxxii., tig. 3). The

other two were kept alive, in the hope that they might undergo

ecdysis. They both gradually grew weaker, but one managed

just to survive an ecdysis, and yielded fairly good results (PL

xxxii., figs.1-2: PL xxxiii., fig.l).

In the broad outlines of venation, the EpallagincB are more

archaic than the Calopterygince. I shall, therefore, deal with

Diphlehia first, and then indicate the chief points in which

Calopteryx either agrees with, or difiers from it.

The Wing-Tracheation of Diphlehia lesto'ides (Text- figs. 1-2;

PL xxxii., figs.1-3; and PL xxxiiL, fig.l).

The last three instars were studied, but only the antepenulti-

mate and the penultimate showed the tracheation; the larvse, in

the last stage, had the tracheation masked by cuticularisation

(see below). In both instars, the following results were noted

—

(i,)R. is a straight trachea without a single branch. (The

waviness in the photographs is due to unavoidable displacement

in cutting off the wings).

(ii.) The basal contact between R and M is not very close.

(iii ) M is a stronger trachea than R, and gives off four pos-

terior branches. Three of these come off close together near the

level of the bifurcation of Cu. The fourth comes off under the

subnodus (level of N in figures').
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Text-fig. 1.—Tracheation of larval wing of Diphlebia lesto'ides ^elys.

A. Antepenultimate instar. B. Penultimate instar. Compare
PI. xxxii., figs. 1-3, PI. xxxiii., fig. 1.

^'1,-3^

Text-fig. 2.—Imagiual venation of Diphlebia lesto'ides Selys, for com-
parison with Text-fig. 1.
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(iv.)Cu bends very little, and is continued on by Cuj almost

in a straight line. Oug comes off posteriorly in a gentle curve.

(v.) A is almost completely suppressed. We can make out

(a) a small basal piece, Aj, arising from the alar trunk AT, and

running up towards Cu, (6) the severed distal piece, Ac, attached

to and depending from Cu as a weak branch a little basad from

the level of the arculus.

The Wing-Tracheation of Calopteryx splendens (Text-figs. 3- 4, and

PI. xxxiv., figs. 1-3).

Dr. Ris's photographs show the last two instars. We notice

that :

—

(i.) R is a straight trachea without any branches (as in

Di])hlehia).

(ii.)The basal contact of R and M is very close for a consider-

able length.

(iii.)M is much stronger than R. It has four posterior branches

situated as in Diphlebia. But, in Calopteryx, on leaving R, M
bends sharply downwards to give off its two most basal branches,

and then bends quite as suddenly upwards so as to come to lie

again close under and parallel to R before giving off its next

branch. The last branch comes off before the subnodus (as in

Diphlebia).

(iv.) Cu bifurcates some distance beyond the level of the future

arculus; Cuj runs straight on (as in Diphlebia). Cu, dips sud-

denly, curving away distally, but giving off posteriad a short but

distinct branch, Cu-.b-

(v,) A is distinctly seen arising from the alar trunk, AT, and

running towards Cu. In the penultimate instar, fine strands of

A seem to be present, running just below Cu. (This may be due

to displacement). Ac comes off from Cu at a considerable dis-

tance from the base (but before the level of the arculus), and

turns distad to run beneath and parallel to Cu towards the

curve of Cu._,. This portion is clearly Aj. A distinct branch

given off posteriad from Aj, at a level just beyond Ac, may be

provisionally taken to be Ag. In the last stage, another trachea

corresponding to Ac may be seen depending from Cu, between

Ac and the base. This formation is, I believe, quite unique.
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C Sc

-M-MA-4^A^-^
^ // <' /

Text.fig.3.—Tracheation of larval wing of Calopteryx splendtns Harris.

A. Penultimate iiistar. B.Last instar. Compare Pl.xxxiv., figs. 2-3.

Text-fig.4.—Imaginal venation of Calopteryx splendeiis Harris, for

comparison with Text-fig. 3.
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This trachea may be called a "supplementary anal crossing," and

labelled Ac'.

We are now in a position to deal with our problems in the

liirht of the facts disclosed.

A. The Problem of the Radial Sector.

This question is of outstanding importance, since it lies at the

very root of the relationships between Zygoptera and Anisoptera.

It will be recalled that Professor Needham, in his famous paper,*

showed how, in the Anisoptera, the radius R in all cases gives off

a sector Rs, the radial sector, which crosses over Mj.g, and so gives

rise to the peculiar formation of the bridge and oblique-vein.

Needham pointed out that in Lestes, the only Zygopterid which he

examined in the larval stage, R appeared to be unbranched, while

M had an extra branch taking the place of Rs. He explained

this by assuming that, during the narrowing process in the

Zygopterid wing, the basal piece of Rs, lying between R and M,

had got nipped off and had become aborted, so that Rs finally

became attached to M.

Now this explanation has been tacitly accepted by all students

of Odonata, including Dr. Ris and myself, for a good many years.

Even when, on the completion of my last paper on this subject

(loc. cit.), I was faced with the fact that, in all the Lestidce and

Agrionidce examined by me, R was always unbranched, and that

in the Agrionida^ there was neither a bridge nor an oblique vein,

I still retained Needham's notation, and accepted his explanation.

The peculiar case of Neosticta {loc. cit., Pl.xiii., fig. 4), of course,

supported this view. Further examination of this highly reduced

form has convinced me that it is extremely doubtful whether the

trachea, which I believed to be Rs, really does come off from R.

The dense pigmentation renders examination most difficult, and

I have not yet been able to get a larva which has just undergone

ecdysis for study. In any case, the trachea in question is so

weakly developed, that it represents a special case of extreme

reduction, which can be laid aside provisionally during the more

general discussion on less reduced forms.

* "AGenealogic Study of Dragonfly Wing-venation." Proc. U. S. Nat.

Mua., xxvi., 1903, pp. 703-764, Plates xxxi.-liv.
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It was in the hopes that the CalopterygidcE would show us

some clue to the phylogenetic develoyment of Rs, that I took up

the work embodied in this paper. It seemed certain that they

alone held the key. So, indeed, it has turned out, but how

different (and how much simpler, after all !) is the solution they

give us from the one we expected. I feel that I cannot present

the case better than by quoting from Dr. Ris's letter, accom-

panying the photographs of Calopteryx larval-wings. And I

must here add, that to Dr. Ris undoubtedly belongs the credit of

first seriously entertaining the new ideas, which were slowly

forcing themselves upon us, but which both he and I, for so long

a time, remained unwilling to accept. He says:— "Now what

do you think of this troublesome matter of zygopterous venation,

with those ontogenetic documents in hand % I said to myself :

'Supposing you did not know a word of anisopterous venation,

of Rs crossing over branches of M, of bridges, oblique veins, and

the rest—how would you interpret this nymphal tracheation "?

Well, I think the obvious interpretation would be— Vein R in

this wing is unhranched] all the sectors are branches of the media

M ! With comparatively little modification (shifting of second

and third branches of M—numbered from base—distad) of this

scheme, you arrive at what is shown in the Agrionidce. And
still, with not very great modification, you arrive at Lestes and

Synlestes, as shown by Needham's and your own photos.; shift

the second branch still further distad, until it becomes a tribu-

tary of the third one, and let it be united (for obvious mechanical

reasons !) to the main branch by a bridge—and you will have the

Lestine type of venation. All this is so very simple (and ruinous

to my favourite construction of November last!) that I do refrain

from accepting it as given truth. Can there be anywhere in

development a shifting of an existing radial sector over to the

media, and the traces of this fact be so utterly lost as it appears

from the examined wings ? Now please think of that matter,

and let me know again
!

"

In a later letter he replied to some criticisms of mine :
" You

know, I am hesitating in interpretation of Zygopterous veins;

old views are shaken; new ones not yet fully established; my
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opinion regarding the unbranched radius is tentative; I am ready

to give it up at any serious evidence for the contrary."

Finally, after studying the photographs of the wings of

Diphlebia which I sent him, and which I pointed out were con-

clusively in favour of the new theory, he wrote : "I now think

that the Unbranched Radius Theory will win the day."

I may add that the study of Diphlebia and Calopteryx at once

convinced me that we had to deal, in the Zygoptera, with an

originally unbranched radius, which has remained unbranched

right down to the present day. We may summarise the evidence

for this under three headings, as follows :
—

1 . Direct Evide7ice from the Larval Wings.

In every Zygopterid larval wing so far examined* 'and these

by now amount to a considerable number of genera), R is un-

branched, and M has one branch more than in the A7iisoptera.

The differences between Calopterygidoi, Agrionidce, and Lestidoe

are distincc, but of a lower order of significance. They may be

stated thus :

—

{a). Calopterygidce—M gives off three branches in rapid suc-

cession close to the arculus, and a fourth at the level of the sub-

nodus.

(b). Agrionidai—M gives off one branch at the arculus, two

more at about the level of the subnodus, (one usually exactly

below it), and a fourth placed more or less distad from the sub-

nodus.

[c). LestidcB —M gives off two branches close to the arculus;

the third and fourth come off distad from the subnodus by means

of a common stem, which soon bifurcates. From the lower of

these two branches, a long bridge is developed backwards towards

the main stem of M.

2. Ontogenetic Evidence.

We know the condition of R in the last two instars of Calo-

pteryx, in the last three instars of Diphlebia, and in the ]a,stfour

stages of Austrolestes. Earlier than this, I have not been able

to go, the tracheation being too feeble to deal with. In all of

* With the doubtful exception of the problematical Neosticta.
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these, R is unbranched. As a contrast to this, in the Anisoptera,

I find Rs present as a distinct sector in the very earliest stages

of Hemicordulia and uEschna of ^vhicll it is possible to obtain a

photograph. Dr. Ris also finds it present in a very early stage

of Libellula depi-essa, and Needham shows the same condition

for all ontogenetic stages of Gomphus descriptiis. Thus, the

ontogenetic evidence points to an originally unbranched radius

for all Zygoptera, and an originally branched radius for all

Anisoptera.

3. Palceontological Evidence.

In the Frotodonata (Upper Carboniferous and Permian), the

family Meganeuridce offers important evidence. The best-known

species, Megdueura monyi Brongniart, has R unbranched in the

hind wing, but with two distinct branches in the forewing. A
smaller species, Meganeurula selysi Brong., has R unbranched in

both wings A Permian species, Typ)us {Tupus) permiaiius

Sellards,has R bratichediw both wings, and shows clear evidence of

having possessed the bridge and oblique vein of the Anisoptera.

Thus, it is fair to conclude that, in the Protodonata, forms that

were otherwise closely allied had a variable condition of the

radius, which might be branched or unbranched in both wings,

or branched in one wing and unbranched in the other.

In the Odonata of the Lias and Upper Jurassic, we find

definite Anisoptera with, the radius branched, the oblique vein

and bridge present. We also find a few undoubted Zygoptera

{Calopterygidce) with the radius unbranched. There remain the

group which Handlirsch named Anisozygoptera^ and which he

claimed to be intermediate between true Anisoptera and Zygop-

tera. A careful examination of these forms shows :
—

(a). That the Heterophlebiince have an unbranched radius, with

a long bridge developed as in the Synlestince.

(b). That all the other forms hava an unbranched radius and

no bridge.

Intermediate forms, like Meganeura monyi, are not found in

the Mesozoic strata. Every form so far known can be, therefore,

definitely classed as Anisopter'ons or Zygopterons, according to

the condition of its radius. . -
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On the totality of the above evidence, which I consider to be

very strong, a new view of the venation of Zygoptera seems to

me to be not only indicated, but absolutely necessary. For this

new view, which I now present for the first time, no better name

than the " Unbranched Radius Theory" (the name given by Dr.

Ris) can be found. We may enunciate the theory as follows.

The basic difference between Anisoptera and Zygoptera is the

condition of the radius, a difference which is more radical than

that of the presence or absence of the triangle, since it goes

further back in point of geological time. In all Anisoptera, the

radius has a single branch, the radial sector (Rs), which crosses

two branches of the media (Mj.a); a short bridge is also developed

in connection with it. In all Zygoptera, the radius is unbranched;

a bridge is absent,* except in Lestidce, when it is very long. In

A7iisopte7'a, the media (M) gives off only th7'ee posterior branches,

so that Rs lies between the second and third, counting from the

base. In Zygoptera, the media gives off/our posterior branches,

one of which takes the place of Rs, i.e., supplies (in the larval

wing) the area lying between the second and what is here the

fourth branch of M, counting from the base.

In the Protodonata, the condition of the radius was variable,

and of no greater than generic value. Fixation of the condition

was most probably correlated with the formation of arculus,

nodus, and pterostigma, which began in the Permian. Differ-

ence in wing-breadth may have been the original determinant

whether Rs was to be present or not. In any case, intermediate

forms died out before the Lias was reached. We there find the

Odonata represented by a race of robust forms

—

the Anisoptera—
with the radial sector present, and the discoidal cell divided into

triangle + supertriangle; and by a race of slenderer forms (many

of them still of large size)—the Zygoptera— with the radial sector

absent, and the discoidal cell not definitely divided.

The development of the three main types of Zygopterid wing-

venation may be shown thus :—A glance at Fig. 3, A, B, shows

that, on the ontogenetic evidence, the Calopterygidce have tended

* There may be a very short bridge in Rhinocypha and Ghalcopteryx, but

the larvae are not available for examination.
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to move the three most basal branches of M closer together.

Thus the Calopterygidce and Agrionidce have a common origin in

forms in which these three branches lay further apart than in

recent Caloptei^ygidce, but not so far apart as in recent Agrionidce.

The reduction of the prenodal area in the latter family is clearly

correlated with the extended condition of the medial branches.

For, obviously, three branches are not needed to support so short

a prenodal area. As regards the Lestidce^ I find that the most

distal branches of M arise by a common stem in all the last four

instars of Austrolestes, and in all instars of Synlestes (three) that

I have examined. Thus, I conclude that this is a primitive con-

dition, probably independently inherited, and not brought about

(as Dr. Kis suggested) by the movement distad of one branch so

as to become a "tributary" of the other. Support for this view

is forthcoming in the fact that the Liassic Heterophlehia shows

this condition fully formed, as in our recent Synlestes, The same

fossil supports the view that, in Lestidct, when the prenodal area

became reduced, the second branch of the media (counting from

the base) travelled basad away from the nodus, and took up a

position similar to that seen in Calopterygidce. If that be so,

this particular character was independently evolved in these two

families, and cannot serve to indicate a close relationship between

them. The totality of evidence tends to bring the Calopterygidce

and Agrionidce close together (the common character of the

absence of a long brndge is very important), and to separate the

Lestidce out as a very distinct group of independent origin.

In now definitely rejecting Needham's explanation concerning

the shifting of Rs over to M, I must lay the greatest stress on

the ontogenetic evidence. If such a change as Needham pictured

had ever taken place, it is almost inconceivable that not the

slightest record of it should now be left in the ontogenetic stages of

the larval wing. On the other hand, if such evidence can be

found, the new theory must give way to Needham's original sup-

position, or some other theory in accord with the ontogenetic

evidence.

If we now accept the Theory of the Unbranched Radius, four

main consequences ai'ise ;

—
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(i.). Handlirscli's Suborder Anisozyyoptpra becomes untenable,

and must be merged into the Zygoptera. The Heterophlebiina^

become Lestidce, all the rest of the forms Calopterygidre.

(ii.). The crossing of Rs over Mj.., is no longer a character

separating the Odonata from all known insects, but only separ-

ates the Anisoptera from the Zygoptera.

(iii.). The dichotomy between Anisoptera and Zygoptera

becomes far more pronounced than heretofore. Consequently,

the possibility of finding such structures as, for instance, reduced

rectal gills in Calopterygidoi, must be regarded not only as very

remote, but, if the theory is strictly true, they should not be

expected to occur at all.

(iv.), A name and a notation are required for the extra branch

of the media in Zygoptera. Counting the distal end of the main

stem, there are five separate branches of the media. We cannot

name these Mj, Mg, etc., to M5 without destroying the obvious

homologies of M4 and Mg in the Anisoptera with the most basal

and most distal branches of M respectively in the Zygop)tera. A
name that would suggest the analogy of the extra branch with

Rs in the Anisoptera would be the most suitable. I, therefore,

propose the special term Zygopterid Sector, with the notation Ms.

This notation is clearly the most suitable one, since it allows of

the preservation of the homologies of the other branches, and

suggests the analogy with Rs which this sector undoubtedly

possesses. It is adopted in the figures accompanying this paper.

As it is of all things the most necessary, both for systematic

and biological workers, that the notation for Odonate wing-

venation should be speedily and finally settled, the new departure,

here instituted, should be criticised at once, and any possible

evidence against the new theory should be immediately brought

forward. We do not desire change for the sake of change. But

we refuse to remain bound to a notation which is clearly both

incorrect and misleading, such as the use of Rs in Zygoptera

when there is no Rs. In this connection, those who have the

opportunity of examining the larval wings of other Zygopterid

(a-nd particularly Calopteryyid) genera should do so at once, to

see whether they add weight to the new theory or disprove it.
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In North America, the study of all possible ontogenetic stages

of Hetaerina and Archilestes would be of great value.

B. The Problem of the Anal Vein.

In my previous paper {loc. cit.), I showed that the anal vein

of imaginal Odonata was secondarily developed by a backward

growth from Ac, and I named it the " secondary anal vein," A'.

Dr. Calvert {in lift.) objects to the term "secondary," and

suggests "recurrent" as a better term. I am quite willing to

accept his suggestion, though I fail to see the objection to the

term "secondary." A glance at Fig.6 shows how this vein can

be actually seen developing backwards in Diphlebia, during

larval cuticularisation. In any case, A' remains as the notation

for this vein.

As regards the "anal bridge," Ab, Mr. Herbert Campion tells

me that Dr. Ris has already employed (apart from tracheational

studies) the notation A* for this vein. Dr. Ris's notation should

take priority over mine, but for the fact that the use of the

asterisk in notation is an innovation much to be deplored, and,

as a matter of fact, " preoccupied " by the general consent and

use of centuries. A"* in any printed work (including scientific

publications) means "A (see reference below)." To illustrate the

impossibility of accepting such a notation, I need only remark

that the next author who wanted to use it, and at the same time

to refer the reader to the place where Dr. Ris originated it,

would have to print the absurdity A** (unless he were lucky

enough to get A*t!). Surely such signs as *, f, ||,
need not be

dragged into our notation at all. They should all be considered

preoccupied, by general consent. Concerning the structure of

Ab in the Calopterygidce, we see (Figs. 2, 3B, 4) that it really is

formed along A^ in the older forms, as I previously stated. In

Anisoptera, Aj reaches Cug; in Calopterygidce, it just fails to do

so; in Agrionidce and Lestidce, only a remnant of A^ is left. We
may, therefore, fairly retain Ab as a unit in the Zygoptera, and

define it as " the vein which runs from the posterior end of Ac
up to Cug."

There remains the curious formation Ac' in CalopteryxiFig.SB).

This seems to be introduced simply because, in the larva, Ac lies
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some distance from the base, and there is a wide anal wing-

space left between it and the base without tracheal supply. In

the imago, it seems to be represented by the first cubito-anal

cross-vein, Ac being the third, which is often seen to be slightly

oblique (Fig.4).

C. Supplementary Bridges in Calopterygidcp..

In Biphlebia, and probably also in Philogcmga, the long sup-

plement, lying between Mj and Mg, is fed by a trachea which

drops from Mj, and supplies weak distal and proximal branches

to the developing supplement. In the imago, this condition is

reproduced by an oblique vein, representing the stem of the

descending trachea, and a short "bridge," which is, in reality,

only the proximal portion of the supplement. Anyone who will

examine the formation of Mspl and Rspl in Anisoptera, particu-

larly in jEschnince, will see a similar method of tracheal supply

carried to excess. In jEschna brevistyla, I have sometimes seen

as many as three depending tracheae, all supplying the supple-

ment. As, however, they are all of more than one cell's length,

they do not get mistaken for "oblique veins" in the imago. But

they are homologous with the latter, and the proximal parts of

the supplements are the homologues of "bridge-veins."

A similar short " bridge-formation " is observable (apparently)

extending Ms very slightly proximad in Chalcopteryx and Rhino-

cypha. This simply shows us that, in the Calopterygidce, the

wing required extra support in the region just distal from the

arculus. In some forms, Ms did not arise sufficiently close to

Mg to give the necessary support, so a short " bridge " was

developed to supply the deficiency. In others (Calopterygince),

extra support was gained by a fusion with the radius.

Thns we see that short " bridges" and "oblique veins" may be

developed in connection with almost any sector or supplement

which requires strengthening basally. The "bridge" of Ani-

soptera and the "long bridge" of Lestidce are the only two, out of

probably very many attempts of this kind, which have attained

real systematic importance, by attaining a definite structure

and constancy throughout a whole group of genera.
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D. Cuticularisation of the Larval Wing (PL xxxiii., figs. 2-3;

Text-figs.5-6).

The wings of Diphlehia larvae well advanced in the last instar

show a condition not hitherto recorded in any works known to

me., viz., a definite cuticularisation of the larval wing, outlining^

hut distinct from, the future venation of the imago. This con-

dition caused me considerable trouble, since I found (in the larva

examined at Wentworth Falls by camera-lucida drawings) what

appeared to be all stages in the development of a

^
basal stem connecting Ms with R. At first, I

S^'pv: believed that it was actually trachea Ms which was

R__-^^53ii:: growing back on to R (how much the wish was

m'^H-^J father to the thought !). Dr. Bis, however, with

/\
^'^ characteristic insight, at once gave it as his opinion,

on seeing the photographs taken from the second

specimen, that here was a cuticularisation of the

larval wing taking place, preparatory to the develop-

ment of the imaginal venation within. This is

clearly correct. We have all seen, of course, the

pattern of the imaginal venation left behind on the

larval wing-case in the exuviae, but I do not think

the actual formation of this pattern, as apart from

the formation of the true venation, has ever been

noted or figured. A point of interest in this cuticu-

larisation is that it seems to take place somewhat

unevenly.

Thus in PI. xxxiii., fig. 3, we see the extreme base of Mj... still

unaffected, the transparent trachea plainly showing through as

a narrow stalk. The bases of M3 and Ms have only a little

cuticularisation. In the case of A', in one of the Wentworth

Falls specimens, the process of gradual backward growth was

beautifully shown (Fig. 6). Again,, in the case of Ms, as the

* Diphlehia lestoides Selys. Last larval instar, To show progressive

stages in the cuticularisation of Ms and its connection with R.— A, in

right hindwing of first larva— B, in right forewing of first larva — C, in

right forewing of second larva. (Camera-lucida drawings made from the

under side of the wing-case). Compare PI. xxxiii., fig.2.
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cuticularisation gradually overspi-ead the base of the trachea, it

continued to grow out under the main stem of M, and finally

became united with a strong, slanting cross-vein from R, below

the subnodus, thus forming a veritable radial sector on the wing-

case itself, though the trachea Ms remained attached to M.

Three stages in this growth are shown in Fig.5. These were

^ drawn from the two Wentworth
^*^

_
'

"
"^^^^^^^^^•ns"' Falls larvte in the last instar. It

'^^^^^^^^^^^^^^^^^^
cII''

is important to note that the con-

7**^ -Cu, nection with R was effected on
^"'^

the underside of the wing-case,
Text-fig. 6.* • ^1 •

j^ ^ 1

snice this seems to show an ob-

vious difference of level between tracheie R and M in the larval

wing, and helps us to understand how, in Anisoptera, Rs was

able to pass below Mj.o without becoming strangled by the pres-

sure of these overlying tracheae.

In conclusion, I offer an amended dichotomous table for the

classification of the Zygoptera, based on venational characters,

with particular reference to the points mentioned in this paper: —
[R once-branched. M with three posterior branches. Discoidal cell

divided into triangle f-supertriangle Suborder Anisoptera.

,
R unbranched. M with four posterior branches. Discoidal cell a

I simple quadrilateral Suborder Zygoptera (2).

J
Ms arising from M.,; a long bridge developed backwards from this

2, J point Family Lkstid^e (3).

I Ms arising from the main stem of M. No long bridge 4.

r The long bridge runs back to meet Mjo - 5-

'\The long bridge runs back to meet Mg 6.

'Mg and Ms close to arculus; Mj at subnodus. More than two ante-

nodals Family CAL0PTKRYGiD^t(7).

Mj and Ms close to subnodus (one of them usually directly under it),

M.^ distally placed from subnodus. Normally two antenodals,

rarely more {Tliatimatoneura, fossils, and occasional anomalies)...

Family Agrionid^(8).

* Diphlehia lestohies Selys. Last larval instar. To show method of

cuticularisation of A' backwards from Ac towards base of wing. (Camera-

lucida drawing.) Compare PI. xxxiii., fig. 3.

t Fossil forms of this family are omitted.
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Robust forms with many antenodals. Quadrilateral of hindwing

much wider than that of forewing Subfamily Epiophlehiince

.

Slender forms with two (rarely three) antenodals. Quadrilaterals of

both wings narrow, with sharply acute distal angle

Subfamily Lestince.

'Robust forms with many antenodals. Quadrilateral wide, irregular.

(Extinct). Subfamily Helerophlebiince.

Slender forms with two (rarely three) antenodals. Quadrilaterals of

both wings narrow, with sharply acute distal angles ».

Subfamily Synlestinae.

Sectors of the arculus attached to R. Hence, quadrilateral very wide

basally Subfamily ThorincE.

Sectors of the arculus not attached to R 9.

Nodus very close to wing-base, at about one-seventh of the total wing-

length. Numerous postnodals Subfamily Psetidostiginaiince.

Nodus at from one-fourth to less than one-half of the total wing-

length 10.

Sectors of arculus arising at or a little above njiddle of arculus. No
upward arching of Mi-8. Pterostigma nornial

Subfamily' EpaUagincv.

Sectors of arculus arising below middle of arculus. Mi-s arched

strongly up to re-fuse with R. Pterostigma false or absent

Siibfam i ly Calopteryginos.

TMain veins diverging distally; intercalated sectors present besides the

I
postnodal sector Subfamily Megapodagrionini^.

i Main veins not diverging; no intercalated sectors except the post-

V nodal 11.

rCug reduced to a cross-vein Subfamily Protoneurirue.

ICu, normal 12.'2

f Quadrilateral regular Subfamily Plalyctumime.

\2.\ Quadrilateral irregular, usually with distal angle sharply acute

I Subfamily AgrionmcB.

EXPLANATION OF PLATES XXXII. -XXXIV.

Plate xxxii. (Photomicrographs).

Diphlehia lestoides Selys.

Fig. 1.—Penultimate larval instar. Middle portion of wing; ( x 60).

Fig.2.—Penultimate larval instar. Basal portion of wing; ( x 60).

Fig.3.—Antepenultimate larval instar. Whole wing; ( x25).
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Plate xxxiii. (Photomicrographs).

D'lphlehia lestdides Selys.

Fig. 1. — Penultimate larval instar. Basal two-thirds of wing; ( x25).

Fig.2.—Last larval instar. Cuticularisation. Middle portion of wing;

( X 60).

Fig.3. — Last larval instar. Cuticularisation. Basal portion of wing;

( X 60).

Plate xxxiv. (Photomicrographs by Dr. F. Ris).

Galopieryx spltndens Harris.

Fig. 1.—Last larval instar; ( x 25).

Fig.2 —Last larval instar. Base of wing; ( x 60).

Fig.3.—Penultimate larval instar. Basal half of wing; ( x 60).



231

THE TEMPERATURE OF ECHIDNA ACULEATA.*

By H. S. Halcro Wardlaw, B.Sc.

(From the Physiological Laboratory of the University of Sydney.)

(With eight Text-figures.)

Introdnction.—The study of the morphology of Echidna has

led to its being classified with the most primitive of mammals.

This fact has, perhaps, given rise to the supposition that the

functional activities of the animal would share the primitive

characters of its structure; and, indeed, Chapman(4) has shown

that the behaviour of the muscle of the Echidna towards stimuli

resembles more that of the muscle of cold-blooded animals such

as the frog, than that of typical mammalian muscle. The

observations which had, up to the present, been made of the

temperature of Echidna were interpreted as further justifying

this supposition.

The temperatures of reptiles lie within a few tenths of a

degree of that of the surrounding air [Pembrey(lO), Richet(ll),

Soetbeer{14)], They vary, therefore, from day to day with the

changes of the external temperature.

The temperatures of birds and of nearly all mammals (including

marsupials) are subject to little variation (Pembrey, Richet, loc,

cif.), and are maintained at levels (36°-45''C.), above which, in

most parts of Australia, the temperature of the air rises only

during a short season of the year [Hunt(5)].

The temperature of Echidna, however, was found to be con-

siderably lower and more variable than that of other mammals.

N. de Miklouho-MaclayO), who appears to have been the first to

observe the temperature of this animal (1879), found the cloacal

* The work, of which this paper is an account, was carried out in the

year 1914, during the author's tenure of a Science Research Scholarship at

the University of Sydney.
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temperatures of two specimens to be 28-3° and 26'95°C. R. von

Lendenfeld(6) gives the ordinary blood-temperature of the animal

as 28°C., although he says it may rise as high as o^C. Semon(13)

found that the cloacal temperatures of the seven Echidnas, which

he was able to observe, ranged from 26-5° to 34-0°C., whilst

Sutherland(15), observing fourteen animals, found temperatures

ranging from 22° to 36'C. The two latter observers recorded

the temperatures of the air as well as those of the animals. The

only conclusions to be drawn from the above small number of

observations seem to be those expressed by Semon, that Echidna

is not strictly to be classed either with poikilothermal or with

homoiothermal animals; it has a body-temperature which stands

in no direct relation to the temperature of the external air, but

which undergoes uncommonly large variations.

Later, C. J. Martin(7) studied the behaviour of the temperature

of Echidna, when the external temperature was rapidly varied

in a detinite and regular manner. Under these circumstances,

it was shown that the temperature of Echidna undoubtedly

depended on that of the surroundings. In experiments on three

animals, for example, when the temperature of the surroundings

rose from 5° to 35° in 6-7 hours, the temperature of the Echidnas

rose from 25-5° to 34-8°, or Q-S'C., from 27'6° to 40-0°, or 12-4°C.,

and from 29-1° to 37-1°, or 8"0°C., respectively. It must be

noted, however, that under circumstances such as these even the

temperatures of higher mammals showed a degree of dependence

on the external temperature much greater than usual. In the

case of a rabbit, when the air-temperature fell from 40° to 5°, or

35°C., in about five hours, the temperature of the animal fell

from 41-6° to 37-5°, or 4'1°C., in the same time. In the case of a

cat, when the same fall in the external temperature occurred in

an equal time, the temperature of the animal fell from 39-9*' to

38-5°, or 1-4°C. The variations of the temperatures of reptiles

(blue-tongued lizards) in similar experiments followed exactly

those of the temperature of the surrounding air.

Under the conditions of these experiments, therefore. Echidna

behaved in a manner intermediate, with regard to the regulation

of its temperature, between that of reptiles and that of mammals;
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and Martin concluded that Echidna is the lowest on the scale

of warm-blooded animals.

But there is a class of mammals whose temperatures are at

times subject to very great variations- the class of hibernants.

The members of this class are not confined to any one group of

animals, and among them is to be numbered Echidna (N. de

Miklouho-Maclay, Martin, Inc. cit.). During the winter-months,

animals of this class allow their temperatures to sink towards

that of the external air, and behave like cold-blooded animals

for periods of varying duration.

As to the temperatures of these animals outside of the periods

of hibernation, the data available are rather few in number, and

different observers are not unanimous in their opinions. Pembrey

{loc. cit.) states that, with regard to temperature, the behaviour

of hibernants in their waking-state is practically the same as that

of other warm-blooded animals. Merzbacher(8), on the other

hand, is of the opinion that the temperature of hibernants in

their waking-state is rather lower than that of other mammals,

and is subject to much greater variations. He cites his own
observations and those of Saissy(12), who gives the waking-tem-

perature of the bat as STC; BertholdO), who states that the

normal waking-temperature of the dormouse is 29'7°C.; Barkow(2),

who observed temperatures ranging from 25° to 35"'C. in

the case of a waking hedgehog ; and of several other investi-

gators in support of this view. A quotation from Barkow
may be given as summarising their position :

" Obgleich

die Tiere ausserhalb des Winterschlafes zu den Warmbliitigen

gehoren, so zeigt die Lebenswarme doch bei verminderter

allgemeiner Tatigkeit, wie wahrend des gewohnlichen Schlafes,

bei Abmagerung, oder sonstiger Krankheit, grosse JVeigung zum
Sinkeny Athanasiu(l), however, while admitting that the

waking-temperatures of hibernants are perhaps slightly lower

than those of other mammals, throws doubts on the reliability of

the low figures given by some of the above observers, and points

out how extremely limited is our knowledge of the temperatures

of hibernants in their active state, and how necessary are new
investigations to give us satisfactory information on this question.
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In view of this incomplete state of our knowledge of the

waking-temperatures of other hibernants, therefore, the conclu-

sion that Echidna is the lowest on the scale of warm-blooded

animals seems hardly justified. Anatomically, Echidna is indeed

the most primitive of mammals, but between the anatomical

classification of animals and their physiological functions there

is not necessarily a direct relation. With regard to temperature,

for example, this is well illustrated by a comparison of birds with

reptiles and with mammals. As far as their structure is con-

cerned, birds are much more closely related to reptiles than to

mammals, and yet their behaviour with regard to temperature is

quite different from that of reptiles, and very similar to that of

mammals.

The aim of the present work has been to collect a series of

observations of the body-temperature of Echidna under condi-

tions which, although they can hardly be called natural, yet

underwent no arbitrary, regular variations. The endeavour has

also been made, by collecting a large number of data over fairly

long periods and at different times of the year, to obtain material

from which a more comprehensive idea of the behaviour of

Echidna, with regard to temperature, might be gathered.

It may be stated here (i.) that the Echidnas under my observa-

tion hibernated only for very short periods at a time during the

winter, (ii.) that, outside the periods of hibernation, their temper-

ature kept in the neighbourhood of a value (30°C.) which is con-

siderably lower than that of the average temperature of the

majority of mammals, and (iii.) that the temperature of the

animals was subject to comparatively large variations, and seemed

to be affected, to some extent, by the temperature of the air.

Methods.—The observations recorded in this paper were made

upon ten Echidnas, all males, and varying in weight from about

600 to about 2000 gms. The animals were kept in a shed of

fibro-cement, the floor of the shed being of concrete, and having

upon it a layer of sawdust about 5cm. thick. For the first three

weeks during which observations were made, the animals were

fed upon bread and milk; for the remainder of the time, upon

eggs beaten up with milk to which a little sodium citrate had
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been added to hinder coagulation. These animals are apt to so

gorge themselves upon milk (they are able to drink as much as

30% of their body-weight of it) that, if clotting be allowed to take

place unhindered, a solid mass, which digests very slowly, is

formed in the stomach and eventually causes death.

Of the ten Echidnas under observation, Nos.1-7 were caught

in Autumn, Nos.8-10 in Spring. These animals survived for

varying lengths of time, after coming under observation, as set

forth in tabular form below.

Caught in Autumn (April) 1914.
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The temperatures of the animals were observed during two

periods of the day, in the morning between 10 a.m. and 11 a.m.,

and in the afternoon between 2 p.m. and 3 p.m. The temper-

ature of the air in the animals' shed, at a height of about 120cm.

from the floor, was always read just before taking the tempera-

ture of the animals. It should be remarked that the temperature

of the air above the animals may be considerably different from

that of the sawdust covering the floor of the shed. On one hot

day, for example, the temperature of the air was 37'4°C., whilst

that of the sawdust was only 21-9°C.

Results —The following is a tabular record of the observations

made.
Tablk i.

AutuTYi'ft and ivinter temperatures of Echidna.
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Table i.

—

Contimied.

Date.
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perature varied between 31*8° and 26'1''C., its afternoon-tem-

perature between 31-8° and 34-0''C. On June 22nd, the animal

commenced to hibernate, and was left undisturbed. On June

26th, the animal began to wake up, however, but became torpid

again on the 28th. It was again left undisturbed, but woke

again on July 5th. From July 9th, till the time of its death on

July 29th, the animal hibernated continuously. This is the

longest period of continuous hibernation shown by any of the

Echidnas under my observation.

The temperature of Echidna No.4 behaved, on the whole, in

rather an erratic fashion. From April 30th, to May 15th, its

morning-temperature varied between 29"l''to 23'2"C., its after-

noon-temperatures between 33-7" and 28-2°C. From May 16th,

to May 21st, the temperature of the animal approached towards

that of the air, the animal meanwhile becoming more and more

sluggish, and finally quite torpid. Next day, the temperature of

the animal rose suddenly to 28-8°C., but immediately began to

fall again almost as rapid h^, reaching the level of the temperature

of the air on May 25th. The animal became torpid again and

remained in this condition until its death on June 1st. As this

animal was in a poor state of health when it came under observa-

tion, its temperatures are not regarded as normal.

Echidna No. 5 is peculiar, as it showed only one short period

of hibernation during the Winter, from June 2nd, to June 4th.

For the remainder of this period, with the exception of the

mornings of May 27th, and 29th, June 9th, July 19th, and 27th,

and the three days preceding its death, the morning-temperature

of the animal varied between 31-6° and 25-3"C., the afternoon-

temperatures between 34'2" and 26'5''C , although only on one or

two occasions were the lower values reached.

The morning-temperatures of Echidna No. 6 remained between

30'9'' and 27"1"C., the afternoon-temperatures between 33 5° and

30- 4^0., from April 30th, to May 26th. On June 16th, the first

definite signs of hibernation were observed. This animal hiber-

nated for a day or two on five separate occasions during the

Winter. These occasions were June 17th, July 2nd, 9th, and

10th, July 14th, 15th, and 16th, July 20th, 21st, and 22nd. It
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will be noticed that, between the periods of hibernation, the

temperature of the animal rose very sharply to its normal values

in the vicinity of 30°O. This animal was injured on one occasion

(May 27th) while inserting the thermometer, and was left undis-

turbed for a few days to recover. It was still alive and in

good health at the end of the period of the observations.

Echidna No. 7 showed the first signs of hibernation on May
20th. Before that date, its morning-temperature varied between

30"2'' and 26*1°C., its afternoon-temperature between 33'3° and

29-2''G. The first period of hibernation began on May 25th; the

animal was left undisturbed, but became active again on June

1st. This animal hibernated on eight successive occasions during

the Winter, most of its time during that season being spent in

the torpid condition. The periods of hibernation were May 25th

29th, June 4th, June 9th-llth, June 15th, June 17th-22nd, June

23rd-30th, July 3rd-10th, July 14th-21st, and, finally, from July

27th till the death of the animal on August 1st.

Tablk ii.

Spring and s ummer temperatures of Echidna.
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'I'able ii.

—

Continued.
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Table ii.

—

Continued.

Date.
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the accompanying diagrams (Text-figs. 1-8), the temperatures are

represented by vertical lines, the heights of which are propor-

tional to the values of the corresponding temperatures. Morning-

temperatures are represented by discontinuous lines, afternoon-

temperatures by full lines. The points corresponding to the levels

of the temperatures of the air are marked on the ordinates for

the temperatures of the animals by crosses in the case of morn-

ing-temperatures, and by circles in the case of afternoon-temper-

atures.
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The above series of observations was made, as will be seen,

during two periods of the year. The first period extended from

April 30th to August 13th, 1914, 105 days, and comprised the

end of Autumn and the greater part of Winter. The second

period extended from September 22nd to December 2l6t, 1914,

90 days, and comprised the greater part of Spring and the

beginning of Summer. For the first series of observations.

Echidnas Nos. 1, 2, 3, 4, 5, 6, and 7 were used; for the second

series, Nos.6, 8, 9, and 10.

As the behaviour of the animals, with regard to their temper-

ature, was considerably different in the winter-portion of the first

period from that in the autumn-portion of it, and in the second
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period, it will be convenient to consider first the observations

obtained during the Winter separately.

Hibernation of Echidna.—As previously stated, under the

conditions under which I observed Echidna, its hibernation was

of a very fitful nature. This fact is well exhibited by the sudden

falls and rises of temperature shown in the diagrams giving the

winter-temperatures. During the periods of hibernation, the

temperatures of the animals remained only slightly higher than

the external temperature, following the variation of this like the

temperature of a cold-blooded animal. The instances in which

the temperatures of Echidna are shown to be actually lower than

the external temperatures are due to the occurrence of rises of

the latter so rapid that the animals have not warmed-up quickly

enough to follow them. The diagrams also show how great are

the individual diiferences between the animals as to the extent

to which they hibernate during Winter, the only common feature

being the fact that none of them ever hibernated continuously

for more than a few days at a time. The longest period of hiber-

nation shown extended over about ten days; the average period,

however, was only two or three days. During these periods, the

animals lay inert while undisturbed, and showed no visible

respiratory movements. If moved and placed in an awkward

position, they very slowly readjusted themselves.

No doubt the unnatural conditions, under which the animals

were living, had much to do with the intermittence of their

hibernation. The taking of an animal's temperature, per rectum,

twice a day, must have a rather disturbing effect, although

specimens which were purposely left undisturbed, during periods

of hibernation, did not remain torpid any longer than others

whose temperatures were regularly taken.

The behaviour, during Winter, of the Echidnas under my
observation was markedly different from that of the animals

observed by Martin, who states that "during Winter, Echidna

abandons all attempts at homceothermism and hibernates for

four months." The fact that the Winter of Melbourne (where

Martin's observations were made) is rather colder than that of

Sydney, the average midwinter temperatures being 9*5° and
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12*2°C., respectively (Hunt, loc. ciL), may account for the fact in

part, but, apparently, not altogether, as an examination of the

diagrams and tables will show that the animals were sometimes

awake and active at temperatures lower than those at which

they were, at other times, torpid. Temperature seems, therefore,

not to be the only factor concerned in the bringing on and main-

tenance of hibernation, as has also be^*n supposed in the case of

European hibernants.

With regard to the rate at which the animals enter into or

emerge from a state of hibernation, no very detailed information

can be gained from the tables and diagrams, as the temperatures

were not observed at frequent enough intervals. The large falls

of temperature, indicating the entrance of an animal into a state

of hibernation, generally occurred between an afternoon-observa-

tion of the temperature and the succeeding morning-observation.

Falls of temperature of as much as 16''-17° occurred in this period

of twenty hours, as in the case of Echidna No. 6, on June 16th-

17th, and of Echidna No. 7 on June 3rd-4th. Between the

morning- and afternoon-observations, a period of about four

hours, comparatively sudden rises of temperature occurred as the

animals awoke from hibernation. For example, in the case of

Echidna No. 6, on June 15th, a rise of 12*0" occurred in the above

interval of time; and, in the case of Echidna No. 7, a rise of

13'8" occurred on June 5th, in the same period.

delation between temperature of Echidna and temperat,ure of

air.—Let us consider now the temperature of Echidna during

the periods in which no hibernation occurred, Autumn, Spring,

and Summer. Tt will be seen that, during these periods of

observation, firstly, the morning-temperature of the animals was,

with only one or two exceptions, lower than the afternoon-

temperature; and, secondly, that, although the morning- and

afternoon-temperatures each showed variations considerably

greater than are met with in the case of human beings, yet

these variations seem to have occurred about a sort of mean

value; and we may therefore speak of these temperatures as

having certain average or mean values, always bearing in mind

the very doubtful significance of any average or mean figure as
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applied to living organisms. In the following Table, the average

morning- and afternoon-temperatures for several individual

Echidnas, and for the whole number in the Table are given for

the autumn-period, i.e., the period before hibernation.

Tablk iii.

Average Autumn-temperatures of Echithta.

It will be seen that the individual averages do not differ much

from one another. Single observations, however, may differ as

much as 3" from the average values. The average morning- and

afternoon-temperatures from 61 observations distributed over

four animals are shown to be 29 •9" and 32'7°C. respectively.

The average temperature of the air for this period was about

18'*C.

In Table iv., are given the average morning- and afternoon-

temperatures for individual Echidnas, and for the whole number

in the Table for the Spring- and Summer- period, i.e., after hiber-

nation.

Tablk iv.

Average Spring- and Summ,er-teniperatures of Echidna.

Echidna
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In this table, too, it will be seen that the individual averages

do not differ greatly from one another, although the differences

shown are greater than in Table iii. The collective average

morning- and afternoon-temperatures, obtained from 100 observa-

tions distributed over four animals, are, in this case, 29*4** and

32'2''C., respectively, values slightly lower than those given in

the preceding Table, although the average temperature of the

air for this period was about 23^C., or 5" higher than in

the autumn-period. The differences from the average values

shown by single observations are rather greater than was the

case with the autumn-temperatures, differences of about 5° oc-

curring in a few cases. This may possibly be due, in part, to the

fact that the health of the animals examined in Spring and

Summer, with the exception of that of No. 6, was not so good as

that of those examined in Autumn. The former animals lived

only 1-3 weeks while under observation, whereas the latter lived

considerably longer, on the whole. It is to be noted, however,

that the variations in the temperature of Echidna No. 6, which

has survived all the others, were as great during the spring-

period as those of the animals which died.

It has been seen that, outside of the winter-period, the morn-

ing-temperature of Echidna was almost invariably lower than

the afternoon-temperature; the average difference for the whole

of the observations was 2'8°C., but there were considerable varia-

tions from this value. It will be seen, too, that, in the great

majority of cases, the external temperature was also higher in

the morning than in the afternoon. In spite of this general

agreement in the direction of the changes of the temperature of

the air and that of the changes of the temperature of the animals,

the grounds do not seem sufficient for concluding immediately

that the variations in the temperature of the animal are due to

those of the temperature of the air. In the first place, there

were several instances in which the temperatures of the air in

the morning were greater than in the afternoon, and yet the

temperatures of the animals increased towards the afternoon in

the usual way. These instances are collected together in the

folio wince Table.
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Table v.

Relation of temptrature of Echidna to temperature of air.

Date.

18/5/14

30/6/14

2/7 1

H

14/10/14

9/11/14

Temperature of air

Morning Afternoon
Temperature of air

Morniuff Afternoon

27-4°
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nitude and unevenness of the daily variation in the case of

Echidna are quite in keeping with the general behaviour of its

temperature. It must be remembered, too, that temperatures

were observed only at two times of the day, and these may not

have coincided with the extremes of variation of the animals'

temperatures.

If one considers now the relation of a series of morning- or of

afternoon-temperatures to the corresponding temperatures of the

air, it will be found that the variations of the former sometimes

take place in the same direction as those of the latter, and at

other times in the opposite direction. The prevailing tendency

is, however, for the variations of the air-temperatures and of the

body-temperatures of the animals to be in the same direction, so

that there seems to be some connection between the two. This

view is further supported by the comparison of the mean autumn-

temperatures of Echidna No. 6, with the mean spring- and sum-

mer-temperatures of the same animal. The air-temperatures

during Autumn were considerably lower than those during

Spring and the beginning of Summer. The average temper-

atures of the animal were : Autumn, morning, 29*4°, afternoon,

32-1**; Spring and Summer, morning, SO'l", afternoon, 32-9"C.

Over these fairly long periods, then, higher temperatures of the

animal were, as a rule, associated with higher air- temperatures,

although the evidence of any causal connection between the two

is not very strong. It will be remembered, however, that the

average morning- and afternoon-temperatures of several animals

(Tables iii. and iv.) were slightly higher in Autumn than in

Spring.

Summary. —(l).During the winter-months, the Echidnas under

observation hibernated intermittently, their temperatures ap-

proximating to those of the air during the periods of hibernation.

(2). Outside of the periods of hibernation, these Echidnas

maintained a temperature which was fairly constant (30-33°C.),

although lower than that of other mammals. Echidna, therefore,

is a true homoiothermal animal.

(3). The temperature of these Echidnas showed a daily varia-

tion, which seemed to be, to some extent, independent of the

variations of the external temperature.
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(4). Apart from the bringing on of hibernation, there is an

indication that change of the external temperature has an effect,

although not a simple or immediate one, on the body-temperature

of Echidna, as the average temperature of an animal in Spring

was slightly higher than that of the same animal in Autumn.

In conclusion, I wish to express my indebtedness to Professor

Sir Thomas Anderson Stuart, in whose laboratory this work was

done, and to Assistant-Professor Chapman, for his helpful advice

during the course of the work.
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NOTES ON, AND DESCRIPTIONS OF AUSTRALIAN
FISHES.*

By Allan R. McCulloch, Zoologist, Australian Museum.

(Plates xxxv.-xxxvii.)

The following notes and descriptions are based on specimens

which have been forwarded 'to the Australian Museum from

various sources.

Family APLOCHITONIDiE.

Genus L o v r t t i a, gen.nov.

Body elongate, naked. Dorsal with 8-9 rays, placed a little

behind the ventrals, which are submedian in position and are

composed of seven rays. Adipose fin large, longer than high.

Anal rather long, with 19-20 rays. Pectorals elongate, rounded,

with 11-12 rays. Caudal forked. Nostrils large, remote from

one another. Eye of moderate size. Teeth comparatively large,

in single rows on the jaws and palatines, and on each side of the

tongue. Gill-openings wide, the membranes not attached to the

isthmus; gill-rakers of the first arch long and slender. Pseudo-

branchise present. Urinogenital orifice produced into a large

fleshy papilla which lies in a deep groove behind the vent.

This genus apparently only differs from Aplochiton Jenyns, in

being much more slender, and in having the dorsal, anal, pec-

toral, and ventral fins differently shaped. The adipose fin is

also much larger.

I associate with this genus the name of Mr. E. F, Lovett, of

Hobart, to whom I am indebted for the beautifully preserved

specimens described below, as well as many other interesting

Tasmanian fishes.

* Contributions from the Australian Museum.
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LovETTiA SEALii Johnston.

(Plate XXXV., fig.2.)

Haplochiton sealii Johnston, Proc. Roy. Soc. Tasm., 1882(1883),

p. 128; Id., Macleay, Proc. Linn. Soc. N. S. Wales, ix., 1884, p.54.

D. 8-9; A. 19-20; P. 11-12; V. 7; C. 16. Head 4-7 in the

length to the hypural. Eye 4-2-4-36, greatest depth 2 in the

head.

Body elongate, compressed, and a little quadrilateral, the back

and belly being somewhat flattened : it is naked, and there are

about fifty-three myomeres between the operculum and the

hypural. The lateral line is marked by a series of pores in a

linear depression along the middle of the sides. The head is flat

above, and the bony interorbital space is equal to about two-

thirds the diameter of the eye. Snout as long as, or a little

longer than the eye. Nostrils large, and placed on the supero-

lateral angle of the snout; the first is in the middle of its length,

the other nearer the eye. Maxillary reaching to the anterior

third or fourth of the eye, and slightly expanded behind. Lower

jaw projecting well beyond the upper. Lower preopercular

border free, the hinder covered with skin. Operculum with a

long skinny lobe which overlaps the base of the pectoral.

Teeth proportionately large, in single rows in each jaw. ' A
large one on each side of the symphysis of the upper jaw, followed

by much smaller ones which extend along the whole premaxillary

border. They are larger in the lower jaw, and increase in size

backwards. There are four very large, curved ones in a row on

each side of the tongue. There is a stout tooth on the anterior

part of each palatine, and two or three more a little farther back

below the anterior part of the eye.

Origin of the ventrals behind the middle of the distance be-

tween the tip of the snout and the hypural, and their tips do not

quite reach to the vent; all the rays are divided, and the third

and fourth are the longest. Origin of the dorsal behind that

of the ventrals, and the base of the last ray is above or in front

of their tips; the two or three anterior rays are simple, and the

third or fourth is the highest. The base of the anal is long, and

there is a space between its front ray and the genital papilla; the
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anterior rays are simple, and the fourth is the longest, the follow-

ing ones decreasing regularly in length. Pectoral with a strong

fleshy base, the middle rays longest and reaching less than half

their distance from the ventrals; the upper ray is not thicker

than the others. Caudal deeply forked, the two outer rays broad

and simple, the others divided. Adipose dorsal fin triangular,

much longer than high, and placed above the hinder part of the

anal.

Colour in formalin.—White, the back and upper part of the

head closely speckled with minute blackish dots. A dot is pre-

sent at the base of each anal ray, and there are two parallel rows

on the belly which unite to form one below the pectorals. Other

scattered dots are found on the sides of the body and the fins.

Described from six specimens, 49-65 mm, long, collected by

Mr. Lovefct in the Derwent Hiver, Tasmania. They differ from

Johnston's short description only in having the maxillary shorter,

and not reaching backward to the middle of the eye. The largest

example is figured.

Family SYNGNATHID^.
Genus Ichthyocampus Kaup.

IcHTHYOCAMPUS scALARis Gunther.

(Plate xxxvi., fig.2.)

Ichlhyocampiis scalaris Gunther, Brit. Mus. Cat. Fish., viii.,

1870., p. 177. Id., Macleay, Proc. Linn. Soc. N. S. Wales, vi.,

1881, p.292. Id., Duncker, Faun. Siidwest-Aust., ii., 1909, p.240.

Two specimens, 163-170mm. long, differ greatly in their colour-

marking. One, a male, is brown, variegated with irregular

bluish blotches which are largest on the back; the back is crossed

by sixteen broad bars, and the sides of the abdomen are marked

with curved lines of bluish dots.

The other, which is figured, is much lighter, and the cross-

bands are less distinct; the sutures have a brown spot at each

angle, and the abdomen is crossed by narrow brown bands. The

sides and back are closely covered with reticulating brown lines,

and the lower parts of the head and the breast bear numerous

deep brown dots.

Loc. -Western Australia.
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Genus Hippocampus Rafinesque.

Hippocampus breviceps Peters.

Hippocampus breviceps(Petevs) Duncker, Faun. Slidwest-Austr.,

ii., 1909, p. 247, references. Id., McCoy, Prodr. Zool. Vict., dec.

vii., 1882, PI. Ixv., fig.2.

Hippocampus tuberculatns Castelnau, Res. Fish. Austr. (Vict.

Offic. Rec. Philad. Exhib.), 1875, p.48.

Two specimens from Cottesloe Beach, near Perth, agree very

well with Castelnau's brief description of H. tuherculatus from the

Swan River. They are also very similar to Victorian examples

of H. breviceps, differing only in the degree of development of

the tubercles, which are usually more rounded in the Western

Australian specimens. I therefore regard the two species as

identical. Duncker has already recorded H. breviceps from Fre-

mantle.

Family SERRANID^.

Genus Therapon Cuvier.

Therapon bidyana Mitchell, young.

(Plate xxxvi,, fig.l.)

Therapon ellipticus Richardson, Voy. "Erebus" and "Terror,"

Fishes, 1848, p.118, Pl.lii., figs.4-8. Id., Stead, Ed. Fish. N. S.

Wales, p.73, 1908, PI. xlii.

Therapon bidyana McCulloch, Rec. Austr. Mus., ix., 1913,

p.359.

D. xii./12; A. iii./8; P. 17; V. i./5; C. 17. L. lat. 59; scales 77.

Depth 3*6 in the length from the snout to the hypural, and a

little less than the length of the head, which is 3*3 in the same.

Eye equal to the snout, and but little less than the interorbital

width, 3-7 in the head. Fifth dorsal spine and second anal spine

of equal length, 1*8 in the head; first dorsal ray 2*1 in the same.

Caudal peduncle 3 in the head.

Body slender, deepest at the origin of the dorsal fin. Snout

obtuse, rising rapidly to the level of the upper margin of the eye;

the profile thence rises gradually to the first dorsal spine. Eye

large, its greater portion in the upper half of the head, and in

advance of the middle of its length. Mouth small, the maxillary
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not quite reaching the anterior margin of the eye. There are

about seventy-seven rows of scales above the lateral line between

the suprascapular and the hypural, but its tubules are widely

spaced anteriorly, there being only about fifty-nine between the

same points.

Co^owr.— Olive-green above, silvery below; the back and sides

are closely mottled with irregular, anastomosing, darker bands,

which tend to become longitudinal posteriorly. The dorsal and

caudal have faint indications of darker markings, the other fins

colourless. Eye pale golden, cheeks silvery.

Described and figured from a single small example, 95mm.

long. It differs from the adult fish figured by Stead in having

the body elongate instead of deep, the snout convex instead of

pointed, and in its colour-marking. The eye is also much larger,

and the proportions generally are very different, but an examin-

ation of the material available convinces me that all these

features are merely juvenile characters.

I am indebted to Mr. H. K. Anderson for the opportunity of

describing and figuring this specimen, which he collected in the

Murrumbidgee River below the Berumbed Weir, on November

13th, 1914.

Family RACHYCENTRID^.

Genus Rachycentron Kaup.

Rachycbntron pondicerianum Cuvier & Valenciennes.

Black Kingjish; Sergeant Fish.

Elacate pondiceriaiia Cuvier (fe Valenciennes, Hist. Nat. Poiss.,

viii., 1831, p.329.

Elacate nigra Day, Fish. India, 1878, p.256, PI. Iv., fig.2. Id.,

Castelnau, Proc. Linn. Soc. N. S. ^Vales, iii., 1879, p.381. Id.,

Macleay, Proc. Linn. Soc. N. S. Wales, v., 1881, p.560. Id.,

Kent, "Gt. Barrier Reef," 1893, p.291.

Rachyceiitron canadus Stead, Ed. Fish. N. S. Wales, 1908, p.93.

The Australian Museum collection includes seven specimens

of this species ranging from 356 to 1120 mm. in length. Of these,

one is from Madras, and is part of the late Dr. Francis Day's

collection ; five others were captured in New South Wales
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waters, and one is from Moreton Bay, Queensland. The number

of spines and rays in their dorsal fins varies as follows :

—

D. vii.-ix., 3-4/27-31; A. 2-3/23-26. The proportional measure-

ments of three local examples are given in the following table.

Length 1120 mm. 1020 mm. 356 mm.
Head (measured obliquely from symphy-

sis of upper jaw to end of opercular

bone) into the length. 4*1 4*2 4

Depth at last dorsal spine, into the length 5*7 5'1 67
Snout, from median symphysis to ante-

rior margin of eye, into the head 23 — 2*5

Eye into head 8-4 S'S 6

Eye into snout 3'6 — 2*3

Interorbital width into head... .
2*3 — 2*8

Interocular width into head 1'9 — 2*2

Pectoral fin into head 1*2 1*1 1*3

Ventral fin into head 25 2-5 2-6

Highest dorsal ray into head 11 1'6 2

Highest anal ray into head 2*1 1*9 2*6

Depth of caudal peduncle into head 4*7 4*2 4*5

Colour.—In large specimens, the back and sides are deep

brown, this colour being sharply defined below by a narrow

silvery band; the junction of the two forms a straight line from

the tip of the lower jaw to the middle of the caudal peduncle.

Below the silver band, is another brown one, which sharply

defines an oblong patch of orange colour on the abdomen between

the ventral and anal fins. In young examples, there is a light

band on the upper part of the sides also, which causes the brown

below it to form a median stripe as is shown in Day's figure

quoted above.

There is some doubt as to whether the Sergeant Fish, R.

canadum Linnseus, is specifically identical with the Australian

Black Kingfish, though a comparison of my specimens with

Jordan and Evermann's figure* of the former reveals scarcely

any important differences between them. My Madras specimen

and another from Ne\^ South Wales of about the same size,

appear to be exactly alike in all their characters, and Day's

* Jordan & Evermann, Bull. U. S. Nat. Mus., No. 47, iv. 1900, Pl.cxlviii.,

tig.401.
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figure represents them very accurately in all but one detail; in

all my specimens, the upper caudal lobe is distinctly longer than

the lower, whereas he illustrates them as subequal, though he

notes variations of this character in his description.

Very little is known of the habits and migrations of the Black

Kingfish in Australian waters. It is probably not uncommon

near the surface along the northern portion of the New South

Wales coast and southern Queensland. Examples are occasion-

ally forwarded to the Sydney markets among other fish, but they

are generally of small size, though individuals four feet long are

not unknown. The two large specimens referred to above were

captured with the rod by Dr. Mark C. Lid will and Mr. C. H.

Gorrick in March and April, 1914, not far from the rocks off

the south head of Port Stephens. They each took a garfish bait

which was trolled at a speed of about five miles an hour, and

they offered but little fight when hooked, diving straight to the

bottom and stopping there.

Family LABRID.^.

Genus Hemigymnus Giinther.

Hemigymnus Giinther, Ann. Mag. Nat. Hist. (3), viii., 1861,

p.386.

Cheilolahrus Alleyne &l Macleay, Proc. Linn. Soc. N. S. Wales,

i., 1877, p.345.

Alleyne and Macleay have counted the dorsal and anal fins of

Cheilolahrus as 8/10 and 2/10 respectively, but four typical speci-

mens of C. inagnilabris, preserved in the Macleay Museum, have

the normal 9/11 and 3/11, though the anterior anal spine is small

and easily overlooked.

Hemigymnus melaptekus Bloch.

Uemigymnus melapterus (Bloch) Bleeker, Atl. Ichth., i., 1864,

p.l42, Pl.xlv., figs.2-3.

Cheilolahrus maguilahris Alleyne ife Macleay, Proc. Linn. Soc.

N. S. Wales, i., 1877, p.345, PI. xvi., fig.2.

Four specimens, which are the types of C. maguilahris, agree

very well, both in form and colour, with Bleeker's figure of Hemi-

gymnus meCapteriLs-. they also do not differ from others from Port
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Moresby, which have been identified by Macleay as the latter

species.

Family SCOMBRID^.

Genus Grammatorycnus Gill.

Grammatorycnus Gill, Proc. Acad. Nat. Sci. Philad., 1862,

p. 125 (Thynnus bilineatus Riippell).

Nesogrammus Evermann & Scale, Bull. U. S. Fish. Bur., xxvi.,

1907, p. 61 {N. piersoni Evermann & Seale).

Nesogrammus is apparently identical with Grammatorycniis.

The former is said to have no corselet, whereas it is formed of

somewhat enlarged scales in the latter. In the species described

below, it is not very well defined, and is apparently intermediate

between the two extremes.

Grammatorycnus bicarinatus Quoy & Gaimard.

Large-scaled Tunny.

(Plate XXXV., fig.l.)

Thynnus hicarinatus Quoy and Gaimard, Voy. " Uranie " and
" Physicienne," 1825, p.357, PI. Ixi., fig.l.

D. xii., 10,7; A. ii.,6; P. 24; V. i., 5; C. 17. Head 4-8, depth

4-4 in the length from the tip of the snout to the pit at the base

of the caudal fin. Eye 5*9, snout 2*8, interorbital space 3*1, and

depth of caudal peduncle 5*3 in the head. Pectoral 1'6, ventral

2'8, second dorsal spine 3*1, and second dorsal and anal rays 2

in the head.

Body rather elongate, fusiform, somewhat compressed laterally.

Dorsal and ventral profiles evenly curved, the greatest depth

being in the middle of the length. Head conical, rather flat

above; the jaws are pointed, and the lower is the longer. Max-

illary reaching to below the middle of the eye, not covered by

the preorbital; it is expanded posteriorly. Interorbital space

slightly convex. Posterior margin of preoperculum smooth, the

angle produced a little backwards, and broadly rounded. Oper-

cular margin somewhat excavate above. Eye in the upper half

of the head, and a little in advance of the middle of its length;

it is surrounded by a semitransparent lid.



BY ALLAN R. MCCULLOCH. 267

Teeth uniform in size, compressed and arranged in a single

row in each jaw. A small patch of microscopic teeth on the

vomer, a larger one on each palatine, and another on the tongue.

The entire body, opercles, cheeks, and top of the head as far

forward as the middle of the eye, are covered with cycloid scales,

the margins of which are often broken into irregular lobes. They

are larger than is usual in the family, the largest being on the

cheeks, where they are arranged in about eleven rows. They

are small on the lower half of the operculum, and the top of the

head. The corselet is small and not very well defined. There

are one hundred and seventy-five rows of scales above the lateral

line between the corselet and the pit at the base of the caudal;

there are twelve between the middle of the spinous dorsal and

the first lateral line, and probably twenty-seven more to the

lower lateral line. The upper lateral line commences behind the

corselet, and follows the curve of the back to the caudal peduncle;

a branch descends from it a little behind the verticle of the

middle of the pectoral, which is at first almost upright, then

very oblique, and finally follows the curve of the ventral profile

till it joins the upper line again in front of the caudal peduncle.

The second dorsal, anal, and pectoral, are entirely covered with

small scales, as is a space on the middle of the caudal fin.

Caudal peduncle with a strong median keel, and two smaller

oblique ones on either side of it at the base of the tail. A
minute pit is also present on the upper and lower surfaces before

the insertion of the caudal fin.

Second dorsal spine longest, the others decreasing gradually

to the last; the spines can be received into a groove in the back.

Second dorsal and anal similar in form, their anterior rays form-

ing falcate lobes. Pectorals rather short and somewhat falcate,

situated a little below the median line of the body. Ventrals

inserted behind the verticle of the pectorals but before that of

the first dorsal spine; they are short, and can be received into

grooves in the abdomen. Finlets well developed. Caudal lunate.

CoZoi^r.— Silvery in formalin, the back tinged with olive-green;

a number of large dark spots are present on the belly. 'J'he fins

are dark olive-green, the anterior rays of each being darker than
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the others, When fresh, the fish was particularly brilliant, being

shot with opalescent-blue above, and gold below. The back was

faintly marbled with olive-green, and there were spots of the

same colour along each side. The abdominal spots were brown,

and the fins green.

Described from a specimen 925 mm, long from the snout to the

end of the middle caudal rays, and weighing eighteen and three-

quarter pounds; its girth is twenty inches. It is closely allied

to G. hilhieatus Riippel,* but differs in having seven instead of

six dorsal finlets, and the lateral line branches at the verticle of

the middle of the pectoral instead of behind that fin. It is evi-

dently identical with Thyniius bicarinatus Quoy & Gaimard,

which was apparently described from a very imperfect drawing

of a fish captured in Shark Bay, West Australia. The illustra-

tion published by these authors is very crude, the upper jaw

being shown as longer than the lower, and the pectorals and

ventrals are elongate, while no attempt has been made to pre-

serve the structural details of the other fins. The presence of

two lateral lines and seven dorsal finlets, however, suggests that

the drawing represents the same species as is described above,

while the fact that the original was captured in Australian waters

strengthens this view.

JjOc.—For the opportunity of describing and figuring this rare

fish, I am indebted to Mr. C. H. Gorrick, who caught it early in

June, 1914, off Cook Island, a few miles from the Tweed River

Heads, New South Wales. It took a garfish bait which was

being trolled at about three or four miles per hour, and was

apparently one of many of the same kind, since it was hooked in

the midst of a large school of feeding fish. It did not fight as

hard as an ordinary Tunny does, nor did it make the long runs

of a Spanish Mackerel. The water where it was hooked was

about eight fathoms deep, with a bottom of rocky reefs.

The fish described and figured as Nesogrammus piersonij is

evidently very similar to my specimen, differing principally in

* Riippel, Neue Wirbelth. Faun. Abyssin., 1835-40, p.39, PI. xii., fig.2.

fEvermann & Seale, Bull. U. S. Fish. Bur., xxvi., 1907, p.61, fig.3.



BY ALLAN R. MCCULLOCH. 269

having seven instead of six anal finlets and higher anterior dorsal

spines.

Family LEPTOSCOPID^.

Genus Crapatalus Giinther.

Crapaialus Giinther, Ann. Mag. Nat. Hist., (3), vii., 1861, p.86.

According to Giinther's definition of this genus, there are no

teeth on the palate, and the cleft of the mouth approaches the

vertical line. Mr. C. Tate Regan has very kindly re-examined

the type of C. novce-zelandice for me, however, and informs me
that both the vomer and palatine bear teeth, and that when the

head is in position and the mouth closed, the cleft of the latter

is not nearly vertical.

Crapatalus arenarius, sp.nov.

(Plate xxxvii., fig.l.)

Leptoscopiis macropygus Ogilby, Mem. Qld. Mus., i., 1912, p. 57

(not of Richardson).

Br. 6. D.34; A. 37; P. 21; V. i., 5; C. 10. L.lat.47; l.tr. 5/1/5.

Head, to end of opercular lobe, 3*5 in the length from the tip of

the lower jaw to the hypural; depth at vent 7-4 in the same, and

2*1 in the head. Eye equal to the interorbital space, and about

as long as its distance from the tip of the upper jaw, 7 in the

head. Depth of caudal peduncle a little greater than the eye,

5*2 in the head. Seventh dorsal ray equal to that of the anal,

3*3 in the head. Longest pectoral ray 1*1, fourth ventral ray

2-3, and caudal fin 19 in the head.

Body elongate, head and shoulders depressed, the remainder

compressed. Head entirely naked. Body covered with large

cycloid scales extending forward to above the operculum on the

back, and to behind the pectoral and ventral fins on the lower

surface; they are smallest in front of the dorsal fin, and encroach

on the bases of the caudal rays. Lateral line almost straight

from the suprascapular along the middle of the body to the base

of the caudal. Breast armed with two small spines anteriorly

which project forward. Urinogenital apertures immediately in

front of the origin of the anal fin, with a mitiute papilla pro-

tected by an overhanging sheath.
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Lower jaw longer than the upper. Mouth a little oblique, the

maxillary reaching backward to just behind the verticle of the

eye ; each lip closely covered with a row of flattened cirri.

Similar cirri fringe the upper portion of the operculum. Nostrils

in short tubes, in a slightly depressed area in front of the upper

portion of the eye; the anterior pair somewhat closer together

than the posterior. Eyes supero-lateral, covered with thick, loose

skin. Interorbital space very slightly concave. Preopercular

margin rounded, entire, with series of pores on its border, which

extend forward on the lower jaw. Operculum without spines,

thickened above, membranaceous below.

Teeth minute, cardiform, depressible: they are arranged in

two or three rows on the jaws. A short, single row of similar

teeth on either side of the vomer, separated by a rather wide

interspace; anterior portion of each palatine similarly denticu-

lated. Pharyngeal bones closely covered with villiform teeth.

Dorsal fin commencing above the middle of the pectorals, com-

posed entirely of simple rays of which the tips are free; anterior

rays increasing in length to* about the seventh, the posterior

ones becoming somewhat shorter, and the last connected with

the caudal peduncle by membrane. Anal of similar form, but

longer, commencing below the anterior third of the pectoral.

Pectoral large : the eighth ray longest, those above it becoming

abruptly shorter, while below it they decrease gradually in length;

upper ray simple, the next six or seven bifurcate, and the re-

remainder trifurcate, their tips free, Ventrals thoracic, well in

advance of the pectorals, and extending almost horizontally out-

wards; the rays similar to those of the pectorals Caudal sub-

truncate; the upper ray slightly produced, simple, the others

branched.

Colour.—Whitish in formalin, with vermiculating brown lines

and spots on the upper portion of the head and back. Fins

colourless. In life, the colour of the fish harmonised with that

of the sand in which it was found, being marbled with light

reddish-brown above, and pearly-white below.

Described and figured from a specimen 85 mm. long from

Narrabeen, near Sydney. Two others in the Australian Museum
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scarcely differ, though the maxillary does not reach quite so far

back; the much larger and less numerous scales distinguish this

species from C. novce-zelandice.

This interesting little fish was captured alive by Mr. R. J.

Kinghorn on 26th January, 1915. He discovered it while

digging for " Pippies " in moist sand which was washed by the

waves, but above the actual tide-level. It escaped when first

disturbed, and after swimming rapidly over a most erratic course,

buried itself in some loose sand. It was found a second time,

and was placed in a bottle with some sand, into which it dis-

appeared so suddenly that it was supposed to have been again

lost, until its slightly projecting eyes and snout were detected.

Mr. Kinghorn observed that it lay flat upon the sand when

burrowing, and, with a small wriggling movement, buried itself

in a fraction of a second. The fringes of cirri covering the

mouth and upper portions of the gill-openings doubtless serve to

prevent the entry of sand into these apertures, while the lower

parts of the gill-openings can be completely closed by the over-

lying membranes of the operculum and branchiostegals.

Zoc5.—Narrabeen, near Sydney; Maroubra Bay, near Sydney;

Point Lookout, Stradbroke Island, Queensland. The specimen

in the Australian Museum from the latter locality is one of those

recorded by Ogilby as Leptoscopus macropygus.

Family GOBIID^.

Genus Callogobius Bleeker.

Callogohius Bleeker, Arch. Neerl. Sc. Nat., ix., 1874, p.318

{Eleotris hasseltii Bleeker). Id., Weber, Siboga Exped., Ivii.,

Fische, 1913, p.479.

Mucogohius McCulloch, Rec. W. Austr. Mus., i., 1912, p. 93

{Gobius mucosus Giinther).

Weber having suggested that Gobius rmicosus belonged to the

genus Callogobius, 1 have compared specimens with his figure of

C. hasseltii {loc. cit., p.480, fig. 98), and find that the two species

are very similar, and their generic characters identical. My
name Mucogobius, proposed for G. mucosus, therefore becomes a

synonym.
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Family APLOACTID^.
Genus Para ploactis Bleeker.

Paraploactis thachyderma Bleeker.

Pm'aploaclis trachyderma Bleeker, Nederl.Tijdschr. Dierkunde,

ii., 1865, p.l69.

Aploactis lichen de Vis, Proc. Linn. Soc. N. S. Wales, ix., 1884,

p.460.

Two specimens received from the Qneensland Museum as

Aploactis lichen de Vis, do not differ from Bleeker's description

of P. trachyderma. De Vis' type came from Moreton Bay,

Queensland, and the Australian Museum specimens were ob-

tained at the same locality.

Genus Aploactis Schlegel.

Aploactis Schlegel, Fauna Japonica, Poiss., 1843, p.51(^. aspera

Richardson).

Aploactisoma Castelnau, Proc. Zool. Soc. Vict., ii., 1873, p.63

{A. schomhurgkii Castelnau).

Castelnau separated his genus Aploactisoma from Aploactis on

account of supposed differences in the dentition. He described

the palatines of the typical species, A. schomhurgkii, as covered

with minute teeth, whereas they are toothless in Aploactis; he

also found a longitudinal ridge at the symphysis of the upper

jaw bearing two teeth anteriorly. I have examined several

South Australian specimens which are supposed to be A. schom-

hurgkii,'* but find no palatine teeth in any, while the longitu-

dinal ridge is represented only by a fleshy, toothless tubercle

I have further compared them with a Japanese example of

Aploactis aspera, with which they appear to be congeneric; the

external cephalic structures are somewhat differently formed in

the two species, but this is probably only of specific importance.

Aploactis milesii Richardson.

Aploactis milesii Richardson, Proc. Zool. Soc, 1850, p. 60, PI. i.,

figs.1-2.

Aploactisom,a schom,hurgkii Castelnau, Proc. Zool. Soc. Vict.,

ii., 1873, p.64.

* See footnote, p. 273.
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Castelnau distinguished Aploactisoma schomburgkii from Aplo-

aciis lailesii on account of differences in their dentition and fin-

formulae, though he noted that the two species were possibly

identical. If the specimens referred to below* are correctly

identified as A. schombiirgkii, as I believe, these differences do

not exist, as they have no palatine teeth, and the fin-formula

is variable. I count eight specimens as follows :— D 28-29(xiii.-

xiv./14-15; A.12-13(i./ll-12); the length of the anterior dorsal

spines is variable, the second being from half to two-thirds as

long as the head.

Logs.—The Australian Museum collection includes specimens

from Port Jackson, New South Wales; South Australia; and

Western Australia.

Family BLKNNIIDiP:.

Genus Clin us Cuvier.

Clinus johnstoni Kent.

(Plate xxxvii., fig. 2.)

CliiLus johnstoni Kent, Repb. Fish. Dept. Tasmania, 1886, p, 1 3.

Id., Johnston, Proc. Roy. Soc. Tasm., 1890(1891), p.33.

D.2-3, 32-33/5; A.2/25-26; P.15; V.3; C.IO. Length from snout

to end of bony operculum 3*7-3-9, depth at origin of anal 4-1-4-6

in the length to the hypural. Eye 5'2-6-l, snout 4'6-4-7 in the

head. Interorbital width 1-2-1 -4 in the eye. Second dorsal

spine 3-4, first dorsal ray 2, fourth last anal ray 2-2-1 in the head.

Median rays of the pectoral 1-0, ventral l-G-1-9, and caudal 1-5

in the head.

Body moderately deep and robust. Maxillary reaching beyond

the hinder margin of the eye. Tentacle of anterior nostril form-

* One of these is in the old collection of -the Australian Museum, and is

entered in the register as a type of the species; it was purchased together

with a type of Kurtu>i guUivieri Castelnau, but the vendor's name is not

given, though it was possibly Castelnau himself. The other two have

been received on loan from Mr. Edgar R. Waite, Director of the South

Australian Museum, and belong to the old collection of that Institution.

They agree with the description of Aploactisoma schhmburgkii in all details

except the dentition, which suggests that this character has been incor-

rectly described by Castelnau,

6
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ing a short tube, terminated by six long cylindrical filaments,

which overhang the mouth. Orbital tentacle large, with more
or less numerous lobes. Head with several series of muciferous

canals and open pores surrounding the eye, and extending along

the margin of the preorbital and preoperculum, and the lower

jaw; others cross the nape and join the lateral line. Teeth con-

sisting of a single row of larger canines on the upper jaw, fol-

lowed by two patches of villiform teeth anteriorly. They are

similarly arranged on the lower jaw, but the lateral canines are

much stronger, and the villiform patches smaller. Two broad

patches of villiform teeth on the vomer which are united on the

median line. Palatines toothless.

Body covered with minute rudimentary scales which extend

forward to the base of the first dorsal spine; head naked. Lateral

line nearly straight from the operculum to a point above the end

of the pectoral; thence it curves downward to the middle of the

body, and extends to the base of the tail. Anteriorly, the tubes

and pores are large and close together, but they become smaller

and widely spaced behind.

First dorsal situated about midway between the eye and the

posterior margin of the preoperculum, or a little nearer the latter;

its spines are subequal, and the membrane from the last extends

about one-third up the first spine of the second dorsal. The

latter is inserted above the hinder end of the operculum, and is

about two-thirds as long as the second spine of the first dorsal;

the following spines increase gradually in length to the last,

which is much shorter than the rays. Rays equally spaced, the

last united to the caudal peduncle or the base of the caudal rays.

Anal similar in form to the dorsal, but the membrane deeply

excised between the rays; the last is not connected with the

caudal peduncle. Pectoral broadly rounded; the ninth ray

longest, reaching the verticle of the first anal spine or not so far.

Ventrals with three simple rays, the median one the longest.

Caudal rounded.

Colour.—Pale yellow, with or without nine more or less dis-

tinct cross-bars, the first of which largely covers the head, and

the last is on the caudal fin. These are wholly lost in one speci-
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men, and very distinct in another, according to the medium of

preservation.

Described from two specimens, 227-341 mm. long, in the Aus-

tralian Museum collection. The smaller one is figured, but its

anterior dorsal fin being malformed, this is corrected from the

larger example.

I have also examined a still larger specimen in the Tasmanian

Museum, which is possibly the type of the species. Kent's notes

only refer to the great development of the rostral tentacle and

the size of the specimen ^15 inches, but Johnston later recorded

the number of spines and rays in the dorsal and anal fins.

Loc.—Tamar River, Tasmania.

Genus Petraites Ogilby.

Petraites incertus, sp.nov.

(Plate xxxvii., fig.3.)

D.3, 29/4; A.2/23-24; P.ll; V.3; C.9. Head 3-8-406, depth

before the anal 4'3-4-9 in the length to the hypural. Eye 5-5-1,

snout 3-7-3-8 in the head. Interorbital space 1-8-2-1 in the eye.

First dorsal spine 1-6-1-9, first dorsal ray 1-6, and fourth last

anal ray 1-4-1-9 in the head. Median pectoral ray 1*3, median

ventral ray 1-4-1 5, and median caudal rays 1-3-1-6 in the head.

Body moderately elevated, snout pointed. Maxillary reaching

to below hinder margin of the eye. Tentacle of anterior nostril

minute; orbital tentacle well developed, with a few small lobes.

Head with several series of muciferous canals and minute pores

surrounding the eyes, and extending along the margin of the

preorbital and preoperculum, and beneath the lower jaw; others

cross the nape and join the lateral line.

Cardiform teeth in a single row on the upper jaw, followed

by two patches of villiform teeth anteriorly. They are similar

in the lower jaw, but the villiform patches are smaller. Vomer

with two bands of villiform teeth which are united on the

median line Palatines toothless.

Body covered with minute rudimentary scales which extend

forward to the third dorsal spine; head naked. Lateral line

almost straight from the operculum to a point above the end of

the pectoral; thence it curves downward to the middle of the
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body and extends to the base of the tail. Anteriorly, it is well

developed, but the tubes become smaller and widely spaced pos-

teriorly.

First dorsal spine situated a little behind the verticle of the

posterior orbital border; it is a little longer than the second, and

much longer than the third. The latter' is connected with the

nape or the extreme base of the first spine of the second dorsal.

Origin of the second dorsal above the posterior part of the oper-

culum; the spines increase gradually in length to the last, which

is much shorter than the rays. Dorsal rays widely separated

but uniformly spaced; the last is united to the end of the caudal

peduncle, or the base of the upper caudal ray. Anal similar in

form to the dorsal, but its membrane deeply excised between the

rays; the last ray is partially connected with the caudal peduncle

by membrane. Pectoral rounded, the seventh ray longest,

scarcely reaching the verticle of the vent. Ventrals with three

simple rays, of which the median is the longest. Caudal rounded.

Colour.—Uniform yellowish in formalin, with very indefinite

traces of the usual darker cross-bars.

Described from two specimens 205-216 mm. long; the larger

of the two is the specimen figured I propose a new name for

them with great hesitation, they being clearly closely related to

several of the many imperfectly known species already described

.

They do not wholly agree with any of the descriptions, however,

so I give a detailed description and figure which will enable them

to be compared with the typical specimens of other species when

the latter are available.

Loc.—Tamar River, Tasmania.

Genus Lepidoblennius Steindachner.

Lepidoblennius haplodactylus Steindachner.

Lepidoblennius haplodactylus Steindachner, Sitzb. Akad. Wiss.

Wien, Iv. i., 1867, p. 11, PI. i., figs.2-3.

Lepidoblennius geminatus Macleay, Proc. Linn. Soc. N. S.

Wales, vi., 1881, p.l3.

A comparison of specimens of L. gemhiatus Macleay, from

near Sydney, with Steindachner's description and figure of L.

haplodactylus proves the two to be synonymous. The species is
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very abundant in rock-pools along the coast near Sydney, and

has the curious habit of leaving the water to bask in the sun on

damp, weed-covered rocks. When approached, it skips rapidly

into the water, and hides among the coralline sea-weeds, which it

closely resembles in its colour-marking. It is extremely active

in the water, and is commonly known as Jumping Joey or the

Basking Blenny.

Mr. J. D. Ogilby informs me that the species occurs in Moreton

Bay, Queensland, and that he has examined specimens from Cape

Moreton.

Family ANTENNARIID.E.

Genus Tathicarpus Ogilby.

Tathicarpus muscosus Ogilby.

(Plate xxxvii., fig. 4.)

I'athiGarpus muscosus Ogilby, Proc. Hoy, Soc. Q'land, xx., 1907,

p.22, and Mem. Q'land Mus., i., 1912, p.64.

Three specimens in the Australian Museum do not differ from

each other either structurally or in colour-marking. One was

forwarded to Mr. Ogilby for comparison with his T. muscosus,

and he informs me that there is no doubt of its identity with

that species; the typical specimen is unfortunately lost, but a

second example from Wide Bay, Queenslatid, is preserved in the

Queensland Museum.

The accompanying figure represents a specimen 80 mm. long,

which was collected at Shark Bay, Western Australia. The

other two are from north-western Australia.

EXPLANATION OF PLATES XXXV. -XXXVIL
Plate XXXV.

Fig. 1.

—

Grammatorycnus hicarinatus Quoy & Gaini.

Fig.2.

—

Lovetlia seaiii Johnsioh.

Plate xxxvi.

Fig. L— Thtrapon hidyava Mitcliell (young).

Fig.2.

—

Ichthyocampus scalaris Gthr.

Plate xxxvii.

Fig. L

—

Crapalalus artnarius, sp.n.

Fig.2. — ClinuH johnatoni Kent.

Fig. 3.

—

PttraiUs incertns, sp.n.

Fig. 4.— Tathicarpus muscosus Ogilby.
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ON MOREAUIA MIRABILIS. gen. et sp.nov., A REMARK-
ABLE TREMATODE PARASITIC IN ORNITHO-
RtlYNCHUS.

By 8. J. Johnston, B.A., D.Sc, Department of Zoology,

University of Sydney.

(Plates xxxviii.-xxxix.)

The worms forming the subject of this paper were found by

Mr. S. J. H. Moreau, who, in January of this year, accompanied

me on a collecting trip to the Fish River district, on the western

side of the Blue Mountains. Six specimens of Ornithorhynchus

were shot on this expedition, and the two which harboured the

trematodes under consideration were found in tlie Duckmaloi, a

tributary of the Fish River.

About the end of March, from two specimens of Platypus out

of the same river, twenty-one of these trematodes were obtained.

The worms lie in the intestine transversely, almost, or sometimes

quite hidden by the transverse folds of the mucous membrane.

They occur in the region beginning at the pyloric constriction

and reaching backwards for twelve or fifteen inches. They lie

so well hidden, that a careful search is necessary in order to

bring them to light. They cling very tightly, and some effort is

required to displace them by means of a camel's hair brush.

With this remarkable trematode from the Platypus, which he

was instrumental in bringing to light, I wish to associate the

name of Mr. Moreau, a student of Sydney University, and a very

enerf'etic and able collector of zoological and embryological

material, to whom I am indebted for a considerable number of

Entozoa. Hence the generic name.

The occurrence of a second trematode in the Platypus, so

different from the already known Mehlisia ornithorhynchi, which

I have previously described from that host(3,4), seems to be of

special interest.
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At first sight, the worms looked like the free posterior seg-

ments of a tape-worm of the Phyllobothrium-type, and of that

nature I supposed them to be until I had made a microscopic

examination.

This new find differs so much from known Trematodes, that I

must propose for it a new genus and subfamily.

M o R E A u 1 1 N iE, new subfamily.

MoREAUiA MiRABiLis, gen. et sp.n.

Diagnosis. —Middle-sized worms, with weak musculature, and

small suckers near one another. Body flattened, rectangular in

shape^ with the long axis of the rectangle representiiig the breadth

of the worm. Integument thin, devoid of spines. Pharynx and

CESophagus well marked; intestinal limbs reaching to the posterior

end. Excretory vesicle Y-shaped. Genital opening on the left

border near its middle, copulatory organs present ; muscular

cirrus-sac surrounding the large vesicula semirialis, well-marked

pars prostatica, and cirrus. Cirrus spiny. Testes large and

deeply lobed, with their long axes in a straight line, and the

lobed ovary between. Laurer's canal elongated, receptaculum

seminis wanting. Uterus fairly long, running from right to

left, with a capacious receptaculum-seminis-uterinum. Yolk-

glands intensively developed, filling up the region of the body

outside the intestinal limbs. Eggs few in number, large, oval,

thin-shelled, with operculum.

Parasitic in Ornithorhynchus anatinns, in the small intestine.

T3^pe-specimen in the Australian Museum, Sydney, No.W. 407.

External Characters.—These worms are mainly rectangular in

shape, flat and thin dorsoventrally, with the long axis of the

rectangle representing the breadth of the worm, while the short

axis represents the length. While in some of the specimens the

anterior and posterior edges are comparatively straight, in others

the lateral wings are drawn forwards a little so as to form a

shallow double concavity in front, with a slight projection in

the middle, between the two, and a corresponding double con-

vexity behind(Fig.l). The oral sucker is situated on the ventral

aspect, near the middle of the anterior border.
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The excretory opening is placed in the middle of the posterior

border, while the common genital opening is situated in a de-

pression on the middle of the left lateral border.

The size is moderately large, about 2 mm. long by rather less

than 10 mm. broad. The average length of eight specimens

measured was 1*94 mm., and the breadth 9*49 mm The largest

specimen measured 2*09 mm. long by 10'78mm. broad. The

cuticle is thin and smooth, and devoid of spines.

The suckers are small, shallow, and circular, and are very

nearly equal in size, the ventral being slightly smaller than the

oral. The average diameter of the oral, measured in eight speci-

mens, is 0-213 mm., that of the ventral 0*21 mm. In half the

specimens measured, the two suckers are exactly equal in diame-

ter, while in the largest specimen the diameter of the oral is

0-232 mm., that of the ventral 223 mm. Distance between the

suckers 0*475 mm.

Alimentary Cciria?. — The globular pharynx lies partly dorsal

and partly posterior to the oral sucker, and is somewhat smaller

in size, its diameter being 0*141 mm. There is no prepharynx,

the pharynx being very closely applied to the oral sucker, and in

part fused with it. The oesophagus is short (0*174 mm.) but

distinct. Diverging from the posterior end of the oesophagus,

the two intestinal limbs run out to the lateral aspects of the

body, following the contour of the anterior, lateral, and posterior

borders, to end near one another, one on either side of the

excretory vesicle. Each limb, therefore, is U-shaped (Fig.l).

The left loop of the intestine passes the common genital chamber

on its dorsal aspect.

Excretory System.—The excretory pore opens on the middle of

the posterior border, and leads into a short, rather narrow pas-

sage which opens anteriorly into two more spacious chambers.

The latter, which are somewhat pear-shaped but flattened on

their median sides, run forwards, to end in the region just

behind the ventral sucker. The three chambers together con

stitute an essentially Y-shaped excretory vesicle, in which the

main stem, however, is short. Each of the upper arms of the Y
gives off three main branches on its outer side. The hindmost
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of these passes off from the postero-lateral corner, and may be

traced outwards across half the length of the posterior border of

the worm, and close to it(Fig.l). The second passes off from

the middle of the same limb of the vesicle, and runs parallel and

just posterior to the terminal part of the intestinal limb; while

the anterior branch, which is much shorter than the others,

comes ofi' near the anterior end of the vesicle. From all three

lateral branches, numerous capillary vessels are given off, those

from the posterior lateral branch especially forming a close net-

work of vessels that extends over the whole of the posterior

region of the body, lying just beneath the cuticle.

Nervous System.— A pair of cerebral ganglia, consisting of a

considerable number of nerve-cells, lie one on either side of the

oesophagus, a little behind the pharynx. They are connected by

a thick band of nerve-fibres passing dorsal to the oesophagus,

but no ventral commissural fibres are to be found. From each

cerebral ganglion (Fig. 1), a thick nerve-trunk passes outwards

and backwards in an oblique direction to the posterior border of

the body, passing on the mesial side of the ovary, on the one

hand, and of the cirrus-sac, on the other. Each of these nerve-

trunks, in the region just in front of the point where it passes

the anterior loop of the intestinal limb, gives off a large branch,

only a little smaller than the main trunk, which runs outwards

parallel and close to the anterior loop of the intestine and in front

of it. From the cerebral ganglia also arise four or five fine nerve-

fibres on each side, which run forwards and are distributed to

the anterior sucker and pharynx, and the region in front of the

sucker. Numerous nerve-fibres pass off to various parts of the

body from the main lateral trunks, and from the two main

branches into which each main trunk divides. The nervous

system cannot be made out in whole specimens, but has been

drawn in on Fig.l from a series of horizontal sections.

Genitalia.—The genital aperture, which lies in a depression in

the middle of the left lateral border, leads into a comparatively

spacious common genital chamber. The gonads are of large size,

and lie in the other side of the body, that is, on the right of the

middle line. They lie in the space formed by the U-shaped
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intestinal limb, almost completely filling it. The testes are

large, transversely elongated, fairly deeply lobed bodies, each

exhibiting ten or twelve lobes. They are nearly equal in size, in

some cases the outer, in other cases the inner being slightly the

larger.

In tlie eight specimens measured, the average lengtli of the

outer is 1'83, of the inner 1 -84 mm., or about one-fifth of the

whole breadth of the body. The ovary, which lies between the

two testes, is three- or four-lobed, and much smaller than the

testes, its longest diameter being 0'59 mm. 'ihe ovary occupies

practically the whole space between the two testes. The vas

deferens of the inner testis leaves it on its anterior aspect near

its outer border, quite near the ovary: that of the outer testis,

however, begins near its inner border, and the two vessels run

along, side by side, in a wavy course between the gonads and

the anterior limb of the right intestinal loop, passing dorsal to

the ventral sucker, and joining one another, at last, just as they

enter the cirrus-sac The cirrus-sac is very large and muscular.

It is 2-72 mm. in length, i.e., nearly one-third of the longest

diameter of the whole body. The vesicula seminalis is a con-

spicuous structure lying within the inner end of the cirrus-sac,

generally exhibiting two or three constrictions or twists. The

pars prostatica and the prostate-glands are also very conspicu-

ously developed (Fig. 4), lying, along with the seminal vesicle, in

a well developed mass of parenchyma, within the walls of the

cirrus-sac. The male organ of copulation is a cirrus rather than

a penis, consisting of an eversible tube. This structure forms one

of the most remarkable features of the worm under consideration.

The inner wall of the eversible part of the tube, in its involuted

or withdrawn state, is densely covered with large, thick, some-

what pointed and recurved chitinoid spines (Figs. 16 and 3). In

the everted position of the organ, these spines are, of course, on

its outer surface.

The oviduct leaves the ovary near its anterior-inner corner.

The outer end of the inner testis is smaller than the rest of it,

and in the space thus left, between it and the anterior loop of

the intestine, the ootype, the small yolk-reservoir, and the com-
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paratively large " shell- g]and " lie. Laurer's canal is long, cours-

ing along beside the inner testis, right up to the middle line of

the body, where it opens on the dorsal surface.

The uterus, a comparatively narrow tube, runs to the left in a

series of small waves, in front of the inner testis, behind the

ventral sucker and behind the cirrus-sac, between that organ

and the posterior loop of the left intestinal limb. In the middle

part of its course, it is considerably dilated to form the recepta-

culum-seminis-uterinum, which, in most of the specimens, is filled

with considerable masses of spermatozoa. There is no "recepta-

culum seminis." The vagina opens into the posterior side of the

common genital chamber, just near the male opening. The

follicles of the yolk-glands vary from pear-shaped to tubular, and

average 0*051 mm. in width. These glands are very extensively

developed and widely distributed over the body, filling up the

space between the intestinal limbs and the various borders of

the body. The region round the suckers, however, is compara-

tively clear of them, and so also is the region near the genital

opening.

The follicles also extend inwards beyond the intestinal limbs

to a slight extent, especially behind the cirrus sac, and on the

extreme right of the body, where, to the right of the outer testis,

they spread over the whole field. The yolk-ducts from the left

side run close to the loops of the intestinal limb, gradually con-

verging after passing the cirrus-sac, and joining to form a large

common duct a little to the left of the ventral sucker. This

common duct is joined near the yolk-reservoir, on the one hand

by a duct which runs along from the right near the anterior limb

of the right intestinal limb, and, on the other hand, by a duct

which is itself formed by the confluence of two ducts coursing

along near the posterior loop of that intestinal limb, from the

right and left (Fig.l,Y.d).

The eggs are comparatively few in number, oval in shape (Fig.

la), thin-shelled, of large size, 0*105 x 0077 ram. They vary

somewhat in size, the smallest being 0096 x 0*069 mm., while

the largest was 0*111 x 0*079. The operculum is situated at the

narrower end.
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Relationships. —Amongst known Trematodes, Hapalotrenia

Looss(5, 6), and Liolope Cohn(2, 8), seem to approach most nearly

to Moreauia in the essentials of their structure, in spite of the

great difference in form and general appearance. The main

differences in the form and position of the various organs, which

are of primary importance in deciding the relationships of those

two gfenera on the one hand, and Moreauia on the other, are,

after all, mainly due to the remarkable extent to which the body

of Moreauia is broadened out at the expense of its length.

In Hapalotrenna (Fig. 2), we have a worm with large testes

(divided up into a number of separate lobes) placed in a line, one

behind the other, with the ovary between. The yolk-glands,

consisting of a large number of comparatively small follicles,

occupy the whole lateral field behind the ventral sucker and out-

side the intestinal limbs, encroaching also to a slight extent on

the space to the inner side of those limbs. The genital opening,

with the cirrus-sac and vagina, is on the left side. The excretory

vesicle is essentially Y-shaped. Is'ow, if we imagine a worm like

Uapalotrema to begin to extend laterally, right and left, the

excretory vesicle and pore remaining in the middle of the pos-

terior end, and the genital opening remaining near the middle of

the left side till a shape of body similar to Moreauia is reached,

we should have a worm very like Moreauia in its external

features, provided that the lateral extension on the right side

took place in such a way that the testes remained in a line

parallel with their long axes, with the ovary between. And in

such a spreading out, in order that room might be found for two

such large bodies as these testes, this would naturally have to

be the case.

After such a transformation in shape, we should have a worm

in which the configuration of the intestine would be essentially

the same as that present in Moreauia\ the excretory vesicle

would be very similar, the lateral stretching producing the slight

dilatation of the upper limb of the Y seen in Moreauia) the

large, elongated, very deeply lobed testes, with the ovary be-

tween, would correspond with those of Moreauia in form and

position, though the testes of the latter are less deeply lobed; the
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genital opening, cirrus, and cirrus-sac would occupy similar

positions; the configuration and extension of the yolk-glands and

yolk-ducts would be practically the same. Such an alteration in

the shape of Hapalotrema, with the simple alteration of the

position of the internal organs, an obvious consequence of this

alteration in shape, would produce a worm strikingly similar to

Moreauia. Other similarities would be found in the form of the

suckers, and in their position, not only in regard to one another,

but also in regard to the other organs of the body; in the thin

character of the integument and the absence of spines, complete

in Moreauia, and almost complete in Hapalotrema. Important

differences are the absence of the pharynx in the latter, and the

very much more strongly developed cirrus-sac and the conspicuous

pars prostatica in the former. The systematic position of Hapa-

lotrema has been variously estimated by different writers on this

group of animals. Looss(4) considers it closely related to Bil-

harzia (Schistosomum), mainly on the grounds of a similarity of

certain external features (integument and suckers), the conforma-

tion of the alimentary tract, and the miracidia. PrattdD places

it with the Clinostominae, while Odhner(8) places it, along with

Liolope, in a subfamily Liolopinse. The last arrangement, I

consider the most satisfactory. Moreauia shows so many dis-

tinctive features, that it can hardly be placed in the Liolopinie,

but must be considered the representative of a new subfamily,

MoREAUiiNiE, which has close affinities with the Liolopinae. The

chief differences between the two groups, besides those concerned

with the unique shape of Moreauia and the consequent rearrange-

ment of the relative positions of some of the organs, are the

presence of a very marked pars prostatica in Moreauia, and a

very strong cirrus-sac, within which the vesicula seminalis is

also included (it lies quite outside the relatively small cirrus-sac

in Hapalotrema) [5, Fig. 7 3].
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REFERENCE LETTERS.

C, cirrus—C.g., cerebral ganglion—C.s., cirrus-sac— E., excretory

vessels—Ex. p., excretory pore—P]x. v.. Excretory vesicle—G. p., genital

aperture—G.c, common genital chamber—Int., intestinal limbs— L.c,

Laurer's canal— Lt. , lateral nerve-trunk— Q^s., oesophagus— O.s., oral

sucker—0., ovary—O.d., oviduct—oot., ootype—Ph., pharynx—Pr.,

prostate—P.Pr. , pars prostatica—R.s.u., receptaculum-seminis-uterinum

—T., testes—ut., uterus—Vag., vagina—V.d., vas deferens—V.s., vesi-

cula seminalia—V.sk., ventral sucker—Y.d., yolk-duct—Y.g., yolk-gland.

EXPLANATION OF PLATES XXXVIII. -XXXIX.

Plate xxxviii.

Moreauia mirabilis (except Fig.2).

Fig.l.— Drawing of a whole mount ( x 15). A portion of the right lateral

border is turned over. The excretory and nervous systems have

been drawn in from a series of horizontal sections. The rest of the

drawing has been made with the camera lucida.

Fig. la.—Two eggs of Moreauia.

Fig. lb.—Surface-view of the spines on the cirrus.

Fig.2.

—

Hapalotrema constrictum Leared (after Looss).
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Plate xxxix.

Moreauia mirahilis.

Fig,3.—Microphotograph of a section through the genital chamber and
spiny part of the cirrus, not quite iti ihe middle of the cirrus, but

showing the method of eversion of the cirrus through the genital

chamber (x 108).

Fig.4.—Misrophotograph of a section through the middle of the cirrus-

sac, showing the spines on the surface of the inverted cirrus, the

well marked pars prostatica, etc. ( x 125).
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NOTKS AND EXHIBITS,

Mr. Fred Turner gave some particulars, from American

records, (Mohr's "Plant-life of Alabama"; and Vasey's "Mono-

graph of the Grasses of the United States and British America")

of the occurrence and distribution oi Paniaim glahium Gaud,,

in the United States— an introduced plant now acclimatised in

Australia. He also communicated, from an unpublished source,

the late Mr. F. M. Bailey's views on P. yloboideum Domin.

Mr. A. A. Hamilton showed an additional series of intro-

duced or indigenous plants exhibiting teratological developments;

and others illustrating leaf- variation, from the National Herba-

rium, Sydney, namely— Antirrhinum majus Linn., Hort., show-

ing fasciation, spiral torsion, and frondescence. An example in

the early stage (W. M. Carne; Sydney Botanic Gardens; Novem
ber, 1914) shows the fused stems only slightly contorted, the

upper portion branching laterally. Some of the Howers are

organically perfect, but exhibit the customary attenuation due

to malnutrition, and a considerable reduction in size in the floral

leaves. The fruit-capsules are, in the first place, normal in size,

and fertile, but become attenuated as the trouble advances, and

finally abortive. In an example at a more advanced stage (Hev.

J. W. Dwyer; Temora; November, 1914) the contortion of the

fused stems has become more pronounced, the leaves and shoots

on the upper portion are twisted, and finally reversed; and the

flowers are represented by tufts of leaves.

—

Rosa, Hort. var.,

"The Bride" (E. Cheel; Penshurst; May, 1911), showing phyllody

of the floral organs, accompanied by axial spiral torsion. The

axis of the flower is prolonged beyond the abortive ovary, and

spirally contorted; the filaments of the stamens are leafy and

dilated, the anthers becoming petaloid; and the petals exhibit

phyllody, and are much attenuated. Owing to its contortion,

the stamens and petals are interlaced spirally on the elongated

axis. — Caswarina glauca Sieb., (A. A. Hamilton; Duck River

Clyde; May, 1915), showing arrested growth caused by larval
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activity. A series of branchlets have become conglomerated by

the action of intruding insect-larvae, the true leaves (which are

degenerate, and represented by minute teeth), normally in regular

whorls, have been thrown into confusion, their bases becoming

swollen and dilated. The branchlets not subjected to the attack

exhibit attenuation.

—

Nakea pugioniformisCsiV.,{A. A. Hamilton;

Maroubra Bay; August, 1914), showing leaf-variation, resultant

from environment. Example (1), with short, crowded leaves (1

to above 2 cm. long) was found growing in a shallow basin, with-

out drainage, (on a bench of otherwise bare rock) containing a

small quantity of soil and debris. Example (2), with longer and

more distant leaves (from above 1 to 5 cm.), was growing on the

slope of the hill, with good drainage but insufficient moisture.

Example (3), with comparatively luxuriant foliage (3 to above

8 cm.), grew in fairly deep soil, well drained, and adjacent to a

watercourse. Examples of this species from Is'ewnes Junction

(A. A. Hamilton; September, 1914) were also exhibited, showing

the similarity of the xeropbytic effect on the habit and foliage,

brought about by the apparently dissimilar environments of the

dry ridge and the swamp.

—

llelichrysum se77iipapposum DC, (A.

A. Hamilton; Blackheath; November, 1914), showing alteration

of a xerophytic adaptation. An old bush of this species was

noted, surrounded by a colony of younger ones, evidently its

progeny. The leaves and branches of the young bushes were

heavily clothed with a woolly vestiture Ca common device to

reduce transpiration). The parent-bush had discarded, for the

greater part, the woolly coat, and had adopted instead a measure

of viscidity as a protective agency.

—

Xylomelum pyriforme 8m.,

(A. A. Hamilton; Cook's River; August, 1914), showing leaf-

variation. The juvenile leaves are falcate, lanceolate, oblong,

elliptical, to almost rhomboidal; their apices acute, acuminate,

apiculate, obtuse, truncate, to emarginate; and their margins

from finely to coarsely toothed, or lobed. The adult leaves

exhibit little variation in shape, and have the usual entire (or

nearly entire) margins.

—

Myi'sine variabilis R.Br., (A. A. Ham-

ilton; Cook's River; July, 1914). Apart from the well known

distinction between the juvenile and adult leaves (the former

7
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with toothed, and the latter with entire margins), the variation

noted is inconspicuous.

Mr. E. Cheel exhibited, and offered observations on fresh speci-

mens of Red Clover {Trifolium pratense-perenne) infested with a

Rust [Uromyces trifolii (Alb. & Schw.) Wint.; or U. fallens of

some authors]. This plant was originally exhibited at a Meeting

of the Society [These Proceedings, 1913, pp.171, 397]; when it

was shown that a plant which was infested with Rust at Hill

Top, was able to resist the attack of the fungus when grown in

better soil at Sydney. The plant exhibited at the July Meeting

of 1913 was divided into two; one portion was planted in good

soil at Ashfield; and the other transferred again to Hill Top.

Both plants made fairly vigorous growth; and, so far, the Ash-

field plant showed no signs of Rust; whilst the plant transferred

to Hill Top had again developed Rust very badly. Mr. Cheel

also exhibited specimens of

—

Erechtites mixta DC, which he had

collected at Nethercote Road, Eden, Twofold Bay, in December,

1903; and at Hill Top, Southern Line, in April, 1914. This

species has previously been recorded only from Piper's Hill (in

the interior?) by Bentham (Fl. Aust., iii., 659;; and from the

Blue Mountains (Moore & Betche's Handbk. Fl. N.S.W., p.298).

—Dysphania littoralis R.Br., (Syn. ID. myriocephalus Benth.);

Penshurst (E. Cheel; October, 1911). Attention has recently

been drawn to this plant as containing hydrocyanic acid, and,

therefore, to be regarded as a virulent stock-poison (Queensland

AgriculturalJournal, June, 1915,p.264).- Erythrcea Centaurium

Linn. Specimens of this species, collected at Chatham, Kent

(England), in July, 1905, together with specimens of plants col-

lected at Penshurst, near Sydney, in November, 1898, were ex-

hibited. These appeared to the exhibitor to be identical. This

species seems to be widely spread, chiefly in the coastal districts

of this State, extendiug to the Blue Mountains on the Western

Line, and to Goulburn on the Southern Line. It has evidently

been mistaken for E. australis R.Br., which seems scarcely dis-

tinct from E. spicata Pers. The latter is being further investi-

gated.
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Dr. H. G. Chapman communicated some results obtained, bv

a number of investigators, in the physiological laboratory, on

the tension of carbon dioxide in expired air. The tension was

found increasing continuously during the passage of the expired

air from the respiratory tract. The last portion of the expired

air, therefore, contained the greatest quantity of carbon dioxid'-.

Mr. North, with the sanction of the Curator of the Australian

Museum, exhibited a series of the eggs of 18 species of sea-birds

showing considerable variation in shape and size, selected from

the Australian Museum collection, procured by members of the

Mawson "Australasian Antarctic Expedition" in 1911-14. The
eggs of the following species were obtained in Antarctica: Mega-

lestris maccormicki, Oceanites oceanicus, Thalassveca antarctica,

Priocella glacialoides, Payodroma nivea, Dapfion capensis, Pygo-

scelis adelie. On Macquarie Island, Larus dominicanus, Megales-

tris antarctica, Piiffinus griseus, ^Estrelata lessoni, Macronectes

giganteus, Phoebetria cornicoides, Phalacrocorax traversi, Apteno-

dytes patagonica, Pygoscelis papua, Catarrhactes pachyrhynchus

,

and C. schlegeli. The egg of Phcehetria cornicoides is elongate

-

oval in form, the shell being comparatively close-grained, dull

white, much nest-stained, and lustreless; on the larger end are

some scattered indistinct spots and blotches of faint reddish-

brown. Length 3-87 x 2 -55 inches. The eggs of Phalacrocorax

traversi vary from oval to elongate-oval in form, and are of a

faint bluish or greenish-white colour, which is almost concealed

with a white calcareous coating slightly nest-stained. Three

average-sized specimens measure : Length (A) 2-5 x 1-6; (B) 2-42

X 1-55; (C) 2-63 x 1-5 inches. The oological results of the Ex-

pedition, as evidenced by the quota of the collection assigned to

the Trustees of the Australian Museum, may be briefly summa-
rised as follows .•—the eggs of two species of Skua, one Gull,

eight Petrels, one Albatross, one Cormorant, and five Penguins.

Attention was drawn to the dull and sombre hues of the speci-

mens forming this exhibit, broken only by the olive, brown, and

black tints of the eggs of Larus and Megalestris. Undoubtedly,

they resembled their environment, a desolate and uninhabited

great Southern land of ice, snows, and blizzards.
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SPECIAL GENERAL MEETING.

June 30th, 1915.

Mr. A. G. Hamilton, President, in the Chair.

Business: the Hon. Treasurer to move— "That the Annual

Subscriptions of all Ordinary Members of the Society serving

with the Australian Expeditionary Forces be remitted during

their term of service."

The Hon. Treasurer moved the Resolution, of which due notice

had been given. On being put to the Meeting, it was carried

unanimously.
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ORDINARY MONTHLY MEETING.

July 28th, 1915. -

Mr. A. G. Hamilton, President, in the Chair.

The President read, to the Meeting, a letter from Mr. J. F.

Bailey, of Brisbane, returning thanks to Members for sympathy

in bereavement.

The Donations and Exchanges received since the previous

Monthly Meeting (30th June, 1915), amounting to 15 Yols., 72

Parts or Nos., 28 Bulletins, 2 Reports, and 6 Pamphlets, received

from 48 Societies, etc., and one author, were laid upon the table.

SPECIAL GENERAL MEETING.

July 28th, 1915.

Mr. A. G. Hamilton, President, in the Chair.

On the motion of Mr. J. H. Campbell, Hon. Treasurer, it was

resolved unanimously that the Resolution passed at the Special

General Meeting held on 30th June, 1915 [That the Annual

Subscriptions of all Ordinary Members of the Society serving

with the Australian Expeditionar\^ Forces be remitted during

their term of service] be confirmed.



294

PETKOLOGICAL NOTES. No. i. IGNEOUS ROCKS AND
TUFF FROM THE CARBONIFEROUS OF NEW
SOUTH WALES.

By M. Aurousseau, B.Sc , Deas-Thomson Mineralogy Scholar,

University of Sydney; Assistant Lecturer in Geology,

University of W^estekn Australia.

(Plate xl.)

Introduction.—The study of tlie genetic and tectonic relation-

ships of the Carl)oniferous igneous rocks of New South Wales is

a work of pressing importance in Australian petrolog}^, and one

which I had planned to take up, but my removal to Western

Australia has caused its abandonment, at any rate for some

years.

The following notes represent a small amount of preliminary

collecting and study. The field-relations of the rocks dealt with

have not yet been worked out, but are indicated to some extent

on Professor David's maps (David, 1907).

The igneous rocks are interbedded with littoral sedimentaries

and tuffs belonging to the upper part of the Lower Carboniferous

(Benson, 1913, Pt. i.), but, owing to the absence of persistent

horizons in the sedimentaries (Jaquet, 1901), correlation will

depend largely on the igneous rocks. For this reason, and as

the rocks described will have to be identified in the field as

mapping proceeds, the descriptions have been made fairly

detailed.

The rocks to be described are from Martin's Creek, near

Paterson; and Eelah, Hudson's Peak and Knockfin, near Gos-

forth, in the Hunter River Valley, N.S.W.

Martin's Creek, Paterson.

{0)^) Py7'oxene-am,phibole-mica andesite.- A handsome green-

ish to brownish-grey rock with occasional red patches; porphy-
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ritic with numerous white felspars and subordinate hornblendes

up to 3 mm. long; the felspars frequently appear to invest a

ferromagnesian kernel; the fracture is smooth and subconchoidal.

Microscopically, the primary minerals developed are plagio-

clase, hornblende, biotite, rhombic pyroxene, magnetite, apatite,

and zircon.

The plagioclase is an oligoclase-andesine, with a maximum

symmetrical extinction of 16°. It is of subequant habit, twinned

on the Carlsbad, albite, and pericline laws, and is appreciably

zoned, though the variations in composition are but slight; the

kernels are acidic, and sharply separated from the more basic

outer zones. The felspar has a peculiar spangled appearance,

due to the formation of resorbtion-cavities, and the development

of cleavage- and fracture-cracks and sericite-scales. The acidic

kernels are often completely replaced by pseudomorphs of a blue-

green chlorite, rather strongly pleochroic and weakly birefrin-

gent, with a fibrous, spherulitic habit. The boundaries of these

aggregates are quite sharp, and concentric with the zoning of

the felspar. Zircon is the only mineral included.

Common hornblende is greatly subordinate in amount to pla-

gioclase. Its pleochroism and absorbtion are, H pale greenish-

yellow, b yellow-green, C green, with H<Cb<CC- It includes

zircon, magnetite, and apatite, and patches of exceedingly minute

rods lying parallel to C in the (110) cleavage-planes. It is sur-

rounded by reaction-rings of moderate depth, the pyroxene of

which has altered to a grass-green, strongly pleochroic chlorite

with a birefringence equal to that of quartz, while the magnetite-

granules are passing into limonite.

JBiotite occurs in thin, bent flakes, much altered, and so

strongly resorbed as to be represented, at times, by a mere

string of magnetite-granules.

Rhombic pyroxene is very scarce, and almost completely

altered. It is a pale, feebly pleochroic hypersthene, passing into

pseudomorphic aggregates of blue-green chlorite, and brown,

pleochroic anthophyllite. Alteration proceeded with the para-

morphic formation of anthophyllite inwards from the sides and

transverse fractures, while chlorite formed internally.
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Zircon is comparatively abundant, as is magnetite, which in-

cludes apatite, and is passing peripherally into iimonite. Apatite

is scarce, but is peculiar in showing prismatic cleavage.

The groundmass is pale brownish in colour, with a slightly

fluidal fabric in places, and is thickly dusted with magnetite,

Iimonite, and chlorite. In ordinary light, it has the appearance

of a typical glass. It consists, however, of a very fine-grained

mosaic of untwinned plagioclase, more acid than the phenocrysts.

The separate grains are independent of flow-lines or inclusions

in their orientation. The mosaic, hence, represents a devitrified

plagioclase-glass. Small nests of granular quartz, perhaps second-

ary, occur occasionally. (PI. xl., fig.3).

This rock has been extensively quarried for use as ballast on

the North Coast Railway.

Eelah.

{WZ) Hypersthene-andesite.— Avery dark brown, heavy rock,

with a rough, uneven fracture, and granular appearance; porphy-

ritic with numerous, yellow, glassy felspars up to 3 mm. long,

which weather to a brown colour. The rock, as a whole, develops

an earthy crust on weathered surfaces, on which the felspars

stand out in slight relief.

Plagioclase, hypersthene, magnetite, apatite, and zircon are

developed. (Pl.xL, fig.4).

The plagioclase is a basic labradorite, with a maximum sym-

metrical extinction of 35", twinned on the Carlsbad, albite, and

pericline laws ; habit idioraorphic, subequant, with slightly

rounded outlines, distinctly corroded by the groundmass in places.

Zoning is well marked, but the variations in composition are

only slight, and are not progressive. Generally, there is an even

basic core, followed by several oscillations, with a well marked

acidic outer shell. Stony inclusions tend to concentrate in the

zones of oscillating composition. The felspar is generally fresh

and unaltered, though fractured. Limonite has been deposited

in the cracks. Small grains of hypersthene are included.

Hypersthene forms stout columnar crystals of rounded outline,

and is not very abundant. The colour is fairly deep; pleochroism
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and absorbtion are as follows :—H brownish-pink, \) brownisli-

yellow, C greenish-grey; H>b^C- Multiple twinning is com-

mon. Magnetite is often, but felspar seldom, included. Aggre-

gates of irregularly intergrown hypersthene and felspar occur,

and large felspars are sometimes moulded on to large hyper-

sthenes. Evidently, the crystallisation of hypersthene com-

menced slightly before felspar; the periods overlapped, but hyper-

sthene finished first. Alteration to bastite is taking place.

Magnetite is fairly abundant in rounded grains passing into

limonite. Apatite and zircon are very rare.

The ground mass consists of minute felspar and hypersthene

individuals set in a preponderant glass. It is partly replaced

by limonite and bastite.

{103} Fyroxene-andesite.—A compact, dark green, serpentinous

rock, porphyritic with numerous indistinct, greenish felspars up

to 4 mm. long, which become white on exposure, and finally

weather out; exposed surfaces, thus, have a rough, pitted appear-

ance, and are dark brown in colour; fracture fairly smooth.

Phenocrysts and groundmass are in about equal proportions.

The minerals developed are plagioclase, pyroxene, magnetite,

and apatite.

The plagioclase is a basic labradorite, with a maximum sym-

metrical extinction of 31", tabular-prismatic in habit, with wide

albite lamella3, and an occasional pericline-set. Zoning is pre-

sent, with slight oscillatory changes in composition as in (113).

The general change is from a basic centre to a more acid margin,

but there are often one or two zones more acid than the outer

shell. The felspar is sometimes moulded on to pyroxene-pseudo-

morphs, and includes magnetite. Minute stony inclusions are

zonally distributed. The crystals are much fractured and, at

times, recemented. The fractures are filled with yellow-green

clinochlore, which also occurs sporadically in the crystals, but

shows a marked preference for pseudomorphic replacement of

the acid zones. The centres of small crystals are entirely re-

placed, whereas in larger ones there are one or two ragged zones

of chlorite, concentric with those of the felspar. Irregular

carbonate-replacements also occur.
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Pyroxene is represented by idiomorphic pseudomorphs of

clinochlore and carbonate, in which traces of original cleavage

and fracture are preserved. Magnetite and apatite are included.

The original pyroxene appears to have been rhombic, and was

considerably less in amount than felspar. Alteration proceeded

inwards from the sides of the fractures, and outwards from

scattered centres in the crystals.

Magnetite is moderately abundant, and is passing into limonite.

Apatite is quite rare.

The chlorite of the rock (clinochlore) is in ragged plates and

fibrous spherulitic aggregates, yellow-green in colour, weakly

pleochroic, with a birefringence equal to that of quartz.

The groundmass is of normal appearance in ordinary light,

thickly dusted with magnetite, limonite, and chlorite, and here

and there replaced by chlorite; a few tiny patches are clear, and

free from inclusions. It is holocrystalline, being a mosaic of

interlocking, untwinned plagioclase-grains, more acid than the

phenocrysts. As in (108), it is a devitrified plagioclase-glass,

but here the grainsize is much coarser, averaging 0*3 mm. (Pl.xl.,

figs. 1-2). The clear patches, in ordinary light, are nests of

quartz.

The order of crystallisation was normal.

(lOo) Pyroxe7ie-amphiboIe-mica andesife. — A dirty puce-coloured

rock, porphyritic with numerous white felspars up to 3 mm. long,

and subordinate hornblendes of similar size. The felspars often

invest a ferromagnesian kernel. The groundmass is replaced in

patches by chlorite. The rock is soft, and evidently much

weathered, and tends to split in definite directions ; fracture

smooth.

Plagioclase, hornblende, biotite, pyroxene, magnetite, zircon,

apatite, and quartz are developed (cf.l08).

The plagioclase is an oligoclase-andesine, with a maximum sym-

metrical extinction of 15°. It resembles that of (108) exactly, in

both primary and secondar}- characters, even to the replacement

of the kernels by chlorite (here clinochlore) [PI. xL, fig.5].

Common hornblende, subordinate in amount to felspar, is like

that of (108) in pleochroism and absorbtion. The reaction-rings
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are slightly deeper, however, and all trace of their secondary

pyroxene has been removed, while the granular magnetite is

greatlv decomposed. Apatite and primary magnetite are in-

cluded; in one case, hornblende appears to have grown in parallel

position with pyroxene (represented by a pseudomorph).

Biotite is in about the same amount as hornblende, and has

suffered greatly by resorbtion.

Pyroxene is represented entirely by pseudomorphs. These are

generally of clinochlore, carbonate, and quartz, but in three cases,

grains of acid plagioclase, with undulose extinction, enter into

their composition. Magnetite and apatite are included.

Magnetite includes apatite, and is passing into limonite. Zircon

is comparatively abundant, but apatite is scarce.

One minute, rounded grain of quartz was observed. It is

undoubtedly primary, being corroded by the groundmass.

The groundmass is greatly clouded by limonite and chlorite,

and is, in patches, entirely replaced by chlorite. Fluidal fabric

is feebly developed. As in (108), it is a holocrystalline, fine-

grained mosaic of plagioclase more acid than the phenocrysts.

In all its primary, and most of its secondary characters, this

rock is the exact counterpart of (108). The differences are of

degree, rather than of kind.

In a more weathered specimen of the same rock, hornblende

is represented by pseudomorphs of allotriomorphic plagioclase

which approaches albite in composition, all indices of refraction

being lower than Canada balsam. The extinction of the grains

is sometimes undulose, and they enclose strings and patches of

very finely granular epidote, as well as the apatite-inclusions of

the original hornblende. The entire aggregates are surrounded

by the reaction-rings of magnetite, which express the character-

istic outlines of the hornblende.

In the same specimen, the larger biotites enclose numerous

grains of secondary albite, in poikilitic fashion.

A slide of this rock was treated with hydrochloric acid in

order to remove limonite; the chlorite-pseudomorphs of pyroxene

were noticed to have lost colour, contracted, and become almost

isotropic, after the treatment.
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Fluidal fabric is better developed in the groundmass of (105)

than in that of (108), and the scale of devitrification is somewhat

finer in the former than in the latter.

(112) Biotite-dacite.—A puce-coloured rock not unlike (105) in

appearance, but of rough fracture, and possessing free quartz.

Phenocrysts of quartz up to 3 mm., felspar up to 2*5 mm., and

biotite are discernible. Felspar preponderates slightly over

quartz, while biotite is quite subordinate in amount. The rock

resembles the dacite of Rigel, Kohlbach, Hungary, in appearance

(Krantz Coll.).

Quartz, orthoclase, plagioclase, biotite, hornblende, magnetite,

ilmenite, zircon, and apatite occur.

The quartz is in subidiomorphic to rounded grains, with abund-

ant inclusions and inlets of the groundmass. It contains many,

fine, stony inclusions, and large inclusions of glass, each containing

a gas-bubble. Strain about the inclusion has been relieved by

cracking of the quartz, as in the rhyolite of Eureka, Nev.(Iddings,

1911, p. 70, tig. 37), and the quartz-porphyry of Dossenheim(Rosen-

busch-Iddings, 1905, pp. 14- IS, PI. vi.).

Orthoclase is more abundant than plagioclase, and forms idio-

morphic, tabular-prismatic crystals, with inclusions of sericite,

epidote, and carbonate.

The plagioclase is a calcic oligoclase, with a maximum sym-

metrical extinction of 7°. It is slightly zoned, the basic kernels

being fairly well marked-off from the acid outer shells. Carlsbad-

albite twins occur, and the crystals are equant, with rounded

corners. They are often spangled by resorbtion-cavities, cracks,

and sericite-scales, and are partly replaced by carbonate. Mag-

netite is included.

The biotite is in strongly absorbtive, bent flakes, surrounded

by narrow reaction-rims of granular magnetite. It includes

zircon, iron-ores, and apatite.

One piece of chloritised hornblende was observed, surrounded

by a narrow reaction-rim.

Judging from their decomposition-products, magnetite and

ilmenite coexist; magnetite is in excess, and both include zircon

and apatite.
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Zircon is plentiful in small, stout grains, while apatite is rare.

The groundmass is fluidal in places, elsewhere imperfectly

spherulitic. It is greatly clouded by secondary products (limonite,

leucoxene, epidote, and chlorite), and is completely devitrified to

a fine mosaic of felspar and quartz.

(104) Oligoclase-hiotite rhyolite.—A light, tough rock, creamy

to pink in colour, weathering to a yellow-brown. Scattered,

hexagonal flakes of biotite occur. The fracture is very irregular

and rough.

Plagioclase, quartz, biotite, and magnetite occur as pheno-

crysts, all very sparingly.

The groundmass is fluidal, and is completely devitrified, con-

sisting of a microcrystalline mosaic of quartz and felspar, with

imperfect felspar-spherulites. It includes numerous margarites.

The felspar has a refractive index sometimes greater, sometimes

less than that of quartz, and the arms of the extinction-crosses

of the spherulites are parallel to the cross-wires. It is, hence,

an oligoclase. The phenocrysts of plagioclase are more basic,

but do not exhibit twinning. The scanty quartz-phenocrysts

are strongly corroded. The biotite is in bent flakes, and is

strongly absorbtive. The pleochroism and absorbtion are, H pale

yellow, b black, C black; a<b=C The magnetite is passing

into limonite.

{] 14:) Tuffaceous, porphyritic rhyolite.— A compact, yellow-

brown rock, porphyritic with fairly numerous quartzes and white

felspars up to 3-5 mm. in diameter. The fracture is rough, and

weathered surfaces are a dirty-grey. The rock has the appear-

ance of a typical quartz-porphyry.

Quartz, orthoclase, plagioclase, biotite, hornblende, iron-ore,

and zircon are developed.

The quartz is, in all respects, like that in (112).

Orthoclase is next in abundance, forming stout, tabular-

prismatic grains, slightly resorbed.

The plagioclase is in small, equant crystals, and is not abund-

ant. It is a slightly calcic oligoclase, with a maximum sym-

metrical extinction of 4°. Carlsbad, albite, and pericline twins
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occur. It has the spangled appearance before-mentioned, and

includes zircon. Some crystals are broken and recemented,

others are rounded.

Biotite is scanty and much altered. It resembles that of (104).

The plates are sometimes bent.

Hornblende is represented by rare chlorite-pseudomorphs.

The magnetite, surrounded by yellowish earthy haloes, is ap-

parently titaniferous. Zircon is common, and is included in

magnetite.

The subfiuidal groundmass is rendered yellow by limonite,

chlorite, and epidote particles. Suitable illumination reveals

innumerable little cu spate bodies, exactly like the collapsed

bubbles of many tuffs. The rock is not a tuff, as the groundmass

distinctly corroded the quartz and felspar; but these bodies un-

doubtedly represent an intermixture of tuffaceous material. They

have been filled with quartz, and their felspathic walls have

devitrified along with the groundmass, which is a microcrystalline

mosaic of quartz and felspar ; they are, hence, not apparent

between crossed nicols.

(117) Porphyroid tujfi^l. xl., fig. 6).—A very tough, compact

rock of dark red colour, consisting of scattered grains of quartz

and felspar up to 2*5 mm. in diameter, in an even, aphanitic

matrix containing occasional, soft, brown patches, which effer-

vesce strongly with acids; even the harder, red part effervesces

to a degree. The fracture is smooth but splintery. In hand-

specimens, the rock would be taken for a quartz-felspar porphyry.

It develops a thin, brown, earthy crust on weathering.

The individualised matter consists of grains and fragments of

quartz, orthoclase, calcic oligoclase, bent and ragged flakes of

biotite, and grains of magnetite, precisely similar to those in the

associated igneous rocks.

The matrix consists of minute, close set, cuspate bodies of

exceedingly fantastic forms, representing the collapsed bubbles

of a dispersed pumice. They have been subsequently filled with

clear quartz, and their walls have devitrified, giving, at first, the

false impression that the matrix consists essentially of cuspate
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quartz-splinters, of extraordinary and impossible forms. The

interstices between the bubbles are filled with granular felspar,

quartz, and carbonate, in variable proportions, carbonate becom-

ing dominant in some patches. The interstitial material is very

thickly clouded with limonite-dust, which gives the rock its red

colour. Consolidation has evidently been brought about by the

introduction of quartz and carbonate.

Texturally, the rock bears a close resemblance to the porphy-

roid tuff of Steimel, near Schameder, Westphalia (Lossen, 1883),

and to the andesitic tuff from the Old Red of Inverinan, Argyll-

shire (Kynaston, 1901), but differs from both in several im-

portant respects.

Hudson's Peak.

(390) Porphyritic pitchstone.—A black aphanite, with a pitch-

like lustre, and a very rough, subconchoidal to hackly fracture:

extremely brittle.

Plagioclase, hypersthene, biotite, magnetite, zircon, and apatite

occur.

The plagioclase is strongly zoned, and appears to change from

labradorite within to andesine without. There was one well-

marked change, followed by several minor oscillations. There

are cavities and inclusions in the outer zones. Carlsbad, albite,

and pericline twins occur, as well as complex aggregates. Apa-

tite, zircon, biotite, hypersthene, and magnetite are included.

The hypersthene is in rounded grains, of very weak colour and

pleochroism, but of negative sign. It includes zircon, apatite,

and small felspars, and is partly moulded on, but mostly includes

magnetite.

Biotite is strongly pleochroic, includes zircon and apatite, and

is moulded on to magnetite.

Magnetite, zircon, and apatite are not remarkable.

The groundmass is very strongly fluidal, consisting of alter-

nating streaks of yellow-brown, and colourless glass differing in

their refractive indices, and, seemingly, representing a residuum

in the act of splitting into two immiscible fractions. It contains

fragments of a foreign, trachytic rock.
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The rock is interesting in that it sliows the order of crystallisa-

tion, which is :

—

Apatite'!

Zircon /
^

Magnetite

Hypersthene

Biotite

Plasrioclase

The position of biotite is uncertain.

The fragmentary evidence afforded by the other rocks agrees

with this order.

(iQ'2) Felspathic andesite.—A fresh-looking, yellowish to red-

dish-brown rock, porphyritic with numerous, glassy yellow

felspars up to 2 mm. long; fracture fairly smooth, but splintery.

The specimen studied contains a small fragment of a foreign,

black, cherty rock.

Plagioclase, magnetite, zircon, and apatite are developed.

Femic minerals are represented by occasional doubtful pseudo-

morphs.

The plagioclase is an andesine, twinned on the Carlsbad,

albite, and pericline laws. It is well zoned, passing from a basic

kernel, through several oscillations, to an acid margin. It is

slightly spangled by resorbtion-cavities, and the centres of some

crystals are partly replaced by chlorite, epidote, and sericite.

Some of the crystals are broken and recemented. Magnetite,

zircon, apatite, and, in one place, vestigial hornblende(^) are in-

cluded. Corrosion by the groundmass is very slight.

Scanty pseudomorphic aggregates of quartz, chlorite, and epi-

dote, are the sole representatives of pyroxene or amphibole.

Biotite is completely altered and very rare. One piece is re-

presented by a mosaic of secondary quartz and chlorite, through

which run thin parallel strings of minute stony inclusions, in-

dicating the original biotite-cleavages.

Magnetite includes zircon and apatite. Zircon is more abund-

ant than apatite.
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The groundmass is greatly clouded with limonite, epidote, and

chlorite, but a fluidal fabric is still recognisable. It consists,

like that of (108), (103), and (105), of a fine mosaic of untNvinned

plagioclase, more acid than the phenocrysts, and contains small

fragments of a foreign trachytic rock (cf.390).

I am indebted to Professor Woolnough for calling my atten-

tion to this rock.

KXOCKFIN.

(391) Po7'phyritic rhyolite.—A very fresh, light pinkish-brown

rock, porphyritic with fairly plentiful quartzes and pink felspars

up to 2*75 mm. in diameter. The fracture is smooth, but irregu-

lar and splintery, and small fragments are milky and translucent

on thin edges. In hand-specimens, the rock would be classed as

a quartz-porphyry.

Quartz, felspar, biotite, magnetite, and zircon occur.

The quartz is strongly corroded, and has many inclusions and

inlets of the groundmass.

Two felspars are developed, but twinning is only feebly ex-

pressed, and suitable comparisons of refractive index were not

obtained. One is optically negative, and forms simple Carlsbad-

twins. It is, doubtless, orthoclase. The other is optically posi-

tive, multiply twinned, with low symmetrical extinction-angles,

and seems to be albite-oligoclase. It is slightly spangled. Car-

bonate-replacement occasionally occurs.

Biotite is exceedingly rare.

A few grains of zircon are present, while magnetite is scarce.

The groundmass is fresh- looking, slightly cloudy, and strongly

fluidal. It has devitrified to a fine, quartz-felspar mosaic. The

felspar preponderates over quartz, has a refractive index lower

than that of quartz, and is in fibrous aggregates, sometimes

spherulitic, but more often forming long strings with the fibres

transverse to the lines of flow. The slight cloudiness of the

felspar reveals the fluidal fabric. In some respects, this rock

resembles (114).

Review and Conclusions.—Viewed collectively, the igneous

rocks above-described present niany features of interest.
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The question of the mode of origin of these rocks is one on

which little can be said. From internal evidence, the writer was

disposed to think them all to be volcanic, but Professor David

states, "recently I have examined further sections in the neigh-

bourhood of Wallarobba (between Martin's Creek and Dungog),

and found, close to the Wallarobba Station, a most interesting

section showing Martin's Creek Andesite strongly intrusive, as

a sill, into the Carboniferous sedimentary rocks. Since seeing

this section, I have now no doubt whatever that, at Martin's

Creek also, the rock is strongly intrusive There can be

no doubt, I think, that sill-structure is much more extensively

developed in the Carboniferous rocks than we had previously

any idea of."*

Mr. W. N. Benson also writes to me, concerning the hypo-

crystalline hypersthene-andesite of Duri Peak, near Curra-

bubula, "I believe it to be part of a great sill of several miles in

extent, and several hundred feet in width, but I have not

finished field-work thereon."!

In the face of this evidence, it is unsafe to make any assertions

based on microscopical information, unsupported by field-rela-

tions. Nevertheless, the frequent occurrence of tuffs and tuffa-

ceous sedimentaries, renders the occurrence of lavas also in the

highest degree probable.

This uncertainty of origin introduces difficulties of nomen-

clature. For the sake of uniformity, however, it has been

thought of advantage to adhere to the volcanic names hitherto

used for these rocks. Greater precision can be attained only

with increased knowledge of field-relations.

The rocks are all subalkalic in character.

The proportion of ferromagnesian to salic minerals in the

phenocrysts is small, except in (113): and where devitrification

has revealed the nature of the groundmass, the proportion in the

whole rock is seen to be much smaller. This poverty in femic

material has been noticed in the Pokolbin rocks (Browne and

* Letter to author, February 23rd, 1915.

t Letter dated March 26th, 1915.
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Walkom, 1911), and in those of the Bingara-Barraba district

(Benson, 1913, Pt. iii.).

The effects of physical instability in the magma (Harker, 1909,

Ch. ix.) are widespread in the rocks described, but have not been

noted elsewhere in the series, except in the quartzes of Pokolbin.

The corrosion of the quartzes and felspars was probably due to

the sudden change from plutonic conditions on eruption, but the

resorbtion of the hornblendes and biotites, and the zoning of the

felspars were undoubtedly intratelluric.

In four rocks, from three localities, the grouiidmass has the

exact composition of a felspar, being a devitrified felspar-glass.

A similar feature has been observed in a devitrified obsidian

from Mount Alford, Queensland, (Wearne and Woolnough, 1911,

p. 154) but I am unable to find record of the phenomenon else-

where.

Combined with the low ferro-magnesian content of the rocks

under consideration, it indicates that they are trachytic in com-

position, though andesitic m habit. Trachytes are notably absent

from the collection studied, though present in the similar assem-

blages of Pokolbin (Browne and Walkom, 1911), and Tangorin

(Walkom, 1913).

According to the criteria established by Iddings, the quartz

of all the acid rocks crystallised rapidly

The accessories are interesting; the iron-ore is probably all

titaniferous (Walkom, 1913; Jaquet, 1901). Zircon is remark-

ably abundant (cf. Benson, 1913, Pt. iii.), while apatite is ex-

ceedingly rare, except in (390).

The felspars are all comparatively fresh, and singularly free

from the ordinary types of alteration. On the whole, they are

more acid than those in the Pokolbin rocks.

The pyroxene-amphibole-mica andesites of Martin's Creek,

Paterson, and Eelah, are so exactly alike, except in their degrees

of weathering and the consequences thereof, that I have no hesi-

tation in stating that they are derived from the same magma-

fraction. The similarity of the resorbtion-effects in both rocks

makes it highly probable that they were erupted at the same

time.
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In the rocks from Eelah, the extent of intratelluric crystallisa-

tion, represented by the proportion of phenocrysts to ground-

mass, was moderately great in the basic members, greater in the

intermediate, and slight in the acid. In the basic rocks, centres

of crystallisation were few, but the crystals large; in the inter-

mediates, centres were numerous, but the crystals small.

In conclusion, I wish to express my thanks to Professors

David and Woolnough for advice and assistance in my work. I

would also urge that the mapping already carried out in the

Clarencetown district (Jaquet, 1901) be extended to the Hud-

son's Peak-Eelah district, as much depends on the relation

between these two areas. The North Coast Railway should also

be traversed while the cuttings are yet fresh. Excellent sections

are exposed, especially around Paterson, and between Stroud

Road and Dingadee.
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EXPLANATION OF PLATE XL.

Fig.l.—Pyroxene-andesite; Eelah, (103); crossed nicols, showing coarsely

devitrified plagioclase-groundniass; ( x24).

Fig. 2.—Same rock; ordinary light; ( x 24).

Fig.3 —Pyroxene-atnphibole-niica andesite ; Martin's Creek, Paterson,

(108); crossed nicols; showing finely dev'itrided plagioclase-ground-

mass; ( x 24).

Fig.4.—Hypersthene-andesite; Eelah, (113); ordinary light; ( x 24).

Fig. 5.— Plagioclase (oligoclase-andesine) with kernel leplaced by chlorite

in (105); ordinary light; ( x 28).

Fig. 6.—Porphyroid tuff; Eelah, (117); ordinary light; ( x 24).
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FRESHWATER ALG^ OF THE LI8M0RE DISTRICT :

WITH AN APPENDIX ON THE ALGAL FUNGI
AND SCHIZOMYCETES.

By G. L Playfair, Science Research Scholar op the Uni-

versity OF Sydney in Hydrobiology and Plankton.

(Plates xli.-xlvi.; and 11 figures in the text.)

In a previous paper,* I gave some account of the freshwater

alg£e and algal fungi of the Richmond River at Lismore. The

following pages are concerned with forms found on land.f The

majority of the latter were collected, during 1914, from lagoons,

swamps, rainwater-pools, and roadside-ditches almost entirely

within the boundaries of the city of Lismore. The following

Table shows the general character and composition of the alga-

flora of these swamp-waters compared with that of the River.

Alg£e.

Plueophycece—
Clilorophyceie. ..

Desmidiaceie ..

.

Heterokonlte ...

Bacillariefe

Myxophyceie . .

Algal Fungi
Chytridiacese ..

Schizomycetes

Laml.
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for the district additional to those from the river occupy the

third column, and the fourth shows the totality of the forms

recorded from the Lismore district. As the latter, for the pur-

poses of this paper at any rate, is all included within a circle two

miles in diameter, I think the grand total of 512 may be con-

sidered indicative of a very rich area.

Samples.-'SosA76-\78, 186-188, 190-193, 195-197, 201, 225,

are out of weeds in the river or creeks; 185, 240, swamp on

Woodlawn Road; 223, 241, 260, 261, lagoon behind Foley's; 227,

ditto at Woodburn; 236, 237, 259, ditto near North Lismore

Station; 238, 254, 255, 258, ditto near Cemetery, Goolmangar

Road; 233, rainwater pools, Woodlawn Road; 242, 243, ditto

near Girard's Hill; 244, 246, 251, ditto near Drill Hall; 245, 247,

ditto in Conway Street; 248, 249, ditto on Wyrallah Road;

250, ditto near Convent; 253, ditto North Lismore. The follow"

ing are in the form of mucous strata : 202, river-bank, Coraki;

199, 208, open drain. Keen Street; 206, on curbstone at Nisbet's;

207, open drain near Cathedral; 211, 221, 228, 229, 232, ditto

in Carrington Street; 226, ditto in Terania Street; 231, 252, ditto

near Presbyterian Church; 210, on zinc-footwasher; 205, 209,

horse-trough near Post Office; 212, ditch in Conway Street; 213,

230, ditch in Magellan Street; 256, 257, on rocks. New Cut.*

ChlorophycecE.—There is the same extraordinary dearth of

Protococcacece in the swamps and lagoons of the district as in the

river-system, in striking contrast to their prevalence round Syd-

ney, where I have obtained them in such quantities as to make

the water, in which they were, quite gelatinous. All the usual

genera, however, were observed. On the other hand, the Volvo-

cacece are well represented and plentiful (in the rainy season

especially), as was the case also ^with the green flagellate in-

fusoria. Out of a total of 82 forms of Chlorophyceoi noted, no

less than 31 (or nearly 40%) belong to the VolvocacecE, represent-

ing nine genera, viz., Carteria, Chlamydomonas, Phacotus, Ptero-

monas, Gonium^ Pandorina, Eudorina, Volvulina gen.nov., and

Volvox. Indeed, the predominance of the green flagellates (both

*The numbers, 176 to 261, correspond to samples preserved in the

National Herbarium, Botanic Gardens, Sydney.
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algal and infusorial) is characteristic of the district, just as the

predominance of the diatoms is of the river. Not a sign of the

Phytheliem was seen, though repeated gatherings were made from

shallow meres on grassland, which are said to be their favourite

haunt. Out of a total of 119 forms of Chlorophycece from swamp

and river, only 20 were common to both.

Phceophycece.—The absence of Dinohryon, which was remarked

in the river, is noticeable also in the swamp-waters. Only two

small fragments were observed. Syiiura was plentiful. Chloro-

moiias, as usual, frequently present in gatherings but always

sparsely discributed. The most interesting item in this Class,

iiowever, is the discovery* of a large and handsome flagellate

resembling Volvox, but corresponding in structure and charac-

teristics more to my new genus Volvulina in the Volvocacect. 'J'o

receive this form, it has been necessary to propose a new genus

of Syngeneticce, to which I have given the name Tessella.

Desmidiacem.—The desmids attain to the respectable total of

156 for the whole district, including the river; but, in no case,

were they found in abundance. I am inclined to attribute this,

as also the deficiency of Frotococcacecc, to the character of the

soil, which is a fine loam, very deep, so that water does not lie

very easily, and the surface dries very rapidly. Most promising

lagoons here yie'd next to nothing in the way of desmids, while

in the Parramatta district and the coastal district of Sydney

(Botany, Coogee, Centennial Park) where the soil is clay, or sand

with rock underlying at no great depth, little patches of swampy

ground, where water lies regularly after rain, will often yield a

certain set of desmids in profusion. It is noteworthy that the

desmids of the river are almost entirely dilierent from those found

on land. Out of 156 forms, only 17 are common to both, and of

these 1 1 are varieties of Closterinm, a genus whose forms seem

to flourish equally well in ahnost any habitat. The 116 forms

noted on land represent 13 genera, but only the very commonest.

Netriuni, Tetmemorus^ Sphce?'uzosma, Phyinatodocis, and Triplo-

cevas even were not observed. The absence of the last is re-

* Or rather re-discovery, for 1 noted it tirst in Sydney, on August JsL

1909.
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markable, as its forms are frequent round Sydney, and Phyma-

todosis also is found there locally. As in the river, forms of

Clostcrium (29) and Cosm,arium{^0) form the bulk of the desmid-

flora, accounting for exactly half, Euastrum and StaurastruTn

(11 each), Penium and XautJddiuin (7 each), Docidium (6),

Micrasterias (5), and Goiiatozyyon (4) make up the bulk of the

remainder,

Bacillarieoi.— It is strange that the swamp-waters should be

so poor in diatoms (plentiful enough round Sydney), especially

considering that they bulk so largely in the river. Only 36

forms were met with, representing 13 genera, as against 134 in

the river, with 27 genera. Only 22 were common to both, viz.,

Fimtularia{b), Nitzschia (i), Va7iheii7-ckia {S), Gomphonema {Z)^

Coccotietyia (^2), Savicula, Achnanthes, Synedra, Stenopterobia,

and Hantzschia (1 each). It is curious and interesting to note

that, out of 21 forms of Aavicula (including Diadesmis), only

one, JVav. mutica var. Goppertiana, is common to both land and

river.

Myxophycew,. — The township of Lismore is rich in these, chiefly

forms of Oscillatoriacece. In roadside-ditches and concrete

water-tables, and wherever there is a regular diibble of water,

mucilaginous strata are sure to form. Enmeshed in them may
be found certain diatoms in some quantity, sometimes, indeed,

in such abundance as to give to the stratum their own dis-

tinctive yellow-brown colour. In general also, while consisting

principally of one species, they contain others in lesser quantities,

e.g.:

(26). Z. Lisiaorensis, L. KiUzinyii var. distincta, 0. formosa,

0. sjdendida va)-. amylacea, and var. limnetica, Fh. temie, Spiru-

liua laxissima.

JS'itzschia palea var. debiiis, iV7 vermiculafis var. vialis, and

var. luinuta.

JSav. laiiceolata, with var. ciirta and var. arenaria.

{21).Spwuli')ta 7najo7\ 0. J'orinosa, 0. Corakiana, 0. acuminaia,

0. splendida var. amylacea, and var. linntetici, [0.] amphibia

{Spirillum filament), Spitnllum. volutaiis, S2nrulina (Joraki<ina,

Nitzscnia obtusa var. scalpelliformis.
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(30).Phorm. coriuin, Ph. tenue, Pled, nostocoriim, L. Lisraoren-

sis, and var. nigra, Calothrix Braiinii, Nitzschia suhtilis, and

var. palacea, Syn. ulna.

The first-named, in each case, is the prevailing form.

New forms.—In the following notes, two new genera have

been proposed, and 17 species, 33 variations, and 8 forms (58 in

all) have been described as previously unrecorded. These are

allocated as follows, Alg8e(53):

—

Phceophyceoi 5, Chlorophycece 20

(all but one are Volvocacece), Desmidiacece 18, Bacillariem 4,

MyxophycecG 6. Algal fungi (5):

—

Chytridiaceca 4, Schizomy-

cetes 1.

PH^OPHYCE^.
Genus S y n u r a Ehr.

Synura uvella Ehr. (PI. xlv., f.l, 2.)

Cell. long. 22, lat. ll/v..

Lismore (242); Wyrallah.

Lemmermann, Plankt. Schwed. Gewass., p. 119, describes the

test of Synura uvella Ehr., as membranous ("membran hautar-

tig") which implies that it is smooth. I have restricted the

name, therefore, to such specimens.

Synura granulosa, n.sp. (PI. xlv., f.3.)

Test?e ovato-claviformes, fronte rotundatte, a tergo attenuatse;

granulis minutis sparsis ornatis.

Coen. diam. 55-100; cell. long. 35, lat. 10 /x.

Lismore (223, 241, 249, 260, 261).

Synura granulosa is the common Synura of this country. The

test shows as a granulate hyaline border even in living specimens.

In all our forms of Synura, setae are very rarely present. G. S.

West, Br. Frw. Alg., p.46, gives the colour of the chromatophores

as brownish-green in European specimens of Synura, but here

they are yellow-brown.

Var. PUSiLLA, n.var.

Testae subglobosse, minute granulatse. Ccenobia parva, cellulis

paucis.

Lismore (260).
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This is a young form of the species, the ccenobia being smaller,

the cells few and suborbicular. The ccenobia are formed, of

course, by the self-division of (originally) a single individual. It

is not uncommon to find specimens consisting merely of two cells

tail to tail. In such, the subglobose shape is very distinct; as

the coenobia become larger, the cells become more fusiform,

Synura australiensis, n,sp. (Pl.xlv,, f.4, 5.)

Testte fusiformes, fronte truncates, membrana tenui glabra.

Ccen. diam, 70-140: cell. long. 45, lat. 5-8, ap. 2^-3 /x.

Lismore(260, 261).

A very beautiful and distinct species; some magnificent clus-

ters were noted. The membrane is thin and quite smooth; the

test does not show as a hyaline border. No marginal setae, ap-

parently two contractile vesicles on each side below the centre.

Genus Dinobryon Ehr.

DlNOBRYON SEUTULARIA Ehr.

Dinohryon is very rare in this district; after over two years'

thorough search, I have noted two isolated sprays.

Wyrallah, lagoon.

Var. CONICUM, nom.nov.

Testse hyalinse, conicai, inferne acuminata^, lateribus leviter

arcuatis, ore non everso.

Lismore(260).

Syn,, Dinohryon sertzdaria Ehr., forma, Plankt. Syd. Water,

p.ofo, P1.57, f.5.

T E s s E L L A, gen.nov.

Character idem ac speciei.

Tessella volvocina, n.sp. (Pl.xlv., f.6, 7.)

Coenobium molle, mucosum, sphsericum, cavum; e strata unica

cellularum exstructum, integumento mucoso, minute granuloso,

investitum. Cellulse (ut videtur) pulviniformes, a vertice visse

inaequaliter circulataj vel polygonise, psene contingentes; a latere

depressse, flagellis binis praeditse. Chloroplastides bineeC?), aut

singulse genuflex8e(?), luteo-fuscescentes vel luteo-virides, granulis
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magnis (pyrenoidibus 1) aliquot plerumque 3, vesiculis contractili-

bus aliquot(3-5'?), instructse. Stigma rubrum non vidi.

Coen. diam. 30-170; iiileg. crass. 4; cell. diam. 10/x.

Lismore (260).

This interesting Volvox-like flagellate, all the more interesting

because it does not seem to belong to the green algae, is found in

lagoons. T first noted it many years ago, at Pott's Hill, near

Auburn, but it is distinctly rare. The ccenobium is hollow and

flaccid; even when revolving freely, it cannot retain the spherical

shape, but gets dented in here and there. It is formed of a

single layer of large, cushion-shaped cells, irregularly circular or

polygonal when seen from above, and nearly touching. The

chloroplasts are yellow-brown or yellow-green in colour, as in

Synura, in company with which it is often found. The proto-

plasmic contents of the cells are homogeneous and refractive, and

I have never been able to make certain of the shape of the chloro-

plasts. From above, the cell shows a central clear strip with a

parietal chloroplast, or fold of a chloroplast, on each side. There

are several large granules present, acting, pei'haps, as pyrenoids.

A number of rather large pulsating vesicles were observed in

each cell; the cystole and diastole are both very slow and gradual.

Two flagella noted, but no stigma. I have arranged this form

near Symira on account of the colour of the chloroplasts.

CHLOROPHYCE^.
Fam. ZYGNEMACE^.

Genus Z y g n e m a Ag.

Zygnema pectinatum ( Vauch.) A g., forma.

Fil.diam. 26; cell. alt. 60 /x.

Lismore (240).

A form in which the outer sheathing membrane has been

ruptured, and the cells are merely adherent by the apices. It

seems to throw some light upon the formation of Debarya. I

have noted the same form from Kogarah (diam. 24, cell. alt. SO-

TO /x). The broken sheath may be seen at the angle of one of

the cells (PL xlii., f. 1).
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Genus Spirogyra Link.

Spirogyra crassa Kiitz.

Cell. veg. diam. 160-180, alt. plerumque 120-190, interdura 50;

meinbr. crass. 2 /x.

Lismore (249).

Six, narrow, smooth chloroplasts making one turn each. Pyre-

noids very numerous, large for the size of the chloroplast, taking

up the full breadth or a little more.

Spirogyra Grkvilleana var. australis, n.var. (PI. xlii., f.2.)

Forma zygosporis ellipticis acuminatis, pra3 longitudine valde

latioribus.

Cell. veg. diam 30, alt. 160-230. Zygo. long. 75, lat. 50 /x.

Lismore (248).

Cf. Sp. GrevLlleana{l{siSs.) Kiitz. in Petit, Spir. d. Paris, p. 10

PI. ii., f.1-6, (fig.6 has pointed zygospores); also Borge, Zygne-

males, in Pascher, Siissw. Fl. Deutschl., p. 17, f.4. The chloro-

plasts of the vegetative cells are sometimes single, making 5 to 7

turns, sometimes double, making only 2J turns, the edges scal-

loped, and pyrenoids very small. Ends of cell reflexed. The

zygospores are elliptic with pointed ends, not oval, and much
broader in proportion than in the type. Sporangial cells very

much swollen.

DESMIDIACE^.
Genus Gonatozygon DeBary.

GONATOZYGON MONOT^ENIUM DcBy.

Long. 101-144, lat. centr. 11-12, ap. 12 /x.

Lismore (223, 254, 260).

Var. TENUE, n.var. (PI. xli., f 1.)

Cellulse quam forma typica angustiores; apicibus baud expansis

in cellulis liberis arcuatis nee planis.

Long. 80-150, lat. centr. 8, ap. 8 /x.

Lismore (223).

The dimensions agree with the lowest of those given by W. &
G. S. West, Monog. i., p. 30, but the shape of the cells is unusual,

the diameter the same from centre to apices, the extreme ends
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in free cells not flat and incrassate but strongly arcuate and

thin-walled as in loose cells of Mougeotia. This is most unusual

in Gonatozygon^ and is probably the result of rapidly repeated

division.

GoNATOZYGON Brebissonii var. MiNUTUM W. & G. S. West.

(Pl.xli., f.2.)

Long. 65, lat. 4, ap. 3 /x,

Lismore (261).

Cf. W. k G. S. West, Br. Desm., i., p.33, PI. i., f.15. The

type also noted. PI. i., f.l6 of the Monograph should be placed

under var. Kjellmaniii {WiWe) Rac; (Gon. Kjellmanni Wille, I.e.).

Genus P e n i u m Breb.

Pen. margaritaceum var. pulverulkntum, n.var. (PI. xli., f.3.)

Forma puncta-granulis minutissimis sparsis nee in seriebus

ordinatis ornata.

Long. U7, lat. 21, isth. 20, subap. 18 /x.

Lismore (185).

^ The type, with small but distinct granules in longitudinal

series, is very rare in this country; I have seen it only once.

Var. iry^egulay-ius W. & G. S. West, Alg. fr. Orkneys and Shet-

lands, p. 14, Pl.i., f.23 (by clerical error, var. irregulare in G. S.

West, Alg. Yan Yean Res., p.53) has larger granules irregularly

disposed. In this form, on the other hand, the granules are

minute, indeed hardly noticeable at the edges. Membrane very

faintly rufescent, almost hyaline.

Var. iNDivisuM, n.var. (PI. xli., f.4, 5.)

Forma baud constricta, isthmo nullo, polos versus leviter

attenuata; lateribus planis parallelis, vel levissime arcuatis,

apicibus rotundatis subtruncatis ; membrana puncta-granulis

minutissimis sparsis ornata, dilutissime luteola vel hyalina :

chloroplastidibus in medio interruptis.

Long. 74, lat. 20, ap. 17/x.

Lismore (185). Cum priori.

This form is the result of repeated self-division. A specimen

is figured with one end expanded.
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Pen. cucurbitinum var. subpolymorphum f. crassior, n.f.

Forma paullo major quara forma typica, prse longitudine paullo

latior; apicibus rotundatis nee subtruncatis.

Long. 25, lat. 50 /x.

Lismore(185).

A form somewhat larger and slightly broader than Nordstedt's

type, Frw. Alg. N.Z,, p.71, P1.7, f.20. For a length of 95 /x, his

figure gives a breadth of 42J/x, which agrees with specimens

gathered by Liitkemiiller in Austria (Desm. d. Attersees, p. 8).

The latter gives long. 96-100, lat. 40-42, lat. constr. 36 /x. In

the very slight constriction, however, our form resembles the

type. (PI. xli., f.6.)

Genus Closterium Nitzsch.

Closterium Spetsbergense var. palustre, n.var. (PI. xli., f.7.)

Forma gracilior, juxta polos acutior; latere dorsali piano psene

usque ad polos, quam levissime recurvato in extremis; latere

ventrali arcuato polos versus psene recto ; apicibus truncatis

incrassatis; membrana hyalina, glabra, punctis nullis nee striis.

Long. 275, lat. 34, ap. 7-8 /y.

Lismore(185).

Cf. CI. Spetsbergense Borge, Siissw. Alg. Spets., p. 8, fig.5, of

which the author remarks that a very closely connected form is

CI. lanceolaturti /S coloratum (Klebs) Playf., Some Syd. Desm.,

p.604 Pl.xi., f.l. From the figures in W. k G. S. West, Brit.^

Desm., i., however, it is evident that the latter is not CI. lunula

p coloratum Klebs, which it was supposed to represent. It might

stand, therefore, as CL Spetzhergense var. australe milii. For the

type, Borge gives : Crass, cell. 40-46 /x, crass, apic. 6-7 /x, crassi-

tudine 5-6-5-plo longius. The Sydney specimen figured. I.e.,

measured 270x45, ap. 7-8 /x. Cf. CI. lanceolatum Kutz.(?) in

Cleve, Sveriges Sottv. Alg., T. iv, f.7.

Closterium acerosum var. Casinoense Playf.

Long. 440, lat. 40/x. Membrana dilute luteola, obscure striata.

Lismore(248).

Cf. Biol. Richm. River, these Proceedings, 1914, p.lOl, PI. iii.,

f.5.
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Closterium gracile Breb.

Long. 1 66, lat. 6, ap. 2 ji.

Lismore (254, 260); Wyrallah.

The breadth of our specimens of 67. gracile is nearly always

6 /x, occasionally 7 [x. It is evident from Brebisson's note (Liste,

p. 155) that the generally accepted type of this species is not

what its author had in view. He says " peu attenue aux

sommets qui sont legereraent courbes et obtus." The blunt-

ended form, therefore, is, strictly speaking, Brebisson's type, and

this accounts for the curious shape of the apices in his figures.

This point, however, is not mentioned in the Latin description.

Var. ELONGATUM W. & G. 8. West.

Long. 300, lat.7, ap.2 /x.

Lismore (223).

Cf. Monog., i., p. 168; the authors give lat. 3-4//, but, in this

country, its breadth ranges from 5 to 8 /x.

Var. BicuRVATUM (Delp.) mihi.

Forma CI. gracilifi sjepissime bi-undulata, apicibus obtusis

truncatis.

Long. 265-400, lat. 6, ap.3/x.

Lismore (260). Cum f. typica.

I first obtained this form many years ago in profusion, from

weeds out of a tank in the Botanic Gardens. There is no doubt

^of its being CI. bicurvatum Delp., Desm. Subalp., ii., p. 209, T.18,

f.37-39. The hollow back, which makes it bi-undulate, and the

blunt ends sufficiently characterise it. It is also certainly a

form of CI. gracile, cf. Borge, Feuerland u. Isla Desolacion, p. 30,

fig.6. CI. toxon West, in Monog. i., p.l60, P1.20, f.l3, 14, is

really Si,forma crassior of this variation.

Var. SUBSTRIGOSUM (Rac.) mihi. (PI. xli., f.8.)

Forma CI. gracilis apicibus subrostratis, extremis acutis.

Long. 114-250, lat. 5-6, rarius 8/x, ap. lJ-2/x.

Lismore (260).

Syn., CI. macilentum /3 stibstriyosura Rac, Desm. Ciast., p. 9,

T.l, f.38; CI. suhstrigosum W. k G. 8. West, Alg. fr. Burmah,

p. 19 2, PI. xiii., f.l9. In this form, the sides do not converge
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evenly to the apices, but, when a short distance from the tip,

the concave side becomes more or less parallel to the other,

making the end subrostrate. Not at all uncommon round Sydney,

generally mixed with the type. Quite certainly a form of CI.

gracile.

Closterium pronum Br^b. (PL xli., f.9.)

Long. 300, lat. 8-10, ap. 2 /x. Membrana luteola, striis nullis.

Kyogle.

Brebisson, Liste, PI. ii., f.42. Not 67. pronum W. &, G. S.

West, Monog., i., PI. 23, f.l-3( = CI. acutum forma major), nor CI.

proiium Klebs, Desm. Ostpreuss., p. 19, T. ii., f.l2a( = C7. linea

Perty, f. major. The extremities of the cell, it should be noted,

s^re filiform, shorter, however, than the part of the semicell in

which the chloroplast lies. These details agree exactly with

Brebisson's note (Liste, p. 157). Moreover, he unites CI. pronum
with CI. setaceum, CI. Kutzingii and others, in a group charac-

terised as "Corpuscules fusiformes termines par un long bee sans

endochrome (Stauroceras Kiitz.)." CI. pronum is quite unlike

the forms of CI. acutum with which Klebs classes it; the mem-
brane also is of quite a different character.

Clostkrium Kutzingii var. capense Nord.

Lonsf. 285. lat. 15 II.

Lismore, Kyogle, cum priori.

Desm. Lugduno-Batavi, p.l, f.l, including 67. Kutzingii Breb.,

ibid A small form having, in length, the same range as CI.

pronum, in company with which it is nearly always found here.

It is more inflated, however, in the centre, the breadth varying

generally from 14-16 /a, with about the same relative proportions

of body and rostrum as in 67. pronum. Biologically, indeed, it

is a form of that species. The ipembrane is usually faintly

yellowish and clear, occasionally distinctly striate.

Cl. PRiELONGUM Breb. (PL xli., f.lO.)

Long. 565-770, lat. 14-20, ap. 4-5, subap. 6 /x.

Lismore (223, 225, 254, 259, 260).

This species is characterised by W. & G. S. West, Monog., i.,

p. 165, as one of the rarest species of the genus. It is not un-

9
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common, however, at Lismore, especially in shallow meres and

pools on grassland, and is not infrequent round Sydney. Aus-

tralian forms differ from the European in being less regularly

arcuate, much straighter in the back, and suddenly bent in, about

one-third of the distance from the ends. Also particularly in

the tip, which is only the very slightest bit recurved (not at all

as in Monog. i., PI. 21, f.1-3). The membrane is nearly always

pale yellow or pale buff, and not striate.

Forma brevior West.

Long. 162-345, lat. 18, ap. 4/x. Membrana dilute luteola.

Lismore (223, 236, 254).

Cf. CI. prcelongum var. strigosum (Breb.)('?), these Proceedings,

1908, p.605, PL xi., f.3; which gives a good idea of Australian

forms of CI. prcdonguTn, but the extreme tip should be very

slightly recurved. I doubt very much if the form figured. I.e.,

is identical with CI. strigosum Breb.; it is a specimen of CI.

prcelongum f. brevior West, in which the tips are quite straight,

not recurved at all. The dimensions may be taken as including

f. brevior, as my description says "apicibus .... nonnunquam

levissime reflexis.'" There is no real difference either between

f. brevior and CI. tumidum Johnson; they are only degrees in

reduction; the recorded length of CI. tumidum overlaps that of

f. brevior, and the length of the latter runs right up to the type.

They all three have the same range of breadth; CI. prcelongum

lat. 14-24, f. brevior 16-24, CI. tumidum 18-24 /x are my records.

Closterium tumidum Johnson.

Long. 150-180, lat. 23-24, ap. 5-6 /x. Membrana dilute luteola.

Lismore (236). Cum priori.

CI. tumidum Johnson (syn., CI. cornu in Wille, Fersk. Nov.

Semlja, T. xiv., f.80, 81) is biologically a form of CI. jjrcelongum

very much reduced by repeated self-division. I find it always in

company with forms of that species. The membrane and apices

also are of the same character in both. Repeated division im-

mensely reduces the length of the cell without alteration of the

breadth.
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Genus Cosmarium Corda.

Cos. HECTANGULARE Var. NODULATUM f. MINOR Playf.

Long. 40, lat. 31, ap. 12, istli. 10 /z. Noduli apicales abfuerunt.

Lismore (185).

Cf. Polym. and Life-hist., p.476,Pl.iii.,f.5. The apical nodules

are sometimes wanting in these forms of Cos. rectanyulare.

(Pl.xli., Ill a).

Cos. RECTANGULARE Var. BOLDTII f. MINOR, n.f. (PI. xli., f.ll6.)

Forma minor, angulis basalibus magis rotundatis; lateribus e

basi levissime divergentibus.

Long, semic. 12, lat. 22, ap. 10, isth. 10 /x.

Lismore (185).

Found only as companion-semicell to one of the previous form

(nodules present, however), Cos. recta7igulare iorma, Boldt, Desm.

Gron]., T. i., f.l8, to which I gave the name var. Boldtii in Some

Syd. Desm., p.613, measured 43-44 x 34-36 /x. This form, though

only about one-half the size, is almost exactly like Boldt's figure.

Cos. RECTANGULARE var. BiRETUM, n.var. (PL xli., f.l2.)

Forma parva; semicellulse insequaliter hexagonse; e basi plana

lateribus levissime divergentibus (paullo magis quam in var.

Boldtii f. minore) ad apices rapide convergentibus ; apicibus

truncatis paullulo productis; angulis lateralibus latissime-rotund-

atis, basalibus obtusis; isthmo angusto. Membrana levis infra

apicibus papillis singulis interdum ornata.

Long. 25, lat. 22, basis 19, ap. 8-9, isth. 6/x.

Lismore (185).

Forma rectilinearis, n.f. (PI. xli., f.l3).

Forma lateribus rectis, apicibus non productis, angulis laterali-

bus obtusis nee rotundatis.

Long. 27, lat. 22, basis 19, ap. 8, isth. 6 /x.

Lismore (185).

Forma angustior, n.f. (PI. xli., f.l4.)

Forma angustior, parte superiore laterum retusa.

Long. 26, lat. 20, basis 16, ap. 8, isth. 6 /x.

Lismore (185).

Something like Cos. {Eu.) leiodermum Gay, Conj., p. 58, PL i.,

f.l6j which itself is a form of Cos. rectangulare Grun. Differs
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from Cos. red var. africatuim W. & G. S. West, Alg. Ceiitr. Afr.,

p. 377, P1.361, f.l4, in having the upper part ot the sides retuse.

Var. hiretum and its forms are all closely connected with var.

Boldtii. f. minor, supra, indeed are merely modifications of it;

and their association, in the same gathering with the mixed form

of var. nodulatum and var. Boldtii f. minor, shows quite plainly

how smaller forms, with new characteristics, are produced from

a very different type by repeated self-division.

Cos. RECT. var. quadrigeminatum f. latior, n.f. (PI. xli., f.l5.)

Forma paullo minor. Semicellulse quam f. typica pauUo

latiores; apicibus nodulis 4 (fronte cernendis 2) aut infra mar-

ginem, aut protrusis, instructis; a latere globosse apicibus nodulis

2 (cernendis) ornatse.

Long. 36, lat. 28, basis 23, ap. 12, isth. 9 /x.

Lismore (185).

Syn., Cos. red. var. CamJbrense (Turn,) W. & G. S. West, forma,

Polym. and Life-hist., p.476. This form falls better here than

under var. Camhrense, as the latter is a form with square semi-

cells.

Cos. RECT. var. anqustius f. minor, n.f. (Pl.xli , f.l6.)

Forma dimidio minor. Semicellulae insequaliter hexagonae,

parte superiore arcuata angulata; angulis lateribus psene centrali-

bus; lateribus baud retusis; apicibus truncatis angustis. Vertice

visse ellipticas polls acuminatis.

Long. 16, lat. 12, basis 10, ap.4, isth. 2/x.

Lismore (185).

Cf. Nordstedt, N.Z., PI. vi., f.l5, 16. The figures of Cos.

pseudoprotuherans /3 angustius Nord., contain two distinct types.

Of these, the lower semicell of f.l5 and the upper semicell of f.l6

are identical with Cos. red. var. Finmarkice Playf., Polym. and

Life-hist., p.478, PI. xiii., f.l3. The other semicells, with angular

apices, I have arranged as Cos. red. var. angustiiis (Nord.), I.e.,

p.477.* The latter is certainly a form of Cos. redangulare. The

* The note at the top of p.478—" this really goes under var. repandiim.

Its sides are not so sloping as in var. FinmarkicB "—is evidently

erroneous. I must have had some other form in mind. Var. angustius is

quite close to var. FinmarkicR.
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form under consideration somewhat resembles Cos. sexangulare

f. minima Nord. It is of the same size, but the apices are nar-

rower^ and the sides not at all retuse; the lateral angles also

opposite the centre of the semicell, higher rather than lower.

Gf. Nordstedt, N.Z., p.60, PL vii., f.26, 27: W. k G. S. West,

Monog. iii., p.82, PI. 72, f.4, 5. It should be remembered that

Cos sexangulare Lund., and Cos. sulcatum Nord., are themselves,

biologically, forms of Cos. rectangulare Grun., cf. Polym. and

Life-hist, p.481-2, PI. xiii, f.20-22. All the above forms, with

Cos. red. var. cyclopeuin Playf . (30 x 24, basis 16, isth. 5/x)., I.e.,

PL xiii., f.7, were found together in the same gathering; compare

my remarks. I.e., p. 475.

Cos. PSEUDOPROTUBERANS var. AUSTRALE, n.var. (PL xli., f.l7.)

Forma major validor. Semicellulse papillis binis infra apices

a fronte non cernendis; a vertice ellipticae apicibus acuminatis,

utrinque in medio papillis binis instructse.

Long. 50, lat. 42, basis c. 28, isth. 9 //.

Lismore(185).

With the type, 34 x 28, isth. 6 /x. This large form is not at

all uncommon round Sydney, in shallow waters where Xan.

hastiferum is to be found. It is practically a spineless form of

the latter. Cos. pseudo2)rotubera7is forma, Borge, Austral. Siissw.

Alg., p. 23, T.3, f.39, is certainly a form of Cos. rectangulare,

probably near to, if not identical with, var. austi-ale, Playf.,

Polym. and Life-hist., p.480, PL xiii., f.l4, 15.

Cos. MONILIFORME var. SUBQUADRATUM, n.var. (PL xlL.f. 18.)

Semicellulse subquadratse ubique rotundatse, apicibus paullo

deplanatis; a vertice visse, orbiculatse. Membrana glabra.

Long. 30, lat. 18, isth. 3 /x.

Lismore (185).

One semicell was very slightly produced and angulate at each

side, a little above the centre. This indicates a connection with

Cos. pseudoprotuherans. Var. subquadrattwi is intermediate

between Cos. moniliforyne and Jacobsen's form {Cos. Jacobsenii

Roy). It shows that Nordstedt was right in making the one a

f. elliptica of the other (Norges Desm., p. 22). W. & G. S. West,
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Monog. ii., p. 171, P1.61, f.26, have just as correctly arranged

Cos. Jacobsenii as a variation of Cos. contractum, as the latter is

the base of the whole series. It is an instance of the difficulties

that attend the arranging of a lot of closely connected, poly-

morphic forms, not one of which can be definitely particularised

as the direct outgrowth of any other; on a basis, too, partly of

outline, and partly of a biological connection which cannot be

evaded.

Cos. OBSOLKTUM var. SiTVENSEf. DENTATA, nom.nov. (Pl.x]ii.,f.3.)

Long. 54-56, lat. 58-60, isth. 28, crass. 34 fx.

Lismore (185).

Cf. Cos. obsoletum var. Sitvense Gutw., in W. & G. S. West,

Monog. ii., P1.56, f.4. Neither of Gutwinski's figures, however,

(Alg. in Java coll., T.38, f.39, 40) has a tooth at the basal angle,

nor is it mentioned in his description, I.e., p.594. The authors

of the Monograph are in error, also, in considering the basal

angles to be incrassate, with a central pore. The hyaline tip is

formed by an extension of the fine outer primordial membrane

of the cell, and the supposed pore is a true conical tooth. Cf.

Nordstedt, De Alg. Lugd.-Bat., p. 7, fig.9. In Gutwinski's

figures, this outer membrane is shown separated from the cell-

wall all round. The sloughing of this membrane is well known

in Doc. trabecula. I have observed it also in Cos. glyptodermum

W. & G. S. West, in which case the marks of the large depres-

sions were plainly visible on it Not only is there a decided

tooth at the basal angle in this form, but occasionally from two

to four teeth form in a vertical line at the extreme edge, bursting

the outer membrane, and giving rise to Cos. auriculatum, which

is, therefore, a form of Cos. obsoletum. A mixed form of f. dentata

mihi and Cos. auriculatum forma was observed. Cf. PI. xlii., f.5.

There is nothing extraordinary either in Cos. obsoletum having a

tooth at the basal angle; it is found just as decidedly in Cos.

Smolandicum Lund. Gutwinski's description of var. Sitvense^

I.e., p. 594, says "membrana granulata"; this is a mistake, as his

own figures show. The membrane is covered with very coarse

puncta-scrobiculse.
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Cos. AURicuLATUM Reinsch. (PI. xlii., f.4,5.)

Long. 57, lat. 57, isth. 25, crass. 30 /x.

Lismore (1 85).

As I have not access to Reinsch, Contributions, I have had to

depend on Turner, Alg. E. Ind., p. 50, PI. vii., f.35, and PI. ix., f.8.

The latter is said by the author to be verrucose, but, as his figure

does not show any verrucse at the margin, the membrane had

probabl}^ the coarse puncta-scrobiculce of Cos. ohsoletum var.

Sitvense Gutw. Although Cos. auriculatum is certainly a form

of C. ohsoletum, yet, on account of its distinct shape, it is best

kept separate. Cos. laticolhim Delp., Desm. subalp., ii., p. 11 6,

T.8, f. 20-23, C. erosum Delp.,^.c., P1.8, f. 24-27, and Cos. suberosum

Gutw., Alg. in Java coll., p.592, T.38, f.S6, might all be very

well arranged as variations of this type.

Cos. VENUSTUM var. Borgei, nom.nov. (PL xli., f.l9.)

Forma lateribus e basi plana ad apices truncatos sensim con-

vergentibus, valde undulatis; lobis lateralibus nullis; lobo apicali

rectangulari, lateribus verticalibus parallelis ; supra medium

granulo instructa.

Long. 30, lat. 22, isth. 4; lob. apic. lat. 12, alt. 6/x.

Lismore (185).

Syn., Cos. t^enustuni, forma, Borge, Nordamerik. Siissw. Alg.,

p 8, tig.5. The latter gives long. 31-32^, lat. 19-191, ap.l3-14i/x

as the dimensions. Cf. Cos. venustum, forma, Borge, Austral.

Siissw. Alg., p. 23, T.3, f.40, which is somewhat larger, but is a

form of this variety. It is the common Australian form.

Cos. AsKKNASYi var. crateriforme, n.var. (PL xlii., f.6.)

Semicellulse crateriformes adpressae; sinu lineari extrorsum

ampliato; basi plana; angulis basalibus latissime rotundatis,

granulis paucis sparsis ornatis; lateribus convexis ad apicem

convergentibus; apicibus angustis levissime deplanatis. Infla-

tioneC?) supra isthmum.

Long. 158, lat. 126 /A.

Lismore (240).

For the type, see Schmidle, Alg. Sumatra, p.304, T. iv., f.7.

This form is very close to the forma in Borge, Austral. Siissw.
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Alg., p. 21, T.3, f.35, but form more regular, base flatter, serai-

cells more adpressed, apex flattened, fewer granules (spines in

his form). Cf. also Bernard, Protococc. et Desm., p. 11 3, f. 175,

and f. javanica Gutw., Alg. in Java coll., p. 5 9 6, PL 38, f.45( == Cos.

spec, Mobius, Austral. Siissw. Alg., ii., p. 340, T. ii., f.20; long.

110, lat. 94, isbh. 43 ju,), which is broader in proportion.

Cos, Blyttii var. Lismorense, n.var. (PI. xlii., f.7.)

Semicellulse fere rectangulares: apicibus productis, truncatis

4 granulatis; lateribus e basi plana verticalibus, parallelis, 4

granulatis, infra marginem granulis paucis ; angulis basalibus

superioribusque fere rectis ; a vertice visse, ellipticse, papillis

nullis.

Long. 1 7, lat. 16, ap. 8, isth. 4 /x.

Lismore(185).

The body of the semicell is transversely rectangular, the apex

suddenly produced above, with a marked hollow on each side

between it and the upper angles, sides of semicell almost vertical,

basal and upper angles almost square, just rounded off; sides

and apex 4-granulate, with inner series as in the type. No
papilla above isthmus.

CosMAuiUM WooDLAWNENSE, n.sp. (PL xliL, f.8.)

Semicellulse subtriangulares: basi plana (sinu lineari extrorsum

ampliato); angulis basalibus rotundatis; lateribus levissime arcu-

atis, 5-6 crenulatis, ad apices rapide cunvergentibus; apicibus

angustis, levissime deplanatis, 4 crenulatis, Membrana hyalina,

infra marginem serie granulorum, inter apicem et inter mediani

semicellulam papillis 3 in triangulo dispositis, ornata. A vertice

anguste-oblongse, granulis minutis in seriebus transversis ornatse;

apicibus late-rotundatis; lateribus arcuatis; utrinque in medio

papillis 3.

Long. 32, lat. 34, ap. 10, isth. lOfx.

Woodlawn, river.

The semicells are triangular, with flat base, and slightly de-

pressed narrow apex. Across the sides, run 5-6 rows of minute

granules, the margins and apex crenulate. Three large papillae

in a triangle between the apex and the middle of the semicell.
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Cos. THOLIFORME Cohn.

Long. 100, lat. 75, isth. 42 /x.

Lismore (185).

Cf. Cohn, Desm. Bongoenses, p. 9, '1'. xi., f.9, semicell inferior.

This desmid belongs to a small group of Cosmai'ia which have

depressions in the membrane alternating with verrucse. In this

form, the markings on the membrane are arranged in vertical

and decussating lines. They are of two kinds; the larger, with

indistinct edges, appear to be depressions; the smaller, which

focus sharply, smooth verrucas. Cohn classes them all together

as conical papillae, but the markings on the upper semicell of his

figure seem to contradict this. The depressions are first trian-

gular, then irregularly hexagonal, finally circular.

Genus E u a s t u u m Ehr.

Eu. siNuosuM var. campanulatum mihi.

Long. 100, lat. 55-57, ap. 20-21, isth. 12 /t.

Lismore (185, 240;.

Syn., Eu. campanulatum Playf., Desm. N.8.W., p.l76, Pl.iii.,

f.l6.

Eu. TURGIDUM var. MoEBii(W. (fe G. S. West) Playf.

Long. 114, lat. 95, lob. apic. 74, isth. 32 jx.

Lismore (185, 250).

Syn., Micr. Mobii W. k G. 8. West, Desm. Singapore, p. 162.

The figures of Eu. turgidum Wallich, Desm. Bengal, T.14, f.l7,

18, show that the type has a simple apical lobe (not bifid at each

side as in var. Mobii), Wallich's side-view agrees exactly

with mine (for var. Auburnens^i Playf.) in Some Sydney Desm.,

PI. xii., f.2. In forms with bifid apical lobes, the apex, in side-

view, is much broader.

Genus Micrasterias, Ag.

MiCKASTERIAS TROPICA Nord.

Long. max. 125, centr. 114; lat. max, 100, lob. pol. 44, coll. 20,

isth. 18; crass. 33 /x.

Lismore (185).
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Cf. W. & G. S. West, Alg. fr. Burmah, PL 14, f.23, and Nord-

stedt, Desm. C. Braz., PI. 2, f.l56. Micr. tropica is a form of M.

Mahahuleshwarensis with a single lateral lobule. Raciborski's

three forms, Desm. Tapakoomasees, f.7, 15, 16, also belong to

that species. The forms with two lateral lobules are the direct

outgrowth of those with one, and those with three are developed

from those with two. The peculiar polar lobe with its apical

prolongations is characteristic, and every Micrasterias having

such belongs, biologically, to the same species. M, euastroides

Joshua, Burmese Desm., P1.22, f.l4, is another variant of M.

Mahahuleshwarensis^ and its P indivisa Nord., might, from the

point of view of its form alone, be placed under M. tropica.

Having regard, however, to the variability of all these forms,

and especially of M. Mahahuleshwarensis., it is perhaps better to

keep them as three distinct conventional types.

M. Mahabuleshwarensis var. ampullacea (Maskell) Nord.

Long. max. 174, centr. 142; lat. max. 154, lob. pol. 86, coll. 28,

isth. 22 /x.

Lismore(187, 193).

Micr. ampullacea Maskell, Trans. JSJ.Z. Inst., 13, PI. xi., f.6, 7,

differs only from M. Hermanniana Reinsch, Spec, generibusque,

PI. 2, f.B, in having the three lateral lobules thicker, shorter, and

more stumpy. A form with the third lateral lobule just started,

as figured by Hardy, Vict. Natural., 1905, f.3, is common in this

country, and is found here in the river along with the full-

grown form.

Genus Xanthidium Ehr.

Xanthidium inchoatum Nord. f. (PI. xlii., f.9a.)

Long, semic. 18, lat. 32, isth. 8^. Spinis nullis.

Lismore (240).

Cf. Nordstedt, Frw. Alg. N.Z., 1888, PI. 4, f. 30a, semicell.

superior. Synonyms of Xan. inchoatum are Ar. Incus Bulnh.,

Desm. Sachs., Pl.ix., f.3; Ar. Incus forma a, Lund., Desm. Suec;

Ar. Bulnheimii Rac, Desm. Nowe, 1889, p. 23, T. ii., f.17; Ar.

Incus, "large form," Wolle, Desm.U.S, P1.24, f.l.
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Var. MAMMILLATUM Playf. (Pl.xlii., f.ll6.)

Long, semic. 20, lat. 40, isth. 6, ap. 28, basis 25 /x.

Lismore(240).

Cf. Some Sydney Desm., p 619, PI. xii., f.6.

Var. CKACOViENSE(Rac. ) mihi. (Pl.xlii., f.96, 10.)

Forma semicellulis Cos. pseudoprotuber^anti similibus, latioribus

autem; sinu lineari, aut angusto introrsum ampliato; angulis

superioribus magis subapicalibus.

Long. 36-44, lat. 32-44, basis 20-24, isth. 8 fi.

Lismore (240). Cum prioris duabus.

Syn., Cos. contractum var. Cracoviense Rac, Desm. Polon., p. 28,

T. X., f.lO. Found also as a mixed form with X. inchoatum, f.,

supra. However much this may resemble Cos. pseudoprotuberans

it is quite certainly a spineless form of X. inchoatnm, produced,

as were the forms with it, by repeated self-division. We are

here faced by a serious difficulty in the nomenclature, viz., what

to do with these pseudo-Cosmarm, a large number of which are

included in the genus Cosmarium, but are, biologically, forms of

Xanthidium, and can be found Sisformce mixtce with semicells of

that genus.

Var. ALPiNUM (Rac.) mihi. (Pl.xlii., f.lla.)

Long, semicell. 18, lat. 38, basis 25, isth. 6 fx.

Lismore (240). Cum precedentibus quattuor.

Syn., Cos. pseudoprotubera7is var. alpinum Rac, Desm. Polon.,

p.27, T. x., f.ll. The latter is very much smaller (long. = lat. =
10'5-12'5, isth. 6-5 fx, Rac), but agreeing so exactly in shape with

our form that I thought it best to accept the name. The equality

of length and breadth also is characteristic of Xan. inchoatum

and its forms.

Genus S t a u r a s t r u m Meyen.

St. tonsum (Nord.) mihi.

Long. 46-54, lat. 70-88, bas. inll. 18-20, isth. 11 /x.

Lismore (185).

Syn., St. pseudosebaldi* tonsum Nord., Frw. Alg. N.Z., p. 36,

T.4, f.4. The form agrees almost exactly with the lower

semicell of JSordstedt's specimen. Others with more slender
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processes were noted also. The inflation in the centre of the

semicell shows that it is a reduced form of St. assurgens. The

formce immaturce figured by me, Desm. N.S.W., p. 192, PI. v., f.31,

are very similar forms; the dimensions there given, viz., long.

36-42, lat. 50-70, taken with those above, exactly tally with

Nordstedt's.

Genus Onychonema Wallich.

Onychonema filiforme (Ehr.) R. k B. Bisset. (PI. xli., f.20.)

Long. cell. 12-16, lat. 16-22, isth. 2-3 /x.

Lismore (185).

Syn., SphcETozosma filiforme (Ehr.) Ralfs; Onych. A'o7'dstedt-

ianum Turner, Alg. E Ind., p. 139, PL 17, f.l7. Forms, much

broader than generally given, were observed. Filaments are

occasionally seen with the cells separated from one another,

attached only by the tips of the clasper-processes.

Onychonema l^eve var. micracanthum Nord. (PI. xli., f.21.)

Long. cell. 20, lat. 30 /x.

Lismore (185).

Cf. Nordstedt, Desm. C. Brazil, T.3, f.34; Alg. Lugd.-Bat., p.3.

This species is, biologically, the fully developed form oiO. filiforme.

PROTOCOC^COIDE^.

Fatn. VOLVOOACE.^.

Genus Chlamydomonas Ehr.

Including Chloromonas Gobi. Gobi has segregated forms of

Chlamydomonas which have no pyrenoids, into the genus Chloro^

monas. But, in all the Frotococcoidece, the presence or absence of

pyrenoids depends entirely on the nutrition of the cell. More-

over, even when absent, the pyrenoids are often represented by

a greater or less number of scattered, irregularly-shaped, amyla-

ceous granules which seem to carry on the functions of a pyre-

noid.

Chlamydomonas globulosa Perty. (PL xlii, f.l2.)

Diam. 14-28/x.

Lismore (236, 237, 242, 244, 247, 253, 258).
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Chi. pulvisculus stein {no7i Ehr.), Flagellaten, PI. xiv., f. vii.;

Chi. Pertyi Goroschankin, Chlamydomonaden, PL ii,, f. 13.

Spherical, generally without anterior papilla, pyrenoid circular,

quadrate or transversely oblong. Occasionally, the enveloping

membrane grows faster than the body, and shows as a rim all

round. Mother-cells with 4, more rarely 8, autospores ob-

served. Goroschankin, quoting Rabenhorst, gives the diameter

as 32-42 ii; the dimensions of our specimens are just half these

figures. Wille, Gatt, Chlamyd., p. 1*50, gives diam. 9-22 jot,

generally 1 4 /x.

Chf.amydomonas monadina (Ehr.) Stein. (PI. xlii., f.13.)

Diam. 26 fx.

Lismore (248). With Chi. glohuLosa (258).

Syn., Chi. Braunii Gorosch., Chlamyd., T. xiv., xv. Spherical,

generally without a papilla, pyrenoid band-shaped. Probably a

form of Chi. glohulosa Perty. Cf. Stein, PI xv., f.39. Very

much rarer than the foregoing.

Chlamydomonas intermedia Chodat.

Long. 20, lat. 15 ^.

Lismore (242).

Oval or oblong-oval in shape, generally without papilla. Cf.

Chodat, Hist. d. Protococc, PI. 22, 23; Wille, Gatt. Chlamyd.,

T.iv., f.l5; Playfair, Syd. Water-Supply, P1.57, f.l4, 15 (size

13 X 10 /x). Chodat, Alg. Vertes, p. 1 35, gives dimensions (length?)

18-20 /x.

Chl. glceocystifokmis var. australis, n.var. (PI. xliv , f.lO.)

Membrana oblonga, hyalina; cellula ipsa ovata, fronte angus-

tata, pyrenoidibus singulis sphsericis.

Membr. long. 20, lat. 14; cell. long. 12, lat. 9 /x.

Lismore (230).

Of. Chl. glveocystiformis Dill, in Chodat, Alg. Vertes, p. 133,

f.61-ix., and in Wille, Algol. Notizen xi., T. iv., f. 1 7. I observed

the type in Sydney. Bernard notes it from Java.

Chl. pisiformis Dill. (PI. xliv., f.ll.)

Long. 20-25, lat. 12-13, papill. long. 1-2, lat. 2 /x.

Lismore (236).
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Cf. Dill, Chlamyd., p.U, T.5, f.13-19; Wille, Gatt. Chlamyd.,

p.l38, T. iv., f.8. The latter gives dimensions, long. 18-24, lat.

11-14 /x. The papilla in this species is apt to mislead. From

the front, it is sometimes very indistinct, showing as a short

truncated cone, but, from the side, it is quite evident and ap-

pears as a short, rod-like projection (long. 1-2, lat. 1 /x) unlike

that of any other species. All the forms of Chi. pisiformis were

alike in this respect.

Var. CYLINDRACEA, n.var. (PL xliv., f.l2.)

Cellulse oblongse vel cylindracese nee postice attenuatse; angulis

rotundatis; ceteris ut in f. typica.

Long. 16-26, lat. 11-16 /a.

Lismore(236, 246, 247, 248, 260).

Probably the mature form of the type, which is more or less

cylindrical in front but attenuate behind. As in all species of

Chlamydomonas, the pyrenoid is sometimes wanting. This form

is too short for Chi. gr'andis Stein, Flagellaten, PI. xv., f.47, 49,

(long. 28-40, lat. 8-12 /x in Wille, I.e., p. 146) which is the only

strictly cylindrical species, and which besides has two pyrenoids

to the cell. From Chi. Steinii Goroschankin, (founded on Stein's

CM. grandis, PI. xv., f.48, cf. Goroschankin, Chlamyd, PI, ii.,

f.l, 2) it is distinguishable by the absence of the longitudinal

ridges in the chloroplast.

Var. ovALis, n.var. (PL xliii., f.l; PL xliv., f.l 3.)

Forma ovalis; ceteris ut in f. typica.

Long. 16-22, lat. 12-17 /x.

Lismore(236, 247). Wyrallah. Cum priori.

Var. OBESA, n.var. (PL xliv., f.l 4, 15.)

Forma oblonga prse longitudine latior, angulis late-rotundatis;

ceteris ut in f. typica.

Long. 12-22, lat. 10-16 /x.

Lismore (236, 248, 260). Cum prioris duabus.

This and the preceding form are certainly growing forms of

the type.

Chl. DeBaryana Gorosch., f. (PL xliv., f.l 6.)

Long. 14, lat. 12 /x. Pyrenoidibus nullis visis.

Lismore (236).
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Cf. Gorosch., I.e., p. 106, PI. i., f.9; Wille, I.e., p. 141, T.iv., f.14.

Chi. DeBaryana is ovate, with a large protruding papilla in front;

long. 12-20 ju, Gorosch. As found here, it is certainly a young

growing form of Chi. pisiformis Dill.

Genus C a r t e r i a Diesing.

Cartkria ovata, n.sp. (PL xliv., f.l7.)

Cellulse ovatse fronte late-rotundatse non excavatse, postice

attenuates acutae; chloroplastidibus non observatis; endochromate

dense granulate; pyrenoidibus (ut videtur) nullis.

Long. 16, lat. 12, flagell. 4, circa 15/x long.

Lismore(259).

Obtained, as usual in this genus, from rainwater pools, in some

quantity.

Genus Pteromonas Seligo.

Pteromonas alata var. australis, n.var. (PI. xlii., f.l4
)

Cellulae ipsse ovatse, fronte attenuatse acuminatse, postice late-

rotundatse. Membrana investiens, tenuis, hyalina, modice rect-

angularis lateribus parallelis, a tergo latissime rotundata angulis

nullis, a fronte medio producto atque angulis etiam. Endo-

chroma densum, granulatum.

Membr. long. 21, lat. 16; cell. long. 18, lat. 12 /x.

Lismore(247).

Genus Phacotus Perty.

Phacotus rectangularis, n.sp. (PI. xlii., f.l5; PI. xliii., f.2.)

Cellulae a fronte visae circulares; margine scabra; papilla parva

inter setas duas; jugis humilibus arcuatis 3-4 decussatim dis-

positis ornatae; a latere rectangulares apicibus truncatis; lateribus

levissime arcuatis jugis humillimis 3 notatis. Membrana aspera,

dilute luteola. Autosporae ovales.

Long. = lat. = 18-22; crass, c. 10 ft. Cell, matric. long. 22, lat.

24 ft.

Lismore(244, 246).

Differs from Ph. lenticularis (Ehr.) Stein, and Ph. Lendneri

Chodat, in its rectangular side-view, and the more or less regular

curved ridges across the face Cf. Chodat, Alg. Yertes, p. 147,

f.71,72.
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Phacotus reticulatus, n.sp. (PL xlii., f.l6.)

Cellulee a fronte visse circulatse; margine glabra; papilla humil-

lima inter setas; membrana insequaliter reticulata, colore dilute

rufescente; a latere ovales (ut videtur).

Long. = lat. = 22/x.

Lismore (246)

The lenticular form of the type is only a specific distinction,

and not characteristic of the genus.

Genus G o N i u m Miiller.

GoNiUM PECTORALE Miiller.

Coen. long. 40, lat. 44 [x.

Lismore (236, 237, 239, 260).

Genus Pandorina Bory.

Pandorina morum (Miill) Bory.

Coen. long. 31-36, lat. 25-32 /x.

Lismore (221, 237, 244, 246, 249).

Var. TROPICA, n.var. (PI. xliv., f.l8.)

Forma magna, ccenobio ovali ; cellulis magnis conicis dis-

junctis.

Coen. long. 52-70, lat. 44-60; cell. diam. 9-14 /x.

Lismore (242).

Our Australian specimens of Pandorina morum seem to differ

somewhat from the European. G. S. West, Br. Frw. Alg., p. 192,

says: "The ccenobia are spherical or subspherical . .
." and, with

this, his fig. 76A agrees. So also Chodat, Alg. Vertes, p. 150,

"Colonies globuleuses ou subglobuleuses . . .
." and his fig.58,xi.,

p. 123. Our forms are invariably oval, cf. Stein, T.xvi., f.l4, 15;

I have never seen a spherical specimen. Var. tropica is rare,

twice as large as usual, and the cells more isolated. The latter

are arranged in three layers, whose planes are parallel to the

long axis of the coenobium, viz., a central ring of 10, above and

below which is a rosette of 6-}-l. The cells do not reach the

centre. Were it not that the sexual reproduction and germina-

tion of the zygotes are reported to be different (G S. West, I.e.,

pp. 193-4), I should consider var. tropica to be an intermediate



BY G. I. PLAYPAIR. 337

form between the two genera Pandor na and Eudorina, especially

since the oval form of Eudorina (very rare here) was found in

company with P. morum var tropica in the same gathering (both

in profusion).

Genus Eudorina Ehr.

Eudorina elegans Ehr.

Ccien. ovale, long. 110-128, lat. 95-110, cell. diam. 20-22 /x. Ccen.

sphaeric. diam. ad 100 /a.

Lismore (223, 241, 242, 249, 260).

Eudorhia elegans here is generally spherical. In sample No.

242, however, the oval form was present in company with P.

morum var. tropica, supra, and showing a great likeness to it.

The cells were certainly globose, but were arranged (7-j-10-(-7)

in three planes imrallel to the long axis of the coenobium (as in

Pandoynna)^ not across the axis as shown by Chodat, I.e., p. 151,

f.76A.

VoLVULiNA, gen.nov.

Character idem ac speciei,

VoLVULiNA Steinii, n.sp, (PI. xliii., f.3, 4.)

Ccenobium sphjericum vel ovale, cavum, Volvoci simillimum;

integumento tenui, hyalino, membranaceo (ut videtur) nee

mucoso; intus cellulis aequaliter dispersis, integumento adhserent-

ibus instructum; cellulis tholiformibus magnis, a vertice circu-

latis, a latere semicirculatis vel rotundato-conicis, fronte planis,

postice rotundatis; stigmate rubro distincto juxta flagella posito;

flagHllis distinctis 2 quam in Volvoce vel in Eudorina paullo

latius inter se distantibus; vesiculis contractilibus aliquot (3 visis)

circa marginem anteriorem dispositis. Cytoplasma densum,

granulosum; endochromate dilute viridi in orranulis minutis ut

videtur disperso; chloroplastidibus nullis distinctis nee pyrenoi-

dibus.

Coenob. sphser. diam. 50-58; cell. diam. 10-15, alt. 8-12 [x.

Lismore(244, 246).

Eudorina elegans Stein (non Ehr.), I.e., T. xvi., f.8. Ob-

tained in abundance on June 26th, 1914, (winter) from rainwater

pools on grassland (once a swamp, I am told) alongside the Drill

10

i

Vip.
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Hall. Stein's figure would seem to suggest a mucous investment;

probably, however, it is merely an incrassate membrane. The

integument of our specimens is quite thin, and appeared to be

membranous. Stein gives two contractile vesicles at the base of

the flagella, as in Chlamydomonas] but my observations showed

several, at least three, at intervals round the anterior margin.

The flagella, also, were more widely apart than I have ever seen

them in any bi-flagellate form. The difference in the cell-con-

tents is merely a matter of nutrition. A central nucleus, x 3 /x,

was noted.

Var. SUBRENIFORMIS, n.var. (PI. xliii., f.5, 6.)

Cellulse subreniformes, fronte planse, a tergo subreniformes

depressse, in coenobii ambitu circa 12-15; ceteris ut in f. typica.

Coen. subsphser. long. 88-126, lat. 78-94; sphaer. diam. 110-114;

cell.diam. 10-14, inter se distant. 6-8 /x.

Lismore (246).

Cf. Eudorina elegans Stein, l.c.^ T. xvi., f.9, peripheral cells.

This form was gathered in abundance from the same place as the

type, but a month later (July 8th, 1914).

Var. PARViCELLULA, n.var. (PI. xliii., f.7-9.)

Ccenobium plerumque minus interdum minimum; cellulis ut in

f. typica vel in var. suhreniformi sed minoribus.

Coen. subsph. long. 64-100, lat. 60-90; cell. diam. 6-8 /x.

Coen. sphser. diam. 20-64; cell.diam. 5-6, inter se distant. 8-1 2 /x.

Lismore (244, 246).

This variation was formed to include the small spherical coeno-

bia with cells J size of the type, of which any quantity were ob-

served, of all dimensions. Coenobia were occasionally noted,

however, of almost the largest size, with cells just as small; and

both in coenobia, and in cells, a complete series was exhibited,

from the very smallest to the very largest. Cells of two sizes

were often present in the same coenobium.

Var. LENTICULARIS, n.var. (PI. xliii., f.lO.)

Cellulae paucse, latissimse, lenticulares, integumento intus ad-

hserentes; ceteris ut in f. typica.

Lismore (244).
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This interesting flagellate combines, in itself, some of the char-

acteristics of Volvox, Eudorhia, and Chlamydomonas. The like-

ness to Volvox is more apparent than real. The organism looks,

at first sight, exactly like a minute Volvox^ with relatively large

cells. No trace of parthenogonidia was observed, however, which

are almost always present in Volvox, and the construction of the

ccenobium is entirely different. The latter is hollow, and built

up of a single layer of Chlamydomonadine cells of the Pteromonas-

type, having a loose membranous investment. These are so

closely adpressed as to show, generally, a regular even margin in

optical section; but ccenobia were observed (Pl.xliii., f.ll) in

which the component cells had worked loose, the ccenobium

being gloeocystiform and irregular at the edge. The peripheral

cells, however, have the same relative position to the membrane

as in the type

—

there is no integument to the ccenobium other than

the loose investing membrane of the cells. In this, Volvulina

differs from Eudorina and Pandorina. Nevertheless, it is like

them in its vegetative multiplication. Each cell, when mature,

forms an 8-16-32-celled daughter-ccenobium. The latter are set

free by the breaking up of the mother-coenobium, and the solu-

tion of the membrane of the mother-cell. Such broken coenobia

were noted (cell, matric. diam. 36, ccen. filial. 24, cell. 3-4 ju) in

which it could be noted that there was a single layer of cells

without any investing mucus or membrane.

Genus V o l vox (Linn.) Ehr.

Volvox tertius Meyer.

Syn., Volvox Bernardii Playf., Biol. Richm. R., p. 106, PI. ii.,

f.5-11. Too late for correction, I came across a casual note by

Lemmermann in Plankt. Schw. Gewass., p. 105, on Volvox. He
says, " V. aureus Ehr., and V. tertius A. Meyer,* seem in many
ways to be interchangeable with one another, as they both pos-

sess round cells; these in V. aureus Ehr., are connected with one

another by protoplasmic threads, in V. tertius A- Meyer, on the

other hand, they are not." As the absence of these threads is

* Janet, Le Volvox, p. 143, gives the reference: Arthur Meyer, Die

Plasmaverbindungen und die Membran von Volvox glohator, aureus, und

tertius mit Rlicksicht auf die Thiereschen Zellen. 1896.
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characteristic of V. Bernardii, it is evident that the latter must

be identical with V. tertius Meyer.

While there is no doubt that, biologically, V. aureus and V.

tertius belong to the same species, since their zygotes are identical

{vide infra), the latter seems to be a distinct permanent variety,

and worth keeping separate (as a conventional species) for that

reason, and also on account, of the forms connected with it. Jn

Europe, it would appear that V. aureus is common, while V.

tertius is hardly known. Neither Chodat in Alg. vertes de la

Suisse, 1902, nor G. S. West, Br. Frw. Algi«, 1904, mention the

latter, nor have I seen any reference to it. On the other hand,

in this country, to judge at any rate from the Richmond River

district, V. aureus is very rare (I have only one record of it),

while V. tertius is common and widespread. It is probably a

permanent tropical and subtropical variety.

Coen. sphser. diam. 214, 220, 300, 320, 325, 360, 450, 500, 635,

700, 800, 950; membr. crass. 2-8, vulgo 2-3 /a; cell. diam. 5-8, ple-

rumque 8, inter se distant. 5-20 /x. Coen. filial, sphair. diam.

ad 250, rarius oval. long. 123-247, lat. 105-180 //, iiumero 2-10

plerumque 6-8; cell. diam. 4/x. Oosporje (usque ad 17) diam. 30 /x.

Lismore (223, 241, 249, 259, 260, 261), Wyrallah, Kyogle.

Var. ovALis, n.var. (PL xliv., f.4.)

Ccenobium ovale vel oblongum, paullo minus; coenobiis filialibus

paucis; plerumque ovalibus vel oblongis.

Ceen. long. 114-475, lat. 101-425; coen. membr. crass. 2-4 /x;

cell. diam. 4-8 plerumque 6/x. Coen. filial, long. 86-114/x(numero

1-5). Oosporse (numero 9-20) diam. 42-55, membr. crass. 3-4 /x.

Androgonidia immatur. diam. 10-15, matur. diam. 20-22. An-

theroz. long. 8-10, lat. 2-21 /x.

Woodburn (227), Lismore (241, 259).

A very rich gathering of this form was brought me by Mr.

Dan Jolly from a lagoon at Woodburn. On examining the

ccenobia in the living state with the aid of a Coddiugton lens, it

was noticeable that, in a large majority of cases, the specimens

were smaller than usual and quite distinctly oval or oblong, as

also were the daughter ccenobia. The number of the latter also in

the mother-conobium was less, 2-3 were common, 4 were frequent,
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and in no case were there more than 5. Male, female, and

vegetative coenobia were observed. The oospores correspond

exactly to the description given for V. aureus by Overton, Gatt.

Volvox, p. 33, {V. minor), and by Janet, Le Volvox, p.99. They

are smooth, with a thick outer and thin inner membrane, and

(apparently) a mucilaginous packing between the two. The
membrane is first hyaline, then yellow, orange, and finally red-

brown (PI. xliv., f.4).

Var. GUTTULOSA, n.var. (PI xliv., f.l.)

Cellulae subpyriformes, postice subglobosse, fronte in rostro

angusto acuto productse; stigmate rubro in extreme rostro posito;

cytoplasmate granuloso, chloroplastibus etiam; i3yrenoidibus

nullis, graiiiilis autem paucis magnis.

Cell. long. max. 16, rostra, ca. 6; cell. lat. max. 6, ap. 1| /x.

Cell, inter se distant. 12 /x. Coen. integum. crass. 6/x.

Lismore (250).

A very rare form, interesting, however, as showing how the

cells may vary in shape.

Var. TESSELLATA, n.var.

Cellulse a vertice visse dense congregatse, inter sedistantes 1-2 /x,

interdum fere contigu?e, ambitu ineequaliter orbiculata3, subpoly-

goniae, dimensionibus variis.

1. Coin, matric. diam. 475-600; cell. diam. 2-6 vulgo 4 /x. (PI.

xliv., f 2.)

Lismore (242).

2. Ccen. filial, diam. 180; cell. diam. circ. 3/x. (PL xliv., f.3,)

Lismore (242),

This form is found both in the free mother-ca3nobia and in

daughter-coenobia; in the latter case, the mother-coenobium very

often conforms to the type. The variation was plentiful in No.
242, a gathering taken out of roadside rainwater-pools on June
2nd, 1914, (winter) after heavy rains,

VoLVOx GLOBATOR (Linn.) Elir. (PL xliv., f.5, 6.)

Coen. diam. 450-600; integum. crass. 1-8; cell. diam. 4-6, vel 6-8,

fills connect, crass, ca. 1 /x, inter se distant. 2-3 /x. Zvgota?,
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numero circ. 200, diam. max. 50-60, cell. diam. 34-36, membr.

s.sp. circ. 3, spin. long, ad 8 /x.

Lismore(260, 261).

V. ylohator is only a little less rare in the district than V.

aureus. The cells, of the specimens I have noted, did not show

as distinctly stellate as the European forms, and as figured in

Overton, Gatt. Yolvox, T. i., f . 4, rather than in Klein, Gatt.

Volvox, 1889, T.X., f.2, or in Janet, Le Yolvox, p.39, f.3. The

connecting filaments (for they can hardly be termed arms) are

very faint and indistinct, and not more than 1 /x thick, hj^aline;

while the cells are very irregular in outline, but apparently more

compact than in European specimens, and rather closely packed.

The chloroplast is sometimes pale yellow-green, but just as often

the same pale green colour as in V. aureus. The oospores are

yellow or green, with a hyaline integument consisting of an inner

and an outer membrane separated by a mucous zone, the outer

membrane covered with conical spines somewhat longer and more

pointed than generally figured.

Var. AUSTRALis, n.var.

Coenobium cellulis a vertice visis insequaliter polygoniis, den-

sissime ordinatis indiciis filorum solis cernendis; cellulis a latere

(sectione opticali) ylohosis. Chloroplastides dilute virides.

Ccen. diam. 500; cell. diam. 3-4, vel 4-6, inter se distant. 1 //.

Lismore (261). Cum priori.

This form is almost indistinguishable from V. tertius var.

tessellata; the cells are of the same colour, globose in sideview,

very closely packed, almost touching in places, and the connect-

in2 strands are absent. The cells, seen from above, however,

are, in this variation, a little more irregular in outline, and here

and there, at the angles, a slight point indicates the position of

the missing filaments.

VoLvox LiSMORENSis, n.sp. (PI. xUv., f. 7, 8.)

Cellulse a vertice visse inaequaliter polygonise nee stellatse, filis

tenuissimis, ssepe inter se reticulatis, conjunctse; stigmate rubro

distincto. Cellulae a latere ut in V. globatore, pyramidales, a

tergo psene planae, angulis lateralibus productis, filis tenuissimis
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conjunctse, stigmate ad apicem. Chloroplastides luteo-virides,

pyrenoidibus nullis visis.

Coen. diam. 790; cell. diam. 8, inter se distant. 20 /x. Coen.

filial, diam. 215-275, cell. diam. 6, inter se distant. 2 {x.

Lismore (250).

This species resembles V. glohator in the colour of the chloro-

plasts, and in the shape of the cells in optical section. From

above, however, the cells are not stellate, but only irregularly

polyhedral, with a minute point at the angles sometimes. They

are connected by extremely delicate threads, much more delicate

than in F. aureus^ sometimes hardly visible. Generally, the

threads are double, rarely triple, and, instead of running directly

between the cells, they have a habit of anastomosing with one

another.

Var. GLOBULIFERA, n.var, (PI. xliv., f.9.)

Coenobium cellulis a vertice inaequaliter polygoniis, filorum

indiciis solis raro cernendis; cellulis a latere glohosis.

Coen. diam. 290-500; cell. diam. 7-8, inter se distant. 6-20 fx.

Coen. filial, diam. 150, cell. diam. circ. 8, partic. ultim. circ. 3 /x.

Lismore (250). Cum priori.

The cells, from above, are irregularly polygonal, with the angles

occasionally drawn out a little; here and there, but only rarely,

one of the very delicate filaments might be noted. In sideview,

the cells are globose. A figure (PI. xliv., f.9) is given of the

surface of one of the daughter-coenobia; the cells were large, 8 /a

in diameter, and indistinctly outlined with smaller cells of many

shapes and sizes between. The large cells seemed to be frag-

menting into 4-6 smaller cells, 3 /x in diameter—the ^^ partic.

ultim "^ supra.

Genus Hydrodictyon Roth.

Hydrodictyon reticulatum (L.) Lag.

Cell. long. 200, lat. centr. 32, ap. 40 /x.

Lismore (255).

Genus Inepfigiata W. &G. S. West.

Ineffigiata neglecta W. & G. S. West.

Small pieces, up to diam. 90 /x, plentiful, of a brownish- or

yellowish-green colour.
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Lismore(185, 223, 260, 261).

Bofryococcus Brauiiii very rare, only just recorded.

[For genus Trochisia, see Appendix, under Chytridiacece.]

BACILLARIE^.

Genus Amphora Ehr.

Amph. Lagkrheimii var. minuta, n.var. (Pl.xlv., f.8.)

Forma minima, striis nullis visis.

Long. 15-20; lat. frust. 7-9, ap. 3; lat. valv. 4-5 /x.

Lismore(211).

Cf. A. Lage7'heimii Cleve, Diatomiste ii., p. 99, PL vii., f.2;

Synopsis ii., p. 11 8. The latter is a very rare form, known only

from Ecuador. Cliaracteristic of the species is the short, stauri-

form mark in the centre of the dorsal margin. The type mea-

sures 50-70 /x in length, and was obtained from rocks moist with

fcesh water. Var. minuta was found, alive, in some quantity,

in a mucous stratum of Phorm. corium, at the edge of an open

concrete water table in Carrington Street. The chloroplasts were

very distinct, with four minute elieoplasts as figured.

Genus Staukoneis Ehr.

Stauronkis fulmen Brightwell. (PI. xlv., f.9.)

Long. 114-1 96; lat. valv. 30, subapic. circ. 12; crass, frust. 30-33/x.

Lismore(185, 240, 249).

Known only from Java, Australia, and !New Zealand. Cf.

Brightwell, Micr. Journ., vii., p. 180, PI. ix., f.6. Widespread in

swamps throughout this country. There is a double columella,

with a true raphe (undulate) in the space between. Cleve, Syn.

i., p. 150, gives this form as capitate. T have never noted it,

however, with more than a rostrate apex. Here, the apices are

exactly those of Stanr. acuta, of which Cleve considers it a

variety.

Genus Pinnularia Ehr.

PiNN. STREPTORAPJiE var. GiBBOSA A. Cleve. (PI. xlv., f.lO.)

Long. 140, lat. 20 /x. Striae 7 in 10 fx.

Lismore (185).
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Cf. Astrid Cleve, Diat. Lule Lappmark, p. 6, T. i., f.l; P. T.

Cleve, Diat. Finland, p. 23. Ends conical, frustule only very

slightly inflated in the middle. P. T. Cleve gives stride 5 in 10/x;

A. Clevp, 7 in 10/x.

P. DiVERGENS var. ELLIPTICA Grun. (PI. xlv., f.ll.)

Long. 70, lat. 16 /x. Striae 7 in 10/x.

Lismore(185).

Grunow, Diat. Fr. Josefs Ld., p. 98, Pl.i., f.l9; Cleve, Syn. ii.,

p. 79; the latter gives 75 x 15 /x, stride 8-10 in 10/x. The larger

sizes of F. Brehissonii type and the smaller of P. divergens var.

elliptica seem to be identical in appearance, cf. Lagerstedt, Diat.

Spetsb., PI. i., f.2a, which is accepted by Cleve as F. Brebissonii:

the figure gives long. 62, lat. 17 /x

Genus N a v i c u l a Bory.

Navicula suBTiLissiMA Cleve. (PI. xlv., f. 12.)

Long. 38, lat. 8, ap. 5 /x.

Lismore(185).

Syn., St<iuro7ieis linearis Lagerstedt, Sotv. Diat. Spetsb., 1873,

PI. ii,f.l3. Cf. Cleve, Diat. Finland, 1891, PL ii., f.l 5, who
gives 32 X 5 /x; Lagerstedt, long. 30-34, lat. 7-8 /x. A'av. linearis

Grun., 1860, prevents the adoption of Lagerstedt's specific name.

A rare diatom, known only from Lappland, Sweden, and Spitz-

bergen. There is a faint pseudostauros on either side of the

central nodule.

DiADESMis-forms.

N. CONFKRVACEA var. PEREGRINA (W. Sm.).

Long. 15-20; lat. valv. 8, crass, frust. 4-8 /x.

Lismore(178, 187, 188, 190, 192; 193, 195, 197).

Diadesmis confervacea var. peregrina, IMol. Richm. K., PI. v.,

f .25. The frustules are so strongly agglutinated together, that

the filaments always break by the valves coming apart. The

following species, which were also found in long ribbons, I have

arranged as Diadesmis: but the ribbons seem of a different

nature from those of jVav. confervacea, being very fragile; and,
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in gatherings, the frustules are generally found separate, or in

groups of 4-8.

Navicula minima Grun. (PI. xlv., f.l3.)

Long. 14-16, lat. valv. 5-6; crass, frust. 3 /x.

Navicula atomus Nag. (PI. xlv., f. 14, 15.)

Long. 6-9, lat. valv. 3-4, plerumque 4; crass, frust. 3 fx.

Navicula exilissima Grun. (PI. xlv., f.l6.)

Long. 10-14, lat. valv. 4-5; crass, frust. 3 /x.

Navicula Flotowii Grun. (PI. xlv., f. 17.)

Long. 14-22, lat. valv. 5-6, ap. 2-3; crass, frust. 3 /x.

Lismore, all four forms (178, 186); the last three (176, 178);

JVav. atomus {17Q, 178, 186, 192, 196).

Of. Van Heurck, Diatomacese, pp. 227-230, P1.5, f.229, 231,

234, 238. Nav. Flotowii is the only one of these four that is

recognised by either Cleve or Van Heurck as Diadesmis. Here,

however, I find them all in long ribbons (diam. 6, 8, 10, 11, 12, 13,

14 // in sample No.186). Also, they all exhibit a similar appear-

ance under the microscope, and are all found in quantity associ-

ated together. There seems, therefore, to be some connection

between them.

Genus Vanheurckia Breb.

Vanheurckia rhomboides (Ehr.) Breb. (PI. xlv., f.l8.)

Long. 68, lat. 16, ap. circ. 4 //..

Lismore (185).

Cf. Donkin, Brit. Diat., PI. vi., f.ll. A very rare form of the

genus; this is only my second record of it. The other specimen,

from the Sydney Water Supply, measured 90 x 16/x. The apex

is simply rounded, not rostrate at all.

Vanh. vulgaris (Thw.) Van Heurck. (PI. xlv., f.19-21.)

Long. 40-50, lat. 10-14, ap. 3-4 /x.

Lismore (185).

Thwaites, Ann. Mag. Nat. Hist., Ser. 2, Vol. i., Pl.xii., f.Hl-5.

Not Van Heurck, Diatom., p. 239, f.39 (= V. viridula) nor P1.5,

f.252. Thwaites says "lanceolate, suddenly narrowed near the
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apices," and his figures show a plump little frustule, not at all

slender, elliptic-lanceolate, with sides well arched, not parallel,

suddenly constricted near the ends into a short rostrate apex.

Forms of this genus are common enough in the swamp-waters of

this country, but I have never yet seen them in mucous tubes.

Var. RiCHMONDiiE, n.var. (PI. xlv., f.22.)

Forma fascia transversa, usque ad margines valvse non perti-

nente, utrinque ad nodulum centralem instructa.

Long. 54-58, lat. 12-14/x.

Lismore (185). Cum priori.

This form is more like those given for the type by Van Heurck.

Vanh. cuspidata var. ambigua (Ehr.) Cleve.

Long. 66-80, lat. 19-20, ap. 4-5 fx,

Lismore (213, 221,253).

Kav. ambigua Ehr., in Donkin, I.e., PI. vi., f.5. Cleve, Synop-

sis i., p. 109. This form is very like V. vulgaris, from which it

may be distinguished by its larger size, and specially by a very

slight angularity here and there in the arched sides. It is

frequent at Lismore in waterholes and swamps, and in the

mucous strata of the MyxophycecB.

Forma.

Forma fascia transversa utrinque ad nodulum centralem in-

structa.

Long. 76, lat. valv, 20, ap. 6; crass, frust. 10 /x.

Lismore (223).

Compare V. vulgaris var. Richmondice, supra.

Genus Gomphonema Ag.

GoMPH. LANCEOLATUM var. INSIGNE Greg. (PI. xlv., f.23.)

Long. 62, lat. 10 /x. Striae 8 in 10 /x.

Lismore (185).

Genus Achnanthes Bory.

ACHNANTHES WoODLAWNENSIS, n.sp. (PL xlv., f.24.)

Frustula oblonga genuflexa, zona connectente per longitudinem

striata, striis tenuibus 8-9. Valvse lineari-lanceolatse, in medio

evissime inHatae, apicibus conicis, transverse striatis. Valva
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inferior linea centrali et fascia transversali instructa. Valva

superior striata taiitum, linea centrali nulla nee fascia.

Long. 84, lat. valv. 18, frust. crass. 24 //. Striae 8 in 10 /x.

Woodlawn (225).

I can find no description answering to this form, in Cleve's

Synopsis. The stauros is 3 /x broad.

AcHNANTHES EXIGUA Grun. (PI. xlv., f.25, 26.)

Long. 13-16, lat. 6-7, ap. 3; frust. crass. 4 /x.

Lismore(l76, 178, 190).

Cf Schumann, Preuss. Diat., Nachtrag ii , PI. ii., f.59. This

species was found, in some quantity, along with Nav. 7ni7ihna

and its three companions (supra), and there was reason to believe

that its frustules had been originally, like the others, in long

filaments. Cleve, Syn., ii
, p. 190, gives dimensions, long. 13-17,

lat. 6-6 /x. He places the species in a class of Achnanthes which,

he says, has affinities with the groups of Navictila, including the

four mentioned above. The chromatophores of all are of the

same shape, so that it is highly probable that this form is really

a Navicula, and that the AchiiantlLes-iQSitxxYe^ are merely tem-

porary. I could see no genuflexion in the sideview of the

frustules.

Achnanthes linearis W. Sm.

Long. 13-16, lat. 4; crass, frust circ. 3 /x.

Lismore(178).

Found in company with JcA. exigua, above, and the four small

Diadesmis-iovms, of Navicula. I had a suspicion that the latter

w^ere occasionally to be found curved in girdle-view.

Genus S t e n o p t e r o b i a Breb.

Sten. anceps var. Heribaudii Playf.

Long. 105, lat. 6 /x.

Lismore (240).

These Proceedings, 1913, p. 535, PI. 56, f.21. Syn., Steu. miceps

Her ibaud (not Lewis), Diat. Auvergne, PI. v., f.4. Forms of

>S7e?A. auceps Lewis, { — Nitz. franconica Rein.) are widespread in

this country.
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bservata Cellulse quad- --.^^ ^-^
cylindrace?e, disjunctse,

( j
( \ ( \

ate bomogeneo vel min- r ^ v^ V^

MYXOPHYCE^.
Genus A n a b .e n a Bory.

Anab^na osciLLAiiJoiJiEs Bory. (PL xlvi., f.l.)

Cf. Biol. Richm. R., p. 127, for dimensions. Three shapes of

gonidia were noted in this one sample, viz.: (1) oblong, with

arched sides, and broadly rounded ends; (2) broadly cylindrical,

with Hat sides, and broadly rounded subtruncate ends; (3) long

narrow cylinders, with straight sides, and truncate ends.

Lismore (185).

Genus C y l i n d r o s p e r m u m Kiitz.

CVLINDROSPERMUM RECTANGULARK, n.Sp.

Stratum obscure-viride. Trichomata pallidissime aeruginosa,

ad genicula constricta, apicibus conicis. Vagina tenuissima,

distincte observata Cellular quad

ratse vel

protoplasmate

ute granulato. Heterocystides ro-

tundato-conicae vel oblongse sub-

cylindraceae; apicibus rotundatis.
. ^

Gonidia stricte cylindracea, lateri- fj
bus planis, apicibus truncatis; vel

| ]

doliformia, lateribus levissime arcu- —
atis, apicibus truncatis; vel rarius

elliptico-lanceolata, apicibus rotund-

atis; protoplasmate granulato, dilu-

tissime seruginoso psene hyalino.

Trich. diam. 4-5; cell. alt. 6-10,

ssepe 8 fx. Heterocyst. conic, long.

6-10, lat. 5-6, cylindr. long. 11-12,^

lat. 6/x. Gonid. cylindr. long. 12-15,

lat. 5-6, doliform. long. 1 6-20, lat. 7-8,

lanceol. 22 x 10/x.

Lismore (256).

Found on dripping rocks halfwav

Dn
D

n
Fig. A.

Cyliiidrospermum rcclanynlare,

ii.sp.;(x 1000).

up the New Cut. The
specimen showed very well the development of the heterocysts
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and of the gonidia. The trichomes and gonidia were very pale

blue, almost hyaline. A delicate sheath was distinctly observed.

Genus Plectonema Thuret.

Plectonema nostocorum Bornet.

Plentiful, much branched, almost hyaline, in a mucilaginous

stratum with other Lynghyece. I have never found this species

pale yellow-green, as noted by Gomont, Monog. d. Oscill., p. 103;

but almost all the blue-green Lynghyece have a yellow-green

form.

Lismore(213).

Plectonema crispatum, n.sp. (PL xlvi., f.2.)

Stratum sordide olivaceum. Fila primum sessilia csespitosa,

deinde arete intricata, abundanter pseudo-ramosa, pseudo-ramis

solitariis, curvatis. Vaginae distinctse hyalinse. Trichomata

pallide aeruginosa paene hyalina, apicibus conicis, ad genicula

baud constricta, protoplasmate homogeneo. Dissepimenta dis-

tincta baud granulata.

Trich. diam. 2-3, cell. alt. 1-2 /x.

Lismore(210).

Found as a pinky-brown stratum on a zinc-footwasher at the

Presbyterian Church. Other parts of the stratum, however,

were dull green, and the purple colouration was found to be

entirely due to inert vegetable debris. The trichomes themselves

were very pale blue, almost hyaline.

Genus Lyngbya C. Ag.

Lyng. iERUGiNEO-c^RULEA (Kiitz.) Gomont.

Trich. diam. 6-8, cell. alt. 2-4, plerumque 2J /x.

Lismore(199).

Trichomes strongly blue-green; dissepiments very distinct, in

the larger trichomes apparently minutely granulate: ends conical

or rounded. Sheath noted.

Lyng. Kutzingii var. DiSTiNCTA(Nord.)Lemm. (PI. xlvi., f.3)

Trich. diam.
1
J-2, cell. alt. circa 1 J /x.

Lismore(201, 206,211).
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Cf. Lemmermann, Engl. Bot. Jahrb., 34, 1905, p. 620. Syn.,

Lynghya suhtilis West, Alg. Lake Dist., p. 29, PI, x., f.58 ; L.

Martensiana (3 distincta Nord., Alg. Sandvich., p.4; L. circum-

creta G. S. West, Third Tanganyika Exp., p. 174, PI. 9, f.7. Tri-

chomes pale blue, with homogeneous but generally opalescent

protoplasm, so that the dissepiments are barely visible; occasion-

ally, however, with translucent protoplasm, when the septa are

distinct The same occurs in 0. splendida. The ceUs are square

or a little shorter than the diameter, the sheath very delicate,

filaments often spirally twisted, apices truncately-rounded.

Lynghya circumcreta G. S. West, I.e., is a plankton-form of the

species, the coiling of the filaments being a plankton^phenomenon

of not infrequent occurrence (cf. Melosira granulata var. circinalis

Playf., Syd. Water-Supply, p. 536), and not of any specific value.

It should be noted as confirmatory that this form was obtained

from the same two localities as L. Kiltzingii var. distincta, I.e.,

pars. 308. 309, at the same time of year.

Genus Phormidium Kiitz.

Phormidium uncinatum (Ag.) Gomont. (PI. xlvi., 14.)

l.Fila distincta, libera, vaginis baud agglutinatis. Dissepi-

menta plerumque baud granulata.

Trich. diam. 7-8, cell. alt. 2-4, vulgo 3-4 /x.

Lismore(212).

2. Fila distincta, libera, vaginis baud agglutinatis. Septa

granulata.

Trich. diam. 8, cell. alt. 4-5 fx.

Lismore(230).

3. Fila distincta, libera, vaginis baud agglutinatis. Septa ssepe

granulata. Trichomata omnia apicibus capitatis.

Trich. diam. 8, cell. alt. 4-6 /Jt,

Lismore (252).

Oscill. uncinata Ag., Ph. uncinatum (Ag.) Gomont, Monog. d.

Oscill., p. 184, PI. v., f.21, 22. Three, fine, mucous strata of this

plant were obtained, not one of which, as stated above, was in

the PAormic?mm-condition. The filaments were free, and
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wandered about the field of view. The trichomes pale blue-green,

transparent, attenuate, and curved at the tips; dissepiments dis-

tinct, sometimes smooth, sometimes granulate. A great variety

of apices were noted, the prevailing types, liowever, being

rounded, capitate, or with depressed conical calyptra.

Phormidium lucidum (Ag ) Hansg. (PI. xlvi., f.5.)

Fila distincta, libera; vaginis baud agglutinatis. Trichomata

dilutissime {aeruginosa, ad genicula constrict a, cellulis altioribus

plerumque dissepimentis incipientibus instructis.

Trich. diam. 8-1 0; cell. alt. 2 3 /x.

Lismore(213) Cum sequenti intermixtum.

Var. AMCENUM(Kutz.) mihi. (PI. xlvi., f.6.)

1. Fila distincta, libera; vaginis baud agglutinatis. Tricho-

mata dilutissime {aeruginosa semper paene hyalina, ad genicula non

constricta, apicibus conicis vel late-rotundatis, cellulis angustis,

dissepimentis conspicuis baud granulatis.

Trich. diam. 5-6; cell. alt.
1
J-3 fx, interdum ad 1 /x approx.

Lismore (213).

2. Fila libera. Trichomata saturate aeruginosa, apicibus rotund-

atis subtruncatis, dissepimentis interdum minute granulatis, ssepe

septis inconspicuis alternantibus. Cetera ut in f. precedente.

Trich. diam 8-10 (rarius 11); cell. diam. 3-4 /x.

Lismore (213).

3. Fila glabra libera. Trichomata dilute aeruginosa, ad geni-

cula quam levissime constricta, apicibus rotundatis conicis, dis-

sepimentis validis non autem granulatis.

Trich. diam. 6; cell. diam. 2-4, vulgo 2 /x.

Lismore (232).

Amphitrix amoena Kiitzing, (pro parte) Tab. phyc i., p 45, T.79,

f.l {sec. Gomont). Phorm. ambiguum Gomont, Monog. d Oscill.,

p. 178, PI. v., f.iO. This is a form of Ph. lucidum without con-

stricted joints. Not only are the two forms otherwise exactly

alike in general characteristics, but, in sample No. 2 13, I find

them intermixed; and, in No.232, an intermediate form in which

the constriction is very faint, represented only by a minute
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puncta-spot. In neither of these samples were the filaments in

the Phormiditim-condition.

Phormidium corium (Ag ) Gomont. (PI. xlvi, f.7.)

Trich. diam. 3-3J; cell. alt. 3-8, vulgo 4 /x.

Lismore(205, 209).

Cf. Gomont, I.e., p.172, PI. v., f.l, 2. Pale blue, generally

transparent, with distinct dissepiments, protoplasm minutely

granulate, sometimes a central body in the middle of each cell.

Stratum membranous or coriaceous.

Var. ACUMINATUM, n.var. (PI. xlvi., f.8.)

Formse typicae consimile sed latius, Trichomata dilute viridia

apicibus acute conicis.

Trich. diam 5-8; cell. alt. 3-8, apical. 8-10 /x.

Lismore (207, 211,228).

First obtained from a roadside ditch near the Cathedral.

Gomont gives diam. 3-4| /x for the type, cell. alt. 3-8 /x. Our

specimens agree exactly with his details. In this form, the

trichomes are green rather than blue, and the natural tips are

acutely conical, in broken filaments (with projecting sheath)

they may vary from simply rounded to bluntly conical Phorm.

Crouani Gomont, I.e., p. 175, is a still broader form of this species,

diam. 7J-10J, cell. alt. 4-8 /x; the description agrees perfectly with

that of Ph. co7-iu7n, and var. acuminatum just connects the two

sizes. I do not see how PA. papyraceum{Ag.) Gomont, Ic
, p. 173,

PI. V
, f.3, 4, can be distinguished from Ph corium.

Var. CONSTRICTUM, n.var. (PI xlvi., f.9.)

Trichomata dilutissime aeruginosa, ad genicula constricta,

apicibus naturalibus acutissime conicis ; cellulis cylindraceis,

diametro ad duplum longioribus, protoplasmate minute granulato.

Trich. diam. 4-5; cell. alt. 8 /x.

Lismore (228). Cum priori.

Trichomes about the size of the type, but distinctly constricted

at the joints, and very sharply pointed; the cells cylindrical, not

quadrate as usual in this species. All the forms of Ph. corium

were true Phormidia, the stratum membranous, sheaths agglu-

tinated.

11
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Genus Oscillatoria Vaucher.

OsciLLATORiA PRiNCEPS Vaucher (PI. xlvi., t'.lO.)

Trich. diam. 28-44, ap. 18; cell. alt. 4-8 /x.

Lismore(187).

Gomont, I.e., p. 207, PI. vi., f.9. Colour pale grey-green, pro-

toplasm very finely granular, dissepiments not granulate. Speci-

mens are often found with a very thick sheath, and there are

indications of permanent septa across the sheath between the

cells (PI. xlvi., f.lOc). Found only in the river here.

OsciLLATORiA CORAKIANA, n.Sp. (PI. xlvi., f.ll.)

Fila lata, vaginis observatis. Trichomata subrubicunda vel

atrochalybea, viridi tincta, interdum ad genicula constricta;

apicibus leviter attenuatis rotundatis, aut arcuatis subtruncatis;

cellulis angustis ; dissepimentis conspicuis, gianulatis; proto-

plasmate minute granulato.

Trich. diam. 11-12; cell. alt. 2-4 /x.

Coraki (202).

The colour of the trichomes, a pale pinky-brown, or dark grey,

flashed with pale green, seems to distinguish this species from

all others. The trichomes are sometimes constricted, sometimes

not; it is a character that I find to be of very doubtful value.
(

OsciLLATORiA FORMOSA Bory. (PI. xlvi., f.l2, 13.)

Trichomata dilute cyanea vel dilute viridia, vulgo ad genicula

constricta sed non semper, dissepimentis rarissime granulatis.

Trich. diam. 4-7; cell, alt 2-4 /x Vagina repetitim observata

Lismore(201, 206, 207, 208, 221, 226, 229).

Gomont, I.e., p.230, PI. vii., f.l6. Very frequent in the dis-

trict; the smooth, rounded, uncinate tip cannot be mistaken

The breadth is usually 5-6/x, with cell. alt. 3-4 /x. The dissepi-

ments are almost invariably smooth; in No.229, however, (a pure

mucous stratum) the dissepiments have the appearance of thin

lines, with 3-4 very distinct granules strung on them.

Var AUSTRALICA, n.var. (PI. xlvi., f.l4.)

Trichomata dimensionibuset ceteris ut in forma typica, cellulis

autem protoplasmate spisso, globo centrali colore pallido, ubique

zonfi ansjustPi coloris saturatioris circumcincto.
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Trich. diam. 4-8, vulgo 5-6: cell. alt. 2-4, plerumque 3-4 /x.

Lismore (202, 213).

The contents of the cells are peculiarly arranged in this form,

giving it a distinct appearance. The protoplasm is opalescent,

the central portion very pale and surrounded by a narrow zone

slightly darker in colour.

Appetidix on the Algal Fungi and Schizomycetes.

ALGAL FUNGI.

CHYTRIDIACE.E.

Genus C h y t r i d i u m A.Br.

Chytridium GRE(iARiuM Nowakowski.

Filling the carapaces of dead rotifers,

as usual. The identification is certain,

and I have followed Nowakowski in the

nomenclature; but it seems to me that

this form is doubtfully placed under j,^- j

Chytridium. Chytridium gretjarium
;

T • /.-lO" i^A A\ mature cell about to de-
Lismore (2o<, J44). ,. , ^„.,

^ '
' hisce; ( x 66o).

Chytridium amphohoidium Playf.

Olpidium amphoridiuui, e lapsu, Biol. Richm. K., p. 137; Chy-

tridiutn amphoridium, ibid., PL vii., f.5.

Lismore (220). On Macrothrix s;;i7iosa(Entomostraca).

Chytridium gracillimum, n.sp.

Cellulae gracillimse, ensiformes vel fusiformes; apicibus acutis

acuminatis; inferne lateribus ad balsin acutam sensim sensimque

convergentibus; stipite nullo nee pede. Cytoplasma hyalinum,

granulatum, chloroplastidibus nullis. Membrana hyalina tenu-

issima.

Cell. long, ad 240; lat. 6-8 /x.

Lismore (236) on Lemna; (249) on Moina projjinqua (Entomo-

straca); (254).
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Var. FALCIFORME, n.var. ._

Cellulae superne pulcherrime crispatse.

Long, vertical. 90, lat. 54 ; cell,

diam. 6 />t.

Lismore(236)

This species is very like Chara-

ciu7n ensiforme Herm., (cf. G. S.

West, Br. Frw. Alg.,p.200,fig.80D),

but it has no stipes or expanded

base, and no chlorophyllaceous con-

tents. It is still more like Chamce-

siphon ciirvatus Nord., Alg. Sand-

vich., p. 4, T.i., f.2, but the forms of

Chamcesiphon have a definite sheath

of considerable thickness, enclosino;

f >W a chlorophyllaceous core. The mem-

brane in Ghytridinm gracillimum

Y^ 2
^^ very thin, is not of the nature of

Chytridium (jraciUimum, n.sp. ; a sheath, and also there is no chloro-

a, 6, young forms ( x 330) ; c, phyll in the cell-contents. The
mature cell dehiscing (

x 400); gpecies is not uncommon, and small
d,tip of another ripe speci-

^^^^^ sometimes be met with
men(x500): c, var. falcitormt,

in numbers.
men(x500);

n.var.( x 330).

Chytridium clavum, n.sp.

Cellulae claviformes, apice inflatse, capi-

tatse; inferne lateribus ad basin acutam

sensim sensimque convergentibus, stipite

nullo nee pede. Cytoplasma hyalinum

homogeneum.

Cell. long. 20; lat. 2, ap. 3 /x.

Lismore(254). In quantity on Ilyal.

dissiliens.

Genus T r o c h i s i a Kiitz.

Syn., Acanthococcus Lagerheim. In every form mentioned

below, the contents of the cell were hyaline, without a trace of

chlorophyll.

Fig. 3.

Chytridium clavum, n.sp

I
x 665).
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Trochisia hirta (Reinsch).

Cell. diam. s.sp. 27-34; sp.long. 4-6//-. Lismore (225, 236).

Syn., Acanthococcus acicidi/erus Lag. ; A. hi7'tus Reinsch,

Genus Acanthococcus^ p. 240, T. xi., f.l, 5, 15. Reinsch gives

diam. 15-32 /a, cf. Biol. Richm. R., PI. vii., f.2, and the dimen-

sions on p. 136.

Var. ELLIPTICA Playf.

Cell. long. s.sp. 74-80, lat. s.sp. 38-62; sp.long. 5-12//.

Lismore (236, 244). Biol. Richm. R., p.l36, PI, vii.

Trochisia hystrix (Reinsch).

Cell. diam. s.sp. 133; sp. long. 16 /x.

Lismore (236).

Reinsch, /.c, p.241, T. xii., f.25. It

ought, by rights, I think, to be set pj , 4

down as a variation of Tr. hirta. Trochisia hi/slrix; segment

Noted in the same sample with that of margin ;( x 665).

Diam. cell. 43-46 //. Long. si)in. 4-7//.

f.l.

^lilUyiiiii^;^/

species and var ellipfica.

Reinsch.

Fig.o.

Trochiiiia pachy-
derma; ( x 1000).

Trochisia pachydermia (Reinsch)

Cell. diam. s. membr. 18, rugis membr. 2// alt.

Lismore

Reinsch, I.e., p. 240, T. xi., f.8, 9, gives diam.

12-19 /x. A good number of his other species

would seem to be only forms of T. i^cLchyderma.

Eight cells found together, apparently, in a

rotifer-skin

Trochisia Lismorensis, n,sp.

Cellula; sphsericte setis brevibus bifidis dense

vestitae. Cytoplasma hyalinum.

Cell. diam. s. setis 26; set. long^ 4 //.

Lismore (225).

Two species somewhat like this are Tr.

hrachiolata (Mob.) Lemm., Nord. Plankt.,

FlagelL, tfcc, p.l6, fig.58, and Tr. (Acanth.) Trochisia"Lismoren-

spinosa (Reinsch), I.e., p. 241, T. xi., f.6. The sis, n.sp. ;( x 665).

former is a marine species, and, in both, the spines, though bifid,

Fig. 6.
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are of a different character, much stouter and more like elongated

verructe. In Tr. Lisynorensis, they are mere bifid setse, Very fine

and thickly strewn.

8CHIZ0MYCETES.
Micrococcus prodigiosus (Ehr.) Cohn.

The two zoogloea-forms attributed to Bacterium iermo, Biol.

Richm. R., p. 140, PI. vii,, f.l4, belong, probably, to this schizo-

phyte. B. termo has, indeed, a similar zoogloea-state, but coarser

in the grain, on account of its larger cells.

Lismore (206).

Bacterium termo (Ehr.) Duj.

==3 Cell. long. 2-4, lat. 1 /x; plerumque 3x1/7..

c;:^ Lismore (185, 225).

^ (--3^ "'" ^^^® never been able to see the llagella, but,

by the way in which the cells tend to adhere to
Fig. 7.

-^ "^

B%cferiui7i Urmo', the glass-slip by one end for some moments after

( X 1000). ^i^g other end is free, I consider they have a

flagellura at each end. This getting temporarily stuck to the

glass-slip by a fiagellum is quite a common

occurrence among the smaller fiagellates,

both animal and vegetable.

Bacterium gigas, n.sp.

CellulEe bacilliformes ex inflationibus

globosis 4-6 contingentibus compositse; in

extremis flagello singulo prseditse.
^.j^ g

Cell. long. 8-12, lat. 2 /x. Bacterium gigas, n.sp.;

r- /.)..f;\
(xIOOO).

Lismore (225).
Bacillus ulna Cohn.

i.-> ,r;.-^... --0-. • •ro-i-yvri Cell. alt. 5-20, diam. 2 /a.

Lismore (259).

In quantity with B. subtilis, broken

filaments in pieces up to 60/x long. 'I he

cells generally 20 /x long, dividing into

10 /x and 5 /x. The contents homo-
¥\g.9.-BaciUu.s ulna Cohn.;

^^^^^^^^ ^^^^ scattered granules, large

and small. The faint blue colouration,

which was apparent, is probably caused by an opalescent refrac-
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tion from the granules, and not by any colouring matter. B.

ulna is very rare; I remember to have noted it only once before.

Spirillum volutans Ehr.

Anfract. diam. 7, alt. 12; fil. diam. H /x.

Lismore(178, 186, 187,233).

This is exactly the size of Cohn's broadest figures.

Var. MAXIMUM Playf.

Anfract. diam. 14, alt. 24; fil. diam. 1| /ot.

Lismore(233).

The spirals are twice as broad as in the type, cf. Biol. Richm.

R., p.l39, PI. vii., f.8.

Spirillum laxissimum Playf.

Long. 10; fil. diam. 1 /x. Anfracti-

bus singulis.

Lismore (236, 259).

Cf. Biol. Richm R., p. 139, Pl.vii., ^ig.lO.

f.lO. Spirochceteplicatilis{UO), and
Spiroch.He plicatilis Ehr.;

Vibrio serpens were also observed.

EXPLANATION OF PLATES XLI. XLVI.

(All figures magnified 665 diameters, unless stated otherwise.)

Plate xli.

Fig. 1.

—

Gonatozyyon moiiotceniuni var. tenue, n.var.

Fig.2. ., Biebissonii var. minutnm \V. & G. S. West.

Fig.3.— Peninm maygaritacenm var. pulrerithntnm, u. var.
; ( x 500).

Figs. 4, 5. ,, ,, var. i?idiui\<«?im, u.var.
; ( X 500).

Fig.6. ,, cucAirbitiiium van-, suhpolymorphum i. o'as.sior, n f. ;( x 350).

Fig. 7.

—

Closterium Spetsbergense var. palnstre, n.var.; tip.

Fig. 8. ,, yracile var. suhstrxgosum (Rac.) mihi.

Fig. 9. ,, ?>ro7mm Breb. ;{ x 335).

Fig. 10. ,, jorce^07iytim Breb. ; tip of Australian form.

Fig. 11.— Mixed form, (a) Cosmarium nctangulare var. nodulatum f, minor

Playf., (6) Cos. rtct. var. Boldtii f. minor, n.f.

Fig. 12.

—

Cosmarium rectangulare var. biretnm, n.var.

Fig. 13. ,, ,, ,, ,, f. rectilinearis, n.f.

Fig. 14. ,, ,, ,, ,, i. anyuslior, u.i.
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F\g.l5.— Cosmarium rectavgulare var. quadrigeminatum f, latior, n.f.
;

(a)side-view.

Fif. 16. ,, ,, vsti*- angustius f. minor, n.f.; (a) end ;

( X 1000).

Fig, 17. ,, pse.udoprot7iberans v. australe, n.var. ;(a) end; ( x 500).

Fig. 18. ,, moniliforme var. suhquadratum, n.var.

Fig. 19. ,,
veimsttim var. Borgei, uom.iiiov.

V'\if.20. —Ojiychonema fili/orme (Ehr.) Roy & Bissett.

Picr.21. ,, /(¥ve var. micracaiithumlHord.

Plate xlii.

Fig.l.- -Zygnema pectinatum (Vauch.) Ag , forma; ( x 220).

Fiff.2.- Spirogyra Oreinlhana var. aufftralis, n.var. (a, 6) infertile; ( x 335),

(c) with spores; ( x 220).

FitT.3.— CoHviarium ohsohtiLm var. Sitvense f. dentata, noni.nov.
; ( x 500).

Fig.4. ,,
anricidatum Reinsch, ( x 500); (a) dentations; ( x 1000).

Fig.5. ,, ,, forma ( x 1000) with the protruding mem-

brane of Cos, ohsoletum at the basal angles. The semicell consti-

tuted a forma mixta conjointly with a semicell of CVs. ohsoletum var.

Sitvense f. dentata.

Fig.6.

—

Cosmarium Askenasyi var. crateri/orme, n.var.; ( x220).

Fig.7. ,, Blyttii var. Lismorense, n.var. ;( x 1000).

Fig.8. ,,
Woodlaw7iense, u.sp.; {a) end.

Yig.9.—{a)Xanthidium inchoatum Nord., f. spi?iis nullis; ( x 500).

Fia.lO. ,, ,, var. Cracoviense (Rac.) mihi, (also 96);

( X 500).

Fig.ll. ,, j» var. a^^i?mm (Rac. ) mihi (a), with va.r.

mammillatum Playf.(fe); ( x 500).

Fig. 12.—Chlamydomonas glohidosa Ferty.

Fig. 13, ,,
mo?ia<ima (Ehr. ) Stein.

Y\g.\^.— Pteromonas alata var. australis, n.var.; ( x 1000).

Fig.lo.—Phacotus rectangularis, n.sp., (a) side; ( x 1000).

Fig. 16. ,, reticulatm, n.sp., (a) side; { x 1000).

Plate xliii.

Fig. \. Chlamydomonas pisi/ormis var. ovalis, n.var., (a) front, (6) side;

( X 1000).

Fig. 2.

—

Phacotus rectangularis, n.sp., with autospores;( X 1000).

Figs. 3, 4.— Volvulina Steinii, gen. et sp.nov.

Figs. 5, 6. ,, ,, var, .s?/,6remyormw, n.var. ;( X500).

Figs.7-9. ,, ,, var. parmce^^w^a, n.var.
;
{fig.7 X 500).

Fig. 10. ,, ,, var. lenticidaris, n.var.

Fig.ll. „ „ forma; (X335).
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Plate xliv.

Fig.l.— Volvox terlius var. guttulosa, n.var.

Figs.2, 3. ,, ., var. tessellata, n.var.; ( x 1000).

Fig.4. ,, ,, var. ova^is, n.var., ripe oospore; ( X 500).

Figs. 5, 6. ,, glohator {\j.) Ehr.; (5)surface-view ( x 1000), (6)ripe oospore;

( X 500).

Figs.7, 8. ,, Lismorensis, n.sp.; (7)front view, (8) optical section.

Fig. 9. ,, ,, var. globuli/era, n.var., surface-view of

daughter-coenobium.

Fig.lO.—Chlamydomonas gloeocysti/ormis va.r. australis, n.var. ;( x 1000).

Fig. 11. ,

,

pisi/ormis Dill.
; ( x 1000).

Fig. 12.

Fig. 13.

Figs. 14, 15.

Fig. 16.

,, var. cylindracea, n.var.; ( x 1000).

,, var. ovalis, n.var.; ( x 1000).

,, var. ohesa, n.var. ;( x 1000).

DeBaryana Gorosch. f.
; ( x 1000).

Fig. 17.

—

Carteria ovata, n.sp.; ( x 1000).

Fig. 18.

—

Pandorina morum var. tropica, n.var.; ( x 600).

Plate xlv.

Figs.l, '2.—Symira uvella Ehr.; ( x 1000).

Fig.3. ,, granulosa, n sp. ; ( x 1000).

Figs. 4, 5. ,, awsfra^ieTMz'.s, n.sp. ;( X 1000).

Figs.6, 7.— Tessella volvocina, gen. et sp.nov.; (6)coenobium ( x 335), (7)cells

enlarged ( x 665).

Fig.8.

—

Amphora Lagerheimii var. minuta, n.var.
;

(a) frustule, (6) with

chromatophores, (c, d) valve-view; ( x 1000).

Fig.9.

—

Stauroneis fulmen Brightwell; ( x 335).

Fig. 10.—Pinnularia streptoraphe var. gihhosa A. Cleve; ( x 500).

Fig. 11. ,, divergens var. elliptica Grun.

Fig. 12.

—

Navicida subtilissima Cleve; ( x 1000).

Fig. 13. ,, minima Grun. ; ( x 1.330).

Figs. 14, 15 ,, a^om?<s Niig., two forms, (15) showing chromatophores;

( x 1,330).

Fig.l6. ,, exilisfiima Grun.; (a) with chromatophores; ( x 1330).

Fig. 17. ,, Flotoxvii Grun.
; ( x 1330).

Fig. 18.— VanheurcJcia rhomhoides (Ehr.) Br^b.

Figs. 19-21. ,, vulgaris (Thvr.)VSin Heurck.

Fig.22. ,, ,, var. Richmondice, n.var.

Fig. 23.— Gomphonema lanceolatum var. insigne Gregory.

Fig.24.

—

Achnanthes Woodlaxonensis, n.sp., (a) girdle-view; ( x 500).

Figs.25, 26. ,, exigua Grun., (25) x 1330; (26)showing chromatophores

xlOOO.

13
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Plate xlvi.

Fig. I.— Anabifjia osciflaiioides Bory, types of gojiidia.

F'xg.l.— Ple.ctonema crispatnm, n.sp.

Fig.o.—Lyngbya KiUzingii var. difitinrfa (Nord.) Lenini.;(x 1000).

Fig. 4.— Pliormidium imcinatum (Ag.) Goinont.

Fig 5. ,, lnridum(Ag.) Ua.usg.

Fig.t). ,, ,, var. anKninm (Kiitz. ) mihi.

Fig. 7. ,, co?'i?tm(Ag.)Goniont; the cells showing a central l)0(ly.

Fig. 8. ,, ,, var. aaiminatiim, n.var.

Fig. 9. ,, ,, var. constrictum, n.var.

F\g.\i). — Oscillut' 7'ia prhiceps Vsiuch.; {a, h) tips of trichonies, (c) broken

filament showing tlie thick sheath and one of the permanent dis-

sepiments; ( X335).

F\g.\ I. -Oscillat07i I Gorakiatia, n.sp,

Fig. 12. ,, formosa F>oYy

.

Fig. 13. ,, ,, granulate form; (a) stouter, (6) moie slender.

Fig. 14. ,, ,, var. ttMs<ra/iVa, n, var.
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THE MOSSES OF LORD HOWE ISLAND.

By Dr. V. F. Brotherus and the Rev. W. Walter Watts.

Introductory Notes by Rev. W. W. Watts.

At the beginning of July, 1911, I started on a health-trip to

Lord Howe Island, and it was not until towards the end of

August that I again saw Sydney. Seven weeks was I privileged

to spend on the far-famed island, experiencing much kindness

from the hospitable residents, and collecting Ferns, Mosses, and

Hepatics from almost every accessible part of this beauty-spot of

the near Pacific.

The Ferns of the Island have been dealt with in these Pro-

ceedings (1912, xxxvii., p. 395, and 1914, xxxix, p. 257); and the

Hepatics in a paper on " Hepaticse Australes," in the Journ.

Proc. Roy. Soc. N. S. Wales, xlviii. (1914), p.94.

The present paper deals with the Mosses of the Island, which

I collected somewhat exhaustively, though there are some

localities which I was unable to visit.

From the bryologist's point of view, the most interesting part

of Lord Howe is the southern end, where the Island attains its

greatest width (nearly two miles), and where the twin mountains,

Lidgbird and Gower, lift their impressive heads, the former to

2,504 feet, and the latter to 2,840 feet. These mountains, fie-

quently "cloud-capped," are separated by the deep cleft of

Erskine Valley, where many cryptogamic treasures probably yet

remain for discovery. The top of Mt. Gower is a veritable para-

dise of plant-life—one of Nature's Botanic Gardens, consisting

of some 120 acres of rich scrub-land, intersected by gullies that

run always towards the north, and, on its southern edge, dropping

almost sheer into the ocean.

Here, on this rich plateau, may be found fern after fern, and

moss after moss, that occur nowhere else in the world. I was

fortunate enough to add to the number of the indigenous mosses
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of Mt. Gower, and I have no doubt that others will yet be dis-

covered. Very interesting, also, is the eastern side of Mt Lidg-

bird, where the land slopes up from the ocean to enormous cliffs

that bar access, on that side at any rate, to the top of the

mountain. The centre and north of the island, while less inter-

esting bryologically than the southern end, are by no means

negligible; and the neighbourhood of the northern "Look-Out,"

the Northern Hills, and the North Head, supplied me with

many treasures.

Specimens of nearly all my packets of mosses were submitted

to Dr. V. F. Brotherus, and he kindly found time to examine

them and report upon them. The results of our joint work

appear in the following pages. Twenty-two new species are de-

scribed, and a few new varieties.

Some supplementary notes, dealing mainly with previous

records, will be found at the end.

I take this opportunity of sincerely thanking Dr. Brotherus

for his invaluable assistance, without which the publication of

this paper would have been scarcely possible.

i. Group Acrocarpi.

DICRANACEiE.

Trematodon Michx.

Trematodon sp. (sporogon destroyed).

Second open gully, south of King's, at western base of Mt.

Lidgbiixl.

The specimens were indeterminable, on account of the capsules

being too old; plants should be collected in April or May, or in

October or November.

Ceratodon Brid.

C purpureus (L.) Brid.

Open gully, south of King's.

HoLOMiTRiUM Brid.

H. PERiCHiETiALE (Hook.) Brid.

Saddle-Back and Mt. Gower.
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Var. RonusTUM Broth, et Watts, var.nov,

Robustior, folia sicca minus crispata, baud circinato-incurva.

Saddle Back (No. 449).

DiCRANOLOMA Ren.

D. BARTRAMioiDES (Brotb.) Par.

Mt. Gower, on trees.

D. DiCARPUM (Hscb.) Par.

iMt. Gower; Saddle Back; Erskine Valley; track to "Dinner

Run"; etc.

D. Menziesii (Tayl.) Par.

Mt. Gower, mixed witb D. bartramioides and D. dicarpum

(No.426).

Leucoloma Brid.

L. SiEBERiANUM (Hscb.) Par.

Saddle Back; Mt, Gower; etc.

f. LONGIPILA.

On slopes of Mt. Gower, above tbe Saddle Back, mixed witb

tbe typical L. Sieberianum.

Campylopus Brid.

C. CLAVATus (R.Br.) H.f.W.

Mt. Gower.

C. iNTROFLEXus (Hedw.) Mitt.

At several places, mostly at northern end of tbe Island,

—

tbe typical plant and otber forms.

C. PUDicus (Hscb.) S^g.

Northern Look-Out.

C. WooLLSiANUS (CM.) Par.

Face of Mt. Lidgbird (eastern side), mixed witb Bryum
leptothecium.

LKUCOBRYACE^.

Leucobryum Hampe.

L. CANDiDUM Brid.

Top of Mt. Gower.
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L. PSEUDOCANDiDUM Broth.

Seacliff near Flagstaff; gully, south of King's: hillside above

Johnson's; on decayed log, track to Dinner Run; Mt. Gower; etc.

L. SPEIROSTICHUM CM.
Dinner Run, mixed with Dicrmioloma dicarpum.

FISSIDENTACE^.

F I s s I D E N s Hedw,

Bryoiduim CM.

FissiDENS (Bryoidium) amblyothallioides Broth, et Watts,

sp.nov.

Dioicus; gracilis, caespitosus, csespitibus densiusculis, pallide

viridibus, opacis; caulis usque ad 7 mm. longus, cum foliis c.

] -5 mm. latus, laxiuscule foliosus, simplex vel parce ramosus;

folia sicca homomalla, apice circinato incurva, humida stricti-

uscula, erecto-patentia, infima minuta remota, superiora mnlto

majora, ovato-lanceolata, acuta, marginibus apice minutissime

serrulatis, limbata, limbo angustissimo, in parte basilari lamina?

dorsalis deficiente, lamina vera ad medium folii evanida, lamina

dorsali ad basin nervi enata, ibidemque angustata, nervo sat

tenui, infra summum apicem folii evanido, cellulis minutissimis,

rotundato-hexagonis, sublsevibus. Csetera ignota.

Gully, south of King's (n.l53, 157, 178, 145, 163); North Head

(n.494 ex p.); edge of sideling on way to King's (n. 102); paddock

at north end of Island (n. 78); Dinner "Run" (n.327).

Species habitu speciebus minoribus Sect. A'mblyothallia similis,

foliis dense areolatis, limbo in parte basilari laminae dorsalis

deficiente notabilis.

F. DlETRICHIiE CM.
Gully at back, and south, of " The Pines," and in open gully

south of King's.

Aloma CM.
FissiDENS (Aloma) subtenellus Broth, et Watts, sp.nov.

Autoicus; tenellus, csespitosus, csespitibus laxiusculis, viridibus,

opacis; caulis brevissimus, infima basi fusco-radiculosus, dense

foliosus, simplex;ybZirtpauci-juga, erecto-patentia, stricta, linearia.
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breviter acuminata, acuta, usque ad l'5mm, longa et medio

0-2mm. lata, marginibus minutissime crenulatis, eJimbata, lamina

vera ad medium folii producta, lamina dorsali ad basin nervi

enata ibideraque angustata, nervo crassiusculo, infra summum
apicem folii evanido, cellulis rotundato-hexagonis, 0*010-0012

mm., pellucidis, papilla media humili instructis; seta c. 3 mm.
alta, tenuissima, rubella; theca minuta, erecta, ovalis, pallida;

operculum recte rostratum ; calyptra mitrseformis, operculum

obtegens, scabra.

Track above sugarcane back of Paton's fn.56); back of Gower

Wilson's (n. 60 ex p.).

Species F. tenello Hook. fil. et Wils. valde affinis, sed foliis

minutissime crenulatis, cellulis minutius papillosis dignoscenda.

FissiDENS (Aloma) tenelliformis Broth, et Watts, sp.nov.

Species prsecedenti affiuis, sed foliis usque ad 2*5 mm. longis,

nervo crassiore, plus minusve longe excedente, cellulis minoribus,

papilla media altiore instructis diversa.

On earth, Northern Hills (n.209, 221, 223).

F. TENELLUS, H.f.W".

Gully at back of Henderson's.

A77ihlyothallia CM.
F. ARBOREUS Broth.

Erskine Valley; Black Face, etc., Mt. Lidgbird; "Bun," Scaly

Bark; and Northern Hills.

F. (Amblyothallia) longiligulatus Broth, et Watts, sp.

Robustiusculus, gregarie crescens, saturate viridis, opacus;

caulis fertilis c. 5mm., sterilis usque ad 1-5 cm. longus, cum foliis

c. 2 mm. latus, infima basi fusco-radiculosus, dense foliosus,

simplex vel furcatus; folia multijuga, subsequalia, sicca plerumque

apice circinato-incurva, humida erecto-patentia, stricta, e basi

oblonga elongate et anguste ligulata, obtusiuscula vel obtusa,

marginibus apice minutissime crenulatis. elimbata. lamina vera

ad medium folii producta, lamina dorsali ad basin nervi enata

ibidemque rotundata, nervo crasso, lutescente, infra summum
apicem folii evanido, cellulis minutissimis, rotundato^iexagonis,

valde chlorophyllosis ; seta terminalis, c. 3 mm. alta, tenuis,
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pallide rubra; theca inclinata, asymmetrica, ovalis, sicca deoper-

culata sub ore paulum coiistricta, pallida; opercuhim ignotum;

calyptra ignota.

On trees, Mt. Gower(n.382, 525).

Species F. m'boreo Broth., affinis, sed foliorum forma, nervo

crasso cellulisque minoribus optime diversa.

F. (Amblyothallia) Wattsii Broth., sp.nov.

Tenellus, gregarie crescens, glaucoviridis, opacus ; cauJis \ix

ultra Slum, longus, cum foliis c. l'7mm. latus, strictus, infima

basi fusco-radiculosus, dense foliosus, simplex; yb/ia infima re-

mota, minuta, superiora raptim multo majora, 5-7 juga, sicca et

humida erecto-patentia, stricta, linearia, lanceolato-acuminata,

acutissima, marginibus crenulatis, elimbata, lamina vera ad

medium folii producta, lamina dorsali ad basin nervi enata

ibidemque angustata, nervo crassiusculo, continuo vel subcon-

tinuo, cellulis rotundato-hexagonis, O'OOT-O'OIO mm., pellucidis.

Csetera ignota.

Northern Hill (n. 224); Dinner Run (n. 337;; "Run," Scaly

Bark (n.515, 518); Stone, Intermediate Hill (n.l36).

Species pulchella, tenella, foliis strictis, linearibus, lanceolato-

acuminatis faciliter dignoscenda.

F. (Amblyothallia) akcuatulus Broth, et Watts, sp.nov.

Tenellus, csespitosus, caespitibus laxis, sordide viridibus, opacis;

caulis usque ad 5 mm. longus, cum foliis c. 12 mm. latus, infima

basi fusco-radiculosus, dense foliosus, simplex
;
folia omnia

sequalia, usque ad 15 juga, sicca homomalla, humida stricta,

erecto-patentia, arcuatula, anguste linearia, breviter acuminata,

acuta, marginibus minutissime crenulatis, elimbata, lamina vera

ad medium folii producta, lamina dorsali ad basin nervi enata

ibidemque angustata, nervo tenuisculo, albido, infra apicem folii

evanido, cellulis rotundato-hexagonis, minutissimis; papillosis,

subobscuris. Csetera ignota.

On ground beyond Robins' farm (n.118).

Species prsecedenti affinis, sed statura niinore, caule sequaliter

folioso, foliis arcuatulis, breviter acuminatis, nervo tenuiore,

cellulis subobscuris optime diversa.
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CALYMl'ERACEyE.

Syrrhopodon Schwgr.

S. PLATYCERII Mitt.

Found at only one spot (up the slope at the back of Johnson's),

and a mere scrap (n.ll4).

POTTIACE.E.

Hymenostomum R.Br.

Hymenostomum sp.ster.

Second open gully, south of King's (n. 183).

W E I s I A Hedw.

W. FLAVIPES H.f.W.

Northern Look-Out; and second open gully, south of King's.

Tort ELLA (CM.) Limpr.

T. suBFLAVOViRENS Broth. et Watts, sp.nov.

Dioica; gracilis, caespitosa, csespitibus densis, Isete viridibus,

inferne fuscescentibus, nitidiusculis ; caulis erectus, vix ultra

1cm. longus, fusco-radiculosus, dense foliosus, dicbotome ramosus

vel simplex; folia sicca circinato-crispata, humida patentia, car-

inato-concava, e basi albicante, adpressa breviter lanceolato-

linearia, obtusa, mucronata, usque ad 3 mm. longa, marginibus

erectis, integerrimis, nervo crasso breviter excedente, dorso

albido, nitido, cellulis rainutissimis, dense verrucosis, opacis,

basilaribus oblongis, teneris, hyalinis, utrinque ad marginem

laminae brevi spatio adscendentes; seta l-l-bcm. alta, tenuissima,

rubra, apice lutescens; tJiecti erecta, minuta, cylindrica; annulus

0; pe7'istomiu77i rubrum, papillosum, cruribus oblique positis,

haud contortis; operculum cellulis in seriebus subobliquis positis.

Sandy Cliff by Flagstaff (n. 300, 174); rocks near Wilson's! n. 84,

83) ; Blenkenthorp's Beach (n.524) ; rocks by tea, Johnson's

(n.l08); stone-border, Wilson's Garden (n.502 ex p.); on rocks.

Middle Beach (n.l06), etc.

Species T . flavovireiiti (Bruch.) Broth., valde affinis.

Very plentiful on rocks and sandy soil near the sea, on all

sides of the Island. The only good fruiting specimen was found
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on sandy ground, near the Flagstaff. This plant was, earlier,

confused with Hampe's Trichostomiim cirrhatum, from Western

Australia.

B A R B u L A Hedw.

B. CALYCiNA Schwgr.

Northern Hills.

To RTU L A Hedw.

T. Baileyi Broth.

Northern Hills, on rocks and in rock-crevices; also on rocks

below Wilson's, close to the water.

GRIMMIACE^.

Glyphomitrium Brid.

G. coMMUTATUM (CM.) Broth.

On rocks, Northern Look-out; Northern Hills and North Head;

very plentiful. I did not find it in the south of the Island

(W.W.W.).

G. HOWEANUM (Hpe.) Broth.

Top of Northern Hills; also on Mt. Gower.

G R I M M I A Ehrh.

G. CAMPESTRis Burch.; G. leucophce.a Grev.; G. leiocarpa Tayl.

Northern Hills; Northern Look-out; and North Head.

G. PULViNATA (L.) Sm., var. obtusa (Brid.) Br. Eur.; G. cygni-

coUis Tayl.

Second gully south of King's; and on top of Northern Hills.

ORTHOTRICHACE^.

Macro MiTRiUM Brid.

M. BREviSETACEUM Hampe.

Plentiful on trees on the coastal Hats ; also found on the

Northern Hills, and on Transit and Intermediate Hills, but I

have no specimens from Mounts Lidgbird and Gower.

M. PERARISTATUM Brotli.

Mt. Gower. A remarkably line species.
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M. SUBBREVICAULE Bi'oth. et Watts, sp.no V.

Species Jf. hrevicauli Bescb., foliorum structura valde affinis,

sed statura robustiore oculo nudo jam dignoscenda. Sporogoiiia

ignota.

Growing mostly on cliifs at Nortb Head and on tbe Nortbern

Hills (n.236, 239, 478, 504, 507).

MacromitriUxM sp., ster.

Nortbern Look-out.

FUNARIACE^.

F u N A R I A Scbreb.

F. HYGROMETRICA (L.) Sibtb.

Scarce; found at Nortb Head, and on tbe ground near Dignam's.

BRYACE.E.

B Y R u M Dill., emend. Scbimp.

Areodictyon CM.
By RUM (Areodictyon) diversinerve Brotb. et Watts, sp.nov.

Dioicum; gracilescens, ca3spitosum, ctespitibus densis, mollibus,

pallide viridibus, opacis; caidis erectus, usque ad IS cm. longus,

basi fusco-radiculosus laxiuscule foliosus, simplex; folia sicca

adpressa, bumida patentia, carinato-concava, oblonga, breviter

acuminata, acuta, marginibus erectis vel suberectis, integris,

nervo crassiusculo, infra summum apicem folii evanido, cellulis

teneris, laxis, rbomboideis vel oblongo-bexagonis, marginalibus

elongatis, angustis. limbum angustissimum efi'ormantibus, basi-

laribus rectangularibus. Cietera ignota.

Sea-cliff, Middle Beacb(n. 105); Nortbern Hills (n.283); gully,

soutb of King's (n. 1 90).

Species i)V. Wildii Brotb., affinis, sed foliis breviter acuminatis,

nervo crassiore dignoscenda.

A rgyrobryum CM.
B. ARGENTEUM L.

Mt. Gower and Dignam's garden.

Var. NiVEUM H.f.W.

Top of Nortbern Hills.

Var. LANATUM Br. Eur.

Wilson's garden (border of footpatb); and Nortb Head.
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Doliolidium CM.

Bryum (Doliolidium) ^c^uicollum Broth, et Watts, sp.nov,

Dioicum; gracile, csespitosum, ciespitibus compactis, pallide

viridibus, setate lutescenti-viridibus sericeo-nitidis; cawZis erectus,

cum innovationibus usque ad 1 cm. vel paulum ultra longus,

fusco-tomentosus, densiuscule foliosus, in axillis foliorum propa-

gulis gemmiformibus instructus, innovationibus binis, brevius-

culis, erectis, sequaliter foliosis; folia erecto-patentia, carinato-

concava, breviter ovato-lanceolata, aristata, marginibus erectis

vel angustissime revolutis, apice minutissime denticulatis, nervo

crasso, in aristam rigidam, Isevem excedente, cellulis baud in-

crassatis, rliomboideis vel oblongo-hexagonis, basilaribus brevi-

oribus, subrectangularibus, marginalibus angustis, limbum uni-

seriatum, indistinctum efFormantibus; seta 1-1*5 cm.; tenuissima,

Hexuosula lutescenti-rubra; theca subnutans, cum collo subven-

tricoso, sicco ruguloso, sporangii longitudinis oblongo-ovatis,

fusco-rubra; operculum convexum, mammillatum.

Among rocks one mile south of King's (n.207); open gully south

of King's (n.l47d, 213a); Mt. Gower (n.360, 408); also Northern

Hills, and sea-cliff, Middle Beach.

Species Br. pachythecoi C. Miill., affinis, sed collo nee sporangio

crassiore nee basi impresso jam dignoscenda.

B. CORONATUM Schwgr., f. IIOBUSTA.

Mt. Gower.

B. (Doliolidium) philonotideum Broth, et Watts, sp.nov.

Dioicum; gracile, csespitosum, csespitibus compactis, lutescenti-

viridibus, nitidiusculis; canlis erectus, cum innovationibus usque

ad l'5cm. longus, fusco-tomentosus, dense foliosus, propagulis

gemmiformibus axillaribus instructus, innovationibus binis, brevi-

bus, sequaliter foliosis; folia erecto-patentia, carinato-concava,

ovato-lanceolata, aristata, marginibus anguste revolutis, apice

serrulatis, nervo crassiusculo, in aristam elongatam, serrulatam

excedente, cellulis anguste rhomboideis vel oblongo-hexagonis,

basilaribus laxioribus, breviter rectangularibus. Csetera ignota.

Rocks, Blenkenthorp's Beach (n. 526).

Species Br. oiquicollo afiinis, sed foliis angustioribus, nervo
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longius aristato, cellulis superioribus angustioribus dignoscenda,

habitu Philonotidis, unde nomen.

B. SUBATROPURPUREUM CM.
On sandy ground in front of "The Pines," in large quantities.

Alpiniformia Kindb.

B. (Alpiniformia) limbifolium Broth, et Watts, sp.nov,

Dioicum; gracilescens, caespitosum, caespitibus densis, viridibus,

opacis: caulis procumbens vel adscendens, fusco-radiculosus, dense

foliosus, parce et vage ramosus; folia sicca suberecta, humida

patentia*, elongate oblonga, breviter acuminata, mucronata, c.

2 ram. longa et c. 0'57 mm. lata, marginibus erectis, integris,

nervo crasso, breviter excedente; cellulis oblongo-hexagonis vel

rhomboideis, baud incrassatis, marginalibus linearibus, limbum

pluriseriatum efformantibus, basilaribus rectangularibus. Csetera

ignota.

Growing in the drip of a waterfall at the head of the "Dinner

Run" on the eastern side of Mt. Lidgbird.

Species distinctissima, foliis angustis, late limbatis, nervo

breviter excedente facillirae dignoscenda.

Rosulata CM.
B. (Rosulata) Howeanum Broth, et Watts, sp.nov.

Dioictim; gracilescens, csespitosum, csespitibus densis, viridibus,

inferne fuscescentibus, nitidiusculis; caulis erectus, cum innova-

tionibus c. 2 cm. longus, fusco-tomentosus, dense foliosus, inno-

vando ramosus; folia sicca spiraliter contorta, humida erecto-

patentia, carinato-concava, inferiora remotiuscula, minora, ssepe

destructa, apicalia in rosulam dense congesta, e basi breviter et

late spathulata ovalia, acutiuscula, aristata, marginibus fere ad

apicera revolutis, apice minutissime serrulatis, baud limbata,

nervo crassiusculo, superne sensim tenuiore, in aristam elongatam,

strictam, integram excedente, cellulis ovali-hexagonis, basilaribus

rectangularibus. Csetera ignota.

North Head (n.500, 501, 503, 510).

Species Br. BiUardierii Schwsegr., affinis, sed foliis siccis

spiraliter contortis, nervo in aristam longam excedente optime

diversa.
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B, LEPTOTHECiUM Tayl.

Many parts of the Island, sometimes typical, but mostly in

various forms, including "forma foliis acuminatis argute serratis."

(at back of Gower Wilson's, plentiful).

B. (Rosulata) leptothecioides Broth, et Watts, sp.nov.

Dioicum; gracilescens, csespitosum, c?espitibus densis, viridibus,

nitidiusculis; caulis erectus, cum innovationibus 5-7 mm. longus,

fusco-tomentosus, dense comoso-foliosus, innovando-ramosus:

folia sicca plus minusve distincte spiraliter contorta, humida

erecto-patentia, carinato-concava, comalia e basi breviter et late

spatlmlata ovalia, acutiuscula, aristata, marginibusferead apicem

anguste revolutis, apice minute serrulatis, limbata, nervo crassi-

usculo, superne sensim tenuiore, in aristam elongatam, strictam,

integram excedente, cellulis laxis, oblongo-hexagonis, in medio

folii 0-05-0-06 mm. longis et c. 0*015 mm. latis, basilaribus sub-

rectangularibus, marginalibus elongatis, angustis, limbum lute-

scentem, 2-3 seriatum efformantibus; seta usque ad 3 cm. alta,

rubra; theca subnutans e collo sporangio sequante oblonga, macro-

stoma, fusca.

Rocks by sliprails south of Robins' farm (n.lOO); gully south

of King's, base of Mt. Lidgbird (n.l51, 152, 162, 176, 180); Blen-

kenthorp's Beach (n.489, 526); Northern Hills (n.235a, 284a);

rock and soil back of (J ower Wilson's (n. 66); North Head (n. 491,

494, 506a).

Species habitu formis minoribus Br. leptothecio similis, sed

foliis nervo longe excedente cellulisque laxis optime diversa.

Rhodobryum.

R. LEDCACANTHUM Hampe.

North Head; gully south of King's; Mt. Gower.

LEPTOSTOMACEiE.

Leptostomum R.Br.

L. MACROCARPUM (Hedw.) R.Br.

Eastern face of Mt, Lidgbird; Saddle Back; Mt. Gower.
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RHIZOGONIACE^.

Mesoch^tk Lindb.

M. UNDULATA Liiidb.

Dinner Run (n.336).

BARTRAxMlACE^.

Philonotis Brid.

Ph. jakdini (Besch.) Broth.

In " Run," Erskine Valley(n.453, 455, 463). Previous record:

Tahiti.

Ph. pseudomollis(C.M.) Jaeg.

Gully, south of King's; Dinner Run; Soldier's Creek, etc.

In addition to the typical plant (several nos.), one or more

"forms" were collected in the places named.

Ph. tenuis (Tayl.) Jseg.

Black Face, Mt. Lidgbird; Erskine Valley; face, eastern side

of Mt. Lidgbird; Mt. Gower.

POLYTRICHACE.E.

Catharine A Ehrh.

C. Muelleri Hpe. et CM.
Top of Mt. Gower.

ii. Group Pleurocarpi.

SPIRIDENTACE^.

S p I R I D E N s Nees,

S. Muelleri Hampe.

Growing mostly on the stems of tree-ferns on the top of Mt.

Gower, in large quantities. It is one of the most striking and

handsome mosses in the world, especially when seen in its native

state.

ECHINODIACE^.

Echinodium Jur.

E. HispiDUM (H.f.W.) Jseg.

Dinner Run: Mt. Gower: etc. Plentiful on the top of the

mountain.
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E. PARVULUM Broth, et Watts, sp.nov.

Dioicum; tenellum, caespitosum, csespitibus laxis, rigidis, satu-

rate viridibus, opacis; caules secundarii conferti, usque ad 2 cm.

longi, inferne simplices, dein pinnatim ramosi, ramis patentibus,

usque ad 1-5 cm. longis, densiuscule foliosis, simplicibus vel parce

ramulosis; folia sicca crispulo-falcatula, humida falcatula, e basi

late ovata subraptim ligulata, breviter lanceolato-acuminata,

acuta, c. 2 mm. longa et basi c. 0*57 mm. lata, marginibus inferne

late subrecurvis, apice minutissime serrulatis vel subintegris,

nervo crasso, infra summum apicem folii evanido, cellulis minutis,

incrassatis, subrotundis, pellucidis. Csetera ignota.

In "Run" above "Scaly Bark," Mt. Lidgbird (n.517).

Species E. umbroso (Mitt.), valde affinis, sed ramificatione

foliisque basi latioribus, brevius acuminatis, cellulis pellucidis

dignoscenda

PTYCHOMNIACE^.

Ptychomnion H.f.W.

P. ACicuLARE (Brid.) Mitt.

Top of Mt. Gower.

NECKERACEiE.

Pterobryella (CM.) CM.

P. PR^NITENS (Hpe.) CM.
Saddle Back and slopes below, especially on eastern side.

Trachyloma Brid.

T. Wattsii Broth., sp.nov.

Dioicum,', robustum, csespitosum, csespitibus densis, Isete viridi-

bus, sericeo-nitidis; caulis p7nmaritis rhizomaticus, fusco-tomen-

tosus; caules secundarii congesti, 'usque ad 7cm. longi, corpuscula

filiformia, articulata, fusca gerentes, dense et complanate foliosi,

basi simplices, dein irregulariter pinnatim ramosi, ramis patenti-

bus, vix ultra 2 cm. longis, coinplanatis, dense foliosis, simplici-

bus, obtusis; folia infima adpressa, squamseformia, ssepe de-

structa, caitera erecto-patentia, sicca erectiora, concava, elongate

oblonga, sensim breviter lanceolato-acuminata, breviter subulato-

acutata, subula semitorta, marginibus erectis, superne minute
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serrulatis, nervo simplici, bcasi crassiusculo, superne multo temii-

ore, ultra medium folii evanido, cellulis anguste linearibus, basil-

aribus laxioribus, abbreviates, inter se porosis, alaribus baud

diversis; hractece 'perichcetii erectse, e basi vaginante, plicata,

sensim lanceolato-subulatse, superne minute serrulatse; seta c.

2 om. alta, rubra; theca erecta, oblongo-cylindrica, fusca; peri-

stomium destructum.

Mt. Gower(n.357).

Species pulcherrima, cum nulla alia commutanda.

E u P T Y c H I u M Schimp.

E, MUCRONATUM Hpe.

Slopes of Mts. Lidgbird and Gower.

E. ROBUSTUM Hpe.

Slopes and top of Mt. Gower.

Weymouthia Brotb.

W. MOLLIS (Hedw. as Leskea) Brotb.

Mt Gower.

Barbella (CM.) Fleiscb.

B. ENERVis (Tbwait. et Mitt.) Fl.; Neckera trichophoroides Hpe.,

fid. Fleiscb.

Upper slopes and top of Mt, Gower.

Orthorrhynchium Reichdt.

O. ELEGANS (H.f.W.) Reicbdt.

Mt. Gower (n.369, 395, 416).

T H A M N I u M Bryol. eur.

Th. gracillimum (Hpe. as Rhizogonium).

Erskine Valley; Mt. Gower; gully at back of "The Pines," etc.

Camptoch.(E'i;e Reichdt.

C. DEFLEXA (Wils.) Jseg.

Eastern side of Mt. Lidgbird; Mt. Gower.

C. GRACILIS (H.f.W.).

On rocks above Robins' farm; Mt. Gower.

C. VAGA (Hsch.) Broth.

Top of Mt. Gower.

13
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ENTODONTACEiE.

Ento D N CM.

E. PANCHERiANUS Besch.

Very plentiful on the slopes of the Northern Hills (on wet

rocks); and near the Northern Look-out: also on Mt. Govver.

Previous record : New Caledonia,

HOOKERIACE^.

DiSTICHOPHYLLUM D. etM.

D. LONGicusPES Broth.

Erskine Valley; Dinner Run; Mt. Gower.

Pterygophyllum Brid.

Pt. hepaticefolium (Hpe. et CM.) Jseg.

Dinner Run; Erskine Valley; Mt. Gower.

Pt. nigellum (H.f.W.) Jseg.

Mt. Gower.

HYPOPTERYGIACEiE.

C Y A T H o p HO HUM Palis.

C BULBOSUM (Hedw.) CM.
Top of Mt. Gower.

H Y p o p T E li Y G I u M Brid.

H. MuKLLERi Hpe. et CM.
Dinner Run; gull}^ south of King's, etc.

RHACOFILACE.E.

Rhacopilum Palis.

Rh. convolutaceum Hpe.

Several localities, including the top of Mt. Gower.

f. ROBUSTA.

Robins' Swamp (n.138 and 306).

Rh. pacificum Besch.

On rocks by Wilson's boat-shed, mixed with a Tortula (n.82).

Previous record : New Caledonia, Samoa, Tahiti.
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LESKEACEiE.

T H u I D I u M Br. eur,

Th. cymbifolium (D. et M.) Br. jav.

Top of Mt. Govver(n.362, 377, 388, 425).

Th. furfurosum (H.f.W.) Jseg., var.

Open gully south of King's.

TiiuiDiUM (Thuidiella) trachypodioides Broth, et Watts, sp.nov.

Aiitoicum; gracillimum, csespitosum, caespitibus densis, viri-

dissimis, opacis: caulis elongatus, repens, per totam longitudinem

hie illic fusco-radiculosus, laxe foliosus, bipinnatim ramosus
;

folia caulhia erecto-patentia, e basi hastato-ovata lanceolato-sub-

ulata, marginibus erectis, integris, nervo crassiusculo, in apice

evanido, cellulis minutis, angulato-rotundatis, pellucidis, levibus;

folia raynulina sicca subincurva, humida, erecto-patentia, ovato-

ovalia, obtusa, marginibus late recurvis, crenulatis, nervo pallido,

longe infra apicem folii evanido, cellulis minutis, rotundatis,

valde chlorophyllosis, papillosis, obscuris; hractece 2)erichcetii in-

ternse erectse, ovato-lanceolatse, in subulam elongatam, filiformem

sensim attenuatse, longe et dense fimbriatse, apice minute denticu-

latse; seta brevis, tenuis, rubra, scaberrima. Csetera ignota.

On coral rocks, gully behind "The Pines" (n.287, 289, 293,

537); south of King's, open gully (n. 164) and creek (n.l71); top

of Mt. Gower(n.389).

Species Th. trachypodo (Mitt.) habitu simillima, sed bracteis

perichaetii longe fimbriatis dignoscenda.

HYPNACE^.
HylocomiecE.

C T E N I D I u M (Schimp.) Mitt.

C. PUBESCENS (H.f.W.) Broth.

Face of Mt. Lidgbird; Mt. Gower.

StereodontecB.

ECTROPOTHECIUM Mitt.

E. HowEANUM Broth, et Watts, sp.nov.

Autoicum; gracilescens, csespitosum, csespitibus densiusculis,

depressis, viridissimis, nitidis; caulis elongatus, repens, per
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totam longitudinem fusco-radiculosus, dense pinnatim ramosus,

ramis patulis, densiuscule foliosis, vix ultra 5 mm. longis, valde

complanatis, cum foliis c. 1*5 mm. latis, obtusis; yb/m concavi-

uscula, caulina pateiitia, lanceolata, breviter acuminata, margini-

bus erectis, superne minute serrulatis, nervis binis, brevissimis,

cellulis elongatis, angustissimis, levissimis, basilaribus infimis

brevioribus et laxioribus, alaribus baud diversis, ramea patentia,

superiora indistincte falcatula, brevius acuminata, argutius ser-

rata; hractece perichretii intern?e e basi vaginante subsensim longe

lanceolato-subulatse, superne serrulatse; seta c. 2 cm. alta, tenu-

issima, lutescenti-rubra: theca nutans, ovalis, sicca deoperculata

sub ore vix constricta, pallide fusca; operculum ignotum.

On rocks in deep gully at back of "The Pines," July, 1911,

(n.530, 533).

Species E. leucochloro affinis, sed ramis valde complanatis,

foliis breviter acuminatis, patentibus nee falcatis oculo nudo jam

dignoscenda.

E. LEUCOCHLORON (Hpe.).

Very plentiful throughout the Island, on the lower levels.

Stereodon (Brid.) Mitt.

S. CHKYSOGASTER (CM.) Mitt.

Top of Mt. Gower: and in Erskine Valley.

ACANTHOCLADIUM Mitt.

A. KXTKNUATUM (Brid.) Mitt.

Top of Mt. Gower.

Plagiotheciecp..

I S P T E R Y G I U M Mitt.

I. CANDIDUM (CM.) JfBg.

Frequent on the lower levels

I. HowEANUM Broth, et Watts, sp.nov.

Autoicum
',

robustiusculum, caespitosum, csespitibus densius-

culis, depressis, lutescenti-viridibus, nitidis; caulis elongatus,

repens, per totam longitudinem fusco-radiculosus, dense foliosus,

dense pinnatim ramosus, ramis complanatis, vix ultra 5 mm.
longis, obtusis; folia homomallula, concaviuscula, ovato-lanceo-
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lata, siibulato-acumiiiata, margiiiibus erectis, sui)erne iniiiutissime

denticulatis, enervia, ceJlulis anguste linearibus, basilaribus

infimis multo brevioribus et laxioribus, alaribus baud diversis;

bractece perichcetii internjt e basi vagiiiaiite, raptim longe subu-

latie, subula denticulata: seta 1*5-2 cm. alta, tenuissima, lute-

scenti-rubra; fheca nutans, oblongo-ovalis, sicca deoperculata sub

ore paulum constricta, pallide fusca; opcrcidum breviter et obtuse

rostratuni

On rotten log, back of Johnson "s (n. 112).

Species distinctissinia, ab /. candldo statura nuilto robustiore,

seta elongata thecaque nutante raptim dignoscenda.

Catagonium (CM.) CM.

C. POLITUM (H.f.W. as Hypnum) Broth.

Top of Mt. Gower.

V E s I c u L A K I A (CM.) CM.
V. MONTAGNEI (CM.).

On wet rocks, Dinner Uun(n.320); and Run, Scaly Bark(n.5l'0).

SKMATOPHYLLACEJ^:.

Rha phidostegium (Br. eur. ) De Not.

liH. coNTiGUUM (H.f.W.) Par.

Throughout the Island; plentiful.

Rh. (Cupressinopsis) subfalcaiulum Broth, et Watts, sp.nov.

Autoicum; gracilescens, caespitosum, ciespitibus densiusculis,

depressis, moUibus, lutescentibus, nitidis; crMz-^is elongatus, repens,

per totam longitudinem fusco-radiculosus, dense foliosus, pinna-

tim ramosus, ramis vix ultra 3 mm. longis, patentibus, complana-

tulis, obtusis; folia indistincte falcatula, concava, e basi oblongo-

lanceolata sensim in acumen elongatum piliforme attenuata, mar-

ginibus erectis vel angustissime recurvis, apice serrulatis, enervia,

cellulis angustissime linearibus, levissimis, alaribus magnis, ob-

longis, vesiculosis, fusco aureis; bractece perichoitii internee e basi

vaginante in subulam elongatam, argute serratam sensim attenu-

atae; setae. 1*5 cm. alta, tenuissima, rubra, levissima; theca hori-

zontalis, minuta, ovalis, sicca deoperculata sub ore vix contracta,

pallide fusca; operculuyii longe rosLratum.
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On rotten log, Intermediate Hill (n. 134, 135); Creek above

Johnson's (n. 122); gully at back of Henderson's (n. 131) ; Mt.

Gower(n.370, 400); top of Mt. Gower (n.364a).

Species Rh. caUidioidi (C. Mill].), affinis, sed statura robustiore

foliisque indistincte falcatulis oculo nudo jam dignoscenda.

Trichosteleum ( Mitt. ) Jseg.

T. MUScicoLUM Broth.

Several places on the slopes of Mts. Lidgbird and Gower; also

on the top of Mt. Gower, and in Erskine Valley.

BRACHYTHECIACE^.

OxYRRHYNCHiUM (Br. eur.) Warnst.

O. HowEANUM Broth, et Watts, sp.nov.

Synoicum; robustiusculum, caispitosum, csespitibus densius-

culis, rigidis, Isete viridibus, dein fuscescenti-viridibus, nitidis;

caulis elongatus, repens, fiexuosus, plusminusve fusco-radiculosus,

laxe foliosus, pinnatim ramosus, ramis patulis, laxiuscule et

complanate foliosis, vix ultra 1 cm. longis, simplicibus, singulis

longioribus, attenuatulis, parce ramulosis; folia caulina erecto-

patentia, e basi ovata sensim in acumen lanceolato-subulatum

attenuata, marginibus erectis, ubique serrulatis, nervo crassius-

culo, superne multo tenuiore, ad | folii longitudinis vel ultra

producto, cellulis angustissime linearibus, basilaribus infimis

brevioribus et laxioribus, alaribus, baud diversis; folia ramea

oblongo-ovata, breviter acuminata, argute serrata, nervo longiore,

apice dentiformiter exstante; hracteo'. perichcetii internee albida^,

e basi vaginante sensim lanceolato-subulatse, subintegra?; seta c.

2 cm. alta, fuscescenti-rubra, scabriuscula; theca subnutans, ovalis,

sicca deoperculata sub oie constricta, fusca; operculum breviter

et crasse rostratum.

Mt. Gower, 2,800 p. (n.376, 392).

Species 0. remoti/olio {Grew, Hook. fil. et Wils.) affinis, sed

seta scabriuscula jam dignoscenda.

Rhynchostkgiella (Br. eur. ) Limpr.

K. MURICULATA (H.f. W.) Broth.
,
/orm«.

Mt. Gower, mixed with Ctenidium pubesce^is.
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R. (Eurhynchostegiella) campylioides Broth, et Watts, sp.nov.

Autoica; gracilis, csespitosa, csespitibus densis, Isele viridibus,

nitidiusculis; caulis elongatus, repens, parce fusco-radiculosus,

divisus, divisionibus irregulariter piiinatim ramosis, dense foliosis;

folia squarroso-patula, concaviuscula, e basi subhastato-ovata

lanceolato-subulata, inarginibus erectis, subintegris, nervo tenui

ad medium folii evanido, cellulis linearibus, apice palillose ex-

stante, alaribus sat numerosis, laxis, ol)longis, hyalinis. Caetera

ignota.

8wamp3^ ground, open gully, south of Kings (n. 201).

Species Rh. muricidaUe (Hook. fil. et Wils.) atiinis, sed foliis

squarroso-patulis, e basi subhastato-ovata lanceolato-subulatis,

subintegris, optime diversa.

R H Y N c H o s T K r; I u M Br. eur.

Rh. tenuifolium (Hedw.) Jaeg.

* Mt. Gower; western base of Mt. Lidgbird; North Head, etc.

Var. HoWEANUM Broth, et Watts, var.nov.

Foliis latioribus, densius areolatis, seta plerumque longiore.

Very plentiful at the back of Gower Wilson's; also found in

Robins' Swamp.

Hui')plementary Notes by Rev. W. \V. Watts.

The preceding pages record exclusively the species collected bv

myself in 1911. I have made no attempt to determine how
many of these species are new records, but the following notes

may be of service.

1. Collectors from the Melbourne Herbarium Mere apparently

first in the field; and Mitten's "Catalogue of Australian Mosses"

(1882) mentions 16 species, collected by Milne, McGillivray,

Fullagar, and Lind. The new species recorded in the Catalogue

are based on Hampe's "Species muscorum novae ex herbario

Melbourneo Australiae," published in LiniKca, Vol. xxxviii.( 1874;,

viz., Brachystelium Iloiveanum {Glyplioinitrium), Alacromitriuin

b7'cvisetaceu7}i, Rhodo-Bryuin leucacaiitltuin.^ Spiridens Muelleri,

Euptychiuin nt^tcronaluin, E. robustutu, Neckera irichophoroides
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{Barbella ettervis), Drepano-Hypninn leucorMorum {Ectropethe-

cium\ and Deiidro-Hypmiiyi pr(PAiitens {PterobryeUa).

All these are included in my collection.

In addibion, Mitten's "Catalogue" records Syrrhopodou Platy-

cerii Mitt., Macromitrium Toiigeiise Sull., Bryum Billardieri

Schwgr., and B. Commerso7iii Brid., Rhaphidostegiuyn contigiiinn

H.f.W., Plagiotheoium Howeanum CM. {Hypnum), and hoptpry-

giuni moUiculum Sull.,(//. Norfolkianum; li. ivtidulnin Hpe. et

CM.).

Of these, Macromitnum Ponyense, the two Hrya, Plagiothecium

Hoiveaiiuni^ and /. tnollicidum, are not represented in my collec-

tion.

I question the occurrence of Al. Toiigense^ Bryum Billardieri

and Commerso'iiii, and /. molliculnm.

2. In 1887, Mr. Thomas Whitelegge collected a few specimens

on the Island, and the resulting list (determined by Dr. Broth-

erus) was published in these Proceedings (1892, Vol.vii., p.277).

Mr. Whitelegge's list includes the following, as new species :

Macromitriu7n peraristatuni, Bryum Whiteleggei, DistichophyUutu

leucoloma (apparently an error for D. longicuspes), Trichosteleuni

inuscicolum, Campylo2)us bartrmnioides (Dicranoloma), Leuco-

bryum, pseudo-candidum, and Fissidens lioweanus. Of these new

species, M. pe7'aristatu7n, D. longlcuspes^ D. barlramioides, L.

pseudo-ca7ididum, and T. inuscicolum were published by Dr.

Brotherus in "Some new Species of Australian Mosses," Part ii.,

1893.

Mr. Whitelegge's list records two species which I did not find,

viz., jRhizogoJiium parraniattentie CM,, and Thuidiuni proten-

sidumCM.. Nor did I find the two undescribed species, Bryxim

Whiteleggei and Fissidens hoiveanus.

3. A few species were also brought to Sydney by Mr. J. H.

Maiden, and Messrs. Medley and Dun, but without any addi-

tion being made to previous lists.

4. Torlella cirrhata (R^q.) is recorded for Lord Howe Island

in the Melbourne Herbarium, but T. cirrhata belongs to Western

Australia. The Lord Howe Island moss is a new species, T.

subjiavovirens.
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5. Catharinea semilamellosa CM., "Synibolse" (1897), must be

merged in C. Muelleri.

6. In the Sydney Herbarium, there is an interesting Fapillaria

(?P. intricata Mitt.) marked "Lord Howe Island, 26." I regard

this as due to some error. I did not find any trace of PapUlaria

on the Island. Similarly, there is a specimen of Macromitriuin

DcEmelii CM., marked "Lord Howe Island, 25," which must

also be regarded with grave doubt. Bhaphidosief/ium acicuhwi

CM., is also recorded for Lord Howe Island, but this is, almost

certainly, Bh. contiguuni.

7. Etitodon paUidus Mitt., has been recorded for the Island,

but I did not find it.
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TOPOGRAPHICAL AND ECOLOGICAL NOTES ON THE
FLORA OF THE BLUE MOUNTAINS.

By a. a. Hamilton.

During occasional visits to the Blue Mountains, extending

over a period of twenty years, desultory observations were made

on the limitation of the raiige of several species of the flora,

chiefly in respect of elevation. Three years ago, a systematic

survey of the boundaries of certain well known species was com-

menced, but, as is invariably the case, the sphere of operations

has become considerably enlarged, so that this paper deals briefly

with some four hundred (400) species of the mountain-flora,

which have been collected between the Nepean-Hawkesbury on

the east, and Eskbank on the west, an area embracing the lowest

and highest elevations on the Blue Mountains, A commence-

ment was made with the material at hand in the National Her-

barium, which, though rich in species, was found to be topo-

graphically weak, not a few of the labels, especially those of the

early collectors, giving a no more explicit locality than the Blue

Mountains. A fair sprinkling of the commoner plants were con-

spicuous bv their absence, each collector, doubtless, considering

that they had already been forwarded by an earlier one; while

Glumiferse, especially Juncacese, Restiacew, and Cyperacese, were,

as usual, neglected. It was noted that fully fifty per cent, of

the specimens had been collected by the Government Botanist,

Mr. J. H. Maiden, many of them in company with Mr. R. H.

Cambage, on their various journeys over the routes followed by

Allan Cunningham and other Blue Mountain explorers (Journ.

Proc. Roy. Soc. N. S. Wales, xliii., p. 123), all of which are from

specific localities. A field-collection was then started, to bridge

the gaps, but an exhaustive search of such a large area was found

to be impracticable in the time at the writer's disposal; and his

justification for offering such an incomplete work is, that it may

prove useful as a basis, which may be conveniently added to as
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occasion presents itself for further observations by the numerous

devotees of this exceptionally interesting flora. Examples from

the localities given in this paper, which were not already in the

National Herbarium, have been incorporated in the collection.

In a paper published in Barron Field's "Geographical Memoirs

on New South Wales," Allan Cunningham has given us, "A
Specimen of the Botany of the Blue Mountains." "The Flora

of Mt. Wilson," was dealt with by Mr. A. G. Hamilton, in these

Proceedings, 1899, p. 346. Mr. W. M. Came has treated of a

section of the area at a lower elevation, in his " Note on the

Occurrence of a Limestone Flora at Grose Vale" (These Proceed-

ings, 1910, p.849). "A List of the Plants collected in the

Vicinity of the Jenolan Caves," by Messrs. W. F. Blakely and

J. C. Wyburd (communicated by Mr. J. H. Maiden), will be

found in the Agricultural Gazette of New South Wales, 1901,

p. 1390. Messrs. J. H. Maiden, F.L.S., and R. H. Cambage,

F.L.S., have mentioned the Blue Mountain flora generally in

**The Handbook of New South Whales," published under the

auspices of the British Association for the Advancement of

Science, 1914, p.410; also in the botanical, topographical, and

geological notes (taken on their carefully detailed traverse; on

some routes of Allan Cunningham (Journ. Proc. Roy. Soc. N. S.

Wales xliii., p. 123;: and Mr. Cambage has touched upon some

aspects of the climatic and geological influences on the flora in a

paper read before the Australasian Association for the Advance-

ment of Science, at Adelaide (Report xi., 1907). Both Mr.

Hamilton and Mr. Carne note, in the respective areas dealt with,

that many of the plants listed are not typical of the ordinary

sandstone-flora of the mountains; and the same may be said of

the Jenolan Caves area.

Some examples of the hygrophytic Nepean-Hawkesburv flora

have attained a considerable altitude by avoiding the direct

westerly ascent of the mountains, and following, instead, the

courses of the Warragamba and Cox Rivers into the Jamieson

and Kanimbla Valleys, from which theyhave crept up the moist,

sheltered, brush-clad gorges at Wentworth Falls, Leura, Ka-

toomba, Blackheath, and Mt. Victoria, frequently climbing up
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the debris at the base of the uppermost ledges of the escarpment

to within a few feet of the level of the tableland, the process

being repeated on the other side of the mountains via the Valley

of the Grose.

King's Tableland, Wentworth Falls, forms a natural bariier

east and west, which either checks or entirely prevents the

ascent or descent of many species. On this bleak, wind-swept,

soil-denuded plateau, which is typical of much of the area west-

ward and upward, a xerophytic flora is in undisputed possession;

and many of the plants from the coast and foothills, which have

reached the elevation at Lawson, find the ascent of this sterile

ridge a feat beyond the limit of their endurance, and are content

to remain in the shelter of its eastern slopes. On the other

hand, most of the dry-ridge xerophytes descending from the

higher altitudes make their last stand on this elongated spur,

finding on it the lowest elevation to which they can safely de-

scend. A percentage of the swamp-xerophytes, chiefly Glumi-

ferse, persists to a much lower elevation. 'Ihis objection, on the

part of the dry-ridge xerophyte, to surroundings which would be

considered ideal by many plants, is exemplified in the case of

Eriostemon obovalis A. Cunn., which grows on the baldest and

most exposed hilltops out to the clifJ'-edge. The fruits of this

species are of the explosive type, and, when ripe, the polished

and somewhat rounded seeds are expelled with considerable

force, many of them rolling over the cliffs into the rich detritus

of the moist, sheltered gully below. The seeds, howe\er, resist

the softening influence of the unfamiliar environment, and

decline to germinate. The winged seeds of Casuarina 7iana

8ieb., which are carried by the wind into positions favoured by

most plants, provide another instance of the characteristic in-

ability of the dry-ridge xerophyte to reproduce itself in unacus-

tomed surroundings, which will at once recur to botanists familiar

with the Blue Mountain flora. Apparently an exception is pro-

vided by Boronia anemonifolia A. Cunn., which, when growing

on the ridges, is an insignificant, scabrous, twiggy shrub, a few

inches high, but gradually improves in size and appearance as it

descends into more hospitable quarters, and, finally, becomes an
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open spreading shrub of 3-4 feet. An even more remarkable

exception occurs near Bell, where, on the bald ridges, a Lepto-

spermum was noted, which, prostrate and almost leafless, with

short branches and thickened shoots, appeared to be in the last

stages of degeneracy. Followed down a bush-track, the plants

were seen to assume an upright habit, and fling out an occa-

sional rampant branch, responding to the superior conditions of

shelter, moisture, and food-supply, until, on reaching the Valley

of the Grose, it had, by various stages, become a graceful shrub

12 feet high, thickly clad with delicate foliage. Several species

whicli traverse the area under notice, undergo considerable modi-

fications. Acacia suaveolens Willd., (which invariably displays

xerophytic tendencies) maintains its coastal configuration until

it reaches King's Tableland, when it assumes the habit of the

elevated drs'-ridge xerophyte (These Proceedings, 1914, p. 471).

Another example is Bceckea densifolia Sm., which, in the neigh-

bourhood of Valley Heights, is an open, graceful plant, but, on

the dry ridges exposed to the bleak "Westerlies" at the 3,500

feet level, it exhibits the usual characters resultant from its

harsher environment (These Proceedings, 1914, p. 254).

Traffic, here as elsewhere, is responsible for the distribution

of the more adaptable species. Two of the most prominent are

Calotis cuneifolia R.Br., (with blue), and C. lappulacea Benth.,

(with yellow flowers), both of which may be noted from the train

fpllowing the railway-track throughout the area. The ubiquitous,

weedy Helichrysum apiculatum DC, may also be placed in this

category.

The following species have not previously been recorded (so

far as the writer has ascertained) from the Blue Mountains:

—

Comesperma defoliatuin F.v.M., Claytonia Pickeriiuji J^'.v.M.,

Zieria pilosa Rudge, Boronia parvifiora Sm., Viminaria denu-

data Sm., BcEckeM diosmifoHa Rudge, Melaleuca Unariifolia Sm.,

Leucopogon appressus R.Br., [In Barron Field's " Geographical

Memoirs on New South Wales," p. 341, xlllan Cunningham
records L. appres!<}Ls R Br., as frequent on the mountains.

Bentham, Fl. Austr., iv., 223, shows that L. appressus R.Br.,

had been collected in only one locality, viz., Port Jackson, Coll.
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R. Brown, adding, "Not seen in any other collection. The

plant sent by A. Cunningham to De Candollc and described by

him as L. appressiis, does not differ from L. esqiimnatus R.Br."

This specimen is referred to in DC, Prod., vii., 754, as L. appressns

Br., Blue Mts., " Kingsfalls," Coll. Cunn. L. esquamatus R.Br.,

is thus recorded from the Blue Mountains for the first time in

the Fl. Austr., iv., 223, a record which has been overlooked by

the authors of the Handbook of the Flora of N. S, Wales. The

rare L. appressus R.Br., (These Proceedings, 1913, p. 110) is now

recorded as a member of the Blue Mountain flora]; Epacris pul-

chella Cav., [it is singular that such a conspicuous species, which

crosses the Blue Mountains tableland at all elevations, should

have so long escaped recognition as a member of its flora by

botanical writers], Loyania pusilla R.Br., Veronica notahilis

F.V.M., Micrantheum e7'icoidesDeBi., Lepironia imicronata Rich.,

Schcenus ericetorurti R.Br.

Species previously recorded on the Blue Mountains from Mt.

Wilson only are

—

Cryptandra erici/olia Sm., Mirhelia reticulata

Sm., (another species found throughout the mountains in swamps

and on sandstone-ridges, which has apparently been overlooked),

Gompholohium ylabratiim DC , Cassvnia denticulata R.Br., Mono-

taxis linifolia Brongn., ("Flora of Mt. Wilson," by A. G. Ham-
ilton, These Proceedings, 1899, p. 346).

Callistemon Sieheri DC, is recorded in the " Handbook of the

Flora of N. S. Wales," by Moore and Betche, from the dividing

range, but not specifically from the Blue Mts. It is plentiful in

the swamp below the Newnes Junction railway station, also in

a swamp about one and a half miles from Eskbank on the road

to "Brown's Gap." It is confined to the higher elevations, and

has not been collected east of Newnes Junction.

Kunzea corifoLia Reichb., is noted for the first time as a Blue

Mountain species by Miss Florence Sulman (Wild Flowers of

New South Wales, p. 155). Messrs Maiden and Cambage, in

the "Flora of the Tablelands, ' (Handbook of New South Wales,

Brit. Assocn. for the Advancement of Science, 1914, p. 411)

mention Backhousia myrtifoUa Hook, k Harv., from the lower

slopes; it had been recorded previously (on the Blue Mts.) only
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from the Jenolan Caves by Messrs. Blakely & Wyburd (Agric.

Gaz. N. S. Wales, 1901, p. 1390).

The following species and vars. are endemic on the Blue Mts.:

—Zieria involncrata R.Br., Pultencea glabra Benth., Acacia tri-

nervafa Sieb., A. asparagoides A. Cunn., A. Baueri Benth., var.

aspera Maiden & Betche (ined.), A. obtusata Sieb., var. Hamiltoni

Maiden & Betche, A. Dorothea Maiden, Acrophylhtm venosvm

Benth., Actinotns Forsythii Maiden k, Betche, Goodenia dimorpha

Maiden & Betche, Epacris 7^eclinata A. Cunn., E. rigida Sieb.,

E. Hamiltoni Maiden k Betche, E. apiculata A. Cunn., Rupicola

sprengelioides Maiden ik Betche, Spi-engelia ponceletioides Sond.,

Isopogon Fletcheri F.v.M., Persoonia angulata R.Br., Grevillea

Gaudichaudii R.Br., G. acanthifolia A. Cunn., Atkinsonia ligus-

trina F.v.M., Fherosph(Era, Fitzgeraldi F.v.M., Adpuochilns Nor-

toni Fitzg., Alania Endlicheri Kunth, NotocJdoe {IViodia) micro-

don (F.v.M.) Domin. Two well-known Blue Mountain species

are noted, each having only once been collected elsewhere, vi/..

Grevillea laurifolia Sieb., Wombeyan Caves (Taralga Road), J.

H. Maiden, x., 1905; and Persoonia Chamoipitys A. Cunn., Byloiig

Creek, Goulburn River, R. T. Baker, xi., 1892.

Note.—Numerals are used to denote previous records as undei*

:

(1) Jenolan Caves List. Blakely k Wyburd, Agric. Gazette

N. S. Wales, 1901, p.l390.

(2) Flora of Mt. Wilson. A. (». Hamilton, These Proceedings,

1899, p.346.

(3) Occurrence of a Limestone Flora. W. j\l. Carne, These

Proceedings, 1910, p.849.

Unless otherwise stated, the species enumerated are found on

the tableland-sandstone.

RANUNCULACEiE.

Clematis glycinoides DC, (1), (2), (3), Nepean River. Its con

gener, C. aristata R.Br., is a more adaptable plant found at all

elevations on the mountains.

DiLLENIACEiE.

Hibhertia bracteata Benth., from the Nepean River west to Law-

son; H. Billardieri F.v.M., (2), Nepean to- Bell; H. serpyllifoUa
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R.Br., (2), Wenfcworth Falls to west of Eskbaiik: H. pedunculata

R.Br., Leura and Blackheath; H. diffusa R.Br., Nepean to Glen-

brook; //. saligna R.Br., (2), Nepean, Springwood, Kurrajong

Heights, (in moist, sheltered gullies).

Hihhertia nitida Benth., (Pleurandra Cneorum DC). — In

Barron Field's " N. S. Wales,' A. Cunningham records P.

Cneorum irom " Brushes on King's Tableland." Bentham, Fl.

Austr., i., 25, reduces this to a synonym of H. nitida Benth.,

and gives as a locality for his species, "About Port Jackson, R.

Brown, Sieber n. 141, "and others, but does not mention A. Cun-

ningham's specimen from the Blue Mts. In the Handbook of

the Flora of N. S. Wales, by Moore k Betche, the only locality

given for //. nitida is near Sydney, in peaty soil. The writer

has not noted any foim of H. nitida on the Blue Mountains, nor

are there any specimens in the National Herbarium from that

locality.

Magnoliace^.

Drimys dipetala F.v.M.,(2), (3), Springwood (Sassafras Gully),

and Blackheath, a coastal brush-plant which creeps up the

gullies.

Viola R1E.E.

lonidium JlUforme F.v.M.,(l), (2), the normal coastal form is

collected west to Glenbrook. At Wentworth Falls, a short-

leaved, xerophytic form is met, which persists westward, to and

beyond Eskbank.

PiTTOSPOREiE.

Citriobatus midtiflorus A. Cunn.,(2), (3), Springwood (Sassafras

Gully).

POLYGALE^.

Comesperma sphcerocarpum Steetz, Lawson, Mt. Tomah ; T.

retusum Labill., Mt. Victoria; C. defoliatum F. v.M., King's

Tableland, Leura, Blackheath, a swamp-xerophyte, with a few

linear leaves, occasionally reduced to scales.

CARY0PHYLLE.E.

Stellar la punyens Brongu.,(l), (2), Eskbank, in elevated situa-

tions.
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PORTULACEiE.

Claytonia Pickeringi F.v.M., Glenbrook, a somewhat rare,

rock-xerophyte, with tuberous roots, and succulent stems and

leaves.

Malvaceae.

Howittia trilocularis F.v.M.. Nepean, Wentworth Falls, Grose

River, in brush-gullies.

STERCULIACEiE.

Rulingia pannosa R.Br., Nepean, Blaxland, Mt. Tomah.

Lasiopetalum dasyphyllum Sieb.,(2), Grose River.

TlLIACE^.

Elceocarpus cyaneus Ait.,(l), (2), Glenbrook, King's Tableland,

Mt. Tomah; E. holopetalus F.v.M., (2), Wentworth Falls, Leura,

(the Fishing Pool, near Gordon Falls), Katoomba, Mt. Tomah,

in moist sheltered gullies.

RuTACEiE.

Correa speciosa Andr.,(l), Springwood.

Zieria Icevigata Sm.,(2), Wentworth Falls to west of Eskbank;

Z. pilosa Rudge, Glenbrook, Springwood, Linden; Z. involucrata

R.Br., [The only locality from which this species has been re-

corded is "Valleys of the Blue Mountains, Backhouse."(Fl. Austr.,

i., 306). In his key to the species (p. 304), Bentham gives, as a

distinctive character of .^. involucrata, "Upper leaves simple";

in his specific description he gives "Lower leaves simple." Either

of these statements may be accepted, as, in a large number of

plants examined in situ, it was found that the position of the

simple and trifoliate leaves was about equally distributed (upper

and lower), and the foliage would, perhaps, be better described

as heterophyllous. The only example of this species in the

National Herbarium was collected on the north of the railway

near Springwood, by Mr. J. J. Fletcher (x., 1888). The writer,

a few years ago, found a group of these plants in a valley on the

southern side of the railway-line, between Springwood and the

Valley Heights, which may be conveniently entered by a branch-

gully commencing at Valley Heights rail way- station. The plants

14
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will be found within half a mile of the station near the water-

course]; Z. cytisoides Sm., Glenbrook Creek, Wolgan Valley

(does not cross the tableland); Z. Smithii Andr.,(2), Glenbrook,

Springwood, Mt. Tomah.

Boi'onia Fraseri Hook., Nepean, Blaxland, Springwood (Sassa-

fras Gully), a Nepean-Hawkesbury shrub, which does not cross

the tableland; B. microphylla Hieh., (2), King's Tableland to west

of Eskbank; B. anemonifolia A. Cunn.,(2), Leura (Mt. Hay Rd.),

to west of Eskbank, on dry ridges and in moist gullies; B. poly-

galifolia Sm., Glenbrook and Mt. Victoria; B. parviflora Sm.,

Springwood, Wentworth Falls, Leura, in swamps; B. Barkeriana

F.v.M.,(2), Blackheath, between Blackheath and Mt. Victoria.

Eriostemon myoporoides DC.,(1), a riverbank-shrub found as

far west as the Hartley Valley, via the Cox [At Emu Plains, it

has attempted the ascent of the tableland, spreading over the

Lapstone Hill towards Glenbrook. Several plants ha^e reached

Falconbridge, and established a small colony on the south-east

side of the railway-station; and a solitary bush was noticed on

the northern side of the Bathurst Road, which had reached

within a quarter of a mile of Linden railway-station]; E. hispi-

dulus Sieb., Nepean to Lawson; E. obovalis A. Cunn.,(2). The

type-locality given by A. Cunningham for his species is "Verge

of Regent's Glen" (now the Valley of the Waters, Wentworth

Falls), and this is the lowest elevation at which, within the

writer's knowledge, it has been collected on the Blue Mountains;

it ascends to west of Eskbank.

Phebalium dentatum Sm., The Lagoon, Sassafras Gully, a

coastal valley- and riverbank-species ; P. sq^iamulosum Vent.,

Nepean to Springwood; P. Billm'dieri A. Juss.,(2), Springwood,

Blackheath, in brush-gullies

Phebalium lachnoides A. Cunn., (P. phylicifolium F.v.M., var.

lachiioides F.v.M.) is recorded in Field's New South Wales, 332,

as a handsome shrub found in bare rocky situations at Black-

heath. In the Flora Austr., i., 339, the habitat given for P.

lachnoides A. Cunn., is the Blue Mountains, but no specific

locality is mentioned. There are no specimens of P. lachnoides

in the National Herbarium, nor has the writer seen it on the
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mountains. Botanists visiting the mountains might note the

specific locality (Blackheath).

RHAMNEiE.

Pomaderris ellijytica Labill.,(2), Leura; P. phillyroides Sieb.,

(1), (2), Leura, west to Eskbank; P. ledifolia A. Cunn.,(2), Went-

worth Falls, west to beyond Eskbank; P. apetala Labill.,(l), (2),

Grose River.

Cryptandra ericifolia Sm.,(2), King's Tableland and Leura, in

moist places.

AlVIPELIDEiE.

Vitis hypoylauca F.v.AJ.,(2), Linden, in gullies.

SAPINDACEiE.

Dodoiioia triquetraV7Gwd].^ Glenbrook, Valley Heights, Linden:

D. boroni(pJolia G. Don, Katoomba, on the banks of Megalong

Creek, a few yards beyond the four-mile post, on the track to

Jenolan Caves, via Nelly's Glen.

LEGUMINOSiE.

Mirbelia grandijlora Ait.,(2j, Wentworth Falls, to west of

Eskbank; M. punyens A. Cunn., Leura and Newnes Junction,

on dry ridges.

Gompholohium lati/olium Sm.,(2), Glenbrook, west to Bell; G.

Huegelii Benth.,(2), Medlow Bath (on track to Wall's Caves),

west beyond Eskbank; G. grandijlorum 8m. ,(2), var. setifolium

DC, Glenbrook, west to Leura; G. unchiatum A. Cunn., (2), Mt.

Victoria (on the side of the road to Mt. Victoria Falls), west

beyond Eskbank, a dry-ridge xerophyte; G, glahratum DC. ,(2),

Linden, Lawson, Leura.

Jacksonia scoparia R.Br. Lapstone Hill (creeps up by the old

railway-line from Emu Plains), Burragorang to Wentworth Falls.

Viminaria denudata Sm., Glenbrook Lagoon, in swamps and

watercourses.

Daviesid latifolia R.Br. ,(2), Blackheath, Cox's River, Newnes

Junction to Eskbank; D. corymhosa Sm.,(l), Nepean to Leura;

D. squarrosa Sm., Nepean to Glenbrook; D. alata Sm.,(2), Glen-

brook (on the Hat, north side of the old railway-station), Leura
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(Sublime Point), Medlow Bath (in moist places near Wall's

Caves).

Pultencea daphnoides WendL, Hazelbrook, Lawson to Went-

worth Falls; P. mucronata F.v.M., Blackheath, Leura (in a

swampy piece of ground on track to the " Fishing Pool "), the

lowest elevation recorded for this species on the Blue Mountains

(These Proceedings, 1901, p.213); P. poUfolia A. Qunn., Hazel-

brook, at the head of a gully on the south side of the railway-

line, about 300 yards west from the station; P. microphylla Sieb.,

midway between Bell and Newnes Junction; F. incurvata A.

Cunn., Lawson to west of Eskbank, in swamps; P. glabra Benth.,

a species rarely collected, though it is plentiful in swamps, from

Hazelbrook to Katoomba, [It bears a superficial resemblance to

P. stipularis, and may easily be mistaken for that species. In

the descent of " Leura Falls" by the old track from the "Meet-

ing of the Waters," a group of these plants may be seen in the

swamp to the left of the track by the side of the "Cascades"]; P.

plumosa Sieb., Leura to west of Eskbank, on peaty Hats and

moist hillsides; P. echimda ^ieh., Hazelbrook west to Mt. Wilson,

frequently in company with P. glabra; P. villosa W^illd., Nepean

to Valley Heights, plentiful in the vicinity of Glenbrook Lagoon;

P. flexilis Sm.,(2), Nepean, Glenbrook, Valley Heights, Mt.

Toraah; P. elliptica Sm.,(2), Nepean, west to Leura.

DUlwynia brunioides Meissn., King's Tableland, west to Mt.

Victoria, on dry ridges.

Platylobium formosimi Sm., Lawson to Wentworth Falls.

Bossicea lenticularis Sieb., (2), Lawson, Mt. Tomah, Newnes

Junction, Clarence, in moist situations; B. prostrata R.Br.,(l),

Lapstone Hill, Eskbank; B. rhombifolia Sieb., Nepean, west to

Linden; B. microphylla Sm., Nepean to Leura, Mt. Hay Road;

B. ensata Sieb., (2), Falconbridge, west to Mt. Wilson.

Hovea longifolia R.Br., (2), Nepean to Valley Heights, in

gullies.

Desmodium rhytidophyllurn F.v.M., Glenbrook.

Hardenbergia monophylla Benth.,(l), (2), Nepean, Glenbrook,

Mt. Victoria; Keiuiedya rubicmida Vent., (2), Glenbrook, Valley

Heights; K. jyrostrata R.Br., the only example of this species in
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the National Herbarium, from the Blue Mountains, was collected

by the late Mr. E. Betche, and is labelled Blue Mts., without

specific locality.

Acacia trinervata Sieb.,[Thc centre of activity of this species

is in the neighbourhood of Springwood, thence westerly to Fal-

conbridge, and northerly to the "Kurrajong." A fine plantation

may be seen on the Windsor Road, about three miles from

Springwood. The writer recently found three isolated plants on
a rise a few hundred yards east of the present Glenbrook Rail-

way-Station; and Mr. R. H. Cambage has collected specimens

below Wilberforce near Windsor]; A. asparagoides A. Cunn,.(2), a

species which is more widely diffused than has hitherto been

suspected [Its general appearance, when not in flower, is so similar

to its ubiquitous congener, A. juniperina Willd., that it has

undoubtedly been permitted to pass as that species by many
collectors, for it is common on both sides of the Bathurst Road
between Mediow and Blackheath (These Proceedings, 1910,

p.414); and there are many clumps of these shrubs on the higher

elevations between the type-locality (Regent's Glen, Wentworth
Falls) and Eskbank]; A. pumila Maiden k Baker, (2), Falcon-

bridge, Lawson, King's Tableland, Mt. Victoria, a dry-ridge

xerophyte; A. oxycedrus Sieb., Falconbridge; A. Baueri Benth.,

var. aspera Maiden & Betche, King's Tableland, a dry-ridge

xerophyte; A. hispidula Willd., Blaxland to Linden; A. falcata

Willd. ,(2), Nepean to Glenbrook; A. penniiiervis Sieb.,(l), (2),

Wentworth Falls, a form of this variable species was collected

near the commencement of the descent of " Brown's Gap" into

the valley of the Lett, and again at about the same elevation

on the ascent from the valley at Hartley Vale; A. ohtusata Sieb.,

on the roadside. Bell to Mt. Wilson, about two miles from Bell

Railway-Station, a few isolated plants; A. obtusata Sieb., var.

Hamiltoni Maiden k Betche, Leura, Bell, Mt. Wilson, Newnes
Junction; A. rubida A. Cunn.,(2), Glenbrook Lagoon, west to

Blackheath, in swamps and on the banks of watercourses; A.

Dorothea Maiden, Leura and Mt. Victoria, thence west beyond

Eskbank, the chief stronghold of this species and of A. obtusata

var., with which it is frequently found associated, being at
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Leura, where the two species face each other, east and west, in

gregarious assemblies, neither crossing the other's boundary (The

Australian Naturalist, 1913, p.180) ; A, linifolia Willd.,(2),

Nepean to Leura: A. bnxifolia A. Cunn., Nepean, Wentworth

Falls, Blackheath (top of Blacklieath Glen) sparsely, plentiful in

"Lett Valley," between Mt. Victoria and Eskbank; A. eloiujata

8ieb.,(2), var. anyusiifolia Maiden ^ Betche, Woodford to Black-

heath, in swampy places and watercourses; A. melanoxylon R.Br.,

(2), Lawson, Blackheath (a small clump of young trees near the

top of the western slope of Blackheath Glen), Cox's River; A.

implexa Benth.,(l), (2), Glenbrook and Wentworth Falls.

A. pubescens is recorded in Moore and Betche's "Handbook of

the Flora of N. S. Wales," p. 17 2, from the Blue Mountains; but

the writer has not yet found it in, nor are there any specimens

in the National Herbarium from, that locality.

HoSACEiE.

AcfFMa ovina A. Cunn.,( 1 ),(2),(3), Medlow Bath and Mt. Vic-

toria; A. sanyuisorbce Vahl,(l ),(2),(3), Grose Vale and Leura,

thence west to Eskbank, frequent on roadsides.

SAXIFRAGEiE.

Qidntiiiia Sieberi DC.,(1),(2), Blackheath, west beyond Esk-

bank, in brush-gullies.

Ceratopetalum gummiferum Sm.,(2), Lapstone Hill, Spring-

wood, Katoomba.

Acrophyllum venosum Benth , Linden, Lawson, in crevices of

dripping rocks.

MYUTACEiE.

Barwinia taxifolia A. Cunn., (2), Woodford, west to Black-

heath, a swamp-xerophyte in the coastal area, which exhibits a

preference for shallow basins in the benches of shelving rocks on

the flattened tops of exposed ridges (on the mountains).

Calythrix tetragona Labill.,(2), Burragorang to Wentworth

Falls.

Micromyrtus microphylla Benth., Springwood, Linden, on a

stony ridge, Bathurst Road, near Linden Railway-Station.
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Bfpckea diffusa Sieb., Glenbrook to Linden; B. crejiulata H.Br.,

Ha^elbrook to Leura and Mt. King George, in swamps near the

top of the ridge; B. brevifolia DC. ,(2), Springwood, Woodford

(between the Bathurst Road and the railway-line, west of Wood-
ford Station), Wentworth Falls, Bell ; B. diosmifolia Rudge,

Glenl)rook (on a swampy flat opposite the old railway-station).

Valley Heights, Wentworth Falls; B. camphorafa R.Br., Medlow

Bath, Blackheath to Mt. Victoria, on dry ridges [Though patches

of this species are not uncommon within the area quoted (there

is a quantity of it on the ridge over which the Grand Canyon

track from the Bathurst Road approaches Wall's Caves), it has

been forwarded to the National Herbarium from the Blue

Mountains by one collector only. This may be accounted for by

the short flowering-period, the position of the flowers, which are

borne chiefly on the underside of the branches, and the fugacious

character of the almost colourless petals. The shrub, when not

in flower, is so similar to much of the surrounding xerophytic

flora as to pass unnoticed (These Proceedings, 1901, p.213)]; B.

derisifolia 8m., Valley Heights to Woodford on the lower, and

Bell to Clarence on the higher elevations.

Kunzea corifolia Reichb., Glenbrook Lagoon, prefers a moist

situation.

Callistemon lanceolatus DC. ,(2), Linden to Leura, in swampy
places; C. Sieheri DC.,(1), Newnes Junction, Eskbank; C. linearis

DC, Glenbrook Lagoon; C. pinifolius DO., Nepean-Hawkesbury

to Glenbrook, in swamps.

Melaleuca hypericifolia Sm., Wentworth Falls (National Pass

in the " Valley of the Waters") on rocky ledges; M. thymifolia

Sm., Nepean to Glenbrook, in moist situations; JY. linariifolia

Sm., Nepean (Glenbrook Creek), Glenbrook Lagoon; a solitary

plant of this usually gregarious species was also noted on the

side of the Bathurst Road, which had reached an elevation mid-

way between Lawson and Wentworth Falls.

Tristania neriifolia R.Br., (2), Springwood, Woodford, in

watercourses; T. laurina R.Br. ,(2), Nepean, Valley Heights, in

a watercourse.

Syncarpia laurifolia Ten., (2), Glenbrook to Springwood.
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Backhoiisia myrtifolia Hook, k Harv., Glenbrook, in brush-

gully.

Myrtns tenuifolia Sni., Springwood ("The Lagoon," Sassafras

Gully).

IlMBELLIFERiE.

Hydrocotyle laxiflora DC.,(1 j, Wentworth Falls, Medlovv Bath,

Mt. Victoria, on roadsides and in grassland.

Siehera ericoides Benth.,(2), Glenbrook.

Xanthosia dissecta Hook , Wentworth Falls, Katoomba (on

the swampy Hat bordering Katoomba Creek, near Yosemite

Park), a small, almost herbaceous plant, hardly discernible

among the rushes and sedges of the swamp; X. Atkinsoniana

F.v.M.,(2), Mt Tomah.

Actmotus Hdianthi Labill.,(9), Glenbrook to Eskbank, a gre-

garious species which favours the rocky hill-tops [An isolated

patch, covering approximately half an acre of ground, was noted

on a dry, rocky ridge on the Mt. Hay Road at Leura, about

two miles from the Bathurst Road. Between Linden and

Woodford, the ridge above, and parallel to, the road and rail-

way-line, is covered with these plants, the area occupied ex-

tending rather more than a mile]; A. minor DC ,(2), Linden to

beyond Eskbank; A. Forsythii Maiden & Betche, Katoomba,

Blackheath, Clarence.

Eryngium vesiculosum Labill.,(l), Hartley Vale, Eskbank, in

grassland.

Oreomyrrhis andicola Endl., Mt. Wilson, Eskbank,

ARALIACEiE.

Astrotricha longi/olia Benth., Glenbrook, Springwood, Linden.

Panax sambuci/olius Sieb.,(l;,(2), Woodford to Blackheath (a

broad leaved form), Mt. Victoria to Eskbank (a narrow-leaved

form), P cephalohotrys F.v.M., Katoomba [The only example of

this species collected on the Blue Mountains, was taken from

an isolated plant growing between the sleepers of a disused tram-

line leading to the old coal-mine in Miners' Glen. The tramway

may be approached by a short branch-track to the Orphan Rock,

diverging from the main track in the descent of Katoomba Falls.
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First recorded from the Blue Mountains in The Australian

Naturalist, v., 2, p. 222].

RUBIACE/E.

Coprosma hirtella Labill.,(2), Leura, Blaokheath, Mt. Victoria,

Esk bank (Brown's Gap, on roadside); C. Billardieri Hook.;(l),(2),

Mt. Victoria, Mt. Tomah, in brush-gullies.

COMPOSIT.E.

Olearia myrsinoides F. v.M.,(l),(2), Springwood, west beyond

Eskbank, a species exceptionally responsive to environment, as

demonstrated by the varied forms forms found on the Blue

Mountains (These Proceedings, 1914, p. 159); 0. dentata Mcench,

(2), Glenbrook to Woodford; 0. stellulata DC, var. querdfolia

Benth.,(2), Leura, Mt. Victoria, Newnes to Eskbank, in swamps;

0. elUptica DC, (2), Wentworth Falls, Leura, Katoomba, Mt.

Victoria, on rocky benches in brush-gullies.

Celmisialongi/olia Csiss., Wentworth Falls, Leura, Katoomba,

Clarence, in swamps.

Lagenophora Billardieri Cass., (1),(2), Mt. Victoria.

Brachycome diversifolia Fish. & Mey., (1), Blackheath (top of

Blackheath Glen), Mt. Victoria (road to Victoria Falls); B. dis-

color C Stuart, Hartley Vale, near the Lett River.

Cassiiiia denticulata R.Br., Kurrajong Heights, Bell, about

IJ miles on the road to Mt. Wilson; C. longifoHa R. Br.,(l),(2),

Woodford, Lawson, Mt. Victoria; C. aurea R.Br., (2), Nepean,

Glenbrook Lagoon, Mt. Tomah; C. aculedta R.Br., Linden, west

to Eskbank; C. quinquefaria R.Br., Newnes Junction, Clarence.

Humeaelegans Sm.,(2), Wentworth Falls, Mt. Tomah, in brush-

gullies.

Leptorrhynchos squamatus Less., Hartley Vale, in the valley

near the "Lett."

Helichrysum leucopsidium DC, (2), Leura, Newnes Junction,

Clarence (two distinct forms were noted from the higher eleva-

tions); ff. collinnm DC.,(1), Nepean, Glenbrook, Burragorang to

Wentworth Falls; H. semipapposum DC.,(1), Medlow to Black-

heath, (marked morphological dififerences may be noted between

15
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the adult and juvenile plants of this species) ; H. adnatum

Benth.,(l), Linden.

Helipteruni incanwn DC.,(1), Hartley Vale; //. dlmorpholepis

Benth , Hartley Vale; both species in the valley in grassland.

Gnaphalium luteo-alhum Jj.,{\)^{2), Blackheath; G. japonicum

Thunb.,(l),(2), Leura, Blackheath, (both species in grassland and

waste places); G. japonicum Thunb., var. radicaiis F.v.M., MS.,

Leura, in peaty soil.

Erechthites Atkinsonuf, F.v.M,, Blackheath (foot of Govett's

Leap), in brush-forest; E. mixt<i DC.,(1),(2), Lawson, west to

Eskbank.

Senecio i^ayns F.v.M., Burragorang to Wentworth Falls,

Blackheath, in moist gullies; S. velleioides A. Cunn,,(2), Mt.

Victoria, a brush-gully denizen which exhibits considerable

adaptability at Mt. Victoria, where it was found growing on a

dry ridge on the road to Victoria Falls; a patch of this species

was also noted in a somewhat exposed position on the Mt.

Victoria Pass.

CANDOLLEACEiE.

Stylidium larieifoliiim Rich., Glenbrook.

GOODENIACE^.

Velleya mo7itana Hook., Medlow Bath (in grassland), between

Clarence and Wolgan, a subalpine species rare on the Blue

Mountains.

Goodenia decu7'rens II. Br., (2), Valley Heights, west to

Newnes Junction, usually on dripping rocks; G.dimorpha Maiden

& Betche, Springwood to Blackheath, in swamps; G. ovata Sm.,(l ),

Springwood (Sassafras Gully), Burragorang to Wentworth Falls:

G. heterophyUa Sm.,(2), Glenbrook to Bell

Sccpvola ramosissiKna (Sm.) Krause, {S. hispida Ca,Y.),{2), Glen-

brook, Woodford, Wentworth Falls; aS'. Hookeri F.v.M., Hazel-

brook, Leura (on the old track from Leura to the Meeting of

the Waters, Leura Falls), Blackheath (Govett's Leap), in swampy

places.

Brunonia anstralis Sm.,(2), Blackheath, near Bell, on dry

ridges.
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Campanulace^.

Lobelia gibbosa Labil].,(l),(2), Blackbeath, Bell (on road to

Mt. Wilson).

EPACRIDEiE.

Styphelia Iceta R.Br,, var. angustifolia,{2), Springwood, Linden,

Blackbeath; S. trijtora Andi-., Valley Heigbts to Eskbank; S.

tubiflora Sm., Leura (in tbe valley between Sublime Point and

tbe Golf Links), Blackbeatb, Bell, on a track leading from tbe

Mt. Wilson Boad to tbe \^alley of tbe Grose.

Astroloma humifusum R.Br,, Glenbrook, Mt. Victoria (in tbe

valley at tbe foot of Mt. Victoria Pass), not noted crossing tbe

tableland.

Melichrus rofatus R,Br,, Glenbrook.

Lissanthe sapida R.Br., (2), Glenbrook, west to Wentwortb

Falls; L. sfrigosa R.Br.,(l), Nepean to Springwood.

Leucopogon microphyllus R.Br.,(l), Leura, west beyond Esk-

bank: L. virgatus R.Br., Hartley Vale, in tbe valley near tbe

Lett; L. psquamatus R.Br., Leura (Mt. Hay Road), Medlow Batb

(ridges near Wall's Caves), Bell, on stony ridges; L. setiger R.Br.,

Valley Heigbts to Mt. Wilson; L. appressiis R,Br., Woodford to

Linden, on a bald ridge above tbe Batburst Road.

Monotoca elliptica R.Br.,(2), Springwood (Sassafras Gully),

Leura (Tbe Cascades, Leura Falls), Medlow Batb (in tbe valley

near Wall's Caves); M. ledifolia A. Cunn., Wentwortb Falls.

Epacris i'eclinata A. Cunn. ,(2), Lawson to west of Eskbank;

E. rigida Sieb.,(2), Linden (on rocks, Batburst Road, about 200

yards west of tbe railway-station), Lawson, Wentwortb Falls; E.

crassifolia R.Br., (2), Wentwortb Falls, Mt. Victoria, tbence to

Eskbank; E. obtusifolia Sm,,(2), Woodford, west to Leura, in

swamps; E. Hamiltoni Maiden & Betcbe, Blackbeatb, near Wall's

Caves, in swampy ground at tbe base of overbanging water-

dripping rocks [an extremely local species; tbe original patcb

(wbicb was discovered fifteen years ago) migbt be contained

witbin a rood of ground. It bas not yet been located outside

this area]; E. paludosa R.Br.,(l),(2), Hazelbrook, west beyond

Eskbank, in swamps, and on tbe banks of watercourses; E. micro-
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phylla K.Br.,(l), (2), Lawson to Mt. Wilson; E. (qnculata A.

Cunn., Wentworth Falls, Leura (Leura Falls), Blackheath (near

Wall's Caves), in swampy detritus at the base of drippino" rocks:

E. ])urpurascens R.Br., Leura; E. onosmcejlora A. Cunn., Black-

heath (top of Govett's Leap), Mt. Victoria, Lithgow.

\^E. 7'uscifolia B.Br., (non Sieb.) is mentioned by Allan Cun-

ningham in Barron Field's New South Wales, 340, as a depressed

shrub on moist rocks. King's Tableland. In the Flora Austr.,

iv., 235, R. Brown's E. ruscifolia is referred by Bentham to E.

irtipressa Labill., and E, vnscifoJia Sieb., (non Br.) is held to be

synonymous with E. reclinata A. Cunn. The latter species, with

the exception of one of its forms resultant from environment

(TheseProceedings, 1914, p. 543), agrees both in habit and habitat

with Cunningham's statement in Field's New South Whales

respecting E. ruscifolia R.Br., and is quite distinct from E. im-

pressa Labill., which is described and figured in Labillardiere's

Plantse Novae Hollandise, i., 43, t.58, as a shrub of 3 feet (Frutex

semiorgyalis), and a reference is made to the five cavities at the

base of the corolla (tubus .... cavitatibus quinque versus basim

extus impressus) which form the characteristic external impres-

sions from which the specific name is derived; while E. reclinata

is found reclining (and specifically named from this habit) on

moist, shelving rocks among ferns and sphagnum moss in the

Blue Mountain gorges. No impressions are found in the corolla

of E. reclinata, which is endemic on the Blue Mountains. E.

impressa is (in New South Wales) found only in the extreme

southern districts, and has not been collected on the Blue

Mountains. In the Flora of Tasmania, i., 257, Sir. J. D. Hooker

doubtfully refers E. ruscifolia R.Br., to E. reclumta A. Cunn.,

and includes, under that species, two specimens with Gunn's Her-

barium Nos.857 (which he also queries) and 858, giving, as one

of the localities in its distribution, the Blue Mountains, A. Cunn.

In a footnote, he says :
— " This again [Gunn's 858] approaches

very closely indeed to states of E. impressa, to which Gunn is

inclined to refer some of his specimens; it, however, appears to

differ in the low, more or less procumbent, straggling habit. . . .

Sieber's No.82 (in Herb. Hook.) does not appear distinct from
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this [Gumi\s 858] except in the larger tube of the corolla; and

Allan Cdnningham sends the same plant from Port Jackson

under the name of E. ruscifolia Br." Examples of both of

Gunn's specimens are now in the National Herbarium, Sydney,

and neither of them can be placed under E. reclinata A. Cunu.,

both being well marked forms of E. impressa Labill., the Tas-

raanian species to which Gunn proposed to refer them. This

confirms the decision of Bentham, given above, that the affinity

of E. rnscifolia R.Br., is with E. impressa Labill.; and E. rusci-

folia Sieb., together with the specimen sent by Allan Cunning-

ham to Hooker labelled E. ruscifolia Br., (from the Blue Mts.)

are both referable to E. reclinata A. Cunn.

Lysineraa pungens R.Br., Lawson.

jRupicola sprengelioides Maiden & Betche, King's Tableland

(These Proceedings, 1898, p.775).

Sprengelia ponceletioides Sond.^{Fonceletia nwnticola A. Cunn.),

[In Barron Field's New South Wales, p. 341, Allan Cunningham

records Poncletia sprengelioides R.Br., as a rare, sufi'ruticose,

dense-habited plant adhering to rocks perpetually damp, margins

of the Cascade, King's Tableland. In the Fl. Austr., iv,, 248,

P. sprengelioides Ji. Br., is recorded in marshes near Sydney, Coll.

R. Brown, Sieber, and others, but is not mentioned as found on

the Blue Mountains. De Candolle, Prod, vii , 767, also records

P. sprengelioides R. Br., from Sydney, Coll. A. Cunningham.

Sprengelia ponceletioides Sond.,(P. monticola A. Cunn.) is recorded

in the Fl. Austr., iv., 248, on rocks perpetually wet, near Camp-

bell's Cataract, Blue Mts., Coll. A. Cunn.; and F. monticola (A.

Cunn., in litt.) is given in DC, Prod, vii., 768, from the Blue

Mts., Coll. A. Cunn. It will be seen that Allan Cunningham

has perpetrated a (presumably) clerical error in his paper, in-

corporated in Barron Field's New South Wales, by recording R.

Brown's Ponceletia sprengelioides from the Blue Mountains,

instead of his own P. montico/a.], Lawson, Wentworth Falls,

Leura (Leura Falls, on the face of the cliffs): ^S'. incamata Sm.,(2),

Leura, Clarence, in swamps.

DracophyUum s(>cnndnm^\.\^i\,{2)^ Springwood to west of Esk-

bank, in crevices of moist rocks.
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LoGANIACEiE.

Mitrasacme pilosa Labill.,(2), Wentworth Falls; M. serpiflH-

folia R.Br., Hazelbrook, west to Eskbank, in swamps.

Loga7iia pusilla R.Br., Linden, on the northern side of the

Bathurst road approaching the railway-station from Falcon-

bridge.

SCROPHU LARINEyE.

Veronica per/oliata R.Br., (1), Eskbank (Brown's Gap); V.

Beriventia Littlj., Eskbank (Brown's Gap); V. iwtahdis Y.vM.,

Katoomba (Nelly's Glen).

Euphrasia Brotv7iii F.v.M., (1 ), (2), Leura, Mt. Hay Road,

Blackheath to west of Eskbank.

Gesnerace^.

Fieldia australis A. Cunn.,(2), Leura (The Forest, Leura Falls)

Katoomba, Mt. Tomah.

AcANTHACEiE.

Eranthe^nuin varlabile R.Br., (3), Glenbrook.

Verbknace^.

Chloa7ithes stmchadis R.Br., (2), Mt. Irvine; C. glandulosa R.Br.,

Springwood. In a note on G. glandulosa, Bentham, Fl. Austr.,

v., 45, says, " observations may possibly show this to be a lux-

uriant form of C. stoechadis.^^ Specimens in the National Her-

barium from "The Valley," Hornsby (W. F. Blakely, iv., 1914)

and West Maitland (Miss A. Brewster, x., 1908) are connecting

links between the two species, and strongly support Bentham's

suggestion.

LABIATiE.

Prostanthera lasianthos Labill., (2), Mt. Tomah, Bell; P.

cmrulea R.Br., (2); P. violacea R.Br., Nepean, Valley Heights,

Springwood; P. rhoinbea R.Br., Katoomba (in the valley at the

foot of Minnie-Ha-Ha Falls), Mt. Wilson; P. linearis R.Br.,(2),

Springwood (" The Lagoon," Sassafras Gully); P. saxicola R.Br.,

(a form), Katoomba (on a ridge at Narrow Neck), Blackheath,

Mt. Victoria.
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Hemigenia purpurea R.Br., (2), Linden, Woodford, on the dry

ridge overlooking tlic Bathiirst Road between Linden and Wood*

ford.

Paronychiace.*:.

iScleraathus bljiorus Hook., Woodford, to west of Eskbank, in

grasslands.

LaURINE/E.

Cassytha ijlabella R.Br., (2), Glenbrook (Lagoon)^ Woodford,

Leura; C.pubescens R.Br., Valley Heights, Wentworth Falls,

Blackheath; G.pauiculataK.Bv., Springwood: C. melanthaR.Br.,

Bell, oil side of road to Mt. Wilson.

Proteace/E.

Hetrophila pedunculuta K.Br., (2), Nepean to Katoomlm.

Isopogon anethifolius K.Br., (2), Leura, Mt. Hay Road ; /.

Fletcheri F.v.M., Blackheath (These Proceedings, 1894, p.l51j,

an exceedingly rare species collected by Mr. J. J. Fletcher in the

neighbourhood of Govett's Leap, November, 1893.

Conosperinunt longifoliuni Sni., y-Awangustifolium K.Br., Glen-

brook to Wentworth Falls; C. tenuifoliutn K.Br., (2), Lawson to

Bell. C. ellipticuni k5m., is recorded in Moore and Betche's

Handbook of the Flora of New South Wales, from the Blue

Mountains, but there are no specimens in the National Herba-

rium from this locality, nor has the writer noted its occurrence.

Syniphyonema uionta^ium R.Br. ,(2), Linden to Eskbank.

Persoouia hirsuta Pers.,(2), Glenbrook, Blaxland: F. (Jhai)UH-

pitys A. Cuiin.,(2), Lawson to west of Eskbank: P. linearity

Andr.,(l), Nepean to Springwood, Cox's River, Eskbank; F.

pinifolia R.Br., Valley Heights, Springwood, Linden; P. mollis

R.Br.,(l),(2), Valley Heights to Mt. AVilson; P. oblongata A.

Cunn., Glenbrook to Springwood "[The only specimen in the

National Herbarium from the Blue Mountains was collected bv

Mr. J. J. Fletcher at Springwood (the western boundary of the

species) in 1888. About a year ago, the writer noticed it on the

Bathurst Koad between Valley Heights and Springwood. It is

remarkable that this gregarious species should have so long



408 NOTES ON THE FLORA OF THE BLUE MOUNTAINS,

escaped the notice of collectors, as no difficulty was experienced

ill tracing the plants from the roadside, most of the journey

between Springwood and Glenbrook. It was seen to be excep-

tionally plentiful in the neighbourhood of the 41 -mile-post, but

only a few scattered bushes were noted at Glenbrook, on the

northern side of the old railway-station]; P. myrtilloides Sieb.,

(2), Wentworth Falls to Eskbank; P. angulata R.Br., Woodford

to Mt. Victoria [an individualistic species, which, like most of

its congeners, fruits freely. No seedlings have been noted in

the neighbourhood of any of the invariably isolated plants known

to the writer, though the seeds germinate readily under artificial

treatment]; P. acerosa Sieb., (2), Valley Heights to Eskbank.

Grevillea asplenifolia K.Br., Springwood, Lawson, on the

banks of watercourses, in brush-gullies; G. laurifolia Sieb., (2),

Valley Heights to Eskbank; G. Gaudichaudii K.Br., Wentworth

Falls, Katoomba, Blackheath, Clarence [This rare species was,

until recently, known only from Wentworth Falls and Katoomba

(a few isolated plants). In viow of the question of natural

hybridism raised by Mr. J. J. Fletcher in relation to this species

(These Proceedings, 1910, p. 434) it is of interest to note that, at

Clarence, it was again found (an individual specimen) on the

slope of a hill leading into a swamp, G. laurifolia being noted on

the plateau above, and G. acanfhi/olia in the swamp below]; G.

acanthifolia A. Cunn., Wentworth Falls, to west of Eskbank, in

swamps; G. mucromdata R.Br., Nepean to Valley Heights; G.

phylicoides R.Br., Nepean to Wentworth Falls; G. sericea \i.\W.,

Glenbrook to Blackheath and Mt. Tomah.

Hakea pugioniforrms Cav., (2), Woodford to Eskbank, in

swamps, and on dry, stony ridges; //. saligna R.Br.,(l),(2), Hazel-

brook, Lawson, Blackheath, in moist, sheltered gullies; H. pro-

pinqua A. Cunn. ,(2), Linden to Eskbank, chiefly in swamps; H.

acicM^aris K.Br., (1), Nepean, Glenbiook: H. microcarpa R.Br.,

(i). Cox's River.

THYMELE.E.

Pimelea collina R.Br., (2), Katoomba to Eskbank; P. curvijiora

R.Br., Leura, near Golf Links.
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LORANTHACEif:.

Atkinsonia lignstrina F.v.M., (2), Linden to Lawson, Ml.

Tomah, Bell, on side of the road to Mt. Wilson, about \l miles

from Bell Kailway-Station.

SANTALACEiE.

Choretrum spicatum F.v.M.,(l), Mt. Victoria, to west of Esk-

bank; C. CandoUei F.v.M. ,(2), Glenbrook to Mt. Wilson.

Oniphacoyneria acerha D0.,(l),(2;, Leura, to west of Eskbank.

Exocarpus stricta R.Br ,(1),(2), Nepean, Glenbrook.

EUPHORBIACE^.

Poranthera erici/olt'a Rudge,(2), Glenbrook to Leura; P. corym-

bosa Brongn.,(2), Glenbrook to Blackheath.

Micrantheum ericoides Desf., Blaxland, Linden, Hazelbrook.

Pseudanthus pimeleoides Sieb.,(2), Linden, Mt. Hay; P. divari-

catissimus Benth., Wentworth Falls to Eskbank.

Ricinocarpus innifolins Desf., Nepean, Springwood (Sassafras

Gully).

Monotaxis linifolia Brongn.,(2), Leura (^near the Fishing Pool),

Katoomba, in swamps,

Casuarine.e,

Casuarina nana Sieb.,(2), Wentworth Falls, to west of Esk-

bank.

CONIFERiE.

Pherosphcera Fitzgeraldi F.v.M., Wentworth Falls, Katoomba.

CYCADEiE.

Macrozaviia corallipes Hook., Glenbrook.

ORCHIDiE.

I'helymitra venosa K.Br., Lawson to Mt. Victoria.

Cryptostylis lomjifolia K.Br.,(2),^'oodford to Eskbank, on dry

hillsides [in the coastal area, this species is found in swamps]:

C. leptochila F.v.M., (2), Springwood, Kurrajong, Wentworth

Falls, Bell.

Prasophylhmi aiistrale K.Br., Leura, Blackheath; P. Jiavuni

K.Br .,(2), Hazelbrook to Katoomba [Fitzgerald (Aust. Orchids,
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i., 23) says of this species, " possibly epiphytal on the roots of

trees." The writer has on many occasions carefully unearthed

the tubers of this species, without finding any connection between

them and other root-growths]; P. striatum R.Br., (2), Woodford

to Blackheath,

Lyperanthus dUpticus R.Br., Woodford, Wentworth Falls,

Leiira (near the Amphitheatre, Leura Falls).

Caladenia dimo-pha Fitzg.,(2), Newnes Junction to Eskbank.

Adenochiliis Nortoni Fitzg., Lawson, Wentworth Falls, Medlow

Bath, Mt. Victoria (type-locality).

Iride^.

Libertia paiiiculata Spreng.,(l),(3), Wentworth Falls, Black-

heath; L. pulchella Spreng., Hazelbrook, Lawson, Leura (The

Fishing Pool), Mt. Tomah, on boulders in the watercourses, and

on the face of dripping rocks.

LlLIACEiE.

Blandfordia grandiflora R.Br., (2), Wentworth Falls, Mt.

Tomah, Leura (in peaty pockets, on the craggy escarpment over-

hanging Leura Gorge).

Tricoryne elatior R.Br., Glenbrook, Bell.

Stypandra ylauca R.Br., (2), Lapstone Hill, Valley Heights.

Alania Endlicheri Kunth,(2), Woodford to Wentworth Falls,

Mt. Tomali, in the crevices of wet rocks.

Xerofes Brownii F.v.M.,(2), Faleoiibridge; X. ylauca R.Br., (2),

Valley Heights to Mt. Victoria; X. flexifolia R.Br. (2), Glenbrook

to Leura.

Xyriue.-e.

Xyris yracilis R.Br., (2), Wentworth Falls to Eskbank (in peaty

soil) ; X. opercidata Labill., var. macrocephala Bentli., Woodford

to Bell, iu swamps.

JUNCACE^.

Lunula campestris DC.,(1),(2), Newnes Junction to Eskbank.

Juncus Fockii Fr. Buch., Lawson.
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R-ESTIACEiE.

Lepyrudia acariosa R.Br.,(l),(2), Weiitwurth Falls to Eskbaiik

;

L. anarthria F.v.M., Eskbank, in a swamp ou the eastern side oi"

the Eskbank Basin.

Restio fastigiatus R.Br., Medlow (near Wall's Caves), Black-

heath, Mt. Wilson; R. australis R.Br., (2), Medlow Bath to Esk-

bank, in swamps.

Cyperace^e.

C'uperm eratjrosfis Vahl,(l), Nepean to Bla<'klieath.

Heleocharis muUicaulis Sm., Wentworth Falls, Katoomba, Mt.

Tomah.

Lepironia mucronata Rich., Glenbrook Lagoon, the prevailing

reed in the waters of the Lagoon, and it is somewhat remarkable

that it has not been previously noted, as the flowerlieads are very

conspicuous, and ditt'er considerably in appearance from the usual

lake-vegetation. It is recorded generally in the coast district, and

specifically from Port Jackson, but the only example in the

National Herbarium from Port Jackson was collected by the late

Mr. Betche, and is labelled, near Sydney, xi., 1883. It is plentiful

in the Picton Lakes.

Cyathochcpfe diatulra Nees, Hazelbrodk, on the fringe of a

swamp.

Schve.nus tnrhinahis Poir., Sjiringwood to Eskbank; S. imherhis

R.Br., Valley Heights to Woodford, Mt. Wilson; *S'. ericetorum

R.Br., Leura to Newnes Junction ; S. Ie}ruisf<imu.s Benth., Leura,

between Sublime Point and the Golf Links, in peaty soil; S. vil-

losiis R.Br., (2), Lawson west to Eskbank; S. brevifolius R.Br., hi

a swamp on the southern side of the Bathurst Road, midway be-

tween Leura and Wentworth Falls; S. melanostachys R.Br., Nepean

to Lawson.

Mesomelcena deusta Benth., (2), Glenbrook to Bell; M. sphce-

rocephala Benth., King's Tableland to Newnes Junction, in

swamps.

Tricostularia pauciflora Benth., Woodford to Eskbank.

Lepidosperma lineare R.Br., (1), Wentworth Falls, Newnes

Junction; L. tortuosum F.v.M., Leura, Clarence, the Zigzag; L.
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flciHosion R.Br., Leiira, iMt. Wilson, Eskbaiik; L. fillforme Labill.,

(1), Spriiigw()od, Leura; L. Neesii Kuiith, Wentwortli Falls,

Woodford, Eskbaiik.

Gahnia tSieberi Bwi-k., Lawsoii, to west of Eskbaiik; G. micro-

stachya Benth., Lawson to Eskbank.

Canst is pentandra K.Br., (2), Woodford, Wentvvorth Falls.

Unicinia tenella R.Br., Katoomba (Nelly's Glen), an individual

tuft growing- in a crevice in the rocky wall of the Gorge, Mt.

Wilson.

Gramine^.

Ampkipogon strictus R.Br., var. setifer, (2), King's Tableland

to Eskbank.

Panicum ohseptum Trin., Hawkesbury-Nepean, Falconbridge, in

waterholes.

Tetrarrhena jmicea R.Br., Law^son to Bell.

Notochloe ynicrodon Domin, {Triodia niicrodon F.v.M.), Hazel-

brook to Blackheath, in swamps.

Lycopodiace^.

Lycopodium laterale R.Br., (2), Woodford, Mt. Tomah.

Filices.

Leptopteris Fraseri (Hook, et Grev.) Presl., (2), Kurrajong

Heights, Leura to Mt. Wilson.

Dicksonia antarctica Labill., (2), Leura (Leura Falls), Black-

heath (Blackheath Glen) [Allan Cunningham, in Barron Field's

New South Wales, mentions examples of this species at Mt. Tomah

thirty-five (35) feet high. The writer recalls a fine clump about

two miles from Blackeath Glen, nearly under the ^ledlow Bath

*'Hydro," which wa.s unfortunately burnt out some fifteen years

ago.]

The following species were noted crossing tlie mountains at all

elevations from the "Nepean" to Avest of Eskbank :

—

Viola hederu-

cea Labill., Bursaria spinosa Cav., Marianihus procumhens Bentli.,

Billardiera scandens Sm., Comesperma ericimim DC, Porltdaca

oleracea L., Hypericum japonicmn Thunb., Boronia [lorihunda
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Sieh., Olaj' siricta R.Rr., Slacl-ho)isi(( rimiuea Sin., Criiptandra

amara Sm., Oxijlohium stanrophyllum Bentli., Mirbelin reticulata

Sm., Sphrn'olobium viinineum Sin., PJii/llofa phylicoide!^ Bentli.,

PultencHa scahra R.Br., Dilhvynia ericifolia Sm., Bossicea hetero-

phylla Vent., Horea linearis R.Br.; Acacia jimiperina Willd., ^l.

suareolens Willd., A. myrtifolia Willd., A. lor}gifolia Willd., .1.

elata A. Cunn.,, A. discolor Willd.; Gallicoma serratifolia Andr.,

BcBckea Unifolia Rudge; Leptospermum parvifolium Sm., L.

flarescens Sm., L. lanigerum Sm., L. arachnoideum Sm,, L. pendu-

licm Sieh. \ Kunzea capitata Reiehb.; Siebera linearis Spreng., 8.

Billardieri F.v.M. ; Xanthosia pilosa Rudge, Pomax umbellata

Sol.; Calotis cuneifolia R.Br., C. lappulacea Bentli.; Vittadinia

australis A. Rich., Helichrysum scorpioides LabilL, H. apicula-

tum DC; Candollea serrulata Labill., C. linearis F.v.M.; Dam-
piera Brownii F.v.M., D. striata R.Br. ; Goodenia helUdifoUa Sm.,

Wahlenbergia gracilis DC. ; Leucopogon lanceolatus R.Br., L. muti-

cus R.Br., L. ericoides R.Br., Brachyloma daphnoides Benth.,

Epacris pulchella Cav., Mitrasacme polymorpha R.Br., Logania

Jlorihunda R.Br., Veronica calycina R.Br., Utricularia dichotoma

Labill., Prunella vulgaris L., Petrophila piilchella R.Br., Isopogon

anemonifolius R.Br., Conospermum taxifolium Sm. ; Persoonia

ferruginea Sm., P. salicina Pers.; Lamhertiaformosa Sm., Hakea

dactyloides Cav., Lomatia silaifolia R.Br., Telopea speciosissima

R.Br., Pimelia Unifolia Sm., Leptomeria acida R.Br., Poranthera

microphylla Brongn., Amperea spartioides Brongn., Phyllanthus

thymoides Sieb., Dipodium punctatum R.Br., Bctmodorum plani-

folium R.Br.; Patersonia sericea R.Br., and var. longifolia, P.

glabrata R.Br.; Smilax australis R.Br., Sowerhcea juncea Sm.,

Laxmannia gracilis F.v.M., Xerotes longifolia R.Br., Juncus com-

munis E. Mey., Lepidosperma laterale R.Br., Gahnia psittacorum

Labill., Caustis flexuosa R.Br., Ehrharta stipoides Labill., Echino-

pogon ovatus Palis., Selaginella uliginosa Spreng.
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NOTES AND EXHIBITS.

Mr. W. N. Benson exhibited a specimen considered by Pro-

fessor Lawson to be a bundle of roots of a Pteridophyte with a

sphenophylloid structure, and microphotographs of the same.

The specimen has been rather imperfectly preserved in red jasper.

It came from the Lower Carboniferous rocks at Currabubula,

near Tamworth. Also, a specimen and section of a fern recog-

nised by Drs. Kidston and Gwynne-Vaughan as Osmundites.

The preservation is not sufficiently good to permit of specific

determination, but it resembles a form found in the Mesozoic (1)

of New Zealand. The specimen was found by the exhibitor on

a basalt-hill at Oakey Creek, near Toowoomba.

Mr. A. A. Hamilton exhibited a series of specimens from the

National Herbarium, Sydney, com^vi^ing— Calendula officinalis

Linn.(Hort.), showing complicated prolification of the inflores-

cence accompanied by torsion. In the first stage, the peduncle

is laterally dilated, and shows bundling; the involucral bracts

have become irregular in radius and variable in size, the bases

of the larger bracts showing a degree of torsion; the ligulate

florets have increased in number at the expense of the tubular

ones, and the symmetry of the whorls is disturbed; an intrusion

of leafy bracts is seen in the centre of the tubular florets; attenu-

ation of the ligulse of the ray-florets is also to be noted. In the

second stage, the majority of the florets have developed ligulse,

the few tubular ones remaining being in a transitory state; the

stem under the flower is normal, the involucral bracts almost

regular, and the general symmetry of the flower is maintained.

In the third stage, a series of much reduced capitula, consisting

chiefly of ligulate florets, are to be noted within a common

involucre, of which the outer bracts are abnormal in size and

partly united; the stem exhibits bundling, and is thrice the

diameter of the normal stem ; the floral leaves are twisted
;

frondescent buds are seen to issue from the axis of the inflores-

cence between the involucral bracts and the florets, the number

of attenuated ligulate florets has increased, and they appear as a

fringe to the compound head of flowers. In the final stage, the

capitula within the involucral region are still further reduced,
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the common involucre is thrown into confusion, its bracts being

irregular in size and contorted; the prolification of the inflores-

cence by miniature buds is increased, the strain on the axis

causing an apparent reversion of their pedicels. The examples

exhibited were taken from plants in the Sydney Botanic Gardens,

grown from seeds presented by Mr. Greaves, of Bondi, who has

for some years been growing this strain of Marigold, e.g., the

double-flowered example shown in the second stage. Modern

workers have given a considerable amount of attention to the

question of heredity as a factor in the production of these tera-

tological mutations. The consensus of opinion is that heredity

is admitted, but is largely controlled by external conditions con-

ducive to forced growth, such as over-luxurious food, or a copious

supply of water after prolonged dryness. Celosia argentea var.

cristata, "Cockscomb/' is cited by several authors as an example

of a plant which requires a generous diet to enable it to sustain

its fasciated "comb." As a modicum of evidence in favour of

hereditability, it may be noted that a series of plants from un-

selected seeds of Calendula officinalis growing side by side with

those from Mr. Greaves' strain, under similar cultural conditions,

produced no abnormalities; while the majority of the plants

grown from Mr. Greaves' seed were more or less affected. The

specimens in the first three stages were collected by Mr. E. N.

Ward from a single plant, and that in the fourth stage from a

plant on which an example in the first stage was also growing.

—

Platylohiwinformosum Sm., (Wentworth Falls; A. A. Hamilton:

January, 1915), showing leaf-variation resultant from environ-

ment. Example No.l, with small crowded leaves, was found

growing on a dry ridge. No. 2, with large, distant leaves, grew

in a moist gully below: and those in the intermediate stages were

collected on the slope between the ridge and the watercourse.

—

Eriostemon hispidulus Sieb., (Springwood; A. A. Hamilton; Sep-

tember, 1934), showing leaf-variation. The leaves are oblong,

linear or spathulate; toothed or entire marginally; narrowed at

the base into a petiole, or broadly sessile; and range from ^ to

li inches long. All the examples were growing on a sandstone

ridge under apparently similar environmental conditions.

—

Acacia implexa Benth., (Glenbrook; A. A. Hamilton; December,
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1914), exliibiting leaf-variation. The examples shown range

from straight to semicircinate, and from linear to lanceolate;

their apices are obtuse, acute to acuminate, and they are either

abruptly or gradually narrowed into the petiole at the base.

Some measurements are, 11 x | inch, 8i x J, 6 x |^, 6x1, 3 x ^^,

3^ X h- A specimen was also exhibited, showing a juvenile leaf

between phyllodes, occurring at a height of about 6 feet, All

the examples were taken from a small colony of plants, 8 10 feet

high, growing on a sandstone-ridge.

Mr. E. Cheel exhibited fresh specimens of the " Common
Garden Gerainmm^' (Pelargonium zonale L'Her.), collected at

Beecroft by Mr. W. M. Carne; and at Gladesville, by Rev. W.
W. Watts, badly attacked with a Rust, Uromyces sp.(1). Speci-

mens of a "Wild Geranium" (G^e?'am'wm dissectum L.), collected

at Clifton Gardens by the exhibitor in June, 1911, were likewise

shown, which were also badly afiected, and it is quite probable

that the cultivated plants may have been infected with the disease

from some such source as this. - Specimens of Acacia decurrens

Willd., var. 2^cLuciglandulosa F.v.M., collected at Pymble, were

also shown; these were badly affected with a Rust which seems to

belong to Uromyces.— Some specially interesting forms of the

common "Couch Grass" {Cynodon dactylon Pers.) were exhibited

from Centennial Park, having eleven spikes in the inflorescence

instead of the usual four to five; and also specimens from the

Bogan River, collected by Mr. W. F. Blakely, in October, 1912,

with two perfect flowers in several of the spikelets. Previous

records of these peculiar abnormal forms will be found in the

Agricultural Gazette of N, S. Wales, iv., p. 312; and in these

Proceedings, 1908, p.290.

Mr. Tillyard exhibited the larvae of two rare Zygopterid

Dragonflies, the Calopterygid Diphlebia lestdides Selys, and the

Agrionid Neosticta canescens Tillyard. The larvae are charac-

terised by the possession of large, swollen, caudal gills of the

saccoid type— a very rare archaic type of gill. The gill of

Diphlebia is a simple saccus, that of Neosticta is a constricted

saccus of peculiar form, and probably developed from an origin-

ally two-jointed anal appendage.

[Printed off, Uth September, 1915.]
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ORDINARY M ^NTHLY MEETING. X^''^ A?A»^ ^5^

August 25th, 1915.

Mr. A. G. Hamilton, President, in the Chair.

The Donations and Exchanges received since the previous

Monthly Meeting (28th July, 1915), amounting to 7 Vols., 40

Parts or Nos., 10 Bulletins, and 2 Pveports, received from 41

Societies, etc., were laid upon the table.

NOTES AND EXHIBITS.

Mr. Froggatt exhibited specimens of a small longicorn beetle,

Bethelium mundum Blackb. At the Meeting of the Society in

September, 1914, a number of branchlets of the Peppermint-

Gums {Eucalyptus sp.), from near Uralla, N.S.W., cut off the

trees by the larvae of some unknown beetle, were shown.

This year, at exactly the same time, the branches again began to

strew the ground, all over the district. On examining infested

twigs that had been kept in a breeding-cage throughout the

interval, a number of the small longicorn-beetles exhibited, were

found to be emerging from the dry twigs. The life-cycle is thus

just about a year. The larva, falling to the ground with the

severed branch, first gnaws its way into the nearest dead knot,

and then feeds just under the surface of the bark; when full-fed,

it bores into the hard wood and pupates.

Mr. A. A. Hamilton showed a series of specimens from the

National Herbarium— Pw?^e?ifm scahra R.Br., (Mt. Wilson; Dr.

J. B. Cleland; June, 1915), exhibiting fasciation and torsion.

The stem, at first terete, exhibits dilation, followed by banding;

and, eventually, its frequent concomitant torsion. Branches

springing at various points from the verges of the stem, within

the banded region, have more or less attenuated flowers in the

axils of their upper leaves, together with a diminutive terminal

cluster, denoting adherence to the normal floral arrangement,
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" Flowers sessile in the upper axils or three or four together at

the ends of the branches " (Fl. Austr., ii., 116). At the summit

of the banded portion, both in the principal stem and the sub-

sidiary bifurcation, the torsional strain has suppressed the axial

elongation of the branches, bringing together, in an apparently

dense head, the whole of the flowers, which are represented by a

series of calyces. It is to be noted that the membranous calyces

and stipules, together with the rigid xerophytic leaves, are but

slightly affected; and it is here suggested that, in each case,

their texture is of a character calculated to enable them to

maintain their integrity throughout the invasion.— Podocarpus

spinulosa R.Br., (Woy Woy; A. A. Hamilton; June, 1915), show-

ing spiral torsion of leaves due to mechanical injury. The plant,

which has a decumbent habit, had allowed several of its branches

to stray into a bush cart-track, where they were overrun by pass-

ing vehicles.

—

Persoonia linearis Andr., (Hilltop; E. Cheel

;

July, 1915), showing spiral torsion of leaves due to injury by

insects. Though several stems are deflected, the leaf-contortion

is inconsiderable, a slight curvature of the leaves of this species

being not unusual under normal conditions.— Acacia suaveolens

Willd., (Cowan; A. A. Hamilton; July, 1915), showing spiral

torsion of leaves due to mechanical injury. A branch having

been wrenched off, the injured portion of the stem has become

dilated; two phyllodes situated within the injured region are

abnormally enlarged and contorted; and the stem above the

injury is fissured.

—

Pisum sativum Linn., (Pennant Hills; T.

Steel; July, 1915), with a foliate tendril. The extremity of one

of the tendrils is produced into an adventitious leaf, disclosing

its foliar character; and offering confirmatory evidence of the

already well established theory that the Pea-tendril is a modified

leaf.

—

Bossicea heterophylla Vent.; a series of examples illustrat-

ing ecological and xerophytic effects on the morphology of the

foliage. No.l, growing on a bleak, exposed ridge, 3,500 feet;

Newnes Junction (A. A. Hamilton; April, 1914); the stem is

aphyllous to a height of 1 8 inches, the leafy portion occupying a

relatively small area; the leaves are narrow-linear and crowded,

ranging from under \ to barely \ inch long, and from J to 1 line
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broad. No.2, from a dry claypan; Cook's River (A. A. Hamilton;

August, 1914); leaves similar in shape and size to those of No.l,

but distributed over a greater extent of the stem and branches,

and distant. No. 3, from a dry, elevated plateau in open forest-

country, comparatively sheltered; Leura (A. A. Hamilton; April,

1914); plants diminutive in size (3J to 5 inches high) and much
branched; leaves heterophyllous; the narrow-linear form favor-

ing the upper, and the ovate form the lower portion of the stem

and branches, all under J inch long. No.4, from a dry sandhill,

Maroubra Bay (A. A. Hamilton; August, 1914); lower leaves

rotundate,
:f

to | inch long, gradually narrowing upwards on

the stem (shrub 1 foot high). No. 5, a bush of from 4-5 feet,

from a sheltered gully on the bank of a watercourse; Waterfall

(A. A. Hamilton; June, 1914); leaves heterophyllous, from

rotundate and 1 inch long, to narrow-linear and 2 lines long; in

some specimens, the rotundate leaves occupy the whole branch;

in others, both forms are present on the same specimen. It is

notable that the stems of the broad-leaved specimens are flat-

tened; as this form of leaf becomes deciduous under dry con-

ditions, the flattened stems are called upon to replace them, and

perform their functions until the climatic conditions are favour-

able to a renewal of leaf-growth.

—

Isopogon anethifolius R.Br.,

(Maroubra Bay; A. A. Hamilton; August, 1914), exhibiting leaf-

variation. The series of leaves exhibited comprised various

stages of division, from simple to pinnatisect.

Also, for Mr. J. H. Maiden, on behalf of Mr. T. Steel, a sup-

posed hybrid, Boronia florihunda Sieb., x B. serrulata Sm., from

French's Forest (These Proceedings, 1906, p. 566). Another

example of this plant was received at the National Herbarium,

from Deewhy (T. D. Mutch; 24/8/1915), which presented further

evidence of hybridism. In habit and leaf-characters, the speci-

mens from French's Forest resemble those of B. serrulata. The
examples from Deewhy, both in habit and foliage, are rather

those of B. florihunda, though the colour of the flowers ap-

proaches that of B. serrulata. Opposite leaves are characteristic

of the Family (Rutaceae), but, in this example, all the leaves on

one of the branches are in whorls of three.
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Mr. E. Cheel exhibited specimens of the common Garden-

Geranium {Pelargonium zonale L'Her.) very badly attacked by

a Rust, collected at Port Hacking, Ashfield, and Blacktown,

which are additional localities to those recorded at the last

Meeting. On closely examining the specimens, a few teleuto-

sori were found, which had teleutospores agreeing with those of

Puccinia Morrisoni McAlp. This species of Rust has previously

been recorded only on the host plant Pelargonium australe Jacq.,

from Victoria and Tasmania, by McAlpine in the "Rusts of

Australia" (p. 180); and from Cowcowing, W. A., by the exhibitor

(Tnese Proceedings, 1909, p. 500). He exhibited also a curious

orange received from Mr. Hugh Dixson, of Summer Hill, which

had five darker orange-coloured bands or ridges reaching from

pole to pole, interpolated in the paler colour of the fruit. Mr.

Dixson reported that the fruit was grown by his son at Killara,

and that most of the oranges on the tree were marked similarly,

though generally without so many of the ribs. A similar occur-

rence has been recorded by Kerner and Oliver (Nat. Hist, of

Plants, p. 569) in connection with the " Bizzaria "— a supposed

cross between Citrus medica and Citrus aurantium, which, how-

ever, is regarded by some authors as a graft-hybrid.

Mr. Tillyard gave some particulars about a deposit of limited

extent, recently discovered in the Upper Trias of Ipswich, which

contained fossil insects of the greatest interest. The Govern-

ment Geologist had taken steps to accumulate and preserve the

material with a view to a thorough scientific investigation

thereof.

Mr. North exhibited some type-sets of Australian birds' eggs

from his private collection, most of which had been originally

described at Meetings of this Society. Among them were eggs

of — Corvus ben7ietti, jElurcedus viridis^ Sphecotheres maxillaris,

Collyriocincla cerviniventris, C. parvissima, Edoliisoma tenui-

rostre, Rhipidura albicauda, Sisura 7iana, Erythrodryas rosea,

Poecilodryas capito, Smicrornis flavesce^is, Gerygone magnirostris,

Malurus cyanochlamys, M. assimilis, Amytis textilis, A. modesta,

Acanthiza uropygialis, A. zietzi, Sphenura hroadhenti, Climac-
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teris superciliosa, Aphelocephala nigricincta, Cracticus rufescens,

Ptilotis iiotata, P. macleayana, P. keat'tlandi, Artamus nielanops,

Poephila acnticauda, Halcyon sordidus, Mesocalius osculans,

Calyptorhynchiis batiksi, Megaloprepia Tnagnijica, Macro]>ygia

phasianella, Ardelta pusilla, 2'urnix maculosa, Dendrocygna

arcuata* D. eytoni.f Also the following Cuckoo type-sets :
—

Cuculiis inornatus with Ptilotis lewini] Cacomantis Jiahelliformis
with Origma rubricata, ditto with Malurus lamhe7'ti; Cacomaiitis

variolosus with Rhipidiira rufifrons; two eggs of ditto with R,

alhiscapa, ditto with Myiagra rubecula, ditto with Malurus la-ni-

berti; Lamprococcyx basalis with Acanthiza lineata, ditto with

Malurus lamberti, ditto with M. callainus, ditto with Stictoptera

biche7iovii, ditto with Meliornis 7iovce-hollandi(e, ditto with

Petroeca leggii, ditto with Zosterops lateralis, ditto with Smic-

rornis b^-evirostris: Lamprococcyx plagosus with ^-Egintha tem-

poralis, ditto with Malurus lamberti, ditto with Cinnyris

Jrenata; Mesocalius osculans with Acanthiza apicalis; Cacomaiitis

Jiabelliformis, Lamprococcyx plagosiis, and L. basalis with Acait-

thiza pusilla.

Mr. Fletcher showed three racemes from a plant of the com-

mon, introduced Poke-weed (Phytolacca octandra Linn.), with

pedicellate instead of sessile flowers: the lower ones represented

by unfolded green masses; many of the upper ones exhibiting

dislocation of the perianth enclosing the stamens, and the

aborted ovary represented by a whorl of small leaf-like members,

brought about bv the extension of the axis.

* Previously described by Oould from " Eggs brought to the Settlenieut

b}' the Natives, and said to belong to this bird."

t Previously described by Dr. E. P. Ramsay from an immature egg

taken from the oviduct.
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ON THE PHYSIOLOGY OF THE RECTAL GILLS IN
THE LARV^ OF ANISOPTERID DRAGONFLIES.

By R. J. TiLLYARD, M.A., B.Sc, F.E.S., Linnean Macleay

Fellow op the Society in Zoology.

(Plate xlvii.)

The physiology of respiration is one of the most difficult prob-

lems still awaiting a solution in the biology of the Insecta. Most

insects breathe by means of spiracles, which are the apertures of

a complicated system of air-tubes or trachecE ramifying through-

out the body, and ending internally in numerous excessively fine

tubes or capillaries, which supply oxygen directly to all the cells

concerned in the metabolism of the body-tissues. Such a system

is known as an Open Tracheal System. There are, however^

certain aquatic larvae in which spiracles are either absent, or, if

present, non-functional, except, perhaps, on very special occa-

sions, such as when the larvse leave the water just prior to

metamorphosis. In these forms, the required oxygen is derived

from the water either directly through the integument, or, more

usually, by means of tracheal gills. To this latter group belong

the larvae of Mayflies, Stoneflies, and Dragonfiies. This type of

system is called a Closed Tracheal System.

It is not the purpose of this paper to discuss the various

theories of respiration which have been put forward to meet the

case of the Open Tracheal System. The question, whether

expiration is performed through the spiracles, as well as inspira-

tion, or whether the latter alone takes place there, does not enter

into the problem which we have before us For the fact, that

the tracheal system of the Dragonfly Larva is physiologically a

closed one, cannot be disputed, though this closed system shows

clearly a secondary derivation from an original open system,

resembling that of the imago. Spiracles are present both on the

thorax and the abdomen. Those of the thorax, at any rate, can,
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under certain circumstances, be made to function as orifices of

inspiration at any time that the larva chooses to leave the water.

But we are concerned here only with the problem of aquatic

respiration, as carried on, day in and day out, throughout the

whole life of the growing larva. The admitted facts that ce7'tain

Dragonfly larvse do occasionally crawl out of the water and

breathe air directly through their spiracles, and that probably

all Dragonfly larvse also use their spiracles in this way for a

short time just prior to metamorphosis, do not affect the general

question, and cannot be used as an argument against the con-

clusions to be arrived at.

I have chosen to restrict the problem in two directions.

Firstly, I shall deal only with the Suborder Anisoptera, i.e., those

dragonflies whose larvse breathe by means of recto! gills, and

shall not consider the somewhat different problem presented by

the Zygoptera, whose larvse breathe by means of caudal gills.

This is done because our knowledge of the morphology of these

latter organs is still in a very backward state, and does not as

yet offer a sufficiently sound basis on which to build any general

physiological conclusions. The morphology of the rectal gills of

Anisoptera, on the other hand, is by now fairly well known, so

that we are able to approach the physiological problem with

some hope of success. Secondly, I do not intend to offer an ex-

planation of the working of the whole respiratory system, includ-

ing a detailed discussion of the elimination of nitrogen and

carbonic acid gas from the body. The problem before us is to

find a satisfactory explanation of the method of obtaining the

oxygen, necessary for the metabolism of the larva, from the

water, and its distribution to all parts of the body.

It will not be necessary to explain in detail the differences

between the various types of rectal gills. I have already dealt

very fully with these in a previous paper(8), to which I would

refer anyone desirous of studying the comparative morphology

of these beautiful and interesting structures. It will be sufficient

here to state that the different forms can be classified primarily

into two main divisions, the Simplex System and the Duplex

System. In the former, the rectal wall is thrown into six main
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longitudinal folds, forming continuous gills from end to end of

the branchial basket; each of these main-folds is supported at

intervals, to right and left alternately, by smaller cross-folds. In

the Duplex System, the main-folds are functionless or suppressed,

and the cross-folds become separate gills, arranged in six double-

rows. Further, the gills of the Simplex System may be classed

as either of the Undulate or Papillate Type, while those of the

Duplex System may be either of the Implicate, Foliate or

Lamellate Type. Whatever be the type of gill, it remains

essentially a delicate eversion of the rectal wall, projecting far

into the rectal cavity, and bathed on all sides by the water

drawn into that cavity. I have contented mj^self, therefore,

with figuring only the gill of the larva of Hemicordulia tau Selys

(Plate xlvii.). This belongs to the Lamellate Duplex Type, and

is, at the same time, both one of the most highly organised, and

one of the most easily understood of all rectal gill-types.

On opening the branchial basket {i.e., the anterior portion of

the rectum) of this larva, we find a very beautiful and regular

arrangement of gills within. There are six, longitudinal, double

rows of lamellate gills (Fig.l) of a beautiful pale mauve tint.

Each single row contains twenty or more of these separate

lamellae, in the form of semiovals inserted on a broad base (Fig.

26), placed obliquely, and overlapping one another from before

backwards. .Consecutive lamellae are protected from rubbing

against one another by the action of three small tubercles (Fig.

2, ta, tp), which also allow a sufficient space between them for a

complete circulation of water around the gill.

On the outer anterior face of the base of each gill, there is a

large rounded swelling, the basal pad(6/»), very conspicuous, and

of a semitransparent orange-colour. This pad is a turgid struc-

ture, apparently full of watery fluid. The boundaries of the

cells forming it are obliterated, but their nuclei are large, and

form centres from which very distinct fibrillar structures pass

out to the borders of the pad. Beneath the pad, the space

between the bases of the two walls of the gill-lamella is filled

with a mass of hypobranchial tissue (hb), surrounding the region

of the large efferent tracheae of the gill. The nature of this
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tissue is not clearly understood, but it seems to be a derivative

of the fat-body, and obviously lies in the hsemoccele. In fact,

it practically blocks out the circulation of the blood from the

gill, in which definite blood-spaces do not really exist, except

around the larger tracheae near the base. In the lamellae itself,

although the two walls of the gill can be slightly forced apart by

the artificial injection of fluid (thus proving the continuity of

the haemocoele into this organ), yet no circulation of blood-

corpuscles has ever been observed; and, so far as ray own observa-

tions go, such circulation would be impossible, owing to the fact

that the two walls of the gill are, in the natural state, practically

in contact everywhere except at the base. In other forms, where

tracheae of considerable calibre penetrate some distance into the

gill, blood-spaces are met with further in (6s) around these

tracheae. In the Papillate type, the blood-spaces follow the axial

trachea of the papilla almost to its tip. But in no case is there

any noticeable circulation of blood, and that fluid does not pla}^

any important part in the problem of oxygen-caiTying.

The gill is covered everywhere by a very fine transparent

cuticle (cu), representing the inthna or chitinous lining of the

undifferentiated rectal epithelium. Beneath the cuticle lies the

gill-epithelium {ep). This is a thin layer of very flattened cells,

all fused together into a syncytium in which the nuclei (nitj are

clearly visible at somewhat irregular intervals, and placed rather

far apart. The mauve colour of the lamellae of H. tau is due to

the presence of very fine granules of purplish pigment {fg)

scattered in this syncytium.

The arrangement of the gill-tracheae can be gathered from

Fig.l. Almost the whole of the lamella proper carries only

capillaries (ca/>). These are very numerous and excessively tine

tubes, with no trace of a spiral thread. It is very important to

note that each capillary forms a" complete loop, passing up one

side of the gill, crossing over beneath the rounded distal border

of the lamella, and descending along the other side, finally joinino-

up with other capillaries to enter a larger branch which unites, at

last, with the branch from which the capillary took its rise.

Under a high power, the capillaries can be seen to lie actually
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within the epithelial syncytium, /airly close nj) to the cuticle

(Fig.5).

The capillaries are collected into bundles at the base of the

gill, forming five or six, stouter, short tracheae. These unite

together to form the efferent trachea of the gill, termed a

secondary efferent{es). They are surrounded by the hypobranchial

tissue at the base of the gill. The secondary efferents from the

gills on one side of a double-row unite in pairs with those from

the gills of the other side, forming a single longitudinal set of

pi'imary efferents^ which enter one of the main longitudinal

trunks of the body.

We can now attack our problem directly. There are clearly

eight separate elements which go to form a single gill, viz.,

(1) the cuticle, (2) the epithelial syncytium, (3) the pigment,

(4) the basal pad, (5) the hypobranchial tissue, (6) the blood-

plasma in the narrow blood-spaces, (7) the capillaries, and (8) the

larger tracheae and efferents. We have to determine which of

these are the essential elements in respiration, and which are

merely accessory thereto.

We must class as accessories all those structures which are not

present in all types of rectal gill. For if, in certain cases, the

gill respires satisfactorily without them, it is clear that they

have a function only accessory to respiration in those gills in

which they are present.

It is also clear that the part of the gill, which is concerned

with the extraction of oxygen, is the part which projects into the

water in the rectal cavity. Structures which are present only

at the base of the gill will, in general, therefore, be only acces-

sories.

Thus we arrive at the following list of accessory structures:

—

(1). The pigment.— Although developed all over the lamella in

Hemicordulia, yet, in most forms, the pigment is confined to the

basal part of the gill. In many genera (e.g., Austrogorajjhus,

Petalura, Gordulegaster, De^idroceschna, Austrophlebia, Orthetrum)

no pigment is developed in any part of the gill. Hence we may
safely conclude that the pigment is purely an accessory element,

so far as respiration is concerned.
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(2). The basal pad.—Not only is this developed at the base of

the gill, but it is either absent or very feebly developed in gills

of the Implicate Duplex Type, as well as in the gills of the

majority of young larvae. Hence we may not only class it as an

accessory, but we may gather that its chief function is that of a

support for the gill. For, in the implicate duplex type, the gills

overlap one another in the form of a series of concave tiles with

rounded ends, these ends being connected together so as to form

a continuous wavy ridge. Thus the two rows of gills in one

double-row support one another, and no basal pad is needed.

The fact that the basal pad is absent or vestigial in this type of

gill points, therefore, to its functioning in general as a support

for the gill.

(3). The hypohranchial tissue.—This also is absent or feebly

developed in young larvae, and also in gills of the Implicate

Duplex Type, as well as being developed, in other forms, only at

the extreme base of the gill. Hence we may class it as an acces-

sory. It is possible, however, that this tissue may play some

part in the physiology of respiration, apart from that of oxygen-

extraction. It may, for instance, help in the removal of nitrogen

or carbonic acid gas.

(4j. The blood-plasma.—We class this as an accessory, partly

because there is no definite blood-circulation in the gill itself,

and no clearly defined blood-spaces except at its base, and partly

because the blood of insects (except in a few very special cases)

appears to be entirely lacking in oxygen-carrying elements. We
must, however, accord to the blood an important part in the

removal of carbonic acid gas from the body, and perhaps also

portion of the nitrogen.

Thus, out of eight elements of the gill-structure, four are seen

to be accessories. We must next remove from the problem a

fifth, viz., the larger tracheae, since these clearly function only as

receivers of oxygenfrom the capillaries, i.e., eiferents to the main

tracheal system. Thus the problem is now reduced to the con-

sideration of three elements, viz., the cuticle, the ejnthelial

syncytium (minus the pigment), and the tracheal capilla7nes.

How do these three combine for the extraction of oxygen from

the water in the rectal cavity ?
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An examination of Figs. 3, 5, will at once suggest the strong

probability that the gas is obtained hy a simple process of diffu-

sion through the slender wall of the gill into the underlying cajnl-

laries The points in favour of this are : -

i. The thinness and delicacy of the cuticle.

ii. The alteration of the undifferentiated rectal epithelium

(Fig.66) into a thin syncytium, with elimination of cell-bound-

aries.

iii. The extreme fineness of the walls of the tracheal capillaries,

and the complete absence of the spiral thread.

iv. The fact that the capillaries, instead of running in a

definite blood-channel, are embedded in the protoplasm of the

epithelial syncytium, thus becoming arranged as close to the

external surface of the gill as is possible under the circumstances.

V. The fact that all the capillaries form complete loops. For,

if oxygen were extracted at any given point, or by any given

localised organ, we should expect the capillaries to end in that

point or organ. The fact that they form complete loops shows,

however, that the extraction must take place at all points along

the circumference, and pass inwards down both arcs of the capil-

lary, to its junctions with the larger efFerents. in other words,

there is no circnlatioii of gas in the capillaries in a definite

direction round the circumference, but simply a passage of gas

from all points inwards towards the efferent trachea3.

Some such solution as this had evidently been in the minds of

most of the earlier students of the subject, until certain appa-

rently insuperable difficulties were pointed out. On that account,

the Diffusion Theory, as I propose to call it, became unpopular,

in spite of Lowne's advocacyO), until Ris again recently reviewed

it—without, however, clearing away the initial difficulty of the

problem As I intend, in this paper, to support the view ad-

vanced by Lowne and Ris, it will be as well if I make their

position clear by quoting a translation of the latter 's own

wordsiS):—The question becomes more difficult in the case of the

Closed Tracheal System, of which our larvae furnish a classical

example. What is here wanting is the vis a tergo of the inspira-

tion-organ, and we are driven to this, to assume purely chemical
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or, as the case may be, diffusion-forces as the motive agent ("rein

chemische, resp. DifFusionskrafte als das bewegende Agens

anzunehmen"). Lowne postulates for this, and also further on,

for the function of the Closed System, at least a temporary open-

ing of the thoracic stigmata, which certainly are not wanting in

our instance. The difficulty lies here especially in this, that

such a function of these stigmata is only concluded ("nur er-

schlossen"), but never positively observed.

On this ground, Ris rejects Lowne's theory on this single

last point, and declares the problem not yet solved It seems

quite clear that Ris is right, for the following reasons. Sup-

posing we grant Lowne's contention concerning the thoracic

spiracles, what then'? In the case of aquatic larvae, of what avail

would the opening of these spiracles be, seeing that only water,

and not air, could be drawn in through them? Or, if it be urged

that, at any rate, the young larva might climb out of the water

for a short time, and thus fill its tracheal system with air through

its temporarily opened spiracles, the answer is very definite, viz.,

that no such action by the larva takes place, and that the first

filling of the trachece with air has been obse7'ved more than once

to take place beneath the water.

Thus the opposition to the Diffusion-Theory comes simply to

this, that the main principle of the Theory is not even attacked,

but is admitted to be exceedingly probable, were it not for the

supposed insuperable difficulty attending the startitig of the pro-

cess in the newly-hatched larva. It is well known that the

tracheae of the embryo are filled, before hatching, with a pale

fluid, generally supposed to be blood-plasma. How, it is asked,

can this fluid be withdrawn, and diffusion of air or of oxygen

follow at once from the water in the rectum into the tracheal

tubes'? The obvious answer to this is, that it cannot be done.

And there the matter is allowed to rest, apparently with the

overthrow of the Diffusion-Theory.

Now, I propose, in this paper, to show (1), that a solution of the

above difficulty does exist, and (2), that the Diffusion-Theory

rests on solid ground, with a good morphological basis for its

support.
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The method of filling the trachece with gas in the newly-hatched

larva.— It has been usually stated that, soon after hatching,

isolated globules of gas appear in the tracheae at various points,

and that these, by increase and coalescence, gradually drive the

fluid out of the tubes. My own observations!?), which support,

in their chief points, those previously made by Calvertd), show

that this is not so. In the case of Anax papue7isis Burm., I

found that the embryo, just prior to hatching, had its tracheae

filled with liquid, as is agreed by all observers. The emergence

takes place very rapidly. Owing to the interpolation of a pro-

nymphal stage, the larva has to escape not only from the egg-

shell, but also from the pronymphal sheath almost immediately

afterwards. Thus there is a period of at least half a minute

during which observation of the changes going on in the tracheae

is exceedingly difficult, if not quite impossible. However, at the

moment the larva becomes free, gas can be seen travelling evenly

down the two dorsal trunks from the region of the midgut hack-

wards. It is, of course, impossible to analyse this gas; but, as we

shall see later, the point is immaterial. The importance of the

observation lies in the fact that the gas does notform in the rectal

regio7i, i.e., it does not, at the start, pass in from the rectal cavity

to the tracheae. As the gas only travels down the dorsal tracheae,

and not down the ventral or visceral trunks, it seems almost

certain that it is derived from the head or thorax, since these

portions are entirely supplied by the dorsal tracheae. We might

mention, in this connection, the head-vesicle and the cephalic

heart as offering a probable solution to this difficult question.

Certain it is, that the pulsations of the cephalic heart synchronise

closely enough with the period of the filling of the dorsal trunks

with gas, to suggest that there is more than a chance-connection

between the two. But this problem cannot yet be definitely

solved. It is sufficient, for removing the obstacle supposed to

stand in the way of an acceptance of the Diffusion-Theory, that

we have shown that this obstacle does not really exist. We can

take it as proved that, within a minute or two after hatching,

gas fills the tracheal system of the larva, and that it comes in,

not via the rectum, but from somewhere in the anterior end of

the animal.
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Now let us follow the gas-flow along the dorsal trunks. It

travels steadily backwards to the rectal region. The primary

efFerents are first filled, then the secondary, then the smaller

branches, and, finally, with considerable rapidity, gas passes up

around the capillary loops, completely displacing all the liquid.

The gas also passes from the dorsal tracheae by means of short

connecting branches into the ventral and visceral trunks, so that

the whole system is very soon filled. The process is \ery easy

to follow, since the gas shows up like a black rod travelling

along the colourless tubes.

The expulsion of the liquid from the capillaries and larger

tracheae, which can be clearly seen taking place, is not difficult to

understand if we assume (as is generally agreed) that the liquid

is blood. If so, it passes into the haemocoele, and the connection

between the dorsal tracheae and the aorta must be sought for in

the cephalic heart.

As soon as the filling of the tracheal system with gas is com-

pleted, rectal respiration begins. The rectal valves immediately

come into play vigorously, so that the rectal cavity is soon

strongly distended with water. For a short time, the action is

exceedingly vigorous; then it settles down to the usual slow and

somewhat irregular rate.

Thus, within a few minutes of the hatching of the larva, all

the conditions necessary for the passage inwards of oxygen by

diff'usion are fulfilled. For, whatever be the proportion of

oxygen to nitrogen in the gas in the tracheal system, it is quite

clear that the partial pressures of both these gases must always

tend to become equal on either side of the difi'usion-membrane.

We may take it that the water in the rectum is fairly well

aerated, i.e., contains oxygen and nitrogen dissolved in the ratio

of one to two.* If, then, the proportion of oxygen to nitrogen

in the tracheae be originally greater than this, it will be lowered

by the passage of nitrogen inwards from the water in the rectum,

* Or, more correctly, out of every 100 parts of gas dissolved, 35 are

oxygen and 65 nitrogen. Tlie result is obtained from the ratios of the

products of the coefficient of solubility and the partial pressure of the gas

at the water-surface.



432 RECTAL GILLS IN LARViE OF ANISOPTERID DRAGONPLIES,

If, on the other hand, (as seems more probable) the proportion

be less, oxygen will pass in to a like extent. Or if, as may well

be the case, the proportion is the same from the start (seeing

that both egg and larva are, throughout the operation, immersed

in water), equilibrium will be established from the start.

71ie Process of Diffusion during larval life.—Whatever be the

composition of the original gas in the tracheae, it is the oxygen

in it which is required for the metabolism of the growing larva.

There is, therefore, from the time that equilibrium is established,

a continuous drain on the oxygen in the tubes. This gas is

taken up at all points of the body by the cells of the developing

organs, hy direct tracheal supfly. Thus there is a steady diminu-

tion of the partial pressure of oxygen going on on one side of the

diffusion-membrane, while the partial pressure of the same gas

on the other side of the membrane (i.e., in the water) remains

constant. Hence there must be a tendency for oxygen to diffuse

from the water into the tracheal system at all jioints where the.

two are brought into contact. The problem is the same here for

the integument as for gills placed in any position on the body.

What we have now to see clearly is, that the suitable conditions

are only set up, in our larvae, to any appreciable extent, in the

case of the rectal gills. In Fig. 6, I offer a comparison between

{a) the ordinary body-wall, (h) the undifferentiated rectal wall,

and (c) the gill-wall of our larva. In (a), the cuticle is thick and

many-layered, the hypodermis is also fairly thick, and composed of

separate cells, and there is no special arrangement of tracheae for

the reception of the diffused gas (supposing that any were to

pass through). In (6), the conditions are more favourable, in so

far that the cuticle (intima) is thinner and single-layered, the

epithelial cells flatter (though still separate), and the tracheal

supply, on the whole, richer and finer than in the case of (i). In

(c), finally, not only are the cuticle and epithelium reduced to

the finest possible dimensions, and the cell-boundaries of the

latter obliterated, but thousands of minute capillaries are actually

sunk into the epithelial syncytium, so that they can receive

directly the supply of diffusing gas. Could any arrangement

possibly be simpler, or more perfect for the action of diffusion ?
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We have already alluded to the fact that these capillaries form

complete loops. This is most important, since it points strongly

in favour of the view that gas must enter equally readily at all

points of the circumference of the capillary. We should note,

further, that each capillary passes up one wall of the gill and

down the other. Thus it is arranged to the greatest advantage

for the reception of oxygen from the water, which bathes both

sides of the gill. Finally, as there is no spiral thread in these

capillaries, and their walls are excessively fine, they oflfer no

obstacle to the free passage of gas into their cavities by diffusion.

It is well known that chitin, which is the substance forming

the cuticle of the gill and the intima (endotrachea) of the capil-

lary tube, is a colloid substance which admits of the passage

through it of gases by diffusion, and is particularly partial to

carbonic acid gas. It is generally supposed (and the experiments

of Dewitz(2) support this view) that chitin possesses some special

power of absorbing carbonic acid gas and giving it out again.

Hence we might expect that a thick layer of chitin would facili-

tate the passage of this gas, whereas, for other gases, such as

oxygen or nitrogen, a thin layer would be necessary. This is

significant when we contrast the thickness of the body-cuticle,

through which carbonic acid gas is now generally believed to

pass outwards, with the delicate layer covering the gills, through

which we claim that oxygen passes in by diffusion.

It may be urged that the arguments applied above, in favour

of the Diffusion-Theory, would be just as applicable to a theory

which would substitute some chemical means of extraction in

place of diffusion. May not the gill-epithelium or its pigment

be an active oxygenating agent 1 To this the reply is that, if

the gill-epithelium possessed this power, (i.) it would be sufficient

for the capillaries to lie in the hsemocoele beneath the epithelium,

since the oxygen would be given out" to them by the inner border

of the epithelium; the fact, that they are pushed in towards the

cuticle, speaks in favour of diffusion; (ii.) the thinning down of

the epithelium, and the fusion of its cells into a single proto-

plasmic mass or syncytium, would not be an advantage in this

case, since a thicker layer of separate, chemically-active cells

2
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would absorb and hold far more oxygen. The question of the

chemical activity of gill-pigments(4) has been seriously enter-

tained by a number of authors, but ought to be finally disposed

of by the evidence given in the case of Anisopterid larvae, where

closely allied genera may have either pure white (unpigmented),

or deep purple or black (heavily pigmented) gills, and both carry

on respiration equally well.

The passage of the oxygen along the tracheal tubes, — Several

authors have sought for elaborate explanations of the method by

which the oxygen is carried along the tracheal tubes to the

various parts of the body. It was thought possible that the

larger tracheae themselves might expand or contract in cross-

section, and so drive the gas forwards. This has been shown to

be impossible to any appreciable extent, except in the case of

vessels with specially distensible walls, such as the air-sacs of

certain insects. A very curious alternative explanation has

been offered by Sadones(6). He showed that, by reason of the

discontinuity of the spiral threads, the tracheae can be pulled

out longitudinally, and then let back again, like a concertina.

From this, he seems to have concluded that such a concertina-

like action actually takes place, and is the means whereby the

gas was moved along the tracheae. This conclusion, he admits,

was arrived at only after cudgelling his brains for a long time

("nous nous frappions la tete depuis longtemps")! Now it seems

clear that such a supposition is not only unnecessary, but is un-

supported by any morphological evidence. For the tracheae are

devoid of muscle and elastic tissue, and any extension they are

capable of is purely passive, and not active. If one watches the

respiration of a transparent Anisopterid larva under a low power,

it will be seen that the dorsal tracheae move up and down in the

body-cavity in connection with, and not independently of, the

pulsations of the rectum. There does not appear to be any

change in volume, but merely a change of position. Further, if

the tracheae forced the gas onwards in any way, one would

naturally expect a considerable increase in pressure to take place

within the tubes, as is the case in strongly-flying imagines. But,

in the Dragonfly larvae, the large tracheal trunks do not collapse
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for some hours after death or dissection. This seems to be clear

proof that their contained gas is at a pressure equal to, or slightly

lower than, that of the atmosphere. In any case, what more is

needed as a driving force than the steady consumption of oxygen

by the tissues ? If this consumption is rapid, surely the play of

the rectal pulsations will increase correspondingly; more water

will pass over the gills, and more oxygen will pass into the

tracheae from it. If the consumption is slow, the rectal pulsa-

tions will slow down also. Here indeed we note a beautiful

interplay of action. For the larva uses the expulsion of water

from the rectum as a means of propulsion through the water, and

thus economises its store of energy by utilising the very means

which supply it with oxygen !

The elimination of Nitrogen.— TYiough. this paper is not pri-

marily concerned with this problem, it seems advisable to point

out that the question offers little difficulty, if we accept the

Diffusion-Theory. For this gas will only diffuse into the capil-

laries in sufficient quantity to keep its partial pressure equal on

both sides of the gill-wall. As the free nitrogen in the body of

the larva is used little, if at all, in the process of metabolism,

very little of the gas, if any, will diffuse inwards. There is,

therefore, no question of the elimination of immense quantities

of this gas, such as puzzle our minds in the case of the Open

Tracheal System.

The eliTYiination of Carbonic Acid Gas.—There seems to be

little doubt that this is chiefly dissolved in the blood, whence it

passes to the exterior through the chitin of the integument. A
small amount probably gets into the tracheae by diffusion from

the hsemoccele, but the quantity would never be sufficient to

affect the steady diffusion of oxygen from the gills in a supply

sufficient for all requisite purposes.

In conclusion, we may say that what is now wanted, in order

to make this interesting problem clearer, is a careful and accu-

rate analysis of the gas contained in the large tracheal trunks of

an Anisopterid larva (care being taken to exclude the carbonic

acid gas present in the blood). Analyses made of this gas, in

the case of certain insects with an Open Tracheal System, show
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the nitrogen to be considerably in excess of its normal propor-

tion in atmospheric air (partial pressure of N in tracheal gas =

about 90% of total pressure). Further, the total pressure within

the tracheae of such an insect exceeds the atmospheric pressure

very considerably (according to Lowne, it equals 810 mm.).

Thus the partial pressure of nitrogen would be 90% of 810 mm.,

i.e., 729 mm., against 600 mm. for atmospheric air. Is it likely

that similar results would be obtained for our aquatic larvsel I

think not. We might rather expect that the proportion of

nitrogen to oxygen in the tracheae of these larvae would more

nearly approach the ratio of the amounts of these gases dissolved

in the water. If a ratio approaching to this latter could be ob-

tained by analysis, it would strongly support the Diffusion-

Theory. So far, I have not succeeded in devising an apparatus

suitable for the necessarily very delicate analysis required, but I

hope to carry this out on some future occasion.
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EXPLANATION OF PLATE XLVII.

Reftrenct Letters.— h, oblique base of gill

—

hp, basal pad— 6,s, small

blood-space— cap, capillary—cw<, cuticle of gill

—

att', cuticle of body-wall,

showing several, outer, coloured layers, and an inner, clear (uncoloured)

layer— e;>, epithelial syncytium of gill— ep', epithelium of rectal wall

—

es, secondary efferent trachea

—

hh, hypobranchial tissue

—

hy^ hypoderm

—

in, intima of rectal wall

—

lam, gill-lamellse

—

nii^, nucleus of gp—m^jj nucleus

of bj)—pg, pigment granules

—

ta, anterior tubercle

—

tp, posterior tubercle

—tr, large trachea.

Fig.l.—A single gill-lamella of Hemicordulia tau Selys,(well-grown larva);

(x95).

P'ig.3.—Three gill-lamellje of same, viewed in profile, to show the lamellar

tubercles; ( x 95).

Fig. 3. —Section along the line xx (indicated by arrows) in Fig.l, to show
the histology of the gill; ( x 400).

Fig. 4.— Section along the line yy (indicated by arrows) in Fig.l, to show
region of large tracheae; ( x 400).

Fig.5.—A small part of the distal portion of Fig. 3, much enlarged, to show
histology of the gill-lamella; ( x 2500).

Fig.6.—Comparison of (a) the body-wall, (6) the undifferentiated rectal

wall, and (c) the gill-wall in dragonfly larvae; (all three x 750).
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STUDIES IN AUSTRALIAN ENTOMOLOGY,

No.xvii. New Genera and Species of CARABiDiE.

(Pamborini, Migadopini, Broseini, Cuneipeetini, Nomiini, Ptero-

stiehini, Platynini, Oodini, Harpalini, and Lebiini.)

By Thomas G. Sloane.

(With one text-fig.)

(Continuedfrom, Vol. xxxv., p.4-06, 1910.)

Subfamily CARABINE.

Tribe Pambopini.

Genus Pamborus.
Pamborus elegans, n.sp.

^.Oval, convex. Prothorax with marginal channel and lateral

basal impression uniting in a concavity at each posterior angle;

elytra with fifteen interstices, eighth interstice not catenulate

on disc, edge of reflexed lateral border without any serrations.

Black ; head with a slight viridescent flush behind occipital

transverse impression; prothorax margined with green; elytra

bronzy, with lateral margin green.

Prothorax broader than long (6*3 x 7-8 mm.)*, wider across base

(6 mm.) than apex (5 mm.). Elytra convex, striae wide, strongly

and closely punctate; interstices narrow, costate, interrupted on

apical declivity, 1-11 not catenulate on disc, twelfth more or less

interrupted; lateral channel wide. Length 25, breadth 10 mm.

Hah.—Queensland : Herberton District, southward from

Atherton (Dodd); Coll. Sloane; two specimens, $.

This beautiful species was sent to me by Mr. F. P. Dodd, who

found it in the scrub eastward from Herberton in North Queens^

land. It belongs to the section of the genus characterised by

* The length here given for the prothorax is measured in the middle;

the length from anterior to posterior angle is 7 mm.
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having fifteen interstices on each elytron^ the other species being

P. guerini Gory, and P. pradieri Chaud. From P. guerini, it

is easily distinguished by the larger size, colour, reflexed border

of elytra without serrations, etc. It requires comparison only

with P. pradieri, from which it differs greatly by the more

convex form; prothorax wider, with base wider than apex (in P.

pradieri prothorax with base and apex of equal width, 4*9 mm.),

basal angles wider and less strongly produced backwards (the

base being less deeply emarginate than in any other species of

the genus); elytra far more convex (more convex than in P.

viridis), eighth interstice not catenulate, marginal channel much
wider, etc.

Tribe Migadopini.

Genus Stichonotus.

It should be noted, that the genus Stichonotus has the head

with the upper articulation-point of the mandibles with the head

covered by the lateral edge of the clypeus, a feature that is rare

in the family Carabidse; metasternum without apparent epimera;

four anterior tarsi in $ clothed with spongiose tissue beneath,

anterior tarsi short, joints 1-4 spongiose beneath; intermediate

tarsi with first joint stout, as long as the two succeeding joints

together, a small tuft of spongiose tissue on lower side near apex,

second and third joints lightly dilatate, and clothed with

spongiose tissue beneath.

Table of Species. *

1(4) Elytra with lateral channel simple. [Tasmanian species].

2(3) Elytra with striae lightly impressed, interstices hardly convex;

colour piceous, first interstice and a narrow lateral margin

dull red S. piaus SI.

3(2) Elytra with striae strongly impressed, interstices roundly con-

vex; colour piceous, with wide lateral and apical margins

testaceous (also some testaceous markings on interstices 5-7,

first interstice piceous) iS'. leai 81.

4(1) Elytra with lateral channel crenulate. (Piceous-black, with

testaceous lateral and apical margins). [Victorian species].

S. limhafiis SI.
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Stichonotus piceus, n sp.

(J.
Oval, convex. Piceous; lateral margins of prothorax (widely

at base) and elytra (narrowly), first interstice, and legs reddish.

Head large (1-6 mm. across eyes), deeply set in prothorax.

Prothorax transverse (1*6 x 3"3 mm.), widest at base, strongly

narrowed to apex (1-8 mm.), lightly bifoveate near base; sides

lightly rounded; apex widely emarginate; anterior angles pointed,

strongly advanced; basal angles sharply triangular; border nar-

row and equal on sides, very narrow and entire along anterior

margin, obsolete on base; median line lightly impressed. Elytra

wide, short (4-5 X 3-4 mm.), convex, lightly depressed on disc

behind scutellum ; striae entire, lightly impressed, especially

towards apex, subcrenulate, second (counting at base) obsolete

on apical declivity;* interstices hardly convex on disc, depressed

on apical declivity, ninth (counting at apex) narrow, not crenu-

late, seriate-punctate (punctures wide apart in middle); marginal

channel simple. Length 6-2, breadth 3-4 mm.
ZTa^.—Tasmania : Mount Wellington (Lea; unique).

Allied to S. leai SI., but differing by size larger, colour different,

striae of elytra decidedly shallower, interstices not convex. From
S. limhatus SI., it differs by colour, elytra far less strongly striate,

striae far less strongly crenulate, lateral channel simple, etc.

Stichonotus limbatus, n.sp.

$. Oval, robust; elytra strongly striate. Piceous, prothorax

and elytra with testaceous margins; elytra with first interstice

piceous to apex, interstices 1-7 piceous on at least basal two-

thirds, legs piceous-red, antennae and palpi testaceous.

Head large (1-6 mm. across eyes). Prothorax transverse (1"6

X 2'95mm.), widest at base, strongly narrowed to apex (1-7 mm.),

lightly convex; sides narrowly angustate to anterior angles, sub-

parallel to base ; apex widely emarginate-truncate ; anterior

angles prominent, pointed ; basal angles triangular, slightly

* I take the present opportunity to direct attention to an error in my
description of S. leai (These Proceedings, 1910, p. 380), where the second

stria is said to be "obsolete on basal declivity"; this should read, apical

declivity.
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blunted at apex; border well developed and equal on sides, con-

tinuous along anterior margin. Elytra wide (3*7 x 3 mm.), con-

vex; striae decidedly crenulate, second (counting at base) obsolete

on apical declivity, ninth (counting at base) curving inwards

near base; interstices lightly convex on disc, more strongly con-

vex towards apex, eighth wide, depressed, ninth rugose (the

rugosity caused by closely placed, punctiform depressions along

inner and outer sides of interstice). Length Q-D, breadth 3 mm.
Hab. — Victoria: Beech Forest, Otway Ranges (Dixon). Colls.

National Museum, Melbourne, Dixon, and Sloane.

This species was found by Mr. J. E. Dixon, of Melbourne, its

discovery adding another genus to the fauna of the mainland of

Australia. It is closely allied to the Tasmanian S. leai SI., and

has the same elongate second stria on the elytra, which ends at

the beginning of the apical declivity. *S'. limbatus differs from S.

leai by form less convex, elytra more strongly striate, striae more

strongly punctate, lateral interstice catenulate, closely seriate-

punctate along outer as well as inner side; testaceous margin

narrower, confined on sides to lateral channel, ninth interstice,

and outer side of eighth interstice.

Decogmus, n.gen.

Head stout, not narrowed behind eyes; one supraorbital seta

opposite posterior fourth of eye on each side; eyes convex, not

enclosed behind, a littledistant from buccal fissure; gular sutures

wide apart. Lahrum truncate, 6-setose. Clypeus truncate; one

seta on each side opposite base of mandibles. Mandibles light,

elongate, sharply pointed (not strongly hooked); basal articula-

tion-point with clypeus hardly concealed (not overlapped) by

sides of clypeus. Maxillce with outer lobe 2-jointed; inner lobe

dentate (about six, strong, short, narrow teeth equally distant

from one another), a few spinous bristles besides the teeth on

basal half, apex sharp, lightly hooked. Maxillary palpi rather

long; second joint stout; two apical joints narrow, equal, apical

joint a little stouter than penultimate joint, truncate. Labial

palpi rather long; two apical joints of equal length; penultimate

slender, bisetose on inner side; apical joint shaped like a narrow
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truncate club. Mentum wide; lobes wide, obtuse at apex; sinus

not deep.* Prothorax closely applied to elytra, subcordate,

widely margined; lateral margin without setse. Elytra ovate,

bordered at base, strongly striate; second and third striae uniting

at base, second striaf deep, extending to beginning of apical

declivity; third interstice impunctate, ninth seriate-punctate;

margin not interrupted near apex. Scutellum short, almost

covered by prothorax. Prosternum with anterior coxal cavities

closed; intercoxal declivity narrow, abrupt. Mesosternum with

intercoxal part wide, not channelled; mesepimera reaching coxae.

Metasternal episterna a little longer than broad, without apparent

epimera. Legs light, long; posterior coxse contiguous ; tibiae

slender, anterior a little thickened at apex, inner side emarginate

near apex, inner spur remote from apex; tarsi (9) slender.

This strange genus is quite unlike any other of the tribe

Migadopini. I have ventured to tabulate the genera of Australia

and New Zealand below, but this has been done without having

a representative of the genus Nehriosoma before me (only the

type-specimen of N.fallax Cast., in the Howitt Coll., has been

reported as yet).

Prothorax with narrow lateral border.

Elytra seriate-punctate. (New Zealand) Amarotypus.

Elytra strongly striate. (Australia and Tasmania)... Stichonotus.

Prothorax with wide lateral border.

Mandibles short. (Australia) Nebriosoma.

Mandibles elongate, porrect. (Australia) Decogmus.

* The mentum, examined in situ, does not show the outline of the bottom

of the sinus clearly in my two specimens, owing to a gummy exudation,

but it appeared to be somewhat sinuous, and evidently without a median

tooth.

fThis is a false stria, as in Stichonotus, representing the striole often

found at the base of the second interstice in Carabidse. In D. chalyheus,

it is as strongly developed as the other strise, and extends backwards an

unusual distance (a character found only in the tribe Migadopini), with

the result, that the elytra have ten interstices, if counted anyvihere before

the apical declivity, but only the normal number, nine, if counted near

the apex.
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The other genera known to me, as belonging to the tribe

Migadopini, are Monolohus (Chile), Migadops ( = Brachyccelus :

Tierra del Fuego and Falkland Islands), Lissopterus (Falkland

Islands), Loxomerus{ = Heterodactylus: Auckland Islands), Rhyti-

dognathus (Monte Video). Of these, only Rhytidognathus is

known to me in nature; R. ovalis Dej., has the mandibles with a

seta in the outer scrobe; and the elytra show the remarkable,

elongate, false, second stria, as in the Australian genera. Water-

house's figures of Migadops virescens and M. ovalis do not show

whether this false stria is present in Migadops or not.

Decogmus chalybeus, n.sp.

^. Facies of Nehria (e.g., N. kratteri Dej., and N. hemprichi

Klug). Upper surface chalybeous, sometimes purple towards

sides of elytra; undersurface black; mandibles, palpi, and tarsi

piceous-red.

Head wide between eyes (2*5 mm. across eyes), smooth: front

with a wide, shallow impression on each side. Prothorax broader

than long (2*7 x 3-5 mm.), widest a little before middle, sub-

depressed, widely margined, wider at base (2-8 mm) than apex

(2*3 mm.); apex emarginate; anterior angles obtuse, subpro-

minent; base lightly arcuate in middle, truncate on each side;

basal angles rectangular, with summit rather obtuse; lateral

basal impressions deep, wide, connected by a transverse impres-

sion; median line well marked; lateral border wide, reflexed,

explanate towards base. Elytra much wider than prothorax

(9'7 X 5*1 mm.), hardly wider across base than base of prothorax,

roundly explanate on each side behind basal angles (these not

marked), subdepressed, deeply striate ; striae simple, second

(counting at base) obsolete on apical declivity; interstices convex,

ninth (counting at apex) convex, feebly seriate-punctate. Mes-

episterna punctate. Apical ventral segment unisetose on each

side of apex. Length, 13-14; breadth, 4-8-5-1 mm. Type in

Coll. Sloane.

Hab.— N. S. Wales: Comboyne. I found two specimens

under the bark of a decaying tree fallen in the thick brush, by

the side of the road on the Bulli Mountain (north-western slope),

near the village of Comboyne, in July, 1914.
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Tribe Broscini.

Genus Promecoderus.
Promkcoderus viRiDiiENEUS, n.sp.

Elliptical-oval, lightly convex. Mentum with a strong obtuse

tooth. Prothorax lightly rounded on sides; basal angles obtuse

(3-6 X 3*8 mm.). Elytra oval (8x5 mm.), lightly striate; a con-

tinuous row of punctures along sides. Upper surface green,

shining; undersurface black, with a chalybeous tinge on pro-

sternum, metasternum, and apical ventral segment; legs black,

femora with a chalybeous tinge; antennae black.

(J.
Anterior tarsi with the first four joints widely dilatate, and

spongiose beneath; intermediate tibiae with first two joints widely

dilatate, and spongiose beneath; apical joint of posterior tarsi

long, narrow. Length, 14; breadth, 5 mm.

Hah.—Tasmania: Mount Magnet (Lea). Type in Coll. Sloane.

A very distinct species, differentiated from all described

species of the genus by colour, and by the continuous row of

about eight, foveiform punctures along sides of elytra.

Genus Eurylychnus.
EURYLYCHNUS OVIPENNIS, n.Sp.

Robust, oval, convex, nitid. Mandibles with a seta in scrobe;

prothorax orbiculate; elytra short, oval, convex, faintly striate

on disc, striae obsolete on sides. Black; legs piceous, tibiae

reddish-piceous, tarsi and antennae reddish.

Head not large (2-2 mm. across eyes); vertex with an impunc-

tate transverse impression between bases of eyes; front and

clypeus strongly biimpressed. Prothorax transverse (2-7 x 3*25

mm.), widest a little before middle, much wider atapex(2-35mm.)

than base (1-8 mm.), convex, transversely striolate; apex trun-

cate; anterior angles rounded; sides rounded; lateral border

narrow, even, reflexed, with a small subprominent juxtabasal

protuberance; median line strongly impressed; four setigerous

marginal punctures on each side, posterior seta distant from

basal angle, anterior seta near anterior angle. Elytra shortly

oval (5-5 X 3-8 mm.), convex, not depressed on disc; four or five

inner striae faintly marked, outer striae obsolete; no scutellar
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striole; lateral border narrow, very shortly turned inwards on

each side of base at humeral angles; seven or eight setigerous

punctures along each lateral margin. Prosternum bordered

along anterior margin. Length, 10; breadth, 3*8 mm.

Hab.—N.S.W : Dorrigo (Tillyard). Coll. Sloane; unique.

One specimen was found by Mr. R. J. Tillyard at Dorrigo. It

is characterised by its smooth, faintly striate elytra. It is allied

to B. clivinoides Cast., from which it differs by form shorter;

transverse impression of head weaker and impunctate; prothorax

similar in shape, juxtabasal protuberance of border less promi-

nent, four (not three) marginal setae on each side; elytra shorter,

striae obsolescent, lateral channel narrower; femora piceous (not

red).

EURYLYCHNUS KEKSHAWI, n.Sp.

Convex. Head transversely impressed, strongly biimpressed

between antennae, one supraorbital seta on each side; mandibles

with a seta in scrobe of outer side; prothorax cordate, strongly

angustate to base without sinuosity; elytra Isevigate; anterior

femora swollen on lower side in $. Black, shining.

Head large (3 mm. across eyes), transversely impressed across

vertex on a level with bases of orbits; front and clypeus strongly

biimpressed. Prothorax broader than long (335 x 4 mm.),

widest before middle, Isevigate; apex projecting widely on each

side of head, wider (32 mm.) than base (2*3 mm.); sides lightly

rounded, lightly narrowed to apex, obliquely angustate to base;

anterior angles widely rounded ; basal angles obtuse ; border

narrow, equal, turned in at base to close lateral channel; a very

slight prominence just before basal angles; median line strongly

impressed; one setigerous puncture on each side at widest part.

Elytra lightly convex, oval (7-2 x 4-7 mm.), truncate at base,

lightly rounded on sides, Isevigate; a row of punctures along

sides, widely placed in middle. Prosternum not bordered along

anterior margin. Length, 12-5-13; breadth, 4-5-4-75.

Hah.—Victoria: National Park, Wilson's Promontory (J. A.

Kershaw; January and April). Colls. National Museum, Mel-

bourne, and Sloane.
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A very distinct species, remarkable for its Isevigate elytra.

EURYLYCHNUS FEMORALIS, n Sp.

Elongate, robust, convex, black, nitid. Head transversely

impressed behind eyes, strongly biimpressed on front; one supra-

orbital seta on each side; mandibles with a setigerous puncture

near anterior extremity of external scrobe; antennae moniliform;

prothorax cordate, strongly sinuate on each side before base;

elytra convex, smooth, substriate.

Head as in Lychnus ater Putz.,(3-1 mm. across eyes), convex.

Prothorax broader than long (3-6 x 4 mm), lightly convex; sides

lightly rounded, decidedly sinuate near base; apex truncate,

much wider (3-3 mm.) than base (2-5 mm.); anterior angles

rounded; basal angles rectangular, sharply marked, with the

summit rounded; lateral border narrow, reflexed, slightly pro-

minent at basal angle; one lateral marginal seta on each side

just before middle. Elytra oval (7*5 x 5 mm.), convex, smooth;

striae obsolescent; a row of widely-placed punctures along side.

Prosternum finely bordered along anterior margin. Anterior

femora strongly swollen at middle of lower side. Length, 14-5;

breadth, 5 mm,

Uah.—Tasmania : Mount Horror. Type in Coll. Sloane.

I owe a single specimen of this remarkable species to the

generosity of Mr. A. M. Lea. In general appearance, it much

resembles Lychnus ater Putz., but difi'ers by smaller size; man-

dibles with a seta in groove of outer side; prothorax sinuate on

sides posteriorly, and with sharply marked basal angles. It is

allied to E. kershawi SI., from which it is readily distinguished

by prothorax sinuate before basal angles, which are sharply

marked.

Tribe Cuneipectini.

Genus Cuneipectus.

The following characters of the genus require stating. Head

with one or two supraorbital setse; body apterous; elytra connate.

Labium: ligula corneous, with a mesial keel; paraglossse corneous,

small, triangular, not half the length of ligula, setigerous.
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Mr. A. M. Lea has kindly drawn for me the subjoined figure

of the labium, which is quite unique amongst the Carabidse.

Labium of G.foveatus SI.*

CUNEIPECTUS FOVEATUS, n.Sp.

^. Robust, convex. Elytra with foveate sulci and costate

interstices. Black.

Head large (6-3 mm. across eyes), convex; front and clypeus

minutely punctate; vertex finely reticulate; two supraorbital

punctures on each side. Prothorax broader than long (7-5 x 11

mm.), widest a little before middle, a little wider across base

(7-5 mm.) than apex (6-5 mm.); disc widely and lightly convex;

lateral margins explanate, widely reflexed towards base; apex

truncate behind head; anterior angles lightly advanced, wide,

roundly obtuse; sides arcuate, roundly obliquely narrowed to

base and apex; base widely truncate across peduncle; angles pro-

duced decidedly backwards, wide, rounded; posterior marginal

seta on border near edge just before basal angle. Elytra oval

(21-7 X 14*2 mm.), sulcate; disc convex; apical curve strongly

sinuate on each side; sulci wide, deep, foveate; interstices costate,

summits narrow (especially towards apex); space between summit
of eighth interstice and lateral border forming a wide channel,

* Mr. Lea's figure shows only one seta at the apex of the paraglossse; but

my observations show that, in a specimen in good order, there are six or

seven seti«, three at the apex, the others along the side.
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with the bottom roughly rugose-foveate. Tarsi with the first

joint of the four posterior spinulose on outer side above the

usual lateral row of spinules. Length, 34'5; breadth, 14-2 mm.

^a6.—West Australia : Onslow District. Type in National

Museum, Melbourne.

9. A second specimen, taken by Mr. Horace Brown, between

Mullewa and Yalgo, is in my collection; it has the prothorax

more rounded on the sides, anterior and posterior angles less

produced. Length, 32 mm.

This species is very distinct from C./renchi SI., the conspicuous

differences being the shape of the prothorax, and the convex

elytra with costate interstices and wide foveate sulci. Com-

paring it with a specimen (g) of C./renchi, given to me by Mr.

F. P. Spry, the following differences are to be noted - head with

two supraorbital setae; prothorax with greatest width further

back, sides narrowed to both base and apex in an oblique curve

(in C frenchi, the prothorax is widest at anterior third, sides

roundly narrowed to apex, and obliquely narrowed to base, so

that it is widely truncate-cordate); elytra far more convex, not

depressed on disc, the interstices costate, sulci foveate (in C.

frenchi, the interstices are wide and lightly convex; and the

foveas of the striae are smaller and punctiform), lateral channel

wide and deep, lateral and apical declivities much more declivous.

Tribe Nomiini.

Genus M e o n i s.

Meonis amplicollis, n.sp.

M. niger Sloane (non Castelnau), Proc. Linn. Soc. N. S. Wales,

1910, xxxiv., p.827.

Q. Elongate-oval. Prothorax broader than long, roundly

ampliate on sides, very strongly sinuate posteriorly, basal angles

rectangular; elytra strongly 4-striate (fifth stria obsolete). Black,

nitid.

9. Head ordinary (2*5 mm. across eyes), strongly transversely

impressed behind ; eyes very prominent. Prothorax cordate

(3-5 X 3-7 mm.); base and apex of equal width (2 5 mm.); sides
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strongly rounded, strongly sinuate posteriorly, and meeting base

at right angles; median line strongly impressed; lateral basal

impressions deep, narrow, elongate. Elytra oval (7"5x5mm.);

sides strongly rounded; base emarginate; humeral angles obtuselj'

raised: apex strongly sinuate on each side; Hrst stria strongly

impressed, not reaching base; striae 2-4 deep, not reaching apex:

interstices 2-4 convex: a row of punctures along lateral margins.

Length, 14-5; breadth, 5 mm.
//a6.— N.S.W.: Tweed River (Carter and Lea). Type in Coll.

iSloane.

Two specimens ((J9) liave been examined: the description has

been founded on the one in best condition. Formerly, T took

this species to be M. ater Cast.; but, having compared it with

specimens of that species in the Howitt Collection, in the National

Museum, Melbourne, which are ticketed " Brisbane," I find my
identification was wrong. M. ater Cast., is a species closely

allied to J/. aufjuJicoUis SI. I have not made any comparative

note on the difi'erences between these species. M amplicollis

differs from Af. iiiyer Cast., by prothorax wider, sides more

ampliate and more strongly rounded, more strongly sinuate to

base; elytra with only four striae on disc, fourth stria not reach-

ing apex, fifth obsolete; it difl:ers also from M. cotivexiis SI., by

almost the same characters.

Genus M e c y c l o t h o r a x.

Mkcyclothorax LiEvicoLLis, n.sp.

Elliptical-oval. Head convex, laevigate, front feebly biim-

pressed; prothorax transverse, wider at base than apex, not

punctate near base; elytra fully striate, striae 1-7 on disc formed

by rows of punctures. Black, nitid; legs reddish; antennse with

the two basal joints testaceous, the other joints sometimes

slightly infuscate.

Eyes convex, not prominent. Prothorax transverse (LI x L6
irim.), depressed on disc and across base, laevigate (without

punctures near basal margin), bordered (except on middle of

base); sides lightly rounded; anterior angles obtuse; base trun-

cate on each side, lightly sinuate on each side of peduncle; basal

3
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angles rounded; lateral border narrow, not reflexed at basal

angles; basal impressions obsolete; median line feebly marked;

two marginal setae on each side; anterior seta before middle at

widest part, posterior on a depressed lateral space considerably

before basal angle. Elytra ovate, convex, with disc rather de-

pressed; sides subparallel in middle; humeral angles rounded;

striae formed by rows of small punctures on disc (these punctures

becoming obsolete towards apex); interstices depressed; striole

at base of first interstice short, punctate; third interstice with

two punctures on disc along course of third stria; eighth inter-

stice not carinate near apex. Length, 4*3; breadth, 1-7 mm.

Hab.—:^.8.W.: Kosciusko (Carter). Type in Coll. Sloane.

Allied to M. laticollis SL, but differing by size larger; eyes

less prominent; prothorax less convex, not so evenly rounded on

sides, not punctate along basal margin, basal angles not so widely

rounded; elytra less strongly striate, the punctures in the striae

smaller and not so deep.

Mecyclothorax australis, n.sp.

Elliptical-oval. Head convex, laevigate, front biimpressed;

prothorax transverse, wider at base than apex, not punctate near

base; elytra fully striate, striae 1-7 formed on disc by rows of

punctures. Black, nitid; legs piceous-red; antennae reddish.

Front and clypeus with a narrow, well-marked impression on

each side; eyes small, convex. Prothorax transverse (1-15 x 1-65

mm.), lightly convex, laevigate, without punctures near basal

margin, bordered all round ; sides lightly rounded ; anterior

angles obtuse; base truncate, lightly sinuate on each side of

peduncle; basal angles widely rounded; median line obsolete on

disc, marked by a deep elongate fovea near base; two marginal

setigerous punctures on each side, anterior at widest part, pos-

terior on a depressed space a little before basal angle. Elytra

ovate, convex ; humeral angles rounded ; striae well-marked,

formed by rows of rather strong punctures on disc, strongly im-

pressed and impunctate on apical declivity; interstices convex

on apical declivity, eighth interstice not carinate towards apex.

Length, 5; breadth, 2*1 mm.
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Ilab.—W.A.: Manjimup District (Sloane). Type in Col].

81oane.

One specimen was found under a log in the thick Karri Forest,

14 miles south-westward from Manjimup, in January. Closely

allied to M. Icevicollis SI., but differing by form more robust and

convex; front more strongly biimpressed: eyes more convex;

prothorax more convex, especially near base; lateral basal im-

pressions feebly marked ; elytra more convex, more strongly

declivous to sides and apex, inner striae more decidedly marked,

more strongly punctate, deeper on apical declivity, interstices

convex on apical declivity. I have not been able to discern any

dorsal punctures on the third interstice of the elytra in m'y single

specimen.

Mecyclothorax ovalis, n.sp.

Oval, convex. Prothorax transverse, wider at base than apex,

not punctate near base; elytra fully striate, striae formed by rows

of punctures, these punctures reaching apex, eighth interstice

not carinate towards apex. Reddish-brown.

Head wide, convex; front lightly biimpressed; eyes round,

convex. Prothorax transverse, convex, Isevigate, wide and smooth

across base; sides rounded; basal angles widely rounded; base

lightly sinuate on each side of peduncle; median line obsolete on

disc, marked near base; two marginal setigerous punctures on

each side, anterior a little before middle, posterior in marginal

channel a little before basal angle. Elytra oval, convex; humeral

angles rounded : striae well-marked, punctate ; interstices de-

pressed, narrow and convex near apex, eighth not carinate near

apex. Length, 3*2; breadth, l"6mm.

Hab.—W.A. : Manjimup (Sloane). Type in Coll. Sloane.

I found one specimen of this distinct species beneath a log,

near the township of Manjimup, in the heavy, south-western

forest of Western Australia. It differs much from all others by

its colour; robust, convex form; wide prothorax (not much nar-

rower than elytra), without any basal puncturation, sides strongly

rounded; elytra oval, convex, strongly punctate-striate, striae

well marked near apex, the puncturation continuous to apex,

though becoming finer on apical declivity.
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Genus B r a c ii y d e m a, n.geii.

Oval, compact. Head with two supraorbital setai on eacli

side. Mandibles with a seta in scrobe of outer side. Clypeus

unisetose on each side. Mentum with sinus oblique on sides: a

short, triangular, median prominence ; lobes pointed. Labial

palpi short; penultimate joint stout; apical joint thick at base,

compressed (a concavity on outer side), pointed at apex. Max-

illary palpi with two apical joints short; penultimate joint stout,

wide at apex, setigerous; apical joint triangular, pointed, a con-

cavity on lower side. Prothorax one-half wider at base than

at apex; two marginal setae on each side, posterior seta just

within basal angle. Elytra oval, bordered on base ; sutural

striole wanting ; third interstice bipunctate on disc ; eighth

shortly carinate towards apex; ninth obsolete and impunctate in

middle of its course. Tarsi setose on upper surface.

Though closely allied to Oopterus, a new genus is required for

the two small beetles described below, one from Victoria, the

other from Tasmania. Their compact, oval, Codes-like form is

very different from that of Oopferus.

BrACHYDEMA TASMANIiE, n.sp.

Oval, compact, piceous, nitid.

Head wide, short, convex; frontal impressions feeble, short.

Prothorax transverse, wide across base (lomm.), roundly nar-

rowed to apex (1 mm.), smooth; a feeble impression on base at

each side of peduncle; base truncate; Ijasal angles marked,

obtuse; lateral border narrow, extending along base on each side

to basal impressions; median line obsolescent. Elytra truncate-

oval, convex, substriate, wide across base; basal border slightly

raised above lateral border at humeral angles; first stria entire,

out-turned at base, rising from an umbilicate puncture; second

and third marked; 4-7 obsolete; eighth well marked and punc-

tate towards apex. Length, 4-4-5; breadth, *2-l mm.

Ilab.—Tasmania: Mount Wellington (Lea). Sent by Mr. A.

M. Lea, ticketed " Mount Wellington, in moss."

Brachydema vicTORiiE, n.sp.

Oval, compact; piceous, margins of prothorax and elytra dull

red.
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Head wide, sliort, convex: frontal impressions hardly marked.

Prothorax transverse, wide across base, strongly roundly nar-

rowed to apex, smooth; a well marked, wide, basal impression on

each side: base truncate: basal angles marked, obtuse; lateral

border narrow; median line obsolescent. Elytra truncate-ovab

convex, substriate; base wide; basal border slightly raised above

basal border at humeral angles. Length, 4-4-3: breadth, 2-2-lmm.

//ab.— Victoria : Warburton (Sloane-,

This species occurred to me not uncommonly under wood in

the damp, densely wooded gullies of the Yeathan Creek, near

Warburton, in January. It is very closely allied to B. tasmanica

SI., which it resembles in sculpture of elytra, but I have thought

it distinct; it differs by the prothorax slightly narrowed to base,

strongly impressed on each side of base; elytra more convex,

more declivous to sides and apex.

Tribe Ptepostlchini.

Sarticus dixoni, Tl.sp.

Elongate-oval, nitid. Elytra oval, strongly striate; striie finely

crenulate; interstices lightly convex on disc, strongly convex on

apical declivity, third with four or five punctures near third stria;

ines- and metepisterna punctate ; ventral segments punctate.

Tarsi ; first joint of four posterior longitudinally canaliculate

externally; penultimate joint of posterior narrow, very little

widened to apex; onychium glabrous. Black; antennie, tarsi,

and reflexed border of prothorax reddish-piceous,

Head convex (2-3mm. across eyes); eyes prominent. Prothorax

broader than long (3-15 x 3"65 mm.); sides evenly rounded; apex

very lightly emarginate, bordered; lateral border narrow and

reiiexed anteriorly, very wide and strongly reflexed posteriorly;

basal fovefe deep; median line tine. Elytra oval (T'l x 4 4 mm.);

inner humeral angle marked; lateral apical sinuosities moder-

ately developed; strite shallow and finely crenulate on disc, deep

on apical declivity, seventh and eighth each formed by a row of

closely placed distinct punctures (these strije hardly or not im-

pressed along sides), eighth and ninth interstices depressed on

sides; lateral channel wide; border strongly reiiexed. Prosternum
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with anterior margin bordered. Mesosternum punctate in con-

cavities to receive femora; metepisterna bearing a few punctures.

Ventral segments all punctate towards sides; punctures of three

apical segments in a transverse row along anterior margin.

Length, 11-3-13; breadth, 3-75-4-4 mm.

llab.—North-Western District of Victoria (Dixon;.

Found by Mr. J. E. Dixon at Sea Lake, and other places in

the North- West of Victoria.

Allied to S. cydoderus Chaud., but at once distinguishable

from that species, and from the other allied species, S. iridi-

tinctus Chaud. J S. ischnus Chaud., and S. obscurus Blkb., by

its larger size, etc. Compared with S. damp'teri 81., with which

it agrees in size, it differs by form less robust; elytra quite black,

not with a virescent tinge; eyes more convex; elytra narrower,

striae finer and less strongly punctate, interstices less convex on

disc, lateral apical sinuosities less strongly reHexed. From >S'.

hahitans SI., it differs by smaller size; less robust form; prothorax

longer; elytra with inner humeral angle more marked, eightli

stria far less strongly impressed along sides, third with four or

five punctures; posterior tarsi with fourth joint narrower and less

triangular, fifth joint glabrous beneath. From S. monarensis

SI., and >S'. cooki SI., it differs by colour black (elytra not sericeous

in 9); more elongate and less robust form; longer, narrower, and

less triangular fourth joint of posterior tarsi, etc.

NoTONOMUS JOHNSTONi Sloanc.

A single specimen (9) of N. johnstoni occui'red to me near

Craven railway-station (12 miles south from the town of Glou-

cester), and Dr. Ferguson took it at Camden Haven. Evidently

its habitat is the country drained by the Manning River. Only

the female of the typical form is known to me. It is worthy of

notice that, in this species, the apical ventral segment has a well

developed, triangular process fitting into the lateral, apical sinu-

osity of the elytra. In other species of iVoto^ionius, a similar

slight, lateral process of the apical, ventral segment may be seen,

but notnearlvso marked as in N. jo/itistoni; this can be observed
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by comparing N. excisipen^iis SI., the most nearly allied species,

with N . johnstoni.

Var. PARVULA, n var. This is evidently an upland form of N.

johnstoni, which merits a varietal name. It differs from the

typical form by smaller size; prothorax proportionately a little

wider (3-3 X 4 mm.); sides lightly but evenly rounded to base,

not subsinuate just before basal angles, posterior marginal seta

a little nearer base, lateral border less reduced between this seta

and basal angle; elytra more flushed with purple. Length, 13-15;

breadth, 3-8-4:-3 mm.
/^a6.—N.S.W.: Comboyne (Sloane).

Six specimens occurred to me near the village of Comboyne,

at an altitude of 1500 feet, in July.

NoTONOMUS DIVES, n.sp.

Robust, oval, convex, Prothorax transverse-cordate, posterior

marginal seta on border at basal angle; elytra deeply striate,

interstices convex, third 5-punctate, eighth convex, wider than

ninth towards base, tenth short, feebly developed, humeral

angles dentate; intercoxal declivity of prosternum flat, of meso-

sternum flat. Head, prothorax, and elytra aeneous; pronotum

with bright golden reflections near basal impressions; elytra

sometimes slightly golden; undersurface black.

^. Head large (5 mm. across eyes). Prothorax broader than

long (5 8x 77 mm.), wider across base (5-8 mm.) than apex (5'3

mm.); sides rounded, hardly subsinuate just before basal angles;

base lightly emarginate in middle, lightly arcuate on each side;

basal angles subrectangular, rather prominent; border wide, re-

flexed, reaching basal impressions; median line well marked;

lateral basal impressions strongly impressed. Elytra truncate-

oval (14 X 9 ram.); basal border strongly raised and prominent at

humeral angles; lateral border strongly reflexed; lateral basal

• sinuosities strongly developed; striae deep; crenulate at bottom.

^.DiflPering from <J by slightly less massive proportions; pro-

thorax not so wide (5-6 x6'9 mm.), more narrowed to base (apex

and base of equal width, 5*1 mm.); elytra a little narrower, more
rounded on sides, more narrowed to base (14 x 8-6 mm.).

Length, 24; breadth, 8-6-;) mm.
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Hab.—N.S.W.: Comboyiie (Sloaiie). Four specimens, found

on the lower slopes of Mount Bulli, near the Thorne River.

Differs from N. australis Cast., and its var. N. lapeyronsci

Cast., by its broader and heavier form: colour (upper surface

wholly a?neous); prothorax more transverse, more lounded on

sides, less narrowed and less sinuate to base, border wider.

L I T A R T H R u M, n.gen.

Oval, subdepressed, apterous. Head small, smooth; front not

impressed; two supraorbital punctures on each side. Eyes ^moW,

distant from buccal fissure. Antennct slender, lightly compressed;

three basal joints cylindrical, glabrous, first stout, as long as

second and third together, second small, third a little longer than

second, shorter than fourth. Lahrinn truncate. Maxilhe nar-

row, curved and strongly hooked at apex. Falpi slender.

Mcutum with a short, obtusely rounded, median tooth. 7Vo-

thorax transverse, depressed, nmch wider at base than apex,

lightly rounded on sides; basal impressions obsolete; border nar-

row, not reflexed, obsolete only in middle of base and apex; basal

angles not marked; two marginal punctures on each side, pos-

terior on border at basal angle. Elytra wide, rather convex,

lightly striate, bordered at base; humeral angles not dentate;

striae finely crenulate; interstices depressed (except seventh and

eighth towards apex); scutellar striole obsolete; interruption of

border on each side of apex obsolescent, inner plica not apparent.

Sterna smooth; metasternum small, very short between inter-

mediate and posterior coxal cavities; metepisterna short, wide.

Ventral segments not transversely sulcate: (J
with a large, sub-

marginal, setigerous puncture on each side of apex. Tarsi(^):

anterior with three basal joints wddely dilatate, basal joint

oblique at apex, second and third cordate, fourth very small;

four posterior tarsi slender, first joint very long; in intermediate

tarsi, as long as the tliree succeeding joints together; in posterior

tarsi, longer than the next three joints together (about as long

as the remainder of tarsus).

The insect, on which the genus Lilarthrnin is founded, re-

sembles a w'ld^ Shnodontus, but the nonsulcate ventral segments.
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and inipunctate lliird interstice of elytra at once and decidedly

distinguish it. The prothorax resembles that of Cointiodiscus

and .Ephnidius in shape. It belongs to the central group of the

tribe Pterostichini, but I am not sure of its exact position: pro-

visionaJly, I would place it beside Pedioinorphus. I know of no

other genus in the tribe, in which tlie first joint of the four pos-

terior tarsi is as long in proportion to the next three joints.

LiTARTHRUM BROWXI, n.sp.

(J.
Reddish-piceous: prothorax, intiexed margins of elytra, and

legs redder than elytra; antennae reddish-testaceous.

Head small (1-75 mm. across eyes), conAex. Prothorax trans-

verse (2-1 x3mm.), wider across base (2*6 mm.) than apex (1-9

mm.), depressed, loevigate, rounded on sides: apex widely and

lightly emarginate: anterior angles wide, distant from head:

base wide, lightly emarginate above peduncle: basal angles widely

rounded: border narrow, extending round angles along each side

of apex and base, bearing posterior marginal puncture at basal

angles; median line linear, feebly impressed on disc. Elytra

ovate (4:-7 X 3-2 mm. ), lightly convex, lightly rounded on sides,

lightly striate; apical curve even: base wide; basal border join-

ing lateral border at humeral angle in an open curve; stria? 1-6

lightly impressed, finely crenulate, seventh and eighth strongly

impressed towards apex; interstices depressed, except eighth on

apical third. Venlral segments finely punctate towards sides.

Length, 8; breadth, 3'2 nmi.

Ilab.—W.A.:Cue(H. W. Brown). Unique in Coll. 81oane.

Prosopogmus yarrensis, n.sp.

Elliptical, depressed. Prothorax subquadrate: basal angle

rectangular, one basal impression on each side; elyti-a striate,

interstices unequal, depressed, shagreened, third with three fovei-

form punctures, often interrupting the .stria ^^neous; coxie,

trochanters, and base of femora brown; apical half of femora

testaceous; tibise, tarsi, and antenna reddish-brown.

Head large (rf) mm. across eyes), convex; front stioiigly biini-

pressed. Prothorax V)roader than long ( I 6 x 2 mm.), wider at

base (1-6 mm.; than apex (1-35 mm.;, depressed, more or less



458 STUDIES IN AUSTRALIAN ENTOMOLOGY, xvii.,

rugulose towards base; sides lightly rounded, straightened before

base, finely bordered; base truncate; lateral basal impressions

elongate; lateral basal spaces flat; posterior marginal puncture

just within basal angle Elytra narrow, truncate-oval (4 x 2*4

mm.); apex lightly sinuate on each side; striae narrow; interstices

depressed, fifth, sixth, and seventh a little convex at their apices,

second, fourth, and sixth wider than the others, eighth wider

than seventh and ninth on basal half, ninth seriate-punctate

along eighth stria, and defined by a distinct ninth stria exter

nally ; basal border a little raised at humeral angles ; lateral

border and channel narrow. Length, 7; breadth, 2'4mm.

llah.— Victoria : Warburton. Several specimens occurred to

me near the Yeathan Creek at Warburton, on the Upper Yarra.

A very distinct species, at once distinguishable from all others

by its small size; ajiieous colour; strongly shagreened, unequal,

depressed interstices of elytra, and foveiform punctures of third

interstice interrupting the interstice.

G A s T li G M u s, n.gen.

Head convex, front obsoletely biirapressed. Labrum truncate.

Palpi slender. Mentum : sinus oblique on sides; median tooth

wide, short, emarginate. Prothorax subquadrate, rounded on

sides; basal angles rectangular; a deep, biimpressed, punctate

fovea on each side of base; two marginal setigerous punctures on

each side, posterior at basal angle. Elytra convex, bordered at

base, striate; scutellar stride at base of first interstice elongate;

third interstice 3-punctate near third stria; lateral border inter-

rupted, and with inner plica apparent before apex. Meta-

sternuin punctate on each side; episterna longer than broad,

punctate. Ventral segments 1-3 punctate, 4-6 transversely sulcate.

Fennora wide ; intermediate tibiae bent inwards, thickened at

apex; posterior trochanters very long, apex obtuse, and not ap-

plied closely to femora. Anterior tarsi in ^ lightly dilatate and

biseriately squaraulose beneath.

Belongs to the central body of the tribe Pterostichini, but

thoroughly distinct from all other Australian genera. The sulcate

ventral segments place it beside Simodontus; from which, it is
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readily distinguishable by prothorax convex, deeply foveate on

each side of base; elytra with scutellar striole at base of first

interstice; undersurface punctate; posterior trochanters very

long. The elytra are not soldered together, therefore it seems a

winged form, but the underwings have not been seen,

Gastkogmus ischialis, n.sp.

Robust, oval, piceous-black. Head convex (2-1 ram. across

eyes); front faintly biimpressed; eyes large, convex, not distant

from buccal fissure. Prothorax convex, subquadrate(2-5 x 3mm.),

lightly rounded on sides (obliquely to base), vi^ider across base

(2'5 mm.) than apex (2*2 mm.); anterior angles not marked; base

truncate; basal angles subrectangular; a deep, wide, biimpressed

fovea on each side of base; a few punctures on inner side of

these foveaj; border lightly reflexed on sides, entire (wide in

middle) on apex, obsolete on middle of base; median line linear,

lightly impressed. Elytra oval (5-7 x 3*7 mm.), convex, declivous

to base on each side of peduncle, striate; inner striae crenulate,

seventh very faint, eighth obsolete except towards apex; inter-

stices depressed, first bearing at base an elongate crenulate striole,

third interstice 3-punctate along course of third stria, sixth,

seventh, and eighth interstices united in middle, eighth narrow

and convex on apical curve, ninth wide towards apex, its punc-

tures widely interrupted in middle; basal border finely dentate

at humeral angles; lateral border and channel narrow. Length,

9*5; breadth, 37 mm.

Hab.—W.A.: Albany (Sloane). Unique in Coll. 81oane.

A single specimen occurred to me on December 27th, 1914,

under a log, in a very damp place, beside a swamp, 2J miles west

of the town of Albany.

Dakodilia cukta, n.sp.

Robust, oval. Front bifoveate; prothorax orbiculate, biim-

pressed on each side of base; elytra truncate-oval, fully stiiate

on apical half, sixth and seventh striae obsolete towards base,

humeral angles prominent
;

prosternum with episterna longi-

tudinally striolate Black, nitid.
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Head convex; front punctate on each side at ends of clypeal

suture; vertex lightly, transversely impressed; eyes convex. Pro-

thorax broader than long (2*5 X 2*75 mm. », widest at middle,

convex; base and apex of equal width(l-75mm.); sides rotundate;

apex emarginate; anterior angles obtuse; base lightly rounded;

lateral basal impressions short. Elytra short, ovate (4-5 x 3-2

mm.); base wider than base of prothorax, truncate on each side

of peduncle; sides lightly rounded: apex strongly sinuate on

each side; striie strongly impressed (excepting sixth and seventh

towards base), eighth strongly impressed ; interstices lightly

convex on disc, more strongly so towards apex; ninth narrow,

convex, seriate-punctate, the punctures widely interrupted in

middle ; basal border a little raised above lateral border at

humeral angles; inner humeral angle sharply marked. Aletepi-

sterna (with epimera) longer than broad. Ventral segments

transversely impressed, punctate towards sides. Length, 7*8;

breadth, 3*2 mm.
Hah.—Queensland : Herberton District (Dodd); Coll. Sloane.

A single specimen was sent to me by Mr. F. P. Dodd. It can

be readily distinguished from its described congeners by its short,

robust form; subdentate humeral angles, etc. According to the

table of species given by me in these Proceedings, 1899, p.579,

its position is beside D. robusta 81.; from which it differs by its

smaller size, shorter shape; elytra with five inner striae fully

impressed, inner humeral angle sharply marked; pro-episterna

decidedly striolate, metepisterna shorter, etc.

Tribe SphodPlni.

Platynus carteri, n.sp.

Winged, depressed. Prothorax subquadrate, wider across base

(2mm.) than apex(r5mm.); elytra truncate-oval, strongly striate,

eighth interstice lightly convex at apex. Tarsi in g stout, de-

pressed; anterior tarsi with three basal joints wide, biseriately

squamose beneath, fourtli joint not greatly narrower than third,

subcordate, subemarginate at apex; posterior tarsi with basal

joint finely and sparsely biseriately setose on upper surface, fifth

joint setulo.se beneath. Piceons-black ; tarsi, antenna?, and
anterior part of head reddish-piceous.
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Head elongate, (tonvex (l'9mm. across eyes); eyes distant from

prothorax. Prothorax hardly as wide as head with eyes, broader

than long (1-85 x 2-4 mm.), widest a little before middle; disc very

finely transversely striolate; apex widely eraarginate; base trun-

cate ; lateral margins wide, explanate towards basal angles

:

border reflexed at anterior angles; median line deeply impressed,

extending from the deep, arcuate, anterior impression to the

wide, basal impression. Elytra much wider than prothorax

(6'9 X 4-3 mm.), lightly convex, declivous to base; humeral angles

rounded; apex of each elytron shortly oblique; striae deep, crenu-

late; interstices convex, third 3-punctate (first puncture near

third stria, opposite the end of the scutellar striole of first inter-

stice; second puncture about middle, third puncture about I'lmm.

from apex), eighth interstice wider than ninth, ninth not narrow,

seriate-punctate, the punctures widely separated in middle of

course, a more decided, marked puncture outside the others, and

touching the lateral channel about 1*2 mm. behind shouldei*.

Length, 15-5; breadth, 4*3 mm.

/^a6. — N.S.W.: Dorrigo. Sent to me by Mr. H, J. Carter as

from Dorrigo. Coll. Sloane.

Allied to P. porphyriacus 81., but distinct by colour; prothorax

and elytra wider; elytra more strongly striate, etc. It is very

distinct from any other Australian species.

Tribe Oodini.

COPTOCARPUS PARVUS, n.Sp.

Elliptical, convex. Labrum 6-setose; prothorax with a light

basal impression on each side ; elytra lightly striate, stria^

minutely crenulate, first interstice without a striole at base.

Black, nitid; prothorax reddish on sides towards base; under-

surface piceous-red ; legs reddish ; tarsi, antennae, and palpi

lighter-coloured than legs.

Head ordinary; eyes round, convex, Prothorax subconvex,

depressed on each side towards basal angles (this depressed area

reddish), narrow at apex, wide at base; sides lightly rounded; apex

emarginate; basal angles triangularly obtuse. Elytra narrow,

convex; sides parallel towards Ipse; apex widely rounded; three

inner striae reaching base; interstices equal, finely shagreened:
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«

humeral angles marked, but not dentate. Mesepisterna punc-

tate; metepisterna broader than long. Two basal, ventral seg-

ments punctate; apical segment in ^ with two widely placed,

small, setigerous punctures; in 9 with four, setigerous punctures

near apical margin. Length, 7; breadth, 2"75-3 mm.

J/ab.—Western Australia : Manjimup. Type in Coll. Sloane.

I found this species in the Karri Forest, 14 miles from Man-

jimup Railway-Station; it is the smallest species of the genus.

Its position is beside C. gibbosus Chaud., from which it differs

bv smaller size, narrower and less convex form, etc.

Genus P h o R t i c s m u s

.

Before describing any new species, it is necessary to review

the described species of the genus Phorticosomus. Ph. rotundi-

pennis Cast., Ph. lateralis Cast., and Ph. minutus Cast., do not

belong to the genus. Ph. rotundipennis seems to be a species of

Simodoiitns, which may be identical with the species I named *S'.

mandibularis; but this cannot be settled, till specimens from the

Paroo River can be examined. Ph. lateralis is a species of

Mecyclothorax. Ph. minutus, from the Paroo River, has been

examined by Chaudoir, who referred it to Simodontus; but the

description seems, to me, to have been founded on a species of

Mecyclothorax closely allied to M.fortis Blkb.

Ph. graiidis Cast., length 9 lines, from Cooper's Creek, has the

prothorax with the anterior angles advanced, and the posterior

angles sharply rectangular. I have identified this species as one

found by Mr. Zietz at Lake Callabonna. Specimens, given to

me by Mr. French, as from Onslow, N.W. Australia, seem to be

conspecific.

Ph. edeli Cast., I identify as a large species given to me by

Mr. H. M. Giles, who found it on the Strelley River, N.W. Aus-

tralia. Prothorax somewhat similar in shape to that of Ph.

grandis Cast., but basal angles obtuse (though marked), apex

(5*6 mm.) wider than base (5 mm.). Length, 19-5 mm. It seems

widely spread; specimens in my collection, from Kalgoorlie, W.A.,

and Barrow Creek in the Northern Territory, on the overland

telegraph-line, cannot be regardftl as different from the specimen

from Strelley River.
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Ph. 7iuytsi Ca,st., = Ph. calcaralus Blkb.—Specimens which I

identify as Ph. nuytsi, have been given to me by Mr. C. French

as from the Kimberley District, W.A. It is a large, black

species, with prothorax broad (3-5 x 6, apex 46, base 4*85 mm.),

wider across base than apex, anterior angles advanced, posterior

subrectangular (obtuse at summit;; elytra with humeral angles

sharply marked ; anterior tibise with three or four, distinct,

small teeth externally, above the prominent apical one Mr. F.

P. Dodd has sent me specimens from North Queensland (Ku-

randa and Chillagoe) which are conspecific with Ph. nuytsi from

N. W. Australia; these agree so closely with the description of

Ph. calcaratus Blkb., that there seems no room for doubt that it

is synonymous. Length, 13-16 mm.

Ph. mucronatiis Blkb.—My specimens are from Barrow Creek,

N.T., and Cunnamulla, Q. It is very closely allied to Ph. edeli

Cast., of which it is, perhaps, the eastern form.

Ph. robustus Blkb., is unknown to me in nature. It seems

intermediate between Ph. grandis and Ph. mucronatus-, it is de-

scribed as having the anterior angles of the prothorax " not at

all produced forward as in Ph. mucronatus."

Ph. similis Blkb., is in ray collection, from Kalgoorlie, W.A.

In general appearance, it much resembles Ph. graridis; but is

smaller; prothorax similar in shape, but with the lateral margin

narrower, anterior angles far less advanced.

Ph. hrunneus Blkb.—Mr. A. M. Lea has sent me a specimen

ticketed Ph, hrunneus^ in the handwriting of the late Rev. T.

Blackburn. I cannot differentiate it from Ph.felix Schaum, the

type-species of the genus.

Ph. randalli Blkb.— I identify, as of this species, specimens

taken at Adelaide by Mr. Griffith It has the facies of Ph.felix,

but has the posterior angles of the prothorax quite rounded off.

Ph. horni SI, is widely spread. My collection contains speci-

mens ticketed Bourke, N.S.W.; Winton, Q.; Onslow and Broome,

W.A. It can be recognised easily by the form of the posterior

trochanters, straight on external side, widely truncate at apex.

Length, 18-22 mm.
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Ph. zabroides 81., differs from all others by its compact, convex

form, the striole at base of second interstice of elytra long and

deep, etc.

Phorticosomus crassus, n.sp.

Robust, convex. Eyes not prominent; prothorax transverse,

finely punctate on each side of base, basal angles not marked,

base biimpressed; elytra truncate-oval, strongly striate, inter-

stices convex, third impunctate; anterior tibiae wide at apex, and

with a strong, internal spur; intermediate tibiae wide at apex,

and with outer angle produced into a prominent, triangular pro-

cess. Black, legs reddish-piceous.

Head convex (2*7 mm. across eyes); eyes round, lightly convex,

not prominent; front shortly impressed on each side at ends of

clypeal suture, Prothorax convex, wide (3 x 4*2 mm.), wider

across base (3-7 mm.) than apex (3 mm.); sides very lightly

rounded; anterior angles widely obtuse, not prominent; posterior

angles widely rounded, not marked; lateral margins a little wider

and punctate near basal angles; lateral basal impressions deep,

short, narrow, punctate; median line faintly impressed. Elytra

short (7 X 4-75 mm.), convex, rounded at humeral angles; lateral

apical sinuosities obsolete; striae deep; interstices light, convex

on disc; lateral interstices less convex than inner ones, these

narrower and more convex on apical declivity; punctures of ninth

interstice widely interrupted in middle. Tntercoxal part of pro.

sternum setose Metasternum punctate on each side. Ventral

segments 3-5 setigero-punctate on each side; third segment punc-

tate between coxai; fourth and fifth with a row of punctures

along anterior margin. Anterior cox«; not punctate; interme-

diate coxae closely punctate; posterior trochanters reniform,

smooth (two or three punctures near base); posterior femoia

punctate along lower external margin. Anterior tibiae with two,

small but decided teeth on outer side, above the larger apical

tooth. Length, 11-4; breadth, 4*75 mm.

/?rt6,— Queensland: Chillagoe District (Dodd). Coll. Sloane,

From Ph.felix Schaum, which it resembles in general appear-

ance, it can be readily distinguished by eyes less convex: pro-
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thorax wider at base, sides less narrowed to base, base strongly

biimpressed: four anterior tibiae with a strong, spur-]ike, apical

prominence externally ; anterior tibije with two well marked

teeth on external side, etc.

Var. BREViPENNis, n.var. A specimen in the National Mu-

seum, Melbourne, is smaller and of shorter form, particularly the

elytra; prothorax more rounded on sides, margins not so wide at

basal angles, lateral basal impressions less strongly impressed;

elytra shorter (5-3 x 4 mm.), interstices more convex, especially

towards sides and apex ; ventral segments far less punctate.

Length, 9 '7;. breadth, 4 mm.
In other respects, it resembles the type-form; it is, perhaps, a

distinct species, but having only one specimen of each form before

me, it has seemed better to consider the island-form as a variety

of the larger species of the mainland.

Ilah.— Melville Island (Spencer).

Phorticosomus piceus, n.sp.

Robust, oval, convex. Prothorax wide, subcordate, anterior

angles not advanced, lateral margin not explanate at basal

angles, these subrectangular; elytra striate, third interstice uni-

punctate above apical declivity, humeral angles obtuse; anterior

tibiae wide at apex, outer angle very prominent. Piceous; legs

reddish-piceous; antennae and palps reddish.

Head ordinary (3'75 mm. across eyes); eyes small, not pro-

minent. Prothorax smooth, transverse (4 x 5*6 mm.), widest

before middle, convex, declivous to base; sides rounded, roundly

narrowed to apex(4'15mm.), obliquely narrowed to base (4'lmm.);

anterior margin truncate; anterior angles obtuse; base truncate;

basal angles well marked, obtuse at summit; lateral marginal

channel rather narrow, a little wider, but not explanate, near

basal angles; border lightly reflexed near basal angles; a light

basal impression on each side; median line light. Elytra broader

than prothorax (9*6 X 6-4 mm.), lightly declivous to base; sides

subparallel; lateral apical sinuosities obsolete ; interstices de-

pressed, narrowed and more or less convex near apex; striole at

base of second interstice short: border narrow, not raised at
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humeral angles; lateral channel narrow. Anterior tibiae with

outer angle produced into a strong, triangular spur, outer edge

crenulate above apical spur; posterior trochanters reniforra, ex-

ternal side arcuate, several punctures on basal half. Length,

14-5-16; breadth, 5-8-6-1 mm.

Hah.—S.A.: Nooriootpa. Type in Australian Museum. Six

specimens have been examined, one is now in Coll. National

Museum, Melbourne, and one is in my collection.

From description, it seems to resemble Ph. rohustus Blkb.,

(unknown to me in nature) but is larger, and has not the sides

"strongly sinuated before hind angles." From Ph. horni SI., it

differs decidedly by the smaller size; more sharply marked, pos-

terior angles of prothorax ; elytra with border less raised at

humeral angles; posterior trochanters with posterior side not

straight, apex not widely truncate. From Ph felix Sch., and

Ph. randalli Blkb., it differs, inter alia, by size larger, basal

angles of prothorax more strongly marked. From Ph. graridis

Cast., Ph. nuytsi Cast., and Ph. mucro7iatus Blkb., it differs in

various ways, but from all of them by prothorax with anterior

angles^ not prominent, lateral margins not wide and flat at basal

angles.

Mr. H. W. Brown brought, from Cue, a species which has the

prothorax almost exactly as in Ph. piceus, though the posterior

angles are a little more obtuse; it is probably conspecific with

Ph. piceus.

Phorticosomus castelnaui, n.sp.

Robust, convex, Prothorax subcordate, narrower across base

(4 '5mm.) than apex (5 -5 mm.), anterior angles strongly advanced,

basal angles rectangular; elytra truncate at base, humeral angles

marked. Black, antennae piceous.

Prothorax transverse (4 x 6*7 mm,), strongly narrowed to base,

depressed along posterior margin; apex truncate between anterior

angles, these prominent, obtuse; sides lightly rounded, subsinuate

just before base; basal angles rectangular, obtuse at summit:

base emarginate above peduncle; margins wide, explanate near
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basal angles, depressed ; basal area shagreened and minutely

punctate. Elytra wide(9-8 x 7min.), convex; apical curve hardly

sinuate on each side; interstices lightly convex, third unipunc-

tate before basal declivity; basal border with posterior margin

straight beyond fourth stria, raised but not angulate at humeral

angle. Posterior trochanters reniform, external side arcuate,

apex obtusely rounded. Length, 15-17; breadth, 6-7 mm.

Ilab.— Q.: Gulf of Carpentaria (type); Winton District. Four

specimens ((J9) were given to me by Mr. C. French. Type in

Coll. Sloane.

Allied to Ph. nnytsi Cast., from which it difiers by form more

robust and convex
;

prothorax longer proportionately to its

breadth, more strongly narrowed to base (which is evidently

narrower than apex); elytra more convex, more declivous to

sides and apex, more strongly striate, humeral angles less sharply

marked; mandibles with outer side evenly arcuate, right mandible

especially with the anterior, external bend far less marked
;

anterior tibiae wide at apex, but not w4th external apical angle

produced into a long spur-like process, outer edge not with

several well marked denticles above apex.

Phorticosomus gularis, n.sp.

^. Subparallel, rather depressed. Head large, left mandible

elongate, and strongly hooked at apex; labrum deeply trian-

gularly excised ; suhtnentum. bicornute; prothorax transverse,

anterior angles prominent, basal angles rectangular ; elytra

strongly striate, humeral angles marked; prosternum setigero-

punctate before coxae; ventral segments 3-5 punctate along ante-

rior and posterior margins. Piceous-brown.

Head large (4-5 ram. across eyes), convex and minutely punc-

tate posteriorly; front depressed, a wide irregular fovea on each

side; a carinate ridge above each eye; a transverse impression

on each side behind eyes; depressed frontal part well defined by

a rounded, oblique ridge, extending from inner side of postocular

impressions to outer angle of clypeus. Horns of submentum
separated, but united at bases to fill all the space between pos-
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terior extremities of buccal fissures, pointed obliquely backwards

and outwards, obtuse, a setigerous puncture at apex, and one or

two long setse on outer side. Prothorax broader than long

(3"3 X 6 mm.), widest before middle, wider across base (4*8 ram.)

than apex (4*5 mm.); sides lightly rounded anteriorly, sinuate

before base; anterior angles obtuse, prominent; basal angles

rectangular; lateral margins wide, widely explanate towards

base. Elytra broader than prothorax (10*5 x 6 '8 mm.), subparallel

on sides, truncate at base; interstices depressed; border slightly

raised, and angulate at shoulders. Legs light; anterior tibia

wide at apex; external angle dentate, not prominent. Length

(with mandibles), 18*5; breadth, 6-8 mm.

9. Differs from ^ by head smaller; front less depressed; eleva-

tion bounding this depression on the sides short, less defined,

less oblique; postocular impressions of head hardly marked; sub-

mentum unarmed (lower edge widely emarginate in middle, and

with a slight prominence near each side). Length, 15-5: breadth,

6*2 mm.
Hab.—W.A.: Cue(FL W. Brown); Strelley River(H. M. Giles)

—N.T.: Barrow Creek (from Mr. French).

This species is at once separable from all others by its deeply

cleft labrum, the enlargement of the left mandible, and the

strange processes of the submentum in ^. It is noticeable,

under a lens of high power, that there are some minute punc-

tures on the outer side of the mandibles, near the ante-apical

bend. A similar development of processes on the submentum is

met with in the Asiatic harpalide genus Diodes, in which the

outer side of the mandibles is plentifully beset with setigerous

punctures. The description is founded on specimens from Cue

(given to me by Mr. Brown). A specimen {$) from the Strelley

River (given to me by Mr. Giles) has the processes of the sub-

mentum greatly reduced in size (forming pyramidal tubercles),

showing that this character (as is usual with secondary sexual

characters) is variable. Two female specimens examined (from

Cue and Barrow Creek) have a puncture on the third interstice

of elytra above the apical declivity; in one male specimen alone is

this puncture present, and then only on one side.
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Phorticosomus macleayi, n.sp.

Robust, oval. Prothorax transverse, sides sinuate posteriorly,

basal angles rectangular; elytra strongly striate, humeral angles

rounded, interstices lightly convex, tliird interstice unipunctate

above apical declivity; anterior tibiae with outer edge even, apical

angle not armed. Anterior tarsi in ^ with joints 2-4 widely

dilatate, spongiose beneath: intermediate tarsi with joints 2-4

lightly dilatate, spongiose beneath. Piceous; legs and under-

surface piceous-red.

Prothorax rather depressed, bioader than long(2'5 x3-7mm.))

widest a little before middle, wider across base (3mm.) than apex

(2-65 mm.), sides rounded, roundly narrowed to apex, sinuate

posteriorly, and meeting base at right angles; apex emarginate;

base truncate; median line lightly impressed. Elytra truncate-

oval (6-5 x4-6 mm.); apical sinuosity lightly developed; apex of

each elytron rather pointed. Metasternum punctate on each

side. Posterior femora with a row of piliferous punctures along

posterior side; posterior trochanters reniform; fourth joint of

anterior tarsi transverse, emarginate; of intermediate tarsi tur-

binate, lightly emarginate; posterior tarsi narrow, first joint not

as long as the two succeeding joints together; fourth joint small,

simple. Length, 10-5; breadth, 4-6 mm.

Ilab.—Q,: Cooktown (Olive), Chillagoe (Dodd)—W.A.: King's

Sound and Roebuck Bay {Jide French).

I believe this to be the species which Macleay took to be Ph.

nuytsi Cast.; at least, I have specimens, received from Mr. C.

French, which I have compared with the Ph. nuytsi of the

Macleay Coll., and found to be similar; but I cannot differentiate

these from specimens sent to me by Mr. Olive from Cooktown.

It has seemed better to found the species on the Cooktown

specimens, which are in better order, and from an exact locality.

Ph. nuytsi Cast., is another species; it is larger, with the basa\

border of the elytra raised at the humeral angles, which are

decidedly marked.

Tribe Lebiini.

Xanthophcea fasciata, n.sp.

Elongate. Head oblique behind eyes; prothorax with sides

sinuate, basal angles acute; elytra depressed, lightly striate, third
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interstice unipunctate about posterior fourth. Testaceous: elytrfi

with a black fascia across middle, this fascia diamond-shaped od

inner interstices, narrow externally from third interstice, uniting

with a black marginal vitta, this interrupted at posterior fourth;

border testaceous on sides.

Prothorax depressed, as wide as head, a little broader than

long (1*4 X 1-6 mm.), wider across base than apex, widely mar-

gined laterally; sides lightly rounded on anterior three-fourths,

sinuate posteriorly; base cut sharply and squarely on each side;

position of anterior marginal seta at widest part indicated by a

minute prominence; median line deep. Elytra much wider than

prothorax; striae shallow, finely crenulate; interstices depressed,

very minutely shagreened. Length, 9 mm,

Hab.— Q.: Cairns District. Two specimens, collected by Mr.

A. M. Lea, ticketed "Malandra, beaten from foliage."

A very distinct species, differing from all other described

species by the pattern of the elytra.

Genus Nototarus.
The species of this genus are found in dry forest-lands under

fallen boughs and debris. In January, I found JV. australis

Chaud., in the Park at Perth; and JV. chaudoiri SI., and iV. inter-

stitialis SI., var. picea, at Cunderdin and Kellerberrin, on the

railway from Perth to Southern Cross.

NOTOTARUS INTERSTITIALIS Sloane.

Var. PICEA, n.var. Elytra with interstices punctate as in iV.

interstitialis, but differing by head and prothorax narrower; head

more convex, more finely punctate, eyes less convex; prothorax

smaller, less strongly narrowed to base, sides less strongly sinuate

just before posterior angles, these less prominent, juxtabasal

sinuosity (behind posterior angles) shorter, and more decidedly

marked. Length, 4-8; head, 1 across eyes; prothorax, 09 x LOo;

elytra, 2-6 x2mm.
l/ab.—W.A.: Cunderdin and Kellerberrin (Sloane; January).

NOTOTARUS MOROSUS, n.Sp.

Oval, depressed. Head wide (1-15 mm. across eyes), subde-

pressed, minutely punctate; eyes prominent; prothorax wide,



BY THOMAS G. SLOANE. 471

hardly narrower at base than apex, punctate, base widely lobate;

elytra punctate-striate, interstices lightly convex. Piceous-black;

legs testaceous; antennje, mandibles, and mouth-parts reddish,

(antennae, after second joint, a little darker).

Head finely punctate, not rugulose in middle, lightly longi-

tudinally rugulose on each side near eyes; front depressed; eyes

convex, prominent, strongly enclosed behind; postocular part of

orbits protuberant, about one-half size of eyes. Prothorax de-

cidedly wider than head (1*2 x 1-5 mm.), subnitid on disc, finely

punctate, widely rugulose-punctate towards margin; sides lightly

rounded, very little narrowed (not sinuate) to posterior angles,

these small, dentate; basal curve rather short, sinuate on each

side; lobe rounded; median line strongly impressed. Elytra

truncate-oval (3 X 2-3 mm ) : base emarginate ; humeral angles

rounded; stria3 narrow, deeply impressed, distinctly punctate;

interstices lightly convex, finely shagreened, third with a punc-

ture at basal third; striole at base of first interstice well developed,

punctate. Length, 5; breadth, 2*3 mm.

Idab.— N.T.: Port Darwin (Dodd). Unique in Coll. Sloane.

A distinct species, differing from the other, small, described

species by head wider, less punctate; prothorax less narrowed to

posterior angles, these less prominent. Cymindis crassiceps

Macl., is a species of Nototay^us, but is much larger.

NOTOTARUS ANGUSTICOLLIS, n.Sp.

Depressed. Head long, convex; prothorax narrow; elytra

wide, truncate-oval, striate, interstices punctate. Black; legs

and undersurface piceous; mouth-parts, tarsi, and trochanters

reddish.

Head narrow (1-7 mm. across eyes), convex; vertex punctate;

sicfes lightly swollen behind eyes; postocular prominences about

two-thirds length of eyes, less prominent than eyes; two supra-

orbital punctures on each side, posterior considerably behind

eyes; eyes distant from prothorax, small, round, convex. Mentum
edentate. Lahial palps securiform. Base of maxillae prominent.

Prothorax narrow (1-7 x 1*8 mm.), wider at apex (1*7 mm.) than

base (1-4 mm.), broadest a little before middle, narrowly de-
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pressed along sides; upper surface punctate; anterior angles

rounded, not marked; base truncate above peduncle, sinuate on

each side. Elytra truncate-oval (5x3-7 mm.), rounded on sides,

and on each side of base : external apical angle not marked;

apical truncature obliquely sinuate on each side, rounded at apex

of three inner striae, triangularly excised at suture; striae strongly

impressed, interstices lightly convex, strongly punctate; third

with three dorsal punctures, and one at apex; eighth interstice

wider than seventh and ninth, closely punctate (the punctures

in about four irregular rows); ninth interstice narrow, finely

punctate, with a row of widely placed larger punctures; marginal

channel punctate; inllexed margin punctate. Prosternum punc-

tate ; metepisterna quadrate, punctate. Anterior tarsi in ^
nariow; three basal joints biseriately squamulose in middle of

under side. Apical ventral segment unisetose on each side of

apex. Length, 9-10; breadth, 3-5-3-7 mm.

Hab.—W.A.: Cue (H. W. Brown). Type in Coll. Sloane,

A very distinct species, differing from the otliers known to

me by its large size; long, narrow head and prothorax; wide,

oval elytra, with strongly punctate interstices. It is evidently

an apterous species, with the elytra soldered together; in com-

parison with JV. chaudoiri SI., the lateral palps are much less

widely securiform.

Physoderides*

Lachnoderma foveolatum, n.sp.

Oval; elytra rugose-foveolate. Head, prothorax, and under-

surface red; elytra blue-black; legs and antennae, after third

joint, black.

Head convex, setiferous between eyes; clypeus with a setiferous

fovea on each side near anterior angle, a few setiferous punctures

on each side behind these clypeal foveae; eyes prominent; labrum

bifoveate, setose in foveas. Antennae, after third joint, pubescent;

three basal joints sparsely setiferous (about three long setae on

* Lachnoderma has been referred to a group, Physoderides, by Bates,

when referring Asiatic species to the genus. I do not know the true

position or value of this group.
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basal joint). Prothorax subcordate, widest before middle,

strongly sinuate-angustate to base; anterior angles not marked;

sides rounded at widest part; posterior angles sharply marked;

base rounded in middle, cut obliquely forward to basal angle on

each side; lateral margins explanate; upper surface punctate-

setose, sparsely so on middle of disc. Elytra subquadrate, much

wider than prothorax; striate; striae foveolate; surface generally

rugose-striolate. Tarsi setose. Length, 88; breadth, 3*75 mm.

Hah.— Q.: Cairns District (Dodd). Unique, in Coll. Sloane.

I received a single specimen from Mr. F. P. Dodd, taken by

him in the Cairns District. It differs from L. cinctum Macl.,

by colour prothorax red, not brownish with lateral margins

bluish; elytra wholly of a black-blue colour— ; head, prothorax,

and elytra less hairy; head stouter, with more prominent, hemi-

spherical eyes. The shape of the prothorax, and the sculpture of

the elytra are similar in both species.
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DESCRIPTIONS OF NEW AUSTRALIAN
LEPIDOPTERA.

By Oswald B. Lower, F.L.S., F.E.S.

GEOMETRIDiE.

PSBUDOTERPNA XKNOMORPHA, 11. Sp.

^. 36 mm. Head, palpi, antenna^, and thorax whitish-grey

finely mixed with ashy-grey. Abdomen ashy-grey, mixed with

fuscous. Legs fuscous, tibiae and tarsi narrowly banded with

white. Forewings elongate-triangular; termen waved, rounded;

pale whitish-grey, finely irrorated with fuscous and blackish

scales, so as to appear ashy-grey: a narrow oblique transverse

fuscous fascia, from costa at one-quarter to dorsum at middle; a

similar fascia from costa at about three-fifths to dorsum before

anal angle, gently curved inwards on lower two-thirds: a narrow

fuscous line from costa to very near angle of preceding fascia; a

sharply defined direct white streak from costa at five-sixths,

reaching nearly half across wing; a very obscure fuscous line

parallel to termen; a waved black line along termen. Hind-

wings with termen faintly waved; colour as in forewings; an

obscure narrow fuscous fascia, from costa at about three-quarters

to termen before anal angle; line along termen as in forewings;

cilia of both wings ashy-grey-whitish. Underside of both wings

as above; markings reproduced; a short transverse streak of

white on costa of hindwings at five-sixths, followed by a broad

light fuscous, somewhat suffused, band before termen throughout.

Pinnaroo, South Australia; one specimen taken by Mr. R. S.

Lower, in March.

Probably nearest P. ocultaria Don. The absence of any well

defined markings on the underside is peculiar.
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MONOCTENIAD^.

DiCHROMODES PERINIPHA, 11. sp.

9- 25 mm. Head, palpi, and thorax whitish, palpi three,

thorax with a pale ochreous anterior bar. Antennae fuscous.

Abdomen ochreous-grey. Legs grey-whitish (posterior pair

broken). Forewings elongate, triangular, termen gently rounded;

whitish; all veins, except subcostal, obscurely outlined in pale

ochreous; markings dark fuscous; a small suffused basal spot on

fold; a more distinct spot just beyond; a moderately thick line,

from beneath costa to dorsum at one-third, with a slight pro-

jection on fold: a large quadrate discal spot; a moderately thick

line from costa at three-quarters to dorsum near anal angle,

dentate throughout, and with a bidentate projection in middle;

a dull fuscous subterminal shade: a fine waved black line along

termen; cilia whitish-grey, basal half irrorated with fine black

scales. Hind wings with termen unevenly waved; grey-whitish;

a faint fuscous discal spot; a fine waved pale fuscous submedian

line; an obscure fuscous line along termen; cilia whitish.

Pinnaroo, 8. A.; one specimen taken by Mr. R. S. Lower, in

October.

Allied to the previous species, but differs by pale colouring,

longer palpi, and waved termen of bindwings

DiCHROMODES FULVIDA, n.sp.

(J9. 22-26 mm. Head, palpi, and thorax fuscous, thickly

irrorated with whitish and ochreous-ferruginous; head in female

wholly ochreous, palpi two, thorax anteriorly edged with whitish

scales. AntenniB fuscous, pectinations four. Abdomen grey-

whitish, sprinkled with fuscous. Legs grey-whitish, tibiae and

tarsi fuscous, banded with whitish. Forewings elongate, tri-

angular, termen faintly waved, rounded; fuscous, densely irro-

rated with dull whitish; veins, except costal branches, marked
with rather thick ochreous streaks, interrupted by lines; a rather

thick fuscous fascia, obscure in female, from costa at one-fifth to

dorsum at one-fifth, edges tolerably straight; a broad fuscous

median band, edges dentate, anterior edge from costa at two-

fifths to dorsum at one-third, anteriorly edged throughout with
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a fine whitish line, indented in middle; posterior edge nearly

straight, from costa beyond middle to just beyond middle of

dorsum, slightly deflected inwards near costa and edged through-

out finely with white; a tolerably broad transverse fascia, from

costa at five-sixths to anal angle, anterior edge slightly waved,

posterior edge irregularly dentate with a broad obtuse median

projection; a tine waved black line along termen; cilia grey,

basally whitish. Hindwings with termen rounded, faintly

waved; fuscous; two or three short white lines from dorsum

near anal angle; a tine waved blackish line along termen; cilia

as in forewings.

Pinnaroo, 8. A.; three specimens, taken by Mr. R. S. Lower in

November.

Apparently near D. ioneura Meyr., (from West Australia), but

the form of the lines and colouring are quite distinct.

DiCHROMODES CIRRHOPLACA, U.Sp.

^(^. 26-28mm. Head, palpi, and thorax fuscous^ thickly irro-

rated with whitish, palpi two and one-half, thorax sometimes

with a central ferruginous spot. Antennae fuscous, pectinations

six. Abdomen gre\'-whitish. Legs grey- whitish, tibiae and tarsi

obscurely banded with white. Forewings elongate, triangular,

termen rounded; silvery-grey-whitish, minutely and irregularly

irrorated with dark fuscous; a short blackish streak on fold near

base; a similar, but much longer, streak on fold beyond; a broad,

inwardly oblique transverse ferruginous fascia, from beneath

costa at one-quarter to fold at one-quarter, anterior edge suftused,

posterior edge nearly straight, and edged by a narrow streak of

white throughout, beyond which is a narrow waved black line,

sinuate inwards below middle; a rather large quadrate fuscous

discal spot; a tine blackish nearly line, from or just below

costa at three quarters, with a slight projection below middle,

which touches discal spot; a broad ferruginous transverse fascia,

only separated from blackish line by a narrow streak of whitish,

anterior edge nearly straight, from costa at three-quarters to just

above dorsum at two-thirds; posterior edge strongly sujffused with

blackish, with three obtuse projections below costa, in niiddle.
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and above anal angle; a fine, waved, black line along termen-

cilia grey-whitish. Hind wings with termen rounded; light grey-

ish-fuscous ; a very obscure fuscous discal spot ; an obscure

whitish line beyond middle; dorsum obscurely irrorated with

whitish: cilia as in forewings.

Pinnaroo, 8. A.; three specimens, taken by Mr. R. S. Lower,

in November.

Nearest D. orthozona Low., but the form of the lines, etc., is

totally different.

SELIDOSEMID.E.

Chlenias cyclosticha, n.sp.

^. 40 mm. Head, palpi, and thorax light smoky-fuscous, basal

joint of palpi somewhat loosely haired. Antennae light fuscous,

pectinations 10, ochreous. Legs fuscous, anterior coxse grey,

middle and posterior tibiae banded with ochreous. Abdomen

dull grey. Forewings elongate, triangular, termen evenly

rounded, oblique; ochreous-fuscous, minutely irrorated through-

out with black; all veins outlined with light ochreous; a suffused

blackish transverse discal spot, at posterior end of cell; an out-

wards-curved row of elongate black spots on veins, from costa

at three-quarters to dorsum before anal angle, slightly sinuate

inwards below middle; a black streak on subcostal nervule at

one-third from base; a similar streak on vein one, at about one-

third from base; cilia ochreous-fuscous. Hindwings with termen

unevenly rounded; dull grey-whitish, fuscous-tinged, except on

basal third; cilia as in forewings, but with a fuscous basal line.

Broken Hill, N.S.W; one specimen; June (at light).

Bombycina.

LTMACODID^.

SUSICA ^ROGRAMMA, n.Sp.

(J,
35 mm. Head, thorax, and abdomen pale greyish-fuscous.

Palpi orange. Antennte whitish, pectinations orange. Legs

greyish, tibiae and tarsi orange, banded with black. Forewings

pale greyish-fuscous; costal edge narrowly orange throughout;
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an oblique, strongly dentate black line from middle of dorsum to

just below costa at five-sixths; cilia grey, with a dull ochreous

basal line. Hindwings grey-whitish: cilia as in forewings.

Pinnaroo, S.A.; two specimens, taken by Mr R. S. Lower, in

March.

OCNERIADiE.

Orgyia aneliopa, n.sp.

(J.
25 mm. Head and thorax fuscous, thorax with an obscure

ochreous posterior spot, face orange, thorax beneath mixed with

orange. Palpi orange. Antennae fuscous, pectinations eight,

dull orange. Abdomen fuscous; almost wholly clothed with

orange hairs. Legs fuscous. Forewings elongate-triangular,

costa nearly straight, termen gently rounded, oblique ; light

fuscous; an inwardly fuscous discal spot at end of cell; a some-

what suffused, fuscous, rather thick line, from costa near apex

to dorsum just before anal angle; cilia fuscous, with a darker

basal line. Hindwings with colour and cilia as in forewings.

Pinnaroo, S.A.; four specimens, taken in March by Mr. R. S.

Lower.

I have every reason to believe that the female of this insect

will prove to be apterous.

ZEUZERIDiE.

Zeuzera(I) pentasema, n.sp.

(J.
30 mm. Head and thorax greyish-fuscous, mixed with dull

ferruginous. Palpi fuscous, second joint with a few white scales

at apex. Antennae fuscous, base beneath sharply white. Legs

light fuscous, tarsi obscurely Vjanded with dull white. [Abdomen

broken]. Forewings elongate, moderate, costa straight, termen

oblique, little rounded; ashy-grey-whitish, irregularly mixed with

ferruginous-brown; groundcolour between base and middle of

wing, suffused with whitish, except a moderately broad costal

streak; veins on whitish portion sharply outlined with black; a

rather large roundish patch of light ochreous-ferruginous, occupy-

ing median portion of wing, not reaching margins, containing
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several roundish spots of lighter groundcolour, outlined in black,

median spots smallest; veins beyond patch outlined in black, the

interspaces filled in with five well defined streaks of whitish;

cilia ochreous-fuscous, sharply barred with white, being the con-

tinuation of the interneural streaks. Hindwings dark fuscous,

with a fuscous subterminal line, tips dull whitish.

Dalby, Queensland; one specimen, in November.

Zeuzera perigypsa, n.sp.

(J.
44 mm. Head fuscous-whitish. Palpi whitish, base of

second joint black. Antennse whitish, pectinations dull orange.

Thorax dark fuscous, anteriorly mixed with whitish scales. Ab-

domen dark fuscous, laterally somewhat mixed with whitish.

Legs grey-whitish, posterior tibiae and tarsi ochreous-tinged.

Forewings elongate, costa gently arched, termen very obliquely

rounded; dull white, finely reticulated throughout with short,

waved, transverse lines, which accumulate more thickly along

costal portion of wing; costal edge obscurely dull whitish through-

out; cilia fuscous. Hindwings pale whitish-grey, with a few

very obscure scattered light fuscous reticulations; cilia as in fore-

wings, becoming darker at extremities of veins.

Broken Hill, N.S.W.; one specimen, in March.

Pyralidina.

PYRAUSTID^.

Metallarcha grammetalla, n.sp.

9. 24 mm. Head, palpi, and thorax orange-yellow, palpi in-

fuscated laterally and beneath. Antennae fuscous. Abdomen
orange-yellow. Legs dark fuscous, posterior pair yellow, tibiae

obscurely banded with fuscous. Forewings elongate, moderate,

triangular, costa straight, termen oblique, gently rounded; bright

yellow, markings dull leaden-metallic; a moderate costal streak,

thickest on basal fourth, at base continued to fold ; a moderately

thick transverse fascia, strongly indented anteriorly above middle,

from costa just before middle to middle of dorsum; a similar

fascia parallel to termen, from costa just before apex direct and

almost reaching vein two, thence strongly curved inwards so as
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to nearly reach first fascia, thence continued to dorsum before

anal angle; a short fascia from costal streak at about two-thirds

joint curve of previous fascia; a fine line along termen; cilia pale

yellow. Hindwings dull purplish-fuscous, becoming pale yellow

on costa and basal fifth; a fine line of yellow on upper third of

termen; cilia pale greyish-ochreous, becoming yellowish at apex

and around anal angle.

Pinnaroo, S.A.; three specimens, in November: taken by Mr.

R. S. Lower.

Tineina.

(ECOPHORID^.

Philobota mitoloma, n.sp.

g.'2 6 mm Head orange. Palpi fuscous, internally orange.

Antennae pale yellow. Thorax yellow, anteriorly with purplish-

fuscous band. Abdomen orange, two basal segments dull purplish-

fuscous. Legs dull purplish-fuscous, posterior pair orange-yellow.

Forewings elongate, moderate, costa gently arched, termen

rounded, oblique; orange-yellow; a moderately narrow purplish-

fuscous streak along costa, from base to five-sixths, extremities

somewhat attenuated; a round purplish-fuscous discal dot, just

beyond posterior end of cell; cilia fuscous-grey. Hindwings

fuscous; cilia as in forewings, but becoming mixed with ochreous

towards base.

Pinnaroo, S.A.; two specimens, taken by Mr. R. S. Lower, in

November.

PHir.OBOTA EREMOSEMA, H.Sp.

^. 24 mm. Head, palpi, antennje, and thorax white, second

joint of palpi fuscous externally, except apex, antennae annulated

with fuscous, thorax anteriorly narrowly fuscous, patagia fuscous

anteiiorly. Abdomen whitish, segmental margins ochreous-

fuscous, anal tuft ochreous. Legs silvery-white, posterior pair

pal« whitish-ochreous. Forewings elongate, moderate, costa

hardly arched, termen obliquely rounded, 7 to immediately below

apex; white; costal edge narrowly fuscous, from base to one-

quarter; a moderate, fuscous, longitudinal streak from base to
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apex, slightly above middle, slightly indented at its upper edge

at two-thirds, and tending to emit a streak from its lower edge

at two-thirds; basal portion of the longitudinal streak somewhat

attenuated; cilia white, with some fuscous scales at base along

termen. Hindwings and cilia pale whitish-grey, cilia at base

yellowish.

Broken Hill, N.S.W.; one specimen, in November.

I should have referred this species to Nej)hogenes, but the

general facies appears to indicate Philohota as its true generic

position.

Nephogenes maculisarca, n.sp.

9. 24 mm. Head and palpi fleshy-white, second joint of palpi

externally fuscous. Antennae fuscous. Thorax dark fuscous,

mixed with a few white scales. Abdomen ochreous-fuscous,

laterally becoming whitish. Legs fuscous, tarsi ringed with

white, posterior pair whitish-grey. Forewdngs elongate, moder-

ate, costa slightly arched towards base, thence straight, termen

oblique, little rounded; dark fuscous, mixed with scattered white

scales, which coalesce more thickly along dorsum, and median

basal third of wings; costa very narrowly white, from base to

five-sixths, obsolete in one specimen; markings flesh-colour; an

irregular suffused streak alon*^ fold, from base to one-quarter; a

round spot at extremity of this; a longitudinal series of three

spots just above middle of wing, first at anterior edge of cell;

second narrow, in middle of cell; third largest, at posterior ex-

tremity of cell; an oblique transverse row of six confluent spots,

near and parallel to termen, upper largest, all more or less edged

with black; groundcolour between these, and last longitudinal

spot mixed with white; cilia fuscous, with some blackish scales.

Hindwings and cilia fuscous.

Broken Hill, N.S.W., and Pinnaroo, S.A., (R. S. Lower); two

specimens, in October.

LmosTiCHA(^) sTicHOPTis, n.sp.

(J.
26 mm. Head, palpi, antennse, and thorax fleshy-white,

antennse at base and patagia white. Abdomen silvery-grey,

5
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segmental margins white. Legs ochreous-grey. Forewings

elongate, moderate, costa evenly arcbed, apex somewhat pro-

minent, termen sinuate beneath apex, thence obliquely rounded;

seven to below apex; fleshy-white, becoming whitish on costal

third of wing; all veins neatly outlined with clear white, and

more or less finely edged on either side with dull fuscous, espe-

cially beyond cell; cilia light fuscous. Hindwings grey-whitish;

cilia ochreous-whitish.

Broken Hill, N.S.W.; one specimen, in July.

I should be inclined to propose a new genus for the reception

of this species, but for paucity of material. The type was beaten

from Casiiarina, twelve years ago, and I have not met with a

second specimen. The termination of vein 7 of forewings is at

variance with the characters of Linosticha.

LiNOSTICHA SERICOPA, n.sp.

(J.
16 mm. Head, palpi, antennae, and thorax dark fuscous.

Abdomen greyish-ochreous. Legs dark fuscous, posterior pair

yellow-ochreous. Forewings elongate, moderate, costa gently

arched, termen rather strongly oblique; dark fuscous, faintly

coppery-tinged; markings obsolete; cilia dark fuscous, mixed

with grey at anal angle. Hindwings pale ochreous-fuscous; cilia

pale yellow, terminal half mixed with fuscous towards apex.

Broken Hill, N.S.W.; one specimen, in November (at light).

Not unlike some species of Scieropepla {Xyloryctidai).

Tkachyntis mimica, n.sp.

(J.
25 mm. Head and thorax fuscous, patagia mixed with

grey-whitish. Palpi fuscous-whitish, becoming white internally

on basal joint. Antennae and legs fuscous, posterior tibiae and

tarsi tinged with ochreous. Abdomen ochreous, segmental

margins whitish. Forewings elongate, modeiate, costa gently

arched, termen rounded, oblique; dull bronzy-ochreous, more or

less minutely irrorated throughout with fuscous, which is more

dense on upper half of wing, except towards termen; two fuscous

discal spots, placed longitudinally, at one-third and two-thirds

from base, both edged posteriorly with a spot of ochreous-whitish;
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a row of more or less confluent fuscous spots along termen and

apical fifth of costa; cilia ochreous-fuscous, becoming ochreous

around anal angle. Hindwings greyish-ochreous, becoming

fuscous-tinged on costal area, and more ochreous along termen;

cilia ochreous, at apex mixed with fuscous.

Broken Hill, N.S.W.; one specimen, in March.

Closely allied to P. argocentra Low., but apparently distinct;

a longer series may unite them.

GUESTIA DELOSTICHA, n.Sp.

(J.
24 mm. Head and thorax fuscous. Palpi whitish, basal

joint with a fuscous apical band. Antennae fuscous, obscurely

annulated with greyish. Legs fuscous, mixed with white. Ab-

domen dull ochreous, segmental margins grey. Forewings

elongate, moderate, costa hardly arched, termen rounded, oblique;

light fuscous; all veins more or less outlined in white, interspaces

appearing dark fuscous; a white line along termen, anteriorly

edged with darker groundcolour, and interrupted by blackish

streaks ; cilia greyish, mixed with fuscous and black scales.

Hindwings grey; cilia grey-whitish, with a fuscous basal line.

Broken Hill, N.S.W.; one specimen, in June.

GUESTIA SYMMADELPHA, n.Sp.

^. 25 mm. Head, thorax, and palpi light fuscous, head mixed

with some ochreous scales, palpi internally white. Antennae

whitish, annulated with fuscous. Legs fuscous, posterior pair

grey-whitish, all tarsi banded with white rings. Abdomen grey-

whitish. Forewings elongate, moderate, costa hardly arched,

termen very obliquely rounded; cinereous-grey; costal edge nar-

rowly white throughout; a well marked narrow streak of white

in middle of cell, posterior termination marked by a narrow

transverse fuscous mark, below which is a dull white transverse

spot; veins towards termen obscurely outlined with white scales;

cilia ashy-grey, paler at base, and with some fuscous sub-basal

scales. Hindwings pale fuscous; cilia greyish-ochreous.

Broken Hill, N.8.W.; one specimen, in May.

Probably allied to G. actinipha Low., but distinct.
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Paukonota lasioprepes, n.sp.

(J.
22 mm. Head, palpi, thorax, and antennae rather dark

fuscous, internally mixed with whitish. Legs dark fuscous, hairs

of posterior pair ochreous-grey, all tarsi ringed with whitish.

Abdomen ochreous, antei-ior segments whitish, segmental margins

grey. Forewings rather narrow, elongate, costa hardly arched,

termen rounded, oblique; ashy-grey-fuscous; cell and all inter-

neural spaces neatly outlined in white, giving the appearance of

alternate fuscous and white streaks ; a small fuscous dot in

anterior end of cell, followed by a narrow elongate fuscous streak

to near end of cell; cilia greyish-ochreous, mixed with fuscous

and dark fuscous scales. Hindwings pale greyish-ochreous; cilia

greyish-ochreous.

]jroken Hill, N.S.W.; one specimen, in May.

This species is extremely like Nephogenes cvassinei'vis Low.,

but the fuscous head and stalking of veins 2 and 3 of forewings

are sufficient to prevent confusion of the species. I have taken

P. crassinP7'vis only in August, September, and October.

XYLORYCTID.^.

Xylorycta amaloptis, n.sp.

9. 28 mm. Head, thorax, palpi, and antennse pale whitish-

grey, [terminal joint of palpi imperfect]. Legs grey-whitish.

Abdomen grey-whitish, second segment dull orange Forewings

elongate, costa gently arched, termen rounded, oblique; pale

whitish-grey, somewhat flesh-tinged, all markings obsolete; a

fuscous-ferruginous line along termen and apical fifth of costa,

obscure on costa and minutely dentate internally on termen;

cilia dull ochreous-grey. Hindwings light fuscous, becoming

whitish towards base; cilia grey.

Broken Hill, N.S. W.; one specimen, in February.

Cryptophaga citrinopa, n.sp.

5.40ram. Head and face white. Thorax fleshy-pink, patagia

orange-ochreous. Antennie and palpi fleshy-white, palpi more

whitish externally, at base. Legs fleshy-ochreous. Abdomen

dull ochreous, second segment obscurely orange. Forewings
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elongate, costa tolerably arched, termen hardly rounded, faintly

sinuate below apex; 2 from four-fifths: orange-yellow, faintly

dusted with dull reddish on basal half; a moderately broad,

silvery-white, costal streak from base to middle, attenuated pos-

teriorly, and edged beneath throughout by a fine fuscous line;

two dark fuscous discal spots, transversely placed in middle of

wing at three-fifths from base; cilia dull orange. Hindwings

with veins G and 7 from a point; 3 and 4 short-stalked; orange-

yellow; cilia as in forewings, at base with a ferruginous line.

Broken Hill, N.S.W.: one specimen, in November.
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ORDINARY MONTHLY MEETING.
Skptember 29th, 1915.

Mr. A. G. Hamilton, President, in the Chair.

The Donations and Exchanges received since the previous

Monthly Meeting (25th August, 1915), amounting to 8 Vols., 78

Parts or Nos., 17 Bulletins, 2 Reports, and 3 Pamphlets, received

from 42 Societies, etc., and one private donor, were laid upon the

table.

NOTES AND EXHIBITS.

Mr. A. A. Hamilton exhibited specimens from the National

Herbarium, with notes thereon:— ^c»ro?im ledifolia Gay, (Hilltop;

E. Cheel; June, 1915) showing meiophylly of the calyx, corolla,

and androecium. This species has, normally, four sepals, four

petals, and eight stamens. In the example exhibited, one sepal,

one petal, and three stamens are suppressed. In many cases of

meiophylly, the regularity of the axial alternation of the floral

organs affected is disturbed, but, in this case, the whorls, though

reduced, retain their symmetry. The characteristic callosity at

the summit of the filaments is not produced. Dr. Masters

("Vegetable Teratology," p.397), notes that meiophylly of the

calyx is less common (in dicotyledonous plants) than in the case

of either corolla or stamens.—Photographs of a triple cone of

Macrozamia Perowskiana Miq., grown in the Sydney Botanic

Gardens, illustrating syncarpy. Three cones are to be noted,

adhering by their axes, the central cone larger than the two

lateral ones, both of which exhibit a degree of curvature. The

line of divergence is marked by the size, and placentation of the

scales, those of the outer cones being much larger than those of

the central cone. No example of syncarpy is noted in the Family

Cycadem by Dr. Masters, in his work on "Vegetable Teratology."

Cardiospermum Ilalicacahum Linn., (Petersham ; T. Steel
;

March, 1911) showing multiplication of carpels. The fruit of

this plant is tri-carpellary, each carpel containing a single seed.

One example discloses an abortive attempt to form a fourth



NOTES AND EXHIBITS. 487

carpel. In a second example, an extra, perfect carpel has been

produced, containing a fertile seed.— Pelargo7iiu77i {Ge^-anium)

Hort., (Ermington ; Miss M, Flockton ; July, 1915) showing

fission of the stem An unusual acceleration of the growth of

the plant has caused fission, the stem separating into a number

of abbreviated branches. The inability of the plant to sustain

these multiple stems resulted in a much reduced length of their

internodal spaces, the prolification of their apices by dwarfed

shoots bearing miniature leaves, and their generally attenuated

growth. Strise indicative of fasciation are absent.

—

Pe^soonia

myrtilloides Sieb., showing the effect of environment on the

foliage. Plants growing under luxuriant conditions at Leura

(Leura Falls), have broad, comparatively soft leaves; an example

from Mt. Victoria (Fairy Bower), was growing in the shade of

closely packed, brush trees, and has elongated leaves; a specimen

from Newnes Junction, growing on a dry ridge, has the small,

harsh leaves of the xerophyte. It was noted that plants of this

species, on the higher elevations of the Blue Mountains, remained

green and apparently unscathed, after a bush fire had passed

through, and devastated the surrounding vegetation.

—

Lomatia

longi/olia R.Jjr.,{Sipvingwood; A. A. Hamilton; September, 1914)

showing leaf-variation. The leaves range from 1-9 inches long,

with acuminate, acute, obtuse, emarginate to bifid apices, and are

either gradually, or abruptly, narrowed into the petiole at the base-

the petiole is from nearly sessile to 1 inch long; the margins are

from almost entire to deeply toothed, and there is a considerable

divergence shown in the relative proportion of length to breadth.

—Angophora cordifolia Cav., (National Park; A. A. Hamilton;

August, 1914); showing leaf-variation, from oblong to rotund,

with obtuse to obovate apices, and cordate to reniform bases, the

margins of the oblong leaves occasionally exhibiting constriction

immediately above the base, similar to that shown by the "Fiddle

J)ock^\Rumex jndcher Linn.).

—

Persooniaferruginea 8m., (Cook's

River; A. A. Hamilton; December, 1914); leaf- variation is ex-

hibited by this species, from oblong-lanceolate to rotund, apices

acute, obtuse, obovate to orbicular, and ranging from 1-5 inches

long. Some measurements are:—4 x 2|, 3^ x -|, 3x2, 3 x | inch.
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Mr. North, by permission of the Curator of the Australian

Museum, exhibited an example of the now extinct Phillip Island

Parrot, Nestor productus Gould, its then restricted habitat being

about five miles away from Norfolk Island. The specimen forms

part of the "Old Collection," and nothing is known of its history

beyond that recorded in the Register for 1875, No. 2933,

^^Nestor productus {ex.tinQt) Phillip Island." It was at that time

a mounted specimen in the Exhibit Collection, but has since been

reduced to a skin, and placed in a glass-jar. Formerly it was in

spirits, which caused the dull yellow and red plumage of the

underparts to fade so much as to render the specimen almost a

uniform brown. This species is the smallest of the genus Nestor,

the wing-measurement of the present specimen being only 9-6

inches. For comparison, the skin of an adult male of Nestor

meridionalis, its nearest living ally, obtained at Titirangi, ten

miles north-west of Auckland, North Island, New Zealand, on

the 27th April, 1877, was shown. One of the best life-histories

of the Phillip Island Parrot will be found in the folio edition of

the "Birds of Australia," written by Gould, who originally de-

scribed it, in 1836 (Proc. Zool. Soc. London), under the name of

Plyctolophus productus. According to the late Professor A.

Newton, M. A., of Cambridge, the last Phillip Island Parrot

known to have lived, Gould saw in a cage in London, about the

year 1851. The species became extinct about the middle of last

century, and not more than a dozen specimens are believed to

exist in collections. So far as is known, the present specimen is

the only one in Australia. Mr. North also referred to the in-

creasing scarcity, and danger of extinction of the Chestnut-

shouldered Grass-Parrakeet, Neophema pulcheUa Shaw, restricted

in its range to New South Wales and Victoria. In former

years, this beautifully plumaged species was comparatively com-

mon in the neighbourhood of Sydney, being specially numerous

in 1875, about Ashfield, Bankstown, and Rope's Creek. It has

now, however, entirely disappeared from the environs of the

Metropolis, nor had he heard of its having been found elsewhere;

the last specimen received by the Trustees of the Australian

Museum, being a young bird procured by the late Mr. J. A.
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Thorpe at HorosUy in June, 1886. To show the scarciU? of this

species of recent date, Mr. A. S. Le Souef, Director of the Zoo-

logical Gardens, Sydney, had informed him that, on 1 4th J*'eb-

ruary, 1914, he paid the sura of £7 to a local bird-dealer, for the

last living example in the possession of the Society; and that this

was disposed of a few months later to an aviculturalist at the

same figure. Many factors contribute to a decrease of bird-life

in Australia, but the prime cause is the introduction of foreign

mammals and birds. In the attempts to eradicate rabbits and

foxes, it has, at a low estimate, cost the country many hundreds

of thousands of pounds, and likewise a corresponding loss of

bird-life. This is due to the birds partaking of poisoned baits,

laid for rabbits, and the wholesale destruction of ground-frequent-

ing birds by the wily fox, an introduced scourge, which is rapidly

increasing in numbers and extent of range ov^er the eastern half

of the Australian Continent.

Mr. Musson and Mr. Fletcher exhibited a few botanical speci-

mens from three localities close to the boundary between the

Counties of Cumberland and Cook, of interest because the

localities mentioned approximate to the western limit of some

coastal species, and to the eastern limit of some Blue Mountain

species. (a) Acacia (jlaucescens, Persoonia oblongata, and Sty-

pandra glauca, growing in company by the roadside between

Wilberforce and Sackville Reach (County of Cook). (6) Ango-

phora cordifolia, Greinllea buxifolia, Lasiopetahim Bauei^i, Acacia

ttnnervata, Bucalyptus eximia, Persoonia oblongata, Grevillea

muc7'onulata, and Stypandr'a glauca, from the summit of a ridge

overlooking the Hawkesbur\^ at Sackville Reach (Count)^ of

Cook). On the southern, sheltered aspect of this ridge, there

was, formerly, a very interesting, semi-brush plant-community,

of limited extent, now reduced to a narrow fringe on each side

of the road. (c) Persoonia lanceolata, Grevillea buxifolia, G.

punicea, and G. mucronulata growing in company by the road-

side, on the Wiseman's Ferry Road to Windsor, between Ma-

rootta and Cattai Creek (County of Cumberland). The district

indicated is rather inaccessible for visitors, except by motor-car,

but botanically very interesting. The time available was far too

short for anv satisfactory collectinic-
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DESCRIPTIONS OF NEW SPECIES OF AUSTRALIAN
COLEOPTERA. Part xi.

By Arthur M. Lea, F.E.S.

(Plate xlviii.)

Family SCARAB^ID^.

BoLBOCERAS iNCONSUETUM, n.sp. (Plate xlviii., fig.l).

Castaneous. Undersurface densely clothed.

Head irregularly concave; between antennse subtriangularly

elevated, the middle of the elevation triangularly notched in

middle; with shallow feeble punctures, absent from basal portion;

canthi acutely margined; mandibles evenly rounded. Frothorax

(excluding the sublateral fovete, which are rather larger than

usual) with four not very large fovese, two near the front margin

immediately behind the eyes, and two behind these almost in the

middle, the two median ones separated by a distinct transverse

obtuse ridge, but each feebly connected with the one in front of

it; a short subconical tubercle in line with the ridge and almost

halfway between it and the side; sides with fairly dense but

almost obsolete punctures, with some larger distinct ones irregu-

larly scattered about. Scutellum impunctate. Elytra striate-

punctate, thirteenth and foiu'teenth striae irregularly conjoined

towards base. Front tihi(V with five teeth; hind ones with two

carinje, between the subapical and base a row of small tubercles

on each side. Length, 17 mm.

Hah.—Western Australia.

I have seen no species approaching this, except the following

one, and am soinewhat doubtful as to the sex of the specimen,

despite the presence of prothoracic tubercles, which would

certainly appear to be masculine; but the transverse ridge

between these appears to be feminine. In any case, it is not

likely to be confused with any othsr species. The two foveai at
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the apex of the prothorax are not very large, but they are not

small and deep as in Group 1; and since the clypeus and hind

tibiae are as in Group 2, it is better referred to the same. Re-

garding it as a male, it would, in Blackburn's table, be associated

with B. ingens, from the description of whose head it differs very

considerably; if regarded as a female, it might be added to Black-

burn's table by a line as follows :
—

BBB, Clypeal elevation furnished with two median angular

projections inconsuetum.

The front of the clypeus is oblique and not traversed by a

carina.

BoLBOCERAS VARiOLicoLLE, n.sp. (Plate xlviii., fig. 2).

(J.
Rather dark castaneous. Undersurface densely clothed.

Head with an obtuse semidouble tubercle between antennae:

front of clypeus vertical, the face surmounted by a narrow ridge

truncated in its middle, each side with a somewhat curved ridge

from behind canthus to in line with median tubercle, then

directed towards middle of facial ridge but not joined to same;

with dense and rather coarse punctures, but almost impunctate

on a narrow space between eyes; canthi moderately concave and

with coarse punctures: mandibles evenly rounded. Prothorax

with four small subconical tubercles, placed in a somewhat cres-

centic form; sides with dense punctures, larger and more irregular

about sublateral fovexe than elsewhere, with numerous, round,

well-defined punctures irregularly scattered about, but denser on

front margin than elsewhere. Scutellum impunctate. Elytra

conspicuously striated but without punctures (or, at most, with

very feeble ones) in the striae, thirteenth and fourteenth con-

joined towards base. Front tihicp with five teeth; hind ones

with two transverse carinse, between the subapical one and base

a row of small subtriangular tubercles on each side. Length,

18 mm.
Hah.— Queensland: Cunnamulla(H. Hardcastle).

The clypeus, hind tibiae, and absence of frontal prothoracic

foveas are as in Group 2, Subgroup 1 ; of the species referred to

that subgroup by Blackburn, it appears closest to B. tenax, but

differs strikingly in the size of the cephalic and prothoracic pro-
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jectioiis, and in the absence of the four, large, prothoracic fovese.

The carina, called the clypeal elevation by Blackburn, is com-

pletely free from the ones he called the frontal margins, but this

may not be constant. 'J'he tubercles on the prothorax are small,

the two median ones are placed almost in a line with the inner

edge of the eyes, and are about one-fourth from the apex, the

space in front of them is almost vertical, but between them is

sloping; the other tubercles are smaller, almost in a line with

the front angles, and rather more distant from the apex; the

margins are more conspicuously serrated than is usual; there are

two small depressions between the sublateral fovea? and the

median tubercles, and slightly nearer the latter than the foi-mer.

BoLBOCERAS INTERRUPTUM, 11. sp. (Plate xlviii., fig.3).

Light castaneous. Undersurface densely clothed.

Head with two, small, isolated tubercles between base of

antennae, frontal margin* on each side conspicuously bisinuate

and with a small tubercle almost in a line with the others, the

apical ridge rather strongly curved, and the two conjoined at

the middle of the apex, which is slightly overhanging; canthi

rather strongly concave, outer apex conspicuously angulate

;

mandibles somewhat sinuous; with dense and rather coarse punc-

tures almost throughout. Prothorax with a large median excava-

tion having a central pit, with a moderately large marginal fovea

behind each eye, a subconical obliquely placed medio-apical

tubercle; with a conspicuous, strongly curved ridge, commencing

inwards from the sublateral foveas and almost in a line with the

front angles, its middle slightly more distant from the base than

the length of the scutellum; in front of it a strong ridge on each

side abruptly terminated within the excavation; with dense and

rather coarse punctures on most of the surface, and mixed with

much smaller ones. Sc^Uellum with dense and somewhat irregular

punctures. Elytra punctate-striate, thirteenth and fourteenth

striae irregularly conjoined near base. Front tibice with six teeth,

hind ones with six transverse carinje. Length, 11-14 mm.
Hah.—Queensland: Cunnamulla (H. Hardcastle).

* For the explanatioi) of some of the phrases used for the head, see

Blackburn, Proc. Linn. Soo. N. 8. Wales, 1904, pp 485-486.
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The four specimens before me, if males, would be associated

with B. hainhridgei, but the sculpture of the prothorax is very

different from that of this species. If females (they probably

are such), they would be associated with B. laticorne, but the

female of that species has the clypeus very different. The

elevated parts of the head and the tibial teeth are black. The

frontal margins are continued so far in front, that they actually

meet in the middle of the front face of the clypeus, so that the

clypeal elevation consists of a tubercular prominence instead of

a carina: the middle area of the clypeus is practically absent, and

the lateral arese considerably enlarged, the frontal elevation is

replaced by the small tubercles. The serration of the protho-

racic margins is very feeble. The conspicuous ridges or carinee

of the prothorax may be regarded as remnants of concentric

circles, of which a complete half of the outer one remains, and

two fragments of the inner ones, the outer edges of the latter

being obliterated, ))ut the inner ones are abruptly interrupted

and vertical, so that, from certain directions, the prothorax ap-

pears to be trituberculate, although in a ver}^ different way from

B. trituherculatunn.

PoLYSTiGMA viTTicoLLE Macl. (Plate xlviii., fig. 4).

There are two specimens of this species in the Macleay Mu-
seum; the markings are identical, and each is a female.

Ablacopus t^niatus Schoch., var. melanoptekus, n.var.

The varietal name is proposed for the form of which one was

recorded"*" as having been taken by the late Mr. H. Elgner.

There are two other females (from the Coen River) in the

Macleay Museum, one of which agrees absolutely with Mr.

Elgner's specimen, except that the pale patches on the clypeus

are scarcely traceable; the other also agrees well except that the

clypeus is entirely dark, that the spot on the mesosternal process

is absent, and that the basal and apical markings of the pygidium

are connected along the middle. The variety may be readily

distinguished from the typical form by its entirely dark elytra

and scutellum.

*Traus. Roy. Soc. S. Aust., 1914, p.l70.
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Family RHIPIDOCERIT)^.

Ennometes ruficornis Gray, var. ramosus, ii.var.

I cannot satisfy myself that a male from Cairns (E. Allen)

represents more than a variety of E. 7mJicor7iis, but the antennal

rami are much longer than in any specimen of that species before

me. Thus, if the ramus of the third joint was pressed close

to the rest of the antenna, it would extend to about the middle

of the eleventh joint; in E. ruficor^iis, I have not seen it extend-

ing to the tip of the eighth joint, and it is usually much shorter;

its angle with the joint is also different.

Family MALACODEHMID^.

Atyphella oijvieri, n.sp.

g. Whitish-flavous; head shining black; a large prothoracic

blotch, a wide stripe on each elytron, metasternum, three basal

segments of abdomen and appendages blackish. Finely pubes-

cent.

Head mostly invisible from above; eyes occupying more than

two-thirds of the entire surface. Frothorax more than twice as

wide as long, sides rounded, front angles not defined, apex gently

rounded, base distinctly wider than apex, disc somewhat unevenly

convex; with a fairly distinct median line ; with dense, and

clearly defined, but rather shallow punctures. Scutellum rounded

at apex, densely punctate. Elytra gently increasing in width to

about the middle, and then gently decreasing; disc of each with

four costse, of which three are entirely within the black area, the

fourth being partly outside it, and rather feeble; with dense

punctures, smaller but deeper than on prothorax. Length,

ej-SJmm.

//a6. — Queensland : Cairns (E. Allen), Little Mulgrave River

(H. Hacker).

In general shape, resembling A. bi-evis, but each elytron with

a solid black vitta, in which the costse are conspicuous only by

their elevation; the vittse are produced to the extreme base, but

not to the apex, sides, or suture, so that the elytra appear to

have two, wide, black stripes, and three, narrow, whitish ones.
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The blotch on the prothorax extends across about one-fourth of

the surface, and is subtriangularly produced in front. The two

apical segments of the abdomen are uniformly whitish, except

that the sides have a somewhat watery look. The legs vary

somewhat in intensity of colour, and appear to be never quite

black. There are 69 males before me, but no females.

LUCIOLA MAJUSCULA, n.Sp.

^. Black
;

prothorax, scutellum, sterna, coxa?, and base of

femora flavous-yellow; two apical segments of abdomen white.

Finely pubescent.

Eyes occupying about two-thirds of the surface of the head;

the space between them with dense and rather small, but clearly

defined punctures. Prothorax more than twice as wide as long,

sides distinctly rounded, front angles rounded off, apex very

obtusely produced in middle, base distinctly wider than apex,

bisinuate, and with the hind angles subacute; surface somewhat

uneven, and densely and coarsely punctate. Scutellum rounded

and densely punctate. Elytra gently increasing in width to

about the middle, and then gently decreasing; each with three

strong: costfe, and traces of a fourth, suture also raised; with very

dense punctures, somewhat smaller than on prothorax. Apex of

abdomen feebly produced in middle. Length, 11 J; width, 5 mm.

Hah.—Queensland: Coen District (Henry Hacker).

Much larger, and proportionately wider than any other Aus-

tralian species of Luciola. The prothorax also is of different

shape from that of the other species having entirely dark elytra.

Family CANTHARID^.

ZONITIS DISTORTIPES, n.Sp.

(J.
Head, undersurface, antennae, palpi, tarsi, and tips of tibiae

black or blackish; elytra metallic purple, with greenish reflections

in parts
;

prothorax, scutellum, and balance of legs reddish-

flavous. Upper surface glabrous.

Head elongate, widest across eyes, a transverse impression

between same, from impression to neck about half the length as

from same to apex, with sharply defined, and moderately dense
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but nob coarse punctures. Eyes widely separated. Antennse

extending almost to apex of elytra, third joint fully once and

one-half the length of second. Prothorax about as long as wide,

sides strongly diminishing in width from middle to apex, and

feebly incurved between middle and base; median line almost

continuous throughout, inflated on basal half, a vague transverse

impression on each side at apical third; with comparatively small

and rather sparse, but distinct punctures. Elytra densely,

moderately strongly, and rugosely punctate, the interstices sub-

vermiculate, and with very fine punctures. Front femora sub-

dentate on upper surface near apex. Length, 9 mm.

Hah.—West Australia: King George's Sound (Macleay Mu-

seum).

Near the description of Z.Jiavicrus, but scutellum pale, hind

tibiae entirely and the major portion of the others pale, and

elytra diminishing in width posteriorly. In colour, it is some-

what like the variety of Z. rugosipennis with red prothorax, but

the elytra are much more wrinkled, although with smaller punc-

tures, and femora entirely pale. The scutellum also is not black.

From Z. hakece, it is distinguished by its paler legs, differently

shaped prothorax, and much smaller cephalic punctures. Both

Z. murrayi and Z. hrevicoi-nis have a shorter and paler head,

differently formed prothorax, and more finely wrinkled elytra.

Z. cyanipenriis has more finely sculptured elytra, and stouter

antennae, with their second joint much shorter. From in front

or behind, the upper surface of the front femora appears to have

been pared down from the base to near the apex, leaving, near

the apex, a subdentiform projection. But this is a sexual char-

acter.

ZONITIS BIMACULICOLLIS, n.sp

Deep black, prothorax (except for a small, round, dark spot

on each side of middle), and apical half of abdomen reddish-

flavous. Pubescence of upper surface sparse and indistinct.

Head rather short, widest across eyes, vaguely impressed across

middle, from clypeal suture to apex of labrum slightly shorter

than from same to neck; with dense, and rather coarse and



BY A. M. LEA. 497

rugose punctures. Eyes widely separated and obliquely placed.

Antennae comparatively short and fairly stout, third joint almost

twice the length of second. Prothorax about as long as wide,

sides evenly rounded from middle to apex, and distinctly incurved

between middle and base, the latter not twice the width of apex,

median line feeble and irregular; with dense and coarse punc-

tures. Elytra comparatively wide, parallel-sided to near apex:

densely vermiculately rugose-punctate. Length, 7 mm
/^a6. —West Australia: Swan River (A. M. Lea).

In Blackburn's table, would be associated with Z. suhi^ugata,

from which it differs in its somewhat thinner antennae and legs,"*^

with the second joint of the former distinctly shorter; flatter

and spotted prothorax of very different shape, and with much

coarser punctures. From Z. hrevicomis, whose prothorax is

normally bimaculate, it differs in many details of colour, and in

being much more coarsely sculptured. It is, in fact, not very

close to any other species known to me.

ZONITIS PUBIPENNIS, n.sp.

Of a dingy flavous-red, elytra somewhat paler, antennae (except

the base, or the base and apex of each joint), palpi and legs

(except the coxae and trochanters) more or less black. Elytra

with dense, short, whitish pubescence, rest of upper surface much

more sparsely but moderately distinctly clothed.

Head rather short, widest across eyes, basal half with an

impunctate median line; clypeal suture rather strongly curved,

from same to apex of labrum distinctly shorter than from same

to neck; with sharply defined and moderately dense, but not very

large punctures. Eyes rather large, separated slightly more than

length of basal joint of antennae. Antennae long and thin, third

joint distinctly longer than second. Prothorax slightly longer

than wide, sides regularly decreasing in width from middle to

apex, and moderately incurved between middle and base, median

line short, punctures somewhat sparser but otherwise as on head.

* A cotype of Z. suhrugata has decidedly .stouter antennje and legs than

those of any other species before me.

6



498 NKW SPECIES OF AUSTRALIAN COLEOPTERA, xi.,

Elytra rather narrow; with very dense, rather small, sharply

defined, non-confluent punctures. Length, 8 mm.
//rt,6._N.S.AV.: Forest Reefs (A. M. Lea).

As the third joint of the antennfe is almost once and one-half

the length of the second, the species should be referred to "A A,"

in Blackburn's table, and, in that group, it would be associated

with Z. murrayi and Z. suhnigafa, with which it has little in

common. The antennae are thin and extend almost to the tip of

the elytra, but I do not regard them as "extremely slender" for

the genus. Z. helnisi* which is so distinguished in the table,

certainly has thin antennfe, but they are not particularly long,

in fact they are distinctly shorter than in many species of the

genus, and with the second joint quite unusually short. The

eyes are almost as large as in Z. 2^ictico7'ni8, but are not quite so

close together, and the elytral punctures are different, being

somewhat similar to those of Z. melanoptera; but the two species

are otherwise very different. From Z. jyctHicolor^ it differs in its

entirely dark femora, antennae with the joints pale at the base,

prothorax more noticeably pubescent, and punctures on same

slightly larger.

ZONITIS XANTHOSOMA, n.Sp.

Flavous, antennae (two or three basal joints excepted) black;

palpi, tarsi, and sometimes tips of tibiae more or less infuscated.

Elytra with dense and very short pale pubescence, rest of upper

surface almost glabrous.

Head rather short, widest close to base, almost evenly convex;

from clypeal suture to apex of labrum about half as long as from

same to neck; with clearly defined, and not very large punctures,

somewhat irregularly distributed. Eyes widely separated and

not very large. Antennae rather thin, extending almost to apical

segment of abdomen, third joint of antennae not much longer than

second, Prothorax not quite as long as the greatest width, which

is distinctly nearer apex than base, sides moderately incurved

between middle and base, apex comparatively wide and distinctly

incurved to middle; with rather small punctures, fairly numerous

* The t3'pe of whiqh :s before me.
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on sides but rather sparse elsewhere; median line rather feeble,

a vague impression on each side of middle towards base. Elytra

comparatively wide, slightly dilated posteriorly; with dense and

minute, but clearly defined punctures, and with remnants of

feeble ridges. Length, 10-12 mm.
^a6. — North-West Australia (Macleay Museum).

The second joint of antennae is almost as long as the third, so

that the species should be referred to "A" (in Blackburn's table),

its position in which would .be with Z. tenuicornis, which has

differently coloured undersurface and legs, punctures of head and

prothorax, and the shape of the latter different. In general ap-

pearance, it is close to Z. pallicoIo)\ but the eyes are decidedly

narrower, prothorax wider, with smaller punctures; elytra wider,

with smaller punctures (but still sharply defined), and more of

the legs pale, etc.

Family CURCULIONID^.

Perperus ziczac, n.sp.

Of a dingy reddish-brown, in places almost black. Densely

clothed with pale brownish-grey scales, becoming almost white,

but with a metallic lustre on undersurface and legs; elytra with

darker markings. In addition, with fairly numerous, depressed

or subdepressed setae.

Head with punctures normally concealed. Rostrum rather

long, with two grooves along middle, sublateral sulci fairly deep

but partially concealed. Antennae thin, scarcely extending to

base of elytra; second joint of funicle slightly longer than first.

Prothorax rather lightly transverse, sides strongly rounded, with

a moderately distinct but not continuous median groove; with

dense granules, some rounded but many oblique or transverse.

Elytra ovate-cordate, widest across middle, where the width is

almost twice that of prothorax; with regular rows of large, par-

tially concealed punctures; interstices regular and evenly convex.

Basal segment of abdomen slightly longer than second and third

combined, second almost as long as third and fourth combined.

Xe^s rather long. Length, 11-1 3 mm.
Hah.—Queensland: Port Denison (Macleay Museum).
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Ill general appearance close to P. furyidus, but second abdo-

minal segment almost as long as third and fourth combined, and

scutellum absent. On the elytra, the dark markings are rather

sharply contrasted; they commence on each shoulder, about the

middle are abruptly turned inwards, then outwards, and then

terminate in a zigzag line at summit of posterior declivity. The

prothoracic granules cause the surface to appear somewhat ver-

miculate; they are completely covered by scales, but easily trace-

able through them.

POLYPHRADES AMPLIATUS PaSC.

P. setosus Lea.

A cotype of P. ampliatus, sent for examination, proves to be

the same as P. setosus, over which it has priority. Although its

clothing was described as "albis vel subargenteis," the cotype is

greyish without the least silvery gloss, and all the numerous

specimens of the species, that I have seen, have opaque clothing.

POLYPHRADES PUSILLUS PaSC.

{t)P. ortyx Pasc.

A cotype of P. ortyx, sent for examination, agrees well with a

species I have long had as P. pusillus,* and apparently correctl}'

so. P. ortyx was described immediately after P. pusillus (a

species sexually and individually variable— as are so many others

of the genus) ; if really distinct, the differences need to be

specified.

Zephryne laticeps, n.sp.

Black or blackish; appendages in parts more or less obscurely

reddish. Densely clothed with greyish scales, somewhat varie-

gated with brown. In addition, with fairly numerous, recui-ved

setse.

Head wide and depressed between eyes, and with a small but

conspicuous lobe below each of these. The eyes themselves

laterally prominent and distinct from above. Rostrum short,

strongly increasing in width to base; with four rather feeble

ridges, but each side at base with a very conspicuous tubercle.

* From Champion Bay; the cotype is also labelled as from Champion Bay.
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Antennse rather short and thin. Prothorax ahuost as long as

wide, sides feebly rounded; with a vague median depression, and

with large punctures clearly indicated through clothing. Elytra

suboblong, much wider than prothorax; with rows of large punc-

tures, partially concealed by clothing ; alternate interstices

elevated, and the third and fifth with tubercles. Undersurface

with large punctures indicated through clothing. Legs rather

short. Length, 4-4^ mm.

Hah.—West Australia: Beverley(A. M. Lea), Fremantle.

In general appearance, ()[uite a typical species of the genus,

but the head, although wide and depressed between the eyes, and

with infra-ocular lobes, has no crest above each eye, and these

are quite distinct from above. There is, however, a very strong

tubercle on each side at the base of the rostrum, sliglitly in front

of the eye. The third tarsal joint is no wider than the second,

and is not deeply bilobed. On two specimens, the^scales on the

elytra and legs are almost uniform, the brown being but little in

evidence. But on a third, the elytra are conspicuously varie-

gated, the majority of the scales being brown verging to sooty,

and there are two, conspicuous, irregular, pale fascia;, one near

the base, the other crowning the posterior declivity; its pro-

thorax is rather conspicuously alternatel}' striped with brown

and grey scales. On the elytra, the third interstice has an

obtuse but fairly distinct tubercle at the base, one before and

one behind the middle, and a large conical one at summit of the

posterior declivity; the fifth has one before, and one at middle,

one crowning the posterior declivity, and one below same; there

is also a small tubercle where the third and fifth are conjoined

near apex. On the other specimens, the only fairly conspicuous

tubercles are those on or about the summit of the declivity, the

others, however, being indicated by slight swellings, with darker

scales than on the adjacent surface.

Ethemaia ferruginea, n.sp.

Densely clothed with rusty-brown scales, everywhere conceal-

ing the derm, except for parts of the appendages. In addition,

with a few suberect, stout sette.
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Head wide, with a slight median line; each side depressed

close to the eye, but between depression and eye a strongly

elevated subconical tubercle. Rostrum short and wide, with a

rather strong, obtuse ridge, on each side towards the base. An-

tennae rather short and stout, scape about the length of funicle.

Prothorax moderately transverse, widest slightly in advance of

the middle, somewhat constricted near apex ; with coarse,

normally concealed punctures. Elytra short and broad, con-

siderably wider than prothorax, sides diminishing in width from

near base; with rows of large, round, almost concealed punctures;

alternate interstices lightly elevated, the fifth with a tubercle

just below summit of posterior declivity. Legs rather short.

Length, 3| mm.
^a6.—N.S.W.: Forest Reefs (A. M. Lea).

The position of this species is open to question. As its third

tarsal joint i^ slightly wider than the second, and rather deeply

bilobed, and as there are no infra-ocular lobes, it would appear

to belong to Etheniaia, and to be distinguished from Zephryne,

a position that would be suggested by its short elytra, and large

supra-ocular crests concealing the eyes from above. The eyes

themselves are subtriangular in shape. As it appears undesirable

to propose a new genus for it, it has been provisionally referred

to Etheynaia. On the type, the derm, except for parts of the

appendages, is everywhere concealed, but it is probably entirely

black, as are the claws. Its clothing is almost uniform in colour

throughout, but may be slightly mixed with dirt, so that addi-

tional specimens may prove to have the clothing more variegated.

As the species, however, is structurally very distinct, it has been

described. Seen obliquely from behind, the base of the rostrum

appears to be composed of four strong lobes.

Ophryota subangulata, n.sp.

Very densely clothed with muddy-brown scales, with rather

sparse, stout, suberect or depressed ones scattered about, and

thinner and more conspicuous on the legs than elsewhere.

Head wide and depressed between eyes; above each eye a

strong rounded crest, and below each a small but conspicuous

lobe. Rostrum wide, with a wide median groove, with a semi-
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double ridge on each side, becoming single above front of scrobe

(which is very conspicuous from above). Antennae short. Pro-

thorax about as long as wide, widest and subangularly dilated in

advance of the middle^ apex about as wide as base, and obtusely

bilobed in middle, transversely impressed near apex, and rather

widelv grooved along middle; with coarse, concealed punctures.

Elytra suboblong, much wider than prothorax: with rows of

very large punctures, readily traceable through scales; alternate

interstices irregularly elevated, third produced and subtuber-

culate at base, with a small tubercle before, and a large conical

one at, summit of posterior declivity; fifth with a conspicuous

oblique elevation near base, and a distinct tubercle at, and

another below, summit of declivity; each shoulder with a con-

spicuous conical tubercle. Legs moderately long. Length,

9|-10mm.

Zfa6.— South Australia: Macleay Museum, and A. Bovie.

Close to 0. nodosa, but prothorax subangularly dilated in

middle, and fifth interstice conspicuously elevated and somewhat

oblique towards base. The derm is normally entirely concealed;

but, where I have abraded the type, it is seen to be black. The

clothing is entirely without pattern on the two specimens before

me, but possibly on fresh ones some pattern would be in evidence.

Myositta melanosoma, n.sp.

$. Black; rostrum, scape, and legs more or less reddish, apical

half of abdomen diluted with red. Moderately clothed with

white, depressed setae or thin scales, denser on sides of under-

surface than elsewhere.

Head with fairly dense punctures. Rostrum about the length

of prothorax, almost straight; basal third with dense and rather

small punctures, sparser and much smaller elsewhere. Scape

thin, almost as long as funicle and club combined; funicle very

little longer than club. Prothorax about as long as its greatest

width, sides feebly increasing in width from apex to near base;

with dense and rather small, but sharply defined punctures.

Elytra moderately long, distinctly wider than prothorax, sub-

parallel-sided to near apex: with rows of rather large punctures,

becoming small posteriorly. Mefasternuin with a wide, vague,
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median depression. Two basal segments of ahdoynen with a wide

depression, common to both. Femora stout, strongly dentate.

Length, 5 mm.

Hah.—N.S.W.: Sydney, on flowers of JJanksia marginata (H.

W. Cox, his Nos.118 and 2688).

Very distinct from all previously described species; but in

structure approaching M. cirrifera, M. carpophaga, and M. sub-

lineata. Of the two males before me, one has the legs, except

for the third tarsal joint, entirely reddish; while the other has

them considerably darker, only the claw-joint being decidedly

reddish. A specimen, evidently the female, differs in being

larger (6 mm.), scutellum, elytra (except apex), and sterna black,

and all the rest more or less reddish. Its metasternum, except

for the medio-apical impression, is evenly convex, and the two

basal segments of the abdomen are evenly convex.

Myositta tessellata, n.sp.

(J.
Pale reddish-castaneous. Moderately clothed with depressed

stramineous setse or thin scales, giving the elytra a tessellated

appearance, and denser on sides of undersurface than elsewhere.

Head with fairly dense punctures; a vague depression between

eyes. Rostrum lightly curved, slightly longer than prothorax,

with rather dense and small punctures becoming slightly larger

about base. Scape thin, almost as long as funicle and club com-

bined, club about as long as the five preceding joints combined.

Prothorax moderately transverse, sides constricted near apex,

then rather strongly dilated to near base, and then decreasing

to base itself ; with dense and moderately coarse punctures.

Elytra much wider than prothorax, shoulders rounded, sides

decreasing in width from near base; with rows of fairly large,

subquadrate punctures, becoming smaller and more rounded

posteriorly. Two basal segments of abdome^i with a wide, shallow

depression, common to both. Femora stout, strongly dentate.

Length, 4:|-4| mm.

Q. Differs in having medio-apical impression of metasternum

somewhat narrower, two basal segments of abdomen evenly con-

vex, and rostrum slightly thinner, with smaller punctures.
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Hab.—S.A. : Mypoiiga, on Banksia marginata (H. H. D.

Griffith).

In general appearance, fairly close to M. banksice, but elytra

with fairly dense, depressed clothing, instead of with series of

semi-upright setae. From M. ru/ula, it differs in being shorter,

prothorax more transverse and differently shaped, and femoral

teeth stronger; the elytral clothing is also less conspicuously

spotted, although more so than on M. carpophaga. In build, it

is very close to M. melanocephala, but the head and rostrum are

not black. From the description of M. tabida, it differs in

having the punctures on the rostrum moderately distinct, the pro-

thorax distinctly transverse, and the elytral punctures different.

On the elytra of that species, they are stated to "appear in

certain lights to be surrounded by a paler ring." On the four

typical specimens, I can see no such appearance, and the punc-

tures are more or less quadrate or oblong.*

Myositta rufula, Pasc.

Three specimens before me appear to belong to this species.

One is from South Australia (Myponga, in Coll. Griffith), the

others are from Tasmania. In general appearance, they are

close to M. carpophaga^ but differ in being darker, and the

elytral clothing forming moderately distinct spots.

Family CHRYSOMELID^.

Calomela (Platymela) unilineata Baly.

Of this species, three specimens were known to Baly, one of

them being described as a variety. A specimen (from the Rich-

mond River) may represent another variety; it differs from the

description in having the head black, with two green spots at

the base; the prothorax has the pale median line of the type, but

parts of the base are also pale. It was mounted on a card with

two specimens of P. sticticollis, and I believe it to be a variety

of that species, with the three black spots on each side of the

prothorax extended to form an irregular blotch on each side.

* The punctures in other genera, when apparently so surrounded, are

round.
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Calomela satelles Blackb., var. virivora, n.var.

There are numerous specimens before me, from Beverley, that

agree well with some cotypes and other specimens of C. satelles,

except that the elytral punctures are rather more regular, and

the markings more extended; on the cotypes and some South

Australian specimens of C. satelles, the paler sutural portion of

the combined elytra is much wider than the metallic portion of

each; but, on the Beverley specimens, the metallic marking on

each extends to within one interstice of the suture (except near

the base) and one of the side, covering practically the same area

as on C . curtisi, although differing in many respects from that

species, and with the washed-out look of C. satelles On a speci-

men, placed with C. satelles in Coll. Blackburn, the elytra

are almost uniformly coloured throughout, the metallic appear-

ance having a still more washed-out look, and extending to

practically the suture and sides. At Beverley, specimens were

so numerous on a shrub of the dangerous "York Road" poison

{Gastrolohiu7n sp.) that it was almost defoliated.

Calomela sublineata, n.sp.

Black with a green, or brassy-green or brassy gloss, labrum,

antennse, and palpi of a dingy red, undersurface and legs darker,

with a more or less metallic-green gloss.

Head with crowded punctures of moderate size, and, in places,

obliquely confluent, with a narrow but shining and distinct

median line; clypeal suture well defined but not deep. Antenntc

rather thin, extending to about middle of metasternum. Pro-

thorax more than twice as wide as long, sides genth^ rounded

and widest at about basal fourth; with crowded and fairly large

punctures on sides, much smaller and sparser elsewhere. Elytra

moderately long, parallel-sided to near apex; with subgeminate

rows of not very large punctures, larger behind shoulders than

elsewhere, with minute scattered punctures on interstices.

Intercoxal process of prosterniim depressed along middle, and

with some large punctures, base strongly notched. Chiws rather

strongly dentate. Length, 7|-8mm.
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Ilab.—W.A.: Kalgoorlie (C, French), Kellerberrin (H. J.

Carter).

From C. pj'osternalis, it differs in its less uniform colours, and

absence of shagreening from the upper surface, the colours being

very different from those of C. imperialism and it is distinctly

narrower than that species. In general appearance, it is close

to Chrysoniela australica, but all the claws are conspicuously

armed. The punctures generally have a conspicuous greenish

gloss, so that, in some lights, the elytra appear to be alternately

irregularly striped with green (the series of punctures), and

brassy or brassy-blue (the interstices).

Calomela subtuberculata, n.sp.

Dark metallic greei), in places with a purplish or bronzy gloss,

undersurface blackish, with a bluish gloss, antennae (apical half

infuscated), palpi, and labrum of a dingy red, legs darker, with

a metallic gloss.

Head with crowded and fairly large punctures; clypeus de-

pressed, with smaller and denser punctures than elsewhere.

Antennae comparatively long and thin. Prothorax almost thrice

as wide as median length, sides rather strongly rounded, with

large (larger on sides than elsewhere) and irregularly distributed

punctures, and with minute scattered ones. Elytra elongate;

with rather dense punctures, smaller about suture, and larger

towards sides than elsewhere. Prosteruum with coarse punctures

in front, towards each side with conspicuous, transverse, and

oblique impressions, and with a deep curved one; intercoxal pro-

cess grooved and punctate along middle, base notched. Claws

strongly and acutely dentate. Length, 9| mm.

Hah.— Queensland: Dawson River (Macleay Museum).

At a glance like a rather dull specimen of C. imperialis, but

with much coarser punctures, and ""the elytral ones not in almost

perfectly regular series as on that species; on most species in

which the elytral punctures are in series, these are usually eleven

in number and well-detined, but, on the present species, the series

(except near the suture) are but little in evidence, and certainly

many more than eleven in number; the apical parts, in some
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lights, appear to be wrinkled. The prothoracic punctures are

coarser even than on the roughly sculptured form of C. ioptera

(and, owing to their irregular distribution, they cause the surface

to appear subtuberculate in places), but those on the elytra are

distinctly smaller. No other species approaching it has been

recorded from Queensland, except C. ]ni7ictifrons and C./ugitiva:

and it differs from the descriptions of those species in being much

larger, more soberly coloured, and markings and punctures

different. On the elytra, the suture and a space towards each

side are bronzy with a purplish gloss, but, from certain direc-

tions, those parts appear obscurely green, and the rest of the

elytra of a dingy purple; from certain directions also, almost any

part of the prothorax may appear purplish or greenish.

Calomela regalis, n.sp.

Brightly metallic, undersurface and legs black, with a bluish

or greenish gloss, labrum, parts of base of antennee, parts of

palpi, knees and claws obscurely reddish.

Head with densely crowded punctures, and a distinct median

line ; clypeus slightly depressed, suture distinct. Antennse

moderately thin, just passing middle coxc«. Prothorax more

than twice as wide as long, sides moderatelj^ rounded, and with

crowded and rather large punctures, smaller, sparser, and some-

what irregularly distributed elsewh«a-e. Elytra, elongate; with

numerous rows of not very large but well-defined punctures,

larger towards sides and smaller about suture than elsewhere, on

apical slope more or less wrinkled. Intercoxal process of ^vro-

sternurn grooved towards, and notched at, base. Claws strongly

and acutely dentate. Length, 7|-7| mm.
llab.—n.^.y^.: Whitton (A. M. Lea).

I previously had identified this, from description, as C.

imperialis,'^ and, in fact, the description of that species fits the

specimens before me so well, except that they are slightly smaller,

and that the prothoracic punctures are rather denser than is

suggested by the description (both features commonlj^ variable

*The position assigned to C. impei'ialis in my table, agrees witli botli

that species and the present one.



BY A. M. LEA. '509

ill the genus), that it is desirable to point out their distinguish-

ing features. The type of C. imperialis is slightly larger, the

prothoracic punctures are not quite so dense; but, in particular,

the elytral punctures are in quite regular series, with wide inter-

stices, of which there are, altogether, eleven rows (including the

short scutellar row, and the marginal one) on each elytron; but,

on the present species, the rows are much more numerous, and

consequentlv closer together, the distance between the rows

being much the same as that between puncture and puncture;

on the disc, the distance between the rows is nowhere half the

width of the scutellum; whereas, on C. imperialis, the distance

between the rows is sometimes quite equal in width to the

scutellum, and never less than half its width. The antennae are

almost entirely black; one specimen has the palpi entirely black.

The metallic colours vary from coppery or golden, through green

and blue, to violet or purple; on the head and prothorax, they

are irregularly distributed, and alter from every point of view,

the main colours, however, being brassy-purple; on the elytra,

they appear to l)e in more or less regular stripes, varying with

the point of view, and not alike on any two of the three speci-

mens before me; on the type, starting from the suture, the

colours are green, coppery-green, purple, bluish-green, coppery-

green, bronzy, and l>lue, the colours more or less running into

each other.

Calomela ]jima(^uliceps, n.sp.

Pale castaneous, head with two round metallic-blue spots,

knees metallic-blue, parts of tibiae with a bluish gloss, six or

seven apical joints of antennae black or infuscated.

Head with minute and moderately large punctures, the latter

more numerous between and behind eyes than elsewhere; clypeal

suture not conspicuously impressed, but with a few distinct

punctures, the clypeus itself with denser punctures than else-

where. Frothorax slightly more than twice as wide as long,

sides moderately rounded; with numerous minute and moder-

ately large punctures, each side with a shallow depression in

which the punctures are denser than elsewhere. Elytra slightly
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wider than prothorax, parallel-sided to near apex, with regular

rows of fairly large punctures becoming smaller posteriorly, inter-

stices with minute but fairly numerous punctures. Intercoxal

process of prosternum ridged along middle, a narrow groove on

each side, base gently bilobed. Claws strongly and acutely

dentate. Length, 6|-7 mm.

^rt6.__N.S.W.: Richmond River (W. W. Froggatt).

The general outlines are much the same as thoss of the species

of Platymela, but the intercoxal process of the prosternum, whilst

not conspicuously bilobed as on most species of Calomela, has not

the gentle, even incurvature between the outer edges of its base

as on the former. It is much the shade of colour of C. mono-

chromatea, but the head is bimaculate and the knees metallic;

the outlines, except that the sides of the prothorax are more

rounded, are much as in C. geniculata, C. flaveseens, and C.

cephalotes. The metallic colour of the legs is more extended on

one specimen than on another. At a glance, the elytral punc-

tures, of the two specimens under examination, appear to be

much larger than they really are, their apparent width being

almost equal to the interstices between them, but this is due to

"waterlogging"; their true size may be readily noted from an

oblique direction.

Calomela vacillans, n.sp.

Qastaneo-flavous, apical third of antennae infuscated.

Head with dense and moderately large punctures ; clypeal

suture distinct. Antenna rather short, sixth to tenth joints

transverse. Prothorax more than twice as wide as long, basal

two-thirds almost parallel-sided; sides with coarse and rather

dense punctures, becoming much smaller and sparser in middle,

with minute ones scattered about. Elytra slightly wider than

prothorax, sides very gently rounded; with rather coarse punc-

tures in places in very irregular series, on apical slope smaller,

and behind shoulders larger than elsewhere. Intercoxal process

of proster7Uim grooved towards, and deeply notched at, base.

Length, 5J mm.
//a6. — Queensland : Cunnamulla (H. Hardcastle; unique).
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Tn general appearance like C. fAirsalis, or a very small C.

pallida, but, on those species, the series of punctures on the

elytra are quite easily counted; on all the other pallid species

(including an immaculate variety of C. crassicornis), the elytral

punctures are in more or less regular series. All the claws are

thickened towards base, and, although not acutely dentate, from

certain directions a subdentiform extension maybe seen on each;

the species has, therefore, been referred to Calomela, but might

have been, with almost equal justice, referred to Chrysomela.

Phyllocharis jansoni Baly.

There are numerous specimens before me (from Mackay to the

Coen River) belonging to this species, or to varieties of the same,

but only one agrees entirely with the original description. All

the others have the undersurface (except most of the abdomen)

pale, and the femora (knees excepted) also pale; the scutellum is

sometimes infuscated, but is usually pale. On the typical form,

the postscutellar spot extends as a wedge to well beyond the

middle; on one specimen, it is continued until it becomes con-

joined with the subapical spots.

Var. A.—By the description, differing from the typical form

only in the colour of the legs; I have not seen such a variety;

the nearest to it being a specimen that has two small spots on

the prothorax, forming, with the one on the head, the corners of

an equilateral triangle; its postscutellar spot is short, wider than

long, and with its apex trilobed.

Yar. B.—A specimen (from Somerset, the locality of the

variety) is evidently Jacoby's var. B; its prothoracic spots are

large and of irregular size, the cephalic spot is also of large size.

Var. C, n.var. Head with a feeble, infuscate spot, prothorax

immaculate, elytra dark metallic-bl-ue, margins and base pale.

Var. D, n.var. Head with a feeble, infuscate spot, prothorax

immaculate, postscutellar not extending to beyond the post-

humeral ones, and rounded or truncate at its apex; one specimen

differs in having the posthumeral spots connected with the sub-

apical ones.
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Phyllocharis sculpticeps, n.sp. (Plate xlviii., fig.5).

Reddish-flavous; scutellura, shoulders, a subapical spot and

two fascise on elytra, antennae, knees, tibiae and tarsi more or

less purplish.

Head conspicuously sculptured, and with fairly large, scattered

punctures. Antennae stout, six basal joints shining, the others

densely pubescent. Prothorax almost twice as wide as long,

front angles somewhat rounded, hind ones rectangular; towards

each side with numerous large punctures, a few smaller ones

scattered about elsewhere. Elytra narrow, almost parallel-sided,

distinctly wider than prothorax; with numerous rather small

but distinct punctures, in almost regular series near base, but

very irregular elsewhere, with a vague, transverse impression

behind each shoulder. Intercoxal process of irrosternum with

apex not separately convex, base wide and almost truncate.

Length, 6^-7 mm.

Hah.—Northern Territory: Darwin (N. Davies).

Allied to P. hieroglyphica, but prothorax and head almost

immaculate, elytra without a large spot conjoined to suture on

each side of base, markings otherwise different and femora mostly

pale; the size and outlines are somewhat similar, but the punc-

tures are not so coarse. There is a vaguely infuscate spot on

the head, and a still more vague one on the prothorax; the elytral

markings are of a beautiful purple, the humeral spots are slightly

larger than the scutellum, and slightly smaller than the subapical

one, the fasciae, at a glance, appear to be continuous, but really

do not quite touch the suture, the first at about the basal third,

the second just beyond the middle; on the left elytron of one

specimen, a vitta narrowly conjoins the two. The impressions

on the head consist of a short groove close to each eye, inwards

of each of these an oblique groove, the two meeting in the middle

of the base, inwards of these are two oblique elevations conjoined

posteriorly so as to become V-shaped, and close to the base of

each antenna is a rounded elevation. One specimen has the

elytra more bluish than purple, and with the pale markings

reduced to an irregular oblique patch on each side of the scu-

tellum, and a small space at the apex; the suture, however, is
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narrowly obscurely reddish throughout, its prothorax is immacu-

late, but the spot on the head is fairly well defined.

Phyllocharis vitticollis, n.sp.

Flavous, a wide median vitta on prothorax, scutelliini, eight

large spots on elytra, parts of the pro- and meso-, and Hanks of

metasternum, antennae and legs, brassy-brown or black.

Head almost impunctate; clypeal suture semicircular, but an

oblique impression connected with each side of same to near

hind margin of eye. Antennse rather stout, six basal joints

sliining, the others densely pubescent. Prothorax about thrice

as wide as long, sides parallel except in front, front margin dis-

tinctly incurved to middle; witli a patch of rather large punc-

tures on each side of base, and a few small ones scattered else-

where. Elytra conspicuously wider than prothorax, shoulders

regularly, the sides gently, rounded, a distinct impression on

each side at base, and a shallow one behind each shoulder; with

rows of distinct but not very large punctures, becoming smaller

and irregular towards sides and apex. Intercoxal process of

prosternum with apex scarcely separately convex, base obtusely

bilobed. Length, 6J mm.

Hah.—Queensland (H. J. Carter; unique).

In general appearance, strikingly close to the typical form of

P. cyanicornis, but prothorax much shorter in proportion, with

a wide median vitta continuous from base to apex, not quite

parallel-sided, and covering rather more than one-third of the

surface, and without lateral spots; the elytra also are somewhat

wider, are widest near the base instead of beyond the middle,

and the spots, although the same in number and position, are

not quite the same, the medio-sutural one being notably wider,

the depression between each shoulder and the suture is also

deeper. On the elytra, there are t\^o, large, round spots close to

the scutellum, a somewhat oblique one on each side behind the

shoulder, a large one (wider than the head) on the suture between

these, two transverse ones at about the apical third, and a sutural

one at apex.
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Rh^bomela, n.g.

AntenncB long and filiform. Apical joint of maxillary palpi

short and conical. Epipleurse of elytra moderately wide at base,

gradually narrowed to apex, flat or gently convex throughout.

Intercoxal process of prosternum not conspicuously elevated

above the adjacent parts, very wide, base and apex very gently

incurved to middle; front coxal cavities widely open behind.

Middle tihice strongly curved at base; claws each with a large,

suboblong, basal appendix.

Allied to Phyllocharis and Chalcolampra, but front coxal

cavities conspicuously open behind; on those genera, they are

closed, although with an oblique suture behind each; the inter-

coxal process of the prosternum is wider than in any other Aus.

tralian genus of the subfamily. The sexual dififerences of the

males are suggestive of many of the Eumolpides. The typical

species is R. maculata; a second species is somewhat narrower,

and its intercoxal process, although much wider than in any

other genus of the subfamily, is slightly longer than wide; its

middle tibiae are also not so curiously formed.

RHiEBOMELA MACULATA, n.sp. (Plate xlviii., fig.6).

(J.
Flavous, prothorax with a median vitta dilated to base,

and elytra with ten spots black with a brassy-green gloss,

antennae black, tip of apical joint and four basal joints, or parts

of same, flavous.

Head impunctate; clypeal sutures well defined but not deep.

Antennae with five basal joints shining and sparsely clothed, the

others densely pubescent and somewhat stouter, third and fifth

joints slightly longer than the adjacent ones. Prothorax more

than twice as wide as long, sides gently rounded, subparallel

towards base, hind angles somewhat acute; with rather sparse

and small or minute punctures, a few well-defined but not large

ones at extreme base. Scutellum subtriangular and impunctate.

Elytra distinctly wider than prothorax, shoulders evenly, the

sides very gently, rounded; without striation, but with regular

rows of not very large but conspicuous punctures, interstices

with minute, scattered punctures. Legs moderately long; femora



BY A. M. LEA. 515

unarmed; front tibiae somewhat dilated about apex, with the

dilated portion gently incurved on one side; middle tibiae strongly

curved on basal half, inner side with a narrow ridge, about apex
much as front pair; third tarsal joint widely dilated. Length,

5 mm.
Hah.—Queensland: Mulgrave River (H. Hacker).

On the elytra, there is a small spot on each side at the base,

and one common to both on the apical slope; the others are in

two transverse series, the first of these consisting of three spots,

of which the largest is sutural; the second is just beyond the

middle, and consists of four irregularly rounded spots.

Rh^ebomela fasciata, n.sp. (Plate xlviii., fig. 7).

^. Flavous, two small spots (sometimes conjoined) at base of

prothorax, and two elytral fasciae black, appendages partly or

entirely pale.

Head impunctate, or almost so; clypeal sutures shallowly im-

pressed. Antennae elongate, joints more or less cylindrical.

Prothorax about twice as wide as long, sides gently sinuous,

hind angles acute, front margin regularly incurved to middle;

with minute scattered punctures, and some of larger size (but

not very large) on each side of base. Scutellum subtriangular,

impunctate. Elytra distinctly wider than prothorax, shoulders

regularly, the sides feebly, rounded; with regular rows of con-

spicuous but not very large punctures; the interstices with minute

scattered punctures. Legs moderately long; femora unarmed;

front tibiae with apical third inflated, and lower margin of inflated

part gently incurved. Length, 5-5|mm.

5. Differs in having somewhat shorter antennae, front tibiae

simple, and basal joint of each tarsus distinctly smaller.

Hah.— Queensland: Cairns (E. Allen).

Rather narrower than the preceding species, and with the

middle tibiae scarcely different from the hind ones; the sexes are

readily distinguished by the front tibiae. The scutellum is some-

times as dark as the basal fascia, the dark parts in some lights

having a purplish or greenish gloss. There are seven specimens

before me; of these, Ave have the elytra bifasciate, the first fascia
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being basal, about two-thirds the length of prothorax, and

sinuous on its hind edge; the second is subapical, sinuous both

in front and behind, and semicircularly produced on the suture

posteriorly; two of these specimens have the prothorax bimacu-

late at base, the third has the spots conjoined, the fourth has an

infuscate cloud at the base, and the fifth has it immaculate; the

third specimen (the type-male) has the antenna3 black, except

for parts of the two basal jcjints, and the tip of the eleventh; its

tibiae and tarsi are also partly blackish; two of the others have

parts of the five apical joints of antennse dark, but the legs

entirely pale; the others have entirely pale appendages. The

sixth specimen has a fairly large basal spot on the prothorax,

and the subapical fascia represented by a large spot on each side;

its appendages (except for a slight infuscation of the eleventh

joint of antennae) are entirely pale. The seventh specimen (from

the Coen River) is entirely pale, except that most of the antennal

joints and the tarsi are blackish.

Stethomela fulvicollis Jac.

Two specimens from the Coen River (H. Hacker) differ from

the typical form of this species in being somewhat larger, and in

having brassy elytra without (except in the lateral gutters, and

in a few punctures) the least trace of green, the prothorax with a

conspicuous brassy-green gloss, and a remnant of same on the

head. In structure, they are close to var. femoralis of *S'. suh-

tnetallica, but (apart from colour) may be readily distinguished

therefrom by numerous small punctures on the interstices between

the rows of punctures on the elytra.

Stethomela lateralis Lea, var.

A specimen, evidently belonging to this species, has a vague,

reddish spot on the disc of each elytron.

Stethomela fulvitarsis Jac.

A specimen from Kuranda differs from the description of this

species in having the head (lip excepted) and prothorax deep

black, without trace of metallic gloss, but, in other respects, it

agrees well with the description.
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Stkthomela rufimana, n.sp.

Reddish-castaneous, basal joints of anteniiJE paler, the others

infuscated, elytra dark metallic coppery-green; legs black, except

tarsi and coxae.

Head with fairly dense but rather small punctures, much the

same on clypeus as elsewhere, clypeal suture well-defined but not

deep. Antennae moderately long and thin, none of the joints

transverse. Prothorax more than thrice as wide as long, sides

gently rounded, front angles rather strongly produced, a shallow

depression on each side; with dense and rather small but well-

defined punctures, and with a few larger ones on base near sides.

Elytra at base slightly wider than prothorax, but otherwise with

outlines subcontinuous with same; with regular rows of rather

small punctures, interstices with numerous minute but well-

defined ones, a shallow depression behind each shoulder, in which

the seriate punctures are larger than elsewhere. Intercoxal

process of prosternuiu flat, its front obtuse and conspicuously

elevated above the adjacent parts. Claws bifid. Length, 7mm,
Hah. — Queensland : Mount Tambourine ( H. J. Carter).

Readily distinguished from S. limbata, S. caudata, and S.

pu7yureipennis by the dense prothoracic punctures, not larger

(except for a few at the base) on the sides than elsewhere; the

elytra also have numerous small ones on the interstices. The

prothorax is less convex in the middle than in any other species

known to me.

Stethomela grandis, n.sp.

Bright metallic coppery-green, appendages and labrum reddish.

Head with numerous small punctures, but becoming coarse

and irregular between eyes, median line sharply impressed in

front, but feeble towards base; clypeus with dense punctures,

suture well defined, each end blocked by a subtuberculate eleva-

tion. Antennae rather long, none of the joints transverse, second

about half the length of third. Frotltorax feebly shagreened,

about thrice as wide as long, sides gently increasing in width

from base to apical third and then evenly rounded, but lightly

constricted at apex; with coarse and deep irregularly distributed
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punctures, smaller and sparser in middle than elsewhere. Elytra

distinctly wider than prothorax, shoulders rounded, sides sub-

parallel to near apex; with rows of large, round, deep, and rather

distant punctures, becoming smaller (but still fairly large)

towards suture, interstices with a few minute punctures. Inter-

coxal process of prostemum feebly depressed along middle, apex

obtuse and conspicuously elevated, base dilated and strongly

notched. Claws strongly and acutely dentate. Length, \\\-

13 mm.
Hah.— Queensland: Cairns (E. Allen).

The largest Australian species of the genus, and with unusually

coarse punctures; on the elytra, they are comparatively small

and regular close to the suture, but they rapidly increase in size

until, on the sides, they might be regarded as round, deep fovese;

the only species, at all approaching it in this respect, is 8.

'poro'ptera* but that species is much smaller, very differently

coloured, elytral punctures much less regular (much smaller

towards the suture, but quite as large, although more irregular

towards sides).

Stethomela atra, n.sp.

Black; legs and clypeus reddish, labrum, palpi, and basal

joints of antennae (the others blackish) somewhat paler.

Head with sparse and minute punctures, median line sharply

impressed in front but scarcely traceable to base; clypeus short,

suture deep and straight. Antennae long and thin, none of the

joints transverse. Prothorax more than thrice as wide as long,

sides feebly dilated from base to apical third, and then rather

strongly rounded; with very minute punctures and a few of

larger size (but not very large) scattered about. Elytra sub-

oblong, distinctly wider than prothorax; with regular rows of

sharply defined but not very large punctures, interstices almost

impunctate, sides somewhat inflated near shoulders and behind

same transversely impressed, with the punctures in the impres-

* Presuming *S'. foveipennU to be a variety of that species; iu any case,

the present species differs from its description in being larger, cephalic

and prothoracic punctures much more numerous, elytral punctures in

more regular series, and antennae and legs entirely pale.
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sion much larger than elsewhere. Intercoxal process of pro-

sternum grooved throughout, but the groove narrowed at base,

this being subtriangularly notched, the apex, from certain direc-

tions, appearing to project as two small tubercles above the

adjacent parts. Four front tihice, rather strongly curved on

apical half, the hind ones less noticeably so; claws strongly and

acutely dentate (almost bifid). Length, 6 mm.
Hah.—Queensland (H. J. Carter; unique).

Not very close to any previously described species. Parts of

the prosternum and of the undersurfaceof the head are obscurely

reddish, in some lights parts of the upper surface have a vague

metallic gloss. The curvature of the tibiae is probably sexually

variable, and the type is probably a male.

AuGOMELA ORNATA Baly, var.(?).

A specimen from Darwin may represent a variety of this

species, with the beautiful purple cross on each elytron of the

typical form replaced by a brassy-green one, but which, in some

lights, has a vague purplish gloss in parts of the posthumeral

depression; the intercoxal process of the prosternum is somewhat

narrower and less conspicuously notched at the base, and the

elytral punctures are smaller. Possibly it belongs to a distinct

species, but, at present, it appears inadvisable to describe it as

such.

AUGOMELA NITIDICEPS, n.Sp.

Black with a vague brassy-green gloss in places; labrum, parts

of basal joints of antennse, palpi, and parts of femora more or

less reddish.

Head almost impunctate, median line very feeble : clypeal

suture distinct but not deep. Prothorax not thrice as wide as

median length, basal three-fourths almost parallel-sided; with

sparsely scattered and not very large punctures, more distinct at

extreme base than elsewhere, and with very minute punctures.

Elytra slightly wider than prothorax, sides feebly dilated behind

shoulders; with regular rows of not very large punctures, becom-

ing much smaller posteriorly, interstices scarcely visibly punc-

tured. Intercoxal process of prosternum obtusely elevated in
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front, middle depressed towards base, which is triangularly

notched. Clmvs strongly and acutely dentate. Length, 8mm.

//a6.— Queensland: Cairns (E. Allen).

With the wide intercoxal process of A, iridea, but the same

not so densely hairy, cl\^peal suture much less pronounced, head

generally smooth, and colour very different. In general appear-

ance, it is like some of the smaller forms of A. hypochalcea^ but

the claws are more strongly armed, the posthumeral depression

is much less conspicuous and is without a fovea. Only four

joints (which are rather thin) of one antenna are left on the

type, and but one of the other, and, of these, the third and fourth

are almost entirely dark.

^SERNIA TRIPARTITA, n.sp. (Plate xlviii., fig.8).

Head, prothorax, basal joint of antennse (the others purplish),

palpi, part of femora, and apex of abdomen fulvous-red, scutellum

and basal three-fifths of elytra brassy-green, apical two-fifths

fliavous, undersurface mostly brassy-green, becoming purplish on

legs.

Head with a few scattered punctures, with a large subtrian-

gular depression; clypeal suture semicircular and well-defined.

Prothorax about twice as wide as long, towards each side with

two, irregular, coarsely punctured fovese; a few distinct punctures

on each side at base, elsewhere almost or quite impunctate.

Elytra at base not much wider than prothorax, sides dilated to

beyond the middle; with irregular rows of punctures, distinct

and well defined on brassy-green portion, very irregular and

much smaller elsewhere, with three transverse series of impres

sions containing coarse punctures on each side behind the

shoulder, a large semicircular depression on each side of base.

Length, 13^-18 mm.
Hah.—Queensland: Coen River (H. Hacker).

Differs from yE. australica in its uniformly coloured head, and

the flavous portion of the elytra occupying much more of the

apex. It is apparently closer to the typical form of yE. lafe/as-

ciata, but difi*ers from the description of same by having the

elytra (of three specimens) not metallic-blue, each at base with
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a deep impression, and the fourth and the apex of the third seg-

ment of abdomen pale, as well as the tifth.

Lamprolina hackeri, n.sp.

Dark metallic-blue, sometimes purplish, sometimes with a

greenish gloss; head, prothorax, femora, tibiae, palpi, and from

two to four basal joints of antennae (wholly or in part, the others

usually purplish) llavous, scutelhim blackish, sometimes diluted

with red, tarsi usually with a metallic gloss, but occasional!}'

infuscated only.

Head with a few punctures between eyes, elsewhere impunc-

tate. Clypeus depressed, suture semicircular and well-defined.

Antennae stout and moderately long. Prothorax scarcely twice

as wide as long; with two coarsely punctured foveae on each side,

a few distinct but not very large punctures scattered about.

Elytra elongate-subelliptic; with rows of distinct but not very

large punctures, becoming irregular about middle (but not near

suture) and very small posteriorly, with a rather shallow post-

humeral depression, in whicli the punctures are larger than else-

where, largest in fifth row from suture. Length, 10|-12| nmi.

Z^a6. — Queensland: Coen River (H. Hacker)

Of the size and somewhat the appearance of L. grandis^ but

prothorax smooth, with smaller and sparser punctures, foveae

smaller and sides more parallel: elytra somewhat wider, with

stronger punctures and several small foveae in the posthumeral

depressions. Two specimens from Cairns (E. Allen) have the

prothoracic foveas more approaching those of L. yrandis, but, in

other respects, they conform to the types.

EXPLANATION OF PLATE XLVIJL

Kig.L— Bolhoceras inconsuetum Lea; front view of clypeus.

Fig.2.

—

Bolhoceras varioiicoUe Lea; fr6"nt view of clypeus.

Fig. 3.

—

Bolboce7-a>i interruptum hen; front view of clypeus; 3A, back view.

FigA.—Polystigma vitticolle Macl.

Fig. 5.— Phyllocharis sculpdctps Lea.

Fig. 6.— RJueboniela maculata I^ea.

Fig. 7. —Rhtehomda fasciata Lea.

Fig. 8.

—

^Estrnia tripartita [.ea.
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THE AUSTRALIAN STRONGYLIIN.E AND OTHER
TENEBRIONID.E, WITH DESCRIPTIONS OF NEW
GENERA AND SPECIES.

(Family Tenebrionid^.)

By H. J. Carter, B.A., F.E.S.

(With nine text-figures.)

The species of the Australian Strongyliince are rare in collec-

tions, and are often confused with the Cistelidce, from which

they can be readily distinguished by their non-lamellate tarsi

and non-pectinate claws. There are only three existing genera,

to which I propose to add two more. These five genera may be

tabulated as follows.

Genera of the Australian Strongyliince.

1. Procoxae not contiguous.

2. Prothorax with explanate margins Tyndarims Pasc.

3. Prothorax without explanate margins.

4. Prothorax twice as wide as long, with slight transverse convexity.

5. Sides of prothorax dentate in middle Notostrongylmm, n.gen.

6. Sides of prothorax not dentate PstudostrongylAum Kraatz.

7. Prothorax not twice as wide as long, with strong transverse

convexity Strongyliutn K'why

.

8. Procoxse contiguous Notolea, x\.geu.

Tyndari^us longitarsis Pasc, is described as copper-brown in

colour; and I have a specimen that is so from Dorrigo, N.S.W.

More often, however, it is mottled with a grey pubescence, giving

it a close likeness to Lepispilus sulcicollis Boisd. It may be

readily separated, however, from this species by its greater length,

narrower form, and the extremely long anterior tarsi. It is

common in the mountain-districts of New South Wales and

Victoria, and I have a specimen from Tasmania.

Pseudosfrongylium viridipentie Kraatz.— I think I have cor-

rectly identified this species in a rather common insect from

Cooktowii, Cairns, and other North Queensland districts. Mr.
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H. Hacker took a large number, and it is found in most collec-

tions. It is very variable in the colouration of the elytra, this

being sometimes entirely peacock-blue, or green, sometimes with

the suture, sides, and base red or yellow; or the red colour may
largely pervade the elytra.

Strongylium.—After an examination of Macleay's types of *S'.

ruficolle and S. Mastersi, there only remained three species to

identify, viz., S. australe Makl., S. reticulatum Makl., and *S'.

Macleayi Pasc. I think I have a species of S. australe from

Kuranda. S. Macleayi (from Cairns, and other Queensland dis-

tricts) is readily determined from specimens in the Melbourne

and Adelaide Museums. S. reticulatum Makl., determined from

description, evidently belongs to a different genus, described

below as Notostro7iyylium. I have taken this at Blackheath,

Blue Mountains, under bark, and in the A^ictorian Alps, under

a stone. The following new species are now described and

tabulated.

NoTOSTRONGYLiUM, n.gen.

Form shorter and more convex—especially longitudinally

—

than in Strongyliuyn. Prothorax rugose, the sides toothed in

the middle or angulately widened. JClytra coarsely foveate-

punctate, or reticulate, antennal joints stout and subtriangular.

I propose this genus for the reception of three species whose

form and sculpture separate them from the typical btronyylium.

The three species may be tabulated as follows.

Notostrongylium.

1. Body closely covered with short brown hair /jiscorestitiim CaiL.

2(4) Body smooth.

3. Prothorax toothed in middle, elytra without reticulation

riigosicolk, u.ap.

4. Prothorax angularly widened in middle, elytra reticulate

reticulaiiim M'dkl.

Notostrongylium rugosicolle, n.sp.

^. Elongate, convex, robust; glabrous, dark brown, head and

prothorax opaque, elytra and underside subnitid, oral organs,

basal joints of antennae, tibife and tarsi red, femora reddish-

brown, apical joints of antennae infuscate.
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Head : epistoma densely punctate, rounded in front, limited

behind by wide shallow depression, canthi elevated into a nitid

knob impinging on the eyes; the latter large, subapproximate,

separated by a space less than half the diameter of one, forehead

between eyes rugose. Antennae : joint 1 robust, 2 bead-like, 3

slightly longer than 1 and 2 combined, 3-7 gradually shorter and

stouter, a little enlarged at apex, 8-10 equal, 11 as long as 10,

but narrower and bluntly rounded. Prothorax 3x4 mm., very

convex, widest at middle, this width emphasised by a short

lateral tooth, apex truncate, base bisinuate, wider at base than

at apex, sides well rounded, obtuse

anterior angles depressed, posterior

angles (seen from above) acute and

slightly produced backwards, base with

folded margin sulcate within, lateral

and apical margin narrow; disc coarsely

rugose, the medial line only indicated

by finer rugosity, a shallow foveate

depression near base on each side.

Scutellum large, curvilinear-triangular,

coarsely punctate, with a smooth middle

line. Elytra convex, considerably wider

than prothorax at base and three times

as long, shoulders prominent, squarely-

rounded, sides a little constricted in mid-

dle, sharply tapering and rather strongly

.Vo«o.s^ro7i.72//iJmr7u/o.sico//e. declivous at apex; coarsely punctate-

striate, with nine rows of large, deep,

square punctures set closely, besides a short scutellary row and

a lateral row of smaller punctures, the seriate punctures con-

tinuous but becoming smaller to the apex, intervals subcostate,

especially the 2nd and 3rd, and slightly crenulate on the out-

side; the 1st and 3rd joining to form a rounded ridge on each

side of the scutellum. Pro- and mesosternum with rather large

punctures, metasternum and abdomen more finely punctate; the

latter with short, sparse pubescence. Posterior intercoxal pro-

cess widely triangular; femora coarsely punctate, tibiae and tarsi

FiL^
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with pale red pubescence, posterior tarsi with 1st and claw-joint

suhequal. Dimensions, 13x5 mm.

^. Wanting.

Hah.—Claudie River, North-East Queensland.

A single specimen, from the Melbourne Museum, is an ally of

N. fusGovestitam mihi, but is wider and more convex, especially

in the prothorax, while without the strong hairy clothing of that

species. The lateral tooth of the prothorax is more pronounced

than in N". fuscovestitum. Type in the National Museum, Mel-

bourne.

The following is a table of the Australian species of Stroiiyy-

liuni.

Strongylinm Kirby.

1(5) Colour more or less metallic.

2. Head, prothorax, and elytra green-bronze.... aiistrale Miikl.

3(5) Head and prothorax black, elytra blue.

4. Size larger (12-14 X 5 mm.), intervals of elytra nearly flat... J/ac/eayi Pa?c.

5. Size smaller (9-5x3 mm.), elytra faintly cyaneous, intervals

sharply convex corrugatum, n.sp.

6(12) Colour non-metallic, elytra black.

7. Prothorax red rujicolle Mac]

.

8-12. Prothorax black.

9. Elytral intervals flat MaaUrn Macl.

10(13) Elytral intervals more or less convex.

11. Pronotum minutely punctate, legs very long lonyipes, n.sp.

12. Pronotum distinctly, not closely nor deeply punctate

cylindripenne , n.sp.

13. Pronotum densely and deeply punctate pmictithorax, n.sp.

Strongylium longipes, n.sp.

Elongate, subcylindric, nitid-black, tarsi, apical joint of an-

tennae and edge of maxillary palpi red.

Head very tinely punctate, more closely on the epistoma than

on forehead, the former rounded "in front, the canthi strongly

raised and impinging on the eyes; these large and approximate,

in the ^ only separated in front by a thin carina triangularly

widened behind, in the 9 the space between eyes about 0-7 mm.
Antennae : joint 1 stout, 2 half as long as 1, 3 and 4 suhequal,

4-8 gradually shorter and wider (at apex), 9-10 of same length
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but not as wide as 8, 11 narrower than 10, widened at apex.

Prothorax 3x3 mm., subtruncate at apex and base, sides faintly

rounded, and arcuately converging in front without angles, pos-

terior angles subrectangular, basal margin with a strong fold

sulcate within, apical margin raised, lateral margin scarcely

evident from above, disc

almost microscopically punc-

tate, medial furrow clearly

impressed. Scutellum rather

widely triangular, raised in

middle, smooth. Elytra par-

allel, moderately convex,

considerably wider than the

prothorax at base and nearly

four times as long, shoulders

prominent and rounded; sub-

sulcate-punctate, with nine

rows, besides a short scutel-

lary row of rather large,

round punctures, somewhat

closely placed in sulci, the

intervals smooth and strong-

ly raised, those near the

suture costate, becoming less convex laterally, the punctures

becoming subobsolete and the intervals flatter towards apex.

Underside apparently' quite Isevigate; legs very long, posterior

tarsi with basal joint not as long as the rest combined. Dimen-

sions, 14 X 4*5 mm.
Hab.—Mackay and Cairns (North Queensland), ('?)Sydney(New

South Wales).

Five specimens examined, 3
^J, 29. It is widely separated

from the only nitid-black species so far described from Australia

{S. Mastersi Macl.) in its larger and more elongate form, and

having strongly raised intervals on the elytra. Superficially, it

is very like Homotrysis {Allecula) suhsulcata Macl. One of the

specimens in Mr. Lea's collection is labelled Sydney, and differs

from the Queensland examples in having less raised elytral

Fig. 2. —Sfronyylium lonyipes.
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intervals, with smaller seriate punctures; but, at present, I can

only consider it as a variety. Type in the National Museum,

Melbourne.

Strongylium cylindripenne, n.sp.

Elongate, cylindric, nitid-black, tarsi, a few basal and the

apical joint of antennae red, rest of antennae obfuscate, legs

reddish-brown.

Head vertical, wide as prothorax across the eyes, epistoma

convex, a'rcuate in front with deep suture behind, rather strongly

and closely punctate, eyes in ^ almost contiguous, in 9 more

widely separated, eyes large, occupying the greater part of front,

scarcely impinged upon by the small nodular canthus. Antennae

long, gradually but not greatly enlarged

towards apex, basal half sublinear, 3 longer

than 4, 8-10 longer than wide, moderately

enlarged at apex, 11 ovate. Prothorax

very convex, widest at base, subparallel on

basal half, slightly arcuately narrowed at

apex, subtruncate at apex and base, an-

terior sides depressed and rounded, pos-

terior angles subrectangular and detiexed,

basal margin folded, apical margin narrow,

lateral margins not visible from above, disc

distinctly and rather closely punctate, with

two small discal and three small basal

fovese. Elytra convex, wider than prothorax at base and three

times as long, shoulders rounded, sides parallel; striate-punctate,

the striae well-defined, and becoming sulcate laterally, the first

two striae wider than the rest and continuous to apex, the punc-

tures in striae large and close, intervals convex (3rd, 4th, 5th,

and 6th subcarinate) and quite smooth. Epipleurae narrow and

concave, prosternum coarsely punctate, metasternum and abdo-

men smooth nitid-black. Legs of moderate length, posterior

tarsi with Hrst joint longest, but not as long as the rest com-

bined. Dimensions, 9*5 x 2*5 mm.
Hah. —Tambourine Mt., Queensland, and Sydney, N.S.W.

Fig. 3.

S. cylindripenne.
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Var. A. Larger (10-5 x 3 mm.), with the elytral intervals less

convex, and the seriate punctures rather smaller. (Labelled

Sydney in Coll. Lea).

The (5 and 9 types are in my own Coll., the ^, given me by

Mr. H. W. Brown, without a locality-label (probably Queens-

land), the 9 taken by myself at Tambourine Mountain. It is

easily distinguished from S. Mastersi MacL, by its raised elytral

intervals and more cylindric form. In this, it superficially re-

sembles some species of A7iaxo. Types in the author's Coll.

Strongylium corrugatum, n.sp.

Elongate, cylindric, nitid-black, elytra with faint cyaneous

reflections, apical joints of antennae opaque black.

Head finely and densely punctate on epistoma, canthus much

larger than in the preceding species {S. cylindripenne)^ eyes large

and subcontiguous, the separating

lamina very narrow in front, triangu-

larly widening behind, with a small

fovea and sparse punctures thereon;

antennae with basal joints much stouter

than in the preceding, joint 3 slightly

longer than 4, and tumid at apex, first

five joints nitid, 6th joint widest, suc-

ceeding joints elongate, 11th elongate-

ovate. Prothorax very convex ante-

riorly, wider than long, and somewhat

rectangular in outline, of same width

(2 mm.) as head between the eyes, sub-

truncate at base and apex, sides par-

allel, anteriorly rounded and depressed,

posterior angles rectangular, basal margin thickly folded and

sulcate within, the sulcus terminating each way in a fovea, apical

margin raised, lateral margins not evident from above; disc

apparently laevigate (really microscopically punctate), without

medial line Scutellurti equilatero-triangular, punctate. Elytra

wider than prothorax at base and about three times as long,

sides subparallel anteriorly, slightly widened behind middle,

Fig. 4.

Strongi/lium corrugatum.
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shoulders rounded, the surface more depressed than in *S'. cylin-

dripenne; punctate-sulcate, all intervals subcarinately raised, the

sulci deep throughout, the punctures therein small and half-

hidden, intervals Isevigate; prosternum sparsely, abdomen very

finely punctate, meso- and metasterna Isevigate except on their

episterna, posterior tarsi with basal joint shorter than usual (as

long as the 2nd and 3rd combined). Dimensions^ 9*5 x 3 mm.
Hah.—Port Darwin, North Australia.

Two specimens, both I think
(J,

in Mr. Lea's collection. Com-

pared with S. cylhidripenne, the antennse and legs are darker,

the former much stouter, with joints of different proportions, pro-

thorax almost Ifevigate, tlie elytra more evenly and deeply sulcate,

the punctures therein smaller and half-hidden, and the form is

more depressed. Type in Coll. Lea.

Strongylium punctithorax, n.sp.

Elongate, cylindric, nitid-black, elytra with a reddish tinge,

oral organs, antennae, legs, and underside red.

Head very densely and strongly punctate, shape as in ;S'. cylin-

dripenne, eyes of ^ close in front, space rapidly widening behind,

of 9 separated by a space greater than half

the diameter of an eye; antennae very slender

and short, the joints sublinear, 3 longer than

4, 5-7 successively shorter, 8-11 subequal.

r^^othorax less convex than in the two pre-

ceding specieSj the outline as in S. corruya-

tum except that the base is slightly sinuate,

and the sides with a slight incurving ten-

dency posteriorly, with the posterior angles

acute and a little produced, disc densely

punctate, the punctures round, deep, and

crowded; the basal and apical mai-gins of

nearly equal width, the former with a wide

transverse sulcus witiiin, terminated by rather large basal

fovese; also a shallow longitudinal sulcus near the extreme sides.

Sciitellum large, curvilinear-triangular, coarsely punctate. Elytra

wider than prothorax at base and three times as long, sub-

5

Fig. 5.

S. pvnctithorax.
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cylindric, shoulders rather squarely rounded, striate-punctate,

the punctures in series, large and somewhat square, becoming

larger towards sides, smaller towards apex, and separated by

irregular, subcancellate, transverse strigse, the sutural stria wider

than the rest and almost devoid of punctures except near base,

intervals convex and finely punctate. Prosternum rather thickly

covered with large, round punctures, meso- and metasternum with

smaller punctures more sparsely scattered, abdomen finely but

distinctly punctate; legs shorter and more slender than usual;

posterior tarsi with basal joint as long as the rest combined.

Dimensions, 10 x 3*5 mm.

Hab.—Jenolan Caves district, New South Wales; and Bris-

bane, Queensland.

Two specimens—the sexes — in Coll. Lea, are easily separated

from the two preceding species by the densely and coarsely punc-

tured head and prothorax. The elytra are not so deeply or so

regularly striate as in S. corrugatum, but more so than in S. cylin-

dripenne, while the seriate punctures are of about the same size

as in the latter species, but squarer and even more closely placed.

From S. Mastersi Macl., easily differentiated by the punctured

thorax and convex elytral intervals, the same being quite flat in

S. Mastersi. Type in Coll. Lea.

N o T o L E A, n.gen.

Elongate, parallel, depressed. Head vertical, triangular; man-

dibles bifid at apex; mentum cordate, notched above; maxillary

palpi long, joint 1 linear, 2 obconic, 3 triangular, last joint securi-

form; labial palpi with last joint subtriangular with rounded

angles, notched and spinose on inside; antenncH very long, joints

linear; eyes widely separated. Pro^A-orao; transverse, subcordate,

with narrow carinate margin throughout, laterally separating

propleurse from pronotum. Elytra depressed, subcostate with

transverse reticulation, closely irregularly punctate. Epipleurce

narrow, Prosternum very short, procoxse large, globular, and

contiguous, occupying nearly the whole space between base and

apex near the middle, without any separating lamina, or pro-

(duced prosternum; midcoxse very close, the post-intercoxal pro-
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cess small and sharply triangular. Metasternum briefly longi-

tudinally sulcate at apex. Legs long and slender, tibiae slightly

enlarged, with a small spine at apex, tarsi with penultimate joint

very short, posterior with 1st joint not as long as the rest

conabined.

A genus separated from any of the described genera in Maklin's

monograph by the different prosternum with its contiguous cox8e>

and widely distinct in form and sculpture from the other de-

scribed Australian Strongylia. At first, it seemed a possible

member of the Qj^demeridse, but the anterior coxal cavities closed

behind preclude this.

NOTOLEA LIMBATA, n.Sp.

Elongate, parallel, depressed,

reddish-brown, glabrous, subnitid-

elytra with a wide pale red or

flavous margin, oral organs, an-

tennae, and legs red.

HeadQOSiViie\y and rather closely

punctate, labrum strongly pro-

duced, epistoma rounded and

raised in front, concave behind.

^
Fig. 6a.* Fig.6/>.t

limiting suture scarcely defined,

canthus small and nodular, eyes

moderately large, separated by a

distance greater than the diameter

of one eye; antennae slender, joint

1 very stout, 2 half as long as 1, 3 not as long as 4 and 5 combined,

4-8 subequal, 9-10 slightly wider than preceding, 1 1 elongate-ovate.

* Mentum, palpi, labium, and mandibles of Notolea limbata,

t Antenna of same, 6 .

Ficr.Q.—Notolea Ihnhata.
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Prothorax subcordate and rather flat, widest at middle, bisiniiate

at apex, the rounded anterior angles a little produced, sides arcu-

ately widening from apex to the middle, then subangularly nar-

rowed, in a wide curve, posterior angles obsolete, base narrow

and subtruncate; disc everywhere densely punctate, the punc-

tures round and deep. Scutellum transverse, oval, punctate.

Elytra much wider than prothorax at base and nearly three and

a half times as long, shoulders prominent and rather square,

sides a little compressed before and widened behind the middle,

a narrow lateral raised border not evident from above; each

elytron with about four subobsolete costse, the 2nd and 3rd most

apparent, posterior half of elytra with irregular lightly raised

reticulation (somewhat as in Lepispilus), the whole surface (in-

cluding costse, transverse strigse, and interspaces) crowded with

round punctures without any seriate arrangement, the irregular

raised surface at the sides on the pale-coloured margins showing

large smooth spaces ; whole underside densely punctate and

glabrous, legs with sparse clothing of short yellow hairs on under-

side, tarsi pilose. Dimensions:
(J,

12 x 4 mm.; 9, 15 x 5 mm.

Hah.—Mount Horror, Tasmania (O. L. Adams, per A. M. Lea),

also Tasmania (Coll. Blackburn).

Three specimens examined, one (^, two 9, of this interesting

species, the 9 specimens being larger, with thicker antennal

joints and a prominent ovipositor. The characters diagnosed

above show an insect widely separated from any hitherto de-

scribed member of the subfamily. Type ^ in Coll. Lea; 9 in

Coll Carter.

GONOCEPHALUM ALTERNATUiM, n.Sp.

Shortly ovate, opaque-brown with asperate derm.

Head with epistoma rounded in front, excised in the middle,

the canthus impinging on the eyes beyond halfway, the width of

the exterior piece about equal to the diameter of an eye, surface

finely shagreened. Antennae rather short, joint 3 twice as long

as 4, 4-8 successively shorter and wider, 9-10 very transverse,

11 widely ovate. Prothorax very transverse and widely hori-

zontally explanate, anterior foliation produced (in normal position



BY a. J. CARTER. 533

of head) to meet the cantluis, anterior angles subrectangular,

sides widely rounded, then strongly sinuate before the acute,

slightly deflexed posterior angles; widest at middle, base strongly

bisinuate, disc and foliation closely granulose, without raised

border, a transverse depression just behind the apex. Scutellum

small, curvilinear-triangular. Elytra ovate, wider than prothorax

at base, shoulders pronounced and obtuse, each elytron with 9

rows (including the sutural row) of small raised shining nodules,

the sutural, 3rd, 5th, 7th, and 9th consisting of double rows, the

alternate costse consisting of single lines of similar nodules; inter-

spaces uneven (under a Zeiss binocular seen to be obscure rows

of shallow foveate depressions). Underside finely rugose, fore-

femora tumid, fore-tibise enlarged at apex and clothed with short

bristles, middle and hind tibiae not enlarged at apex. Dimen-

sions, 8 "5 X 4*5 mm.
Hah. -Raine Island, North-East Queensland.

A single ^, in the Melbourne Museum, is a close ally of G.

costipenne mihi in its elytral sculpture, but differs from it in

(1) larger size, (2) absence of vitreous spots, and hairy clothing,

(3) foliation of prothorax, horizontal throughout, with anterior

angles rather sharply rectangular. Type in National Museum,

Melbourne.

Gonocephalum costatum Cart.—In describing this species

(Trans. Roy. Soc. S. Austr., 1914, p. 222), I overlooked the pre-

occupation of this name for a European species {G, costatutn

Brll.). I therefore propose the name costipenne for my species.

G. Meyricki Blackb, = (3^. victorice Blackb.—I have examined

cotypes of these in the South Australian Museum, and can find

no valid distinction.

IHtcena pulchra Bates. —In my tabulation of the genus (Proc.

Linn. Soc. N. 8. Wales, 1915, p. 102) I omitted this species. It

would come in this table after T tyrrhena mihi, from which it

can readily be distinguished by size alone, 7 mm. long.

PteroiieLoEUS sericeus, n.sp.

Ovate, black, glabrous and subopaque, antennae and tarsi

reddish.
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Fig. 7.

Pterohelceus sericeus.

Head and pronotum very densely and finely punctate, epistoma

straight in front, sides obliquely raised to the canthus, limiting

suture faintly impressed, eyes rather widely separated, antennae

short, joints submoniliform, apical four transverse, the last nearly

spherical. Prothorax 2x4mm., anterior angles widely obtuse

but advanced, sides arcuately diverging to base, posterior angles

acute and strongly produced backwards,

base bisinuate, explanate margins horizon-

tal but punctured like disc, extreme border

not raised, central line depressed and sub-

Isevigate. Scutellum transversely trian-

gular, punctate. Elytra convex, of same

width as prothorax at base and nearly

three times as long, ovately widened to

beyond halfway, and widely rounded be-

hind, lateral margins horizontal, moderately

wide, but contracting towards apex, ex-

treme border raised; a well marked line of

lateral punctures, and some ver}^ indistinct lines of punctures on

disc becoming obsolete towards suture; surface generally uneven,

with some almost obsolete wavy costse, the whole surface densely

covered with minute punctures presenting a subopaque and silky

appearance, underside minutely and closely punctate, with some

larger punctures sparsely scattered on sternum, tibiae serrated on

outside, especially the protibise. Dimensions, 9 x 5 mm.

Hah.—Banana, Queensland (E. Barnard, per Mrs. Hobler).

Two specimens, sex doubtful, differ from all described species

in sculpture, and in the finely serrated tibiae. Indeed, this latter

character suggests generic distinction. In shape, like P. ovulus

Haag Rut.; in sculpture, nearest to P. nitiduloides mihi, near

which it should be placed. Type in the author s Coll.

O M o L I p u s Pasc.

Synonymy.— 0. corvus Pasc., = 0. grandis Macl. 0. cyaneus

Pasc, = 0. chalyheus Geb. 0. oblongus Bates, = 0. affinis Geb.

Macleay's species, 0. grandis, is only a large-sized case of 0.

corvus Pasc, a common species round Brisbane, and in Southern
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Queensland. Pascoe gives Melbourne as the locality, but I have

not seen any specimens taken south of Sydney. It may be noted

that all the species of Omolipus are subject to great variation in

size.

There seems to me little doubt as to the above names being

synonymous. I have seen a large number of examples from

various parts of West Australia which present the slight colour-

variation on which Gebien founded his 0. chalyheus. Pascoe

says of 0. cyaneiis " legs .... reddish," while in 0. chalyheus

they are black In most of the blue species, there is a tendency

to redness on the underside and appendages, especially in slightly

immature examples. Gebien seems not to know 0. oblongus

Bates, and states, in his tabulation of the species, that the colour

is dark green. Bates says in the description "dark green with a

chalybeate tinge." I have cotypes of this, which are quite blue.

My specimens of 0. cyan.eus Pasc, were compared with type.

The differences noted by Gebien between 0. chalyheus and 0.

affinis are exactly the differences which exist between 0. cyaneus

Pasc, and 0. ohlongus Bates, the apex of prosternum bent up-

wards in 0. cyaneus^ downwards in 0. ohlongus. As Gebien's

table is incomplete, I append a tabulation of the genus.

Group i. Species with short mesosteriuiin, form ovate.

1(7) Colour black.

2(4) Surface nitid.

3. Elytra striate-punctate, seriate punctures large sociua Pasc.

4. Elytra seriate-punctate, seriate punctures very small l(BviH Pasc.

5(7) Surface ^especially pronotum) subopaque.

6. Size large, seriate punctures.irregular in size and distance... ro/Tws Pasc.

;

grrawt/i.s Mac]

.

7. Size small, seriate punctures round and regular..., gyiesioides Pasc.

8. Pronotum violet, elytra blue himetallicus, n.sp.

Group ii. Species with long mesosternum, form elongate.

9. Whole surface black parvus Ba.ies.

10(13) Upper surface blue.

11, Elytra clearly striate-punctate, seriate punctures small., angustus, n.sp.

12. Elytra substriate-punctate, intervals convex, seriate punctures

large and round cyaneus Pasc. ; chalyheus Geb.
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13. Elytra seriate-punctate, intervals flat, seriate punctures elongate

and smaller than ill 12 ohlongus 'Ba.tes; affinis Geh.

14. Prothorax black, elytra blue cyajieij^eimis Chsimp.

15. Prothorax black, elytra dark bronze *suhmetallicus Geh.

Omolipus bimetallicus, n.sp.

Oval, convex (longitudinally and transversely), head and pro-

notum brilliant metallic-violet, the base and apex of the former

suffused with blue; elytra, legs, and underside a rich deep blue,

very nitid; antennae and tarsi reddish-brown, apical 4 joints of

the former opaque.

Bead densely and finely punctate, epistoma rounded in front,

depressed below the level of the convex forehead, and clearly

separated from it by an arcuate suture; antennae not extending

to base of prothorax, joints 3 and 4 slightly elongated (3 longer

than 4), the remaining joints bead-like and successively wider,

8-10 transverse, 11 longer and wider than 10.

Prothorax (of (^) 3 x 4 mm., very convex, apex

slightly advanced in the middle, base truncate,

anterior sides depressed, angle obsolete, pos-

terior angles widely obtuse, sides very widely

rounded without any sinuation, basal margin

raised, lateral margin not evident from above,

disc very closely and finely punctate without

, . ,,. depression or medial line. Scutelluni very ^uvs^W
bimetalliciLS. ^ ''

and transverse. Elytra ovate, convex, of same

width as prothorax at i)ase, and about twice as long, gradually

enlarging behind base to beyond halfway, with a steep apical

declivity; seriate-punctate, the suture showing an obscure stria-

tion, punctures in series round, regular, smaller than in 0.

ohlo7igiis Bates, larger than in 0. angustus {infra), not very

closely placed, intervals flat and apparently quite impunctate

(under a Zeiss binocular, minute sparse punctures can be seen);

underside closely, minutely punctate, submentura transversely

rugose, prosternal intercoxal process produced downwards.

Dimensions :

(J,
9 x 4| mm.; 9, 6 x 3 mm.

Hah.—Oempelli, East Alligator River, North Australia.

* Species unknown to me.
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Two specimens, from the Melbourne Museum, show the most

beautiful species of the genus in its brilliant metallic contrast of

two colours. The colouration is much as in Chd'iothes Besti

Blackb., except that the colours of the pronotum and el3^tra are

reversed. It is the only metallic (non-black) species belonging

to Gebien's 2nd section "with short mesosternum." The larger

specimen is, I think, $ from its enlarged penultimate tarsi. I

find no other sexual character. Type in the National Museum,

Melbourne.

Omolipus angustus, n.sp.

Whole upper surface bright blue, nitid, underside darker blue:

antennae, legs, and underside of head reddish, upper surface of

femora blue.

Head closely punctate on epistoma, more sparsely and closely

on forehead, rounded in front, epistomal suture rather indistinct:

antennae with apical 4 joints wider than the rest, 8-10 sub-

spherical, 11 widely oval, twice as long as 10. Prothorax 2*5 x 3

mm., very convex laterally, widest at middle, con-

siderably narrowed anteriorly, slightly so pos-

teriorly, strongly produced forward in the middle

at apex, base truncate, anterior sides depressed and

without angles, posterior angles widely obtuse with-

out previous sinuation, sides moderately rounded,

disc closely but not deeply punctate. Scutellum

transverse, oval, reddish. Elytra subcylindric, of

same width as prothorax at base and less than ^ °"
'

^ 0. angustus.

twicg as long, sides slightly widening behind pro-

thorax, apical declivity moderate, lateral margins not evident

from above; striate-punctate, the stride clearly cut throughout,

the punctures therein small and close, intervals slightly convex

and nearly smooth, with a few sparsely scattered microscopic

punctures; abdomen minutely punctate, with a row of larger

punctures at the apex of each segment; underside of head and

presternum slightly rugose, prosternal intercoxal process very

small and not produced. Dimensions, 8x3 mm.
Hab.— Cue, West Australia (Mr. H. W. Brown).
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A specimen (sex ?), given me by its captor, differs from the

other blue species in its narrower and more depressed form, more

clearly defined striae, finer seriate punctures (finer than iji any

species except 0. Imvis Pasc), the prolonged and narrowed antero-

prothorax and brighter colour. Type in author's Coll.

In the publication of my paper on " Revision of the Cypha-

leince" (These Proceedings, 1913), the description of one new

species, Platyphanes cyaneipennis, was inadvertently omitted,

though mentioned in the table of the genus. I, therefore, in-

clude its description below.

Platyphanes cyaneipennis, n.sp.

Elongate-parallel, moderately convex ; head and prothorax

black, elytra dark blue, nitid; underside and legs black, antennae

and tarsi brown, the last three joints of the former castaneous.

Head evenly and clearly punctate, epistoma straight in front,

obliquely rounded at sides, forehead convex, eyes separated by a

space less than the transverse diameter of one eye. Antennse

with joints 3-7 gradually shorter and stouter, 3 little longer than

4, subcylindric, apical four joints rounded and transverse. Pro-

thorax rather flat, slightly wider at base than at apex, glabrous,

rather closely and finely punctate, with small, smooth spaces

near middle; disc without medial line or impression, arcuate-

emarginate at apex, bisinuate at base, anterior angles advanced,

less than 90°, but slightly blunted at apex, sides feebly rouyded,

a little incurved near base, posterior angles obtuse (about 100^),

lateral border raised, subsulcate within. Scutelhim triangular

with rounded sides, punctate. Elytra wider than prothorax at

base and three and three-quarter times as long, with narrow,

horizontal, lateral border becoming obsolete at apex, humeral

callus well marked; striate-punctate, each elytron with ten rows,

besides a short scutellary row of punctures somewhat irregular

in size and spacing, the sixth row consisting of smaller punctures

confusedly jumbled; intervals and stria? wide, the former smooth,
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convex at middle and sides, becoming flatter towards apex.

P^'osternum subpustulose, meso- and metasternum nearly smooth,

their episterna with a few large punctures ; abdomen finely

punctate, becoming finer towards apex ; posterior tarsi with

claw-joint as long as the rest combined. Dhnensions, 21 x 9mm.

Hah.—Tambourine Mountain, South Queensland.

Two specimens under examination are both, I think, 9. The

species is nearest to P. oblongns Waterh., and P. chalcoptei-oides

mihi, from both of which it may be distinguished by colour, the

much more elevated elytral intervals, and the larger seriate

punctures. Type in Coll. Carter.



540

THE GEOLOGY AND PETROLOGY OF THE GREAT
SERPENTINE BELT OF NEW SOUTH WALES.

Part v. The Geology of the Tamworth District.

By W. N. Benson, B.Sc, B.A., F.G.S., Linnean Macleay

Fellow of the Society in Geology.

(Plates xlix.-liii.; and fifteen Text-figures.)

contents.

Introduction and previous Literaturk

General Geology AND Tkctonics

Eastern Series (Lower Devonian, in part)—Lithology and Distri-

bution

Tamworth Series (Middle Devonian)—General Succession (jf the

Strata— Faunal Characteristics of the Neniingha and Moore

Creek Limestones—Distribution of the Lower Middle De-

vonian Series- Distribution of the Upper Middle Devonian

Series—Igneous Rocks, massive and clastic
—"Intrusive

Tuffs"—Brecoiated .Sedimentary Rocks and Limestones

Barraba Series (Upper Devonian)—Baldwin AgglomeiaLes and

Barraba Mudstones

Tectonics of the Devonian System ...

Thickness of the Devonian System

Conditions of the Formation of Radiolarian Rocks

Serpentines, etc.

Granites, etc.

1'ertiary Basalt ...

Terrace-Gravels...

Stream- and Superficial Drift and Alluvium

Petrology

Summary
Bibliography

Introduction and previous Literature.

Tamwortli, now a prosperous town of more than nine thousand

inhabitants, is one of the old country-towns of the State. It

lies on the Peel River at the foot of the Moonbi Ranges, almost

due north of Sydne}^, and at a distance therefrom by rail of two
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hundred and eighty-two miles. Though small amounts of gold

and copper have been discovered in the neighbourhood, it has

never been in any way a mining centre, and its prosperity has

been due to its pastoral and agricultural industries. In this

respect, the district falls into three divisions : the hilly north-

eastern part, composed of granite and slaty rocks; the gently

undulating south-western part, chiefly made up of clayslates;

and the wide flood-plains of the Peel and Cockburn Rivers that

intersect the district. The first two of these divisions were

devoted to sheep- and cattle-raising, and to a small amount of

dairying, but now, much of the second division, and the flatter

portions of the first, are devoted to the cultivation of wheat.

The deep alluvium on the flood-plain produces abundant crops of

lucerne.

The district first attracted the attention of geologists when

the Rev. W. B. Clarke passed through it in 1852, on his way to

investigate the gold-fields of Barraba and Hingara. He noted

the large masses of limestone on Moore Creek, to the north of

the district, and compared them with the Devonian limestones

in the Murrumbidgee valley(l). His collections of fossils were

described by Professor De Koninck of Liege(2), whose results,

first published in 1876-7(2), were translated into English, and

appeared as a Memoir of the Geological Survey of New South

Wales(3), He described five species of corals as coming from

Moara or Mowara Creek, north of Tam worth. A little doubt

has arisen as to the spot indicated by this name(ll), but there

seems no reason to think it other than what is now termed

Moore Creek. In his reports, Clarke rendered the original name
of the stream by the spelling "Moura" or "Mouara," and an old

map shows the name "Mooar."

Very little geological work was done in the district for the

next forty years, though collections were made by Mr. D. A.

Porter, of Tamwortli, of the minerals and fossils of the district,

among which he found hyalite occurring with chromite at

Moonbi(4), and a new species of coral, described by Mr. R.

Ethei-idge, Jan., as Diphyphyllum porteri^ in the limestone in the

Tamworth Common(5).
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In 1893, in an address to this Society, Prof. David suggested

that the jasperoid slates of the Bingara, Barraba, and Nundle

District, which pass through the eastern portion of the area now

under discussion, may be altered abyssal deposits(6). Three

years later, he discovered that, not only do the jasperoid rocks

contain numerous spherical casts, probably replacing radiolaria,

but there is a large development at Tamworth of claystones and

cherts, and siliceous limestones, containing abundant radiolarian

remains, which he briefly described!?). He stated that there

appeared to be two beds of coral limestone, one of which was

greatly altered by the metamorphosing effect of the New England

granite. The thickness of the limestone he placed between 100

and 1000 feet, and added four more forms to the list of fossils.

He further remarked :
" The claystones and cherty rocks, both

above and below the limestone, have also been much altered by

innumerable granite sills for a zone over five miles in width

measured at right angles to the junction line between the sedi-

mentary rocks and the granite. . . . The sills vary from a frac-

tion of an inch up to several feet in thickness, and at first sight

have every appearance of being regularly interstratified with the

sediments. A careful examination, however, at once revealed

their intrusive character, as they trespass slightly across the

planes of bedding, and have slightly altered . . . the sediment-

ary rocks both above and below them." In another paper he

said : "The whole zone for several thousands of feet is half sill,

half sediment."{8) So far, however, these apparently intrusive

rocks do not appear to have been subjected to microscopical

examination.

In 1899 appeared the classical paper on this district, namely,

the account given by Professor David and Mr. Pittman con-

jointlyO). With this there is a geological map of the area.

The authors showed that there is an anticline in the valley of

Seven Mile Creek, east of the town, and adjacent to the bound-

ary of the granite. Metamorphosed limestone occurs on either

side of the axis. Above this, there continues a series of radio-

larian cherts, claystones, and lenticular patches of limestone,

interspersed with igneous rock. This dips steadily to the west.
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and a thickness of 9,260 feet is stated to occur between the

anticlinal axis and Spring Creek in the Tamworth Common.

Here is a great fault, east of which the limestones appeared

again, followed by more radiolarian sediments and interstratified

igneous rocks. This limestone is shown to be on the same horizon

as that at Moore Creek, and is believed to be also the equivalent

of the limestone in Seven Mile Creek. The microscopical ex-

amination of the igneous rocks made by Mr. Card having

revealed their clastic nature, they are now stated to be felsitic

tuffs, but it is still held that they are often intrusive or crushed

into the sediments, and pictorial evidence of this is given. The

new view, however, removed them from any direct relation with

the Moonbi granites. While formerly Lepidodendron was found

only above the radiolarian rocks, it was now shown to occur

within them. On the grounds of the association of the radio-

larian chert with coral limestones, the absence of coarse terri-

ginous sediments, the abundance of plant-remains, and the

presence of ripple-marking, it was concluded that the radiolarian

rocks "were deposited in clear sea-water, which, though suffi-

ciently far from land to be beyond the reach of any but the finest

sediment, was nevertheless probably of not very considerable

depth." Finally, they discovered certain coarse agglomerates on

the hills to the north of Tamworth, which they considered to be

unconformable on the clayslates, and probably the basal beds of

the Carboniferous System.

The radiolaria in these rocks were investigated by Dr. Hinde,

who described fifty-three species, all new to sciencedO). This

does not exhaust the radiolarian fauna of the district, however,

for additional forms, not yet described, have been noted by Pro-

fessor David and Dr. Jensen.*

The fossils in the limestones at Moore Creek, Tamworth, and

Moonbi, collected by Messrs. David, Pittman, Porter, Beedle,

and Etheridge, were described by the last-named, who found

nineteen species of corals to be present, most of which were new
to science. He considered that the limestone of Moore Creek

* Verbal communication.
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and Tamworth lay on the same horizon, and that at Moonbi was

rather older, though all might be classed as of Middle Devonian

age(ll).

On account of the lithological nature of the granite at Moonbi,

and the characteristic topography of the areas occupied by that

rock, Mr. E. C. Andrews concluded that it was the equivalent of

the sphene-granite-porphyry of northern New England, which

invades Permo-Carboniferous sediments, and is presumably of

early Mesozoic age(12).

A beautiful illustration of the red "marble" of Nemingha has

been published by the Technological Museum, and notes made

thereon by Mr. Laseron(13).

In the first part of the present series of papers, the writer

stated that the Moonbi limestone was on the same horizon as

that at Seven Mile Creek, and accepted the view of Messrs.

David and Pittman, that the latter was the faulted equivalent

of the Tam worth and Moore Creek limestones. He doubted the

unconformity between the agglomerates of Cleary's Hill, north

of Tamworth, and the underlying claystones, and considered

that the former was the equivalent of the Baldwin Agglomerates,

and formed the lower part of the Upper Devonian system, which

lay conformably on the Middle Devonian rocks. In addition, it

was suggested that there was a strong fault running approxi-

mately in the valley of the Peel and Cockburn Rivers(14).

This divergence in the conclusions drawn from palseontological

and stratigraphical evidence as to the correlation of the lime-

stones, and the different interpretation placed on the agglomer-

ates, were clearly matters calling for investigation. Moreover,

it seemed possible that, by detailed mapping, horizons of refer-

ence might be discovered, by which the tectonics of the district

might be worked out, and a closer approximation made to the

true thickness of the formations present, than was formerly pos-

sible. There were also the problems of the conditions for the

depositi(m of radiolarian sediments, and the mode of origin of

the "intrusive tuffs."

The area studied stretches along the northern side of the Peel

River from Moore Creek to JS'emingha Creek, a distance of
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seventeen miles, and, with a small area south of the river, it

comprises eighty square miles, including the Parishes of Woolo-

mol, Tamworth, and Nemingha, and portions of the Parishes of

Moonbi and Calala. A topographical and geological map of this

was prepared by a survey with a plane-table, and contour-lines

were drawn thereon at intervals of two hundred feet, determined

by aneroid-readings. The datum-points were the railway stations

of Tamworth, Nemingha, Tintinhull, and Moonbi (now^ renamed

Kootingal), which are respectively 1279, 1351, 1330, and 1381

feet above sea-level. The results of the geological and petro-

logical work, and of the determinations by Mr. Dun of fossils

collected, are here presented; the physiography will be discussed

in another communication.

The result of the w^ork, as will appear, has been to confirm the

main points of the views held by Messrs. David and Pittman,

though some modification of the details has been found neces-

sary. It seems fitting to acknowledge here the generous help of

the officers of the State Geological Survey, and the writer's con-

stant indebtedness to Professor David for advice and encourase-

ment, both in the laboratory and in the field.

'&^

General Geology and Tectonics.

The result of the present examination shows that the fourfold

subdivision of the Devonian system, formerly proposed by the

writer, holds good for the Tamworth district, though the defini-

tions of the several sections need some modification, and it has

seemed best to unite the two upper divisions, and to subdivide

the large Middle Devonian series below these. On the other

hand, it has been found that the subdivision of the Middle

Devonian series, deduced from the study of the Nundle dis-

trict(15), does not hold good here, for the reason previously sug-

gested, namely, that the structure x>i the Nundle district is so

complicated by strike-faulting that the apparent succession is

probably not the true one. This appears very clearly from the

structure of the Parish of Nemingha, which is in a position

tectonically similar to that of the Nundle district. The succes-

sion in the less disturbed areas of the Parish of Tamworth is
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probably much nearer to the true stratigraphical succession,

though even here are faults, the extent of which cannot yet be

determined, which render all estimates of relative thickness of

strata very unreliable. The absence of many good horizons, and

the lateral variation of some of the formations are additional

causes for uncertainty. On this account, we can no longer

accept, as final criteria, the distinctions previously made between

the cherts of the Tamworth Series and the mudstones of the

Barraba Series, or between the p^^roclastic rocks of the Barraba

and Tamworth Series and the Baldwin Agglomerates. In spite of

this, however, the general facies of a series of associated rocks is

usually conclusive. It has been found necessary to separate

the limestones of Moore Creek and Tamworth from those in the

Moonbi (Nemingha) district, the stratigraphical evidence con-

firming Mr. Etheridge's conclusion, drawn from palseontological

evidence, that the latter were on a lower horizon. There is

reason to believe in the occurrence of a third limestone-horizon,

the relation of which to the limestone of Moore Creek is not yet

obvious. The three limestone-horizons have been termed the

Nemingha, Moore Creek, and Loomberah horizons respectively.

The last-named is as yet but little known, and its description is

reserved until the study of the Parish of Loomberah is made.

The several divisions of the formations developed will now be

discussed' in chronological order.

1. The Eastern Series, partly of Lower Devoniaii age.

It has been assumed in previous papers, that the rocks east of

the serpentine, comprising jaspers, and phyllites, are largely

of Lower Devonian age, and, to the Lower Devonian rocks proper,

the name Woolomin Series has been applied. Unfortunately,

they are so intensely folded and faulted, and have thrust in

among them so much that seems to be derived from the Middle

or even Upper Devonian Series^ that it has not seemed worth

while, at present, to attempt to disentangle the Woolomin Series

from the others, if such a series should really exist. The

whole complex, therefore, will be considered together under

the term Eastern Series. The following discussion refers only
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to the nature and distribution of the several types of rocks

developed.

One of the most striking features is the presence of a large

amount of basic rock. This forms long intercalations scattered

throughout the Eastern Series as shown (diagrammatically) on the

Map(Platel.). These consist of tuffs, breccias, and spilitic rocks,

many of which, though more or less altered, are ver}- similar to

rocks occurring in the INJiddle Devonian Series. In the neigh-

bourhood of the granite, they have been changed, into amphi-

boUtes, the zone of metamorphism extending from half a mile to

a mile from the granite. This amphibolite occurs, for instance,

in the north-eastern corner of the Parish of Nemingha, inter-

calated with mica-schist, and other masses run southwards

through portion 155. Where the basic rocks cross the creek in

portions 147 and 190, they form several narrow bands of spilite

interstratified with jasper and chert. There is no clear evidence

of pillow-structure, but some suggestion of it. South of this,

spilite crosses Spring Creek as a thick band, partly schistose,

partly massive, with some trace of pillow-structure. It is inter-

sected by bands of jasper, and interstratified with highly crushed

banded cherts, and with tuff-breccias like those of the Middle

Devonian Series.

South of the watershed of Spring Creek, is a sharp hill, marked

by a thicket of pine-trees. Here the rock is quite different,

partly a tuff-breccia, partly a rather devitrified flow-breccia, of

which the brown glass contains crystals of quartz and altered

felspar, and pseudomorphs after felspar-augite. This zone of tuff-

breccia is of great width, and is interstratified with cherts. It

extends southwards across Oakey and Nemingha Creeks, in the

beds of which it is well exposed. Many masses of spilite occur

with some approach toward a pillowy structure, and intersected

by abundant veins of secondary c^hert. The basic breccia is

cemented into a uniformly resistant rock, which makes bold

rounded outcrops.

A very perplexing hill is that east of the northern end of the

serpentine-belt. At its western base is a large mass of altered

basic rock, probably of Middle Devonian age. Above these are
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fine grey rocks of quartzitic appearance, and greener masses, like

altered tuffs and greywackes. Higher up, the quartzitic rock

becomes more coarsely granular, and contains scattered crystals

of felspar, and it is intersected by an occasional vein of jasper.

The microscope reveals that the greenish rocks are highly altered

silicified and strained tuffs, while the rocks of a quartzitic ap-

pearance are chiefly much crushed and metamorphosed kerato-

phyres of a type that finds no analogy among the rocks of the

Middle Devonian Series. All the rocks of this hill seemed to

have been recrystallised under the metamorphosing influence of

the adjacent granite. The details of the petrography are given

below.

About a quarter of a mile south of this, is a large mass of

tuff-breccia, lying east of the serpentine, but ver}^ closely re-

sembling some of that to the west in the Middle Devonian

Series.

The purely sedimentary rocks, in addition to the banded

cherts, are jaspers, phyllites, rarely so fissile as slates, and gener-

ally pale brown or green in colour. These pass into jaspers, or

are veined or interstratified with jasper. There is no exact

analogy for these rocks among those of the higher series, unless

they are derived from the Upper Devonian mudstones, which

seems unlikely. It is these rocks, if any, that are to be con-

sidered of Lower Devonian age. It is quite impossible to esti-

mate their thickness.

2. The Tamworth Series of Middle Devonian age.

The main interest in the stratigraphical portion of this paper,

lies in this division of the geological record. We cannot yet,

however, be certain as to the relative thicknesses of the subdivi-

sions that have been adopted. The zones proposed depend partly

on their lithological character, partly on the fauna of their

associated limestones. In place of the single horizon of limestone

formerly recognised, three are now believed to be developed,

though the position of one of them is scarcely known at present.

The three, in probable chronological order, are as follows : the

Nemingha Limestone, the Loomberah Limestone, and the Moore

Creek Limestone.
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To see the succession most clearl}/, we must commence at the

anticline in the valley of the Seven Mile Creek, and follow west

along the line of section described by Messrs. David and Pittman.

The lowest beds are radiolarian claystones, in places more or less

cherty, and associated with several bands of tuff. Above them

comes a narrow band of limestone, bent sharply by the anticline.

It is not more than fifty or a hundred feet thick, and is so altered

by the contact-effect of the adjacent granite, that its fossil-con-

tent is scarcely recognisable. The presence of Favosites, Alveo-

lites, Biphyphyllum, and a pentameroid shell, was noted by the

previous observers. For reasons which will appear subsequently,

this limestone is considered to be on the same horizon as that

which we have termed the Nemingha limestone. It is associated

with more or less tuffaceous material. Above this commence

the great thicknesses of radiolarian cherty claystones with

lenticular, interbedded, radiolarian limestones, and vast quanti-

ties of pyroclastic material, that form the bulk of the Middle

Devonian Series. Not far above the limestone, however, is

frequently found a finegrained, grey, quartzitic rock, and, above

this, is the greatest and most persistent of the zones of igneous

rock. In this portion of the district, the Igneous Zone is com-

posed chiefly of pyroclastic rock, though, elsewhere on this

horizon, large masses of spilite and spilite-porphyry are developed.

For convenience of reference, all the Tamworth Series up to and

including the Igneous Zone are here classed as the Lower Middle

Devonian Series.

The Upper Middle Devonian Series, above the Igneous Zone,

consists of a great thickness of cherty radiolarian claystone, and

banded cherts, with lenticular masses of radiolarian limestone,

interstratified with pyroclastic rocks. This extends uninter-

ruptedly up to the base of the Baldwin Agglomerates in the

Upper Devonian Series. If we anticipate the discussion of the

distribution of this series, however, it will be seen that, on two

horizons in this sequence, limestone might occur. Northwards

of Messrs. David and Pittman's line of section, the large mass of

limestone on Moore Creek will be found to lie among radiolarian

cherts above the Igneous Zone, but far below the Baldwin
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Agglomerates. The horizon so determined is taken as the Moore

Creek limestone horizon. South of the limits of the present

map, in the Parish of Loornberah, is a richly fossiliferous lime-

stone also occurring a short distance above the Igneous Zone,

but differing in character from the Moore Creek limestone. This

is accepted as marking another horizon, that of the Loomberah

limestone. Very little is known of it as yet, and its relation to

the Moore Creek limestone is undetermined. The presence of

this limestone in the area covered by the present map is not fully

proved, though two unfossilifeious masses in the south-eastern

corner probably belong to it.

Fossils of the Tamworth Series.—The fauna of the Nemingha

and Moore Creek limestones is tabulated below :
—

Nemingha Limestone.

Lower Middle Devonian.

Favosites gothlandica var.

moonhiensis.

F. muUitabulata.

F. pittmaiii.

F. sp., ci./orbesi.

*F. sp.nov. tt.

*/^. sp.nov. 13.

*Stro7natopora sp.

*Stromatoporellad) sp.

*Diphyphyllum, porteri.

MooRE Creek Limestone.

Upper Middle Devonian.

*Lithistid Sponges (several un-

determined species).

Favosites gothlandica.

F. basaltica var. salebrosa.

F. squamulifera.

*F. sp., ci. pittmani.

F. crumtneri.

*F. reticulata.

*F. sp.nov. y.

*F. sp.nov. 8.

Stromatopora sp.

Stromato2)orella(1) sp.

Diphyphyllum porteri.

* D. giganteum.

D. robustum.

*D. sp.nov.

Spongophylluin giganteum

.
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*Tryplasma, sp.f

* Sanidophyllum davidis.

'^^ Alveolites sp.

* Cyathophyllum, sp.no v.

* Heliolites porosa

*H. sp., cf. interstincta.

*Syringopora sp.

*Monticuliporoid.

Crinoid-stem ossicles.

Peiitameroid brachiopod.

*A thyris sp.

*Zygospira sp.

*Ccelospira{1) sp.

Sanidophylhiin davidis.

Alveolites suhcequalis.

Litophyllum konincki.

*i^. sp.nov.

Actinocystis cornu-bovis.

Cyatho^yhylhim ohtortutn.

Microplasma pai^allelum.

Heliolites porosa.

Syringopora auloporoides.

S. porteri.

Crinoid-stem ossicles.

*Peiitamerus sp., cf. knightii

*Atrypa sp.

* A viculopecte7i(lj sp.

*Cyclonema sp.

Indeterminate gasteropod, * Vetotuha sp.

four inches long.

In drawing up this table, the writer has had the privilege of

using the collections of Mr. T. England, B. A., of Tamworth, and

Mr. S. M. Tout, to whom he is greatly indebted, and, in these

as well as in his own, occur several forms, kindly determined by

Mr. W. S. Dun, which do not appear in the earlier lists. These

have been marked with an asterisk.

It mav be advisable to call attention to the points of difference

in the two faunas. The Nemingha limestone is characterised by

the abundance of Favosites multitabulata and of F. pUtmani.

t Mr. Etheridge states that this species is very like T. lonsdalia var.

scalari/ormis, which he has already recorded from the Nemingha Lime-

stone (Memoirs Geol. Survey of N.S.VV. Palseontological Series, No. 13,

p.81). He is preparing a description of this form, with others collected

from the Devonian rocks of the Great Serpentine-Belt.
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Stroiiiatopora is fairly common, and a form of Ileliolites, that is

apparently not porosa, is occasionally present, while a certain

species of Tryplasma is rather common The other forms are of

less stratigraphical importance, and Sanidophyllum, though occa-

sionally present, is very rare. The Moore Creek limestone is

characterised by the abundance of Sanidophyllum davidis, Spon-

yopliyUuin giyanteuni, Actinocystis cornu-hovis^ Syringopora aulo-

poroides, Litophylhtvi koaincki, and Heliolites porosa, the last

often forming very large masses. All these forms are rare or

not developed in the lower limestone.

The study, b\^ Dr. Hinde, of the radiolaria of the Middle

Devonian Series included the description of fifty-three new

forms(lO); others still await description.

The Upper Middle Devonian claystones, but not, so far as is

at present known, the Lower Middle Devonian, contain numerous

casts of Lepidodendron australe, both in its normal form, and in

the /iT^iorria-condition. It may be found especially in Long

Gully, and also in Loder's Gully, but is not so abundant here as

it is in the Upper Devonian rocks.

Distrihution of the Lower Middle Devonian Rock<.—Taking

the limestone (associated with tuff), the cherty and quartzitic

rocks, and the Igneous Zone as the characteristic rock-types of

the Lower Middle Devonian Series, let us trace them northwards

and southwards from the above-mentioned line of section, to

ascertain the structure of our area. The northward-pointing

arch of the limestone in the anticline in Seven Mile Creek, is

met by another pointing southwards, and very sharply bent.

Its two branches are close together, and, traced northwards,

appear at intervals all the way to Moore Creek. They form

narrow, lenticular patches generally closely associated with pyro-

clastic rocks, and frequently completely surrounded by them, or

appearing merely as large or small inclusions of limestone in a

mass of pyroclastic rock. This passage of a band of limestone

into an igneous breccia containing fragments of limestone is a

constant feature of this horizon throughout the whole of the

Serpentine-Belt, as was pointed out in earlier papers, and is

particularly well exhibited in the Nundle District(15). It is also

10
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seen in the Middle Devonian Series of the Dillenburg district, in

Germany(18), in the Carboniferous formation of the Isle of

Man(19, Vol. ii., p. 25), and elsewhere. As will appear later

(p.574), the same structure is developed in the Ordovician Series

of the West of Ireland, in association with a varied group of

rocks, some of which are remarkably like those of the Middle

Devonian formation of New South Wales(20).

The various outcrops of limestone do not join up regularly

into two lines continuing the branches of the Seven Mile Creek

anticline. Sometimes three lines are present, sometimes only

one. The grey quartzite appears here and there in small amount.

The occurrences of pyroclastic rocks, which are indicated on the

map in a generalised manner only, are equally irregular in their

development, though all are approximately parallel. The dip of

the rocks is very steep {60°-85'' to the N.E. or E.N.E.), and the

exposures in the steep easterly-flowing gullies show much shear-

ing and shattering. All these features indicate that the Lower

Middle Devonian Series in the narrow zone along the margin of

the granite-massif, is affected by much strike-faulting and repeti-

tion, as well as simple folding. Intrusive into those rocks are

some small basic sills of porphyrite; that occurring in the south-

western side of portion 158, Woolomol, has phenocrysts of basic

labradorite, and has suffered very little from the metamorphosing

effect of the granite when compared with the pyroclastic rocks.

We return to Seven Mile Creek, and now trace the Lower

Middle Devonian Series to the south-east. The continuous band

of limestone ceases by the Loder's Gully track to Tamworth, but

is represented beyond this by small isolated lenticular masses

which run round the wide open valley of Seven Mile Creek, and,

swinging round in a rough semicircle, are found again in the

small ridge west of TintinhuU railway-platform.

Here the limestone is again associated with a small amount of

pyroclastic matter. Below the limestone, the regular sequence

of outcrops of claystones and tuffs curves in a similar manner,

dipping to the south-west, south, and finally to the south-east.

To the east of the anticlinal axis, they follow parallel to the

boundary of the granite, and dip steeply to the north-east and
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north. They have here undergone considerable metamorphism,

which has increased their resistance to erosion, so that they form

a ridge between the granite and the valley of Seven Mile Creek.

Thus this arching of the strata is not a simple anticline, but an

ovoid pericline. The discontinuity of some of the beds suggests

that some faulting is also present, but this cannot be proved.

An apparent thickness of about a thousand feet of strata is ex-

posed below the limestone.

Above the limestone are, here and there, masses of the fine-

grained quartzitic rock, and a thickness (at Tintinhull) of ap-

proximately four hundred feet of claystones with some radio-

larian limestones, and a small amount of pyroclastic material.

Elsewhere this zone is of greater thickness. The angle of dip at

times is quite small; one has been measured as low as 5° to the

S.S.W. Above these comes the great mass of pyroclastic rock,

which makes up the Igneous Zone. It is not more than one

hundred feet thick at the head of Loder's Gully, but increases in

width to the south, the outcrop being more than a quarter of a

mile across. The very indented outline of this mass is partly

the result of an interdigitation of claystones and tuflfs, but may
also indicate some repetition of beds by strike-faulting. The
wide zone of pyroclastic rock forms the crest of the ridge between

Loder's Gully and Seven Mile Creek, and, swinging round in

conformity with the limestone, and becoming more coarse in

grainsize as it turns, it is partly replaced by massive igneous

rock (porphyritic spilite) about half a mile south-west of Tintin-

hull railway-platform. The line of junction of the massive and
pyroclastic rock is not anywhere visible; indeed, there seems to

be a passage between the two. On either side of the massive

rocks is a varying amount of pyroclastic material, usually fine-

grained. It varies somewhat in character; sometimes it has a

granular base with a grainsize of about 0-5mm., but more usually

the base is aphanitic and more or less vesicular. Except for the

presence of vesicles, the rocks are very similar to those which

occur in the Eastern Series, in the Nundle district(l7, p. 146).

With these is a finegrained, apparently massive rock, which

microscopical study shows to be pyroclastic. The matrix of the
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rock is the same as that of tlie more finely granular spilite-por-

phyrites, and contains some well shaped phenocrysts, bui the

majority of the larger grains, which are only 0-2 mm. in diameter,

are fragments of albite-crystals. There are also fi-agments of a

pilotaxitic, fel spathic rock rather poor in ferromagnesian minerals

(keratophyre), as well as others richer in these minerals (sf)ilite).

This rock is one of the most finely granular of the rocks which

seem to have a character intermediate between that of massive

and pyroclastic types.

The petrological character of this complex must be our guide

to further uiu-avelling the stratigraphy of the Lower Middle

Devonian Series. The wide alluviated valley of the Cockburn

River obscures any direct linking of the formations across the

stream, but the exact equivalent of the Tintinhull spilite is

found to form the small hill in portion 48, Parish of Nemingha,

by Pullman's farm. The hill, which is probably divided by a

fault, consists of two masses of porphyritic spilite, separated by

a band of pyroclastic material. The upper mass shows some

indefinite signs of ellipsoidal partings. The dip of the associated

beds (W. 10° N. at 40°) shows that a syncline exists below the

river, and that this spilite-mass may well be the same band as

that occurring at Tintinhull. As this rock was fairly free from

epidote, it was chosen for analysis, and proves to be thoroughly

albitic(see No.ll30, p.602).

Eastward of this hill, are phyllitic claystones and quartzitie

rocks, resembling those that lie between the Igneous Zone and

the limestone. But, in place of the limestone, the igneous band

appears again, southwards from portions 66/148; its reappear-

ance is probably due to a fault, rather than to anticlinal folding,

as the dip is to the west also. Tlje igneous series here consists

chiefiy of pyroclastic material, but on its eastern side is a mass

of porphyritic spilite like that at Tintinhull. The thick pyro-

clastic series extends southwards for over two miles, and forms

the greater part of the hill, which we will term West Gap Hill

(see Topographical Map, PI. xlix.j. The indented outline of the

igneous rock, and its repetition, probably indicate the presence

of a group of strike-faults here. The nature of the rock varies
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to a certain extent: parts of it are richer than the remainder in

fragments of keratophyre, and very coarse-grained agglomeratic

rock, part of which is very ferruginous, occurs immediately west

of the Gap. Associated with these is a red finely granular to

aphanitic tuff, that appears quite massive in hand-specimens,

save for the presence of a few larger fragments. The associated

cherts are interbedded with tuffaceous material, and the beautiful

instance of an intrusive tuff, which is discussed below, came from

this spot. See Text-fig. 5 and Plate liii., fig. 10.

The mass of tuffs and breccias is invaded by a small intrusion

of dolerite in the southern end of the hill. On the northern end

of the hill, a spur runs towards the forking of the roads. This

consists very largely of banded claystones and grey quartzite like

that at Tintinhull. At the base of the hill, and following up

the Gap Road, is a series of limestone-outcrops. One of these,

the large mass exposed in portion 163, was the source of tho

fossils described by Mr. Etheridge from "Beedle's Freehold "(11).

The limestones north of the Gap are usually grey or white, and

are more or less associated with tuffaceous material (see p. 575).

South of the Gap, the limestone has a reddish colour, doubtless

connected with the presence of ferriferous keratophyres. (See

chemical analyses, p. 611). A small quarry was opened in these

to exploit the Nemingha crinoidal marble: several varieties of

ornamental stone were obtained, of which beautiful examples

may be seen in the museums of Sydney, particularly the Techno-

logi(;al Museum. [See the coloured illustration in(13)]. The stone

has not yet been put to much use commercially. This is the

typical occurrence of the Nemingha horizon, and the strati-

graphical details mentioned above are the grounds upon which

it is correlated with the limestone of Seven Mile Creek. For

some distance south of here, as will appear more particularly in

a later communication, the limestone is directly associated with

massive, brecciated, ferruginous rocks, keratof>hyres and the like,

and is separated from the Igneous Zone by a considerable thick-

ness of claystones and cherts. The close approximation of the

limesione and the Igneous Zone in the Gap must be due to fault-

ing. A small fault is visible by the limestone-quarry, marked bv
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a breccia of red and white limestone. The fauna of this lime-

stone has been tabulated above.

Directly east of the Nemingha limestone zone is the largest

mass of porphyritic spilite that occurs in the district; it forms

the ridge termed East Gap Hill. This, also, must be correlated

with the Tintinhull spilite. The southern end of the hill consists

of pyroclastic rocks, with the seemingly massive, ferruginous

keratophyre-breccia like that on West Gap Hill. This passes

without any junction-line into a very vesicular porphyrite, and,

on the top of the ridge, into a slightly vesicular porphyrite, with

phenocrysts of albite, and a subvariolitic groundmass of felspar,

uralite, and chlorite (see Text-tig. 4, p. 565). Except for the

greater abundance of the felspar, the mineral-composition is

exactly that of the spilites of Tintinhull, and there is little reason

to doubt that this is but a thicker, and more coarsely crystalline

portion of the same mass as the other rocks, brought by faulting

or folding into its present position. The northern end of East

Gap Hill is occupied by a mass of rather decomposed dolerite,

which invades the spilite-porphyrite, and extends nearly to the

Cockburn River. This intrusion is partly albitic, but the greater

portion contains andesine, or labradorite. We will return sub-

sequently to discuss the manner of origin of the igneous rocks

of East Gap Hill(p.564).

Eastwards of this occurrence of the Igneous Zone, we can not

determine the tectonic structure with any degree of probability.

No further zones of igneous rock occur, which resemble either

the spilite-porphyrite, or the ferruginous keratophyre-breccias

described above. Moreover, the angles of dip of the strata, when

observable (and this is but seldom), afford no help, being usually

almost vertical. However, the large mass of limestone in por-

tion 91 and the eastern end of 88, though too altered for the

preservation of fossils, resembles that of the horizon last de-

scribed, and may be supposed to be the limestone that should

occur below the spilite-porphyrite of the Igneous Zone on East

Gap Hill. Isolated lenticles of limestone occur on the same

horizon in portion 168, and are included in a mass of tuif-breccia

in portion 207, while a possible continuation of this zone is shown
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by the small patch of limestone in the keratophyres of portion

175 (see p. 57 2). The lenticles of limestone that lie about a

quarter of a mile east of this line, in portions 180 and 216, are

probably on the horizon of the Loomberah limestone. They are

white, crystalline rocks, free from pyroclastic impurities, and all

trace of fossils has been lost. East again of these, there is another

line of doleritic intrusions, lying along the western side of Spring

Creek. These may perhaps be correlated with the Igneous Zone.

If so, we may class with the Nemingha horizon the series of lime-

stones that occur in the creek-valley, and commence to the

north with the large mass of metamorphosed limestone, in por-

tions 88, 91, and 118, which is exactly like that described

above. This is followed to the south by a series of small lenses

of limestone, generally intimately associated with pyroclastic

rocks, occurring in portions 126, 216, and 153. At the southern

edge of the map in portion 121, is a large lenticular mass of

white crystalline limestone, quite free from traces of fossils, about

400 yards long and 60 yards wide. This is probably on the

same horizon as the limestone that occurred on the boundary of

portions 180 and 216, and may tentatively be classed with the

Loomberah limestone. The stratigraphy of the southern end of

the area mapped is quite indefinite. To complete the tracing of

the structure-lines, as far as is possible, one may note that, east

of Spring Creek, in portions 113, 119, and 123, is a mass of

highly altered dolerite, and other basic rocks, which may repre-

sent still another repetition of the Igneous Zone. Further

repetitions of the rocks of the Lower Middle Devonian Series

occur, as has been noted above, among the rocks of the Woolomin

Series, and, together with them, make up the Eastern Series,

which lies east of the Serpentine-Belt.

Distribution of the Upper Middle Devonian Rocks.—This series

has been defined as that extending ffom the Igneous Zone, which

closes the Lower Middle Devonian, upwards to the Baldwin

Agglomerates. It includes the Loomberah and Moore Creek

limestones, but, as these occur at opposite ends of the area

mapped, their relation to one another is not known. Apart
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from these limestones, the Upper Middle Devonian Series is a

monotonous succession of radiolarian claystones and cherts, with

lenticular intercalations of radiolarian limestone, frequent casts

of Lepidodendi'oti australe, preserved in the radiolarian rock,

with abundant masses of interstratitied and intrusive pyroclastic

rock, which show spheroidal weathering particularly well in the

railway-cuttings. The interstratified tuft's may also show casts

of Lepidodendron or contain radiolaria.

The limestones which occur at the extreme south-eastern end

of the map, which, also, have been correlated with the Loomberah

limestone, and the cherts associated with them, probably belong

to this series; but the southernmost definite instance of its

occurrence is afforded by the rocks that form the western slopes

of West Gap Hill. The zone occupied by the series then follows

the flexions of the Lower Middle Devonian rocks, bending with

syncline and anticline, passes up Loder's Gully, and forms the

hills by the Tamworth trigonometrical station, and the western

slopes of the ridge extending to Moore Creek. Here the lime-

stone occurs in abundance, and is the type-occurrence of the

Moore Creek limestone. Only one band is present, but, as shown

on the map and sections, (Plates l.-li.) it is much folded, faulted,

and repeated. The previous writers have stated that the lime-

stone reaches a thickness of 1000 feet, but the writer has not

seen any section showing a thickness of limestone which one can

with safety assume to be more than 450 feet. The evidence

available is too poor to admit of a more definite statement than

this. The masses of limestone are lenticular in shape, and thin

out, and disappear about a mile south of the creek. They are

directly underlain and overlain by radiolarian cherts.

The greater part of the Upper Middle Devonian Series is

repeated by the fault that runs along Spring Creek through the

Tamworth Common, which fault was discovered by Messrs. David

and PittmanO). This is not a simple fault, however, but a fault-

zone or plexus. In several places, the faults are made very

obvious by the fact that the adjacent rocks have been strongly

silicified or even metasomatically replaced by quartz, owing to

the action of siliceous solutions rising; in the fault-fissures. The
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lowest beds made visible by the fault are the clayshales and

chei-ts, immediately underlying the limestone, which is obviously

of the same character as the Moore Creek limestone, is silicified

in the same way, contains precisely similar fossils, and is asso-

ciated "with similar rocks. The silicification of the limestone is

very irregularly distributed
;

portions of some fossils may be

replaced by silica, a sort of beekite, while the remainder may be

pure calcite. Again, long or slxjrt, irregular, siliceous bands occur

quite apart from the fossils, or, again, the fossils may be found

to have merely an outer skin of silicification. The limestones on

Spring Creek are divided up into small masses, partly, no doubt,

by the plexus of faults (sometimes marked by fault-breccias),

but also owing to the fact that they were originally formed as

small lenticles, or masses which interdigitated with the cla}^-

stones. This is clearly seen in a small cutting below the Cor-

poration's stone crushing mill (see Text-fig. 2). These claystones

Fig 2.— Lenticular coral-limestone and radiolaiiaii claxslone of the Mooie
Creek horizon, exposed in road-cutling by the rock crushing plant

on Spring Creek, Taniwor th Common.

are of the normal siliceous type; they are not calcareous mud-

stones, such as one might expect if the coral-reef, that is now
limestone, had risen to the surface of the sea, and had come

under the shattering influence of the waves. In this way, the

Tamwortli and Moore Creek limestones differ from the Devonian

limestones of Ohio, that were described by Grabau, and from

other limestones of a like character(21).

Neither the Moore Creek nor the Tam worth limestone-occur-

rences are closely associated with any igneous rock, though a

short distance above the limestone at Tamworth are a few thin

bands of pyroclastic rock, and some very narrow layers of fel-

spathic tuff, which show the clearest evidence of their intrusive
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character. Little veins, that break across the stratification of

the claystones, project outwards from the otherwise apparently

interbedded tuff. It was first pointed out to the writer by Mr.

Aurousseau, B.Sc, that one of the bands of igneous rock about

a yard in width, tliough no difi'erent to the naked eye froin the

normal fine-grained tuff, was really a massive and thoroughly

albitised spilitic dolerite. Though a number of other fine-grained

igneous rocks in the Upper Middle Devonian series have since

been subjected to microscopic examination, this is the only

massive rock yet found in that series. It occurs in the road,

metal-quarry, at the southern end of the ridge beside the creek.

In this quarry, and in that adjacent to it, are the most accessible

examples of the interbedded lenticular radiolarian limestones.

They occur up to six feet in length, and nearly two feet in width,

but the majority are smaller than this. Some sign may at times

be seen of a structure that has been most clearly observed in a

limestone-lens at Nundle, namely, that the same lines of strati-

fication as are in the adjacent mudstone continue right through

the limestone, but are much further apart here than in the clay-

stones. The bedding-planes of the claystones, therefore, appear

to bend inwards at either end of the limestone-lens, and thus to

follow its outline (see Text-fig. 3). Presumably the lens was

Fig.3.—Lenticle of Radiolarian Limestone.

formed by segregation of lime in the soft unconsolidated muds,

which have subsequently been much more closely compacted by

pressure of ot^erlying sediment, etc., than the solid lens which

had formed in them.

Below the limestone at the southern end of its outcrop, is a

small anticline noted by the previous authors. It seems, how-
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ever, to be most probably only the dragged-down edge of the

strata adjacent to the fault.

West of this limestone-horizon, is the monotonous series of

claystones and lenticular radiolarian limestones extending to the

foot of the ridge between the Moore Creek and Manilla roads,

which ridge is composed of the Baldwin agglomerates. For this

reason, the claystones must be correlated with the cherty rocks

that lie below the agglomerates, at the mouth of Long Gully, and

would, therefore, indicate that a variation of the degree of silici-

fication may occur when a series is traced along the direction of

the strike. Such variation is, indeed, very common in the rocks

of the Upper Middle Devonian Series, and often causes uncer-

tainty as to the proper correlation of isolated occurrences.

The repetition of the Ui3per Middle Devonian Series is found

again on Moore Creek, where the limestone itself is repeated in

the small hill in portions 41, 42, 43 of the Parish of Woolomol,

which is the top of an anticline. This limestone is exactty

similar in all its features to the other large mass of limestone on

the southern side of Moore Creek, and must clearly be correlated

with it. Unfortunately, the whole of the central part of the

Parish of Woolomol is covered with drift, so that the details of

the stratigraphy are hidden. It may be safely assumed, how-

ever, that a fault separates the limestones in portions 41-43 from

the pyroclastic rocks immediately to the west of them, as the

intervening distance is far too small to permit of the unhindered

development of that part of the Upper Middle Devonian Series

which lies between the horizon of the Moore Creek limestone

and that of the Baldwin Agglomerates.

The geological sequence is very indefinite south of the Peel

River owing to the want of clear exposures. The Baldwin

Agglomerates may be recognised on the hill east of Goonoo

Goonoo Creek, and all the country €ast of these is made up of

slightly silicified and soft radiolarian claystone, with lenticular

limestones and pyroclastic intercalations. These most probably

belong to the Upper Middle Devonian Series, but it has not been

possible yet to link up definite bands of pyroclastic rock with

similar bands north of the river. The alluvium of the Peel
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River seems to hide some line of faulting or discontinuity, in the

litholof^ical character of the countr3\

Igneous Rocks of the Middle Devonian Series.

In the foregoing, the more important occurrences of igneous

rock have been brietly mentioned, but no attempt has been made

to discuss the conditions attending their development. This we

will now endeavour to do. The most varied and instructive area

is that of East Gap Hill, of which a sketch map is given (Text-

tig.4). Passing from north to south, one has :
—

1. Massive dolerite.

H.Porphyritic spilite.

S.Spilite only slightly porphyritic.

4.Vesicular spilite.

5. Passage-rocks between vesicular spilite and V)reccia.

6. Breccia or agglomerate.

There exists a very clearly marked boundary between the

first two, but a gradual passage between all the other menjbers.

There can be no doubt that the dolerite is intrusive into the

cherts, and also into the spilites. 'J he relations of the spilites

are not so clear. Along the eastern, and presumably lower

side of the igneous mass, the boundary of the spilite seems to

transgress the bedding of the cherts, and is rather irregular,

thougrh it is not clear whether it should be considered trans-

gressively intrusive into consolidated cherts, or merely into, the

semi-liquid unconsolidated sediments on the sea-floor. This

point was discussed in another connection in the previous

paper(17). The igneous rock along this eastern (lower) side is

locally brecciated, and such breccias, often with the relations of

intrusion-breccias, may contain very vesicular patches. These

vesicular patches of breccia may grade into massive vesicular

rock and thence into the dense solid rock of the main mass of

spilite. 'J'his seems to indicate that the igneous mass was

intruded into sediments that were at least partially consolidated.

From this edge of the mass, there projects a narrow tongue of

solid spilite a short distance to the east, but it is not clear that

this is a feeding dyke; it may be merely a portion of the mass
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displaced between two faults. The main mass of the intrusion,

occurring on the top of the ridge, contains large and abundant

phenocrvsts of albite. These decrease in size as the rock is

traced to the south, and the rock at the same time becomes more

Fig.4.—Sketch Map of the East Gap Hill Complex,

and more vesicular; it begins to take on a reddish tint: fragments

make their appearance, and imperceptibly one passes into breccias

and agglomerates, composed of more or less ferruginous kerato-

phyreror spilites, in which the ferromagnesian minerals have

been destroyed, leaving only a red staining of haematite. These
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are described in detail in a later portion of this paper. The

relation of these breccias to the overlying sediments is obscured

by drift. The Nemingha limestones follow immediately west of

the hill, but are believed to be separated from the igneous rocks

of East Gap Hill by faulting. They show no sign of contact-

alteration, and there is other evidence of the presence of one or

more strike-faults running through the Gap itself, e.g., in the

presence of a fault and a band of fault-breccia traversing the

limestone in the "red marble" quarry in Portion 134. The-

problem is rendered more complex by the presence of tuffs in

intimate association with the limestone, which often cannot be

distinguished from those that occur in the Igneous Zone and lie

stratigraphically several hundred feet above the limestone.

The igneous rocks of West Gap Hill are almost entirely frag-

mental. They are quite similar to those of East Gap Hill, of

which they are, it is believed, the faulted equivalent They are

sometimes very coarsely granular, the fragments being several

inches in length, and include cherts and limestones, as well as

igneous rocks. The cherts form particularly large angular pieces.

This mass of fragraental rock is invaded by massive albite-

dolerite, which occurs on the southern end of the hill. Various

exposures show the relation of the pyroclastic and sedimentary

rocks to one another, and the frequently intrusive nature of the

former can be thoroughly substantiated. No single specimen,

however, is more instructive than that shown in Text-fig. 5, and

Plate liii., fig. 10. This consists of green banded chert, with

intercalated bands of purplish pyroclastic material, which have

a sharply marked boundary on the one side against the chert,

and a gradual passage between the two rocks on the other. This

is clearly due to successive small eruptions of tuff, which filled

the sea with fine ash, that deposited in layers at first sharply

distinct from the clay on to which it fell, but faded away

gradually upwards, as the slowly settling remnants of the ashy

material became more and more mixed with the normal sediment

(radiolarian clay). Intrusive into this banded rock, and cutting

across its bedding-plane, is a tongue of breccia, of the same com-

position as the interbedded tuff", though of larger grain-size.
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The writer has not been able to find an account of associations

of pyroclastic rock and sediment exactly similar to those of the

in

Fig.5.—Interbedded and intrusive pyroclastic rock, West Gap Hill.

Figs 6-7.—Intrusive pyroclastic rocks, Railway-cutting, Nemingha.
Fig.8.—"Eddy-bedding" in claj^stone and tuff, Railway-cutting, Neiningha.

Tamworth District,* and has been led to adopt tentatively a

rather speculative explanation of the features present. A fact

* See Postscript to this paper.
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that is difficult to understand, is the almost complete absence of

glassy matter among the pyroclastic rocks. As will be seen,

they consist (a) of fragments of rocks passed through by the

ascending igneous mater-ial, chert, limestone, etc.. and (6) frag-

ments, isolated crystals, and portions of crystals from medium-

and fine-grained rocks of the dolerite-spilite-keratophyre series.

In the case of the "intrusive tuffs," the rock consists largely of

grains of minutely crystalline trachytic keratophyre, which recall

the constituent granules in the brecciated keratophyre of Hyde's

Creek(17). Tliough the ascending magma must have been rapidly

chilled by the wet sediments, it must also have been charged

with a considerable amount of water, from which it could not

free itself. There would thus be a mineraliser constantly present

during the period of consolidation, which might partly account

for the advanced crystallisation, frequently very minute, of the

rock.. Also, any glass that formed in these conditions would pro-

bably be rapidl^^devitrified, and, indeed, much of the crypto-crys-

talline grains may be devitrified glass. The movement of the

molten material below would break up the crust as it consolid-

ated, and it would also be shattered by the strains produced in

the necessarily rapid variations in temperature, so that, above the

level where the crystallisation took place, the comminuted igneous

material would move forward in the form of a watery slurry or

mud. This mud would escape from the vent in which it rose, by the

path of least resistance, which, under a considerable overburden

of silt and sea-water, might sometimes be by intrusive injection

into the surrounding partially consolidated sediments, at other

times, by breaking through and discharging into the sea. This

would doubtless be accompanied by more or less energetic con-

vulsions. In the latter case, the igneous material would settle

down on the sea-floor, as a band of tuff, either pure or mixed

with normal marine sediment. Hence might arise the well

ascertained fact, that it is often quite impossible, by purely

petrographic means, to distinguish between a sedimentary and

an intrusive pyroclastic rock in this district.

An objection to this explanation, which cannot yet be satis-

factorily answered, is the uncertainty that the greatest depth
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which we can assume for the sea in which the sediments were

deposited, would give an overburden of water and silt sufficient

to act in the manner indicated. There would also need to be a

rather nice adjustment of the rate of protrusion of the magma.

If it were greater than that necessary for the development of

intrusive tuffs, masses of lava would invade the sediments, and

different features would result.

It seems possible to explain thus the passage between the

massive and brecciated igneous rocks seen on East Gap Hill, and

also, though not so clearly, on the ridge north-west of Tintinhull

Hailway-platform. The upper portion of a mass of lava intrusive

into, or flowing through wet, semi-consolidated sediment, would

naturally be especially liable to brecciation. Again, the abundant

opportunity offered by such brecciation for the passage of solu-

tions would be exceptionally favourable for the destruction of

the ferromagnesian minerals, and the oxidation of their iron-

content to magnetite and haematite. To some such processes,

the peculiar features of the red breccias and agglomerates of

East and West Gap Hills may owe their origin.

The sections exposed in the railway-cuttings between Tam-

worth and Tintinhull, particularly those immediately east of

Nemingha, afford further examples of this phenomenon, as will

be seen from the features illustrated in the figures herewith.

(Text-figs. 6, 7, 10, 12).^ An intrusion of pyroclastic material into

partially consolidated sediment might be expected frequently to

transgress the bedding-planes of the sediments, to ^rrumple them,

and to include numerous crumpled or uncrumpled fragments of

them. The exposures illustrated clearly exhibit these features,

and further indubitable evidence of intrusion is afforded by the

microscopical preparation illustrated in Plate liii., fig. 6. The

original of this is in the collection of the Geological Survey

of New South Wales (No. 1190), and, was one of the slides used

by Messrs. Pittman and David in the preparation of their work.

The writer is indebted to these gentlemen for permission to

* Compare with these illustrations the figure given by Sir A. Geikie of a

breccia invading a slate (19, Vol. ii., p.50, fig.198). The explanation of

this feature is not, however, applicable to the Tamworth rocks.

^l^^^X"^'
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illustrate it here. Again, lateral injections and explosions

within unconsolidated sediments of the character we are con-

sidering, would be accompanied by more or less sliding of the

lamellse over one another, which would result in the tearing up

.•OA.

of the lamellse, and their injection into one another. This is

particularly well shown when black carbonaceous layers alternate

with white tu£F. A specimen of this is illustrated by Text-

figure 11, Again, the small convulsions caused by the ejection
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of material, would occasion some oscillatory movement in the

water on the sea-floor, which might result in a sedimentary struc-

ture resembling current-bedding in the mass of the silt lifted

and redeposited at each convulsion. The specimens illustrated

by Text-figs. 8 and 9 may perhaps be an example of this. We
may compare with figure 8, the illustration of false bedding in

chert seen by Clements in the Pre-Cambrian rocks of Michigan,

which are also associated with tuflfs (22, Plate xxvii.). It

must be noted, however, that ripple-markings were seen among
these rocks by the previous authorsO). According to Hunt(23),

these do not necessarily indicate a very shallow sea. They may
form at considerable depths, as much as 188 metres in one

instance cited, It is not clear to the writer whether the features

seen in Text-fig. 8 are the result of a general rippling oscillation

or eddying produced as suggested above. The extremely local

character of the phenomena may indicate that the latter alterna-

tive is the more probable.

Intrusions Of pyroclastic rock into more consolidated chert

would require more energetic explosions than those described

above, and would result in much shattering. Rocks which

illustrate this are very frequent along the west side of the

serpentine in Spring Gully, and have been found in the Nundle

District(17, pp. 166-7.* See also p. 575).

The conception here advanced, of the semi-liquid nature of

unconsolidated fine-grained sediments, is in accord with the

results of Dr. Sorby's studies(34). Injection of pyroclastic

material into sediments with varying degrees of consolidation

down to that of a "creamy" {op. cit., p. 197) consistency, would

naturally result in an appropriate variety of intrusion-phenomena.

Ejection into the open water, and normal sedimentation would

be the limiting case.

Another igneous complex of great interest occurs in Mr.

Macllveen's property (Portions 180, 175, and 162, Parish of

Nemingha), about two miles south of East Gap Hill. A sketch-

* In the first part of this series of papers(i4), a diff"erent explanation of

the intrusive tuflfs was suggested, but experience has shown it to be un-

tenable, and it has been withdrawn(i7, loc. cit.).



572 GRKAT SKMPENTINE-BELT OF NEW SOUTH WALES, V.,

map of this is given in Text-fig. 13. It recalls some of the

features of the Hyde's Creek complex(l7). The western side of the

area sketched consists of normal, steeply dipping, banded chert,

Dolerite

Md^neNfe-Keratophyre

Breccia & AfJfSlomerar

m "
Tuff wifh pebbles

Fig.13.—Sketch Map, Macllveen's Igneous Complex (Neniingha Parisli).

which, at its contact with the keratophyre, is impregnated with

haematite, or is changed into red jasper. The line of contact runs

in a N.N.E. direction for half a mile, and then is deflected into a

direction a little west of north. The keratophyre, east of this

line, varies from a rock with very little iron-ore, to one rather

rich in magnetite, which has been more or less replaced by

haematite. There are also vesicular and slaggy varieties, as at

Hyde's Creek. The keratophyre includes large fragments of

limestone, and an intimate, breccia-like mixture of limestone,

chert, and magnetite-keratophyre; it is also traversed by small
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veins of red jasper, and hsematitic chalcedony. In microscopic

structure, the rocks have many of the features of the kerato-

phyres in the breccias of the Gap Hills. When traced north-

wards, the keratophyre becomes mixed with breccia, and coarse

agglomerates, containing large boulders of a magnetite-kerato-

phyre-porphyrite, while the northern extremity of the complex

is a mass of coarse agglomerate, 100 yards wide, mixed with

intrusions(l) of vesicular hsematitic keratophyre, and large intru-

sions of massive keratophyre-dolerite, beside which is a large

mass of the porphyrite. Brecciated jasperised chert occurs on

either side of this. It would seem that, in this area, the intru-

sion of keratophyric dolerite and porphyrite was followed by a

disruptive invasion of keratophyre, which broke up or brecciated

the massive rocks, and emitted siliceous and ferruginous solu-

tions, which jasperised the surrounding cherts.

Less than 200 yards south of this complex, is yet another

feature of the igneous activity of no less interest, though differing

greatly from the above. A band of apparently normal tuffaceous

rock, at least 500 yards long, runs through Portion 162, ISTe-

mingha. It contains numerous small pebbly inclusions at the

northern end, which are either angular or rounded and smooth

as if waterworn. As we follow the band southwards, the pebbles

increase in size until the tuff is full of large boulders, often

beautifully smooth and rounded, sometimes as much as a foot in

diameter. These pebbles often fall easily out of their matrix,

and one would scarcely doubt, from the inspection of a pebble so

isolated, that its shape was due to water-erosion. South of the

point where the pebbles reach their maximum size, they diminish

rapidly, and in oO yards they decrease to their original diameter

of less than an inch, and the tuff-band continues thus across the

road to the south without any interruption. The distance from

the northern to the southern point where the pebbles are not

more than half an inch in diameter, is scarcely 200 yards. On
either side of this band, which reaches a thickness of 30 yards,

is normal, undisturbed, tine-grained, banded chert. There is a

clear affinity, in lithological character, between the tuff-matrix

and the inclusions. With a few exceptions, the boulders, though
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they may differ in macroscopic appearance, (they are purple,

speckled grey, or green) prove to be porphyrites, composed of

phenocrysts of augite and plagioclase, in a very fine-grained

base. The exceptional rocks are certain rhyolitic keratophyres.

The matrix is a brecciated crystal-tuff, of the same composition

as the inclusions, and consists of minute fragments of these rocks,

or of their phenocrysts. These are sometimes so closely and

regularly packed together that it is difficult, at the first glance

through the microscope, to distinguish between the matrix and

the inclusion. These features must owe their origin to one or

both of two causes : either the mass is a deposit of volcanic

ejectamenta, which were rounded by attrition in the vent; or it

is detritus from a volcanic cone, which reached above the surface

of the water, and gave an opportunity for the shaping of the

blocks by wave-erosion. It is difficult to decide which was the

paramount factor. In either case, the rapid variation in the

size of the boulders, shows that the rocks exposed were deposited

near the source from which they were distributed, whether this

be the centre of eruption, or the outlet of a valley which cut

into the volcanic mass. The very small thickness of the mass,

and the very regularly banded and minutely granular character

of the sediments above and below the igneous material render

the wave-erosion hypothesis difficult of application unless it be

considered that this exposure is on the outer fringe of a large

mass of ejectamenta, of which there is no other sign in the

vicinity.

Another feature, which we may associate with the explosive

action of the igneous eruptions, is to be found in the nature of

the limestones. These show many features identical with those

described by Messrs. Gardiner and Reynolds from the Ordovician

rocks of the Tourmakeady District, County Mayo, Ireland.

Besides the normal, massive, coral-bearing limestones, there are

to be found, in the Parish of Nemingha, "limestones brecciated

VII situ, pink or white rocks, which, after being cracked into

numberless pieces, have been recemented by the deposition of

material into the cracks," and, even more frequently, ^'limestone-

breccias, a coarse type of which contains angular blocks of lime-
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stone, red, pink, or grey in colour, and horny or crystalline in

texture, intermingled with angular blocks of red or green felsite,"

which, on microscopical examination, proves to be keratophyre

or spilite, as the writer understands, is also the case with so-

called felsite at Tourmakeady (see 20). "The matrix, in which

these blocks are embedded, is a calcareous ashy grit."

The writer has " found no fossils in the matrix, although some of

the included limestone blocks have yielded a rich harvest of

fossils." The mass of limestone in Beedle's Freehold, Portion

163, Nemingha, is of this character. As in the case of the rocks

described by Messrs. Gardiner and Reynolds, so here, "it seems

impossible to avoid the conclusion that, after the deposition of

the fossiliferous limestone, it was in some cases broken up by

volcanic eruptions, and the fragments, accompanied by fragments

of felsite, were embedded in a tuff which thus must be of later

date than the limestones. It does not, however, follow that

there was any very great interval of time between the deposition

of the limestone, and its disruption, succeeded by the embedding

of its fragments in a coarse tuff. . . . The view of the explosive

origin of the limestone-breccia affords an adequate explanation

of its patchy mode of occurrence." The writer cannot find words

more appropriately descriptive of the brecciated limestone of the

Nemingha horizon than those used by the authors cited.

One would naturally expect that brecciated cherts and clay-

stones should occur in an analogous manner, either with or with-

out intermingled tuff. Such rocks are well developed in the

Middle Devonian Series west of the serpentines in Spring Creek,

and are particularly abundant in the Eastern Series on the

opposite side of the valley, which rocks are considered to be an

infolded repetition of portion of the Middle Devonian Series.

It is not necessary to describe these in detail; they are naturally

connected by intermediate types with those described above

(p.571).

There remain to be considered the more massive intrusive

rocks. One of these is a porphyrite, the phenocrysts of which

are greatly shattered, though the rock appears to be massive

This forms a small mass in Portions 213, 214, or 216, Parish of
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Nemingha. It was, unfortunately, not exactly localised, and

the writer could not find it on a second visit to the place of its

discovery. It is described below (see p. 598).

The intrusions of dolerite at the extreme south and north of

the long complex, of which East Gap Hill is the central part,

are normal dolerites, the felspar of which is labradorite; but

several specimens from the central portion of this mass are

albitic. So far as can be seen, there is no evidence of the forma-

tion of adinole in the cherts, associated either with the albitic

or the non-albitic dolerites, nor is there any difference recognisa-

ble in hand-specimen between the two types of intrusive rock.

Tlie microscope shows that the albitic rocks are thoroughly

uralitised, but some of the calcic dolerites are also considerably

altered. The dolerite in Portion 166, Nemingha, contains veins

of epidote, with which is associated a large amount of axinite.

The discovery of this is due to Mr. D. A. Porter. Axinite also

occurs in the vesicles of the spilite-porphyrite on East Gap Hill.

Nothing more can be said as to the source of the axinite than

was said concerning that of the Nundle district, namely, that it

probably is derived from the basic rocks themselves, and is not

necessarily a product of the intrusion of the not very distant

granite (see 17, p. 126).

There are, finally, a few small intrusions of quartz-keratophyre,

of which the largest occurs on the extreme south of the area

studied, Portion 171, Nemingha, while a series of smaller intru-

sions are to be found along the eastern side of the East Gap Hill

zone of igneous rocks, and an isolated occuri-ence a quarter of a

mile north of Housefield's Hill in the Parish of Woolomol. The

characteristic feature of these rocks is the very great amount of

strain-effect which they exhibit: the rock breaks with a peculiar

jagged fracture, the felspars are often bent and broken, and the

grains of quartz are shattered and ragged, with very undulose

extinction. The reason of this great exhibition of pressure-

effects is not at all clear. One may recall the fact that the

keratophyres of the Nundle district showed strongly brecciated

structures, and the suggestion made previously (17, p.l64), that

possibly these rocks owed their character to movements acting
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on a very viscous magma, during and after its consolidation. At
the same time one must note as a fact at present without ex-

planation, tlie very considerable resemblance between these acid

quartz-keratophyres, and the veins of quartz and albite, that

occur in the serpentine in other parts of the Serpentine-Belt

(see 16, p. 691).

Barraba Series (of Upper Devonian age).

Two divisions of the Upper Devonian Series are recognised;

the lower is the Baldwin Agglomerates, and the upper the

Barraba Mudstones. This is in conformity with the classifica-

tion adopted in the first part of this series(14). However, since

the lower agglomerates are frequently not developed, it seems

best to extend the term Barraba Series to comprise the whole of

the Upper Devonian formation, and to recognise the Baldwin

Agglomerates merely as a basal zone, which may or may not be

present. Both divisions occur in the Tamwortli District. We
commence with the discussion of the agglomerates.

It was stated in a previous paper(14, pp. 500-1) that the coarse

agglomerates did not, as was previously supposed, rest unconform-

ably on the banded claystones of what is now termed the Upper

Middle Devonian Series, where they are exposed on the bills about

Cleary's Selection, to the north-east of the Tamworth Common.

The inference was drawn chiefly from a consideration of the litho

logical similarity between the matrix of the agglomerates, and the

tulfs and breccias in the underlying Middle Devonian, as well as

the overlying Upper Devonian rocks, and the criteria for the litho-

logical proof of a conformity through continuous oscillatory

change of condition, were discussed from a hypothetical point of

view. This conclusion can now be thoroughly substantiated on

stratigraphical grounds. The coarse agglomerates may be traced

round the face of the hills from the Two-Mile Bridge, on the Peel

River, south-east of Tamworth, until they meet the fault in SjDring

Creek, on the northern boundary of the Common. The boundary

of the agglomerates is at every point, in complete conformity with

the strike of the Middle Devonian rocks, on which they rest. Par-

ticularly clear proof of this, is afforded by the sections exposed
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ill Long Gully, Cleary's Gully, the small gorge in portion 246,

and again in Spring Creek in portions 148 and 237, and is suffi-

ciently indicated in the map herewith (Plate 1.). The agglomerates

are interstratified with mudstones, and these also show dips con-

formable with those of the underlying rocks. The small gorge cited

above shows a very instructive exposure of these rocks. Again, as

mentioned by the previous authors, there are frequently short irre-

gular beds of pebbles in the agglomerates (9, p. 23), and if these

represent the bedding-plane of the agglomerates, as observations

at Borah Creek Gap, in the Baldwin Mountains, near Manilla,

convinced the present writer that they do, there is additional proof

of the conformity here claimed.

The mode of origin of the agglomerates is not directly obvious.

They consist of fragments of chert, andesite, porphyrite, kera-

tophyre, and rhyolite, with some limestone, set in a matrix exactly

similar to that of the normal pyroclastic rocks, which is made up

of close packed fragments of crystals and rocks, evidently derived

from rocks of the same nature as those which occur as included

pebbles. These pebbles are frequently very smooth and rounded,

particularly in the lower portion of the series, though some angular

blocks occur. Professor David was of the opinion that they were

waterworn in many cases, but was doubtful whether magmatic cor-

rosion had not played some part in the roundmg of some of the

larger blocksO). The boulders and fragments reach a diameter of

nearly a foot in the neighbourhood of Cleary's Hill, but diminish

in size as they are traced to the north-west or south-east, and are

rarely more than half-an-inch in diameter, where the rock appears

on the railway-cutting by the Two-Mile Bridge, or in the valley of

Spring Creek. The source of these boulders was, therefore, in the

neighbourhood of Cleary's Hill.

In many features these agglomerates are analogous to those pre-

viously described (p. 574), but differ from them in their immense

thickness, which reaches a maximum in the Tamworth Common of

nearly 2000 feet, but dies out by interdigitation with Barraba mud-

stones. Tliese interstratified mudstones are richer m Lepidoden-

dron than any other rocks in the district, and casts of this plant
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sometimes occur in the igneous materail itself. There is thus less

reason in this case to doubt the possibility of a volcanic cone rising

above the surface of the sea. It must be noted, however, that there

is not any great thickness of agglomerate, uninterrupted by inter-

calations of radiolarian mudstone, so that the sea-floor must have

been sinking rapidly, and the islands, if formed, would not be of

long duration. The largest rounded boulders are in the base of

the series, lying on undisturbed claystones. The intercalated mud-

stones were not deposited on steep slopes, but are quite conform-

able with the claystones below^ the agglomerates, so far as can be

determined; and the upper members of the agglomerate series

show little or no sign of water-erosion.

The mudstones, and pyroclastic rocks have a varying degree of

resistance to erosion. Strongly resistant bands, forming well

marked outcrops, may often be traced for some distance, others

die out rather irregularly. The map, in this region, does not pre-

tend to have more than a general accuracy.

The mass on Cleary's Hill, which is taken to represent the base

of the series, owes its great width of outcrop, not to its thickness,

but to the fact that it slopes down the face of the hill. A certain

amount of faulting occurs where Cleary's Gully debouches on to

the Common, which makes estimates of thickness in this region very

unreliable.

A second occurrence of the Baldwin Agglomerates is indicated

by the rocks west of the limestones in Spring Creek, forming the

ridge between the Manilla and Moore Creek roads. Here the

coarse conglomeratic character has quite disappeared; the rock is

merely a breccia, of medium grain-size, and the interbedded mud-

stones greatly predominate over the pyroclastic rock. The several

bands of the agglomerate occupy the whole of the western part of

the Tamworth Common, and, on the fextreme west, are bent into an

anticline. This anticline maj^ be traced northwards to Moore

Creek, but becomes rather flattened out. While much of the

material in the agglomerate in this region, may have been derived

from the centre of eruption near Cleary's Hill, there was evidently

another point of eruption towards which these rocks may be traced,
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Avliicli is indicated by the prominent hill in Housefield's Selection,

Portion 120, Parish of Woolomol. This consists of coarse bouldery

agglomerate, the inclusions of which are similar to those on Cleary's

Hill, and are so rounded as to resemble even more closely, normally

waterworn pebbles, and these are abundant in the upper portion of

the mass which is at least 200 feet thick, and is free from inter-

stratified mudstones. North of the hill is a small dyke of kerato-

phyric quartz-felpar-porphyry, fragments of which also occur in

the agglomerate.

The horizon of the Baldwin Agglomerates seems to be repre-

sented south of the Peel River by the mass of agglomerate, that

runs through the eastern corner of the town of West Tamworth,

and through portion 27, Parish of Calala, as well as by a band

of tuff in the valley of Goonoo Goonoo Creek, portions 15 and xx.

Evidently the agglomerate has greatly thinned out in this direc-

tion. No continuation of the great mass of agglomerate that comes

down to the north side of the river, at the Two-Mile Bridge, can

be traced on the southern side; which is a further piece of evidence

in favour of the view, that the Peel River alluvium conceals an

important fault.

The line of junction between the Middle and Upper Devonian

claystones and mudstones is quite an indefinite one, when there is

no intervening development of agglomerate, as is the ease with the

majority of the boundary line drawn through the Parish of Woo-

lomol.^ This line is, therefore, almost entirely arbitrary, and was

drawn merely by reference to the occurrence of the limestone on

the east and agglomerate on the west. The claystones of the Middle

Devonian Series, when they have not been silicified into cherts, can

rarely be distinguished from those of the Upper Devonian Series.

There is probably a fault between the limestones and agglomerates

in sections 41 and 44 respectively of the Parish of Woolomol, as

they are much closer to one another than would be otherwise

possible.

Above the agglomerates, extend the monotonous series of thick

claystones, and mudstones, occasionally radiolarian, interstratified

with some tuffs, just as has been described for the Barraba Series
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ill previous papers. Tliese occur typically in the south-western

corner of the area shown in the map herewith. The fossils of this

zone, apart from the racliolaria, wliich may occur in the tuffs as

well as the claystones (see 10) are confi^ied to Lepidodendron

australe, and fluted stems like Calamites, just as occur in the rocks

of the Upper Middle Devonian Series.*

These fossils are particularly abundant in the gully traversing

portion 59, Tamworth, "Porter's Gully" of the previous authors,

where they occur in the mudstones that are interbedded with the

Baldwin Agglomerates. They are fairly common elsewhere in this

association. It remains to add that intrusions of felspathic tuff

into the Upper Devonian mudstones, show just the same features

as are exhibited in Figs. 9-12. Not infrequently the material of

the tuff has been more or less impregnated with prehnite.

Tectonics of the Devonian Series.

It is now possible to summarise the main tectonic features, dis-

covered by tracing such stratigraphical horizons as the district

affords. For the central feature, there is the well-marked elongated

pericline, the axis of which runs in a north-westerly direction up

the valley of Seven-Mile Creek. Northwards, this is followed by

close-packed anticlines, and "sehuppen"-strips, extending to Moore

Creek. Southwards, there is an interruption in the strike marked

by the Cockburn River syncline, which has a north-easterly strike

;

and a parallel anticline to the west of it, the axis of which crosses

the railway-line near the Nemingha platform. The Seven-Mile

Creek pericline is thus the result of intersecting folds. South and

east of this are the close-packed folds and "schuppen" fault-strips,

that form the greater part of the Parish of Nemingha, and occur

with even greater intensity of disturbance east of the serpentine.

* With regard to the remarks of the previous authorsO), concerning the

downward range of Lepidodendron, nothing has yet been found to invali-

date their conclusions. No Lepidodtndroyi has been found at a horizon

that can be proved to be lower than that of the Tamworth-Moore Creek

Limestones, but some Lepidodendra, that occur in Loder's Gully, and in

the railway-cuttings east of the Nemingha Siding, must be very close to

the horizon on which the Moore Creek limestone would occur, if it were
developed in this region.
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Westwards from the pericline, the series continues with a south-

westerly dip and decreasing- inclination. There are probably one

or more faults running to the west of the Igneous Zone, causing

repetition of it. Again, there are the faults in the Tamworth

Common, at Cleary's Hill, and at Spring Gully, which seem to

extend to Moore Creek. These have a roughly meridional direc-

tion. The strata, however, do not follow this direction, but swing

round to the north of the Tamworth Common, till they are dipping

due south. This bend possibly represents the edge of another

syncline with a N.E.-S.W. axis, of which the south-western limb

has been cut off by the fault in Spring Creek valley. The strata to

the west of this fault are flattened out, and are bent into a syncline,

which can be traced northwards to Moore Creek, and southwards

across the Peel River. Its axis runs in a direction trending N.N.W.

to S.S.E.

Recognisable zones, wherever they have been found, are seen to

have been repeated by faulting, and it is safe to assume that more

strike-faulting must be present undiscovered in the monotonous

series of mudstones and tuffs in the Upper Middle Devonian, and

the Upper Devonian Series. The rarity of faults in the sections

exposed in the railway-cuttings should, however, warn one against

over-estimating this feature.

In addition to these roughly meridional faults, there are others

which are more nearly parallel to the axis of the Cockburn River

(and Tamworth Common ?) syncline. Thus there are two direc-

tions of folding and faulting in the district, with some lines follow-

ing an intermediate direction. The question as to the relative age

of the two at once arises. There is not yet, however, sufficient

evidence to show the nature of the thrusts and movements that

have brought about this reticulation of tectonic lines. In adjacent

districts now under investigation, a different intersection of tee-

tonic lines is observable, and, until more is known of these areas, a

discussion of the tectonics of the region would be premature.

Thickness of the Devonian jSeries.

The facts recorded in the foregoing paragraphs show that the

attempt to find definite continuous horizons, from which the tec-
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tonic structures and the thickness of the formations involved might

be exactly determined, has been in a large degree unsuccessful. It

has, however, been proved that some faulting is present, producing

a greater degree of repetition of strata than was assumed in the

previous estimate of the total thickness of the series, though the

thickness of the individual beds of limestone, claystone, and tuff,

and the total apparent thickness, were measured with great care.

As yet, however, it is quite impossible to determine the exact

amount which must be deducted from that total (9,260 feet).

Plotting the old line of section on the new map, we find that the

lower portion of the Baldwin Agglomerates on Spring Creek was

included in the earlier total. The agglomerates here are as finely

granular as much of the pyroclastic matter in the Middle Devonian

Series, and they would naturally be classed with the latter, before

detailed mapping had shown their connection with the deposit of

large boulders on Cleary's Hill. To obtain the total apparent

thickness of the Devonian rocks in this district, we must, therefore,

add the remainder of the Baldwin Agglomerates, about 1000 feet

and the thickness of the Barraba mudstone, apparently about 2400

feet. The columnar section given in Fig. 1 shows the relative thick-

ness of the various subdivisions of the Devonian Series as far as

can be ascertained at present.

Conditions attending the formation of the Badiolarian Bocks.

As this district is frequently cited as a classical example of the

development of a series of radiolarian rocks in comparatively shal-

low water, the subject should not be passed over in the present

communication ; but, as further studies are in progress in adjacent

areas, where similar rocks are developed, and much remains to be

investigated, we will merely note the bearing of the new observa-

tions on the views of the authors who studied the question here pre-

viously. According to them, the radiolarian rocks "were deposited

in clear seawater, which, though sufficiently far from land to be

beyond the reach of any but the finest sediment, was, nevertheless,

probably, not of very considerable depth"(9). This conclusion

was based on the following considerations:— (1) The presence of

ripple-marking, (2) the abundance of plant-remains indicating the
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]^roximity of land, (3) tlie absence of any coarse terriginous sedi-

ment, and (4) the intercalation of coral-limestones. The present

writer concurs entirely with these conclusions. The only considera-

tion which gave rise to some doubt was the possibility that the

Baldwin Agglomerates, now proved to be interstratified in the

radiolarian series, might owe the rounded character of their inclu-

sions to water-erosion. The present study, however, tends to the

conclusion, that, even if this were so, as seems possible in some

cases, this would not indicate the presence of a persistent coast-

line, but only the development and rapid destruction of islands,

which were the summits of masses of agglomerate erupted from

vents in the flat floor of the sea. The development of the Baldwin

Agglomerates marks an epoch when such great eruptions were in

progress. It is not yet clear that the building of volcanic islands

characterised the eruptions, that produced the Igneous Zone in tlie

Middle Devonian Series. The eruptions may have occurred at a

considerable distance from a persistent coastline. Except for the

products of these great eruptions and the many minor convulsions,

the sediments are of the finest grainsize, and largely composed of

the remains of radiolaria. The depth of the sea in which they were

laid down, must have been sufficiently great to give the overburden

requisite for the production of intrusive tuffs, and sufiieiently

shallow to permit of the formation of ripple-markings, and coral-

reefs. The exact depth at which this balance was obtained cannot

be estimated with any precision. Doubtless it varied somewhat, as

the presence of definite zones of limestone would lead one to infer

;

but as the radiolarian rocks, with interbedded and intrusive tuffs,

adjacent to the limestones, are quite similar to those elsewhere in the

series, there is no reason to assume that these variations were large.

We may, perhaps, conclude that there is no evidence that the radio-

larian rocks were formed at a depth less than the maximum at

which it was possible for the limestone to liave been formed. The

work of Darwin, Dana and many others has shown that the reef-

building corals in the modern seas, do not live at greater depths

than about fifteen or twenty fathoms, though certain isolated forms

extend much further down. The corals of the past seem to have
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had tlie same g'eneral range. [The evidence for this statement has

been recently summarised by Grabau(21)],

Serpentines, etc.

As in the areas described in former papers, the serpentine

follows the line of fault, which separates the highly disturbed

rocks of the Eastern Series, from the less crumpled rocks,

which lie to the west. The band of serpentine varies greatly in

width. At the southern end of the map, on Nemingha Creek, it is

not more than 50 yards across, and is even narrower a short dis-

tance to the north. It is much broader at the head of Spring-

Creek, being nearly 300 yards wide there, and then tapers gradu-

ally northwards, dying out completely in Portion 144 of Nemingha

Parish. The fault-line may, however, be traced into Portion 169,

where there is a small lenticular area, about ten yards long, com-

posed of ferruginous carbonate rock, such as represents the serpen-

tine in other jDortions of the Serpentine Belt, as in the Nundle and

Crow Mountain districts.

The serpentine is mostly of the sheared, chrysotilic variety;

some massive bastite-serpentine is present, and a little antigoritic

rock. Other alteration-products are rare. A ehalcedonic replace-

ment of bastite-serpentine occurs in Portion 176, and opal, with

dendritic markings, in Portion 129. Near this was found a small

patch of olivine-gabbro, only a few yards in extent. The felspar

of this rock was converted partly to saussurite, and partly to clino-

zoisite. Small segregations of chromite occur in the serpentine.

With this, hyalite has been found by Mr. D. A. Porter(4^.

In several places there are abundant intrusions of a porphyritic

or massive dolerite in the serpentine. This rock has exactly the

same characters as that occurring in a similar situation in the

neighbourhood of Bowling Alley Poir»t(l7,p.l56), The individual

masses are quite small, ten or twenty yards long, and about half as

wide. Some are rather sheared. None appear to cut the serpen-

tine transversely, but the individual masses may be fragments of

larger instrusions torn apart by movements in the body of the

serpentine. No dolerites of this character have been found outside

of the serpentine.

12
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The tectonic features of the serpentine-intrusion differ from

those normal elsewhere in the Serpentine Belt, in the sudden bend-

ing of the serpentine into a north-north-easterly direction, where it

approaches the granite. That this is not due to the wedging out-

wards of the strata by the invasion of the granite, is shown by the

fact that the strike of the Devonian rocks continues almost un-

changed, and is cut obliquely by the serpentine. We may, perhaps,

see in this some evidence that the stresses, which determined the

Cockburn River axis of folding, had begun to make their influence

felt when the intrusion of the ultrabasic rock occurred.

Moonhi Granite.

About fourteen square miles of the area covered by the

present map are occupied by granite. This is the southern

extremity of a batholith which extends from Bendemeer to the

north, in the direction of Attunga, to the north-west. Accord-

ing to Mr. E. C. Andrews(12), it is invaded by the more acid

granite of Bendemeer, which forms resistant masses that stand

out in relief above the more basic Moonbi granite. On the east, the

granite is bounded by the jasperoid rocks of the Eastern Series,

which, also have a high relief, and form the prominent peak of

Bullimballa( Black Jack), about six miles to the N.N.E. of Moonbi.

Both these prominences are, however, outside the limits of the area

under discussion.

The granite is of coarse or medium grainsize, even-grained, or

slightly porphyritic. It is fairly potassic, containing a consider-

able amount of orthoclase and biotite. Hornblende is the dominant

coloured constituent, and sphene is generally present in notable

amount. Mr. Andrews lias compared this granite with the sphene-

granite-porphyries of northern New England, to which he attri-

butes an early Mesozoic age(12).

The granite is invaded by a variety of vein-rocks; aplites, with

druses containing crystals of quartz with a mica like zinnwaldite,

occur associated with veins of quartz bearing small amounts of

molybdenite, in the high ridge between the Cockburn River and

Moore Creek. Various types of pegmatite, either graphic quartzose

pegmatite, or more richly felspathic rocks, often containing a little
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tourmaline, are to be found near the Kootiugal railway-station,

and a beautiful garnetiferous, and graphic tourmaline-aplite, is

developed on the travelling stock-route, in the north-eastern corner

of the Parish of Tamworth. Dykes of finely granular rocks of

intermediate composition are found, and are best described as

microdiorite and micromonzonites, or diorite and monzonite

aplites; and a peculiar lamprophyre, which has the mineralogical

composition of an augite-minette, and contains spherulites of

quartz and felspar. A few dykes of pegmatite and quartz-por-

phry extend from the granite into the surrounding Devonian rocks,

but only for a short distance. This absence of an extensive series

of dyke-rocks is a characteristic feature of the Moonbi granite.

The metamorphosing effect produced by the granite on the sur-

rounding rocks has been considerable, and is especially noteworthy

in the limestones, and the pyroclastic rocks. In the latter, it gener-

ally has the effect of causing the augite to change into the stable

actinolite, rather than into chlorite, the ilmenite is replaced by

sphene, and the felspar is recrystallised, sometimes as a mosaic of

minute, indeterminable, untwinned grains, and sometimes in clear

crystals of andesine. In the more altered types, abundant tiny

plates of biotite are formed, the calcite in the vesicles, or irregu-

larly distributed throughout the rock, passes into garnet, and,

still more rarely, some secondary pyroxene is , developed at the

expense of the amphibole. These rocks are best developed in a rail-

way cutting east of Tintinhull, while the most altered garnetiferous

types occur in Portions 113, 123, and 169, Parish of Nemingha.

Rocks with secondary pyroxene also occur in the north-eastern

corner of the Parish of Tamworth. Associated with the garneti-

ferous rocks in Nemingha, are massive hornblende-schists, repre-

senting former dolerites, and garnetiferous hornblende-schists, that

were, in all probability, amygdaloidal spilites. The hornblende-

schists, which extend southwards from Portion 157, and those

occurring in Portions 42, 63, and 64, Nemingha, are probably

also altered spilites. The zone of alteration of the igneous rocks

varies somewhat in width; generally, it is about a quarter of a

mile across.
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The zone in which alterations of the limestone are reeoj^nisable

is less extensive. The limestone in Seven-Mile Creek is greatly

altered within a furlong of the granite, but, beyond that, it is

unchanged or merely recrystallised, with the partial obliteration

of the fossils. In the more altered parts, the limestone is changed

to silicates such as garnet, wollastonite, diopside, and vesuvianite;

but sometimes traces of the fossils are preserved among them, as

noted by previous authors.

In the Parish of Nemingha, the limestones are much less altered.

All the fossils have been obliterated near the granite, but compara-

tively little silicate-mineral has been formed. Where, however, the

limestone was originally mixed with tuffaceous material, there are

druses filled with calcite, epidote, and vesuvianite; and in the adja-

cent, often quartzose, tuffs there are regenerated felspars, w^th

diopside and garnet. These druses, doubtless, represent original

inclusions of limestone in pyroclastic rock.

The clayslates and cherts show least sign of alteration. The

metamorphic zone extends barely 100 yards from the boundary of

the intrusion. The most altered rocks are those which form the

small patch of sedimentary rock that is completely surrounded by

granite; this occurs in Portion 76, Tamworth. These consist of a

highly crystalline, biotite-schist, containing veins and knots of

granite and pegmatite. Less altered schists occur at the foot of

the hill in Portions 42 and 64, Nemingha, and in Portions 178 and

183, Tamworth. Generally, however, the contact of the sedimen-

tary rock and the granite is hidden by drift. The greater part of

the boundary, as plotted on the map, was obtained by linking up

isolated exposures of the contact-line, seen here and there in creek-

beds.

The form of the granite-mass calls for comment. The previous

authors showed that the margin of the granite in Seven-Mile Creek

is concordant with the strike of the sedimentary rocks, and stated

that the latter dip beneath the granite, which, they accordingly sug-

gest, is of the nature of a laccoliteO). While unable to confirm

this observation, the writer finds that the constant dip of the sedi-

ments towards the granite is a marked feature of its western mar-
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gin, and certainly suggests that the limits of the granite-intrusion

may have been determined by the tectonic structure of the invaded

rocks. It seems quite clear, however, that the granite, if laccolitic,

did not extend far over the Seven-Mile Creek anticline. The rocks

that form this structure are very little altered, while the rocks,

which, in Erdmannsdorfer's view(24), are to be regarded as the

Devonian and Carboniferous rocks altered by the overlying lacco-

lite of the Brocken granite, are the highly altered series, that form

the Eckergneiss.*

The southern margin of the granite is quite transgressive. It

seems to be no more than a coincidence that part of it is approxi-

mately parallel to the axis of the Cockburn River syncline, for

elsewhere it cuts right across the axis, and also across the several

repetitions of the Lower Middle Devonian Series, the Serpentine

Belt, and invades the Eastern Series. Hence we may conclude that

the folding of the Devonian rocks, both along the main structural

N.N.W.-S.S.E. axis, and the subsidiary N.E.-S.W. axis was accom-

plished before the intrusion of the granite occurred. The absence

of any noteworthy gneissic structure along the margin of the

granite is also evidence towards the same conclusion.

Tertiary Basalt.

A small plug of basalt occurs on the western edge of Portion

83, Parish of Woolomol. It is roughly oval in shape, and about

sixty yards long. It does not give any noticeable relief. The

rock is granular or aphanitic, with small crystals of olivine, and

is massive or slightly vesicular. The microscof)e reveals the

presence of cognate xenoliths of olivine, pyroxene, arid picotite,

and very interesting vesicles filled with natrolite and opal, which

seem to be of primary origin. In general character, the rock is

quite analogous to the majority of the Tertiary basalts in other

parts of the State.

Terrace-Gravels.

On either side of the Cockburn and Peel Rivers, may be seen

terraces of gravels lying thirty or forty feet above the present

* Goldschmidt, however, doubts the possibility of such gneisses being

produced under so small a pressure as Erdmatnisdorfer assumes(26)-
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flood-plain. The best examples of these are the gravels south of

the Cockburn River, near Kootingal railway-station, which are

exposed in the road-cutting by the Public School. A large

terrace covered by gravel, also occurs on the point between the

Peel River and Goonoo Goonoo Creek, in Portions 15 and 21 of

Calala Parish, and smaller masses at other points, e.g., by the

rail way-viaduct at West Tarnworth, in Portions 1 and 30 of

Calala Parish, and north of the Peel River by Nemingha railway-

platform. These consist, for the most part, of pebbles of jasper

and quartz, with a binding of clay and red loam. Scattered

pebbles of rocks of the Eastern Series can be found in several

other spots, and doubtless represent other terraces, now more or

less destroyed. Practically all the pebbles in the terrace-gravels

have been derived from the Eastern Series.

Drift.

The masses of drift have not been separated from the terrace-

gravels in the map, though they are a noteworthy feature in

the agricultural geology of the district. We may distinguish

stream-drift, the material brought down and deposited in an

irregular manner, by the tributaries of the main rivers, and

superficial drift, flanking the bases of the hills and accumulating

through general soil-creep, etc., and, generally, any widespread

deposit not flood-plain alluvium, which completely hides the

underlying rocks.

The stream-drift deposits are well seen in the valleys of

Nemingha and Gap Creeks, in the south of the Nemingha Parish.

The latter has entirely filled its valley, and does not debouch as

a single stream; the former had also a wide distributary area, but

has recently been confined to a single channel. Spring Creek, by

the serpentine, has also a great accumulation of detritus; and

isolated patches of gravel, high above the present creek, as on

Portions 70 and 85, indicate where the older stream-drifts of this

creek joined with the terrace-gravels. These drifts cover the

western margin of the serpentine to a great extent. To a com-

bination of stream-drift and soil-creep is due the great thickness

of gravel and soil along the foothills of the range behind Tam-

worth, and, in particular, that between Long Gully and Cleary's
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Gully. Again, the drifts covering the

margin of the granite in the Parish of

Woolomol have this conjoint origin. The

very large amount of drift at the present

head of Seven-Mile Creek has been pre-

served in its present position by the

capture of the headwaters of this stream,

which now flows northward as Daruka

Creek, to join Moore Creek. It is pro-

bable that the broad areas of drift that

form the central part of the Parish of

Woolomol similarly owe their preserva-

tion to the capture of their parent-

stream, of which the headwaters are

known as Levy's Springs, by Spring

Creek, which runs through the Tam-

worth Common.

Where the drift is entirely derived

from mudstones, it decomposes into a

clay suitable for the manufacture of

bricks. The clay-deposits of this char-

acter at West Tamworth are more than

twelve feet thick.

A considerable thickness of stream-

drift lies below the alluvium of the flood-

plain of the Peel River. From records

in the Department of Public Works,

kindly placed at the writer's disposal by

the Chief Engineer for Pvailway Con-

struction, it is to be seen that the bed-

rock of the Peel River valley at the rail-

wav-viaduct lies at a depth of forty to

fifty feet below the present land-surface.

The basal portion of the drift consists

of from two to four feet thick of clay,

which is covered by clay, gravels, and

drift up to a thickness of twenty-four

m

c O q o
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feet, with a bank of gravel and boulders in the centre of the

valley ten feet high above this. (8ee Text-fig. 14).

Alluvium of the Flood-plain.

The broad flood -plain of the two rivers is covered with a soft,

black loam, of great agricultural value. In places, it is more

than a mile wide, and is of varying depth, generally ten to fifteen

feet. This is the depth of the soil by the railway-viaduct.

Petrology.

The following- notes are based upon a study of about two

hundred thin slices of rocks from the Tamworth district, of which

seventy came from the collections of the New South Wales Geolo-

gical Survey, and of the University, and were those used by

Messrs. David, Pittman, and Card, in the preparation of the pre-

vious paper on this area. Attention has been devoted chiefly to

the igneous rocks; the sedimentary and metamorphic rocks show a

nmch smaller range of interesting features. The chronological

order has been followed as far as possible in the sequel.

Eastern Series.

The basic rocks of the Eastern Series are spilites, vitro-

phyres, and hornblende-schists, the product of the contact-

metamorphism of the spilites. The spilite, which crosses the

head of Spring Gully, south of Portion 189, Nemiugha, has a

poorly developed ellipsoidal habit, is massive or slightly sheared,

and of fine grain-size. It has a well marked subvariolitic structure

(1354). The felspar has been largely changed to epidote, the

remainder is glassy, and frequently untwinned; it is probably

albite. The pyroxene is changed to chlorite, or remains quite

fresh. It is a colourless diopside. Magnetite-crystals occur iu

abundance. There are small veins of epidote, quartz and chlorite.

A completely epidotised rock was found by Mr. Aurousseau, as a

pebble in Spring Creek, doubtless derived from the Eastern Series.

It is very like the Pre-Cambrian spilitic dolerite, from Tayvallich,
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in Argyllshire, which was described by Dr. Fletti*!), a specimen

of Avliich was kindly given to the writer by Dr. H. H. Thomas (a

slice from specimen 13218 of the collection of the Geological Sur-

vey of Great Britain.) The preservation of the subvariolitic struc-

ture in the epidote is very distinct.

The amphibole-schist, derived from the metamorphism of the

spilite, which occurs in Portion 155, Nemingha, is considerably

decomposed (1338). The original structure has been entirely lost,

and the large grains of plagioclase have been replaced by finely

granulated albite, while the remainder of the rock consists of

matted chlorite and actinolite, dotted with minute grains of titano-

morphite. Another form of altered spilite occurs in the north-

eastern corner of the area mapped in Portion 04, Nemingha(1323).

It has completely lost its original texture, and has now the habit

of a fine-grained amphibolite. It consists of a mosaic of interlock-

ing grahis of untwinned albite, actinolite scattered irregularly in

isolated prisms or sheaf-like aggregates, and a little irregularly

granular sphene, sometimes in small clusters. A few prisms of

apatite are also present. Slide 1305, from the same locality, is pro-

bably an altered vesicular magnetite-quartz-keratophyre-tuff. It

is a strongly schistose rock (see Plate Hi., fig. 1). The grey, dusty,

felspathic groundmass is too minutely granular for determination.

It is sprinkled with small isolated prisms of hornblende, and

well formed crystals of magnetite, evenly though not densely dis-

tributed throughout the rock. Interlaminated with the grey fels-

pathic portions, or forming fragments in it, or apparently filling

vesicles, is a mosaic of quartz-grains, with abundant prisms of

actinolite. The rock has been so cut by "schuppen" shearing, that

the form of these has been largely lost. They perhaps result from

the recrystallisation of interlaminated and fragmentally included

sedimentary material, and the in filtered infilling of vesicles.

The vitreous rock from Pine Hill (1119) has been described

above (p. 547). It is more acid than most of the other rocks of

spilitic suite in the Eastern Series.
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l(jneous Mocks in the Middle Devonian Series.

These rocks include many types of dolerite, spilite, and kerato-

pliyre, and the pyroclastic rocks, as well as the metamorphosed

equivalents of these.

The dolerites differ from one another in texture, the composition

of the felspar, and the nature of the pyroxene. The quartz-doler-

ite, which forms a very small mass in Portion 110, Nemingha

(1132), is characterised by the presence of basic andesine or

labradorite as the dominant mineral, as is also that which occurs

near the magnetite-keratophyre in Portion 175,(1107, 1128), and

that which invades the porphyritic spilite on the northern end of

East Gap Hill (see Text-fig. 4). These rocks have a granitoid

texture, the felspar-prismoids, being approximately idiomorphic,

and often strongly zoned. The augite is of the normal character,

slightly decomposed, and possessing a large optic axial angle.

Quartz occurs in large grains, or in granophyric intergrowth with

felspar. Ilmenite is abundant, and apatite rare, though some large

prisms occur. The chemical composition of 1132 is given on page

74a ; the composition of the felspar calculated from this would be

Or-Ab4 7An4 9, or, reckoning orthoclase as albitejAbg.^An^y,

which corresponds with the result of the optical determination.

The dolerite on the north of East Gap Hill contains some highly

granophyric masses, while there is also some uralitised albitic

dolerite, from Portion 204, Nemingha, which cannot be distin-

guished macroscopically from the adjacent calcic variety.

The porphyrite, which occurs in Portion 158, Woolomol(1162),

is rather different from these. This is so free from any sign of

eontact-metamorphism, though within the zone of altered rocks,

that some doubt must remain, as to whether it is really coeval with

the Devonian doleritic series. It is, however, quite unlike any

Tertiary basic rock known to the writer. It has a fine-grained base,

consisting of prismoids of andesine, with chlorite replacing augite,

titanomagnetite, a very little quartz and apatite. The phenocrysts

are sometimes as much as 3 mm. in diameter. They consist of

plagioclase, with zones of liquid inclusions, and have commenced
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to decompose. Its compositiou, determined from the Carlsbad-

albite twin by means of Professor Becke's diagram,* is Abg oAn^ q.

The phenocrysts of augite are generally rather smaller, have a

large optic axial angle, and are decomposed on the periphery.

Dolerites also occur with albite as their felspar, and of these

there are two main groups, the granitoid and the poryphyritic.

Rock 1120, which occurred adjacent to the rocks with basic felspars

in Portion 175, Nemingha, is like them in texture and grain-size.

The felspars are fresh and dusty, are slightly zoned, and have the

composition of albite-oligoelase. They are almost idiomorphic,

and are surrounded by a micrographic intergrowth. The pyroxenes

are almost completely changed to chlorite, ilmenite is abundant, and

quartz appears in a few separate grains, as well as in the inter-

growths, A few large grains of apatite occur, but these are not

present in the intergrowth. From its textural identity with the

calcic rocks of the district, it seems possible that this may have been

derived from such rocks by albitisation. Other albitie rocks are

represented by slides 1024, 1030, 1039, 1048, 117 occurring respec-

tively with porphyritic spilites at Tintinhull (Portion 123, Tam-

worth), in Portion 202, Nemingha, with spilites at Pullman's Hill,

Portions 205, 48, Nemingha, in Portion 204 (the northward con-

tinuation of the belt of calcic dolerite which invades the porphyritic

spilite of East Gap Hill), and in Portion 181, at the southern end

of West Gap Hill, associated with pyroclastic rocks. The first

four of these occur about half a mile from the nearest outcrop of

the granite, and there is no definite evidence of contact-meta-

morpliism. The plagioclase is clear, and very little, if at all,

spongy. Quartz-grains occur in small amount, but there is no

granophj^ic intergrowth. The ilmenite has been more or less con-

verted into titanomorphite.

The porphyritic dolerites of Tintinhull have already been briefly

described. They are sometimes aphanitic, with small often reddish

phenocrysts of felspar (1138, 1160). This is a water-clear albite,

* As yet unpublished, but in use in the laboratory at Vieiuia, during

the writer's visit in 1914.
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quite idiomorphie, and either isolated, or associated in glomero-

porplija'itic aggregates, which are sometimes in ophitic relation to

pseudomorphs after pyroxene. The original pryoxene phenocrysts

were small and not abundant, and are now completely uralitised.

The groundmass is very hne-grained, sometimes massive, some-

times Avith a strongly marked flow-structure, in which there are

small string-like accumulations of magnetite. The constituent

minerals of the groundmass are minute laths of clear felspar,

ami3hibolitised and chloritised granular pyroxene, and magnetite.

Epidote occurs with quartz in the vesicles, which are often abun-

dant. Secondary silicification sometimes has replaced more or less

of the telspar-phenocrysts (as in 1138), and veins of quartz may

traverse the rock. Small accumulations of dusty haematite are not

uncommon. The rock of Pullman's Hill, 48 Nemingha, is quite

similar to the above, showing a good flow-structure (1130). Its

chemical composition is given on p. 602; the composition of the fel-

spar calculated from thisanal3'sis is Or^ Ab^, g Aii^yjOrAb^j^Ang^,

which is rather more basic than the composition determined by

optical measurements. This discrepancy, no doubt, arises from the

presence of chlorite and epidote in the base. The spilite in the

eastern side of Portion 65, Nemingha, is similar to the above

(1150), so much so that there can be no doubt that it is really a

portion of the same rock-mass separated from the Tintinhull and

Pullman's Hill spilites by folding and faulting. As remarked, the

structure of these rocks is very similar to that shown by the por-

phyritic spilites in the Eastern Series in the Nundle District, and

is sufficiently illustrated by the photomicrograjDh already given of

that rock. (See (17), Plate xxv., fig.3).

Associated with these rocks, and apparently passing into them,

is a less flnely granular albitic rock, which shows the typical sub-

variolitic spilite-texture, and has finely crystalline margins about

quartz-filled vesicles. Its pyroxene has now been completely urali-

tised (1166). The albite-dolerite already described (1024) is m
similar association with the spilites at Tintinhull.

The porphyritic spilites of East Gap Hill have the same minera-

logical features as those of Tintinhull, but differ in grain



BY W, N. BENSON. 597

size. If they be a portion of the same rock-mass as the Tiii-

tinhull rocks, as seems very probable, the conditions of consolida-

tion must have been different. The porphyritic spilites on East Gap

Hill are very coarsely granular, where they are invaded by the

dolerite near the summit of the hill, and diminish in grainsize, and

increase in vesicularity as they are traced to the south. The more

coarsely granular types contain large phenocrysts in a subvarioli-

tic groundmass (1032, 1033, 1168). The phenocrysts are idiomor-

phie plagioclases, but are moulded on augite, when the two minerals

come into contact. They may be as much as 8 mm. in length. It

is difficult to determine their composition, as the crystals are rather

dusty, and full of partially chloritised zonary inclusions of the

groundmass, and of epidote. They seem to be albite, however.

They are not zoned, and have been more or less replaced by a

mosaic of minutely granular quartz, which may, in some cases,

leave only the outer rim of the felspar intact. Phenocrysts of

augite also occur, either singly or in aggregates. They are rather

decomposed, and may include large grains of magnetite. Some

octahedra of magnetite also form phenocrysts. The groundmass

consists of lathy oligoclase with forked microlitic extensions, skele-

tal forms of ilmenite, as well as definite grains, and small grains of

titanomorphite. The pyroxene, which was originally in the form

of small prisms, is now completely changed to chlorite and epidote.

Irregular patches of secondary quartz-mosaic also occur in the

base. The vesicles are numerous, and dit¥er in their content of

minerals. The following types have been noted:

—

(fl) Outer margin, epidote; central portion, orthoclase.

f'^jOuter margin, epidote and chlorite; inner portion, quartz.

(c) Outer margin, epidote and chlorite; inner portion, quartz-

mosaic.

(6?) Outer margin, epidote; central portion, chlorite.

(e) Outer margin, epidote; inner portion, chlorite; centre, epi-

dote.

(/) Epidote, chlorite and axinite, irregularly arranged.

(g) Epidote, chlorite, felspar and axinite.
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The soutliern end of this mass is very fine-grained, and-exeeed-

ingiy vesicular, and passes without any definite break into the mass

of p^^'oclastic rocks that are described below.

A single sill of spilitic dolerite invades the clayslates, at the

Municipal Quarry in the Tamworth Common. It is a rock of

medium to fine grainsize, with a subvariolitic texture (1018). The

felspar is clear albite, with a few inclusions of chlorite. It forms

long plates with occasional skeletal extensions. Intersertally are

minute laths of felspar, and a small amount of granular quartz,

mixed with a considerable amount of chlorite. Many small, brown

grains of augite occur, together with a few larger ones, which are

fairly fresh. There is also a little magnetite. Some secondary

carbonates are present.

Specimen 1303, which represents what is probably a small intru-

sion in Portions 213 and 216, Nemingha, is a most interesting rock.

In hand-specimen, it seems to be a normal but rather decomposed

dolerite, with large augite-phenocrysts. The microscope shows that

its constituent grains are mostly shattered. The phenocrysts are

large, zoned augites, similar to those occuring in certain andesites

and porphyrites. The edges of the broken fragments of them are

quite sharp, and show no sign of resorption. Generally they are

yellow-brown or green, and are markedly pleoehroic. Frequently

adhering to these crystals are fragments of green partially chlori-

tised glass, containing laths of acid plagioclase and spherulites of

chlorite. This adheres only to the crystal-edges of the augite, it is

not found against the fractured edges. The fragments of crystal

and glass alike are embedded in a groundmass, which consists of

irresolvable, apparently partly felspathic decomposed matter,

which seems to have been produced by the pulverisation of felspar-

phenocrysts, together with fragments of pyroxene, chlorite, epi-

dote, calcite, and rarely a little magnetite. This rock is best con-

sidered as a brecciated, hypocrystallite augite-porphyrite. (See

Plate lii., fig. 2.)

KeratopTiyres.

These are far less frequent in the massive condition than the

spilites or the dolerites, though they are very abundant in the
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pyroelastic rocks. The largest development is in the complex on

Portion 175, Nemingha. They generally contain some quartz.

Two types may be specially noted. Specimen 1140 resembles the

rocks from Pipeclay Gully, near Bowling Alley Point(l7). It is

vesicular, with phenocrysts of albite, in a base of finer laths of

felspar, and a small amount of quartz with chalcedonic margins.

Chalcedony also occurs surrounding the grains of quartz. It

is probably intermediate in composition between the porphyritic

magnetite-keratophyres and the spilites. The first-named are the

more coarsely crystalline. Their large phenocrysts are all albite, or

are partly replaced by calcite, and a mosaic of minute prisms of

albite ; which certainly suggests the secondary nature of the albite.

They are also dusted with other secondary material. There are, in

addition, large octagonal areas of calcite and chlorite, which doubt-

less represent former phenocrysts of augite. A few of these have

inclusions of felspar. The base consists of minute laths of acid

plagioelase, chlorite, and magnetite, the latter occurring abun-

dantly interstitially, and especially segregated about certain lines,

as in 1148, and about the calcite-filled vesicles. Specimen 1361 dif-

fers from the others in the finer grain size, and in the absence of

phenocrysts of augite, and also in the presence of a large amount

of black inclusions in the margins of the felspar-crystals, which

inclusions, however, do not seem to be of primary origin, but to

have been introduced from the magnetitic matrix, and lie in the

cleavage-traces of the felspar, and in other definite directions in

the crystals that are not marked by any noticeable cleavage. These

two rocks also afford evidence of the pneumatolytic introduction

of magnetite, in the later stages of their consolidation.

Magnetite-keratophyre also occurs in Portion 110, Nemingha, in

the southern extension of the East Gap Hill zone, but as it has

some fragmen tal characters, it is discussed below.

Some quartz-keratophyres remain for consideration. One of

these (1142) occurs in Portion 138, adjacent to the magnetite-

keratophyre of Portion 110. It is porphyritic, with phenocrysts

of andesine which fill the numerous vesicles. Dusty haematite is
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present in small amount. Specimen 1148 is a fine-grained, vesi-

cular, purplish-grey rock, with small, clear phenocrysts of albite,

one of which contains, in its central portion, abundant inclusions

of dusty magnetite. These phenocrysts have a roughly trachytic

arrangement. The groundmass consists of abundant minute fels-

par-laths, sprinkled with finely divided haematite. Quartz is pre-

sent in some amount, often chalcedonie, and a little chlorite occurs.

There are abundant large vesicles filled with calcite, and chlorite,

or quartz and chlorite. There is often a dense segregation of

dusty magnetite around the whole, or only a portion of the peri-

phery of the vesicles, and one can see that the zone of vesicles that

are most abundantly surrounded by magnetite, corresponds to a

zone of enrichment by magnetite of the main mass of the rock,

which lies on either side of a narrow crevice, running trans-

versely to the flow-direction of the rock. This is clearly illustrated

in tlie figure given (Plate Hi., fig. 3). The presumption is that the

magnetite in the rock lias been partly, at least, introduced pneu-

matolytically, and that surrounding the vesicles is due entirely to

this method of deposition. This is in accord with tlie results

obtained from the study of the Hyde's Creek complex in the

Nundle District(17).

Rather different types of rocks, which, however, are clearly re-

lated to the above, are represented by specimens 1360 and 1363,

that occurred in association with the agglomerate in the complex

illustrated by Text-fig. 13. They were termed spilite-porphyrites

in the foregomg. The felspar-phenocrysts may reach 2 mm. in

length, are dusty and spotted with chlorite, slightly zoned, and

show pericline- as well as albite-twinning. The augite phenocrysts

are also large, 3mm. x 0*5mm. at most, are fresh or more or less

decomposed, and have a large optic axial angle (2V = 5'3°). Mag.

netite also occurs in large well-formed crystals. The groundmass

consists of lathy andesine-oligloclase, quartz in sharply defined

crystal-grains, and but rarely intersertal, granular augite, and

skeletal ilmenite, with small vesicles filled with quartz, chalcedony,
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opal and chlorite. This rock is on the borderline between the

quartz-dolerite-porphyrites and keratophyres, and, like the adja-

cent dolerite proper, it has not been albitised.

A more typical keratophyre is that occurring near Gap Creek,

half a mile east of this spot (1136). Its composition is shown by

the analysis given on p.602. Its texture is very net-like; there

is no sign of flow-structure, though the ragged felspar-laths some-

times give a sort of ophitic texture with the small amount of

augite, with which they are associated. The latter is now mostly

changed to chlorite. The felspar also forms small, interstitial,

spherulitic aggregates. Quartz is very abundant, both interstitially

and in small veins, but there are no chalcedonic phases. The com-

position of the felspar, as calculated from the analysis, is

Or^AbyoAnijj, equivalent to Aby4Ani6.

In addition to this, there are a few occurrences of highly crushed

quartz-albite-porphyrites, in Portions 168, 213, and 171, Nemingha.

These consist {e.g., 1326, 1332) of broken phenocrysts of albite

(probably), with all the optical effects of great strain, and a

groundmass of finely granular, and intergrown, strained quartz

and albite. There is rarely also a little biotite in spangles and

crystal-plates, wisps of fibrous, pale green actinolite, both in pheno-

crysts and base, and a little magnetite and titanomorphite. A

similar rock occurs on the north side of Housefield's Hill,

Woolomol, forming a, vein in the Middle Devonian rocks. The

whole appearance of these rocks strongly recalls that of the albitic

veins in the serpentines near Bingara, and it is not clear whether

they should really be classed with the Devonian keratophyres(16,

p. 691).

Chemical Characters of the Spilite-Keratophyre Series.

The chemical features of these rocks will be illustrated by the

following table, which should be compared with the tables given

in previous parts of the series (16, p. 704; 17, p. 139),

13
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Chemical Composition
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Pyroclastic Rocks.

It is in this division of the igneous rocks, that the greatest diffi-

culty arises, for they range from types scarcely separable

from the normal massive rocks to those which are clearly tuffs,

and agglomerates that closely resemble conglomerates. They

also have a wide range of composition, corresponding to

the range of variation in the massive rocks, and may include

fragments of all the known types of massive rocks, as well as

others, which have not been found forming separate masses; they

may contain also fragments of all types of sedimentary rock in the

district. This naturally makes a logical sequence in the description

of these rocks almost an impossibility. It seems, therefore, best to

divide between pyroclastic masses that are referable to one igneous

type only, and those of a mixed composition. The latter can

be divided according to their coarseness of fabric. Of these, some

of the most coarsely fragmental types have rounded inclusions re-

sembling boulders in conglomerates.

Of the rocks composed of a single type of material, we may,

perhaps, take as an instance the augite-porphyrite breccia already

described. It certainly is a passage-rock of a nature between mas-

sive and fragmental. A similar passage-rock is the spilite-breccia,

which lies on the margin of the spilite-dolerite mass at Tintinhull.

This rock consists of more or less fragmental phenocrysts of albite,

set in a very fine matrix of the same character as that of the

adjacent porphyritic spilite(1171). The brecciated quartz-kerato-

phyres should also be mentioned here. Types occur, particularly

in Portion 183, Nemingha, on West Gap Hill, which are even more

fragmental than the highly strained keratophyres mentioned above.

They have a grey quartzite-like appearance, and show small crys-

tals of felspar, and have a more or less well marked bending. They

consist of crystals of albite, irregular corroded quartz-grains, and

sometimes fragments of a very fine-grained traehytie keratophyre,

and aggregates of quartz and magnetite, drawn out into the general

direction of the banding. The groundmass consists of the same

material very finely divided. It is possible that these are flow-

breccias (1052, 1125).



604 GREAT SERPEXTINE-BELT OF NEW SOUTH WALES_, V.,

The pyroclastic rocks of the Igneous Zone on East Gap Hill

extend down to Portion 138, and near their southern extremity, in

Portion 110, is the fragmental magnetite-keratophyre mentioned

above (1122). It, also, is possibly a flow-breccia. It is extremely

patchy in constitution ; adjacent portions are of different composi-

tion and texture ; and the types of texture seen are usually different

from those which are present in the magnetite-keratophyre-breccias

at Hyde's Creek, near Bowling- Alley Point. The groundmass of

the rock is very like a sponge. The "sponge"-fabric is made up of

fine laths of albite, clouded by kaolin, etc., and so darkened with

abundant masses of minutely divided magnetite, that it is almost

opaque. The interstices are filled with minute prisms of glassy

albite, generally twinned, and accompanied by a little chlorite. Set

in this matrix, are fragments of dense trachytic magnetite-kerato-

phyre, with phenoerysts of albite and sometimes of fresh augite,

and, in addition, there are fragments of normal trachytic kerato-

phyre, with very little magnetite or augite. These inclusions vary

from very minutely to coarsely crystalline types, and the latter

may even be sufficiently rich in augite, to be classed as dolerites

(Plate lii., fig. 4). A large vesicle present in the rock has been

filled by a spongy mixture of albite and calcite. There can be little

doubt that this rock has been affected by pneumatolytic solutions,

which introduced the sodic felspar. The abundance of haematite,

which gives the dominant red colour to the ferruginous pryoclastic

rocks at the southern end of East Gap Hill, is probably also due to

the action of these solutions, which have oxidised the magnetite in

the magnetite-keratophyres. In those ferruginous keratophyres

in which the iron ore seems to be of secondary, pneumatolytic

origin, it is possible that the ore was deposited in the rock, in part

at least, as hsematite. In those, however, in which the majority of

the iron occurs as magnetite, the dark grey colour is the character-

istic feature. Of these. Specimen 1178 is typical. It has some

macroseopical resemblance to 1122, but has very little groundmass.

It consists of fragments of keratophyre, of which twelve different

samples are to be found in a slice scarcely two square centimetres

in area. These are closely fitted together, with a little cement made
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of the material of the fragments finely comminuted. The following

are the chief types of fragments present :—magnetite-keratophyres,

varying in the amount of iron present, more or less trachytic, por-

phyritic, massive or hypocrystalline, the last being very vesicular;

normal keratophyre, porphyritic or massive, trachytic, or with a

wavy flow-structure and occasionally vesicular, coarsely crystalline

albitite, partially porphyritic keratopliyre-dolerite, etc.

The reddened rocks have usually a more ashy appearance, par-

ticularly on weathered surfaces. In 1330, the inclusions are mostly

fine-grained trachytic keratophyre, with minutely granular augite,

and a few more coarsely granular, non-trachytic types are also pre-

sent. The base resembles that of 1122; it is very spongy, with a

few phenocrysts of albite, and abundant secondary albite and

chlorite filling the vesicles. In 13.36, the same feature are

present, but parts of the spongy or pumiceous matrix are free

from iron-ore, but shade ofT irregularly into strongly ferruginous

rock.

Ha3matitic breccias similar to these, but much more coarsely

fragmental, occur on West Gap Hill. In these, there are large

areas of finely divided prehnite and epidote. The matrix is rather

spongy, a hypocrystalline confusion of felspar-laths, phenocrysts,

and microlites, and abundant haematite. The inclusions are of

various kinds of keratophyre; the most unusual of these has a tex-

ture resembling that of "rhomben-porphyry" ; the others resemble

those already described.

In addition to the red rocks of this character, there are others in

which there is no base. The rocks consist entirely of fragments,

which are sometimes half an inch in diameter, and are closely fitted

together. These {e.g., 1327) include keratophyre; prophyrite con-

sisting of large rounded phenocrysts of acid plagioclase in a fine-

grained subtrachytic base, in which ar« chlorite-filled vesicles
;
por-

phyritic spilite, the felspar albite, and the augite changed to chlo-

rite; devitrified rhyolite with a well marked flow-structure; mag-

netite-keratophyre of varying character, sometimes extremely rich

in iron-ore, sometimes porphyritic with crushed and shattered

phenocrysts; and felsites with a minutely crystalline or lithoidal
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base abuiKlantly charged with calcite, or a more coarsely granular

quartz-felspar mosaic, apparently greatly strained. It is, however,

just possible that the last two fragments are of altered sedimentary

rock.

Rocks similar to these, but with rather smaller grainsize, form

the bulk of the Igneous Zone of the Middle Devonian, that sweeps

northwards to Moore Creek. They resemble the "Bowling Alley

breccias," of the earlier papers, with which they must assuredly be

correlated (16, p. 710-711). An example of these rocks, showing

a more diverse composition than usual, is illustrated in Plate liii.,

fig. 6, which is from slide 1163, from a rock which accompanies

the porphjrritic spilites in Portion 48, Nemingha. It consists of

single crystals and rock-fragments. The former include quartz,

uralite, and acid felspar ; the latter range from spilites resembling

the base of the adjacent porphyritic spilite, to more crystalline

trachytic spilites, fine- and medium-grained keratophyres
;
quartz-

keratophyre
;
quartz-porphyrite ; and a soda-granophyre. In addi-

tion, there is a fragment of radiolarian mudstone. There is practi-

cally no groundmass. The metamorphic effect of the granites,

which are exposed within half a mile of here, is seen in the develop-

ment of abundant little flakes of secondary biotite in the fragments

of keratophyre.

Other rocks in this zone differ from this in the presence of frag-

ments of dolerite, of more sedimentary rocks, and sometimes of

limestone, or in the presence of crystals of augite or magnetite In

others, again, more groundmass is present, generally finely divided

quartz, and felspar, with more or less chlorite. These are only differ-

ences of degree; no distinct varieties of pyroclastic rock can be

separated. In the most finely granular of these rocks, the frag-

ments are usually merely portions of single crystals, or of very

minutely crystalline keratophyre. They have often a more abun-

dant base of comminuted quartz and felspar, and, while they are

generally unstratified, bedding is at times very clearly marked.

Some of the pyroclastic rocks contain very well preserved radio-

laria(lO). The felspar is usually albite. In one instance only

has hypersthene been observed in these rocks. As a rule, the pre-
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sence of stratification and of organic remains are the only means
of distinguishing', in liand-specimen or microscope-slide, an inter-

stratified from an intrusive tuff.

All along the margin of the granite, these rocks are found to be

more or less altered. This metamorphism has been described in

general terms in a previous paper (16), and very little additional

information has been obtained from the present more detailed

study. Generally, the effect has been to convert all the ferro-

magnesian minerals present into actinolite, which may be scattered

all over the rock in secondary sheaf-like recrystallisations. The

ilmenite becomes titanomorphite, and the iDlagioclase, clear albite,

which may be more or less erystalloblastic. In more altered rocks,

the felspar returns to andesine, which has been found in several

instances, particularly in Portion 118, Nemingha. This accords

with the behaviour of the spilitic rocks about the granites of

Devonshire(27). Erdmannsdorfer concludes, from his study of

the diabases about the granite of the Harz Mountains, that, where-

as the presence of basic felspar is an index that the rock has suf-

fered contact-metamorphism, types with acid felspar result from

dynamic metamorphism(28, p. 73); this conclusion cannot, how-

ever, be applied satisfactorily to the rocks of the Tamworth

district.

The most altered forms of spilitic rocks are those in Sections

113 and 123, Nemingha. Macroscopically, they are very like the

garnet-bearing contact-altered spilites of Walkhampton in Devon-

shire, which were described by Messrs. Dewey and Flettl27).

They are banded dark green rocks, with long lenticular patches

of quartz and felspar mosaic, probably representing former fel-

spar-phenocrysts, and long bands of epidote and brown garnet,

together with a little secondary acid felspar. The dark base con-

sists of very fuiely matted chlorite and actinolite, while there are

also streaks of secondary magnetite. It is not clear whether these

are altered vesicular, porphyritic spilites, or pyroclastic rocks. The

former is the more probable. Adjacent to these, is the amphibolite

(altered dolerite) described above.

Other types of rock occur, of which a few examples will suffice.

A rock (1134), which occurs in Portion 173, Tamworth, is an
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altered breccia, made up of many differing portions, each uniform

within itself. The more finely granular fragments consist of small

short prisms of hornblende with a roughly parallel arrangement,

in a groundmass of small, equant, untwinned grains of quartz, and

(probably) andesine; occasionally, there are large, irregular plates

of an indeterminable felsjDar. Surrounding each such fragment is

a zone of larger crystals of hornblende, among which are frequent-

ly small patches of fresh, new-formed, colourless pyroxene, making

irregular poikiloblastic plates. These have very oblique extinction,

and a large optic axial angle. Rarely there are also poikiloblasts

of hornblende. In the irregular groundmass between the frag-

ments, there are also irregular prismoids of hornblende, granular

and poikiloblastic secondary augite, poikiloblastic, dusty, twinned

plagioclase, and abundant, usually untwinned oligoclase-ande-

sineC?) in the matrix. Rarely, also, there are poikiloblasts of

quartz that are quite free from strain-effects. Magnetite is scat-

tered about.

Slide 1137, from the same locality, differs from 1134 in the pre-

sence of large porphyroblasts of andesine. The secondary augite

at times shows a sieve-structure, but more usually forms solid

grains, or scattered granules. Erdmannsdorfer has described the

development of secondary enstatite in the altered diabases by the

granite of the Harz(28, pp. 17-1 9). The pyroxene in the rocks

just described, though it is augite, seems also to be secondary; it is

certainly not residual, and as it occurs only in rocks quite close to

the granite, it is probably developed under the effects of contact-

metamorphism. Erdmannsdorfer observes that the degree of

metamorphism necessary to produce secondary pyro!xene is greater

than that necessary for the change of afigite into fibrous amphi-

bole(28, p. 37); the present rocks seem to exemplify this conclu-

sion.

In the altered limestone of Seven-Mile Creek, is a green fel-

spathic rock (1372), which is probably an altered pyroclastic

inclusion. It consist of large poikiloblastic grains of andesine,

dotted with small grains of diopside, here and there aggregated

into dense masses. Scattered about there is also sphene in irregu-
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lar grains. A small amount of quartz occurs with the felspar, but

iron-ores are not developed.

A very special form of pyroclastie rock is the agglomerate

which occurs in Portion 162, Nemingha. As described above, this

rock contains a number of rounded pebbles of igneous rock in a

tuffaceous matrix. Though several types of rock appear to b-^

represented among the pebbles on macroscopic examination, the

miscroseope shows them to be mostly of one type in different stages

of alteration. They are porphyrites, with phenocrysts of plagioclase,

more or less decomposed, slightly zoned, and, for the most part,

determinable as oligoclase. In some of these, the former zoning is

strongly marked by the presence of kaolin or dusty matter, though

optical tests show the crystal to be of uniform acid composition

(cf.29, p723). Augite also forms phenocrysts, but is more or less

chloritised, and has a strongly marked outer margin of magnetite.

There are smaller phenocrysts of magnetite, and corroded quartz,

lying in a very fine-grained felsitic base. In addition, there is a

porphyritic spilite, with phenocrysts of albite, in a pilotaxitic to

subvariolitic groundmass of albite-laths, with chlorite, ilmenite,

magnetite, and titanomorphite. Sometimes there are vesicles

filled with calcite. One of these rocks is very similar to the spilite

of Tintinhull, or of the Eastern Series. Another rock(135r)) has

a rhyolitic appearance, but is quite holocrystalline, and very finely

granular. Its composition is that of a magnetite-keratophyre.

There are idiomorphic or slightly corroded phenocrysts of acid fel-

spar, and a few large accretions of minutely granular magnetite,

and glomero-porphyritic quartz-felspar aggregates. The ground-

mass is made up of trachytic microlites of felspar, dotted with

dusty magnetite, and interspersed with rounded felspar-crystals,

which are not really spherulites, as their appearance suggests.

These are arranged in bands, and thus give the rhyolitic appear-

ance to the rock. The matrix of this rock is composed of crystals

and fragments apparently derived from the porphyrites, which

form the most abundant inclusions.

Tlie pyroclastie rocks in the Upper Middle Devonian Series are

similar to those in the Lower Middle Devonian, but are generally
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more finely gTanular. Tlie chief distinction, however, lies in the

greater abundance of quartz and acid felspar in the newer rocks,

fragments of cryptocrystalline and trachytic keratophyre being

very common. In addition to this, there is an abundance of purely

keratophyric material, which forms the white interlaminations in

the claystones; these vary in thickness from some yards down to

fractions of a millimetre. Sometimes they have a flat lower side

when they have fallen on to partially consolidated clay, or the

underside may be indented where the falling grains sank into soft

silt. The upper side is quite irregular in both cases (see Plate

liii., fig. 7).' Such interstratified tuffs may contain radiol aria

or plant stems. Intrusions of keratophyric tuff into the

sediments are frequently observable under the microscope,

a particularly clear instance being that shown in Plate

liii., fig. 8. Fig. 9 of the same plate illustrates a clearly clastic

rock, which is similar in all respects to the intrusive material in

the specimen shown in Fig. 8.

The general character of the Upper Middle Devonian

and Upper Devonian pyroclastic rocks has been described

thus:—"At some depth below the surface the colour of the tuff

is greenish-grey, weathering to yellowish-brown or lighter grey at

the surface, and thus contrasting strongly with the darker clay-

stones. A chemical analysis of the tuff will be found on p. 602.

Mr. Card describes them as felsite-tuffs, with numerous fragments

of cryptocrystalline felsite (Keratophyre, W.N.B.) entangled

in the holocrystalline or microcrystalline groundmass. The

latter is composed of broken or corroded crystals of plagio-

clase, orthoclase, quartz, and augite, with occasionally horn-

blende, and rarely sphene" (titanomorphite, W.N.B. ). "Small

crystals of iron pyrites are diumerous and grains of titani-

ferous iron sometimes occur; small and large inclusions of

radiolarian rocks abound. "(9). The fragments of radiolarian

rock in the tuff are often very rounded (see Text-fig. 10), and there

is some alteration of the tuff about them. Numerous instances

occur in which the inclusion is ringed around by a pinkish-white

zone, which is very distinct macroscopically. Under the micro-
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scope, however, nothing definite can be learnt as to its nature,

and frequently it is not recognisable except in hand-specimen. At

other times, there appears to be a slightly greater amount of kaoli-

nisation, and the development of a little prehnite. It is evidently

due to some radial diffusion, but does not appear to be connected

with any process of albitisation. Prehnite is quite frequently

developed in tuffs in patches that are not directly associated with

cherty inclusions. So far as can be ascertained, the felspar in

these pyroclastic rocks is almost entirely acid; no grain has been

noted, of which the refractive index is greater than that of Canada

balsam. The analysis (B., p 602) does not indicate any great

amount of soda, and the composition of the felspar calculated

therefrom is that of labradorite. The entry of alumina into vari-

ous decomposition-products, probably accounts for the difference

between the calculated and observed compositions of the felspar.

Limestones.

The macroscopic features of the limestones of this district

have already been described. The following analyses illustrate

their chemical composition. These were made by the chemists

of the Geological Sur\ey, for a memoir on the limestones of New
South Wales, now being prepared by Messrs. J. E. Carne and

L. J. Jones. The writer is much indebted to Mr. Carne for his

kind permission to use them. Assays 1645-6 were specially

made by Mr. Mingaye from specimens chosen by the author.

Assay No.

CaCO,
MgC03
MnCOg
Fe,Al,03 ...

Gaiigue
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These samples came from the following localities :

—

Nemingha limestone

1146. Portion 118, Nemingha.

1147. Portion 63, Nemingha (formerly Heedle's Freehold).

164 5. White marble, Portion 134, Nemingha.

1646. Red marble, Portion 134, Nemingha, (known as the

"Nemingha red marble").

Loomberah limestone(?).

1395. Portion 121, Nemingha.

Moore Creek limestone.

1 1 45. Portion 41, Woolomol.

1148. Municipal Quarry, Spring Creek, Tamworth.

1149. Reserve 1472, Woolomol.

It will be seen that the rocks, as a whole, are very free from

dolomitisation, and that the limestones of the Nemingha horizon

differ from those of the Moore Creek horizon in the slightly

greater content of iron, alumina, magnesia, and manganese.

This is probably due to their association with igneous rocks, par-

ticularly the ferruginous brecciated keratophyres. It is clear

that the intrusion of the ferruginous keratophyres was accom-

panied by the emission of iron-bearing solutions (17, pp. 14-1 5). A
red colour is a frequent feature of the limestones of this horizon.

The description of the radiolarian limestone given by the

previous authorsO, 10) need not be supplemented here. Mr.

Mingaye's analysis of this rock is cited below.

Around the margin of the granite, the limestones have suffered

much alteration. This was briefly described in an earlier

paper(16), and also in the paper by Messrs. David and PittmanO).

A number of additional slices made subsequently, have added

but little to the information here given. The pyroxene developed

seems, however, to be a green variety of diopside rather than

omphaciie. One new type of rock has been discovered in the

northern, sharply b^nt anticline, in Seven-Mile Creek. It con-

sists almost entirely of silky-wdiite wollastonite. Its interstices

contain diopside, calcite, and a doubly refracting garnet. In

another sainple, diopside and garnet predominate over the woll-

astonite, and the garnet forms aggregates, half an inch in

diameter. A third rock contains a little scapolite.
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Middle Devoyiian Cherts and Claystones.

The sedimentary rocks of the Middle Devonian Series have

few features of petrological interest. The general characters

were described by Messrs. David, Pittman, and CardO), and the

writer(16). Here and there, they are enriched with tuffaceous

matter, where zones of larger grainsize composed of fragments of

quartz, felspar, or cryptocrystalline felsite, are interstratified

with the normal claystone, into which they gradually shade away.

In none of the rocks which the writer has studied microscopi-

cally, has he been able to recognise the presence of minerals

which ordinarily characterise contact-metamorphism, nor does it

appear probable that they would be developed, if the intrusions

of the pyroclastic material took place in the manner here de-

scribed, which would involve an intrusion at a fairly low tem-

perature.

Considerably altered rocks occur about the granite; the most

intensely altered are those actually included in the granite in

Portion 66, Tam worth. These have abundantly developed biotite,

and are interleaved with narrow bands of pegmatite, and granite.

A less altered type (1133) is a fine-grained quartz-schist, with

minute, chloritised flakes of biotite, and fragments of orthoclase

and andesine.

The chemical composition of the sedimentary rocks will be

seen in the table herewith, of analyses by Mr. MingayeO).

Assay number ('97).

SiO„ ...

Al,03 .

Fe,03
xVlgU ...

CaO ...

NaoO ...

K,0 ..

H^O ..

H2O-
CO2 ...

P,0« ...

SO3 ...

Fe82 ..

MuO ..

Organic matter

1234



614 GREAT SERPENTINE-BELT OF NEW SOUTH WALES, V.,

1234. Radiolarian black chert. ^ The exact points at which these

1236. Radiolarian cherty shale. I rocks were collected are not stated.

1235. Radiolarian shale.
j
They all came from the neighbour-

1233. Radiolarian limestone J hood of the Tamworth Common.

Upper Devonian Baldwin Agglomerate.

Messrs. David and Pittman have pointed out that the matrix

of the agglomerate occurring on Cleary's Hill, near Tamworth, is

identical with the breccias of the Middle Devonian SeriesO).

The writer has shown that this is a part of the Baldwin Agglo-

merates, and that this similarity is a constant feature; indeed,

the agglomerates may be described as an " exaggeration of the

features of the breccias of the Tamworth Series," and when they

take on a rather finer grainsize than usual, it is impossible to

distinguish them from the Middle Devonian rocks. At certain

points they are full of rounded boulders, which decrease in size

as the strata are traced laterally. Each centre has about the

same assortment of boulders, though differences occur. The

boulders in the agglomerates at Cleary's Hill include the follow-

ing: —Porphyritic dolerite, with phenocrystsof albite and augite,

and a subvariolitic base; porphyritic spilite, with felspar-pheno-

crysts and minutely crystalline trachytic base; felspathic dolerite;

porphyritic andesite, as described by Mr. Card(9, p. 36), in which

the augite has the peculiar brownish tint and appearance char-

acteristic of the brecciated augite-porphyrite described above

(p. 598); with decreasing amount of ferromagnesian minerals,

these dolerites pass into keratophyres, sometimes porphyritic,

but with a beautifully trachytic base (a very common rock), or

the base may be felsitic or cryptocrystalline; one example is

orthophyric and has no phenocrysts. There is also a quartz-

keratophyre, the phenocrysts of which are more or less corroded

quartz and albite, and the cryptocrystalline base contains long

patches of fibrous radiating felspar, and also fragments of mag-

netite-keratophyre. In addition, there are fragments of pre-

viously consolidated tuff, of limestone, and of chert. The matrix

consists chiefly of fragments of felspar, often zoned andesine, but

also albite, quartz, augite, ilmenite, and a still more minutely

comminuted paste of these minerals, with calcite, chlorite, etc.

The chemical composition of the matrix has been determined by

Mr. White. (See C, p.602).
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The agglomerate of Housefield's Hill, in the centre of the

Parish of Woolomol, contains approximately the same variety of

boulders. The peculiar strained quartz-keratophyre is found

also as a dyke beside the hill. The waterworn appearance of the

pebbles and boulders is especially marked in this locality.

Seiyeyitines.

The majority of the serpentines seen are similar to the rocks

described in the earlier paper(16), and do not call for any further

comment. One specimen, however, from Portion 118, Parish of

Nemingha, is of special interest. It is a typical example of a

serpentine derived from diallage The chief constituent of the

rock is antigorite, which in some places exhibits the " gitter-

struktur" perfectly, but is more usually distributed rather irregu-

larly, or grouped into radiating masses. Some residual diallage

is present, into which the antigorite cuts sharply, either as irregu-

larly placed blades, or in lines parallel to a cleavage. The last

remnants of the diallage are cloudy grey matter. Small ribbon-

like veins and irregular patches of fibrous anthophyllite(?) are

also present, sometimes stained brown and matted, but never

notably pleochroic. The anthophyllite-fibres may stretch across

the whole width of the vein, or may grow out unevenly on either

side of a narrow crevice. Very irregularly shaped masses of

magnetite are scattered about.

Associated with the serpentine is a little gabbro, which has

also been described; it is remarkable for the replacement of its

felspar by zoisite. One specimen contained olivine and hyper-

sthene, two minerals which are rarely seen in the gabbros in the

Great Serpentine Belt. (See 16, pp. 683-4).

Dykes of Dolerite in the Serpentine.

A number of these have been studied, and found to correspond

exactly with those described from the north side of Chrome Hill,

Bowling Alley Point, of which an analysis has been made

(17, p. 139). According to the extent of the development of

brown hornblende, the rocks may be classed as dolerites, with

little hornblende, and proterobases, in which it is more abundant.

The hornblende, however, is alw^ays subordinate to the augite.
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and frequently surrounds this mineral. The felspar is difficult

of determination, but it seems to be sometimes oligoclase, some-

times andesine. The ilmenite is usually represented by titano-

morphite. Some sheared varieties of dolerite occur in which

saussuritised felspar alternates with streaks of tremolite.

Granite.

The granite has been described by Mr. Card as follows :
—

"66G5. Moonbi, close to the railway station. Not conspicuously

porphyritic. Sphene readily visible. 'J he quartz is crowded

with cavities. Hornblende and magnetite are intimately asso-

ciated in places, and, together with felspar, give rise by segrega-

tion to basic patches. Orthoclase and plagioclase are present.

The plagioclase may contain many foreign inclusions, and may
show good composition zoning; it appears to be a variety of

oligoclase. Sphene is conspicuous, and shows some intergrowth

with hornblende.

3728. Moonbi Tobacco Farm. This type is decidedly dioritic,

and differs much from that above described. It is non-porphy-

ritic. vSphene is abundant and can be readily obtained (some-

times in well formed crystals) by washing the crumbling material

under water. Under the microscope, one of the dominant

minerals is hornblende; biotite is scarce. The hornblende is

deep green in colour for the most part. It is more or less auto-

morphic, and well cleaved. Sphene is plentiful. There is a

little quartz, and practically no plagioclase. Orthoclase is

perhaps somewhat larger in quantity than the combined ferro-

magnesian silicates. The leucocratic constituents are plentifully

traversed by highly elongated, colourless, transparent rods. As

a handspecimen, this rock would be classed as a quartz-syenite."

(12).

Sections examined by the writer show similar features to those

recorded above, but, in general, orthoclase does not seem to be

so abundant as there indicated.

The numerous dykes of pegmatite and aplite have not been

subjected to microscopical examination.
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The more basic dykes show interesting features; the following-

may be recorded :
—

130'2, A dark vein in granite in Portion 114, Nemingha. This

consists of a fabric of short laths, and less regular grains of

plagioclase and orthoclase with interstitial quartz. A few cor-

roded xenocrysts of the two felspars and quartz are also present;

the last is very distinct from the groundmass, and is surrounded

by a reaction-ring. In addition, there are abundant fresh grains

of augite and platy ilmenite. The rock may be termed a micro-

monzonite, or monzonite-aplite,

1308. A vein in Portion 145, Nemingha. This is also a micro-

monzonite, but is of a different character. The felspars are

larger, more irregular, and partially interlocking. The augite

has been replaced by hornblende, and some sphene is present.

1174. A vein in the granite in Portion 73, Moonbi. This is

very similar to 1308, but differs in presence of a groundmass of

small felspar-laths, and small crystals of hornblende, and rarely

a flake of biotite. The felspar seems to be chiefly plagioclase.

The rock may be termed a micro-diorite or a diorite-aplite.

1175. A vein in the granite in Portion 139, Moonbi. This is

the most unusual rock. It is a minette with spheroidal inclu-

sions, rather different from the "Kugelminette" of the Odenwald

and elsewhere{30). The rock consists of crystals of brown, almost

uniaxial biotite in idiomorphic plates, idiomorphic augite, and

magnetite, in a finely granular, felsitic matrix, dotted with

minute crystals of magnetite, and a few minute prisms of apatite.

The spherules are about 2-3 mm. in diameter. They consist of

fibrous radiating felspar, with a little quartz in the central parts.

Included in these are large crystals of diopside and biotite, which,

in one instance, are in completely parallel intergrowth with each

other. A little magnetite is dotted about. There is no bounding

zone of coloured minerals marking the outline of the spherules.

There are, in addition, druses with an angular, irregular outline

surrounded by a "fence" of diopside-prisms, directed radially

inwards, followed within by an irregular zone of untwinned

felspar, with a central quartz-felspar mosaic. The inner zone is

dotted with diopside and magnetite.

14
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Tertiary Basalt.

The basalt is extremely fresh. It consists of small laths of

labradorite, slightly zoned, granules of augite, large prismoid,

but not idiomorphic grains of olivine, and small irregular grains

and aggregates of ilmenite. There is a vesicle about 2 mm. in

in diameter, the structure of which is shown in Text-fig. 15. All

round the vesicle is a thick zone of minutely granular augite,

A B
Fig. 15.—A. Amj^gdule in Tertiary basalt( 1164). Upper and middle por-

tion opal, lower natrolite. The first and last of these contain prisma

of augite. B. Spherule of augite-prisms in the same rock as A.

but within are comparatively large idiomorphic prisms of augite,

of the same character as that in the groundmass of the rock, but

lying more or less isolated in a matrix of opal and natrolite.

The prisms are particularly well formed in the opal. The de-

termination of this mineral is rendered certain by the very clear

evidence of Becke's line, which shows that the colourless isotropic

mineral has a distinctly lower refractive index than the natrolite.

It is quite clear, and crossed by irregular cracks, without any

sign, of cleavage, such as analcite might show. There can be
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Jittle doubt that the vesicle was filled with magmatic water. It

would seem that the jelly-like mother-liquor in the vesicles per-

mitted the growth of well. formed prisms of augite, which were

pushed aside by the growing and mutually interfering spherical

masses of natrolite and opal, in the outer portion of which the

augites become imbedded. The growth of large idiomorphic

crystals of ferromagnesian minerals in the concentrations of the

residual magmatic water is analogous in some respects to the

formation of barkevicite in the analcitic luffarites of the Glassrow

district described by Tyrrell(31). Jt is also interesting as afford-

ing a good instance of the primary nature of a zeolite, upon

which subject a considerable literature has accumulated in recent

years. [See e.g.^ Mr. Barker's Presidential Address(32), and the

article (and bibliography) by Koenigsberger(33)]. Beside the

vesicles, there are small veins and irregular patches of opal and

natrolite, and a little radiating aggregate of augite illustrated in

'J'ext-fig. 15B. In addition to these, there are also present a xeno-

lith of olivine, augite, anorthite, and picotite, and isolated grains

of the same minerals. Such xenoliths and xenocrysts are com-

monly present in the Tertiary and Recent basalts throughout the

world.

Summary.

The main results of the present work may be stated thus. A
more detailed map has been made of the Tamworth district, than

that given by the previous authors who studied the district, and the

subdivision of the Devonian Series instituted elsewhere in the Ser-

pentine Belt has been applied, with amplifications, to this district.

The result has been a general confirmation of the earlier work,

with some modification in the details. The history of the area was

apparently as follows. In Devonian times, a series of radiolarian

claystones was deposited on a steadily sinking sea-floor, which was

maintained at a fairly shallow depth. During this period, there

were great developments of volcanic activity, producing large

amounts of pyroclastie matter, building masses of tuff and agglo-

merate, which, here and there, may have risen above the surface

of the sea, as small, short-lived islands. There were two main
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periods of activity, the first of which was also marked by the intru-

sion of massive and brecciated spilites, dolerites, and keratophyres.

Peculiar types of intrusive tuffs were constantly developed, and

their probable mode of origin is here discussed. At two or three

epochs, limestones were formed, and the fossil-content of these is

sufficiently varied to permit of their distinction on palseontological

grounds. The total thickness of the series cannot be exactly deter-

mined, owing to the presence of an indefinite amount of faulting.

An apparent thickness of over 12,000 feet of strata are of Middle

and Upper Devonian age. Folding and faulting occurred probably

in Carboniferous times. The movements were most pronounced

along an axis running N.N.W.-S.S.E., but there is clear evidence

of less important movements along a N.E.-S.W. axis. The folding

was followed by the intrusion of peridotite, succeeded by that of a

mass of granite, which produced interesting contact-metamorphism

of the tuffs and limestones. No further events are recorded until

the eruption of a small amount of basalt, probably during the

Tertiary period. The discussion of the physiography is reserved

for a future occasion.
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EXPLANATION OF PLATES XLIX.-LIII.

Plate xlix.

Topographical Map of the Tamvv^orth District, plotted from a plane-table

survey, with contour-lines based on aneroid observations.

Plate 1.

Geological Map of the Tamworth District.

Plate Ii.

Geological Sections along certain lines through the Tamworth District.

The vertical and horizontal scale is the same.

Plate Hi.

Fig. 1.— Sheared keratophyre from the Eastern Series (1305); x 16.

Fig.2.— Brecciated hypocrystalliue augite-porphyrite (1303); x 13.
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Fig.3.—Magnetite-keratophyre with secondarily introduced magnetite

(1148); xl3.

Fig.4.—Magnetite-keratophyre-breccia with inclusions of dolerite (1122);

xl3.

Fig.5.—Breccia of various types of keratophyre, dolerite, spilite, and

chert (1355); x 13.

Plate liii.

Fig. 6.—Similar to Plate Hi., fig.5, but with large grains of quartz (1163);

xl7.

Fig. 7.—Crystals of felspar and fragments of microcryptocrystalline kera-

tophyre in radiolarian mudstone(N.S. W.G.S. 627); x 17.

Fig. 8.—Intrusion of felspathic tuflfinto radiolarian mudstone. The clear,

colourless casts of radiolaria can be seen in abundance (N.S. W. Geol.

Survey, 1190); x2.

Fig. 9.—Felspathic tuff of the same character as that in Fig. 8; x 16

(approx.). Polarised light.

Fig. 10,—Intrusion of breccia into banded tuffaceous mudstone; one-half

natural size. See Text-fig. 5.

Corrigenda to Part iv. (this Volume), pp.121-170.

Page 127.—/or " Text-fig. 1. Spilite intrusive into radolarian clay." re«rf,

*' Spilite intermingled with chert."

Page 143, line 12.—/or "fig.3", read '* fig.4".

Page 160, lines 17-18.—/or "From the nature of the case", read "For
topographical reasons (see Map (1), Plate xxii.)"

Postscript {added October 2Sth, 1915).—M. Giraud's descrip-

tion of the peperites, (basaltic tuff-breccias) of the Auvergne, has

come under the writer's notice while the above was in the press

(Bull, des Services de la Carte Geologique de la France, No. 87,

1902, pp. 299-367). The author reviews an extensive literature,

and concurs with M. Michel Levy in considering that the peperites

are instrusive into the Oligocene marls in the Limagne. They form

selvedges to basalt-dykes, developed where the dykes traverse weak

structures, such as marls, but not wTiere they invade strong struc-

tures, such as granite or limestone. Contact-effects are visible

above as well as below the peperites. Where the overlying strata

are sufficiently thin, the peperites broke through to the surface,

and were deposited in water; such sedimentary peperites contain
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organic remains, Helix, etc. M. Michel Levy thought the conver-

sion of the basalt-magma into fragmental material, was perhaps

due to the rapid escape of water from the magma, in regions where

the containing walls of the dyke offered little resistance. It is often

difficult to draw any line between the solid basalt and the marginal

breccia, which has been thrust laterally into the weak structures.

Sir A. Geikie remarks: "The material of the peperites has un-

doubtedly here and there filled up the volcanic vents, and has

been injected in veins and dykes around their margins. But the

main mass of the material was ejected from the vents, and falling,

as volcanic dust and sand . . . became interleaved with the con-

temporaneous sediments" (Textbook of Geology, 4th ed., p. 1255,

footnote). It seems reasonable to suppose that, if loose marls below

solid limestones, permit a magma to break up into pyroclastic

material, such an action will be even more favoured in loosely con-

solidated sediments without a compact covering layer. To this

extent, the French peperites help us to understand the. features of

the Tamworth tuffs. One cannot, however, decide to what extent

the pulverisation of the consolidating magma was brought about

by the escape of magmatic water, or by the constant forward move-

ment of the magma, or by the strains set up, as in a Prince Rupert

drop, by the rapid chilling of the melt. The general absence of

recognisable points of eruption makes it also impossible to esti-

mate the distance to which the intrusive tuffs have been thrust

laterally into the sediments. But though clearly intrusive tuffs

have been found at many points, it is probable that the fossili-

ferous tuffs and breccias deposited in the normal fashion constitute

the greater part of the pyroclastic rocks in the Great Serpentine

Belt.

[Printed oflF, 25th November, 1915.1
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ORDINARY MONTBLY MEETING.

October 27th, 1915.

Mr. A. G. Hamilton, President, in the Chair.

• The President announced that the Council was prepared to

receive applications for four Linnean Macleay Fellowships

tenable for one year from April 1st, 1916, from qualified Candi-

dates. Applications should be lodged with the Secretary, who

would afford all necessary information to intending Candidates,

not later than 30th November, 1915.

The Donations and Exchanges received since the previous

Monthly Meeting (29th September, 1915), amounting to 6 Vols.,

65 Parts or Nos., 28 Bulletins, 2 Reports, and 14 Pamphlets,

received from 43 Societies and four private donors, were laid

upon the table.

NOTES AND EXHIBITS.

Mr. Tillyard exhibited the well-grown larva of a species of the

Neuropterous genus Paychopsis, found on a large forest-tree on

Mount Tambourine, S. Queensland, which may possibly be the

larva of P. illidgei, a very rare and beautiful species known only

from this locality.

Mr. E. Cheel exhibited— A series of specimens of Perennial

Red Clover (Trifolium pratense-perenne) from Hill Top, infected

with Rust, Uromyces trifolii (Alb. k Schw.) Wint., in all stages.

At previous Meetings, (These Proceedings, 1913, pp.171 and 379;

1915, p. 290) examples were shown with the uredo- and teleuto-

stages only. On the specimens now brought to notice, collected

during the present month, the secidio-stage occurred in circular

clusters on the leaflets, as well as thickly studded on the petioles,

showing that the Rust is autoecious. Mr. F. D. Kern, " Phyto-

pathology" (official organ of the American Phytopathological

Society), Vol. i. (1911), p. 3, states that there is some doubt
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concerning the life-history of the red-clover rust; he suggests

that it is an heteroecious species; and proposed the name

TJ. fallens for it. Numerous writers, however, including Miss

Howell [who has shown that the rust on red and on white

clover {T. repe7is) is identical, and that the uredo- and teleuto-

spores can be produced from the secidium which appears early in

the summer] have regarded the rust on perennial red clover as U.

trifolii. Specimens were submitted to Mr. C. C. Brittlebank, of

Melbourne, who has compared the uredospores and secidiospores

of the Perennial Red Clover with those of U. tri/olii-repentis

Tirv., and he states that he cannot separate them.—Fresh flower-

ing-specimens of Callistemon lophanthus Sweet, and C. lineari-

folius DC, in cultivation at the new Zoological Gardens at

Taronga Park, under the direction of Mr. A. S. Le Souef. The

former is quoted as a synonym by Bentham under C. salignus

var. hebestachyus, but seems quite distinct from any of the forms

of C. salignus. G. linearifolius DC, is also quoted by Bentham

under C rigidus. These were both omitted when the key to

the species of Callistemon, in Illustrations of New South Wales

Plants, Part 3, p. iii. (1911), by J. H. Maiden, was drawn up;

but abundant material, which has since been received and

studied, seems to warrant the view that both should be raised to

specific rank again. Fresh specimens of an undescribed species

were also shown, which were raised from seed obtained from

plants on the Nattai River, via Hill Top. A fine series of fresh

flowering-specimens of C. lanceolatus DC, C. linearis DC, C.

rigidus R.Br., C. speciosusT)C., C. phoeniceus Lindl., C. rugulosus

DC, (C coccineus F.v.M.), C. pinifolius DC, and two forms of

C. hrachyandrus Lindl., were also shown for comparison with

the above, and C. acuminatus Cheel, (together with herbarium

specimens of the latter, previously collected at Bulladelah,

N.S.W., from a new locality between the 15-16 mile post, Galston

Road, Hornsby; W. F. Blakeley; November, 1914).- A series of

specimens of Helichrysum diosmifolium Less., collected at Hill

Top, within a few yards of each other, showing flowers varying

in colour from pure white on some plants, through pale pink to a

very rich, deeper pink on others.
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Mr. A. A. Hamilton exliibited specimens from the National

Herbarium, with notes thereon. — Plaiiiago lanceolata Linn.,

(Hornsby; W. F. Blakely; October, 1914) showing axillary floral

fission. The llower-spike is bifurcated at the apex, each of the

segments attaining a length of f inch. The generally healthy

and perfect condition of the flowers, on both the normal and

bifurcated portions of the spike, point to over-luxuriant, rather

than arrested growth. In an article on " Fasciation, its Mean-

ing and Origin" (The New Phytologist, iv., p. 55, 1905), W. C.

Worsdell (pp.72, 73) refers to this kind of dichotomy as the

simplest form of fasciation, and regards it as a reversion to an

ancient branching type, A second example of this species from

the Hawkesbury College (C. T. Musson), shows lateral prolification

of the inflorescence; the flower-spike exhibits arrested growth,

and a series of miniature spikelets, reduced to a few, or, in some

instances, a single flower, arise on contorted stems from the axils

of abortive flowers, these again repeating the process.

—

Primida

(Polyanthus) Hort., Pennant Hills (T. Steel; August, 1915),

showing phyllody of bracts and calyces, and petaloid irregu-

larities. The involucral umbellate bracts are foliaceous, and the

floral calyces have developed phyllody ; the corolla-lobes are

irregular in size and number (4 to 8; normally 5); the corolla-

tube is ruptured, and one of the anthers (which are attached to

the tube by a dilated membrane) has been carried up on the

ruptured edge, and appears as though seated on a diminutive

corolla-lobe.

—

Phytolacca sp., Mt. Wilson (Dr. J. B. Cleland;

June, 1915), showing foliar prolification. The almost normal

condition of the lower stem-leaves, taken in conjunction with

the attenuated foliar prolification of the upper branchlets, points

to suddenly accelerated growth followed by malnutrition.—

A

series of specimens from a plant-association collected within a

radius of a few hundred yards, on the Woronora River at Heath-

cote, representative of the flora of the lower slopes of the

Blue Mountains:

—

Bosskea rhombifolia Sieb., C07iospermuin
tenuifolium R.Br., GreviUea asplenifolia R.Br., Pomaderris

ledifolia A. Cunn., Pseudanthus pimeleoides Sieb., Lycopo-

dium densum Labill., Phebalium sqiiamulosum Vent., P. dios-
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meum Juss., Hihhertia acicularis F.v.M., flakea propinqua

A. Cunn. A preference exhibited by Acacia triiiPA^vata Sieb.,

for the north-east rather than the south-east slopes of the

Blue Mountains was noted in the Public Service Journal for

April, 1915, p. 28. At the Meeting of this Society in Sep-

tember, 1915, Messrs. Musson and Fletcher exhibited speci-

mens from a plant-association in the neighbourhood of Wil-

berforce, among them A. t7'ine7'vata and Persoo7iia oblongata A.

Cunn. The exhibitor had many times traversed Erskine and

Glenbrook Creeks, and had camped for some days at the "Basin,"

but had not seen either of these species in the gullies or on the

Nepean River south of Emu Plains.—Examples of leaf-variation

in: Smilax australis R.Br., (Springwood; A. A. Hamilton; April,

1915: and Cook's River; December, 1914); leaves from rotundate

to elliptical-lanceolate, with bases from cordate to rotundate, and

apices from apiculate to emai-ginate. Measurements:— 6x5
inches, 6 x 2J, 4 x 3i, 4 x H, 'l\x 2|, 2| x |, U x \. The speci-

mens from Cook's River dried brown, while those from Spring-

wood retained their green colour. Dodona^a. triquetra Wendl.,

(A. A. Hamilton; Cook's River; December, 1914); leaves from

broad-lanceolate to elongate-rhomboidal, and ovate-elliptical,

with apices acute, acuminate, obtuse, to emarginate or apiculate,

the base either gradually or abruptly narrowed into the petiole.

Gompholobium latifolium Sm., (A. A. Hamilton; Woy Woy;

June, 1915); leaves opposite or alternate, oblong, spathulate to

linear, their apices emarginate, truncate, or with a minute mucro,

and ranging from | to 2 inches in length

Mr. W. W. Froggatt exhibited—A large mass of the cocoons

of the blue saw-fly, Perga dorsalis, from Salisbury Court, Uralla.

The larvte are very plentiful on the Peppermint-gums at Uralla,

and, when full-fed, crawl down the trunks, and keeping together

in a mass, move about on the ground for several days before they

finally make for the base of a tree, where they bury themselves

just under the surface, and form their cocoons.—A small unde-

termined snake taken near the Experiment Station at Salisbury

Court, —A specimen of a centipede, Seolopendra morsitans, from
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Brewarrina, N. 8.W.— Samples of Ojmntia monacoAitha infested

with Coccus indicus, which has destroyed many acres of this

particular prickly pear, but does not damage any other species.

The Cape Cochineal, on the other hand, does not injure this

Opu7itia.

Miss S. Hynes exhibited an example of Wahlenhergia gr'acilis

DC.,[N.O. CAMPANULACEiE], with double flowers, and a coloured

drawing of the flowers when fresh, collected by Mrs. Rowan at

Widgiewa, N.8.W.

On behalf of Mr. E. A. Breakwell, the President exhibited,

under the microscope, transverse sections of the stem of a western

shrub, Apophi/Ilum anomahim F.v.M., [N.O. Capparide^]. The

anatomy of this Order has been investigated by Solereder (Sys-

tematic Anatomy of the Dicotyledons, Vol. i., pp 67-77), but

neither in his list of Capparidete examined does he include

Apophi/llum anomalum; nor does he refer to the presence of

palisade-tissue in the stems of any he did examine. The presence

of palisade-tissue in an Australian shrub, Bossicaa scolojjendria

Sm., has already been recorded by Mr. A. G. Hamilton, ^po-

phyllum, arwmalum has leaves which are caducous, and which

are extremely small in proportion to the size of the plant (1 x J[-

incli in a plant 10 feet high). The palisade-tissue in the leaf is

of the bifacial type. The cuticle is very thick, and stomata are

developed on both surfaces. The palisade-tissue in the stem

extends for some considerable distance towards the centre of the

leaf, and is interrupted at intervals by well developed sclereides.

The tissue is well seen both in young and mature stems. The

cuticle is extremely thick, and the stomata, which are well

marked, appear to lead, in some cases, into intercellular cavities.

The vascular bundles are strengthened by well developed scler-

enchymatous tissue. The stem is thus admirably adapted, in the

absence of normal leaf-development, for assimilatory functions.

The anatomical structure of leaf and stem shows extreme xero-

phytic characteristics.

Mr. Fletcher showed a fruiting branchlet of a young tree of

Pisonia Brunoiiiana Endl., [N.O. Nyctagine^] from a garden
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at Hunter's Hill. The little Blue Wrens {Malurus cyanetbs), in

hunting for insects among the branchlets, occasionally coine into

contact with the very viscid exudation from the glandular ridges

on the fruiting-perianths, and are apt to be caught so securely by

the feathers or by the feet, that they aie unable to release them-

selves without assistance. [For a New Zealand record of the

victimisation of Silvereyes and a Sparrow under similar circum-

stances, see, "A Bird-killing Tree." By R. H. Govett. Trans.

New Zealand Inst., xvi., p. 364 (1884). Also Kirk's Forest Flora

of New Zealand, p. 293 (1889). (References kindly furnished by

Mr. E. Cheel)].

Mr. Benson, who was unable to attend at last Meeting, gave

an outline of the geology of the Tamworth District, N.S.W., and

described the undoubted occurrence of intrusive tuffs. Some

discussion followed, in which Messrs. J. E Carne, E. C. Andrews,

and J. Mitchell took part.

The President tendered the thanks of the Society to Mr. C.

Hedley, F.L.S., for his donation of a framed portrait of Professor

W. A. Herdman, D.Sc, F.R.S., of Liverpool University, whose

work on Australian Tunicata was well known to zoological

Members.
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CONTRIBUTIONS TO OUR KNOWLEDGE OF SOIL-

FERTILITY.

No. xiii. The Toxicity of Soils.

By R. Greig-Smith, D.Sc, Macleay Bacteriologist to the

Society.

In previous communications, I have shcrwn that when a soil is

shaken up with water in the proportion of 100 grams of soil to

100 c.c. of water, there is obtained an extract which, under

certain conditions, is toxic towards bacteria. The bacteria may

be very sensitive to the toxin, such for example as Bac. pro-

digiosus, or they may be slightly sensitive, such as a mixture of

the soil-bacteria. The toxic effect is shown in the case of Bac.

prodigiosus as a distinct diminution in the number of bacteria,

and, in the soil-bacteria, as a retardation of the speed of the

increase.

In the soil-extracts, there are present nutritive as well as toxic

substances, and the direct evidence of the action of the toxin in

destroying bacteria will naturally depend upon the presence of a

preponderating amount. Otherwise, if the nutritive substances

are in excess, no direct evidence of toxic action will be obtained.

It is easy to demonstrate an indirect toxic action. One has only

to prepare a soil-extract, to heat one portion, and to compare the

rate of growth of bacteria added to each part. It will generally

be found that all heated soil-extracts, when seeded with bacteria,

will produce a greater number in,^ say, twenty-four hours than

an unheated but otherwise similar extract. The reason for this

is that the toxins have been destroyed, and, with these out of

the way, the growth of the bacteria is much increased. The

destruction of the toxins by heat may be analogous to the con-

version of the petroleum-soluble and preservative hop-constitu-
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ents into petroleum-insoluble and non-preservative substances

upon being boiled with water.*

The presence of the toxin in the soil depends upon the natural

conditions to which the soil has been subjected. Bain, for ex-

ample, washes it out, and the extract, instead of being toxic, is

nutritive. The decay of the toxin in the soil is accelerated by

dry conditions, so that in dry, as in wet weather, we cannot

expect to find the extracts toxic. There is a medium between

wet and dry conditions which, while probably not influencing

the actual formation of the toxin, yet facilitates our being able

to demonstrate its presence.

There is still much to be learned regarding the nature of the

toxic solution and of tiie production of toxins. Several matters

relating to these have been investigated, and are here recorded.

The relation oj the quantity of Water used in extractimj the

Soil —It is curious that the quantity of water used for extrac-

tion should have an influence in enabling the toxic effect to be

evident, and although this has been shown to occur,! yet the

diflliculty of explaining the phenomenon caused another test to

1)6 made, wh^n time should have modified any personal factor.

A garden-soil, seven days after heavy rain, gave the following

result :
-

Bacteria in control-test

Bacteria in extract ...

Cells of Bac. proditjiosus in

20 lionrs at 22°.

100

40

Two days later, when the soil contained 7-05% of moisture, it

was shaken up with varying amounts of water and extracts pre-

pared. These were seeded with a suspension of Bac. j^fodigiosus,

* Chapman, Proc. Chein. Soc, xxix. (417), p. 182.

t These Proceedings, 1914, pp. 729-731.
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and incubated at 22°. Next day, plates were prepared and the

bacteria counted.

100 grams of soil to
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crease during 20 hours at 22° in the extract by the numbers in

the control-test. A soil which gives an extract that is neither

nutritive nor toxic, shows a growth ratio, E/C = l, a nutritive

soil is greater than 1, and a toxic soil is less.

The numbers in the tables are compared with 100 bacteria

added at the start or originally present For the actual numbers,

the following are taken from experiments c and d.
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The general tendency is for the bacteria in the soils to decrease

with an increase in the moisture-content. This may have been

caused by the water gradually displacing the air in the soil-

spaces, but, as the non-toxic and non-nutritive soil of Expt. a

did not show this tendency, we may be justified in assuming

that there was a sufficiency of air under the conditions of the

experiments, viz., a shallow layer of soil of about 2 mm. thick-

ness. It appears that an increase in the amount of moisture

increases the toxic effect of the soil-water.

When the results of these experiments are considered in con-

junction with those of the experiments with soil-extracts, it is

seen that the effect of adding water in progressive amounts to

the soil is to cause a certain degree of toxicity to become mani-

fest. As the quantity of water relative to the soil is increased,

the toxicity becomes less marked. This is when the ratio of soil

to water is about 1 : 0*5. Then the toxicity increases, and is

generally most pronounced when the ratio is 1 :1. In one case,*

this occurred at the 1:1*5 ratio. With the addition of more

water, the toxicity diminishes.

Moisture and Temperature iu Formation of Toxin.—In at-

tempting to produce bacteriotoxins in soils in the laboratory,

one realises that certain conditions should favour their produc-

tion. The moisture-content of the soil and the temperature are

clearly of outstanding importance. An attempt was accordingly

made to investigate these.

A soil was divided into 200 gram portions, and water was

added to bring the moisture-contents up to 5, 10, 15, and 20%.

Three sets were prepared and stored in bottles in the laboratory.

Stumps of matches were set at the sides of the corks to ensure a

limited communication with the outside air. At intervals, each

set was taken, and the soils shaken up with 200 c.c. of 0*2% of

potassium sulphate (added to hasten filtration)^ and due allow-

ance was made for the water present as moisture. The extracts

were, as usual, filtered through paper and porcelain, and seeded

* These Proceedings, 1913, p. 773, Experiment xi.
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with a suspension of Bac. prodigiosus, incubated for 20 hours at

22°, and counted by the plate-method.

Number of cells of Bar.
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ture for a rapid development of toxin. The highest temperature,

37°, appears to show that an initial destruction of toxin occurred,

and that this was followed by a subsequent formation.

Extracts from chloroformed and air-dried soils.—As a rule,

the extract of a soil which has been treated with a volatile anti-

septic, such as chloroform, is more nutritive towards bacteria

than untreated soil. The amount of moisture in the soil when

chloroformed should have some influence, and the nature of the

result may depend upon whether the soil has been chloroformed

in the natural state, or whether it has been more or less air-dried

to obtain a more representative sample. That the moisture has

an influence was shown in an experiment in which the soil, with

its natural moisture, was passed through a sieve with l-"^ meshes

to the inch, and then treated with 5% of chloroform before and

after being air-dried. The disinfectant was aired-off after two

days' contact, and extracts of the soils were made in the manner

which has been previously described. The extracts were seeded

with a suspension of Bac. prodigiosiis, and incubated for 21 hours

at 22° and counted.

Water-control
KxLractof soil, chloroformed wet
Extract of soil, chlorofonned drv

Bacterial growth

100
33,000

216,080

The experiment shows that the moisture in the soil hinders

the action of the chloroform in liberating nutritive materials

from the soil.

The effect of air-drying alone upon the toxic or nutritive

nature of the extract obtained from the soils was investigated

upon three occasions.
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but if it is feebly toxic, as on September 9tli, or virtually non-

toxic, as on September 5tb, drying brings about a greater solu-

bility of the nutrients if it does not destroy the bacteriotoxins.*

The number of soil-bacteria in the soil was tested on Septem-

ber 5th, and found to be as follows :

—

Raw soil ... 14 inillions per gram of dry soil.

Air-dried soil... 3'6 millions per gram of dry soil.

The Development of Soil-Toxins.—Although the development

of soil bacteriotoxins has been previously described in these Pro-

ceedings, some further work was done during the later months

of 1914 by way of confirmation. The garden-soil under grass

was passed through a coarse sieve (No. 13), and moistened with a

small quantity of water to bring the content up to 6%. It was

then heated in the oven until a thermometer, with its bulb in

the centre of the soil, registered 80° for 10 minutes. After

cooling down, the moisture was made up to 10%, and the soil was

incubated at 28°. As the soil was contained in an enamelled

bucket with a lid, the moisture did not fall rapidly, and any loss

was made good from time to time. Extracts were made in the

ordinary manner, and these were seeded with Bac. prodigiosus

and with a suspension of bacteria from the same bucket of soil.
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The growth of the bacteria in the extract was compared with the

growth in the water used in preparing the extracts, both extract

and water being primarily freed from bacteria l>y filtration

through porcelain.

At the end of the experiment, the soil was tested for protozoa,

and representatives of the three classes, ciliates, monads, and

amcebse, were found.

The experiment is similar to others in which the development

of toxicity is not so marked as the lessened nutritive action. It

is possible that the preliminary heating played some part in pre-

venting the development of toxins in sufficient quantity to show

a direct toxic action, such as was obtained in the moisture-

experiment (p. 636, antea).

Soils seem to develop toxicity much more readily under natural

conditions than when bottled up in the laboratory. In casting

about for a reason for a difference in the behaviour, one noted

that the garden-soil had a covering of grass, which was absent in

the experimental soil. This may be a reason for the difference,

for the Duke of Bedford and Pickering have recently shown that

the leachings of grassed soils are toxic to fruit-trees, to various

plants, and to grass itself. They consider that these toxins are

not secreted by the plant-roots directly, but result from the

decay of the debris of the growing roots. Thus the bacteria are

brought into the matter, and an increase of root-debris should

mean a greater bacterial fermentation and increased amount of

bacterial products, toxic to the bacteria themselves and to plants.

Whether these two are the same or not, has yet to be determined,

but, at present, these authors have indicated a relation between

plant-growth and bacteriotoxins. This relation was to be ex-

pected, as any substance which increases bacterial growth will

necessarily increase the bacterial by-products.

In commenting upon these experiments of the Duke of Bed-

ford and Pickering, Miller* says, "It does not seem very clear

why the leachings from the trays are injurious to the plants in

the pots .... whilst it is without action, as soil-solution, before

it drains out of its own pot." The leachings are really unfiltered

* Annual Reports Progress of Chemistry, Chem. See, 1914, 232.
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soil-extracts, and my experiments liave shown tliat the toxicity

is only apparent when the ratio of water is about 1:1. It would

be necessary to use this ratio in order to obtain leachings, for a

smaller quantity of water, say a ratio of 1 : O'O, would simply

wet the soil. My experiments with bacteriotoxins have shown

that tliehalf ratio gives an extract which is nutritive to bacteria,

just as it is to plants. The toxicity of the leachings and the

beneficial effect of the simple wetting appear to bring the bac-

teriotoxins into line with the plant-toxins, and make it possible

that they are similar, if not identical.

If the root-debris consists of the shrivelled root-hairs, it is a

substance which will decay with comparative slowness, and we

should expect very little toxin to be developed in a month, a

usual time for laboratory experiments. This is really what

occurs; a comparatively small amount of toxin does develop.

But I have found that, in the open soil under grass, the produc-

tion of toxin is much quicker, and this leads to the supposition

that some quickly decomposing substance is given to the soil by

the grass. Some years ago. Maze* showed that a gramineous

plant, maize, secreted dextrose. In water-culture experiments

under aseptic conditions, he found this sugar in the water bathing

the roots of his plants. If this is the case, for it has not been

confirmed, we have a reason for the rapid production of toxin in

the soil in which plants such as grass are growing.

It has been known for some time that crops are injuriously

affected by the presence of easily fermentable carbohydrates in

the soil. The deleterious action of raw farmyard-manure upon

certain soils is an example. Russell showed that, unless time

were given for starch to decay, its addition to soil was followed

by a diminution of the crop. Lipmanf showed that the addition

of glucose to soil depressed the yield of crop even when an excess

of fertilising material, including nitrate, was present, and,

furthermore, that the depression of the crop was not due to the

action of denitrification of the nitrate by bacteria or moulds, as

nitrates were found in the affected crop.

* Aiiual. de I'lnst. Pasteur, xxv. (1911), p. 724.

t Lipmaii, New Jersey Agric. Expt. 8tn. Rept. No.257.



BY R. GREIG-SMITH. 641

These considerations lead one to expect tliat the addition of

glucose to soil will bring about a more rapid production of bac-

teriotoxin. The quantity must not be too great or there will

not be a complete fermentation, and any left undecomposed in

the soil will, upon extraction with water, act as a nutrient

masking the toxic effect.

A preliminary experiment was made with an alluvial soil

which had been in store for some time. It was subsequently

considered that a raw soil would have been more suitable as

probably containing a more diverse flora, but, unfavourable as

the conditions were, the experiment showed that dextrose un-

doubtedly assisted the formation of bacteriotoxins. It was

somewhat difficult to decide upon the amount of dextrose to add

to the soil. Lipman obtained his toxic effects with 10, 20, and

30 grams of dextrose to 20 pounds of soil, a quantity roughly

equivalent to 0-1%, 0*2%, and 0-3%. He got a pronounced

diminution of crop with 0-2% Maze obtained 57 milligrams of

glucose from a maize-plant growing in three litres of water.

This is approximately equal to 0-02%. These quantities were

given and obtained during a growing period, but, to obtain

evidence of toxicity in a short time, a smaller amount would

probably be better to ensure a complete fermentation.

The experimental soil was accordingly treated with 0-005% of

dextrose, and check-tests without sugar were made at the same

time. Two of the conditions for toxin-formation had already

been determined. These are, that the soil should contain an

amount of moisture equal to about one-quarter of the water-

holding capacity, and that the temperature of incubation should

be from 22° to 28°. As the laboratory temperature was about

25°, the bottles of soil were allowed to stand upon a laV)oratory-

bench.
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could only occur through the production of bacteriotoxin, the

toxic effect was not sufficient to show a direct toxicity. With

dextrose, the case was different. The toxicity was so great as

to completely overshadow any nutritive action on the ninth day.

Further tests were made, but the results were irregular.

EXPERIMKNT 12/11/14.
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were made to confirm the result. These showed that the time

of aeration was of importance.
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But after making allowance for apparent discrepancies, it appears

that, with the smallest amount of dextrose, viz., 0005%, the pass-

ing of air over the soil makes it at first more toxic, then more

nutritive. This is presumably caused by the decomposition or

decay of toxin rapidly formed from the small quantity of sugar.

With 0*01% of dextrose, aeration makes the soil toxic in about

five days, with an air-temperature running about 25°. Simple

storage of the soil containing the smaller amount of dextrose,

results in the formation of toxin in five days, while with the

larger quantity, a toxic effect does not become apparent in that

time. On the whole, aeration appears to hasten the formation

and destruction of toxins formed from the sugar.

These experiments with dextrose and soil show that the

presence of small quantities of sugar undoubtedly increases the

toxicity of the soil, when a sufficient time is given for the sugar

to become decomposed. The determination of the time will

naturally depend upon the conditions which govern microbic

fermentation, and include the quantity of sugar, the aeration,

the temperature, etc.

The preceding experiments were made with the test-organism

Bac. prodigiosus, which can give direct evidence of toxicity in

soil-extracts. The soil-bacteria have not been found to do this;

they show the toxicity indirectly by a diminished growth under

the conditions of the experiments, as has been shown in previous

papers. A diminished development of bacteria is also seen in

the following experiment in which a rather large quantity of

dextrose, viz., 0-1%, was added to the soil. This contained 8*3%

of moisture, and was stored at laboratory-temperature. The
bacteria used for infecting the extracts and water-controls were

obtained by shaking some of the same soil with sterile water,

and using the suspension. As in other experiments, the growth

was determined by counting the bacteria after an incubation at

22° for 20 hours. (See Table on next page).

A diminution of the bacterial growth is evident, but, unfor-

tunately, the gradual loss of nutritive effect, in the al)sence of a

direct evidence of toxic action, may be capable of two explana-

tions. The gradually diminished growth may be caused by the
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production of toxin, or by the gradual loss, by decomposition, of

the nutritive sugar added to the soil.

At start ...

8 days
28 days .

57 days ...

Bacteria in millions

per gram of

drv soil.

Growth of soil-bacteria

in the soil-extract
;

water-control = 10.

302
122
109
84

It is concluded from the experimental work detailed in this

paper that: — (1) The formation of toxins in the soil, free from

vegetation, occurs most rapidly when the temperature is near

28°, and the moisture-content is one-fourth of the vvater-holding

capacity.

(2) The soil-extract is, as a rule, either nutritive or toxic

according to the volume of water, relative to the soil, used in

preparing the extract. It is most nutritive when the ratio of

soil to water is 1 : 0-5, and most toxic when it is 1 : 1.

(3) A previous drying or chloroforming of the soil generally

causes the extract to be much more nutritive than when the raw
soil is used.

(4) The addition of small quantities of dextrose to soil brings

about a more rapid production of toxin, while aeration of the

treated soil accelerates the formation and decay of the toxin.
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THE SILURIAN TRIL0BITE8 OF NEW SOUTH WxVLES,

WITH REFERENCES TO THOSE OF OTHER
PARTS OF AUSTRALIA.

By R. Ethekidge, J. P., Junk., Curator of the Australian

Museum, and John Mitchell, latk Principal of the

Newcastle Technical College.

Part V.

The ENCRINURID^.

(Plates liv.-lvii.)

i. Introduction.

It is now some years since the Fourth Part of our joint studies

on the Silurian Trilobites of New South Wales appeared. This

lapse of time is easily accounted for by the pressure of public

duties entailed on both of us.

The last family described was that of the Odontopleurida'.

We now purpose describing the members of the Encrinurid«?.

In this family are placed the following limited number of genera,

viz. :

—

Mncriuuriis, Emmrich.

Cromus, Bai'rande.

Cyhele, Loven.

Diiidymene, Hawle and Corda.

Of these, the first is the only genus yet found in Australia

with certainty.

ii. The Genera Eiicrinurus and Cramus.

Some authors regard these as synonymous; by others, on the

contrary, they are accepted as closely allied but distinct genera.

Encrinurus was proposed by Emmrich, in 1S45, to include the

Trilobites pniictatus of Briinnich, which we presume (we have not
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access to the original description) became the generic type. We
are, however, able to refer to Hawle ct Corda's work,* published

only two years after the appearance of Emmrich's description.

These authors describe the above trilobite as it is now generally

accepted, and very carefully traced the course of that most im-

portant feature, the facial suture, in the following words:—"The

frontal suture arises on the exterior margin of the cephalon below

the spine (genal) passes obliquely upwards and inwards

to the posterior angle of the eye, round the eye operculum [palpe-

bral lobe] and curves inwards from the anterior angle of the eye

and the two (facial sutures) unite on the point of the forehead

above the inflected somewhat serrated head margin." They also

note eleven segments in the thorax, and the non-segmented con-

dition of the pygidial axis; but no remarks whatever are made

about the existence of glabella furrows.

The type, E^icrimirtis jmncfatus (as Cyhele. ininctata)^ was

described from Wenlock Limestone specimens by Mr. J. W^
Fletcher;! and his remarks are important in that his description

of the glabella clearly indicates the difference existing between

that portion in Encrhiuriis and Cromus respectively. He said

that "two or three large tubercles arranged on each side of the

lower half of the glabella, occupying the situation of the lateral

lobes, the furrows between which are not visMe" (the italics are

ours). To follow the whole literature bearing on Encrinurus

would be tedious, and is unnecessary, but two references in par-

ticular may be quoted. The first comprises the beautifully

engraved figures of three species {E. sexcostatus, Salter, E. vario-

laris, Brongniart, and E. pwnctatus, Briinnich).! In the three

views of the glabella of the first of these, lateral furrows are

clearly represented and described, but in the other two these

furrows are not. E. sexcostatus \^ therefore, from our point of

view, a Cromus, and no doubt would have been so designated by

•Hawle & Corda, Prod. Mon. boheni. Trilobiten, 1847, p.90.

tFletcher, Quart. Journ. Geol. Soc, 1850, vi., p.403, PI. xxxii., figs.1-5.

T Salter, Mem. Geol. Survey U. Kingdom. Figs, and Descriptions Brit-

Org. Remains, 1853, Dec. vii., No. 4, PI. iv.
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Salter, had he been famiUar with the latter genus. It must not

be forgotten, however, that as Salter's memoir was published in

1853, and Barrande's description of Cromus only appeared in

1852, it is quite probable the English Palaeontologist was unaware

of his French colleague's labours.

We know of no more instructive and complete figures of Encri-

witrus 2^u7ictatus than those by Mr. E. Hoffmann,"^ of specimens

from the Island of Oesel, in the Baltic. Herein are shown the

course of the facial sutures on the front of the glabella centre,

the peduncular eyes, and the characteristic granulation of the

pygidium.

On the other hand, an equally good illustration of a non-

testiferous example is that of Hawle & Corda's generic figure.!

Here are shown the large marginal tubercles along the axial

furrows of the glabella, and when in this condition, the spaces

between them simulate very short lateral glabella furrows; but,

as a matter of fact, this simulation is only produced by the pro-

jection of the tubercles in question. Similar features are shown

in Angelin's figure of E. jninctatni^. %

Barrande's enumeration of Cromiifi appeared in his monu-

mental work "Systeme Silurien du Centre de la Boheme."v5

In general features, Cromus resembles Encrinnrus, particu-

larly in the form of the thoracic segments, test-ornamentation,

outline of the pygidium, etc. On the contrary, the glabella bears

four pairs of distinct lateral furrows, the hypostome lacks the

forward prolongation of that of Enarirmrus, the eyes are sessile,

poorly developed, and, so far as known, there are but ten seg-

ments in the thorax as against eleven in that of Encrinitrus.

It is perhaps worthy of remark that Zittel, in his "Handbuch

der Palseontologie,"!! retained Encrinurus and Cromus as distinct

* Hoffinann, Verhandl. Rus.-Kaierl. Min. Gesellsehaft. St. Petersburg,

1857-58(1858), PI. iii., fig.5a.

t Hawle & Corda, loc. cit., PI. v., fig. 55.

i^lAngelin, Pal. Scandinavica, 1878, Pt.l, PI. iv., fig. 4 (as Cryptonymui

punctatus).

§!., 1852, p. 821.

II
Zittel, i., Abh., ii. Rand, p.621.
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i^'cuera, and in this instance is followed by his French translator,

Dr. C. Barrois;"^ but in Eastman's English translation, Prof. C.

E. Beecher, who edited the Trilobita, made Cronivs a synonym

of Enc7'inu7'us.j

In the face of Barrande's detailed description and finely ex-

ecuted figures, we fail to see how it is possible to unite the genera

under discussion. Failure to thoroughly grasp the importance

of some of the structural details disclosed above, has caused us,

in the past, to make erroneous determinations, but now that we

have an opportunity of studying the Australian Encrinui-ids as a

whole, we hope to rectify these.

The following are the more important characters of Eucri-

niLviis :

—

A pyriform, forwardly inflated glabella, devoid of lateral

furrows, highly clothed with tubercles of which five pairs border

the axial grooves, and the three pairs of these placed between

the anterior and posterior pairs are larger than the others; facial

sutures either openly V-shaped or bi-sigmoidal, meeting ante-

riorly in the middle line of the glabella and cutting the anterior

cephalic margin as a single suture; eyes pedunculate and faceted;

axial grooves curve outwards to the antero-lateral margins of the

cephalon, crossed by the facial sutures, and distinctly divide the

free cheeks into two unequal portions; hypostome subrhomboidal,

anteriorly cucullate; thorax of eleven somites; pygidium trian-

gular, its axial rings anchylosed, and the pleura? composed of

from seven I to thirteen or more simple, rounded, and unfurrowed

segments.

iii. AUSTRALIAN HISTORY OF THE ENORINURID^.

I.New South Wales.

The first writer to detect the presence of this family in Aus-

tralian Silurian rocks was Mr. J. W. Salter, for amongst his

* Barrois, Traite de Pala^ontologie, ii., pp.617- 18.

tZitlel's Textbook Pal., 1900, i., p 634.

X E. ornatus, Hall & Whitfield, of the Niagara Group of Ohio, possesses

but seven (Geol. Survey Ohio, Pal. ii., Pt. ii., p. 154, PI. vi., fig. 16); pro-

bably au abnormal form.
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determinations of fossils from the " Southern Districts of New

South Wales," collected by the Rev. W. B. Clarke, occurs the

name of Encrinurns anstralis, Salter.* No locality was men-

tioned, and nothing beyond the name is known of it. It appears

this was included in a collection "forwarded to the Woodwardian

Museum, Cambridge; borrowed from Prof. Sedgwick by Sir R.

I. Murchison, in 1856, for examination and description by Mr.

Salter, from whose MS. notes sent to Mr. Clarke in 1858, the

following are named, etc."t In a letter to Clarke, Salter wrote

as follows!—"The abstract sent to you by Sir Roderick (Mur-

chison) will have clearly answered one of your important queries,

since there can be no doubt of a true Upper Silurian formation

among your fresh fossils; the presence of Galymene, Encrinuriis,

and a plaited pentamerus quite settles that question."

The study of Clarke's great collection of New South Wales

Palaeozoic fossils, as a whole, w^as ultimately undertaken by Prof.

L, G. de Koninck of Liege, Belgium. He recorded the presence

of four species of Encrinurids from New South Wales Silurian

rocks, as follows:—

^

Encrinurits jnmcfatus, (Yass District—a pygidium.

Briinnich. \Duntroon—a nearly complete specimen.

Encrinu.^is harrandei,
(yarralumla-several examples.

De Koninck. 1^

Cromus bohemicns,
(yarralumla-cephalon and pygidium.

Barrande. t

Cromus murchisoni, |
Yarralumla—a cephalon.

De Koninck, \Quedong—a cephalon.

In 1880, a short paper by one of us was published|| on a small

series of New South Wales Palaeozoic fossils presented by Prof.

A. Li^'ersidge to the British Museum. Amongst these were

* Clarke, 8. Goldtields of N. S. Wales, 1860, p.286.

t Clarke, Remarks Sed. Formtn. N. 8. Wales, 4tli Ed., 1878, p.l51.

J Salter in Clarke, Remarks, ibid., p. 154.

§ Ue Koninck, Foss. Pal. Nouv.-Galles du Sud, Pt.l, 1876, pp.49-55,

PI. i., figs.8, 9, 9a-6.

llEtheridge, Journ. Roy. Soe. N. 8. Wales, 1880, xiv., p.251, PI., figs.

U and 12.
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several pygidia and portion of a cephalic shield from Bombala.

These were referred to Encrivnirns pnucfafiis^ but now, from an

extended knowledge of Australian Encrinurids, we have reason

to doubt the accuracy of this determination. The figured ex-

amples of pygidia, judging by the outlines, may be those of E.

rothwelUe, nobis, but, in connection with those figures, an admis-

sion of carelessness must be made. The illustrations in question

show a continuously annulated axis, whereas, in the text, a

centrally unsegmented axis is described. The latter is probably

correct; but under the circumstances is practically of no value.

The only other descriptions of members of this family we are

acquainted with from New South Wales, are those of Encrinurus

tnitchelli and E. boioninyensis by Mr. A. F. Foerste,'^ of the

Denison University, Granville, Ohio, from material supplied by

one of us. This was of poor preservation, but Foerste's descrip-

tions render it quite easy to recognise the species proposed by

him.

It will save repetition if we now proceed to make a few critical

remarks on these organic remains, rather than with the descrip-

tions of the species it is our intention to describe later.

Of Encrimvrus australis, Salter, nothing is known, and, in

accordance with a remark already made, is dismissed from further

consideration.

E. punctatus, Briinnich, a fossil highly typical of the Wenlock

division of the Upper Silurian, notwithstanding the very exten-

sive series of Eyicrmuri that have passed through our hands, we

have never seen. Both the cephalon, in the possession of genal

spines, and the pygidium in that of a mucro or telson, are so con-

spicuous, it is hardly possible we would have neglected to notice

them had they come under our review. In this instance, as in

some others throughout his work, w^ cannot divest our minds of

the suspicion that De Koninck, in his remarks on this trilobite,

did not describe the Australian fossil at all, but simply indicated

the principal features of E. punctatus, leaving it to be inferred

•Foerste, Bull. Sci. Lab. Denison Univ., 1888, iii., Pt. 2, pp. 121-126,

PI. xiii., figs. 2, 3, 7, 20.
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that the Austrahan fossil exhibited the same characters. Indeed,

it seems to us that his opening paragraph can have no other

construction put upon it. He said:—"Cette espece a ete si bien

decrite et figuree par M. Fletcher et par Salter, que je puis me

dispenser d'entrer dans le detail des caracteres qui la distinguent

et dont le principal et le plus facile a reconnaitre, consiste . .

.""^

but not a word as to which of these characters were visible on

the Australian specimen. De Koninck's E. punctatus may be the

equivalent of E. mifchplli, Foerste. As to De Koninck's qualified

identification of Cr-umus hohfimicus, Barr., but which he did not

figure, we can only say we have no evidence of a Cromus in Aus.

tralian rocks, but that in itself cannot be accepted as a proof of

non-occurrence. De Koninck's remark " Elle est garnie de chaque

cote de quatre sillons etroits," if it be an actual description of

the Australian fossil, so completely accords with the principal

characters of Cromus, that we must accept the determination in

the meantime. Mr. Foerste regarded his E. mifcJiplli and C. bohe-

mic.us, De Koninck, as "distinct although clearly related." The

identification of De Koninck's two remaining species is rendered

very uncertain by an unfortunate difference between his descrip-

tion in the text, and the figure-references in the explanation of

Plate i. As Encrinurus barrand^i were described a cephalon

and a pygidium, and the former was figured under its name, f the

latter not so. Several specimens were found at Yarralumla, but

how many cephalons or how many pygidia is not stated. What-

ever this may be, it is not E. mifchdli, Foerste. As Crormis

murchisoni were included two cephalons, i and a pygidium referred

to in the explanation of Plate i.,>^ but there is no description of,

nor reference to this tail in the text.

In the first place, the structure of neither of the glabella? of

these cephalic shields accords with Barrande's definition of

Cromus. One (Fig.9«) displays no trace of the four pairs of

* De Koninck, Loc. cit., p. 50.

fDe Koninck, Loc. cit., PI. i., fig. 8.

t De Koninck, Loc. cit., PI. i., figs. 9 and 9a.

§ De Koninck, Loc. cit., PI. i., fig.9/>.
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labella furrows of Croiuas, the other (Fig. 9) is said to "porte

quatre silloiis transverses non iiiterrompus,' which is not a char-

acter of the genus in question. Now what happened we beheve

to be this. The pygidium referred to C. mufchiso7d (Fig. 96) is

probably that described (but not ostensibly figured) under E.

Barrandfl, for De Koninck says of the former—"La joue mobile

et Tangle genal me sont inconnus. II en est de maiie du thora.n

et du pygidiimi' (the italics are ours). If, therefore, the pygidium

is unknown, how can the subject of Fig. 9/^ be referred to Croiuiis

innrrhisoni, as it is in the explanation of Plate i.? Accepting the

illustrations of the two cephalons in good faith, they appear to

us to represent distinct forms of Encrinurus \)\\vq and simple,

one with a broad-necked glabella (Fig.9r^), and scattered small

granules, the othei- with a distinctly pyi-iform glabella, and foui*

very mai-ked, continuous, postei'ioi*, transverse lines of granules

parallel to the neck-ring, in addition to the scattered ones on the

fore part of the glabella.

2. Victoria.

One species only is so far known from this State

—

Encrinurus

{Cromas) sprt/i, Chapman,* from the Upper Silurian rocks ex-

posed in the progress of the Improvement Works, South Yarra,

Melbourne, and other neighbouring localities. It appears to

differ from our type-species, E. mitcheUi, chieily by the presence

of "two deep transverse sulci above the neck rings interrupted

in the middle." The presence of these sulci forbids a reference

to Encrinurus as here understood by us, and equally the exist-

ence of only two pairs is fatal to the inclusion of this trilobite

in Cromus, as established and defined by Barrande, in which

there are four pairs of glabella furrows.

3. Tasmania.

In the "Report of the Secretary for Mines [of Tasmania] for

1895-6" are the descriptions of Tasmanian Silurian fossils pre-

sented to the Australian Museum by Mr. A. Montgomery, Gov-

* Chapman, Proc. Roy. Sue. Vict., 1911, xxiv. (n.s.), Pt.l, p. 397, PI.

Ixii., fig 1.
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eriimeiit Geologist. In the blue-grey schistose rock of both

Heazelwoocl, County Russell, and Zeehan, County Montagu,

occui's, amongst other trilobites, one referred to Cromus niur-

rhisoni, De Koninck,* but which can no longer be admitted as

this species or even geiuis. There were the larger portion of a

cephalic shield and four pygidia. The former is certainly of the

type of E. .s liverd(density, nobis.

iv. NEW SOUTH WALES.

Species admitted and described.

In New South Wales, Encri^iurus is confined to beds of Upper

Silurian age in the Upper Murrumbidgee Valley, at Delegate,

and in the upper reaches of the Tarlo River, County Argyle. We
are not aware of its occurrence in any other portion of the State.

The Species admitted by us are:

—

Encrinurus mitchel/i, Foerste.

E. how7iingensis, Foerste. f

E. silverdalensis, nobis.

E. etheridgei, Mitchell,

E. rothivellce, nobis.

A'. dunfA'oonensis, nobis.

Besides the above species, several cephalons and pygidia are

described and figured ; but to which we refrain at present to give

specific names.

k V. SOME STRUCTURAL FEATURES.

Thei'e are a few^ structural matters we wish to refer to in par-

ticular, two of which we at first thought might prove to be of

generic importance, but although they do seem to occupy this

position in Australian forms of the yeiius, there is not the same

community of structure in foreign species. In every instance

examined, there are constantly five pairs of primary tubercles

along the axial edge of the glabella irrespective of any similar

tubercles which may occur in a like position on the neck-ring.

In testaceous specimens, these are but little seen; on the other

hand, in non-testiferous, or decorticated ones, they become a very

* Etheridge, p. xliv., PL. figs. 7 and 8.

t Emended from Browningi, as writteu by Foerste.
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prominent and important feature. In Encrinurus panctafus,

Fletcher described two or three large tubercles, "arranged on

each side of the lower half of the glabella.""^ Hawle and Corda

figure four pairs in this species, t Angelin four pairs,^ and

Schmidt figiu-es five pairs. 1 Under these circumstances, in view

of these discrepancies, if the separate descriptions are correct,

the number of tubercles in the positions referred to can only be

regarded as of specific value. But from the constancy with

which the five pairs of axial glabella tubercles occur on all the

Australian Eitcriuui-l [except the singular E. duntroonensis^ on

which only four are visible, but in this species the fifth pair may

be present and hidden by the clasping frontal portion of the free

cheek] which have come under our notice, we are inclined to

accept Schmidt's declaration of the presence of five pairs in E.

]nmctatiis, as correct. In Australian species, when the free

cheeks are in place, it is often difficult to see the anterior pair,

and they are still more obscure when the test is also present.

Reviewing all the evidence available to us, we must confess to a

strong inclination to look upon the presence of five pairs of axial

glabella tubercles as probably of generic significance.

It would appear also to us that these tubercles may mark

internal indentations of the cephalic shield made by muscles

which operated mandibulary or other appendages of the cephalon,

just as in many Pelecypoda the adductor muscles indent the

interior of their shells; and when such shells become fossilised so

that only internal casts remain, the muscular indents are repre-

sented by more or less tubercular-like prominences.

Along the axial furrows of the thorax, these tubei'cles ai'e even

more noticeable features in non-testiferous Austi'alian thoraces,

showing up as large tubercular bodies at the outer ends of the

axial annulations, but, when the test is preserved, dwindle to

* Fletcher, Quart. Journ. Geol. Soc, 1850, p.403.

t Hawle and Corda, Prod. Mon. l)ohm. Trilobiten, 1847, I'l. v., fig. 55.

JAngelin, Pal. Scandinavica, 1878, Pt.l, Pl.iv., fig. 4.

§ Schmidt, Revision Ostbaltischen Sil. Trilobiten, Obth. i., 1881, Pl.xiv.,

fig.lla.



656 SILUIUAX TUlLumiKS UF NKW SOUTH WALKS, V.,

mere tliickeiiiugs. On the other hand, in the figure of E. pnuc-

fafii.s by A. l^rongniart,* these prominences appear to be, in the

perfect form, definite tubercles, and, in consequence, this feature

does not appear to have generic vahie, although they, too, whether

mere thickenings or distinct tubercles, may have been produced

by muscular insertions at these points.

AVe have already stated our disbelief in the presence of glabella

furrows in Encriniiruti, i.e., in the perfect testaceous condition.

On the other hand, in non-testaceous specimens or "cr/.s^s-," as

they are often called, there are short spaces between the axial

tubercles winch simulate furrows, but we believe these arise

solely, (l)from the projection (^f the tubercles in question into

or over the cephalic axial furrows, and (2) by the removal of the

test from between them dui'ing the pi'ocess of decay. Hence

the size and amount of })rojection of these prominences becomes

a specific character. Amongst Australian species, the false

furrows are shown at their greatest development in E. efheridc/ei.

.Vt tlie same time, should there be a census of opinion that these

are true furrows, then we are prepared to admit the identity of

Crimius with Encriituru)^, but not otherwise.

The pygidial axes of all the five species, E. mitchelli, E. boic-

ii.uu/e)t,sit>, E. efhfirid(/('i, E. silverdalensis, and E. rothwell(v, in

the non-testiferous condition, possess a central longitudinal area

across which the anindation grooves are discontinuous; when,

liovvever, the test is preserved, in some of these species these

annulations are continuous, and no interruption is visible along

tlu^ whole length of the pygidial axis. This is the case in some

})ygidia froui Bowning, which, at present, we place with E. pfhcr-

idi/f'l ; and some pygidia from Duntroon are similar in this

respect. In E. ntlfchr/li, testaceous specimens indicate continuity

of the pygidial axial anindations. E. howniru/efisi.s and E. silvr7'-

daleitm.s appear to possess a well marked central axial area on

their })ygi(lia e\iMi in the testaceous state, and in this i-esemble

E. pii ncf<(fiis. These \ariations ai'e of s})ecific value.

* A. Broiigiiiart, Hist. Nat. Crust. Foss.: Les Tri.lobites, 1822, PI. i.,

Hg.8A (rts Calymene oariolaris).



DY R. ETHERIDGE^ JUKE.^ AND JOHK MITCHELL. 657

Another feature we have observed is, that the cephahc axial

grooves anteriorly do not terminate or pass out in tlie same way

in all the species of our Australian Encrinuri. For instance,

in E. mitchelli they do not cross the anterior border of the

cephalon; but merely communicate with the furrows on those

l^ortions of the free cheeks outwaixl and laterally from them ; and

neither axial grooves nor free cheek furrows extend along the

inner and frontal portions of the free cheeks. On the other

hand, the axial grooves of E. Iimvnimiensis and E. silverdalensis

pass outward (or backward) and laterally into the free cheek

furrows, and alst) branch inwardly and obli(|[uely downward along

the frontal lobe-like portions of the free cheeks, issuing with the

facial sutures mediall}' in front. Another variation of the

anterior termination of these axial grooves (jccurs in E. dun-

troonensis. In this species, they communicate with the axial

furrows of the outward portion of the cheeks, and also turn

inwards and extend rather moi'e than half-way across the inner

lobes of the free cheeks, ending abruptly. These different varia-

tions of the axial grooves as they traverse the free cheeks and

terminate, appear to us to be of much specihc value.

vi. DESCRIPTION OF THE SPECIES.

Encrinurus mitchelli, Foerste.

(PL liv., figs. 1, 2, 3, 4, 5 ; PL Iv., figs.l, 2, 3, 15; PL IvL, figs.2, 10;

PL Ivii., fig. 9.)

Encrinurus mitchelli, Foemte, Bull. 8ci. Lab. Denison Univ., 1888,

iiL, Pt.2, p.l24, PL xiii., figs.2, 3, 20.

i^^Cramus murchisoni, De Koninck, Foss. Pal. Nouv.-Galles du

Sud, 1876, Pt.l, PL L, fig.9 (exclude figs, 'da and %),

JSp. char's."^—Complete form subellipsoidal to some extent, with

a flattened appearance. Cephalon subsemicircular, length approx-

imately seven-sixteenths of the width between the genal angles;

glabella subpyriform with greatest convexity midway between

* Where not otherwise stated, the desciiptions of all the Encriimri in

this paper have been made from non-testi/erous specimens.
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the anterior and posterior extremities, whence it slopes gently to

the anterior border, widest between the anterior i3air of lateral

tubercles (pseudo-lobes); front border, when the free cheeks are

absent, having a subbattleaxe contour; general surface copiously

granulated, granules variable in size, imperforate, posteriorly

arranged in two oi- three transverse pai'allel rows, anteriorly one

or more rows concentric with the front cephalic border, but on

the general surface a quincuncial arrangement is assumed, or

in oblique ii'regular i-ows; five pairs of tubercles bordering the

axial furrows only of moderate size, the anterior and posterior

pairs much smaller than the intermediate pairs; neck-furrow in-

conspicuous, but its lateral extensions across the fixed cheeks

rather wide and shallow; neck-ring similar to the adjoining

thoracic ring but rather more arched; axial furrows pronounced

(inconspicuous in testiferous specimens); fixed cheeks tumid,

similarly granulated to the glabella centre, tubercles along the

inner border abutting the axial grooves only moderately pro-

minent; palpebral, or ocular lobes, prominent and bounded by

well marked sulci, posterior border narrow but distinct; genal

angles rounded and thickened. Free cheeks tumid, granulate,

the anterior portions lobe-like, the latero-posterior portions rising

abruptly to support the pedunculate, faceted, convex eyes; ped-

uncles bounded by sulci, border thickened, bearing one row of

conspicuous, and other irregularly placed tvibercles, furrow within

the border distinct and posteriorly communicates with the trans-

verse furrow of the fixed cheeks, and anteriorly with the axial

grooves and stops there, the transverse distance between the eyes

is about equal to the length of the glabella. Facial sutures bi-

sigmoidal or rolling V-shaped, the sigma anterior to the eyes, the

shorter and more acute, the posterior terminating in front of the

genal angles. Hypostome rhomboidal; tumid, centrally non-

lobate, but anteriorly cucullate. Thorax: length about equal to

that of the combined width of the axis and one pleura, finely gran-

ulate. Axis slightly subfusiform, width about five-sixths of that

of a side-lobe, the annulations tuberculate at their extremities,

and moderately ai'ched tiunsvei'sely and anteriorly. Pleural seg-
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ments moderately geniculate. Pygidium wider than long and

only moderately tumid. Axis terminating submucronately, annu-

lations twenty-six, and cease at two-elevenths short of the whole

length, the first two or three usually continuous (vide Ohs.); free

central area bears five small tubercles, rarely more. Pleurae of

ten segments (doubtfully in some cases there appear to be eleven);

more acutely geniculate than those of the thorax, the first pair

with strong facets; last pair almost parallel with the axis.

Ohs.—Foerste assigned twelve thoracic segments to E. mitchelli;

such, however, is not the case. There are constantly eleven, in

accordance with the generic definition.

From Ecrinu7'us punctatus, Emmrich, the generic type, this,

the Australian type, differs by (1)—blunt instead of spined genal

angles; (2)—absence of spines on the fourth and tenth thoracic

axial segments; (3)—faceted instead of smooth lentiferous eyes;

(4)—absence of a true or extended pygidial mucro or telson;

(5)—a much less inflated and straighter-sided glabella; (6)—

a

larger number of segments in the pygidial pleurae; and (7)

—

smaller tubercles on the central area of the pygidial axis. Other

than these differences, there is a rather close affinity between the

Australian and European species.

If De Koninck's description of the Duntroon specimen referred

by him to E. punctatus is that of the actual fossil, it must have

been not merely "presque complet" as he terms it, but a remark-

ably well preserved trilobite for a New South Wales fossil. Were

it not for certain points in the description of the Duntroon speci-

men, we would have felt inclined to regard it as E. mitchelli^ but

the presence of genal spines and a full pygidial mucro, or telson,

in the former is fatal. It is strange no Encrinurid from the

Silurian rocks of this State has come under our notice, possessing

the above features.

An important point in nomenclature, to say nothing of the

morphological aspect, is the relation between E. mitchelli and

Cromus murchisoni De Koninck. We have already expressed

our disbelief in the occurrence of Cromus in New South Wales,

so far as published evidence enables us to judge, and our belief
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that, under this name, De Koninck figured cephalons of two dis-

tinct species. To which of these is the name of C . Tmirchisoni to

be restricted in the first place? To the Quedong example most

certainly I because it is that one "(jui a servi a ma description,"

and because it accords with the description in having a glabella

"in the form of a club," and four transverse non-interrupted

gi'ooves, which are not grooves at all, but merely intei-spaces

between lines of granules. Therefore, the name Cramus niurchi-

mul should be restricted to De Koninck's PI. i., fig. 9. Now,

whether or no this restricted cephalon is identical with that of

Foerste's E. niitchelli is very diliicult to say, but we have a lurk-

ing suspicion that it may be, on account of a pyriform glabella

and transverse lines of granules at its base parallel with the

neck-ring and furrow in both; in some young specimens this is

very marked indeed, and we figure one such. But against this,

is the apparent absence of the large axial tubercles in De

Koninck's figui'e, and the very diU'erently situated eyes; this

absence of the lai-ge axial tubei-cles in the illustration referred to

was also noticed by Mr. Foerste. There also occurs here one of

those little errors which we are all liable to, for although Prof.

De Koninck said "la joue mobile et Tangle genal me sont in-

connus," the free cheeks are shown in his fig. 9.

By what name is this trilobite to be known? In consideration

of the doubts raised in the preceding paragraphs, it appears to

us that Foerste's name must be recognised. Any claim to

recognition of De Koninck's appellation would seem to be in a

great measui'e nullified by the inclusion under it of more than

one form, but had it been possible to show that Ci-omns mur-

chisoni and Encrinums mitchelli were one and the same, then

certainly the former would have precedence.

In the numerous specimens of E. mitchelli examined by us,

there appears to be no definite proportion between the axial

length of the glabella and thorax, as the following proportions

will show—6:10, 8:11, 9:11, 5:9, etc. The eciuality between

the anteroposterior length of the glabella and the distance be-

tween the eye-lobes is very constant. In some specimens, the
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eye-section appears to be subelliptical, but this arises from lateral

compi'ession. Nor does there appear to loe any constant ratio, in

most specimens, between the entire length of the body and that

of either the cephalon or pygidium, but, in a few mature indi-

viduals, the length of the thorax and pygidium were found to be

equal, yet in many cases the former exceeded the latter in length.

It should be noted, too, that the whole of the submucronate ex-

tension of the pygidial axis is seldom preserved, and, therefore,

the actual length of the pygidium rarely determinable. Although

nearly all the pygidia, which are very many, show only ten

pleural segments in each side-lobe, two or three have come under

notice which faintly indicate an additional one very intimately

fused to the submucronate tail terminal. Hence it may be that,

in this species, the normal number of segments in the pleural

lobes of the tail is eleven instead of ten, as indicated in our

description.

E. konghsaensis^ Reid,* from the Lower Palaeozoic rocks of

Burma, presents many points in common with E. inifchflli, par-

ticularly in the form and position of the cephalic axial tubercles;

the two species, however, are distinct. E. mitchelli is the com-

monest trilobite in the Lower Trilobite Bed of the Bowning

(Yass and Hume) Series.

hoc. and Hor.—Lower Trilobite Bed, Bowning Series, Parish

Bowning, County Harden, N. 8. Wales; Hatton's Corner, Yass

River, Parish Yass, County Harden, N. S. Wales; Silverdale

Limestone and Jones' or Derrengullen Creeks, Parish Bowning,

County Harden, and Parish Derrengullen, County Murray ;

Warroo Creek, Parish Warroo, County Murray (J. M.); shale and

limestone bands west of contorted shales, Boambola Crossing,

Murrumbidgee River (A. J. 8hearsby; Coll. Aust Mus.); Hatton's

Corner, shale below the limestone, Hardy's or Limestone Creek,

Parish Derrengullen, County King (Coll. Aust. Museum; pre-

sented by A. J. Shearsby).

* Reid, Lower Pal. Foss, N. 8han States, Burma (Pal. Ind., N.S. ii.,

Mem.3), 1906, PI. vii., fig.21.
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Encrinurus BOWNiNCiENSis, Foerste (emend.).

(Pl.liv., figs.6, 7, 8, 9, 10, 12, 14; Pl.lv., figs.S, 6,12; Pl.lvi., fig.S.)

E. BrowniyKji (in error) Foerste, Bull. Sci. Lab. Denison Univ.,

iii., Pt.2, 1888, p.l22, PL xiii., fig.7.

Sp. Chars.—Cephalon subsemicircular, length half its width,

highly tuberculate; glabella very tumid, strongly pyriform, very

contracted posteriorly, front portion semiglobular; tubercles large

and strawberiy-like, with a fairly constant and symmetrical

arrangement, thus—protruding into the axial furrows are the

generic five pairs (the anterior and posterior pairs of which are

not conspicuous), on the contracted glabella neck are two or

three pairs (small), and in advance of these latter is the general

cluster which usually assume a more or less circular arrangement

around a central one; these are nearly all large and bear fine

granules; axial furrows impinged upon by the marginal glabella

tubercles, neck-furrow indistinct but its lateral extension across

the fixed cheek narrow and deep, neck-ring strongly arched, its

lateral extension narrow and prominent. Fixed cheeks inflated,

tuberculate, axial border margined by fine tubercles interspacing

with those on the sides, the others of variable size and arrange-

ment, but longitudinally rows of three occupy the median lines

of the cheek, and a posterior transverse line overhangs the lateral

extensions of the neck-furrow; genal angles rounded and bear-

ing a few small tubercles. Free cheeks relatively large, the

smaller portions which clasp the front of the glabella subrect-

angular and densely covered with large, low tubercles; the larger

lateral portions widely triangular but densely covered with low

irregularly sized tubercles, borders on the posterior larger portions

relatively large and tumid, furrows distinct, axial grooves in

crossing the boi'ders of the free cheeks bifurcate, one branching-

backward joining the free cheek furrow and the other proceeding-

inward and forward, passing out just before the middle line of

the glabella is reached. Eyes prominent, pedunculate, highly

convex, circular in cross-section, surrounded by distinct sulci,

which are made increasingly pronounced by rows of bQrdering

tubercles. Facial sutures openly Y-shaped.
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Thorax.—Length approximately two-thirds of the width; axis

strongly arched, of uniform width to the eighth annulation, the

three remaining ones narrower; all the annulations tuberculate

at their bases, and granulate along their medial lines; pleural

segments wider than the axis, moderately geniculate, finely

granulate.

Pyyidhuu widely triangular, relatively large, but bearing no

constant ratio to other parts of the body; axis moderately pro-

minent, bearing twenty or more annulations, the first only con-

tinuous; median free area bearing usually seven or eight tubercles

of which five or six are prominent, yet not restricted to any par-

ticular annulations, but the second mostly bears one, pleural

lobes transversely convex, and as compared with those of the

thorax depressed, the segments increasingly inclined backwards

until the last pair, which are nearly parallel with the pygidial

axis.

Ohs.—T\\Q cephalon of this trilobite, or rather a portion of a

cephalon, was described by Mr. Foerste from material supplied

by one of us.

E. howyiingensis differs from the European E. pnnctatus in

precisely the same manner as does E. ndfcJielli, except that,

unlike the latter, it agrees with it in the shape and tuberculation

of the glabella. When examples of the two Australian forms

are compared, the differences are so obvious, and at once appa-

rent as to hardly need comment. The form of the glabella,

tuberbulation, outline of the pygidia, and the manner in which

the axial furrows traverse the free cheeks can be relied on for

separation,

De Koninck's A\ harrandei, from Yarralumla, was compared

by Mr. Foerste wdth the present species, and his words referring

to the former are as follows:—"This-is evidently the most closely

related species, but if his [De Koninck's] is at all correct then

our species \_E. bowningensis] is quite distinct." Mr. Foerste's

specimen was devoid of eyes; had it not been so, De Koninck's

remark that these organs were only raised a little above the

surface in E. harrandei, his remark would have probably been

still more emphatic.
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The prominence and siibgiobular form of tlie eyes are just as

charactei'istic features of E. boivnin<jf'7is'is as is the tuberculation

of the glabella. We can only again express our regret at our

absolute inability to unravel the identit}^ of De Koninck's

Australian trilobites.

The tuberculation of the glabella is a most marked feature in

this trilobite. In an exceptionally well preserved example, the

tubercles on the semiglobular anterior portion of the glabella are

in three concentric rows around a central one. The first is a

circlet round this last, formed of five or six tubercles, the second

is a semicircle commencing at the anterior pair at the anterior

(third) pair on the glabella neck, and the third, also semicircular,

passes round the front bordering the anterior branches of the

facial sutures, and is continuous with the marginal tubercles

overhanging the axial grooves.

The hypostome, so far as a mutilated specimen enables us to

judge, resembles that of E. mitcheJli. As in the preceding species

and in accordance with the generic formula, there are eleven

thoracic segments. In the pygidium there is no constant ratio

between its length and that of either the cephalon or thorax.

In a number of specimens the length appears about equal to the

axial length of nine of the thoracic segments.

Both Mr. A. Brongniart and Mr. Fletcher stated the tubercles

of E. puncfafus to be perforate, and the latter so figured them,*

but we have not detected this in either E. mifchelli or E. bown-

iiigeyisw. In the tuberculation of the central area of the axis of

its pygidium, E hownincfensis closely resembles E. j)U7ictatns.

Loc. and Hor.—Bowning Creek, Parish Bowning, County

Harden (J.M.); Limestone Creek, Parish Yass, County King

(J.M.); Jones' or Derrengullen Creek, Parish Yass, County King

(J.M.); Hatton's Corner, shale below the limestone, Parish Yass,

County King; Burrowa Road, near Bowning, Parish Bowning,

County Harden. (Coll. Aust. Mus., presented by A. J. Shearsby).

Lower Trilobite Bed, Bowning Series. Upper Silurian, =

?Wenlock Beds of Great Britain.

Fletcher, Quart. Journ. Geol. Soc, 1850, vi., p. 403, PI. xxxii., fig.96.
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Encrinurus silverdalensis, sp.n(a\

(Pl.liv., fig.ll; Pl.lv., figs.4,9; Pl.lvL, figs.4,5,6, 14; Pl.lvii.,figs.3,

10.)

Sp. Char.—General form suboval. Cephalo7i subsemicircular,

and therefore approximately half as long as wide, moderately

inflated, densely tuberculate, tubercles variable in size, many

very large, conical, and all microscopically granulate. Glabella

separated, pyriform, tubercles in oblique rows or quincuncially

arranged, the large ones along the axial grooves somewhat

flattened. Neck-furrow narrow and inconspicuous, its lateral

extension across the fixed cheeks also narrow but deejD. Neck-

ring strong, wide, and moderately arched. Fixed cheeks moder-

ately inflated, bearing tubercles similar to those of the glabella

and arranged similarly; posterior border (extension of neck-ring)

narrow, but strong; genal angles rounded, thickened, and bear-

ing a few irregularly arranged tubercles. Free cheeks large,

especially so are those portions inside of the axial grooves, and

rest on the glabella front; tuberculated in a similar way to that

of the glabella, border wide, bearing one row of large, rather flat

tubercles along its inner border, and another row of smaller and

less regularly arranged ones along the outer margin; on both

inward and outward portions above the furrow the tubercles are

arranged in three more or less regular rows. Axial grooves join

the outward or lateral cheek-furrows, and also trend inward and

obliquely downward along the inner or frontal portions of the

cheek, passing out in front with the facial sutures. Eyes pedun-

culate, convex or subconical, peduncles surrounded by incon-

spicuous sulci. Facial sutures are of the usual generic type.

Thorax almost rectangular, about two-thirds as long as wide,

microscopically granulate. Axis tapering almost imperceptibly

posteriorly, the last annulation being much stronger and wider

than first one of pygidial axis, annulations not tuberculate at

their bases but somewhat thickened
;

pleur?c only moderately

geniculate.

Pygidium large, widely triangular, much wider than long, and

longer than the thorax, granulated in a similar way to that of the

'/^u''^*\<^
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thorax; axis tapering very gradually from before backwards, and

terminating in a rather fine point; annulations thirty or more^

the first only continuous, and, together with the next three or

four succeeding, tuberculate; central area distinct, bearing seven

or more tubercles, five of which are usually very conspicuous,

only the first annulation decidedly arched, the others flat above

with steep sides; pleural lobes very moderately geniculate, ante-

riorly about twice as wide as the anterior width of the axis;

annulations are of the usual Encrinurid character, and are twelve

in number.

Ql)s,—This is a robust species, and reaches a length of two or

more inches. Its cephalon in general form and tubercidation

approaches more nearly to that of E. variolaris than to any other

European member of the genus, but its relatively enorpious

pygidium separates it from this species. The coarse cephalic

tuberculation at first sight might cause it to be mistaken for

E. hoivninge7isis; but the larger size, more acutely conical nature,

and conspicuous granulation of the tubercles of E. siherdalensis

easily separate it from that species. The general form of the

cephalic shield, and larger pygidium with the greater number of

pleural segments of E. silverdalensis renders its distinction from

E. hoivningensis and other species we are acquainted with very

simple. The pygidium is only approached in size by that of

E. etheridyei, Mit.; but other features in the two widely differ.

In its inconspicuous neck-furrow, coarse tuberculation of the

cephalon, the strong tubercles on the central space of the pygidial

axis, it resembles the typical Wenlock forms, E. pu7ictcUus, Brtin.,

and E. variolaris, Brong.; but the tubercles in both instances

are of a different type. The genal angles are not produced into

spines, nor the pygidium into a telson as in E, punctatus. This

trilobite was evidently very local in distribution, and restricted

stratigraphically, for it is only known from the Lower Trilobite

Bed of the Bowning Series ( = Hume Beds) at the one locality.

It is there associated with MuGophyUutn crateroides, Eth. fil.,

Heliophyllum yasseiise, Eth. fil., Rhizophyllum interpunctatum,,

De Kon., and other corals typical of the Bowning-Yass beds.
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There is a close similarity between this species and the Tas-

manian form erroneously named Cromus viurchiso7ii, De Kon.,

by one of us, and already referred to. It is possible the two

may be identical. •

Log. and Nor.—Silverdale, Limestone Creek, and doubtfully

from Bowning Creek, Parish Bowning, County Harden. Lower

Trilobite Bed = Upper Silurian (Wenlock), Coll. J.M. Hardy's

or Limestone Creek, Parish Derrengullen, County King. (Coll.

Aust. Mus.; A. J. Shearsby).

ExcRiNURUS ETHERiDGEi, f^p.noi\ (Mitchell).

(Pl.liv.,fio-.13; Pl.lv., figs.7,8,10,11.; Pl.lvi., %.9; Pl.lvii., figs.l,

2,4,8.)

Sp. Chars.—Complete form elongately oval. Cpphalon subsemi-

circular, rugo-tuberculate, approximately length equal to the

width between the genal angles, or as long as nine thoracic seg-

ments. Glabella elongately pyriform, tapering from the anterior

pair of axial tubercles forward to a rather acute point, giving it a

mucronate appearance when the free cheeks are absent, tuber-

culate, tubercles rather small and subeven in size, the five pairs

of axial tubercles very even in size and distinctness, the second,

third, and fourth pairs, as is usual with other species, the most

distinct. Neck-furrow moderately distinct, its extension across

the posterior border of the fixed cheeks similarly so. Neck-

annulation narrow and prominently arched, its lateral extension

narrow. Axial furrows narrow and deep; fixed cheeks tumid,

rather small, faintly tuberculate; axial tubercles only moderately

distinct, rugoid, and between the eye-lobe and the posterior

furrow arranged in three irregular rows, which, towards the genal

angle, converge to one; genal angles rounded and only slightly

thickened, sulci of the eye-lobes distinct. Free cheeks large,

tuberculation similar to that of the fixed cheeks, border and

furrow pronounced; eyes very prominent, conical, pedunculate,

and surrounded by sulci. Facial sutures of the usual character.

Thorax subrectangular, length approximately two-thirds the

wddth, very lightly if at all granulate; axis almost of uniform

width throughout, arched transversely and anteriorly, basal ends
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strongly thickened; axial grooves pronounced; side-lobes flat

between the axial grooves and fulcra, thence steeply deflected.

Pygidium triangular, wider than long and longer than the

thorax, surface apparently smooth; axis wide anteriorly, but the

first annulation narrower than the last of the thoracic axis; each

of the first three annulations contract somewhat rapidly, and

thence the contraction is gradual to the blunt termination, rings

approximately thirty-six, of which the first three are continuous,

anterior half prominent and arched, but becomes decreasingly so

posteriorly; medial tubercles inconspicuous; pleura? normally of

thirteen pairs of annulations; each pleura much wider than the

greatest width of the axis; only the anterior pair have distinct

fulcra, the others more or less slope steeply from the axial grooves

downwards and increasingly backwards, the last being parallel

with the axis terminal; anterior pair very strongly faceted; axial

grooves distinct anteriorly, but becoming quite indistinct pos-

teriorly.

06.s\—This is the largest of the Australian Encrinuri known

to us, the type-specimen having a length of two and a half

inches, of which the tail accounts for one inch. In several

features, as for instance the general form of the complete fossil,

glabella, and the anterior portion of the pygidial axis, this species

resembles E. mitchelli. The much greater relative size of the

pygidium, greater number of segments in the pleurae and axis of

the pygidium, the more prominent eyes, and wrinkled nature of

the cephalic tubercles, easily separates it from that species. It

is so evidently distinct from all other species that we deem it

quite unnecessary to note the differences.

i^amed after Mr. Robert Etheridge, J.P,, Curator of the Austra-

lian Museum, Sydney, IST. S. Wales, as a small token of the ap-

preciation in which he is held as a friend and collaborator by me
(J.M.). The type-specimen was found by Mr. Etheridge during

one of our geological excursions.

Loc. cmd Hor.—-Yarralumla Plains (Limestone Plains), Parish

of Narrabundah, County Murray (Etheridge and Mitchell).

Gurnett's Farm, Parish Bowning, County Harden, (J. M.). ?Up. Sil.
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Encrinurus ROTHWELL.E, SjJ.nOV..

(Pl.lvi., figs. 1,3; Pl.lvii., fig.5.)

Sp. Chars.—^ody long, narrowly suboval, with high steep

sides. Cephalon approximately semicircular, length about half

the width between the genal angles, densely covered with small

tubercles. Glabella markedl}^ pyriform and with a narrow neck,

front broad, rounded, tumid, and relatively very wide between

the anterior pair of axial tubercles; on the bulbous anterior por-

tion the tubercles are arranged more or less concentrically around

a central one, on the contracted posterior part in irregular

transverse rows, one row extending around the front, between the

anterior axial pair; all the tubercles fairly even in size; neck-

furrow narrow^ as is also its lateral extensions; neck-ring stout

and strongly arched; axial tubercles prominent and of moderate

size, interspaces between them wide and fairly deep; axial furrows

very deep. Fixed cheeks relatively large, very tumid, granules

between the eye-lobe and posterior furrow arranged in transverse

and longitudinal rows, the axial ones (five) being the larger; the

succeeding outward parallel row also consists of five, the other

rows diminishing in number of tubercles until they converge to

one at the junction of the posterior lateral cheek furrows; eye-

lobe situated far forward and inward, sulci very faint; genal

angles rounded. Free cheeks unknown. Facial sutures of the

usual character.

Thorax steep-sided and practically subrectangular, w^idth

greater than the length, finely granulate; axis very prominent,

almost of uniform width throughout, annulations moderately

thickened at their bases: axial grooves deep; pleurte highly

geniculate, steep-sided.

Pygidium triangular, almost equiaiigularly so; axis very pro-

minent between the front and the point where segmentation

ceases, terminates rather acutely, but nonmucronate, and with a

decided droop, twen by-two or more annulations, the first only

continuous; central tubercles small and inconspicuous, five or six

in number. Pleurae strongly deflected, arched, the four anterior

pairs strongly geniculate, the others sloping very steeply from

the axial furrows, front pair highly faceted.
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Ohs.—The subrectangular and steep-sided thorax, very pro-

minent thoracic and pygidial axes, acicular terminal of the tail-

axis, eleven pleural segments in the pygidium, widely expanded,

rounded and tumid glabella anteriorly, forward eye-lobes, and

strong drooping of the pygidium posteriorly, separate this species

from E. mitchelli, its nearest relative. When specimens of the

two are placed side by side, the differences become at once ap-

parent, and more particularly in that of the outline. In the

Australian type-species, this is broad-oval forwards, whereas

E. i-othwellcE is narrow-oval. Another marked difference is that

in E. roth^vellcE the axes of the thorax and pygidium diminish

gradually and regularly from the neck-ring to the pygidial

terminal, whereas in E. mitchelli the axis of the thorax is sub-

fusiform, and the last ring of the thorax is much wider than the

first ring of the pygidial axis, which narrows rapidly in the

distance between the first and third annulations, thence gradu-

ally becoming narrower and ending in a submucronate append-

age. Again, the entire body of E. mitchelli presents an appear-

ance of flattening, as compared with E. rothwellce.

As regards the pygidium, in outline it resembles very much

that of E. etheridgei, but the latter usually has thirteen pleural

segments instead of the eleven normal in E. rothwelloi.

Named after Miss Rothwell, Headmistress of the District

School, Lismore, who was associated with one of us as student

and assistant.

Log. and flor.— Railway Cutting just west of Bowning Rail-

way Station, Parish Bowning, County Harden; Upper Trilobite

Bed, Bowning Series. Upper Silurian ( = 1Wenlock).

EncrinurusC?) duntroonensis, sp.nov.

(Pl.lvi., figs.ll, 13.)

Sp. Chars.—Complete form unknown. Cephalon transversely

subelliptical, much wider than long, moderately inflated and

tuberculate. Glabella approximately one-third as long as the

width between the genal angles, elongately subpyriform, sides

subparallel, anterior portion or lobe bluntly rounded in front

and tumid, strongly arched transversely, sparsely granulate, four
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large lateral (axial) tubercles visible and separated by wide, deep

furrow-like spaces, anterior or fifth apparently covered by the

embracing and inner lobe of the free cheek; neck-furrow absent,

but its lateral extension over the fixed cheek very deep; neck-

ring also absent, and its lateral extension narrow and strongly

geniculate; axial grooves very deep; fixed cheeks very tumid,

ridge-like, decidedly geniculate, rising very abruptly both from

axial and posterior furrows, tuberculate, tubercles small, uneven

in size and sparse, hence the eye-lobes are also close to these

furrows; genal lobe very small, narrow, bearing one row of small

tubercles and overhanging the posterior transverse furrows;

gcnal angles rounded and only slightly thickened, granulate;

free cheeks relatively large, placed anteriorly, tuberculation in-

conspicuous and tubercles of variable size, borders moderately

thickened, furrows shallow, joining inwardly with the axial

furrows and outward with the posterior furrows of the fixed

cheeks, inwardly they pass about half-way across the inner lobe;

that is, the axial grooves, instead of distinctly crossing the front

border of the cephalon, bifurcate, and one branch proceeds out-

ward and the other inward along the free cheek furrows. Facial

sntures anteriorly pass out in the manner usual in the Encrinuri;

the posterior portion passes straightly outward from about the

middle of the lateral side of the eye, cutting the border well in

front of the genal angles; this portion is practically at right

angles with the axial grooves. Eyes conical, faceted, prominent,

pedunculate, and surrounded by distinct sulci.

Obs. —The fragmentary cephalon and detached free cheeks

described above are so strikingly different from all other Aus-

tralian, as well as from foreign species of Eiicrhiurus known to

us, that we have no hesitation in giving it specific rank.

The features which separate it from other species are— (l)the

transversely elongate elliptical form of the cephalon, with its

nearly straight anterior border; (2) the closeness of the anterior

branches of the facial sutures and the perpendicularity of the

posterior branches of these, with the axial furrows, or central

axial line; (3) the long, narrow and straight-sided glabella; (4)

the anteriorly situated free cheeks; (5) the sparse tuberculation;
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(6) the backward and inward situation of tlie eyes; and (7) the

manner in which the axial furrows bifurcate outward and inward

on reaching the frontal borders of the free cheeks.

So different are the posterior branches of the facial sutures of

this species, in more than one particular, we are rather inclined

to the opinion that in this fossil we have a new genus.

Besides the portions above-described, several pygidia were

found associated with them, which may or may not prove to

belong to the same species; and because of their association and

dissimilarity to all other pygidia, it is not unreasonable to assume

that they probably do. They will be described separately.

Log. arid Hor.—-Near Duntroon Homestead, Parish Canberra,

County Murray, N, S. Wales. Upper Silurian!/?). Coll. Mitchell.

vii. PORTIONS OF ENCRINURL

1. Cephala.

a.—Portion of a single cephalon (PI. Ivi., fig. 7) differs from all

the others described ante, in the form and proportions of the fixed

cheeks. The entire shield is unknown, but pr«>bably possessed

a subsemicircular outline. It is strongly inflated and granulate

on all parts preserved. The pyriform glabella is very convex

and bold anteriorly, the neck-ring narrow but distinct and much

arched, but the neck-furrow narrow and shallow. The features

which distinguish this cephalon are the form of the fixed cheeks,

position of the eyes, and the course of the facial sutures. These

latter, between the eye-position and the lateral borders of the

cephalon, are straight, i.e., practically parallel to the neck seg-

ment, with the result that the fixed cheeks, instead of being

sublunate in some degree or other, as in most of our E7icrinuri,

are more or less parallelograraatic, the facial sutures cutting the

lateral borders some distance in advance of the bluntly rounded

genal angles. The eye-positions are close to the axial furrows,

and as between anterior and posterior, almost median. The

fixed cheeks also appear to be much more inflated than ordin-

arily. We are not able to associate this specimen with any of

the preceding reiniins, but found in company with pygidia de-

scribed later on, and a Brachiopod resembling Meristella tumida.
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Log. and Ilor.—Gurnett's Farm, three miles west of Bowning,

on the Binaloncf Road, and the west side of the Bowninsr Anti-
cs ' o

cline, Parish Bowning, County Harden; Bowning Series (pro-

bably Lower Trilobite Bed), Upper Silurian.

b.—With the above occurs a form of cephalon (Pi. Iv., fig.8)

which to us seems to agree so closely with the cephalon of E.

etherldyei, that we place it with that species provisionally. The

occurrence of pygidia in association with it which we, at present,

are unable to separate from the pygidia of E. etheridgei, gives

support to this conclusion.

c. —Still another cephalon (PI. Ivi., fig.l2) occurs with the two

preceding ones, which we are unable to determine specifically.

Its fixed cheeks resemble those of F. mitchelli', but its glabella

is much more robust and more strongly tuberculate than is that

of the latter. The neck-annulation and its lateral extensions

are more strongly arched and tuberculate than is the case in E.

mitchelli. No portions of the latter species have been found in

the same locality.

Loc. and //or.—Gurnett's Farm, Parish Bowning, County

Harden, (1) Upper Silurian (Coll. Mitchell).

2. Pygidia.

fi. — The follo\ving( Pl.lv., figs. 10, 11) are the sp-cific characters

of a number of pygidia collected from Gurnett's Farm, west of

the Bowning Anticline, and which have been referred to in our

description of some cephala from the same place Acutely tri-

angular, slightly wider than long, very much arched transversely

and longitudinally, evidently finely granulate; axis very wide in

front, decreasing gradually posteriorly and terminating in a

moderately fine point closely invested by the last pair of pleurae,

not at all prominent, very slightly arched, annulations continuous

throughout when testaceous as are most of the specimens under

our notice; but on nontestaceous specimens a distinct central

space appears to be present, and only the first three annulations

or so are continuous; medial tubercles seldom visible, and when
so are faint (testaceous); pleurae of twelve to thirteen pairs of



674 SILURIAN TRILOBITES OF NEAV SOUTH WALES, V.,

segments, sloping very steeply from the axis, only the first pair

strongly geniculate; axial grooves faint.

The triangular outline is close to that of E. rothwellce, but the

very prominent axis and smaller number of pleural annulations

in the latter clearly separate it from this form. In contour, it

approaches the pygidium of E. siebachi ; but most of all it

resembles our E. etheridgei in the nontestaceous condition, and

until we obtain further evidence and material, we are unable to

determine the species with certainty. The fragmentary cephala

already described as agreeing in specific features with that of E.

etheridgei, which were found associated with these pygidia, and

the occurrence of free cheeks, which at present appear to us to

be practically identical with those of E. etheridgei, also in associ-

ation, still further incline us to the belief that their specific

identity is the same. If, however, a testaceous specimen of the

pygidium of E. etheridgei be discovered later on, and be found

in that state not to have the axial rings wholly continuous, we

would then be disposed to give this fossil specific rank under the

name of E. loomesi, as a mark of gratitude for assistance received

by one of us from Mr. F. Loomes, of Bowning, in the collection

of specimens.

Loc. and //or. ^Gurnett's Farm, three miles west of Bowning

township. Parish Bowning, County Harden. Lower Trilobite

BedsC?), Bowning Series (Hume Beds, etc.). Upper Silurian =^

('?)Wenlock. (Coll. Mitchell).

b.—From Duntroon, several pygidia (PI. 1 v., fig. 14) have been

collected, associated with E. duntroonensis, nobis. They pro-

bably include two types. Of the first, the specific characters

are—Acutely triangular, length greater than width (4 : 3 ap-

proximately), very faintly or microscopically granulate, droops

intensely posteriorly. Axis very narrow and prominent, taper-

ing gradually and ending in a fine point between the last pair

of pleural segments ; annulations continuous and numerous

;

medial tubercles not apparent; axial grooves faint. Pleurae with

twelve pairs of annulations at least, sloping very steeply from

the axial grooves, having generally a compressed aspect.
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The outstanding features of this pygidium are its narrowness,

steep compressed high sides, narrow, prominent, posteriorly

strongly deflected axis, continuity of the axial rings, and the

absence of medial axial tubercles.

Although this pygidium occurs associated with E. duntroon-

ensis, from its small width we are disinclined to consider it as

belonging to this species, neither are we disposed to give it a

specific name.

Log. and Hor. — Same as E. dnntroonensis.

c. —The other 'ype (Pl.lv., fig. 13 j referred to as occurring

with the above, is wider than long, almost equiangularly tri-

angular and steep-sided, finely granulate. Axis not prominent,

rather wide in front, contracting somewhat rapidly between the

first and third annulations, thence gradually, and terminating in

a fine point between the last pair of pleural annulations, ap-

parently a little short of the margin; annulations continuous,

some very fine; medial granules visible with the aid of a lens,

posteriorly very steeply depressed; axial grooves faint Pleurae

of twelve segments, granulate, and sharply deflected.

This pygidium closely resembles the preceding, with which it

occurs, and only differs from it in the less prominent and ante-

riorly wider axis, greater width, distincter granulation of the

pleurte, and the apparently more rapid contraction of the axis

posteriorly. It is possible they are identical; and the differences

in the forms under notice arise from compression. The present

pygidium very closely resembles those from Gurnett's Farm, and

which we, for the time being, have placed with E. etheridgei.

Like the latter, it approaches the E. siehachi type of pygidium.

Log. and Hor. — Same as E. duntroo7iensis.

0?. —From a new locality, one of us collected in March, 1914,

a few fragments of trilobites among which, were specimens of a

free cheek and a tail referable to Encrinurus. The free cheek

(Pl.lvii., fig.O) belongs to the type in which the axial furrows

communicate with lateral cheek furrows outwardly and inwardly,

proceed obliquely downward along the inner and smaller cheek

lobes, passing out at the frontal passage of the facial sutures, and
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of which, perhaps, the free cheeks of E. hoivningensis afford the

most typical examples of this feature. The border of the larger

cheek lobe is prominent and tuberculate, but less so on the

smaller one; the furrow also is distinct on the larger portion.

The palpebral lobe bearing the eye is small and very narrow

between the latter and the marginal furrow, also sparsely tuber-

culate; the eye, front to back, is relatively long, and occupies

practically the whole of the space between the axial furrow

anteriorly and the posterior branch of the facial suture
;

it is

slightly pedunculate and subconical, with the peduncle sur-

rounded by a sulcus.

The vertical shallowness of the lobe which bears the eye and

its great relative size place the specimen apart from other Aus-

tralian Encrinuri. Found associated with an Odo7itopleura,

near 0. rattei, E. & M.

Loc. and Nor.—Tarlo River, near its head-waters, Parish

Turrallo, County Argyle. Upper Silurian(l).

e. —The imperfect pygidium(Pl.lvii.,fig.7) is moderately tumid,

axis moderately arched, twelve annulations are present, but the

posterior portion is missing; annulations are apparently con-

tinuous. Only six segments of the pleural lobes are present; but

when complete would seem to have possessed eight. Regarding

it, we can only say definitely that it is the pygidium of an Eiia-i-

nnrus, and probably belongs to the same species as does the

preceding free-cheek.

Both the preceding free-cheek and this pygidium are distinct

from any we are acquainted with.

Loc. and Hor. -Tarlo River, Parish Turrallo, County Argyle.

(l)Upper Silurian.

EXPLANATION OF PLATES LIV.-LVIL

Plate liv.

Encrinurus MiTCiiKLLi, Foevste.

Fig. L— All almost entire specimen, with the free cheeks turned outwards;

slightly enlarged, downing. Coll. Mitchell.

j^ig.2. —Another nearly complete specimen. Kowning. Coll. Mitchell.

Fig.3.—A cephalon with free cheeks jn position, the left one being imper-

fect. On the right side, the eye and the tubercles bordering the
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axial groove are clearly visible, also the two rows of tubercles at

tlie base of the glabella parallel with the neck-furrow, Bowning.

Coll. Mitchall.

Fig. 4.—Another almost perfecL specimen ; tlie form of the glabella,

especially the semielliptical contour of its frontal margin, is dis-

tinctly shown. The pygidium of this specimen is about perfect,

and distinctly shows the axis of the pleural lobe-divisions. Bown-

ing. Coll. Mitchell.

Fig. 5.—A perfect specimen, slightly enlarged. The lobe-like character

of the portions of the free cheeks embracing the front portion of

the glabella is well shown, as aie also the natural outline, and the

various parts of the animal as viewed from above. Bowning. Coll.

Mitchell.

Encrindkus bowningensis, Foemte.

Fig.6.—A complete specimen except for tha absence of the free cheeks,

exhibiting all the features of the glabella, thorax, and pygidium.

Bowning. Coll. Mitchell.

Fig. 7.—A cephalon with the right fiee cheek in position, and showing the

cliatacter of the tuberculation, the deep axial grooves, and the

manner in which these traverse the free cheeks. Bowning. Coll.

Mitchell.

Fig.8.—A cephalon and thorax, showing the concentric and quincuncial

arrangement of the tuberculation on the glabella. Bowning. Coll.

Mitchell.

Fig. 9.—A cephalon showing the tuberculation of the glabella ver}' dis-

tinctly. Bowning. Coll. Mitchell.

Fig. 10.—A perfect pygidium, which exhibits very clearly all the p3gidial

features of the species. Bowning. Coll. Mitchell.

Fig. 12.—A very fine and mature specimen ( x|^), to show the general out-

line and glabella tuberculation.

Fig. 14.—The same as the above, natural size. Bowning. Coll. Mitchell.

[The light line across the figure arises from a crack in the negative

from which the print was made],

Encrinurus silverdai.knsis, E. ds M.

Fig. 11.—A portion of a cephalon ( xf), showing the character of the tuber-

culation and the terminal conical tubercles surmonnting the larger

ones, and the fixed cheeks, inconspicuous neck-furrow, but strong

neck-annulation, the rounded and tuberculate genal angle. Silver-

dale, near Bowning. Coll. Mitchell.

Encrinurus etheridgki, Mit.

Fig. 13.—A cephalon without the free cheeks ( x f). It shows the sub-

triangular or acutely elliptical contour of the anteiior portion of the

glabella, the deep axial grooves, the five pronounced lateral tuber-

cles, and the deep spaces between these latter. Yarralumla. Coll.

Aust. Museum.
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Plate Iv.

Encrinurus mitchelli, Foerste.

Fig.l.—A nearly perfect testiferous specimen, the test being absent from

the glabella and pygidial axis only. The submucronate termina-

tion of the pygidium is well shown. Bowning. Coll. Mitchell.

Fig.2. —Sliows the almost perfect hypostome in position. Bowning. Coll.

Mitchell.

Fig. 3.—Another testiferous specimen, exhibiting the much greater size of

the last annulation of the thoracic axis than that of the first of the

pygidial axis, and which is very characteristic in this species; also

continuity of six of the annulations of the pygidial axis anteriorly,

whereas, in non-testiferous specimens, three only are usually so.

Bowning. Coll. Mitchell.

Fig. 15.—A left free cheek, to show the eye and the non-inward trend of

the axial groove. Bowning. Coll. Mitchell.

Encrinurus silverdalensis, E. db M.

Fig. 4.—An imperfect tail showing eight or nine tubercles on the central

area. Bowning. Coll. Mitchell.

Fig. 9.—Hypostome showing lobation, etc. Silverdale. Coll. Mitchell.

Encrinurus bowningensis, Foerste.

Fig. 5.—A portion of a cephalon, to show the prominent eye. Bowning.

Coll. Mitchell.

Fig. 6.—Left free clieek ( X 2), to show how the axial furrow passes out-

wardly into the side-furrow of the cheek, and obliquely inwardly

across the inner lobes. [The artist has here intensified the obliquity].

Bowning. Coll. Mitchell.

Fig. 12.—A right free cheek, to show the same features as Fig. 6 more

correctly. Bowning. Coll. Mitchell.

Encrinurus etheridgki, Mitchell.

Fig. 7.- A portion of a cephalon [vide PI. liv. , fig. 13, ante'].

Fig.8.—Portion of a cephalon ( x2), showing identity of features with the

above Fig. 7. Bowning. Coll. Mitchell.

Encrinurus «p.(?) undet.

Fig. 13.— Pygidium with continuous axial annulations, and twelve pairs

of pleural segments. Found associated with E. dunt^^oonensis. This

and the following (Fig. 14) are distinct from all pygidia known to

us, and if not belonging to E. duntroonensis, represent one, if not

two, new species. Duntroon. Coll. Mitchell.

Encrinurus «/>.(?), iindet.

Fit^. 14. —^Pygidium witli axial annulations continuous, and ten pairs of

pleural segments. (See remarks above, Fig. 13). Duntroon. Coll.

Mitchell.
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EnCRINDRDS (?) ETHERIDGEf, Mil.

Fig. 10.—An almost completely testiferous specimen ( x2), with continuous

axial annulation. and thirteen pairs of pleural segments. Found

associated with the cephaluu represented in Fig. 8, and tentatively

is placed specifically with it ( X 2). Bowniug. Coll. Mitchell.

Fig. 11.—A side-view of another pygidium of the same species showing

thirteen pleural segments. Eowning. Coll. Mitchell.

Plate 1 VI.

EnCRINDRUS ROTHWEI.LiE, E. db M.

Fig. 1. —An almost complete individual; the free cheeks are absent, and

the artist has incorrectly shown the eyes apparently present; also

the pleural lobes of the thorax are too intensely spread marginally;

otherwise it is a good figure. Bowning. Coll. Mitchell.

Fig.3. —Aside-view of anotiier specimen to show the rather prominent

axis. Bowning. Coll. Mitchell.

ExcRrNDRDS MiTCHELLi, Foerste.

Fig. 2.—A very fine specimen, complete except the free cheeks. Bowning.

Coll. Mitchell.

Encrinurus SILVERDALENSIS, E. cO M.

Fig 4.—A nearly complete specimen of an almost mature individual.

Silverdale. Coll. Mitchell.

Fig. 5. —A large pygidium showing seven tubercles distinctly on the

central area of the axis, and the eighth faintly. Silverdale. Coll.

Mitchell.

Fig. 6.—A portion of a cephalon of a mature individual sliowing the general

tuberculation, the large lateral tubercles of the glabella, the stout

neck-ring and its lateral extensions, and the rounded, thickened,

and tuberculate genal angles. [See PI. liv., fig. 11, of the same

specimen]. Silverdale Coll, Mitchell.

Fig. 14.—Another pygidium.

Encrinurus s/).(?), undet.

Fig. 7.—Imperfect cephalon, undet. Bowning. Coll. Mitchell.

Encrinuru.s bowningensis, Foerste.

Fig.8.—An imperfect cephalon, which shows the tuberculation of the

glabella.

Encrinurus (?)etheridgei, Mit.

Fig.9. —Free cheek with prominent conoid eye. Bowning. Coll. Mitchell.

Encrinurus mitchelli, Foerfite.

Fig. 10.—Hy postome.

Encrinurus duntroonensis, E. d; M.

Fig. 11.—Right half of a cephalon showing all the features referred to in

the description.
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Fig. 13.—Left free cheek of the above showing prominent conical eye,

small inner lobe, and the inward trend of tlie axial groove reaching

about half-way along the inner cheek-lol)e. The posterior or out-

ward part bordered by the posterior suture is incomplete. Coll.

Mitchell.

Encrinurus sp. U7idet.

Fig. 12. —Not correctly represented. Coll. Mitchell.

Plate Ivii.

Encrinurus ethkridgei, Mil.

Fig.].— An ahnost complete specimen of a miture individual, showing

most of the specific featifres fairly well. Yarralumla. Coll. Aus-

tralian MuHeum.

Pig. 2. - Apygidium showing 12-13 pairs of pleural divisions. Yarralumla.

Coll. Aunt. MuHeam.

Fig.4.— A smaller specimen. Yarralumla. Coll. A/itchell.

Fig.8.—Another pygidium, thirteen pleural segments, Yarralumla. Coll.

Aust. Museum.

Encrinurus silverdai.ensis, E. db M.
Fig. 3.—Axis and right pleural lobe of a large pygidium showing seven

large tube^'cles and several smaller ones on the central area of the

axis, and twelve pleural segments.

Encrinurus rothwell.*:, E. db M.
Fig.5.—A nearly complete specimen, showing the characteristic features

fairly distinctlJ^ Bowning. Coll. Mitchell.

Encrinurus sp. undet.

Fig. 6.—A right free cheek. Tarlo River. Coll. Mitchell.

Fig, 7.—Portion of a pygidium. 'farlo River. Coll. Mitchell.

Encrinurus .mitchkllt, Foerste.

Fig. 9.—A left free cheek, to show that the axial furrow does not traverse

inwardly along the smaller lobs of the cheek. Bowning, Coll.

Mitchell.

Emcrinurus silvkrdalensis.

Fig. 10.—A right free cheek, to show the passage of the axial groove in-

wardly along the small lobe of the cheek, and passing out at the

junction of the facial sutures in front of the glabella. Silverdale.

Coll. Mitchell.

Encrinurus bowningensis.

Fig. 11. —A right free cheek, showing the passage of the axial groove

inwardly along the smaller lobe of the cheek, as is the case in E.

Silverdalewiis. Slightly eularged-

[Photosby H.B. and J.lM.]
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NOTES ON A COLLECTION OF AUSTRALIAN AND
OTHER MYRIAPODA.

By Walter W. Froggatt, F.L.S.

In 1912, Mr. Brolemann contributed a paper to the Records

of the Australian Museum (Vol. ix., pp. 37-75), deaUng with the

Myriapoda collection in that Institution. In this paper, he

described a number of new species, and gave some interesting

notes on the range of a number of Australian centipedes.

In 1914, I sent him a small collection, chiefly obtained in the

western country of New South Wales, which he kindly deter-

mined, and also sent me the description of a new species, accom-

panied by drawings (posfea).

SCOLOPENDRA MORSITANS Limi.

The type was described from India, but the species has a very

wide distribution in other parts of the world. In Australia, it

is the common centipede in the interior. I have specimens from

West Australia, South Australia, Pera Bore, Bourke, and Bre-

warrina. In the western country, these centipedes live deep down

in the dry, cracked soil; whence, when the heavy rains set in,

and the billabongs and gilgis are flooded, they swarm out, and

seek shelter under the dry bark on the tree-trunks, or fallen

timber and logs. At our Experiment Camp at Yarrawin, north-

east of Brewarrina, they were common in our tents in the rainy

season, Mr. Brolemann has added the following notes on speci-

mens sent—^"No.3. Pera Bore, Darling River. The pink colour

of the antennai, and generally that of the body has no specific

meaning, although I do not recollect having met with a similar

case before. All other particulars are typical." Later on, he

said—"With reference to these specimens, it is to be mentioned

that the pleurse are truncate instead of being provided with a

process, and bear, near the inner angle, the two tiny spines which

are typically found at the apex of the process. A similar struc-
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ture is found now and then amongst Scolopendrids, but always

bears the characters of an accidental, asymmetrical traumatism.

The case of these specimens is different, as the symmetry is pre-

served, both pleurse being perfectly alike in all the specimens

examined. This, together with the fact that the dentate sternal

plates of the maxillipedes are longer than usual, might represent

a local race of the Linnean S. morsitans.^^

ScoLOPENDRA L^ETA Haase.

In the Australian Museum Collection, this species is recorded

from Penrith, N.S.W. I have it from Gatton, Queensland; and

Tumut and Nevertire, N.S.W.

CoRMOCEPHALUS WESTWOODi Newport.

This is one of the common species about Sydney. I have it

also from Gatton, Queensland; and Yila, New Hebrides.

CORMOCEPHALUS BREVISPINATUS L'K., Subsp. SULCATUS Brol.

This is a common species in the west, at Brewarrina and Pera

Bore, N.S.W., under logs. I have specimens also from Paterson

River, N.S.W.

CORMOCEPHALUS AURANTIIPES HaaSC, Subsp. MARGINATUS.

Specimens are in the Australian Museum from Port Stephens,

and Parramatta, N.S.W. I have specimens from Gatton, Queens-

land; and others from Sydney.

CORMOCEPHALUS TURNERI PoCOCk.

I collected this species at Vila, New Hebrides.

Ethonostigmus rubripes Brandt.

Two specimens from Sydney are in my collection. The Aus-

tralian Museum Collection contains specimens from Bourke and

Wilcannia, N.S.W. ; the Condamine River, Queensland; and the

Solomon Islands.

Rhysida subinermis Meinart.

Two specimens from Sydney, and others from the Paterson

River, N.S.W.

Otostigmus punctiventris lomosvary.

Specimens from Vila, New Hebrides
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DESCRIPTION OF A NEW SPECIES OF MYRIAPODA
FROM NEW SOUTH WALES.

By H. W. Broelemann. ^

schizoribautia aggregatum, n.sp.

Closely related to Schizoribautia Rainhowi BroL, from which

it is to be distinguished by the following particulars.

Median.plate of labrum fringed with delicate ramose lashes.

Fig. 1.—Labrum.

Femora of maxillipedes bearing a rounded, wart-like tubercle

near the distal end of its inner edge.

Second sternite provided with a porous area pierced with

numerous pores. The median sulcus of the following sterna is

deeper and wider in the anterior half of the sternal plate than in

its posterior half.

Last tergite with lateral margins straight, not excised.

Coxae of anal legs not particularly swollen; inner edge clothed

distally with very short and tiny hairs, but its distal margin does

not overlap angularly the following joint. The coxal glands are

aggregated into two bunches, the pores of which open in a

rounded pouch at least partly concealed under the margin of the

last sternite.

No anal pores could be detected
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9. 67 to 71 pairs of legs. Length about 50mm.
Hah.—N.S.W. : Brewarrina, one specimen ; Nevertire, one

specimen (W. W. Froggatt).

Fig.2.—Maxilli pedes. F'g3.—Posterior end of the

body, ventral view.

It has been stated in the diagnosis of the genus Schizoribmttia,

that the median plate of the labrum is not fringed. Since this

character lacks constancy, the diagnosis needs to be altered

accordingly.
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REVISION OF THE AMYCTERIDES.

Part iv. -SWe?'o?*i7ms [Section i.]. [Coleoptera].

By Eustace W. Ferguson, M.B., Ch.M.

(Continuedfrom Vol. xxxix., p.252.)

ScLERORiNus* Macleay.

Macleay, Trans. Ent. Soc. N. S. Wales, i., 245, 1865.

Form elongate, subparallel, or elliptical; size moderate to large,

female generally larger and more robust than the male; black,

elytral tubercles sometimes reddish; clothing variable.

Head convex, generally separated from rostrum by a feeble

transverse impression above, the rostral ridges frequently extend-

ing on to the forehead. Rostrum comparatively short, thick,

little excavate above ; upper surface bounded by subparallel

external ridges; median area not depressed, carinate; sublateral

sulci broad, shallow, with deeper basal fovere. Prothorax gener-

ally dilate or subdilate on the sides, very little produced above,

with well-developed ocuJar lobes
;

granulate. Elytra gently

rounded on sides, base gently emarginate; disc puncto-striate or

foveo-striate ; interstices tuberculate, occasionally subcostate,

the alternate interstices sometimes without tubercles.

^. Ventral surface either (1), maculate, with a median channel

on the fifth segment; or (2), with a median hirsute vitta, the fifth

segment not depressed.

* Sderorinus is the original spelling, as it appears in the Transactions of

the P]ntomological Society of New iSouth- Wales. In Gemminger and
Harold's Catalogue, it appears as Scltrorrhinus, from sclerus=durus, and
rhinus— nasus; this spelling has been followed b}'^ Masters, and later by
Lea. Although this would be the correct spelling if the derivation be

correct, I think that it is by no means certain that Macleay was alluding

to the character of the rostrum, and not merely using the termination

—

inus. The spelling Sclerorhinus^ as used by Pascoe, Sloane, and Black-

burn, is in any case erroneous.
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9. More robust than male. Ventral surface convex.

This genus was proposed, by Macleay, for what must be

regarded, on the whole, as a very homogeneous group of species,

" the greater number [of which], and all the more typical ones,

are inhabitants of the great basin of the interior, which has its

outlet in the colony of South Australia." Macleay, in his

remarks on the genus, says— "the main feature of the genus is

the broad flat rostrum, with a central ridge extending in most

cases to the vertex." While this is true of the typical species,

there are cases, however, where the centre of the rostrum cannot

strictly be called carinate. As there are, at present, included in

'Talaui'inus, many species in which the internal rostral ridges

are obsolete, confusion of the genera may arise, and, in the past,

has arisen. It seems to me, however, after examining large

series of specimens, that, in cases where doubt might arise, the

obvious affinities of the species are sufficient to indicate their

true position; and, although the median area may not be dis-

tinctly carinate, it is generally raised, or convex, and never de-

pressed, or sulciform, as it is so generally in Talaurinus.

The lateral, or, more correctly, the sublateral, sulci are broad,

and extend for the greater part of the rostrum, generally with a

deeper basal fovea; in some species, however, through the sub-

triangular elevation of the median area, the sulci are practically

limited to these basal fovete. Internal ridges are never present,

though the edges of the median area, being often marked by

vittse, may give the appearance of internal ridges. The scrobes

and the relative position of the eyes do not exhibit any great

degree of variation. The prothorax is generally more or less

ampliate on the sides, and the ocular lobes are, on the whole,

fairly strongly marked; the granules or tubercles on the disc

vary, and are not always constant in shape or size in the same

species.

The elytra do not present the wide divergence in sculpture so

characteristic of Talaurinus; practically all the species may be

described as tuberculate. The tuberculation, however, is variable,

the tubercles in some species being small and granuliform; in

others, showing a tendency to coalesce to form costse; in all cases,
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the fundamental tuberculiform nature of the structure is trace-

able.

The tubercles occur practically always in single series, almost

the only exception known to me, being a tendency in some

species of the sabulosustype towards reduplication in the

middle of the third interstice, this, however, being an individual

variation, and not constant in the species, or on both sides of

the same specimen. The third interstice is generally, and the

sixth almost invariably, continuously tuberculate; the second

and fourth always have fewer, and may have no, tubercles; while

the fifth is very variable, sometimes continuously tuberculate, in

other species only at the humeral angle. The seriate punctures

are smiU and shallow, often completely obscured, and almost

invariably nevejc foveiform ; the only exception being in the

aberrant convexus-group, where the punctures are large and

foveiform. One other point in the elytral sculpture may be

mentioned here, as I have made use of it in grouping the species;

that is the approximation, in some species, of the third elytral

interstices on the declivity; in these species, the second interstice

is crowded out on the declivity; in other cases, the second

interstice (though not necessarily the tubercles) is continued to

the apex.

The ventral surface presents two forms of structure, in the

male, which I regard as of primary importance in the classifica-

tion of the genus. In the first section, the ventral segments are

more or less strongly maculate, with short subpubescence, near

the centre; and the apical segment, in the male, is channelled in

the middle, the channel being bordered, as a rule, on either side

by a small elevation. In the other section, the fifth segment is

not excavate, but there is a strong median ventral vitta of long

setose hair, extending from the metasternum to the apex of the

abdomen. The metasternum is short, but presents no special

features.

The legs are moderately long; the anterior femora, in many

species, bear a narrow ridge along the outer half of the under-

surface. In the male of some species, the middle tibiae have a

strong subapical emargination; the posterior tibiae are similarly
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notched in the subcostatics-grou-p. The anterior tarsi are com-

paratively short, and the posterior elongate. In some species, the

undersurface^ on each side of the median channel, is spongiose;

this is most marked in -6'. tristis and its allies. The posterior

tarsi generally bear long, setose bristles.

The male genitalia vary a good deal in different species; more

dissections are required, however, before it will be possible to

assess the value of the differences in grouping the species. In

all, the forceps are short, bluntly acuminate, with the apex set

with stout bristles, and chitinous. In some species, the two

parts of the forceps are separate, or only united at the base by

membrane; in others, there is a thin, chitinous septum uniting

the two halves. In some species, there is a median vertical

plate present, as in Psalidura, the lower border of which divides

behind into two rami, attached to the ends of the forceps; in

other species, there is no such plate. The penis varies in different

species, but is of the same general type as in other Amycterides.

Pending further dissections, I have not described these structures

in detail, as they appear in the few specimens so far dissected.

I believe, however, that they will prove of taxonomic importance,

though, unless differences in the genitalia are correlated with

differences in elytral or other external structure, they will not

be of much service in identifying species.

Among the Amycterides described previous to the institution

of the genus, only eleven can be referred to Sclerorinus; and, of

these, the names of three must be regarded as synonyms.

CurcnUo bubalns Olivier (Ent. v. 83, p.39y, t.25, f.354) is

certainly a Sclerorinus, and a common Tasmanian species.

IIippo7'hiuus nigrospinosus Don., (Epitom. Ins. N. Holl., 1805)

is, from the figure, clearly a Scleroritius.

Boisduval (Voy. Astrolabe, ii., 1835) described four species

which appear to belong to the present genus. Amycterus morosus

(loc. cit., p. 386), though long regarded as a Cubicorrhynchus, is a

Sclerorinus, and synonymous with S. bubalus Oliv. S. carinatus

{loc. cit
,
p. 385) is probably synonymous with S. uigrospiuosus

Don. is. tristis (loc. cit., p. 388) is a well known Tasmanian and

Victorian species. S. doleiis {loc. cii., p. 376; is unknown to me.



BY E. W. FERGUSON. ^9

Amycterus Kirhyi Guerin, (Voy, Coquille, ii., (2), 1830, p. 121)

is a species of Sclerorinus, and, almost certainly, conspecific with

S. subcostatus Macleay. The name Kirhyi would appear to be

preoccupied by the Psalidura Kirhyi of W. S. Macleay (King's

Survey, App. ii., p. 444, 1827), Psalidura being, at that time,

regarded as synonymous with Amycterus. Later, Psalidura

Kirhyi W. S. Macleay, was transferred to Talaurinus, but I do

not think that Guerin's name can now be revived for the Sclero-

rinus. Bohemann(Schonn., Gen. Insect, vii. (1), 1843) described,

among other species of Amycterus^ three which belong to Sclero-

rinus —A. elongatus, A. Hopei, and A. Spencei. Fuller reference

will be made to these species later.

Germar (Linn. Ent.iii., 1848, p. 217) described a single species,

S. sublineatus, which is common in South Australia.

Macleay (Trans. Ent. Soc. N. S. Wales, i., 1865) proposed the

genus, and added the names of thirty-six new species. Sub-

sequently, he described nine others {loc. cit., 1866, pp. 322-6).

There can be no doubt that Macleay relied far too much on

variable points of structure in separating his species, consequently

the list of synonyms is a heavy one; but, even with his types

before me, and with fairly extensive series of most species, I have

found it difficult, in some cases, to decide as to the validity of a

species. I regard the following synonymy as fairly certain
;

fuller reference to some of the discarded species will be made
under the specific descriptions.

S. Adelaidai = S. nodulosus amd S. divaricatus; S. Waterhousei

= S. interioris; S. Aiigasi and S. rugicollis are fairly certainly

referable to S. vittatus; while I regard S. conspersus and *S'.

fuscus as variations of the same species; ^S'. cojifusus, distinguished

mainly by its light-coloured sette, is also doubtfully distinct from

5. vittatus] S. sordidus and S. acumiuatus are evidently sexes of

t\\^. same species; S. asper and >S'. Hoioitti I cannot separate from

S. tristis Boisd.; S. sabulosus and .S'. arenosus are the same; *S'.

anyustatus is a small male of 6\ exilis, with lighter-coloured setse;

S. subcostatus = S. vermiculatus; S. interruptus is a form of S.

subsequens, a variable species. aS'. Riverince is possibly not a

Sclerorinus; if the species be referred to Talaurinus, the synonym
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alternus must be used, as T. Riverinm is already preoccupied.

The type of S. mucronatas has been mislaid, but I think the

species will prove to be synonymous with S. tuberculosus.

In accordance with my plan, I have endeavoured to redescribe

Macleay's species from the types; owing to alterations in the

Macleay Museum, I have been unable to do this in all cases, and

I have been compelled to redescribe several from my own speci-

mens, all of which, however, have been compared with the types.

Pascoe (Journ. Linn. Soc, xii., 1873) described, as new, five

species of Sclerorinus—S. tceniatus, S. marginatus, S. echinops,

S. meliceps, and S. molestus; also, as a Talaurinus, 7'. molossus, a

species which I would refer to Sclerorinus. Of these species, S.

tceniatus = »S'. Stewarti Macl. ; S. marginatua = S. suhlineatus

Germ.; while S. echinops appears to belong to Talaurinus. S.

molossus and .S". molestus belong to the sahiilosus-grou^^ while

S. meliceps from Queensland is unknown to me.

Sloane (Trans. Koy. Soc. S. Aust.,xvi.), among the Amycterini

of the Elder Expedition, described three species of Sclerorinus

—S. Elderi, S. occidentalism and S. angustipennis, the types of

which have been kindly lent to me for examination by the

authorities of the South Australian Museum; they are all dis-

tinct species of the sahulosus-gYon^. S. Elderi is most nearly

allied to S. molossus Pasc, while ^S". occidentalis and »S. angusti-

pennis are closely allied, inter se, and come nearest to *S'. molestus.

In addition to these, Sloane {loc. cit.) described several species of

Talaurinus^ some of which certainly appear to be more at home

in Sclerorinus. Of these, Blackburn (Report of the Horn Exped.,

Part ii., p. 291) has referred T. convexus to Sclerorinus. I would

also refer T. insiynis and T. noctis to the same genus. Of the

true position of 1\ obscurus, I have considerable doubt. Mr.

Sloane regarded it as closely allied to 6". convexus and the other

two species, and the general structure is very similar; but the

rostral characters are certainly more suggestive of Talaurinus

than Sclerorinus, whereas, in the other three species, the reverse

is the case. Unfortunately, the type is a female, and at present

remains the unique example of the species known; the discovery

of the male would probably throw light on its position. I believe
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a new genus is required for its reception, but, until the male is

known, I am content to leave it in Talaurinus.

Lea (Mem. Soc. Ent. Belg., 1910, p.77) described a single

species from Mt. Kosciusko, *S. inconstans, sl member of the

vestUus-group. He also (Deutsch. Ent. Zeitschr., 1910, p.l61)

described a species, S. multigranulatus, which I have already

referred to Talaurinus *

Within recent years, a number of species have been described

by myself. Of these, S. amycteroides (Proc. Roy. Soc. Victoria,

1914, p. 254) is a member of Group ii.; S. 7'egularis, S.neglectus,

and S. alhovittatus (Trans. Hoy. Soc. S. Australia, 1914) belong

to Group i ; S. Blackburni, JS. alpicola, and >S'. mucro7iipe7inis

{loc. cit.) to Group v.; while the descriptions of three other

species, S. inornatus, S. Dixoni, and >S'. Goudiei have been sent

to the Royal Society of Victoria for publication.!

In Masters' Catalogue, 54 species of Sderorijius are listed;

three {S. carinaHis Boisd,, S. hopei Bohem., S. Spencei Hohem.,)

are included under Psalidura; one {S. molossns Pasc.) under

Talaurinus, and one (S. nigrospinosus Don.) under IIipporhi7ius.

To this number, 18 have been added of recent years. The

removal of synonyms, doubtfully valid species, and species re-

moved to other genera, reduces the number to 54. To these are

now added seven new species, making a total of 61. It is possible,

however, that some of the names on the unidentified list will be

found to belong to well-known species, in which case the number
of species will be further reduced.

Classification.—In such a comparatively homogeneous genus,

there is little difficulty in arriving at a fairly satisfactory group-

ing of the species. In Talaurinus, this will always be the great

difficulty, and even if that genus- be subdivided, it will always

be hard to assign some species to their correct position. In

Scleroriiius, on the other hand, the chief stumbling block lies in

the great variability of many species, so that it is hard to say

* These Proceedings, 1912, p. 112.

t Since published, Proc. Roy. 8oc. Victoria, 1915, pp.253-2o4.
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what features can be regarded as of specific value; but the

species, as a whole, fall into fairly definite groups.

Macleay, in his second paper, divided the genus into four

Sections, depending upon the characters of the elytral interstices,

in particular upon the fifth or humeral, termed by Macleay the

fourth. At first sight, this would appear a satisfactory method,

the genus being subdivided into the following groups

:

1. Fourth interstice of the elytra closely and continuously

tuberculated.

2. Fourth interstice not tuberculated, or only close to the

shoulder.

3. Fourth interstice remotely tuberculated or slightly elevated.

4. Interstices of the elytra somewhat costate.

A closer examination of the species arranged by Macleay

under these groups revealed the existence of several anomalies,

and it seemed to me that some underlying primary factor had

been overlooked. Such a factor, I think T have discovered in

the characters of the v^entral surface (in the male), two main

types of structure existing in the genus. Asa rule, it is not

desirable to form primary divisions on sexual characters, but

this seems unavoidable in the Amycterides. I would, therefore,

divide the genus into two primary sections.

Section i.— Median ventral segments at most maculate, never

vittate; fifth segment longitudinally channelled in the g.

Section ii.—Ventral surface with a strong, median, longitudinal

vitta, fifth segment not channelled in the
(J.

The first Section comprises Group i., which may be conveni-

ently termed the Adelaidce-gvouip, and it contains the type of the

f^enus. The number of species belonging to the Section is com-

paratively small, so that I have not considered it necessary to

subdivide them into groups, though they exhibit variation in

characters utilised for further subdividing Section ii.

The second Section comprises the bulk of the species, and, for

convenience, may be subdivided into four groups. The relations

of the groups may be conveniently stated as follows :

—
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Section i.—No median ventral vitta, apical segment channelled in

the <S Group 1.

—

Adelaidce-group.

Section ii.—Median ventral vitta present.

A. Fifth interstice strongly tuberculate throughout.

B. Intermediate tibiae not notched within apex.

C. Third interstices convergent on declivity

Group ii.

—

sahnlosus- grouip.

CC. Third interstices subparallel on declivity

Group iii.

—

Stutchbnryi-gronp.

BB. Intermediate tibiae with strong subapical notch

Group i V.—suhcostatus-grouTp.

AA. Fifth interstice only tuberculate near humeral angle, or with

only a few isolated tubercles Groi;p v. - vestitus-gioup.

It is sometimes difficult, with single specimens, to determine

the group to which they properly belong; for instance, members

of the AStutchburyi-group may show some deficiency in the tuber-

culation of the fifth interstice, this being, in most cases, an

individual variation, and readily corrected by the examination

of a series. Besides the members of the subcostatus-gvoup, a

number of other species possess intermediate tibiae with subapical

emargination; some of these are members of the first Section,

but others belong to the vestitus-gvonp, and are separated from

the members of the subcostatus-grouip by the character of the fifth

interstice. *S'. convexus, S. insignis, and S. noctis, I have placed

in the sabidosus-gvouY^, though they should, perhaps, constitute

a separate subdivision; and, in places, I have alluded to these

three species as the convexus-gvo\\Y>.

The only species which do not lend themselves readily to this

grouping are three in number.

1. »S'. albovittatus Ferg., a species in general facies resembling

the vestitus-gTow'p, but probably an aberrant member of Section i.

2. S'. horridus MacL, apparently related to the vestitus-grow'p,

but falling, according to my tabiriation, into the Stutchburyi-

group.

3. S. RiverincB MacL, a species with a ventral surface not

vittate nor maculate. Possibly it is not really a Sclerorinus.

Distribution.—While the majority of the species are inhabit-

ants of the Eyrean subregion, in Victoria a number of species
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have crossed over into the Bassian subregion. The route followed

by these species seems to have been different from that followed

by the species found to the north of the Dividing Range, in the

Mallee-districts of Victoria. The species found in the Mallee-

country are almost all dififerent from those of Southern Victoria,

although both types are found in South Australia. The southern

forms have extended further into Tasmania.

The distribution of the genus may, perhaps, be most clearly

indicated according to its component groups.

Group i. is strongly represented in South Australia by a

majority of the species, extending, on the east, into the coastal

and mountain-districts of Victoria and Tasmania, although the

exact number of species found in Victoria is doubtful. In South

Australia, the group appears to have its headquarters to the

north of Spencer and St. Vincent Gulfs; further west, in Eyre's

Peninsula, it is represented by the dimidiatus-suhgvouip, of which

an isolated species occurs on the western seaboard of Western

Australia. In New South Wales, another subgroup, of which

S. carinatus is the only described species, extends along the

southern mountains as far north as Orange.

Group ii. radiates from South Australia east into the Mallee-

districts of Victoria, north into Central Australia {convexus-

subgroup), and west into Western Australia. The majority of

the West Australian species belong to this group.

Group iii. extends along the mountain-ridges of the Main

Dividing Range in New South Wales, from the borders of Vic-

toria into Queensland. Two other species, of somewhat dissimilar

habit to the other members of the group, are, however, found in

South Australia and Victoria, and one of them in Tasmania.

Group iv. appears to be limited to New South Wales; its dis

tribution is rather along the tablelands and western slopes

beyond the Dividing Range.

Group V. also belongs more properly to South Australia, ex-

tending thence into the adjoining parts of Victoria, and into

Riverina in New South Wales. S. queenslandicus appears to

belong to this group, which is further represented in the south-

west of Queensland (CunnamuUa) by an undescribed species.
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The distribution of the various groups within the States would

probably repay investigation, but the data available to me are

too scanty for more than generalisation.

South Australia contains the greater number of species of

Groups i.j ii., and v., and one or two examples of Group iii.

Central Australia has only an aberrant Subgroup of Group ii.,

so far recorded.

Western Australia has mostly representatives of Group ii., but

a single species of Group i. occurs on the western seaboard, and

also a representative (at present undescribed) of Group v.

Victoria has representatives of Groups i., ii., iii., and v. As

noted above, the Mallee-fauna, which is characteristically South

Australian, differs from that of the mountain-ranges and coastal

districts.

Tasmania —Two species have been described, both also found

in Victoria, one a member of Group i., and the other of Group iii.

New South IFa/es.—Group i. is represented on the southern

highlands; Group iii. along the whole length of the mountain-

chain; and Group iv. on the tablelands, especially in the southern

half of the State. Group v. is represented by one species at

Mt Kosciusko, and another in Riverina.

Queensland.—Only two species have been described from this

State S. meliceps Pasc, I am unable to place, while *S'. queens-

landicus is an aberrant member of Group v.

It may be well to point out that the Amycterid fauna of the

vast district lying to the west of the Darling, and of similar por-

tions of Queensland, is quite unknown. The Northern Territory

and North-West Australia also have never been searched for

these insects, although I do not think that the genus will be

found to extend to these regions.

Synonymy.

S. Adelaidce Macl. = S. divaricatus Mael.

= S. nodulosus Mael.

S. vittatus Mael. = *S'. Angasi Mael

= S. rugicollis Mael.

= S. conspersus Mael.

= S. fuscus Macl.
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S. WaterJiousei Macl. = S. interioris Macl.

S. sordidus Macl. = S. acmninatus Mael.

S. tristis Boisd. = S. asper Macl.

= S. Howitti Macl.

S. sahulosus Macl. = S. arenosus Macl.

8. suhlineatus Germ. = 5*. marginatus Pasc.

8. 8tewarti Macl. = 8. toiniatns^ Pasc.

8. buhalus Oliv. = -S*. morosus Boisd.

8. exilis Macl. = 8. angustatus Macl.

8. subcostatus Macl. = 8. vermiculatus Mael.

= {'^.)8.Kirhiji Guerin.

8. suhsequens Macl. = 6'. interruptus Macl.

8. Rwerimt^ Macl. = *S'. alternus Macl.

Doubtfully valid species.

8. confusus Macl.—The type is greatly abraded; the setae are

light-coloured, otherwise I should have little hesitation in sink-

ing it as a synonym of 8. vittatus Macl.

8. mucronatus Macl.—Under the name-label, in the Macleay

Museum, is a female specimen of S. vestitus, which does not

agree with the description or dimensions of aS'. mucronatus.

Another specimen, labelled Victoria, but without a name-label,

in the same Collection, agrees well with the description, and is

probably the misplaced type. Apart from the mucronation, it

does not differ materially from S. tuberculosus Macl.

S.carinatus Boisd.—Judging from the figure of the latter,

this name should be a synonym of 8. nigrospinosus Don.

Unidentified, or doubtfully identified species.

8. doleris Boisd.—May be the same as 8. subsequens Macl.

8^ elongatus Bohem.—.Doubtfully identified from the Blue

Mountains, N.S.W.

S.Hopei Bohem.— Doubtfully identified as a species found on

the south-western slopes in New South Wales.

S.Spencei Bohem. May be the same as 8. obliteratus Macl.

8. meliceps Pasc.—Unknown to me.
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Section i.

Apical segment of abdomen with a median longitudinal

channel in the ^; no ventral vitta present.

I regard the species comprised in this Section as constituting

but one group, although they fall into three subgroups, varying

in the characters utilised in the second Section for subdividing

into groups.

Subgroup A.—Species with all the elytral interstices tuber-

culate; the intermediate tibiae simple.

Subgroup B. — Species with the intermediate tibiae, in the ^,
will) a strong subapical notch.

Subgroup C.—Species with the third and fifth interstices

c.jstiform, and the second and fourth neither tuberculate nor

costiform.

The species of this Section have proved the most difficult to

define satisfactorily in regard to their specific characters and

range of variation. Tlie separation off of the second and third

Subgroups, still leaves a large number of species showing great

variation, and running, the one into the other, in a most bewil-

dering fashion. The confusion has not been lessened by the fact

that a number of the species have been proposed for single speci-

mens, many of which appear to be somewhat aberrant forms of

commoner species; and of which, in some instances, I have not

been able to procure an exactly identical specimen.

A feature of importance, previously overlooked by me, in the

separation of the species, lies in the structure of the anterior

tarsi. In S. Adelaides, for example, the three basal joints are

subequal in width, each joint being symmetrical; whereas, in »?.

tristis, the third joint, and, to a less extent, the second, are asym-

metrical, the inner portion being more expanded tlian the outer.

My failure to note the two types of i;arsal structure has led, in

a former publication, to a misidentification of iS. sordidus Macl.

The type, fortunately, has the three basal joints of the anterior

tarsi remaining on one side; these are as in *S'. tristis, and I have

no doubt now that S. sordidus is the male of S. acuminatus.

The species with simple tarsi show a remarkable gradation in

the size of the elytral tubercles, and, to a less extent, in the size

6
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of the insect. S. Waterhousei is the largest and most conspicu-

ously tuberculate, but grades down into S. Adelaidce; this latter

species, in turn, runs into S. vittatus, without any apparent line

of demarcation.

Under S. vittatus, I have grouped a number of forms, most of

them represented by single specimens, differing in the size and

conspicuousness of the tubercles; among these are included S.

«onspersus, S. fuscus, and the form previously identified by me
as S, sordidus. In view of the transition between the various

forms, it is questionable whether they should not be regarded as

constituting but one variable species; the extremes of the series

are, however, very distinct; and I have thought it better to

retain the names of the principal forms. It is possible that

further collecting will show that some of the varieties, at present

included under S, vittatus, are worthy of specific rank. There

are, of course, one or two species with symmetrical tarsi, that

are quite distinct.

The species with the third anterior tarsal joint asymmetrical

are in a somewhat better position, though considerable confusion

has, in the past, existed about them. S. tristis, I regard as

typical of these species, and, with it, I unite S, Howitti and S.

asper as synonyms. S. sordidus and S. acuminatus, I regard as

sexes of the same species, and separate them from S. tristis. S.

inornatus is also distinct from S. tristis. The position of S.

obliteratus is still open to question; the type is a female, and

differs from the female of S. tristis in the structure of the apical

ventral segment. There are two species before me, which possess

a similar structure; one is S. inornatus, which has a more ob-

literate sculpture; and the other is a species from the Victorian

Alps, which is rougher, but shows considerable variation in this

respect. Tentatively, I regard this species as S. obliteratus, but,

as the male has simple tarsi, it should come in the first portion

of the Group. It is possible that ;S^. obliteratus will be sunk

ultimately as a synonym of S. Spencei Bohem.

In addition to the species described in this paper, I have seen

a number of others, differing in various features, and represented
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mostly by single spaciinens, which I have thought better to leave

undescribed for the present.

Of the species with deeply emarginate intermediate tibiae, S.

Mastersi is the most distinct. The others are closely related,

inter se, and might, perhaps, be more properly regarded as

geographical or local races.

Subgroup C contains, at present, but one described species.

Table of Species, Group i.

Subgroup A.— Elybral interstices all more or less tuberculate; intermediate

tibise not notched.

1(4). Anterior tarsal joints symmetrical.

2(.3). Tubercles varying in size, all distinct and in single series.

a.Size large, broad; tubercles large, not clothed. ..*9. Waterhousei Macl.

ft.Size large; tubercles smaller, clothed at base S. Adelaides Macl.

c.Size moderate to large, narrower; tubercles distinct, smaller,

more completely clothed.... 5. vittatus Macl.

o^.Size moderate to smaller; tubercles less distinct, especially

at the base of the third interstice, completely clothed

S. vittatus Macl., var. ?

e.As in d, but setas yellowish (doubtful species) S. confmus Macl.

/.As in c, but without clothing above, setae yellowish

S. irregularis Macl.

3(2). Tubercles small, granuliform, in double series at base of third

interstice . S. oblongatus, n.sp.

4(1). Anterior tarsi asymmetrically dilabate on the inner side of the

second and third joints in S .

5(8). Apical ventral segment tuberculate on either side of median
channel in <5 .

6(7).Intrastrial ridges prominent ; scape comparatively strongly

incrassate S. trislis Boisd.

7(6). Sculpture more obliterate than in S. tristis; scape more slender

S. sordidus Macl., (S. acuminatus Macl.).

8(5). Apical ventral segment without tubercles in J S. inornatus Ferg.

Subgroup B.—Intermediate tibise with astrong subapical emargination,

9(12).ProthoraciG tubercles rounded.

10(11).Third elytral interstices costiform from base to edge of de-

clivity S. dimidiatus Macl.
11(10). Elytral interstices regularly and evidently tuberculate

S. regularis Ferg.

l2(9).Prothoracic tubercles more or less elongate and obsolescent in

the centre.
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13(1 4). Size large, with tubercles small and obscured by the clothing

.S. Masttrsi Macl.

14(1 3). Size smaller, tubercles less obscured.

15(16). Ely tral tubercles comparativel}^ large, elongate at base of

third interstice S. iitglectusYeTg.

16(15). Elytral granules smaller, less elongate, reddish S. Carteri, n.sp.

Subgroup C.—Third and fifth elytral interstices eostiform, second and

fourth wanting.

Clothing dense, light S. carinatus Boisd.

JVoies on the liable. —Distinctions of size and tuberculation can

be regarded as correct only for typical specimens; intermediate

forms have, perforce, been excluded.

S. Waterhousei includes S. intey^ioi'is Macl.

S. Adelaides Macl., includes S. nodulosus Macl., and *S'. divari-

catus Macl.

*S^, vittatus Macl., includes *S'. Anyasi Macl., S.rugicollis Macl.,

S. conspersus Macl., and S.fuscus Macl.

S. vittatus Macl., var. % includes those forms wrongly identified

by myself, in a previous paper, as S. sordidus.

S. tristis Boisd., includes S. asper Macl., and *S^. Hoivitti Macl.

S. sordidus Macl., includes S. acumiiiatus Macl.

S. ohliteratus Macl., has been omitted from the Table, as I am
not certain of the male.

S. Spe7icei Bohem., probably belongs to this Group; but, as I

am uncertain of its identity, I have omitted it.

SCLERORINUS ADELAIDiE Macl.

Macleay, Trans. Ent. Soc. N. S. Wales, 1865, p. 247; S. divari-

catus Macl., loo. cit., p. 248; S. nodulosus Macl., loc. cit., p. 249;

Lea, Trans. Roy. Soc. S. Aust., 1903, p. 11 2.

The following description was drawn up from one of two

female specimens standing under this name in the Macleay

Museum. There is nothing to indicate which of the two is the

actual specimen described by Macleay.

^. Moderately large, relatively broad, elongate-ovate. Black;

densely clothed with brownish pubescence, head with supra-

orbital and median vittse lighter, a dark brown patch on either
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side of median line, prothorax trivittate, elytra with a lighter

tint along suture, and a short vitta at humeral angle; beneath,

maculate in centre and at sides of each ventral segment.

Head and rostrum in the same plane above, forehead with

three bare longitudinal carinse, continuous with the rostral

carina, gradually merging into head near the vertex. Rostrum

broad, hardly excavate ; external ridges prominent, subpar-

allel ; median carina long, prominent, slightly convex in pro-

file, more raised than on the head ; sublateral sulci shallow,

deeper at the base. Prothorax (5x6-5 mm.) strongly trans-

verse, widest in front of middle ; apical margin feebly rounded

above, with prominent ocular lobes ; subapical impression moder-

ately distinct, median line scarcely impressed ; tubercles moder-

ately large, and moderately closely set, elongate, round towards

sides, small and obsolescent immediately in the centre ; on

the sides, tubercles becoming obsolete towards coxae. Elytra

(13x8 mm.) broad, apex moderately produced; base evenly and

rather deeply emarginate, humeri prominent; seriate punctures

small, obscured by the clothing, intrastrial granules small, little

prominent; interstices tuberculate, sutural with a short costa on

either side at base, followed by a row of fine granules; second

with four or five widely separated tubercles, not reaching base,

nor extending down the declivity; third with a subcontinuous

row of thirteen from base practically to apex, round^^d towards

base, more conical towards apex; fourth without tubercles; fifth

with a continuous row duplicated in places, slightly smaller than

on third, about seventeen pairs or single tubercles; sixth with a

continuous row of ten, about the same si^e as those on the third,

hardly conical. Sides with depressed, rounded, often confluent,

tubercles, lieneath, convex, slightly flattened in middle of each

segment. Dimensions : ^, 20 x 8 mm.

The male differs in being more subparallel, and less produced

at apex; the elytral tubercles are similar, but are in single series

on the fifth interstice; the fifth ventral segment has a rather

narrow median channel, bordered on either side by a small

tubercle, situated posterior to the middle; the intermediate tibiae

are slightly emarginate but not deeply notched above the apex;
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the anterior tarsi are simple. Dimensions: ^, 19 x 7; prothorax

5x6; elytra 10x7 mm.
Bab.— South Australia.

The species presents considerable variation in size, and in the

number and position of the elytral tubercles. On the third

interstice, the tubercles are sometimes fairly closely set, and

sometimes rather widely separated and fewer in number; the two

sides of the elytra sometimes differ in this respect. S. nodulosus

and S. divaricatiis have already been sunk as Synonyms by Mr.

Lea, and I can see nothing in the types to warrant their separa-

tion.

ScLERORiNUS Waterhousei Macl.

Macleay, loc. cit.. p.251; S. interioris Macl., loc. cit., p. 252;

Lea, loc. cit., p. 11 2.

^. Large, elongate, relatively broad, subparallel. Black

;

densely clothed with brownish subpubescence, the tubercles

nitid, not clothed; ventral maculse small.

Head and rostrum as in S. Adelaide. Prothorax (5 x 6- 25mm.)

widest in front of middle, much as in S. Adelaides, tubercles, if

anything, slightly larger, less elongate, with larger ones along

the subapical impression. Elytra (12x7 mm.) broad, apex not

produced, base deepl}^ emarginate, humeri prominent; seriate

punctures small, open, intrastrial granules rather more pro-

minent; tubercles larger, the apical and lateral ones more conical;

second with four; third with a subcontinuous row of eleven from

base almost to apex; fourth with none; fifth with a continuous

row of sixteen, slightly smaller, closely placed, almost imbricate,

conical tubercles; sixth with a continuous row of eleven, slightly

larger than on the fifth, conical, outwardly directed. Apical

ventral channel rather narrow, in type obscured by dirt. Inter-

mediate tibiae slightly emarginate; anterior tarsi simple.

^. Larger, more ovate, the apex more produced. Prothorax

(6x7 mm.) with tubercles larger than in S. Adelaides, elongate

near middle, rounded towards the sides. Elytra (14 x 9 mm.)

broad, apex moderately produced; tubercles noticeably larger

than in S. Adelaides, tubercle-index 2-3, 9-12, 0, 17, 15. Apical
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ventral segment with a feeble linear impression. Dimensions:

^19x7; 9 22x9 mm.
Hab.—South Australia. Type in Macleay Museum.
There are two specimens, sexes, under this label in the Macleay

Museum, but the female appears to have been the actual tvpe.

Apart from the larger size in the female, and the larger, more
conical, elytra] tubercles, I can find nothing to separate this

species from 6'. Adelaidce. It is convenient, however, to retain

this name for the larger form, though I much doubt if the species

are really distinct. S. interioris is certainh^ conspecific, as has

already been pointed out by Mr. Lea.

SCLERORINUS VITTATUS Macl.

Macleay, loc. cit., p. 249; S^ 7'ugicollis Macl., loc. cit., p. 250; S.

Angasi Macl., loc. cit., p. 253; S.co7ispersus Macl., loc. cit., p. 250;

S.fuscus Macl., loc. cit., p.253; (\)S. co?i/itsi^s Macl., loc. cit., p. 251.

(J.
Type, >S'. vittatus Macl.—Elongate subparallel, comparatively

broad. Densely clothed with brown, trivittate and variegate

with white, vittse distinct on prothorax, on elytra forming a

broad sublateral vitta, third interstice feebly maculate with

white; setae dark.

Head continuous with rostrum, external ridges subparallel,

median carina distinct, extending up head, sublateral sulci

shallow, foveiform at base. Prothorax (5x6 mm.) widest in

front of middle, ocular lobes prominent; subapical constriction

indefinite except at sides, median line marked by vitta hardly

impressed ; disc with tubercles distinct, somewhat depressed,

elongate, irregular, at sides more rounded. Elytra (12x7 mm.)

little dilatate, almost parallel-sided to before declivity, base

arcuate, humeri marked. Disc with regular rows of small fovei-

form punctures, the intervening ridges setigerous, hardly granu-

late; tubercles small, subconical, larger nearer declivity, and

more, though not greatly prominent, partially concealed by

clothing; tubercular index 2, 14, 0, 23, 15; on third interstice,

more or less continuous, becoming progressively larger posteriorly;

on fifth and sixth, much smaller and with serrate appearance.

Fifth segment with median channel, tubercles moderately close

to apex.
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Type 9.—More robust than
(J,

the prothorax (5 x 6-5 mm.)

with tubercles rather larger and more conspicuous; elytra (12x8

mm.) with apex more produced, mucronifurm, tubercles more

separate on third interstice, tubercular index 5, 10, 0, 17, 15;

beneath, convex, fifth segment feebly impressed longitudinally,

and with a small, irregular, transverse fovea at apex. Dimen-

sions : (J
18-0 X 7

; 9 20 x 8 mm.
Hab. — S. Australia. Types in Macleay Museum.

The above description has been drawn up from the types, but

many of the details of structure are liable to great variation;

indeed it is hard to find two specimens agreeing in all particulars.

I believe that Macleay was led into making too many species by

not taking this variability sufficiently into account. I have ex-

amined the types of the other species T would refer to S. vittatus,

and have noted same points of divergence from the types of this

species.

S. riigicollis, type 9-— Agrees in general appearance and

structure with type 9 of ^' vittatus, but has the tubercles on the

elytra rather more prominent, especially on the fifth and sixth

interstices; tubercle-index 2, 8, 0, 17-14, 12. Dimensions : P.,

5 x 6-5; E., 11 X 8-5; 20 x 8-5 mm.

^S'. Angasi Macl.—Two female specimens, evidently of one

species, under the name-label in the Macleay Museum. Of the

same form as ;S'. vittatus, but with the tubercles rather less pro-

minent and fewer in number, variable in shape and number in

the two specimens.

Very close to ;S'. co7hspersus, and possible females of that form,

if it can be considered distinct from S. vittatus. Tubercle-index,

A, 2, 8, 0, 13, 10; B, 4, 8, 0, 14, 10.

S. conspersus Mac!., type ^.—As there is some difference in

general facies between the species and the type ^ of S. vittatus,

I have thought it wiser to give a fuller description of the type-

specimen.

(J.
Smaller than S. vittatus, type

(J,
elongate-ovate, not sub-

parallel on sides Clothing similar, the vitt?e well marked, also

the interrupted maculte on the third interstice. Head and

rostrum as in S. vittatus. Prothorax (4-5 x 5-5 mm.) widest
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before middle, ocular lobes prominent; subapical constriction

fairly definite, median line hardly impressed; set with small,

separate, distinct though slightly depressed tubercles, somewhat

irregular in size and distribution. Elytra (10 x 6'5 mm.) gently

and evenly widened from base to behind middle, thence more

rapidly rounded off to apex: base, humeri, seriate punctures as

in S. vittatus; interstices tuberculate, on second and third small,

subconical, projecting backwards, degree of conicity increasing

from before backwards, on second tubercles extending half-way

down declivity, on third forming a row of separate tubercles from

base to apex; fifth and sixth interstices each with a continuous

row of smaller tubercles, having somewhat a serrate appearance;

tubercle-index 3-4, 9-iO, 0, 16, 11. Beneath, as in S. vittatus.

Dimensions : ^, 16*5 x 65 mm.
Apart from size, and variation in the number of the elytral

tubercles, the main differences seem to be

—

(a) a slight difference

in shape, (6) prothoracic tubercles more rounded than elongate,

(c) slightly smaller elytral tubercles. None of these dififerences

seem to me as of specific value.

The confusion one feels, when comparing the types, is not

allayed but rather intensified by the examination of a series of

specimens. Among a number of Amycterides sent for examin-

ation from the South Australian Museum, are. several specimens

I would refer to this species. Among them, I note the following

forms.

1. Specimens agreeing with type of S. vittatus; males without

exact locality-label.

2. Specimens labelled Grange, S. Aust., in shape and general

appearance agreeing with S. conspersus, but with decidedly larger

elytral tubercles, and less distinct prothoracic ones.

3. Specimens from Androssan, S. Aust. An extensive series

of both sexes. The males are close to S. vittatus (typical) but

smaller, with the tubercles on the third interstice more separate.

The females are larger, and correspond to >S'. vittatus 9, but show
considerable variation, inter se, in the elytral tubercles. The
colour of the setae, though generally dark, is, in one or two speci-

mens, light brown or yellow, showing an approach to*S'. con/usus.
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The two following species I would also refer to *S. vittatus,

though with somewhat more doubt.

S./uscus Macl. —The type is a male, and is .somewhat shorter

than iS'. vittatus, and uniformly clothed with dingy brown; the

tubercles are slightly smaller, round, not conical, forming a con-

tinuous row on the third interstice.

S. confusus Macl.—The type is a partially abraded female,

with rather smaller tubercles than usual, set at intervals on the

third interstice. The setae are light-coloured.

SCLERORINUS IRREGULARIS Macl.

Macleay, loc. cit., p. 263.

(J.
Elongate-ovate; moderately large. Black; without clothing,

except a feeble macule in the centre of the third and fourth

ventral segments; setse yellowish.

Head convex, flattened in front, running on into rostrum;

rostral ridges extending on to head. Rostrum wide; the ex-

ternal ridges slightly sinuate; median carina narrow, prominent;

sublateral sulci broad, shallow, with a deeper fovea at base; a

small puncture present in the middle line at junction of head

and rostrum. Prothorax (4 x 5 mm.) moderately dilatate, with

a well marked subapical impression; closely set with rather large

tubercles, elongate near middle, more rounded towards sides;

sides with granules obsolescent. Elytra(ll x 7 mm.) moderately

broad, gradually widened posteriorly; base gently emarginate,

humeral angle with a small rounded tubercle; seriate punctures

evident, small, open, each subtended by a small granule; inter-

stices tuberculate, tubercles small, rounded, conical posteriorly;

second interstice with five tubercles, extending on to declivity;

third with eight, at varying distances from base down on to

declivity; fourth with three or four about the middle; fifth with

a continuous row of seventeen to twenty, rather closely set,

rounded, rather smaller than on third interstice; sixth with a

continuous row of ten or eleven, outwardly and backwardly pro-

jecting. Apical ventral segment with a rather broad median

channel, bordered on each side by a small tubercle, the channel

somewhat transverse beyond the tubercles. Dimensions : $,

17 X 7 mm.
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Hah.—South Australia. Type in Australian Museum.

Although I have described the type in some detail, I am by

no means certain that it is a valid species. The specimen

strongly suggests an abraded form of S. vittatus^ with the tuber-

cles on the third interstice situated at intervals. The lack of

clothing is so complete, that it is hard to believe the specimen

could have been artificially abraded. The light-coloured setae

are also a point of distinction. Unfortunately, I have not been

able to compare S. irregularis with S. co7ifusus, as the types are

in different collections. From my recollections of S. conjusus,

the type of S. irregularis appeared a rougher insect, with more

evident, intrastrial granules and somewhat larger tubercles.

SCLERORINUS OBLONGATUS, n.sp.

(J.
Size moderate, elongate, suboblongate. Black ; densely

clothed with dark brown subpubescence; head and prothorax

trivittate with greyish, the median vitta divided into two on

the head and rostrum; elytra with a broad vitta along each side

of disc, subdivided by the fifth interstice, and with whitish

maculae forming a row along each side internal to the third inter-

stice; sides with scattered whitish subpubescence most marked

along lower border; undersurface with similar clothing at sides

of segments; legs with intermingled white and yellowish sub-

pubescence along upper and outer surfaces; setae dark.

Head and rostrum very gently convex above in profile; fore-

head with a median, laevigate, subcarinate line. Rostrum little

excavate above ; external ridges parallel ; median carina pro-

minent, narrow; sublateral sulci broad, shallow, with deeper

basal fovae. Prothorax (4-5 x 5 mm.) moderately rounded on the

sides; apical margin gently sinuate above, with prominent ocular

lobes; disc with a moderately definite subapical impression, and

a longitudinal median impression; set with small, subobsolete,

flattened granules, for the most part elongate, more rounded at

the sides; sides with granules becoming obsolete towards the

coxae. Elytra (10 x 6 mm.) elongate, little widened posteriorly;

apex strongly rounded; base trisinuate-emarginate, the humeral

angles somewhat advanced, prominent, not tuberculiform; seriate
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punctures small, shallow, the intrastrial granules distinct, the

whole confused and somewhat asperate; interstices with small,

orranuliform tubercles ; second interstice with a few, small,

isolated tubercles, little conspicuous, not extending to base, one

or two present on the declivity; third interstice raised, in type,

basal half costiform, with small, elongate, subobsolete granules,

set in an irregular, double series, apical portion with more

isolated, single tubercles; fourth with small, isolated, granuliform

tubercles, hardly distinct from the intrastrial granules; fifth

somewhat raised, with a single row of closely-set, rounded, gran-

uliform tubercles; sixth with a similar row, not reaching base;

sides with tubercles almost obliterated, separated by impressions,

giving sides a rather feeble, vertically-rugulose appearance.

Undersurface gently concave over metasternum and basal seg-

ment; fifth segment with a rather narrow, deep, median channel,

leading into a transverse apical depression, the median channel

bordered on either side by a small tubercle. Anterior femora not

ridged beneath; tibiae not notched; anterior tarsi symmetrical.

5. More ovate, more produced at apex, each elytron separately

mucronate ; undersurface convex, fifth segment with apical

margin not strongly bisinuate, with a median linear impression.

Dimensions: (J,
16 x 6 mm.; 9, 15 X 65 mm.

Hah.— Victoria, Nelson (Blackburn). Type in South Aus-

tralian Museum.

In general appearance, this species resembles more the tristis-

than the Adelaid(E-^OYt\on of the group; to the latter, however,

the simple tarsi will ally it. From most of its immediate allies,

the small granuliform tubercles will separate it. The species

doubtfully identified as S. obliteratus, from Mt. Buffalo, agrees

with the present species in the small, granuliform tubercles; but

there are numerous small differences, among others, the intra-

strial granules are less distinct; the females also are very different.

In the type, the tubercles at the base of the third interstice

are more or less coalescent, forming a costa; in other examples,

however, the tubercles are more distinct, and this portion of the

interstice could not be termed costiform.
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The female is very similar in appearance to S. acuminatus,

having a similar, apical, ventral segment; the elytra, however,

are moregranulose, and the males are certainly distinct, provided

I am right in regarding *S'. acuminatus as the female of *S'.

sordidus.

SCLERORINUS TRISTIS Boisd

.

Amycterus tristis Boisd., Voy. de I'Astrolabe, ii., 1835, p.388,

t.7, f.l2; ^S". tristis MacL, loc. cit., p.259; S. Howitti Msic\., loc. cit,

p. 257: -S'. asper MacL, loc. cit., p. 254; Lea, Trans. Roy. Soc. S.

Aust., 1903, p.ll2.

(J.
Elongate, subparallel. Black; more or less densely clothed

with brownish pubescence, prothorax more or less evidently

trivittate with grey, ventral segments feebly maculate in middle.

Head and rostrum in the same plane above; lateral ridges

traceable, but hardly raised, along head; median line Isevigate,

but not carinate. Rostrum little excavate; external ridges par-

allel; median carina narrow, strongly raised, separated from

head by a punctiform depression; sublateral sulci shallow, deeper

at base, moderately broad. Scape rather short, moderately

strongly incrassate. Prothorax (4 x 5 mm. ) rather widely dilatate,

strongly rounded on the sides; apical margin sinuate above,

ocular lobes strong; subapical transverse impression, and median

impressed line moderately distinct; set with obsolescent, elongate

granules, frequently confluent to form irregular ridges, setigerous,

the setse arising from the posterior end, granules most distinct

towards the middle, almost completely obsolete laterally; sides

with a few obsolete, rounded, granules above. Elytra(9*5 x 5mm.]

little widened on the sides; base gently emarginate, humeri not

produced, subrectangular. Disc with sculpture much confused,

the punctures moderately distinct, but irregularly arranged, the

intervening ridges moderately prominent, often confluent across

the interstices; interstices not raised, tuberculate; tubercles low,

elongate towards the base, more raised, and more rounded, pos-

teriorly, but hardly subconical, generally more or less separated,

sometimes confluent at base of third or fifth interstices; fifth

interstice generally with tubercles separated, sometimes forming
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a subcontinuous row ; in other specimens, almost obsolete.

Apical segment with the median channel rather shallow, bounded

on either side, posteriorly, by a small tubercle. Anterior tarsi

with the third, and to a less extent the second, joint asym-

metrically dilatate internally, spongiose beneath.

9. Elongate-ovate. Head, rostrum, and prothorax as in the

male, except that the prothorax is slightly less dilatate. Elytra

more strongly rounded on the sides, base moderately and gently

emarginate; each elytron much produced at apex, and separately

mucronate; sculpture much as described in the male. Under-

surface convex; apical segment with a shallow median impres-

sion, deepened posteriorly, the borders here raised into a short

tubercle; apical margin not bisinuate. Dimensions:
(J, 14x5;

9, 15 X 6 mm.

Hah. —Tasmania; Victoria; South Australia.

After careful examination of many specimens, I have come to

the conclusion that S. Howitti Macl., and *S'. asper MacL, cannot

be separated from *S'. tristis Boisd. I am inclined to think that

two species are included under S. asper, the male approaching

closely to S. sordidus, while the female is certainly the same as

S. tristis. The males of *S'. tristis and ;S'. sordidus are very

similar, but the two species are readily separable by the females.

As the females are sometimes more easy to determine than the

males, the following short table of the females of the allied species

may be of service :
—

A. Apical ventral segment tuberculate ^S*. tristis Boiad.

AA. Apical segment not tuberculate.

B. Apical margin not strongly bisinuate S. sordidus Macl.

BB. Apical margin strongly bisinuate S. obliteratus Macl.;

S. inornatus Ferg.

SCLERORINUS OBLITERATUS Macl.

Macleay, loc. cit., p. 255.

5. Elongate-ovate, rather strongly produced at apex. Black;

clothed rather densely with dingy brown subpubescence; setae

dark.
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Rostrum hardly excavate; the median carina narrow, raised,

running on to head; lateral ridges subparallel; sublateral sulci

broad, slightly depressed at base only. Head and rostrum in

the same plane above. Prothorax (4x5-5 mm.) subtruncate

above, with moderately prominent ocular lobes; disc with elongate,

semi-obliterated granules, irregularly arranged in longitudinal

lines, the setae arising from the posterior end of each granule.

Elytra (12x7-5 mm.) gently narrowed to apex, which is much

produced and bimucronate; seriate punctures small, obscured by

clothing, set in irregular wavy lines, subtended by small granuJes.

Interstices with small tubercles or granules, elongate, narrow,

forming rather obsolete costse at base; beyond the middle, the

tubercles small, rounded, isolated; fourth with one or two only,

about middle; sixth with tubercles closer, giving interstice a

serrate appearance. Beneath, gently convex; the apical segment

somewhat flattened, with a faint, median, impresssd line, deeper

at extreme apex, the apical margin, as viewed on edge, strongly

bisinuate. Dimensions: <^, 18x7-5 mm.
ffab.— Victoria.

The above description was drawn up from the type in the

Macleay Museum. Though in general appearance close to S.

tristis, I have no doubt that it is distinct on account of the

difference in the ventral apical segment in the female. In *S^.

tristis, this shows a small tubercle on either side of the median

impression near the apex; in S. ohliteratus, these are not present;

moreover, in *S'. tristis, the apical margin is straight, not strongly

bisinuate as in S, ohliteratus Macl.

Unfortunately, I have never been able to obtain a pair, of

which the female was absolutely identical with S. ohliteratus.

Two species approach it closely, however; one is S. inornatus,

which has an even more obliterate- sculpture; the other is from

the Victorian Alps, and is more strongly sculptured, but is

variable in this respect. Provisionally, I would regard this

latter species as *S^. ohliteratus. The male may be readily dis-

tinguished from S. tristis, S. sordidus, and S. inornatus by the

anterior tarsal joints, not asymmetrically dilatate on the inner

side.
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SCLERORINUS SORDIDUS Macl.

Macleay, loc. cit., p. 254; *S'. acuminatus Macl., loc. cit., p. 255

^. Size moderate; elongate, subparallel. Black; rather sparsely

clothed with minute, depressed subpubescence; seta? black.

Head and rostrum much as in S. tristis; the antennal scape

rather longer. Prothorax (4x5 mm.) widest in front of middle;

subapical impression rather indefinite, median line not impressed;

rather closely set with small granules elongate in the middle,

rounded at the sides, little prominent, but less obliterated than

in the female. Elytra (10 x 6 mm.) elongate, subparallel, base

rather feebly emarginate, humeri subrectangular; seriate punc-

tures small, in tortuous rows deflected by the tubercles; intra-

strial ridges small, hardly granulate, setigerous ; interstices

tuberculate : sutural slightly raised, feebly granulate, more

strongly granulate on declivity; second with two isolated tuber-

cles; third with two or three conjoined, at base, and five isolated

tubercles, the interstice very feebly raised between the tubercles;

fourth with a single tubercle; fifth with ten or eleven, the basal

eight small, subcontinuous, from humeral angle to about middle,

followed by three larger tubercles, set farther apart; sixth with

a continuous row of thirteen, small, slightly elongate tubercles,

little prominent, not conical, nor outward projecting, their apices

directed backwards. Sides with interstices obsoletely granulate.

Apical ventral segment with a narrow median channel, a small

tubercle on either side. Anterior tarsi with second and third

joints asymmetrically dilatate on tlie inner side, the third the

larger, and spongiose beneath.

^.{S. acuminatus, type).—Head and rostrum similar; pro

thorax(4 x 5mm.) with granules almost obsolete, forming slightly

raised ridges arranged in longitudinal wavy lines. Elytra

(10x6-5 mm.) with apex rather less strongly produced than in

S. obliteratus, bimucronate; punctures similar, tubercles small,

slightly elongate, not costiform at base; fifth interstice with a

row of small, almost minute, tubercles, moderately closely set.

Apex of abdomen in type retracted and not visible. Dimensions:

(J,
17 X 6; 9, 16 X 6-5 mm.

Hah.— South Australia. Types in the Macleay Museum.
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This is not the species recorded by me as S. sordidus MacL, in

the Trans. Roy. Soc. South Australia, 1914, p.l 8, but is the same

as S. acuminatus Macl. My previous error was due to over-

looking the tarsal structure, which at once separates S. sordidus

from the previously identified species, which I tentatively regard

as a variety of *S'. vittatus. The male is close to *S'. tristis, but

has a less asperate structure; the female is distinguished by the

non-tuberculate apical ventral segment, the apical margin of

which is not bisinuate.

SCLERORINUS SPENCEI Bohem.

Bohemann, Schonh., Gen. Cure, vii.(l), 1843, p.64.

The description of this species shows clearly that it is a

Sclerorinus, and also a member of Section i. It is evidently

very closely allied to, if not identical with, S. ohliteratus Macl.

The apical abdominal segment is described in the following

words—"segmento ultimo abdominis apice utrinque emarginato,

supra foveola rotunda insculpto." The first part would fit S.

ohliteratus^ 'S. i/iornatus, and S. carinatus; the latter part, how-

ever, is not an accurate description of any of these species. In

S. ohliteratus and S. iriornatus, there is a longitudinal impression

leading into a more or less rounded depression at the extreme

apex. The following details of description fit *S'. ohliteratus with

more or less exactitude— " Thorax , . . . tuberculis et rugulis

subremotis, parum elevatis obsitus .... Elytra .... apice

dehiscentia, singulatim breviter mucronata, . . . obsolete striato-

punctata, .... sutura interstitiisque 2, 4 et 6 magis elevatis,

tuberculis par vis, remotis, subconicis, seriatim obsitis, . . .
."

The description of the eyes as "parvi, subrotundati," and of

the rostrum as "... . supra utrinque profunde lateque longi-

tudinaliter impressum . . .
," however, is hardly an accurate de-

scription of these structures in S. ohliter'atus. At the same time,

the description, as a whole, fits S. ohliteratus Macl., much more

closely than any other species known to me.

Among some Amycterides sent to Mr. Lea, some years ago,

for examination, from the British Museum, were two males of a

species I identified at the time (and I believe correctly), as *S'.

7
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irregularis Macl. One of the two specimens bore three names

—

elongatus, lachrymosus, and Spencei—o^nd was also marked "com-

pared with type", which type was not indicated. There was also

a note, which I attributed to Pascoe(I do not now remember on

what authority)— "Judging from notes, this should be the ^ of

insect named Spencei in Hope's Collection—my lachrymosus var."

I have not now a female of »S'. irregularis available for compari-

son with the description of *S'. Spencei, but do not think it at all

likely that the two species are identical. S. elongatus is certainly

distinct from ^S*. Spencei and S. irregularis, and belongs to

Section ii.

ScLERORiNus Mastersi Macl.

Macleay, op. cit., 1866, p. 323.

9. Large, robust, elongate-ovate. Clothing moderately dense,

yellow, variegate with white, prothorax trivittate, a triangular

brown patch present on each side of middle of head; beneath,

feebly maculate with cinereous at sides and in the centre of each

segment, apical segment more uniformly clothed.

Head separated from rostrum by a moderately well defined

transverse impression; centre of forehead subcarinate, lightly

impressed on either side, external ridges not carinate on head.

Rostrum as wide as head, external ridges subparallel; median

carina conspicuous, rather broad, a small fovea present at junc-

tion with head; sublateral sulci rather deep at base, becoming

shallower anteriorly. Eyes subovate. Prothorax (6 x 7*5mm.)

widest in front of middle, not greatly ampliate; ocular lobes well

defined; disc with feeble median and sublateral impressions; set

with isolated, rather small, somewhat depressed, briefly elongate

granules; sides with granules smaller and rounded, extending

almost to coxse. Elytra (15 x 10 mm.) subparallel on sides to

beyond, thence rather strongly narrowed to apex, each elytron

separately produced at apex, mucroniform, dehiscent ; base

evenly and gently marginate, humeri noduliform, not greatly

produced. Disc with rows of small, rather shallow, but moder-

ately well defined punctures, each subtended by a fine setigerous

granule. Interstices feebly raised, with small elongate tubercles;
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sutural thickened and out-turned, subgranulate at base; second

with four; third with about ten, elongate tubercles from base to

middle, more separate and feebly conical posteriorly to middle;

fourth with one or two; fifth and sixth each with a row of small

rounded tubercles, placed fairly close together, but not con-

tiguous, about twenty in each row. Sides with tubercles hardly

raised above general surface. Beneath gently convex; fifth seg-

ment with a shallow, median, linear impression from base to

apex, widening out into a shallow, ill-defined depression at apex.

Dimensions : 2, 25 x 10 mm.
Hah.—South Australia.

Described from one of two female specimens in the Australian

Museum. It is hard to be certain if either of these specimens

is the type, and not the Macleay Museum specimens. There is

a male in the Macleay Museum labelled S. Mastersi, and evi-

dently conspecitic; it has the intermediate tibite notched.

SCLERORINUS DIMIDIATUS Macl.

Macleay, loc. cit., p. 3 24.

(J.
Elongate, subparallel. Black; clothing sparse, yellowish,

head with two brownish patches separating the supraorbital and

median vittse, median vitta divided into two, and extending on

to the sublateral rostral sulci; ventral segments with a median

golden macule, and a lighter lateral one.

Rostrum rather narrow across the dorsum; median carina pro-

minent, rather broad; sublateral sulci narrow, extending back,

somewhat, onto head. Head not separated from rostrum above,

with three Isevigate lines continuous with the rostral carinse, a

small fovea present in middle line at junction with rostrum.

Prothorax (4-5 x 5-5 mm.) with apical margin feebly rounded,

almost truncate above, and with rather prominent ocular lobes;

median line not impressed; moderately closely set with rounded,

somewhat depressed, granules, somewhat variable in size. Sides

sparingly granulate. Elytra (11*5 x 6-5 mm.) long, almost par-

allel-sided; base slightly emarginate, humeral angles not pro-

duced; with strise of very shallow foveiform punctures; first

interstice subcostate, little prominent, tending to split up into
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granules; second almost obsolete, with one or two small elongate

tubercles; third prominent, subcostate to declivity, the costa

consisting of a contiguous row of elongate tubercles, with two or

three subconical tubercles on the declivity; fourth obsolete; fifth

and sixth each with a continuous row of small tubercles placed

close together, giving interstices a costiform appearance, less

elongate and more conical posteriorly. Apical ventral segment

with a shallow, median, longitudinal channel. Anterior femora

with a feeble scar beneath; intermediate tibiae notched at apex.

Dimpulsions :
(J,

18 X 6*5 mm.

Hah. —South Australia, Flinders Range. Type in Australian

Museum.

Though closely allied to S. regularis and S. neglectus, this

species can be distinguished by its round, prothoracic granules,

in conjunction with the costiform interstices, and deeper punc-

tures.

ScLERORiNus Carteri, n.sp.

(J.
Size moderate; elongate, subparallel. Black, elytral tuber-

cles reddish, legs piceous. Rather sparsely clothed with minute,

light brown or greyish, subsquamosity; a narrow creamy vitta

along the lower edge of elytra; undersurface almost without

clothing, ventral segments feebly maculate in middle. Setae

black, rather long.

Head and rostrum in same plane above; head rather densely

clothed except along three bare lines, these continuous with the

rostral carinse, but not deHnitely raised. Rostrum with external

ridges setigero-punctate, slightly thickened at base; median

carina prominent, as broad as the external ridges, not setigerous;

sublateral sulci rather narrow, deep at base, becoming shallow

anteriorly. Prothorax (4x5 mm.) moderately strongly rounded

on sides, widest in front of middle; ocular lobes prominent; sub-

apical impression moderately distinct, median impression well

marked posteriorly ;
disc closely set with small setigerous

granules, obsolescent and slightly confluent towards the centre,

more distinct and rounded laterally; sides granulate. Elytra

(10 X 5-5 mm.) elongate, narrow, little widened posteriorly; base
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gently emarginate, the humeral angles marked, not greatly pro-

duced ; seriate punctures small, moderately deep, somewhat

irregularly set, the intrastrial granules moderately distinct.

Interstices with small reddish tubercles, the basal ones slightly

elongate, the apical ones conical ; sutural interstice slightly

raised, not tuberculate; second interstice with about four, widely

spaced, from middle to near apex; third with a row of eight to

ten, widely spaced, rather closer together anteriorly, extending

from base nearly to apex; fourth without tubercles; fifth with a

more closely set row, extending from humeral angle down de-

clivity, thirteen on one side, and sixteen on the other in the

type; sixth with a similar row of about eleven. Sides with

tubercles subobsolete. Moderately closely setigero-punctate

beneath; basal segments flattened in the middle; fifth with a

moderately deep median channel, not reaching apex, bordered,

on either side, by a small tubercle, situated posteriorly to middle.

Anterior femora not ridged beneath; intermediate tibiae with a

strong subapical notch. Anterior tarsi with third joint spongiose

beneath, broader than first joint, the inner half broader than the

outer; other tarsi not spongiose.

9. More ovate, more produced at apex, each elytron separately,

bluntly acuminate; undersurface convex, fifth segment feebly,

longitudinally impressed; tibiae much more feebly notched, tarsi

simple. Dimensions : (^, 16 x 5'5; 9, 17 x 6*5 mm.
JJab.— Western Australia, Bridgetown (H. J. Carter). Type

in Coll. Ferguson.

Closely allied to S. neghctus, this species may be distinguished

by the smaller, more reddish elytral tubercles, and by the more

distinct intrastrial granules. The asymmetry of the third

anterior tarsal joint, though distinct, is less evident, in this sub-

group, than in S. tristis and its allies. S. Carteri is the first

species of Section i. to be described from the far west of the

continent.

Other species belonging to Group i.

Under this and similar headings in each group, I propose to

list those species recently described, of which recognisable de-
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scriptions are extant, and which are not separately noted else-

where. The species are listed here in order to record their

habitats; reference to the descriptions will be found in the in-

troductory portion of this paper, under the describer's name.

S. neglectus Ferg.—South Australia, Port Lincoln.

S. regularis Ferg.—South Australia, Gawler Ranges.

*S'. carinatus Boisd.—New South Wales, Bombala. I think it

probable that Boisd uval's name will eventually be sunk as a

synonym of S. nigrospinosus Don.

S.albovittatus Ferg. — Western Australia, Eucla. This species,

though not included in the table of the Group, I regard, with

some doubt, as a member of Section i. It might, perhaps, be

better placed at the end of the genus, as an aberrant species.
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OHDINARY MONTHLY MEETING.

November 24th, 1915.

Mr. A. G. Hamilton, President, in the Chair.

Candidates for Fellowships, 1916-17, were reminded that Tues-

day, 30th inst., was the last day for receiving applications.

The Donations and Exchanges received since the previous

Monthly Meeting (27th October, 1915), amounting to 5 Vols.,

32 Parts or Nos., 4 Bulletins, 8 Reports, and 3 Pamphlets,

received from 32 Societies, etc., and two private donors, were

laid upon the table.

NOTES AND EXHIBITS.

Mr. Fred Turner exhibited, and offered observations on, a

number of beautiful flowering West Australian plants collected

by Mrs. Alice E. Stephens, who forwarded them to him for

botanical identification. Mrs. Stephens, who now resides in the

western State, is a daughter of the late Honorable Dr. James

Norton, M.L.C., who was for many years connected with this

Society as Honorary Treasurer and President. Like her late

father, Mrs. Stephens is a great lover of the indigenous flora,

and her paintings of native and exotic plants, and other subjects,

have often been exhibited in Sydney, and have been most favour-

ably commented upon by connoisseurs and in the public press.

The botanical names of the plants exhibited were :

—

Actinohis

leucocephcdus Benth. ; Calythrix gracilis Benth. ; Cyanostegia

angustifolia Turcz.; Dampiera eriocephala De Yr.,(Mrs. Stephens

has found an albino of this species); Dampiera eriocephala De
Vr., var. coiicolor; Dampiera lavandulacea Lindl. ; Pityrodia

bartlingii Benth.; Pityrodia racemosa Benth.: Verticordia mon-

adelpha Turcz. ; Verticordia picta Endl.
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Mr. Froggatt showed—A collection of insects secured by Mr.

Surveyor S. R. Dobbie on Womberal beach, a sample of large

quantities to be found along high water-mark, after the recent

high off-shore winds, which carried great numbers of insects out

to sea.—A fine series illustrating the life-history of a longicorn-

beetle {Phoracantha recurva), together with parasites (four species

of Braconid wasps, one Chalcid, and one Clerid) which prey on

the larvte, obtained from the bark of fallen logs of Peppermint

Gums at Uralla, N.S.W., 1914-15.—Examples of a small Cordy-

ceps on a little lamellicorn-beetle, found under logs at Uralla.

Mr. A. A. Hamilton exhibited specimens from the National

Herbarium including

—

Hosa Hort.var., (E. W. Mitchell; Wagga;

August, 1915), showing, in various stages, petalody, phyllody,

and prolification. First stage : the calyx and carpels are frond-

escent, the latter being represented by elongated, plumose leaves.

Second stage : the carpellary frondescent leaves have become more

attenuated, the petals exhibit a degree of virescence, and the

stamens are adherent to them. Third stage : four of the calyx-

lobes are frondescent, the fifth showing petalody; axial elonga-

tion has occurred, and the flower shows prolification, several par-

tially coherent buds, consisting chiefly of leaves, being present.

Fourth stage: the axis of the shoot is further prolonged,

and shows bundled fasciation; three distinct, coherent stems,

each surmounted by a bud, the buds also coherent, and two buds

on separate peduncles, arise from the centre of the primary

flower; the ovary of the latter is undeveloped, and two flowers,

represented by slightly petaloid calyces, are adherent to its axis.

—Lycopersicum esculentum Mill., a cultivated "Tomato," var.

"Earliana" (W. A. Birmingham; October, 1915), showing chlor-

anthy. A series of calyces form an almost symmetrical in-

volucre (similar to that of a Composite), ruptured only in a small

portion where the calyx-lobes have intruded, and disturbed the

axillary arrangement of the frondescent floral organs; the latter

are all narrowed, elongated, and have developed a degree of

curvature. A number of united pistils are to be noted, the styles
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dilated upwards, and the unity continued. [Mr. Birmingham

notes this as the first flower formed; the succeeding ones did not

exhibit any abnormaHty. The plants were grown in an open,

sunny situation, and artificial fertiliser only was used as a

stimulant]. The general appearance of the inflorescence points

to insect-attack.

—

Epacris crassifolia R.Br., showing variation

in habit and leaf-characters, due to environmental conditions.

Bentham (Fl. Aust., iv,, p. 237) mentions two forms of this

species; one from Port Jackson, near the sea (with large leaves

and flowers), and the other from the Blue Mountains (with

small leaves and flowers). Examples of both these forms were

exhibited, the mountain-form from Wentworth Falls (W. Forsyth;

October, 1897), growing m the crevices of dripping rocks, and

the other form (near the sea) from Cowan Bay (A. A. Hamilton;

November, 1896). In each case, the character of (comparativel}^)

large or small leaves is maintained. Examples were also shown

of a form growing on the more Or less dry cliffs at Newnes Junc-

tion (November, 1914), and Bell (A. A. Hamilton; January,

1915), which have become coarse and twiggy, and are gradually

assuming an erect habit; and a fui'ther stage is reached by plants

growing in the ground at the base of the cliffs (A. A. Hamilton;

Eskbank; January, 1915), which have become upright shrubs of

1-1 J feet. The examples from Bell and Eskbank approach forms

of E. ohtusifolia Sm., from the Blue Mountains, which have also

had their habit and foliage altered by external conditions. E.

obtusifolia Sm., is, normally, a swamp-dweller, where it is an

erect shrub of 1 foot, to (in the Botany Swamps) 3 feet high; but

in this case, one of the examples (A. A, Hamilton; Lawson; Jan-

uary, 1915) was growing in the crevices of rocks in a shady

railway-cutting; and the other (A. A. Hamilton; Wentworth

Falls; January, 1915) on the dry fringe of the swamp. The

variations in habit and foliage shown in E. crassifolia are similar

to those in E. reclinata A. Cunn., (noted in These Proceedings,

1914, p. 453), brought about by similar environmental conditions.

—Kennedya ruhicunda Yent., (A. A. Hamilton; Cook's River;

November, 1913), showing leaf-variation, The leaflets range

a
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from rotundate to oblong-lanceolate, with apices from acute to

rotundate, the base of some of the narrower forms abruptly

broadened, the petiole of the upper leaflet varying from J to 1 inch

long.

—

Cassinia longifolia R.Br., three forms from Blue Mountain

localities (Coll. A. A. Hamilton). An example from Woodford

has leaves IJ inches long; others, from Lawson, range to above

3 inches long, and are narrow linear, J to 1 line broad; and a

Mount Victoria specimen has leaves 4 inches long, and 3 lines

broad.

Mr. E. Cheel exhibited a fine series of specimens, including

seedlings and living plants, of seven species or varieties of Har-

denhergia.—H. monophylla Benth., Burwood (September, 1914).

This is the most common form in the Port Jackson district. The

figure in Bot. Mag., 263, under the name Glycinp. bimaculata,

which is said to have been drawn from plants raised from seeds

collected in Botany Bay by Banks and Solander, agrees with this

form.

—

H. 7no7wphylla Henth.., var. lo7igiracemosa{Kennedia longi-

racemosa, Lodd., Bot. Cab., 1. 1940; Kennedya monophylla var.

longiracemosa, Bot. Reg., t.l336), Penshurst (September, 1910).

This has longer racemes, with flowers of a pale pink colour.

—

H.

monophylla Benth., var. alha, Unkya, via Macleay (S. G. F.

Smith; August, 1896: Heathcote; J. L. Boorman; August, 1904).

Similar in habit to the above, but with the flowers pure white.

—

H. ovata Benth., PI. Hiigel, p. 40 {Kennedya ovata Sims, Bot.

Mag., 2169). The specimens exhibited were from cultivated

plants, which are of an upright habit, with flowers of a rosy-

pinkish colour. Seedlings show the same upright habit, and

colour of flowers as the parent-plants. There are specimens in

the National Herbarium collection from Tenterfield (E. Betche;

October, 1886); and Mount Lofty Range, S.A. (Max Koch; Sep-

tember, 1902); which seem to belong to this species.

—

H. alha

R. T. Baker, Proc. Linn. Soc. N. S. Wales, 1900, p.659; and

1907, p.711. The specimens exhibited were from Hay (August,

1915); and from cultivated plants. Seedlings show the same

upright habit, and white flowers, as the parent-plants. There
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are specimens in the National Herbarium collection from Bendigo

(G. Knight; 1891); and Mount William, Victoria (J. Staer;

April, 1911). This is very similar in habit of growth to H.

ovata, the only apparent difference being in the pure white

flowers.

—

H. sp., (probably undescribed). George's River (J.

Staer; November, 1910); Macquarie Fields (J. L. Boorman

;

August, 1914). This is an upright, rigid bush, with purplish

flowers similar to those of the trailing H. monophyUa. Seedlings

grown at Hill Top show the same upright habit of the parent-

plants, so that it would appear that the characters are constant,

and the plants worthy of a name, and H. erecta is proposed.

—H. cordata Lindl., Bot. Reg., t.944. This is included, as a

synonym, under H. monophyUa, by Bentham ; but it would

appear that the species is distinct, and the name may be restored.

It is quite common in the neighbourhood of Hill Top, the speci-

mens agreeing in every way with the description and figure given

by Lindley. In the National Herbarium, there are specimens

from Tumut, Tow rang, Cooma, Bumbery, and Bowan Park, near

Cudal, in this State; as well as some from Tasmania and South

Australia, which belong to this species, and are easily distin-

guished from the Port Jackson plants of H. vnonojyhyUa.

Mr. G. A. Waterhouse exhibited a series of butterflies caught

recently at Cape Hellas, Gallipoli, by Mr. G. M. Goldfinch, a

member of the Society, at present with the First Field Artillery

Brigade, Australian Imperial Forces.
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CONTRIBUTIONS TO OUR KNOWLEDGE OF SOIL

FERTILITY.

No. xiv. The Stimulative Action of Chloroform retained by

THE Soil.

By R. Greig-Smith, D.Sc, Macleay Bacteriologist to the

Society.

It appears to be a general rule, that substances which act as

protoplasmic poisons also behave as stimulants in minute doses.

This is the case with animals and man, with higher plants, and

even with single cells such as bacteria. Fred (Centrlb. f. Bakt.

2te Abt. xxxi., 185) showed that bacteria growing in dilute

bouillon were favourably influenced by the presence of poisonous

chemicals such as copper sulphate, ether, carbon bisulphide,

potassium bichromate or salvarsan, when in dilutions of from

1-100,000 to 1-1,000,000, according to the kind of microbe.

When a soil is treated with a volatile poison, such as chloro-

form, and then exposed to the air, the disinfectant is soon dis-

sipated. The effect of the temporary action of the chloroform is

shown in an alteration of the soil-constituents, whereby the

fertility is increased. Several reasons have been suggested for

the change, all depending upon the action of the volatile disin-

fectant. Some groups of bacteria are destroyed wholly or in

part, while others persist, and, under suitable conditions of

moisture and temperature, multiply with considerable rapidity.

The ammonia-producers are included among the persistent forms.

But the soil is altered in some way, for it is able to support a

greater bacterial population than formerly.

The hypotheses, that have been advanced to explain the altera-

tion, include that of Russell and the Rothamsted school, who

believe that it is brought about by the destruction of the pro-

tozoa which normally prey upon the bacteria. Unfortunately for

the hypothesis, the addition of the so-called pure cultures of pro-
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tozoa to soil do not bring about a diminution of the bacteria. I

have suggested that the bacteria in raw soils limit themselves by

the toxic action of their own products of decomposition. Fred

thinks the altei-ation in treated soils is caused by a stimulation

of the bacteria by the disinfectant. That the nature of the

surviving bacteria may partly explain the rise in bacterial num-

bers, was shown by an experiment of Russell and Hutchinson,

who found that a soil capable of supporting a definite number of

bacteria, could accommodate a further number of foreign bacteria.

One of the undoubted effects of the treatment by volatile dis-

infectants is, that the soil becomes more nutritive. Russell and

others have shown that there is an instantaneous production of a

small quantity of ammonia. I have suggested that the nutrients

are made more available by the translocation of the agricere or

fatty substances of the soil, and have shown that the portions of

soil, where the agricere gathers, are less nutritive than the other

portions. Buddin noted that a disinfectant, such as pyridine,

can be attacked and utilised by bacteria. Hutchinson and

MacLennan ascribed the growth of bacteria in soils partially

sterilised by lime to the chemical action of the lime upon the

organic matter of the soil. A number of writers, Stormer,

Heinze, Loew and Aso, consider that the treatment brings about

a change in the availability of the nitrogen of the soil.

The action of a volatile disinfectant appears to be similar to

the simple drying of the soil, although the effect of the disin-

fectant is more exaggerated. Buddin writes—"It is possible to

trace a certain relationship between the action of all the sub-

stances used. The intensity of the effects shades off' gradually

from that of the powerful non-volatile antiseptics through cresol

and formaldehyde to the more and less potent volatile antiseptics

respectively, till finally the action -of merely spreading out the

soil in a thin layer is reached."

While the effect of air-drying rapidly wears off, that of the

disinfectant persists for some time. The effect of the increased

soil-activity, which is intimately associated with the growth of

micro-organisms, does not appear to be due to an alteration of
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the physical structure, according to Rahn, but to the nutrients

going more easily into solution.

The stimulating effect of a volatile disinfectant, such as chloro-

form, is not only evident in soil, but also on presumably microbe-

free, vegetable tissue. For example, the recent work of the

Armstrongs shows that many chemicals, including toluene, chloro-

form, ether, and carbon bisulphide, can bring about an interaction

between enzyme and glucoside which does not occui- in their

absence. The effect is probably caused by an increased per-

meability of the cell-walls of the tissue by the action of the dis-

infectant, and the consecjuent easier migration of the enzyme.

If this applies to a collection of cells, it may also apply to a

single cell, such as a microbe, and the action becomes stimulative,

as suggested by Fred, and not only may it be stimulative for one

bacterial enzyme but for many. Any stimulative action will,

however, be restricted to one bacterial cell, and will not influence

the progeny of that cell, so that, under the conditions that pre-

vail when a soil is moistened after the removal of the disinfectant,

the stimulative action should rapidly disappear. One can

imagine an initial but not a prolonged stimulation, such as obtains

in treated soils.

It is assumed that all the volatile disinfectant is dissipated

when no odour is observable after spreading out the soil to the

ail', and that none remains in the soil. An appeal to the senses

certainly shows that a disinfectant, such as chlorofoi-m, has all

evaporated. But are we justified in concluding that such is the

case 1 May not some be fixed by the soil-constituents ? This

question appears to be at the root of the stimulative action of

volatile disinfectants, such as chloroform, upon soil, and certain

experiments were made to test the validity of the contention.

In testing the persistence of carbon disulphide in treated soil,

Moritz and Scherpe"^ found traces of the decomposition-product,

sulphuric acid, up to five months after treatment; while Heinzef

found it qualitatively, as carbon disulphide, at the end of a

month.

*Centrlbl. f. BaUt., 216 Aht. 12, p. 573. fibid., 18, p. 62.
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The method of estimating the chloroform, by decomposing it

with alcohohc soda and titrating the chloride with silver nitrate,

was employed. After a few trials, the following method was

adopted. One hundred grams of soil were put into a 300 c.c.

flask, and 100 c.c. of methylated spirit containing 5 c.c. of a 10%

alcoholic solution of tartaric acid were added. A Young 1 2-pear,

still-head was attached, and the mixture was distilled. Eighty

c.c. were generally obtained in from an hour to an hour and a

half. The distillate was treated with 5 c.c. of 15% soda (one

stick of caustic soda, pure by alcohol, to 100 c.c. of water) and

20 c.c. of water, and boiled under an inverted condenser for 10

minutes. Three or four drops of phenolphthalein were then

added, and the alkali neutralised with nitric acid (10% by

volume). After cooling, 1 c.c. of 3% chromate of potash was

added, and the solution was titrated with silver nitrate, 8*535

grams to 1,000 c.c. (1 c.c. = 2 milligrams of chloroform).

In the trial-tests, 11*9 milligrams of chloroform were decom-

posed with soda, and titrated with 5*95 c.c. of silver nitrate = 11*9

milligrams of chloroform. One hundred grams of soil, with no

chloroform, required at this time 0*1 c.c. of silver nitrate. One

hundred grams of soil distilled with alcohol containing 11-9

milligrams of chloroform required 5*9 c.c. silver nitrate =11*8

milligrams of chloroform. The method is,, therefore, fairly

accurate.

Experiment i.—A soil containing 8 '8% of moisture was treated

overnight with 1*5% of chloroform, and, in the morning, the soil

was spread out on paper. In an hour, all odour of the disinfect-

ant had disappeared. One hundred grams of soil at this stage

gave, upon distillation, 13*9 milligrams of chloroform. After a

twenty-four hours' exposure to the air, the moisture fell to 1"6%,

and 5*4 milligrams of chloroform were recovered fi-om 100 grams

of the soil. After a further 24 hours' exposure to the air, 100

grams of the soil yielded 4*2 milligrams of chloroform.

It is apparent that the bulk of the disinfectant is rapidly

volatilised upon exposure to the air, and that a small quantity is

held persistently.
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Experiment ii.—Six kilograms of soil containing 10'8% of

moisture were sifted, and treated with 60 c.c. of chloroform for

24 hours. The soil was aired for 24 hours, and divided into two

parts, one of which was j)ut into a jar with a loose cover; the

othei' was put into an open jar, and the moisture brought up to

10%.

The chloroform was estimated from time to time, due allow-

ance being made for the experimental error by testing an un-

treated soil in the same manner. The error, using different

samples of the same, untreated soil, was equivalent to "25 c.c. of

silver nitrate, and this has been deducted from the results.
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8*8% of moisture, the chloroform was present to the extent of

one part in 15,000 of the soil-moisture after a storage-period of

180 days.

Attempts were made to see if there might be any considerable

fixation or alteration of the chloroform by the soil. The pro-

cedure consisted in chloi'ofoi-ming the soil in a stoppered separat-

ing funnel, and, after a lapse of twenty-four hours, in aspirating

the free chloroform through alcohol contained in washing-towers.

All apparent leakage was guarded against, but, in spite of all

precautions, there was a loss of from 20% to 30% of the chloro-

form, not only from soil, but also from sand or cotton-wool, when
these were substituted for the soil. The elucidation of the

question, therefore, was temporarily abandoned.

Passage of the aspirated air through water did not yield any

hydrochloric acid, from which it was concluded that the disin-

fectant was not altered into carbonyl chloride.

The chlorine-content of the soil is not increased by chloroform-

ing, as was shown by the chloride removable by water being the

same, whether the soil had been treated with 1% or with 2%, or

had not been treated.

In a final experiment, a kilogram of garden soil was air-dried,

and treated with 2% of chloroform for four days, aired-ofi" for 24

hours, and the moisture brought up to 10%. It was then stored

in a fruit-jar with a loose lid. The chloroform was determined

from time to time.

Oue day after storing
Six days
Twenty days ...

Forty-seven days
One hundred and sixty-nine days

(Jhlorofonn in milligrams per 100
grams of moist soil.

4*9 milligrams.
2-5

1-5

0-9

0-4

Since traces of chloroform are retained by the soil for some
time, these may cause a stimulation of enzymic action and of

bacterial growth. Fred showed that such a stimulation was
exercised upon certain cultures of pure bacteria when grown in
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dilute bouillon in the presence of several disinfectants. A similar

stimulation may also be exercised upon the bacteria that survive

the partial sterilisation of soils. As there are so many reasons

to account for the increase in soils, it was believed that, if the

disinfectant did act as a stimulant, the action could be more

clearly shown in porcelain-filtered extracts of soil, treated directly

with the disinfectant, and seeded with soil-bacteria.

Extracts of soil were accordingly prepared by shaking a

quantity of soil with an equal weight of water, and filtering the

extract thi-ough w^atei' and then porcelain. A volume of the

sterile filtrate was treated with one-fifth volume of chloroform-

water of two strengths, and seeded with a suspension of Bac.

prodiyiosns or of soil-bacteria. After an incubation of 22° for

20 hours, the bacteria were counted by the plate-method.

ExPEKiMKNTS 1. and ii.

SoU-extiact contaitiiiig cliloroform

in parts per million.
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The rate of disappearing was determined in one instance, in which

0"122 gram was shaken up with 100 c.c. of water.

Chloroform taken by weight ... ... ... ... 0' 122 gram.

Chloroform determined at once ... ... 0*114 gram.

Chloroform determined after 20 hours ... 072 gram.

The gi'owth of soil-bacteria in chloi"oformed exti-acts of soil was

then examined. The exti'acts, after treatment with chloroform-

water, were sown with a suspension of bacteria from a soil which

had been previously chloroformed and stored in a fairly dry con-

dition (moisture = 1:"5%).

Experiment v.

Soil-extract containing chloroform
in parts per million.

Non(
41

414

Growth of mixed soil-bacteria.

100
144
79

A stimulation of the growth of the soil-bacteria has occurred

in the presence of 41 parts of chloroform per million, while 414

parts have evidently been too much, as they have acted as a

toxin.

Experiment vi.
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tests made at the same time. In the next experiment, we have

a different condition.

Experiment vii.

Soil-extract containing chloroform
in parts per million.

None
16

165

Growth of

bacteria from a

raw soil.

100
106

5

Bac. prodigio.sut.

100
191

170

This extract was anomalous, inasmuch as it was toxic to the

soil-bacteria, and nutritive to Bac. prodiyiosus. The great re-

duction of the bacteria, in the test with 165 parts of chloroform

per million, suggests that the toxins of the extract may behave

like chloroform, and be stimulative in small doses, and toxic in

large doses. In this experiment, the soil-bacteria were obtained

from a raw soil, while, in all the other experiments, they were

got from a soil which had previously been chloi'oformed.

EXPKRIMKNT Viii.

Soil-extract containing chloroform
in parts per million.

Growth of Bac. prodigiosus.

None
17

170

100
100
137

The extract was slightly toxic.

Experiment ix.

Soil-extract containing chloroform
in parts per million.
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Experiment x.
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8TUDIE8 IN AUSTRALIAN NEUROPTERA.

No. i. The Wixg-Venatiox of the Myrmeleonid^.

By R. J. TiLLYARD, M.A., B.Sc, F.E.8., Linnean Macleay
Fellow of the Society in Zoology.

(Plate Iviii., and ten Text-figs.)

Introduction.

In entering upon the study of Australian Neuroptera, my in-

tention is eventually to attempt to work out the little-known

life-histories of these insects, and to contribute something towards

the study of the morphology of their larva? and pupa?. However,

we know as yet so little about the Australian forms, that it is

clearly of the first importance that their systematic classification

should be placed upon a secure foundation, before any other work

can be satisfactorily proceeded with. With the aid of collections

sent by Mr. W. W. Froggatt, F.L.S., Government Entomologist

of New South Wales, and by myself, Mr. Esben Petersen, of Silke-

borg, Denmark, has lately been enabled to uni'avel a great deal

of the taugle surrounding the isolated and often incomplete de-

scriptions of Australian forms published during the past hundred

years or more. Two of his papers"^ have been published quite

recently in these Proceedings. Mr. Petersen had previously

undertaken a tour of the princijial Museums of Europe, and had

carried with him a number of specimens from Austraha, for com-

parison with the old types. He also secured photographs of

nearly all of these latter. Thus he has been able to give us, not

only a number of excellent descriptions of new species, but also

some valuable observations on the synonymy of many of the

better known forms. It may be truthfully said, that Mr.

* Esben Petersen, Australian Neuroptera, Fart i., These Proceedings,

1914, xxxix., pp. 635-645, Plates Ixxii.-lxxv.; Partii., I.e., 1915, xl., pp.

56-74, Plates vi.-xiii.
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Petersen's two papers form a basis, without which it would have

been inadvisable for any Australian entomologist to undertake

the study of this Order; and that Australian scientists, as a

whole, must be deeply indebted to him for his excellent and

painstaking work.

Before Mr. Petersen's papers were published, I had already

studied a considerable number of rare Xeuropterous insects in

my own Collection. Many of these were sent to him for his

opinion, and I now desire to thank him for his valuable advice

and help in this direction. In many cases, it was quite impos-

sible to determine a species as definitely new, until it had been

compared with some old type, owing to the often glaring inade-

quacy of some of the older published descriptions. In order to do

justice to the excellent work of McLachlan and others, it is only

fair to state that the jjrincipal obstacle in this respect has always

been Walker,* whose work is here strongly recommended to any

Australian entomologist as a model of how descriptions of insects

should not be written. Fortunately, Mr. Petersen has seen

Walker's types, and we may now hope that the fog caused by that

painstaking "manufacturer" of new species has been permanently

lifted.

The species described as new from my own Collection, together

with a number sent to me for study from other parts of Aus-

tralia, will be published in No. 2 of this series of papers. Mean-

while, as the whole scheme of classification hinges chiefly on the

wing-venation, it was found necessary to deal with this matter

first of all. In No.l of this series, therefore, I offer the results

of my study of the pupal wing-tracheation of the Myrmeleonidft',

together with some remarks on certain special structures in the

imaginal venation which are of value to the systematist.

The species selected for study was Myrmfieleon uniseriatus

Gerst. Its larva is perhaps the commonest and most easily

noticed of the Ant-lions of the Sydney district. This species

* Catalogue of Keuropterous Insects in the Collections of the British

Museum, 1853.
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makes a number of pits in my garden every year, and has thus

provided both easily accessible and sufficiently abundant material

for all purposes.

About a dozen larvae were collected in October, 1914. These

were placed on a smooth layer of sand in a large flat tin about

three inches deep. They at once burrowed, and very soon had

completed their characteristic conical pits. Each pit was regu-

larly supplied with an ant once or twice a day, and a careful

watch kept for any instance of refusal to eat on the part of the

larva. For some weeks, the ant-lions fed regularly on all that

was offered them. Then, one day, it was seen that one of the

larvaj had refused an ant. At next feeding-time, the sand was

carefully put through a sieve, and, as expected, a freshly-formed

spherical cocoon of sand-grains was recovered. The other larvai

re-formed their pits and went on feeding. A few days later,

another fresh cocoon was obtained, and, soon afterwards, the

majority of the larvse had spun their neat little homes in the

sand.

These cocoons were all placed on sand in a tray covered with

a cage of mosquito-netting. The first cocoon was cut open six

days after its recovery from the sand. It was found that the

enclosed larva had not yet pupated. The next was opened after

seven days, with the same result. A third, eight days old, con-

tained an evidently freshly formed pupa. Finally, the pupa

selected for dissection was one taken from a cocoon thirteen days

old, in which the wing-sheaths appeared to be eminently suitable

for the object in view. This pupa was very active, and was

killed with chloroform. The wing-sheaths were then quickly

dissected off under water, and floated on to a slide. A light

cover-slip was then let down gently upon them, and they were

transferred at once to Reichert's photomicrographic apparatus,

where three satisfactory photographs were obtained. These are

reproduced in Plate Iviii., and are made the basis of a comparative

study with the imaginal venation.

It will be seen that the obtaining of suitable material in the

right condition is not an easy matter. Comstock and Needham,



BY R. J. TILLYARD. 737

in their famous work on the Wing-Venation of Insects,"^ did not

deal with the Myrmelponid(v, but tliey succeeded in photograph-

ing the tracheation of the pupal wing of one of the Hemerobiidce.

^^^^^^^^^^m

Text-fig.l.—Wing-tracheation from the forewing-sheath of a pupa of an

Hemerobiid, much enlarged. Adapted from Conistock and Needham.

They happened to hit upon a form, tlierefore, in which the vena-

tion is remarkably easy to determine, since it agrees in almost

every detail with the pupal tracheation preceding it. This can

be seen from figs. 1-2. All the main veins of the imaginal wing

follow the curves of their _,

Ccorresponding tracheae, ex-

cept for a certain amount

of secondary fusion at their

bases; (the trachea? are, of

course, quite separate at

their bases, owing to the

greater breadth of the wing-

sheath). It is thus pos-

sible, in the case of Heme-

rohius, to indicate, without

any shadow of doubt, the

number and limits of the

radial sectors (Rs), the posi-

tion of the two-branched media (M), of the two-branched cubitus

(Cu), and of the three-branched analis(lA, 2A, 3A). Such a

complete agreement between tracheation and venation indicates,

of course, a great lack of specialisation in the latter, and suggests

Text- fig. 2.

Wings of Hemerohias nitidulus{

Adapted from Handlirscli.

8).

" The Wings of Insects," American Naturalist, 1898, xxxii , seven parts.
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that the Hemerohiidce have preserved, with very Uttle alteration,

an original archaic wing-plan.

An examination of the wing-venation of a Myrmeleonid (Text-

fig. 3) suggests that there could be nothing rash in at once naming

off all the principal veins and branches without reference to the

pupal tracheation. Three obvious differences from the Hemero-

biid plan are at once recognisable, viz., the presence of only a

single radial sector, Rs, the unbranched condition of the media,

M, and the presence of only two branches of the analis(lA, 2A).

Fext-fig. 3.—Wings of Myrmeleon uniseriaius { x ^) , to show the usually

accepted venational nomenclature. (Original).

All students of the Myrmdeonidw have applied the Comstock-

Needham notation to this venation in the manner shown in Text-

fig. 3, and it seemed that there was no more to be said on the

subject.

Now the Myrmeleo7iidcE are admittedly, by their specialised

life-history, and by the success of their evolutionary effort, in

comparison with that of the other groups of Neuroptera, the most

advanced family in the group (except perhaps the Chrysopidce).

It seemed to me very strange, therefore, that we should all accept
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tacitly the suggestion that they had such an unspeciaUsed system

of wing-venation, without any confirmation fi'om the pupal tra-

cheation. The suspicion that all was not right led me to study

the venation in several well-known genera more carefully. But

I obtained no light on this subject for a long time, until one day

I noted the persiste^U obliquity of a certain cross-vein just above?

and distad from the cubital fork in the forewing of the genus

Acanthadisis. Recalling the importance of a similar occurrence

in the wings of Odonata, I at once sought for this oblique cross-

vein in other genera, and was rewarded by finding it clearly

present in the forewings of almost every specimen of Myrinele-

onidoi in my collection. I could not, however, detect any sign

of it in the hindwing in any case. As the venatious of the two

wings appear otherwise to be exceedingly similar, I determined

to study the pupal tracheation, and it was with this end in view

that the pupa3 of Mynneleon uniseriatus were obtained.

Text fig. 4.—Wing-tracheation from the right forewing-sheath of a pupa
of M. uniseriatus { x 19), to show correct naming of tracheae. Com-
pare Plate Iviii., fig. 1. (Original).

As soon as the photomicrographs of the pupal wing-sheath were

studied, the reason for the persistent obliquity of the cross-vein

above-mentioned was made clear. Text-fig. 4 shows the pupal

tracheation of the forewing, while Text-fig. 5 shows the most im-

portant portion of it enlarged. In Text-fig. 6, I have reproduced

the imaginal venation of the forewing for comj)arison, together

with the alterations in notation that will now be necessary,

results may be stated as follows.

The
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(1). The course and limits of the subcosta (Sc), radius (R),

radial sector (Rs), and analis (lA, 2A) are the same as in the

generally accepted scheme (Text-fig. 3), and need no further con-

sideration.

(2). The supposedly simple median vein is really tim>-hranched^

as in most Hemerohiidit^, 0.^mylid(t', and Xymphidiv. In the tra-

cheation, the thicker and straighter of the two branches is the

lower one, Mj, from which the weaker Mj arches weakly upwards,

to run above and neai'ly parallel to M^. The upper branch of

the cubitus (Cuj), which forks at a level slightly proximal to that

at which M forks, is also weak, and arches similarly upwards, to

meet M->jnst distally from the fork^ and there unite with it.

Text-tig. 5.— Portion of Text-fig. 4 enlarged ( x 50), to show the formation

of the oblique vein 0, and the cubito-median,Cuj -}- M2. Compare

Plate Iviii., fig. 2. (Original).

Now, in the imaginal venation, a peculiar transformation

occurs. The strong, straight, lower branch of the media. Mo,

becomes sharply bent downwards at the fork, thus forming the

oblique vein O, whose persistence had so puzzled me before. This

lower branch Mo consequently unites with the much weaker Cui

at the lower end of O. At that point it bends away distad

again, exactly aontiyiuiny the line of Cuj itself No wonder, then,
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that the resulting vein has been labelled Cuj without any hesita-

tion, for the deception is almost as complete as Nature could

possibly have made it, and the oblique vein is the only clue left

to the discovery of this remarkable venational freak.

We see, therefore, that in the forewiiig of Myrmeleonidce, the

media is really two-branched, and that the vein usually called

the "upper branch of the cubitus" and labelled Cuj, is really a

composite vein, formed proximally—for the short distance from

the cubital fork to the foot of the oblique vein—by Cuj, and

thence distad by M^. I propose, therefore, to name it the

cuhito-mediaii vein, with the notation Cui-I-Mo. As far as I

know,- there is no exact homologue to this vein in any other

group of insects.

La, M,M,
Text-fig.6.—Forewing of M. unineriatus ( x 3), to show the correct naming

of veins. (Original).

(3). Some alteration of our ideas as to the extent of the cubitus

is necessary. In the tracheation, the main stem of Cu is con-

tinued on, with only a slight downward bend, by Cug as a fairly

stout trachea giving off four or five descending branches. By
contrast, Cuj is a very weak trachea running obliquely upwards

to fuse with the much stouter Mo. It is possible that the first

of the branches descending from Mo may be the cut-off end of

Cui. But, as this cannot be definitely shown to be the case in

our photographs (though perhaps it might be seen in figures from

a larger species), we must, for the present, limit Cui to the short

piece between the cubital fork and the foot of the oblique vein.
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We must also remark that the excessively short lower branch

of Cu in the venation, usually labelled Cu.., does not really repre-

sent the full limits of that vein, but is formed basally fi'om the

stem of Cuo, and distally from the first branch descending from

it. The rest of Cu.2 is represented by the irregular series of cross-

veins up to five or six cells' width distad from Cu,,. In Proto-

jjlectron, we can see a moi-e normal arrangement, Cuo running along

under, and parallel to Cu^ for a considerable distance. In this

respect, therefore, we must count Frotoplectron and allies as

amongst the most archaic of Myrineleonid(v. In Myrmdeon uni-

seriatus, the supplementary vein running under and parallel to

Cuj + Mg is a purely venational development, quite unrepresented

in the tracheation. It is clearly foi-med by alignment of the first

series of crossveins below Cu, + Mg, and may be called the cubito-

median suppleinent.

Text-fig. 7.— Wing-tracheation from the right hind wing-sheath of a pupa

of 31. uniseriatus ( x 19), to show correct naming of tracheae. Com-
pare the hindwing in Text-fig. 3, and PI. Iviii., fig. 3. (Original).

The venation of the hindwing in Myiineleonidoi presents no

difficulties at all, as may be seen by comparing Text-figs. 3 and 7.

Both M and Cu are unbranched, and run straight through the

wing. The waviness of M in the venation, and the very weak

fork of Cu, are slight venational specialisations which appear to

indicate a weak attempt at convergence towards the form of the

forewing venation, by a different route. The weak Cug which,

in the hindwing, joins lA distally, is indicated in the trachea-

tion only as a weak branch of Cu of a calibre barely equal to
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that of the numerous branches following it distally along Cu.

Thus, in the hindwing, Cuj is the analogue in form and position

of Cuj + M2 in the forewing.

We may summarise our results as follows:

—

Tablk of Mykmklkomd Venation.

Vein.
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hut simple in the hindwing. Also, the cubitus is strongly forked

in the forewing, at a level somewhat proximad to the forking o/M,

while in the hindwing it is only very weakly formed. Further,

it is remarkable that, in the Nymjjhidie, Cu, in the forewing is

not strong enough to reach the distal border of the wing. It is,

in fact, dynamically useless already, and its fusion with M2 may

be regarded as the obvious result of further weakening. If, in

the venation of the forewing of Xymphes myrmeleonides (Text-fig.

8, a), we bring Cuj into apposition with M2(fig.85), we get a

— Cu,.M,

Text-fig.S. Phylogeny of the cubito-niedian vein in the forewing of Myr-

meleonidce. a, Nymphid (archaic) stage; h, Intermediate stage

(apposition of Cu^ to Mg); c, Myrmeleouid stage, with oblique vein

O, and cubito-median vein completed (Cu^ + M3).

condition almost exactly represented in the pupal tracheation of

Myrmeleon. By the fixation of the oblique vein O and the

alignment of Cuj with the rest of Mg, we finally get the imaginal

venation of Myrmeleon (fig.8,c).

Another point in which the JVymphidce difFei from the Myrme-

leonidcB is that, in the former, Rs arises from R quite close to the
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base of the wing, whereas, in the latter, it is always more or less

removed from the base. The change has clearly been brought

about by a gradual shifting of the point of origin of Rs distad

along R. Evidence of this is furnished by Glenoleon and allies,

in which Rs still arises, in the hindwing, so close to the wing-

base that only one crossvein is interposed in the radial space

before the origin of Rs. N. Banks has, indeed, divided the

Myrmeleonidce. into two subfamilies on this very character; the

MyrmeleonincH having several crossveins before Rs in the radial

space in the hindwing, the Dendroleonince only one (rarely two).

On phylogenetic grounds, this subdivision is now seen to be

clearly justified. Moreover, as might be expected from their

zoogeographical distribution, we can say definitely that the

Dendroleonince is the more archaic subfamily of the two.

We may conclude, then, that the Myrmeleonidct are a special-

ised and highly successful offshoot from Nymphid-like ancestors,

the course of evolution being marked by the following changes

:

(1). In the venation, attachment of Cuj, in the forewing, to

M2, to form a single strong vein, the cuhifomedian; progressive

movement distad of the origin of Rs; gradual reduction in length

and distinctness of Cu^,; also gradual reduction in the general

density of venation and in the size and prominence of the ptero-

stigma.

(2). In the antennce, a gradual reduction from a moderately

thickened and fairly long filiform antenna of numerous joints, as

in Nymphid(B (itself probably a specialisation from the longer

and slender Osmylid-form), to a shorter and stouter form with a

gradual tendency to the formation of a club at the tip.

(3). In the larval life-history, a change from a wandering (pro-

bably nocturnal), carnivorous larva, .with an oval abdomen and

omnivorous tastes, to a sedentary, pit-dwelling, ant-feeding form

with a more rounded and specialised abdomen.

True Myrmeleonidce being unknown from even the latest of the

Mesozoic strata, we shall probably be right in regarding this

family as being of early Tertiary origin.

10
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Some additional Notes on the Venation of MvRMELEONiDiE.

We shall conclude this paper with a few remarks on certain

structures of systematic importance in the venation, which have

not come definitely within the range of study covered by the

pupal tracheation.

(a) The Banksian Line. (Text-fig. 9).

Rs

^^TT^R^

Text-fig.9.—Phylogenies of the Banksian Line (Series A) and the Gradate

Series (Series B) compared. In A, the radial sector is shown with

seven branches, numbered from above downwards, or from the apex

inwards; Stage 1, archaic unspecialised arrangement [Nymphes,
Myrmeleon, etc.); Stage 2, intermediate stage; Stage 3, Banksian

line (bl) completed; note that the proximal half of branch 6 is now
practically continued by the distal half of branch 7, and so on. In

B, the radial sector is shown with nine branches, numbered as

before; Stage 1, archaic unspecialised arrangement [Osmylidce);

Stage 2, intermediate stage, with two series of gradate veins fore-

shadowed; Stage 3, the Gradate Series completed {Chrysopidce),

and the other erosa veins suppressed; gs^ proximal, and gSo distal

Gradate Series. Diagrammatic. (Original).

In some genera (e.g., Acmithaclisis, Gle7ioleon), the branches of

the radial sector are bent in a peculiar manner, so that, with the

aid of a series of reduced crossveins between them, an apparently

continuous, or nearly continuous, straight line is formed, running

through the middle of the apical third of the wing. This line ig
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used as a generic character. As the description of the formation

of this line usually occupies two or three lines of print, and is

unwieldy for use in dichotomous tables, generic definitions, and

so forth, it seems advisable to give it a definite name. I there-

fore propose here the name Banksian Line for it, in honour of

Mr. Nathan Banks, who has done so much to advance the study

of Neuroptera, and has described an immense number of new

species from all parts of the world.

The Banksian Line should be contrasted phylogenetically with

the development of crossveins known as the Gradate Series in

Chrysopidce and other families of Neuroptera. Both formations

are derived from the typical archaic arrangement of the branches

of the radial sector seen in Xymphidce, and still preserved for us

in Mynneleon and other genera. In Text-fig. 9, the series A
shows the formation of the Banksian Line, the Series B the

formation of two Gradate Series.

Those genera in which the Banksian Line is well-developed

must be considered, at any rate in this respect, as the highest

developments in their respective subfamilies. Thus, Acanthadisis

is evolutionarily at the head of the Myrmeleonince^ Glenoleon at

the head of the Dendroleonince.

(h) The Hypostigmatic Space. (Text-fig;. 6, lis).

Below the pterostigma in Jlyrmcleonidce, there is a narrow

elongate cell devoid of crossveins, and enclosed by R above and

Rs below. This space I here designate as the Hypostigmatic

»S)^cR'e (Text-fig. 6, hs). Proximally, it is bounded by a more or

less slanting crossvein which may be termed the radial brace

(Text-fig. 6, rb), distally by an isolated crossvein of unspecialised

form. The hypostigmatic space is present in Nymphidce, and is

very constant in all Myrmeleonidce. It may, howevei', be used

as a convenient basis of reference for stating the position of spots

and colouring on and around the pterostigma, the latter organ

being merely an assemblage of crowded crossveins, with ill-defined

limits. Besides this, for any given species, the number of

branches of Rs may conveniently be stated up to the limit of rb,

and the position of I'b itself, whether standing directly oxav one
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of these branches, or between two of them, may be of some value

ill specific diagnosis.

(c) The Cubital Fork.

The term "fork" is usually applied, in venation, to the point

of bifurcation of a vein, and not to one of the resulting branches.

It is unfortunate, therefore, that Cuo has been termed the "cubital

fork" ill Myrmeleonidie, e>specially as the term "lower branch of

cubitus" takes priority, and is free from objection. I propose to

restrict the term "fork" to its more legitimate meaning; so that,

in future, by "cubital fork" the point of bifurcation of Cu will

be indicated, while by "median fork" (in the forewing only), we

shall understand the point at which the oblique vein O leaves

Mp The abbreviations cuf and mf may be employed for these

two points i-espectively.

(d) The Basal Spaces. (Text-fig. 10).

CLLX ax
lA Cu.

Text fi,'. 10. — Ba-al spaces and crossveins in forewing of a Myi nieleonid.

For nomenclature, see text. (Original).

The spaces into which the main veins divide the wing at the

base, are named from the vein bounding them anteriorly, as

follows.

{}.) Costal space (c) between C and Sc, from base to pterostigma.

This has been called the "subcostal space" by some authors. The

crossveins in it should be called "costal crossveins" (ex), not sub-

costals.
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(ii.) Siihcosfal space (hc), the very narrow space between Sc and

R, fi'om base to pterostignia. It has no cross-veins in Myrme-

leonidcn.

{ill.) Rndial space (r), between R and M, from base to origin

of Rs. The crossveins in it should be termed "radial crossveins"

(rx); there is only one of these in the hindwing of the Dendro-

leonince.

(iv.) Median space (m), between M and Cu, from base to oblique

vein. The crossveins in it are the "median crossveins" (mx).

(v.) Cubital space (cu), between Cu and 1 A, from base to Cu .

The crossveins in it are the "cubital crossveins" (cux). The

shape of this area, and the number of rows of crossveins in it, are

of considerable systematic importance.

{\\.) Altai space (a,), between lA and the posterior border of

the wing. It may also be termed the "anal field," since it

includes 2A, and the remnant of 3A if present. Its form and

extent are of considerable systematic importance, as are also the

number and length of the "anal crossveins" (ax) running from

lA to the posterior border.

Note on the Gender of Generic Names in Myrmeleonid.e.

It might seem superfluous now-a-days to quote the rule given

in Art. 1 4 of the International Rules for Zoological Nomenclature,

that specific names, when adjectives, must "agree grammatically

with the generic name." However, it is necessary to do so, since

numerous authors seem to imagine that any generic name ending

in "6>?i" must necessarily be neuter. Thus we have recently had
the whole of the specific names in Glenoleon written in the neuter

by authors, though Rambur, in an age before Greek was

despised or disregarded by scientists, described the type-species

of this genus as 2fyrmeleon p>ulchellus. In a recent paper, I

find, on the same page, two new species, Protoplectron costatus

and P. palliduyn described I Other examples are Pseudoformicaleo

nubecula, Callistoleon erythrocephalum, etc. As the terminations

in use for generic names in Myrmeleonidm are very few, it may
be as well to give their derivations and genders for the guidance

of future Nvorker.s:—

-
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-hou (Greek Aetoi', a lion, ynasculine) e.g., Myrmeleoii^ Calli-

atoleoii, Gleiioleon, Dendroleo'n^ and many othei's. These must all

take 7nasculi7ie specific names.

-plectron (Greek 7rX.7Ji<Tpov, a spur, neuter), e.g., Protoplectron.

-clisis (Greek K\i(rfi, a bending, yemmme), e.g., Aca7ithaclisis.

-ourus (correctly -ura, from Greek 017)01, a i-aiX, feminiiie), e.g.,

Gleiiuriis, Macronemurus. As these have a masculine form, they

take masculine specific names.

-leo (Latin leo, a lion, masculine), e.g., Formicaleo, Pseudo-

foi'inicaleo.

It should also be noted that the correct family-name for the

Ant-lions is not Myrineleonidoi but MyrmeleontidcB. By the

International Rules, Art. 4, "the name of a family is formed by

adding the ending idee to the root of the name of its type-genus."

The root of Aecor is /VeoiT-; hence Myrineleontido'. Similarly we

should have the subfamilies Dendroleontince and Myrtneleo7iti7ue.

EXPLANATION OF PLATE LVIII.

Fig. 1.—Traclieation of forewing-sheath of Myrmeleon uniaeriatus Gerst.

,

( X 19). [Compare Text-fig. 4].

Fig.2. —Ditto, a portion much enlarged, ( x 50). [Compare Text-fig.5].

Fig. 3.— Ditto, hind wing-sheath, ( x 19). [Compare Text-fig. 7].

(Postscript : added December 27th, 1915).—Since the above

was written, Mr. Esben Petersen has drawn my attention to the

fact that Navas has employed the term li7iea plicata for what, in

this paper, is designated the Banksia7i li7ie. Mr. Petersen is of

opinion that the term linea 'plicata is objectionable, and is un-

wilUng to accept it. I must here express my agreement with

Mr. Petersen on this point on the ground that the term "plicata"

in no way describes either the complex formation of this structure,

nor its final result, which, in its most highly developed form, is

a "linea recta." It is because I am strongly of opinion that no

single word or phrase can be coined, which will indicate the

peculiar structure of the Banksian line, that I have fallen back

upon a practice that is very generally observed in these difficult

cases in Biology, and named this line after one of our foi-emost

contemporary workers on the Neuroptera.
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Appendix.

The text-blocks above the legends of Text-fig. 1 and Text-fig. 3

on pp.215 and 217 of Mr. Tillyard's paper "On the Development

of the Wing-venation in Zygopteroiis Dragonflies, etc.," [antea,

p. 2 12), were inadvertently transposed. The figures are now re-

printed as they should have appeared in the original paper. [Ed.]

^aXXXs 1/ I ! / // // I I I // /J^-l,

C Sc. ^ _R

Text-fig. 1.—Tracheatioii of larval wing of Diphlehia lesto'ides Se\ya.
A. Antepenultimate instar. B. Penultimate instar. Compare
PI. xxxii., figs 1-3, PI. xxxiii., fig. 1.

M,-3M,

Text-fig. 2.—Imagiiial venation of Diphlehia lesto'ides Selys, for com-
parison with Text-fig. 1.



Text. fig. 3.—Tracheation of larval wing of Calopteryx splendens Harris.

A. Penultimate instar. B.Last instar. Compare PI xxxiv., figs. 2-3.

Text-fig.4.—Imagiual venation of Calopteryx splendens Harris, for

comparison with Text-tig. 3.
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OBSERVATIONS ON THE POLLINATION OF DAR-
WIXIA FASCICULARIS Iludge. [N.O. Myrtace.^.].

By Agnes A. Brewster.

(Plate Hx.)

The late Mr. E. Havilaiul, in a paper published in the Proceed-

ings of this Society, for 1884, Vol. ix., p. 67, dealt with the general

structure, and the life-history of this plant; and my paper is

intended to add some additional notes to his obserYations. The low

shrubs flourish in sandstone-country, in exposed, sunny situations.

The narrow, crowded leaYcs are well fitted for such conditions, for

a cross-section of the leaf examined under the microscope shows

that it has a thick layer of cuticle, which gives the stomates a

sunken position. The palisade-tissue extends all round the leaf,

and thus, with the aid of the cuticle, too rapid transpiration is

prevented. There are two vascular strands in the centre of the

leaf, embedded in colourless parenchyma.

Mr. Haviland described the flower-clusters, and the general

structure of the flower. In the red clusters, the corollas of the

flowers are white, except the lobes at the apex, which are red.

There are ten stamens, with globular anthers, which dehisce by

two pores. These alternate with ten staminodes.

I have noted, on microscopic examination of the corolla, that

there are oil-glands dotted over the free lobes; and it is probably

the evaporation of the volatile oils in these glands which gives the

strong, peculiar perfume given out by^the flowers in the sunshine.

On crushing the foliage-leaves in the hand, there is a strong odour

of rather oily eau-de-cologne.

Mr. Haviland says that, of a hundred of its flowers, ninety-five

never open. I have noticed that every flower opens in the early

stage of the flower, some remaining open for a longer period than

others, but all the flowers close again in the later and longer stage

U
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of their existence. As they do so, the lobes of the corolla fit round

the lower part of the style, and may give some measure of support

to this upstanding part of the flower.

The stamens are protandrous, ripening before the style begins to

elongate, and just before the flower opens. They are in two

whorls, each of the upper ones being placed in the middle of the

corolla-lobes, the lower stamens occurring each at the junction of

two of the lobes. The anthers are bent forward towards the centre

of the tube ; the benefit of this arrangement of the stamens will be

pointed out later. If young anthers are placed on the micro-slide

and mounted in water, and the cover-slip gently pressed, the pol-

len-sacs, four, may be plainly seen ; in more mature anthers, there

are only two loculi of the normal anther. The fibrous layer is

beautifully shown, as is also the tapetal layer, which is dis-

appearing.

Mr. Bentham (Fl. Austr., iii., 6), from the examination of

herbarium-specimens, includes among the generic characters of

Darwinia : "Style exserted, usually long, and more or less bearded

towards the end." By the late Mr. E. Haviland, the bearded por-

tion was thus described: "Immediately below the stigma is a ring

of stiff hair-like glands, which secrete an adhesive fluid copiously"

;

and he suggested that these hairs secreted nectar, which was seen

as a globule round the tuft of hairs, and which was carried up by

the elongating style. I had found, on examining many buds, that

these hairs extended across the flower so as to reach the anthers;

and that just before the flower opens, the anthers give out a viscous

mass in which the pollen-grains are embedded; and that it is this

mass which adheres to the substigmatic tuft of hairs which extends

between the two whorls of anthers, and is carried up by the

elongating style. By this means, the pollen is placed in a very

conspicuous position ; and this fact, together with the colour of the

flower-clusters, suggested bird-visitors, as the agents which caused

cross-pollination. On examining the stigmas of young flowers

under the microscope, I found that there were numerous, trans-

parent, rounded protuberances over their surfaces. On examining

mature stigmas, I found that there was a general enlargement of
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the stigmatic siirfaeej with the development of about a dozen

of the protuberances into elongate, inverted, flask-shaped hairs,

which contained a red fluid, and stood out above the colourless,

rounded projections. These coloured outgrowths are probably the

secretory hairs of the stigma.

The flower-clusters in most cases become red-tipped as they

mature; even if they are not quite red, the style will be seen to

become pink, and the corolla-lobes will have a pink streak here

and there. I have seen many of these red clusters, in the latest

period of their development, wet and shining with the overflovv^ing

nectar secreted by the surface of the ovary. Another interesting

feature is, that the flower-clusters show a marked, initial zygo-

morphy of the inflorescence. Mr. John McLean Thompson, M.A.,

B.Sc, in a paper published in the Transactions of the Royal

Society of Edinburgh (Vol. xlix., 6, 691), entitled, "Studies in

Floral Zygomorphy," states that : "When any member of a cycle of

floral parts shows a definite tendency to reach a developmental stage

in advance of the remaining members, or to have the attainment of

a developmental stage delayed, zygomorphy is initiated. The zygo-

morphy may be only temporary, in which case morphological acti-

nomorphy may be restored."

The individual flowers of B. fascieularis exhibit initial, pistillate

zygomorphy, and there is a marked initial zygomorphy of the

inflorescence; for, in almost every cluster, there is a distinct zone

of mature, or almost mature flowers, representing roughly one-half

of each cluster, while the other half is in bud, or in various stages of

early development. An examination of over ninety flower-clusters,

on plants in various districts, showed that the flowers develop one

after another, but that, about half-way in the development of the

cluster, there is a distinct zone of aMost mature, closed flowers;

while, in the other half, the flowers are young or in bud. At this

stage in the growth of the cluster, the flowers are usually all

white, or the zone of maturer development is becoming pink. The

individual flower, at its maturity, establishes morphological acti-

nomorphy; and, later, the morphological aetinomorphy of the

inflorescence is attained.
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This initial zygomorphy of flower and inflorescence is a distinct

gain to the plant, for each cluster, at one period of its existence,

will have flowers with elongated styles, carrying the mature stigmas

ready to receive pollen ; and other flowers, with shorter styles, with

large pollen-masses ready for the visitor to carry them away; so

that every visit to such clusters means an opportunity of both giv-

ing and receiving pollen at the one visit. The clusters are very

often grouped closely, so that general cross-pollination is more

easily effected. The introduced hive-bees are constant visitors to

these flowers during the winter months. But they are useless

guests, for they rarely touch the stigmas of the flowers; and only

occasionally did I see them brush off the pollen with their wings.

They approach the clusters from the side, usually, and walk

between the groups of styles without touching the stigmas. They

seem to visit the more mature clusters with closed flowers, and it

was amusing to watch their efforts to get open the corolla-lobes in

order to reach the nectar. Sometimes, in their efforts to force

open the flowers, they seem to stand on their heads; and I have

seen them force apart the mouth-parts in their endeavours to push

the sucking-mouth through to the nectar.

In June and July, 1915, I observed, several times, honey-eaters

of two species on these bushes. One species of honey-eater was

very shy, and I could not identify it ; but I saw the birds fly from

flower to flower, and from one Darwinia bush to another. On

another occasion, I observed a pair of the Spinebill Honeyeater

{AcanthorhyncJius tenuirostris) on one of the plants; and I was

able to get within six feet of them, and watch, at leisure, their

feasting on the flower-clusters. They approached mostly from

the side, and sent their long bills into the flower-groups, their

heads rubbing against the styles. They visited the white-coloured

clusters, as well as the red ones. After a time, I stood up, but the

birds just looked up, flew to another cluster, and went on feeding.

It was only when I moved towards them that they flew off. Unfor-

tunately I had not a camera. On that occasion. Miss Le Plastrier

was with me, but she was observing another patch of Darwinia

thirty yards away ; she, too, saw birds of both species alight, and
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visit tiie Hower-clusters of D. fascicularis. The visitations of tiiese

birds, then, make the cross-pollination of Darwinia very simple,

for the pollen-masses held by the substigmatie hairs, and carried

up by the elongating style, are carried off by the bird as its head

brushes the flowers. At the same time, pollen is placed on the

stigmas of mature flowers, either of the same cluster or of adja-

cent ones. The closing of the corolla-lobes is a means of keeping-

out small creeping insects which would be useless to the flowers,

because they might steal the nectar, without touching the stigma or

the pollen below it.

These plants, when once established in a district, are plentiful,

and must fruit freely.

I examined dozens of mature flower-clusters to see if there was

any sign of the stigmas being brought down to meet the remains

of the pollen-masses on the substigmatie hairs, and so causing self-

pollination, should cross-pollination have failed to take place; but

there was not one style which had so bent in order to bring the

stigma in contact with the hairs.

I also noticed that it was only in comparatively few flower-clus-

ters that there was an excessive supply of nectar so as to run over

the edges of the flowers of such clusters; and I wondered whether,

in these inflorescences, visitors had not come, and the excessive

nectar was given off to make a special attraction (for such flowers

glitter in the sun), or whether it was the result of the accumulation

of unused nectar.

The pollen-grains of D. fascicularis are typical of the Natural

Order Myrtacese, being formed of two curved, solid triangles, base

to base, with clear triangular outlines, when viewed under the

microscope. At each of the truncate angles of the pollen-grain,

there is a button-like, transparent protuberance, which marks the

spot where the pollen-tube may issue.. I put some of the grains in

a weak sugar-solution over night, and tubes had developed in the

morning.

I submerged flowers in water, and found, after two days, dozens

of pollen-grains with well-advanced germ-tubes developed. One

interesting example was seen of a mass of pollen on the substig-
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matic hairs with germ-tubes developed; and nearly all the tubes

were stretched out towards the stigma, which was turned slightly

downward, owing to the style having been fractured just below the

stigma. These grains germinate very readily. After trying them

half a dozen times, more than half the grains developed in one

night, that is within twenty-four hours.

EXPLANATION OF PLATE LIX.

Pollination of Darwinia Jascicularis.

Fig. L—Inflorescence with actinomorphy restored.

Figs. 2-3.—Young flowers, showing the viscous pollen-mass.

Fig.4.—Mature closed flower.

Fig. 5.—Flower viewed from above, with the viscous pollen-mass.

Fig.6.—Stamen showing four pollen-sacs.

Fig. 7. —Mature stamen.

Fig.8.—Pollen-grains, h and c with germ-tubes.

Fig.9. —Stigma, and substigmatic hairs with pollen.

Fig. 10.—Mature stigma.

Fig. 11.—Fruits.

(All figures much enlarged.)
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REVISION OF THE AMYCTERIDES.

Part iv. Scleroi^inus [Section ii.]. [Coleoptera].

By Eustace W. FerCxUSON, M.B., Ch.M.

(ContinuedJrom p. 718.)

Section ii.

Ventral segments with a strong, hirsute, median vitta in the

male; less marked in the female.

Group ii.—Fifth interstice strongly, generally closely, tuber-

culate; third interstices approximated on the declivity; inter-

mediate tibiye simple. Type of group, S. sabulosus Macl.

This group includes a number of the finest species in the genus.

The headquarters of the group are in South Australia, whence it

spreads into the Mallee-districts in the north-west of Victoria,

and to the Murchison District, in West Australia. The group

is represented in Central Australia by a number of species closely

related, inter se, and constituting a distinct Subgroup, of which

S. co7ivexus Sloane, is the type.

The s^DCcies are large, and of an elongate, subparallel form, the

prothorax being strongly ampliate. The elytra are tuberculate,

but the tubercles vary in size and form, from mere subobsolete

elevations along the interstices, to small but definite, or large

and conical, tubercles. As a rule, the ai'rangement is regular,

the third, fifth, and sixth interstices being generally more or less

closely tuberculate; in S. Elderi and one or two others, however,

the tubercles are large and separate, even on the fifth interstice.

The approximation of the third elytral interstices on the declivity

is characteristic, though not confined to the group; it is more

pronounced in the female. The structure of the ventral surface

is also characteristic of the group. The median vitta projects

strongly beyond the plane of the segments, which are concave or

subconcave on either side of the vitta, and marked by more or

less constant depressions, more particularly on the apical segments.
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Many of the species approach each other closely and are

difficult to separate. At the same time, I think that, with the

exception of >S'. areuosus, which is a synonym of *S'. sabulosus, and

possibly of S. Gondiei, which, perhaps, is only entitled to be

regarded as a variety of S. sabulosus, all the described species are

distinct. Tt is possible that I may have allowed too much for

variation in the cases of S. molestus and >S'. Elderly both of which

have distinct "forms."

The elytral sculpture of *S'. convexus and its allies is at variance

with that of the other species of the group. The striae are more

or less strongly foveate, and the interstices subcostiform and

bi'okeii up into nodulose elevations, having little of the tuber-

culate character of the other species, excepting about the de-

clivity.

Table of Sjxicies, Group ii.

Subgroup A. Elytral tubercles rounded or conical.

1(20). Anterior femora with median ridge beneath.

2(15). Fifth interstice closely tuberculate throughout, tubercles small.

3(8). Tubercles black.

4(5). Sides of prothorax with granules obsolete below protuberance

of disc S. sabulosus Macl.

5(4). Sides of prothorax granulate to coxse.

6(7). Elytral tubercles very small, granuliform S. Dixoni Ferg.

7(6). Elytral tubercles noticeably larger and more conical. ..6'. Goudiei Ferg.

8(3). Tubercles reddish.

9(10). Clothing dense, ferruginous S. molestus Fuse.

10(9). Clothing less dense.

11(12). Tubercles of second interstice not noticeably larger than

those of third interstice.

12(11). Tubercles of second interstice closely placed S. occidentalis SI.

13(14). Tubercles of second interstice fewer and more distantl}'

placed S. angustipennis SI.

14(13). Tubercles of second interstice distinctly larger than those of

third interstice S. Broioni, n.sp.

15(2). Fifth interstice with strong, but separate, tubercles.

16(17). Tubercles black S. laticolli-s Maid.; S. molossus Fasc.

17(16). Tubercles reddish.

18(19). Prothoracic granules large S. Elderi 8\.

19(18). Prothoracic granules smaller, form narrower S. angustior, n.sp.

20(1). Anterior femora not ridged beneath S. amycieroides Ferg.
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Subgroup ]i. Elytral sculpture consisting of irregular fovese and subcosti-

forni interstices, divided into elongate, flattened elevations.

21(22). Outline of elytra in the female much narrowed to apex. (S. noctisSl.

22(21). Not as in <S. noctis.

23(26). Elytra convex.

24(25). Elevations on the second and fourth interstices not much

fewer than on the other interstices S. convexus SI.

25(24). Elevations on the second and fourth noticeably fewer than

on the other interstices S. Spenceri Ferg., var.

26(23). Elytra depressed along the middle S. insignis^l.

SCLERORINUS SABULOSUS Macl.

Macleay, loc. cif., p. 322; *S'. arenosus Macl., loc. cU., p. 3 2 2.

(J.
Large, elongate, subparallel. Black; densely clothed with

brownish, and with light yellow sette; ventral vitta light yellow.

Head convex. Rostrum broad, dorsal surface broad; external

ridges prominent, thick, not extending up head; median carina

appearing as a narrow hievigate line, widening out in front, feebly

raised. Eyes ovate. Pi'othorax (7 x 8mm.) rather strongly dila-

tate in front of middle; apex gently rounded above, with definite

but rather small ocular lobes; granules depressed, especially in

the centre. Sides with granules obsolete except above, and ob-

solescent in front. Elytra(16 x 9 '5 mm.) robust, base emarginate,

humeri noduliform; punctures shallow, in regular rows, subtended

by small granules; interstices tuberculate; second with one or

two; third and fourth each with a continuous row of small

tubercles, rounded at base, rather larger and conical on or about

declivity, about twenty-five in each row, third interstices approx-

imated on declivity; fourth without tubercles; sixth with a

continuous row of thirteen, similar to row on fifth interstice.

Beneath, rather rugosely punctured ; apical ventral segment

grooved in the middle, with the oblique impressions rather in-

definite. Anterior femora ridged beneath.

9. Shorter than ^, with the prothorax less dilatate, and more

rounded; elytra shorter, with the row of tubercles broken in the

middle, presenting the appearance of a badly set fracture.

Tubercle-index: 1, 22, 0, 21, 12.

Z>ime7isions : (J, 26 x 9*5 mm.; 5, 21 '5 x 9 mm.
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Hah.—South Australia. Type in Australian Museum.

I cannot separate *S'. arenosus from this species; under the

name-label of .S'. arenosus in the Australian Museum, are two

females, certainly conspecific, one of which has dark set{«, and

the other light. In all respects, these agree with the type-female

of *S'. sahulosus.

S. Dixoni Ferg., and S. Goudiei Ferg., are very closely allied,

but I think worthy of separate names. The points of distinction

between them were fully discussed when they were described.

SCLERORINUS MOLESTUS PaSC.

Pascoe, Journ. Linn. Soc, xii., 1873, p. 9.

$. Elongate, subparallel, large. Black, elytral tubercles diluted

with red; densely clothed with silaceous squames, except on

tubercles; median ventral vitta reddish-brown.

Head convex, continued on into rostrum, sometimes a slight

transverse impression at junction; external rostral ridges con-

tinued on up the head. Rostrum shallowly excavate; external

ridges prominent, thick, parallel; median carina narrow, little

raised, not continued up forehead; sublateral sulci rather narrow,

Avith a deeper depression at base. Eyes subovate. Prothorax

(8x8-5 mm.) widely dilatate; apical margin rounded above, with

moderately distinct ocular lobes; subapical transverse impression

moderately strongly marked; median and sublateral impressions

feeble or absent; closely set with small, round, slightly depressed

granules, rather smaller in the centre. Sides with very small,

distant granules, absent on posterior portion. Elytra (16x8-5

mm.) elongate, subparallel, very little widened posteriorly; base

widely emarginate, humeri noduliform; punctures shallow, ob-

scured by clothing, the intrastrial granules small, inconspicuous;

sutural interstice with a row of fine granules, thickened towards

the base, hardly traceable apically; second with a few small,

slightly depressed, granuliform tubercles, not reaching base nor

extending down declivity; third interstices approximated on de-

clivity, each with a continuous row of small tubercles, closely set,

rounded and slightly depressed towards base, slightly more pro-
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minent and subconical on declivity; fourth with a few tubercles,

similar to those on second, or without tubercles; fifth and sixth

interstices each with a continuous row similar to third. Sides

with vertical, little prominent ruga;. Beneath, with a median

ridge clothed by the median vitta, fifth segment deeply longi-

tudinally grooved on either side of vitta; apical segments with

fine, somewhat asperate, setigeixDus granules. Anterior femora

ridged beneath.

9. Similar to (J; prothorax less dilatate; convex beneath, with

feebler vitta.

Dimensions: ^, 26 x 8*5 mm.
; 9, 25 x 8 mm. Another ^

measures 21 x 6*5 mm.
ffab.—8outl#Australia : Eucla, NuUabor Plains, Eyre's Sand-

patch.

The above description was drawn up from two specimens which

were compared, for me, with the type, in the British Museum,

by Mr. K. G. Blair. In his letter, Mr. Blair writes, "type has

more swollen thorax of 5, but granules of elytra like those of 6."

In a long series of this species which I have examined, great

differences were noticeable in the number of the elytral tubercles;

there was also some difference in the size of the tubercles;

and, in one or two, the elytra were not subparallel, but narrowed

towards the apex.

The following tabulation will indicate the great differences in

the number of the tubercles.

Specimen. Number of tubercles 011 interstices.

(J .Eyre's 8andpatch
(? .No locality

6 .Nullabor Plains

(S .Eyre's Sandpatch
i .NuUabor Plains

9 .Eyre's Sandpatch
9. Eucla
9.Eucla{?)

2.

7-9

6

2
6

5

4
7-8

3-5

3.
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SCLERORINUS BrOWNI, ll.Sp.

(J.
Large, robust, elongate, subparallel. Black, elytral tubercles

feebly diluted with red; moderately densely clothed with minute,

dingy-brown subsquamosity ; median vitta tawny-brown ; setse

dark.

Head convex, almost in same plane above as rostrum, feebly

depressed in front at bases of the rostral foveas. Eyes suboval.

Rostrum little excavate, the external ridges very feebly convex

in profile, subparallel, continued up head for a short distance,

somewhat thickened internally about middle, sparsely setigero-

punctate; median carina distinct, narrower than the external

ridges, impunctate, separated from head by a punctiform depres-

sion, thence continued as a narrow, non-carinate, laivigate line;

sublateral sulci shallow, with deeper basal fovea3. Prothorax

(6 X 7 mm.) moderately widely dilated on the sides; apical margin

rounded, very feebly produced above, ocular lobes large; disc

convex from side to side, with a rather indistinct, subapical im-

pression, and a feeble impression at the latero-basal angle, median

impression hardly traceable; closely set with small, discrete,

somewhat depressed granules, smaller in the centre, and fewer

along the position of the sublateral vitta; ; sides with granules

obsolescent, except above. Elytra (15 x 8 mm.) robust, gently

rounded on the sides; base feebly emarginate, humeral angles

slightly noduliform; seriate punctures small, shallow, slightly

transverse, traceable with difficulty, the intrastrial granules small,

subobsolete; interstices tuberculate, sutural with small granules,

larger and distinct at base, becoming obsolete towards apex;

second interstice with four, moderately large, slightly elongate,

somewhat depressed tubercles, about middle; third interstices ap-

pi-oximated on the declivity, with a continuous row of about

twenty-live, small, granuliform tubercles, never becoming conical,

extending from base to apex, smaller than those on second inter-

stice; fourth without tubercles; fifth with a row of twenty-five,

similar to third; sixth with a row of ten, slightly larger, and

more separated, than those of third and fifth, but smaller than

those of second, not extending to base. Sides with tubercles
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somewhat depressed, sometimes confluent vertically. Ventral

segments longitudinally impressed on either side of median vitta,

impressions indistinct on third and fourth segments, deep on

apical segment. Anterior femora with a distinct ridge on the

undersurface, in the outer half. Legs simple.

9. Broader, more robust than male; elytral tubercles more dis-

tinctly red. Head more convex, with deeper, frontal depressions;

rostral ridges broader, sulci and foveas deeper. Prothorax less

dilatate. Elytra broader, with more pronounced humeral angles,

and more evident intrastrial granules; the tubercles on the third

and fifth interstices transverse or else duplicated (except on de-

clivity). The undersurface convex, with a feeble, interrupted

vitta on the last three segments; longitudinal impressions feeble.

Dimensions:
(J,

22 x8; <^, 24: x 10mm.

Hab.—Western Australia: Yalgoo (H. W. Brown). Type in

Coll. Ferguson.

Though closely related to *S'. occidpnfalis Sloane, this species

can be readily distinguished by the distinctly larger tubercles on

the second interstice. In both S. occidentalis SI., and S. arigusti-

pen7iis SI., the tubercles on the second are not noticeably larger

than those on the other interstices.

The clothing is only distinguishable under the lens; to the

naked eyes, the species appears destitute of clothing.

SCLERORINUS LATICOLLIS Macl.

Maeleay, loe. cit., p. 326.

(J.
Elongate, suboblongate, large. Black, subnitid; without

elothing above ; median ventral vitta black.

Head convex, bi-impressed in front." Rostrum short, thick, exter-

nal ridges subparallel, thick, continued back on to head; median

carina distinct, moderately broad, not continued up head, a narrow

linear puncture at point of junction. Eyes small, ovate. Prothorax

(5*5 X 7 mm.) very widely dilatate, widest in front of middle;

disc closely set with moderately large, rounded granules, largest

around central granules, which are slightly smaller, and along
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subapical impression. Sides granulate. Elytra (11-5x6 '5

mm.), elongate, subparallel, base feebly emarginate, humeral

tubercle moderately prominent, out-turned ; seriate punctures shal-

low, hard to define, interrupted by tubercles, intrastrial granules

distinctly prominent. Interstices tuberculate, tubercles moderately

large, rounded, somewhat elongate at base, conical towards apex;

second with four to six tubercles, separate, not extending to base

nor down declivity; third interstices approximated on declivity,

with a continuous row of fourteen or fifteen tubercles, from base

to apex; fourth with four or five, non-contiguous tubercles; fifth

with ten from humeral angle down declivity, sub-contiguous, the

line interrupted in places ; sixth with seven to nine, close together,

more outwardly directed. Sides with interstices tuberculate, the

tubercles close together, rounded, little prominent. Beneath,

sparsely setigero-punctate ; an oblique impression on each side of

median vitta, extending over the two basal segments; other seg-

ments with more indefinite ; middle of abdomen raised along vitta.

Anterior femora ridged beneath. 0\ ^i^ensions :
(J,

19 x 6*5 mm.

9- Differs in the somewhat less dilatate prothorax, and in the

convex abdomen, the apical segment of which bears a subquadrate

impression at the apex.

Hah.—Western Australia. Type in Australian Museum.

A thoroughly distinct species, most nearly related to S. Elderi

SI., and S. molossus Pasc, the former of which has reddish

tubercles, and is otherwise different. '

SCLERORINUS MOLOSSUS PaSC.

Talaurinus id. Pascoe, Journ. Linn. Soc. xii., 1873. p. 13.

9. Elongate-ovate, convex, robust. Black, subnitid; without

sign of clothing; setae very small, black.

Head strongly rounded, separately so from rostrum, sparingly

setigero-punctate. Rostrum wide, shallowly excavate; external

ridges rounded, feebly convex, sparingly setigero-punctate, not

continued on to head; median carina present, obsolescent in front,

^ small, punctiforra depression at junction with head; basal foveas



BY E. W. FERGUSON. 767

rather indefinite. Eyes rotiindate. Prothorax (6x7 mm.) sub-

rotundate, disc rather strongly convex; disc closely and evenly

covered with hemispherical granules; sides granulate. Elytra

(13*5 X 9 mm.) ovate; apex rather strongly rounded; base emar-

ginate, humeral angles produced, tuberculiform ; suture with fine

granules, thickened at base; second interstice with seven tubercles;

third with fourteen; fourth with five; fifth with twelve; sixth with

nine; tubercles flattened basally, becoming conical posteriorly.

Sides rugosely granulate. Ventral segments feebly maculate with

brownish; fifth segment with a feeble, apical impression. Dimen-

sions: 9) 20x9 mm.
Hah.—Western Australia.

The above description was drawn up, some time ago, from a

specimen compared with the type, which was kindly sent for

examination by the British Museum authorities. I now regret not

having noted several features which might have proved useful in

differentiating this species from its allies. The black colour of the

tubercles would associate S. molossus with S. laticollis Macl., but

my recollection is that it was more closely allied to S. Elderi. I

have a specimen, which, at the time, I identified as a variety of

8. molossus y and which has the tubercles distinctly reddish. This

specimen is readily separated from S. Elderi by the sides of the

prothorax, which are granulate down to the coxae. Compared with

S. laticollis, this specimen has a more convex prothorax, and a

broader rostrum ; as, however, my specimens are of different sexes,

they are hardly comparable.

S. molossus, though described as a Talaurinus, is certainly a

Sclerorinus.

SCLERORINUS ANaUSTIOR, n.Sp.

(J, Closely allied to S. Elderi SI., but narrower. Black, the

elytral tubercles diluted with red ; moderately densely clothed with

minute, obscure, brownish squames; median vitta a rich dark

brown.

Head convex, feebly bi-impressed in front, hardly carinate.

Rostrum about as wide as head, little excavate above; external
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ridges very feebly convergent towards base; median carina rather

broad, not greatly raised; sublateral sulci moderately broad, shal-

low, slighter deeper at base. Prothorax (5-5 x 6*5 mm.) moder-

ately dilatate on sides, subangulate slightly in front of middle;

ocular lobes rather feeble; subapical constriction present, not

deeply impressed ; disc convex, closely set with small, unisetigerous,

somewhat depressed granules; sides with granules obsolete, except

above. Elytra (13 x 7 mm.) very feebly rounded on the sides;

base gently emarginate, the humeral angles noduliform; seriate

punctures small, shallow, indefinite, intrastrial granules small,

hardly traceable, except by setae ; interstices rather strongly tuber-

culate, sutural with small granules not traceable beyond middle;

second interstice with three to five, moderately large tubercles,

separate, slightly elongate, not reaching base, nor extending

down declivity; third with a row of eleven or twelve separate

tubercles, extending from base almost to apex, strongly rounded

towards base, the last four or five more prominent and conical;

fourtli with two near the middle; fifth with a row of nine or ten,

separate tubercles, the last two or three conical; sixth with a row

of nine, more closely set. Sides with tubercles moderately large,

somewhat depressed, sometimes confluent vertically. Ventral seg-

ments longitudinally impressed on each side, the impressions

deeper on the fifth segment. Anterior femora ridged beneath;

legs simple. Dimensions: ^, 22 x7 mm.

Hah.—Western Australia. Type in Coll. Ferguson.

Three specimens are under examination, labelled "Whitlock, C.

French." I am uncertain whether Whitloek is the name of a

place, or of the collector from whom Mr. French received them.

The species is closely allied to S. Elderi SI., of which it might

be more properly considered a subspecies. It may be distinguished

by its smaller, narrower form; and by the smaller, more depressed,

prothoracic granules.

As in other species of this group, the number of tubercles on

each interstice is variable, even on the two sides of the same

specimen. The numbers given in the description are those of the
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type, the relative numbers in the three specimens are shown

below :

—

Interstices.

2. 3. 4. 5. 6.

(l).Type... 3-5 11-12 2 9-0 9

,2) Q iQ 5.g g.|Q jQ
(Tubercles slightly smaller; intra-

^ strial granules more evident.

(3). ... 4-5 9-10 2-3 9-10 8 Tubercles somewhat larger.

Other sjjpcips belonying to (rvoup ii.

S. Dixoni Ferg.—Victoria : Ouyen, Kow Plains.

S. Goudiei Ferg.—Victoria: Birchip.

iS'. occidentalis SI.—W.A. : Upper Mnrchison (type), Keller-

berrin.

S. angustipennis SI.—W.A. : Frazer Range (type) : South-West

Australia. Two specimens, in my collection, labelled S.W. Aus-

tralia, are larger than the types and more elongate ; I do not think

they are specifically distinct.

S. Elderi SI.—The range of this variable species is from South

Australia to the Murchison in Western Australia. I have records

of the following localities: Everard Range (type), Fowler's Bay,

Streaky Bay, Ouldea, Gawler Ranges, Overland Railway (20

miles E. of Kyehering Soak), Cue (Murchison District).

S. amycteroides Ferg.—Victoria: Portland.

S. noctis SI.—Central Australia: Barrow Range.

S. convexus SI.—Central Australia: McDonnell Ranges.

S. convexus SI., var. Spenceri Ferg.—Central Australia: Oul-

dea to Talarinna, Deering Creek, Hermannsburg.

5'. insignis SI.—Central Australia (Elder Expedition).

Cfroup in.

Fifth interstice continuously tuberculate ; third interstices not

approximated on the declivity; middle tibiae simple.

This group has been formed for the reception of a few species

which occur along the highlands of Queensland and New South

Wales. Two other species have been included

—

S. bubalus from

Tasmania, Victoria, and South Australia; and S. dilaticollis from

Victoria—which present the above characters, but which differ in

12
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other respects from the other members of the group. S. horridus

also possesses the main characters of this group, but is so different

in many respects, that I have not included it, but treated it as an

anomalous species.

I have seen a large number of specimens from different localities

in New South Wales, which belong to this group, but which were

mostly represented by single specimens. They showed considerable

variation, inter se, and from any of the described species. I have

not had sufficient material, however, to determine the range of

variation, and have, therefore, described only the most outstanding

forms. I think, however, that the group will be found to be a

much larger one, when the mountain-ranges, particularly in the

southern portions of New South Wales, have been properly

worked.

A species, that occurs commonly on the Blue Mountains, has

been identified by Macleay as S. elongatus Bohem.

Table of species, Group Hi.

l(4).Prothorax finely granulate.

2(3).Elytral tubercles little larger than the prothoracic granules....

S. buhalus Oliy.

3(2).Elytral tubercles much larger than the prothoracic granules....

S. dila ticollis M acl

.

4(l).Prothorax more coarsely granulate.

5(r2).Elytral tubercles in continuous series on most of the interstices.

6(7). Tubercles transversely conjoined on the fifth and sixth inter-

stices; elytra separately mucronate S. a^icaZts Macl.

7(6). Tubercles not as in S. apicalis.

8(9). Ventral vitta yellowish-brown S. Stutchhutyi Ma,c\.

9(8). Ventral vitta black.

10( 11). Elytral strias evident, at least the two inner ones... 5i, aterrimus, n.sp.

11(12). Elytral striae hardly, if at all, traceable S. elongatus Bohem. (?).

12(5).EIytral tubercles well developed, but separate, on all the in-

terstices S. verrucosus M acl.

SCLERORINUS BUBALUS Oliv.

Olivier, Ent. v., 83, p. 399, t. 25, f. 354; Amycterus morosus

Boisd., Voyage Astrolabe, ii., 1835, p. 386; Ferguson, Proc. Linn.

Soc. N.S. Wales, 1911, p. 152.
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As I have recently fully described the type of A. morosus Boisd.,

a further description is unnecessary here.

Specimens in my collection from Victoria(?), differ somewhat

from Tasmanian specimens; and may, perhaps, belong- to a dis-

tinct species. I liesitate to describe them as distinct, as Tasmanian

species appear to vary somewhat. They differ principally in the

almost obliterate sculpture; in one male, the prothoracic granules

are ahnost obsolete ; in another, they are more distinct ; in both, the

elytral tubercles are small and almost obsolete, and the punctures

are hardly traceable. The specimens of a Tasmanian series before

me (5) show some variation in the size of the tubercles , and one male

lias them almost as small as in the supposed Victorian specimens;

a female is also hardly separable from a Victorian ( ?) female.

These specimens, I attribute to Victoria principally because they

were received from Mr. C. French, of Melbourne. I have, how-

ever, seen undoubted Victorian and South Australia specimens

which I attributed to S, huhalus.

SCLERORINUS DILATICOLLIS Macl.

Macleay, loc. cit., 1865, p. 258.

$. Elongate-ovate, of medium size. Black ; clothing reduced to

minute muddy-coloured squames in depressions, ventral vitta black.

Head convex, slightly impressed in front, on each side of median

line. Rostrum short, external ridges parallel, not continued along

head; median carina prominent, about as wide as external

ridges; sublateral sulci rather deep. Prothorax (3*5 x 4*25 mm.)

widely dilatate, subangulate on sides, rather strongly narrowed

before base, postero-lateral angles subreetangular ; ocular lobes

distinct ; subapical impression well marked, median line moderately

distinctly impressed posteriorly; closely set with small, rounded

granules. Sides not granulate. Elytra (8x4-5 mm.) elongate,

little widened posteriorly; base gently emarginate, humeral angles

out-turned, tuberculiform ; seriate punctures small, shallow, rather

indistinct, intrastrial ridges slightly raised, granuliform, but not

prominent; interstices two and four not raised, and without

tubercles ; sutural interstice strongly raised, and eostiform at base

;
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third interstice with large, prominent tubercles, about ten in num-

ber, but variable in both number and position, extending from base

down declivity, or ending before declivity; fifth with a continuous

row of closely-set tubercles, smaller than on third, rounded at

base, conical posteriorly; sixth with a similar row, commencing

rather far from base. Sides vertically rugose, tubercles obsolete.

Beneath, with a deep, oblique impression on either side of base of

median vitta, and fainter impressions on other segments. Anterior

femora with a moderately distinct ridge beneath; intermediate

tibiae simple.

9. More ovate; undersurface convex, fifth segment very feebly

depressed at apex.

Dimensions:
(J,

14 x 4*5; 9, 15 x6 mm.

Hab.—Victoria, Melbourne. Type in Macleay Museum.

Redescribed from specimens in my own collection. This species

is very variable in size, and in the degree of tuberculation of the

elytra. Some of the specimens I have seen, were hardly larger

than S. huhalus, to which the species is most closely allied, but the

elytral tubercles are always larger than in that species.

Two specimens from Caulfield (Melbourne) in the National

Museum, Melbourne, differ in having tubercles on the second and

fourth interstices; they may belong to a new species; at present, I

regard them as a variety.

SCLERORINUS APICALIS Macl.

Macleay, loc. cit., p. 260.

9. Elongate-ovate. Size moderate. Black ; rather densely

clothed in depressions with brownish squames; median ventral

vitta yellowish.

Head convex, forehead very feebly bi-impressed in front. Ros-

trum rather strongly excavate in front; the external ridges

strongly develo])ed, slightly sinuate, the median carina conspicu-

ous, rather broader than the external ridges ; sublateral sulci rather

narrow, deep. Eyes subrotundate. Prothorax (4-5 x 5 mm.)

evenly rounded on sides; subapical and median impressions indefi-

nite; closely set with small, rounded granules, rather larger than in
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S. dilaticollis, the gTanules becoming obsolescent on the sides,

towards the coxie. Elytra (10x6 mm.) moderately produced

to apex, each elytron with a strong, sharp mucro at apex; base

gently emargmate, humeral angle with a strong, rounded tubercle;

punctures shallow, towards sides confluent laterally, and arranged

in a series of transverse grooves, suture raised, costiform at base,

elsewhere with a row of small granules ; second interstice with two

or three moderately large, isolated tubercles ; third with five similar

ones from base to above declivity; fourth with no tubercles; fifth

and sixth, and lateral interstices with tubercles small, and joined

across by the intrastrial ridges to form a series of parallel, trans-

verse rugae separated by deep sulci ; this transverse arrangement

also faintly traceable across the declivity. Undersurface of type

obscured by gum. Dimensions: 9, 16x6 mm.

Hah.—New South Wales (?). Type in Macleay Museum.

The only specimen I have ever seen of this interesting and dis-

tinct species, is the type. Probably the mucronation is a sexual

character; but, apart from this, the transverse rugae render the

species easy of identification.

ScLERORiNUS Stutchburyi Macl.

Macleay, loc. cit., p. 264.

9. Elongate-ovate. Black; with scanty, minute, brown squames

in depressions.

Head strongly convex, front feebly bi-impressed. Rostrum wide,

dorsal surface much narrower than total width; external ridges

prominent, thick, slightly convergent basally, and running on to

head for a short distance; median carina evident, but slightly less

prominent, not extending on to head. Eyes small, rotundate.

Prothorax (4 x 4*75 mm.) widest in ^front of middle, not greatly

ampliate, rather strongly transversely convex; subapical impres-

sion rather indefinite; moderately closely set with rather large,

non-contiguous, rounded tubercles, obsolete on the sides. Elytra

(9 "5 X 6 mm.) not greatly widened posteriorly; base moderately

emarginate, humeri noduliforni, out-turned; punctures shallow,

not definite toAvards the sides, tending to be confluent laterally, this
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tendency more marked on the sides; intrastrial granules distinct.

Interstices tuberculate; sutural costiform at base, elsewhere with

fine granules; second with seven, rather large tubercles, elongate

towards base, more raised and conical posteriorly, extending from

near base down declivity; third with a similar row of eight, from

base down on to declivity; fourth with no tubercles; fifth with a

continuous row of smaller tubercles, somewhat transverse, and

about thirteen in number; sixth with eleven, similar tubercles.

Sides with vertical rugas separated by depressions, not so marked

as in S. apicqlis. Dimensions: $, 15 x 6 mm.

Hab.—Queensland. Type in Australian Museum.

This species may be readily distinguished from the other mem-

bers of the group by the colour of the median, ventral vitta. The

tubercles on the fifth interstice are somewhat irregular ; in a speci-

men, in my own collection, they are almost absent on one elytron.

I believe the type came from Queensland, but do not know from

what locality. There is a specimen, which I refer to this species, in

my own collection, from Tamworth, N.S.W.

SCLERORINUS ATERRIMUS, Sp.n.

^. Elongate, subparallel. Black, subnitid, legs diluted with red;

clothing practically absent; median, ventral vitta black; setae

black.

Head separated from rostrum above by a slight constriction;

external rostral ridges continued back into forehead; median line

rather feebly subcarinate. Rostrum with external ridges slightly

convex in profile, somewhat sinuate as viewed from above ; median

carina strong, narrow, separated from head by a deep puncture;

sublateral sulci broad and deep, especially at base. Eyes ovate.

Prothorax (4x4-5 mm.) widest anteriorly to middle, subangu-

late at sides; ocular lobes not very prominent; disc with rather

large, rounded granules, variable in size, moderately closely set;

sides with granules obsolete. Elytra (10 x 5 mm.) elongate, sub-

parallel; base emarginate, humeri noduliform; with rows of small

punctures, each subtended by a small, setigerous granule, the

inner two rows regular, the outer rows confused and broken by the
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tubercles; interstices with strong, conical tubercles, suture with a

few obsolete granules at base; second interstices with two or three

isolated tubercles; third with a more continuous row of ten, more

closely set, extending almost to apex; fourth with one or none;

fifth with a continuous row of ten closely placed tubercles; sixth

with nine, not reaching to base ; the tubercles of the fifth and sixth

interstices conical, slightly smaller than those of third, and not

transverse. Sides with punctures more regular, the interstices

with subobsolete tubercles. Beneath, with scattered, setigerous

punctures; apical segment concave, not excavate, the posterior and

lateral borders raised. Anterior femora with a well developed

ridge beneath ; tibiae simple. Dimensions :
(J,

17x5 mm.

Hab.—New South Wales, Mt. Kosciusko (Dr. A. Jefferis

Turner). Type in Coll. Ferguson.

Close to the species identified by Macleay as S. elongatus Germ.,

but narrower, with much more evident elytral punctures. Possibly

an extended series, from intermediate localities, would link the two

species up, but, at present, I do not think it can be regarded as

conspecific with the Blue Mountain species.

SCLERORINUS ELONGATUS Bohem.

Bohemann, Schonh., Gen. Cure, vii.(l), 1843,. p. 58.

This species has been referred, and I believe correctly so, to

Sclerorinus, by Macleay, who, moreover, identified it with an insect

which occurs on the Blue Mountains, N.S.W.

An examination of the description enables me to assign the

species with tolerable certainty to Group iii. The description of

the abdomen, "... medio longitudinaliter dense atro-pubescens "

would apply only to S. inconstans, S. alpicola, one or two members

of Group i., and Group iii. The species not belonging to Group

iii., can all, I think, be excluded. Of the species contained in

Group iii., S. huhalus, S. dilaticollis , and S. Stutchhuryi can con-

fidently be excluded; and I do not think that it is likely to prove to

be S. apicalis or S. verrucosus.

Until the type can be examined, I think it wisest to accept

Macleay's identification as being correct, particularly as this insect
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agrees fairly closely with Boliemann's description. It is closely

allied to iS. aterrimus Ferg., but differs principally in the elytra

wanting the regular, striate punctures, these punctures being

almost obsolete in the Blue Mountain species. As Bohemann de-

scribes the elytra as "vix striato-punctata/' I do not think that S.

aterrimus can be identical with S. elonyatus, though it may prove

merely a variety.

Some time ago, Mr. K. G. Blair, of the British Museum, sent me,

for examination, a specimen of S. verrucosus bearing the following

label
—"agrees with specimen in British Museum named elongatus

Germar; compared with Hope's specimen referred to by Schoii-

lierr. I have not found this specimen, the only elongatus in Hope's

Collection being an Acantholophus, ''elongatus mihi" in Hope's

writing."

Bohemann states that he received his specimens from Germar

and Hope.

Germar, in his Insects of Adelaide (Linn. Ent. iii., p. 217),

shortly redescribes *S'. elongatus, and states
—"Specimen a Schon-

lierro e museo nostro descriptum, squamis detritis, tuberculisque

paullo crassioribus ob hoc nunc allato recedit. Striga villosa pec-

toris abdominisque atra, quam signum maris credam, pariter colore

ferrugineo differt." This leaves a suspicion that;, either Germar, or

more probably Bohemann, had mixed up two species; or that pos-

sibly Boliemann's description was based on Hope's specimen. Cer-

tainly, among many species, I have never found a South Austra-

lian species agreeing with Bohemann's description.

SCLERORINUS VERRUCOSUS Macl.

Macleay, locT cit., p. 262.

9- Elongate-ovate. Black; s^^arsely clothed with minute, dingy-

brown squamosity in depressions; median vitta yellow.

Head strongly convex, separately so from rostrum; forehead

feebly bi-impressed, the median line laevigate, not raised, with a

small puncture atjunetion with rostrum, and one above. Rostrum

broad, little excavate; dorsal surface considerably narrower than

total width of rostrum; external ridges subparallel, not continued
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Upon liead, nietliaii carina strong, about as broad as external

ridges; sublateral sulci rather shallow, deeper at base. Prothorax

(-l:X5mm.) subangulate on sides, widest in front of middle;

subapical impression rather indefinite; moderately closely set with

large, rounded, slightly depressed tubercles, varying slightly in

size, and irregularly placed; sides not granulate. Elytra (10x6

mm.) not greatly widened posteriorly; base rather strongly emar-

ginate; humeri with a rather large, projecting tubercle; punctures

not traceable; interstices with strong, conical or subconical

tubercles; sutural with a row of fine, distant granules; second

with a row of eight tubercles, set at even distances, less than the

length of a tubercle, extending from near base down on to de-

clivity; third with a similar row of ten from base down on to de-

clivity; fourth with six, not reaching base, nor extending down

declivity ; fifth with twelve, slightly smaller, subconical, out-turned

;

sixth with thirteen, slightly smaller and less conical. Sides with

strong, vertical ridges, separated by deep furrows, the ridges run-

ning up on to, and including the tubercles of the sixth interstice.

Beneath, convex; ventral segments with irregular imi)ressions on

each side; fifth with a shallow, transverse impression near a;pex.

Dimensions : ^, 16 X 6 mm.

Hah.—New South Wales. Type in Macleay Museum.

Though closely allied to iS. elongatus Bohem. (?), this species

may be readily identified by the tubercles on each interstice being

well separated from one another. I have a male, which was taken,

I believe, at Blackheath, on the Blue Mountains, and which I refer,

with slight doubt, to this species. It has the ventral vitta black.

Probably this species has a wider range inland, as I once took, at

Wellington, the remains of a Sclerorinus, which appeared to be S.

verrucosus.

Group iv.

Fifth elytral interstice tuberculate throughout; intermediate

tibiae with a strong, subapical emargination.

Though but few in number, the species of this Group are very

homogeneous in their general type of structure The Group is, 1
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think, more closely related to the Stutchburyi-group than to the

following one, though the notched tibiae are present in such species

as S. tuberculosus and S. German.

In many of the species, the elytral intei-stices are costiform in

character, the costse, however, often resolving into their component

tubercles. The Group corresponds, therefore, to Group 4 in Mac-

leay's subdivision of the genus.

The species are distributed over the southern tablelands in New

South Wales, extending from the Murray, to at least as far north

as Mudgee.

In addition to the species described by Macleay, three of the

early described species appear to belong to this group. Amycterus

Kirhyi Guerin is almost certainly founded on S. suhcostatus

Macl. I regard Guerin's name, however, as preoccupied by Phali-

dura Kirhyi W. S. Macleay, the two genera being then, as indeed

they really are, considered to be synonymous, notwithstanding that

the two species are now placed in different genera. The descrip-

tion of Amycterus dolens Boisd., would apply to a number of

species of this group ; and S. suhsequens Macl., has been sent to me

from the British Museum as S. dolens Boisd. Until the type can

be located, and authoritatively examined, I think it best to treat

Boisduval's species as non-existent. S. Hopei Bohem., is quite pos-

sibly a grey-clothed species, widely distributed on the western slopes

of the tableland, from Koorawatha to Mulwala on the Murray.

Specimens have been sent to Stockholm for comparison with

Bohemann's type; in the meantime, I have redescribed the species

as S. Hopei Bohem.( ?).

S. vermiculatus Macl., I regard as a synonym of S. suhcostatus

Macl.; and S. interruptus Macl., as a synonym of S. suhsequens

Macl.

I have added one new species, S. suhcarinatus, to the Group.

Table of Species, Group iv.

1(8). Clothing scanty, except on sides.

2(5).Prothoracic granules obsolete or subobsolete in middle, often

confluent.

3(4). Elytral interstices strongly raised, generally costiform (except-

ing sometimes the second and fourth) S. suhcostatus Macl.
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4(3).Elytral interstices less strongly raised, less costiform, the com-

ponent tubercles smaller, granuliform S. squalidus Macl.

5(2).Prothoracic granules distinct, rounded.

6(7).Elytral interstices with the tubercles, as a rule, distinctly

separate *^'. subsequtns Macl.

7(6).Elytral interstices continuous, crenulate S. auhcarinaius, n.sp.

8(1). Clothing dense, light greyish-brown 5. Hopei Boheni.(?).

SCLERORINUS SUBCOSTATUS Macl.

Macleay, loc. cit., p. 258; ^S*. vermiculatus Macl., I.e., p. 2(31;

{1)Amycteru8 Kirhyi Guerin, Voy. Coquille, ii.(2), 1830, p. 121.

$. Size moderately large, elongate, robust. Black; practically

without clothing above ; with, yellow pubescence clothing the sides

of the prothorax, the basal portion of the sides of the elytra, and

the sternal segments; median vitta ochreous-yellow ; legs sparsely

clothed with yellow ; setae black.

Head convex. Rostrum little excavate; external ridges sub-

parallel; median carina moderately prominent, a deep puncture

present at junction with head; sublateral sulci shallow, with a

deep basal fovea. Protborax(5-5 x 6-5 mm.) subangulate, dilatate

on sides, widest in front of middle; ocular lobes moderately large;

subapical impression moderately strongly marked, median line

shallowly impressed ; set with low, semicontiuent granules, almost

or completely obsolete in centre, more rounded and distinct at

lateral angles; sides non-granulate. Elytra (11x7 mm.) not

greatly widened posteriorly; base gently emarginate, humeral

angles rather strongly marked, out-turned; w4th regular rows of

moderately large, open, foveiform impressions, the intrastrial

granules feeble; interstices costiform, the first, third, fifth, and

sixth strongly raised ; the second and fourth less strongly or not at

all raised; third interstice the most strongly raised, somewhat cre-

nulate on upper surface, showing a tendency to split up into elong-

ated tubercles posteriorly; fifth crenulate-costate, sometimes split

into its component tubercles ; sixth composed of elongate, closely set

tubercles ; lateral interstices with tubercles obsolete. Undersurface

with basal, ventral segments flattened or feebly depressed in

middle, the other segments gently convex from side to side.
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Anterior femora not ridged beneath; intermediate tibiaB with a

strong subapieal emargination
;

posterior tibiae with a feebler

emargination.

5. More ovate than the male; convex beneath, without median

vitta, the ventral segments feebly maculate with yellow, the fifth

segment with a feeble transverse impression at extreme apex ; inter-

mediate and posterior tibiae feebly emarginate.

Dimensions ;
(J,

18 x 7; 9, 16 x 6'5 mm.
Hab.—New South Wales : Goulburn, Taralga, Lockyersleigh,

Bathurst, Molong, Wingelo, Bra idwood. Type in Macleay

Museum.

This species has probably a wide range over the southern table-

lands. It is very variable in regard to the elytral sculpture, par-

ticularly in the costiform character of the interstices. The above

description was drawn up from specimens in my own collection, as

access could not be had to the types in the Macleay Museum. 1

have, however, examined these on several occasions, and can find

no valid reason for separating S. vermiculatus from S. subcostatus.

This species is almost certainly the Amycterus Kirbyi of Guerin,

but, for reasons mentioned elsewhere, I regard this name as pre-

occupied.

The specimens from Molong should, possibly, be regarded as a

new species; but they are so closely allied to S. subcostatus, that I

do not care to separate them.

SCLERORINUS SQUALIDUS Macl.

Macleay, he. cif., p. 261.

(J.
Elongate-ovate, relatively broad. Black; without clothing

above, metasternum and sides of ventral segments with small

patches of fulvous; median, ventral vitta fulvous. Setae light

golden-brown.

Head running into rostrum without interruption, forehead

feebly flattened, feebly bi-impressed in front; median line laevigate.

Rostrum wide, doi'sal surface wide; median carina narrow, rather

feebly raised; sulci broad, shallow, with a deeper, subtriangular

fovea at base. Prothorax (4*5 x 5 "5 mm.) transverse, subdilatate,
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widest in front of middle; apical margin feebly sinuate in the

middle above, with prominent, ocular lobes; median line feebly

impressed; gi-anules rugose, irregularly arranged, often confluent,

obliterate in the centre, more distinct and rounded towards the

sides; sides without granules. Elytra (11 X 7mm.) rather broad,

gradually widened posteriorly; base gently emarginate, humeri

prominent, not projecting; seriate punctures open, shallow, each

subtended by a distinct setigerous granule. 8utural interstice

with a continuous row of granules; second interstice with about

eight, narrow, small, elongate tubercles, hardly larger than the

intrastrial granules, each bearing a seta at extremity; third with

a continuous row of seventeen, similar, elongate tubercles, joined

together to make the interstice subcostiform; fourth with six,

similar to second; fifth with a row of about eighteen, similar to

third, but more rounded; sixth with a similar row of sixteen.

Sides with interstices with small, flattened, granuliform tubercles.

Beneath, flattened over ventral segments, without notable im-

pressions, fifth segment very shallowly depressed in middle, the

depression obscured by the vitta. Intermediate tibia? emarginate

on the inner side subapically. Anterior femora not ridged.

9. Differs in having the intrastrial granules smaller, and the

third and fifth more definitely costiform. It differs also in being

convex beneath, and in having simple legs.

Dimensions:
(J,

17 X 7; $, 16 X 6-5 mm.

Hab.—New South Wales: Lambing Flat (Young), Harden.

Type in Macleay Museum.

The specimens from Harden differ slightly from the type in

the elytral interstices; but the species is somewhat variable in

this respect, no two specimens, that I have seen, being quite

alike. The setae are also of a darker colour. I think that this

is probably also a variable character.

SCLERORINUS SUBSEQUENS Macl.

Macleay, loc. cit., p. 263; (i)S. interrupt^is Macl., Joe. cif., p. 263.

Type 9. Elongate-ovate. Black; devoid of clothing; setae

light brown.
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Head convex, bi-impressed in front. Rostrum little excavate;

external ridges conspicuous, running back on to head, with a

slight constriction at point of junction; median carina narrow,

slightly less prominent, and much narrower than the external

ridges, not extending on to head; sublateral sulci shallow, with a

deeper, foveiform depression at base. Prothorax(4*25 x 5-25mm.)

widest a little in front of middle, ocular lobes moderately pro-

minent; closely set with moderately large granules (or tubercles),

slightly confluent, or subconfluent, near centre, rounded, and

separate towards sides, median line with few granules. Sides

with a few obsolete granules above and in front. Elytra (10'5 x 7

mm.) ovate, gradually widened posteriorly; base feebly emargin-

ate, humeral angles nodulose, out-turned; seriate punctures small,

intrastrial ridges setigerous, hardly definitely granulate. Inter-

stices tuberculate : sutural narrow, somewhat raised and costiform

;

second with six, narrow, elongate tubercles, the basal four con-

nected and costiform; third costiform, composed of elongate, nar-

row tubercles, connected together, and becoming separate and

feebly conical on the declivity; fourth with one or two, small,

elongate tubercles; fifth with a continuous row of sixteen, small,

rounded tubercles, closely set but not costiform; sixth with a

similar row of twelve. Beneath, convex. Intermediate tibise with

a shallow, subapical emargination. Dimensions .-9,16x7 mm.

Hah.—New South Wales: Mudgee. Type in Australian

Museum.

The above description was drawn up from the type in the

Australian Museum. The type of S. interriiptus Macl., also a

female, in the same collection, was examined on the same occa-

sion, and the following notes made:

$. Smaller than *S'. subsequens; head and rostrum similar; pro-

thorax (3-5 X 4*5 mm.) with granules slightly less prominent,

rounded. Elytra (9x6 mm.) with punctures shallower; second

interstice with four or five, isolated tubercles, shorter and more

raised, not at all costiform; third with about nine tubercles, the

basal five connected, forming an irregular costa; fourth without

tubercles; fifth with twelve tubercles, more elongate than in >S'.
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subsequens, connected together, costiform; sixth with a similar

row of eleven. Beneath, as in *S'. subsequeiis. Dimensions: 9,

14x6 mm.
Hah.—Mudgee.

Despite the apparent difference in the elytral tubercles, I am

inclined to regard the two specimens as belonging to but one

species. There are, in the Australian Museum, and in my own

collection, specimens which are intermediate between the two

types in their elytral sculpture. There are specimens in my own

collection from Tarana, which I attribute, with some slight doubt,

to S. suhsequpms; the females are much alike, but a male is much

more coarsely tuberculate than any Mudgee specimens, especially

when compared with a male from Mudgee, which seems to be the

same as S. inte^^ruj^tus. There is also some doubt as to whether

the Australian Museum specimen of >S'. interrnptus is actually

the type. Macleay gives the measurements as 8x3^ lines, but

the Australian Museum specimen measures only 7x3 lines,

though agreeing in other respects with the description. Tenta-

tively, I propose to sink S. inferruptus under S. subspquens,

retaining the latter name, although the former is described

before the latter on the same page.

SCLERORINUS DOLENS Boisd.

Boisduval, Voy. Astrolabe, ii., 1835, p. 37 6; Macleay, loc. cit.,

p.264.

The description of the elytra leaves no doubt that this species

is a member of Group iv. As the prothorax is described as

"confertim granulato," the species is evidently different from S.

subcostatus Macl., or S. squalidus Macl. The description of the

elytral interstices may well be quoted:—"On voit sur chacune

d'elles sept coles elevees, interrompues, comme rongees, moins

distinctes sur les flancs qu'en dessus. Les intervalles sont ponc-

tues irregulierement et occupes par des points eleves, confluents

parfois et disposes sans ordre." This description would apply

almost equally well to *S^. subeqiie.iis and •>, subcarinatus. A
specimen sent out from the British Museum, for examination,
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under the name of ''dohns, Boisd.(?)," proved to be a specimen of

>S'. subsequens.

While I think it likely that this synonymy will prove correct,

I do not think it advisable, at present, to sink Macleay's name

for Boisduval's.

SCLERORINUS SUBCARINATUS, n.Sp.

^. Elongate, ovate; of median size. Black, opaque; without

clothing above, save for a few minute scales in depressions; with

conspicuous patches of golden-yellow pubescence on the sides of

the prothorax, the metasternum, and first abdominal segment;

with a bright golden-brown median vitta, and a few, long, black

seta^ intermingled. Set fie black.

Head continuous with rostrum above; the external, rostral

ridges continued back on to head, but not carinate, with a nar-

row, median line free from setj^, but not raised, elsewhere strongly

nigrosetose. Rostrum little excavate, external ridges subparallel;

median carina raised, not very prominent, separated from head

by a small fovea; sublateral sulci rather shallow, deeper, fovei-

form at base. Prothorax (5x5 "5 mm.) moderately strongly

rounded at sides; apical margin lightly sinuate above, with pro-

minent, ocular lobes; disc closely set with small, rather depressed

granules, frequently subconfluent, but nowhere obsolete, except

immediately along anterior margin; sides only granulate above.

Elytra (10-5 X 6"5 mm.) rather strongly rounded on sides; base

moderately deeply emarginate, humeri prominent, noduliform;

disc rather deeply striate, with small, open punctures in strij^e,

each subtended by a seta; interstices raised, costiform, narrower

than the stride, edge very obsoletely serrate, serrations more

definitely granuliform on the more lateral interstices, and on the

declivity, each with a long, decumbent seta. Sides with closely

set, rounded, depressed granules on the interstices, the latter not

costate. Beneath, flattened. Anterior femora not ridged;

middle and posterior tibise with a deep, subapical emargination.

9. Similar to
(J,

more ovate; sculpture similar, but elytral,

intrastrial granules distinct; beneath, convex, the median vitta
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much feebler, not hirsute, tibiae with much feebler emarginations.

Dimensions: $, 17 x 6*5; 9, 17 x 7 '5 mm.

Hab.—^.^^N.'. Grenfell (T. G. Sloane and E. W. Ferguson).

Type in Coll. Ferguson.

I do not think that this species can be confused with any pre-

viously described one. S. subsequens is its nearest ally, but differs

in the rather larger, prothoracic granules, and in the elytral

sculpture, to some extent. It is, of course, possible that S. dolens

Boisd., may prove to be this species.

Group V.

Fifth interstice typically tuberculate only at the base, or more

feebly tuberculate than on the other interstices.

The species constituting this Group may be further subdivided

into four Subgroups.

Subgroup A contains the more typical species of the Group,

and comprises a number of closely allied species often difficult to

separate, in many cases, leading into one another. S. loiigus, S.

vpstitns, and *S'. Stewarti are undoubtedly closely allied, but I

have regarded them as distinct; S. tctniatus Pasc, is a synonym

of ^S. Steioarti Macl. S. pilular'ius Macl., is closely allied to S.

sjtblinpatus Macl., and S. alpicola Ferg., to S. inconstans Lea.

Subgroup B contains but a single, named species, S. exilis. I

have specimens of it from Widgiewa and Condobolin; but the

specimens from the latter place differ in some respects, and might

be regarded as distinct, or, at least, as a variety.

The Subgroup has the tubercles on the elytra all separated, and

they are present at intervals all along the fifth interstice. On

this account, it might be thought advisable to remove this species

from the Group, but it is, in other respects, so closely allied to

the other members, that I have not thought it necessary.

In Subgroup C, the tubercles are closely set on the third and

sixth interstices, and few or absent on the others. The third

interstices are also approximated on the declivity. So far, only

two species fall into this Subgroup, S. biordi7iatus Macl., and *S'.

Blackburni Ferg., found on opposite sides of Spencer's Gulf.

13
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Subgroup D contains those species of Group v., which have

the intermediate tibiae with a strong, subapical notch. >S^. tuher-

culosus MacL, from Victoria, and S, Qitee^islandicus, sp.n., from

Queensland, are larger than the others. Of these latter, S. Ger-

mari appears to form a centre around, and from which, several

variations occur. I have, however, not considered these as speci-

fically distinct, except in the case of S. parvulus and *S'. mucroni-

pennis.

S. mucronatus Macl., and S, meliceps Pasc, should probably

also come into Group v., the former being probably a synonym

of S. tuberculosus.

The Group, while on the whole a natural one, tends to lead, on

the one hand, through »S'. iyiconstans to the Stutchburyi-group;

and, on the other, through S. tuhermdosns and S. Queenslandicus

to the subcostatus-group.

The majority of the species are inhabitants of South Australia,

though several extend into Victoria. S. inconstans, S. exilis,

and S. Stewarti occur in New South Wales; while S. Queens-

landicus is from Southern Queensland. S. meliceps Pasc, is from

Central Queensland.

Table of Species. Group v.

Subgroup A. —Without the special features found in the other subgroups.

1(10). Median vitta reddish-yellow or brown.

2(7). Tubercles conspicuous, not obscured by clothing.

8(4). Clothing uniform, grey S. longus Macl.

4(3). Clothing darker, with three, obscure vittae on each elytron.

5(6). Tubercles comparatively large » .S'. vestitus Macl.

6(5). Tubercles small S. Stewarti Macl.

7(2).Elytral tubercles more or less obscured by clothing.

8(9). Form narrow, subparallel; rostral clothing white

S. sublineatus Germ.

9(8). Form more ovate, robust; rostral clothing yellow... »9. pilularius M&c\.

10(1). Median, ventral vitta black S. inconsfans hea,-

Elytral tubercles fewer and smaller than in S. inconstans.

S. alpicola Ferg.

Subgroup B.— Tubercles separate, at intervals along all the inter-

stiges, excepting sutural S. exilis Macl.
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Subgroup C—Third and sixth interstices alone strongly and closely tuber-

culate; third interstices approximated on the declivity.

11(12). Elytra with conspicuous, white vittse ^S". biordinatus Macl.

12(11). Elytral clothing darker; tubercles larger S. Blackhurni ¥evg.

Subgroup D. —Intermediate tibiae with deep, subapical emargination.

13(16).Tubercles large, conspicuous.

14(15). Intrastrial granules conspicuous S. tnbeyxidosuH Macl.

15( 14). Intrastrial granules obsolete ...5. Queenslandicux , n.sp.

16(1 3). Tubercles small, granuliform.

17(20). Elytra not mucronate in the female.

18( 19). Prothoracic granules elongate, subobsolete S. G^ermari Macl.

l9(18).Prothoracic granules discrete, rounded S pai^vuhis Mii.c\.

20(17). Elytra separately mucronate at apex in the female

S. mucronipennis Ferg.

SCLERORINUS LONGUS Macl.

Maoleay, loc. cit., p. 258.

(J.
Elongate-elliptical; size large. Black; densely clothed with

light grey subsquamosity; beneath, with greyish-yellow clothing

at sides, and with a light golden-brown, median vitta.

Head not quite in the same plane with rostrum above; the

external, rostral ridges continued back to above eyes; median

line bare in front, hardly carinate. Rostrum short, rather nar-

row across the external ridges, these parallel; median carina dis-

tinct; sublateral sulci shallow, deeper at base. Eyes rotundate,

Prothorax (5*5 X 6*5 mm.) subdilatate on sides, widest in front of

middle; apical margin rounded above, with moderately prominent,

ocular lobes. Disc with a moderately distinct, subapical impres-

sion; with median and sublateral lines free from granules, hardly

impressed: granules variable in size, small, with a few larger ones

about subapical impression, and a few near the base, the granules

rather distantly placed. Sides sparsely granulate above, and in

front. Elytra (12'5 x7'5mm.) subelfiptical, gently rounded on

sides; base feebly emarginate. Seriate punctures small, in some-

what flexuous lines, distorted by the tubercles; intrastrial gran-

ules small, not at all conspicuous; interstices tuberculate, sutural

with a few, small, rounded tubercles at base, rapidly deteriorat-

ing into widely separated granules, not traceable much beyond
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the middle; second interstice with four, widely separated, sub-

conical tubercles, not reaching baSe, nor apex; third with a row

of nine, from base to half-way down declivity, tubercles separate,

smaller near base, otherwise as on second interstice; fourth with

one or two near middle; fifth with a moderately large, humeral

tubercle, followed by a few, small granules, becoming obsolete

and not traceable; sixth with a row of about seven, moderately

distantly placed, smaller than on other interstices (except the

fifth), not reaching base. Sides with three rows of small, rounded

granules, the uppermost reaching to base, the middle to a level

with the basal end of the sixth interstice, and the lowest much

finer, only traceable posteriorly. Apical, ventral segment concave

on either side of median vitta. Legs simple. Dimensions:

(J,
20 X 7 5 mm.

Hah.—South Australia [exact locality uncertain]. Type in

Macleay Museum.

SCLERORINUS VESTITUS Macl.

Macleay, oj). cit, 1866, p. 323.

Close to »S'. longus, narrower, more elongate. Black; clothing

dense, brownish; prothorax with traces of a median vitta; elytra

with an interrupted, greyish vitta internal to third interstice,

and a broader, interrupted, sublateral one ; sides with light,

almost white, clothing, extending over the whole side of pro-

thorax, and along the lower half of the side of the elytra; cloth-

ing beneath greyish, punctate with black spots; median vitta

golden-brown.

Head and rostrum much as in S. longus. Prothorax (5x6
mm.) subdilatate, with subapical constriction less distinct; gran-

ules larger than in »S'. longus, varying in size, with larger ones in

front of, and behind centre of disc. Elytra (12 x 6 "5 mm.) more

elongate; seriate punctures as in -S'. longus; tubercles variable in

size in different specimens; sutural interstice with semiconfluent,

rounded tubercles at base, hardly traceable beyond middle; second

with about six, rounded at base, conical nearer apex; third with

ten or eleven, similar to those of second, extending down de-
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clivity; fourth with three or four about centre; fifth with a small

humeral tubercle, followed by a row of others, variable in number

and p(xsition, generally obsolete after the shoulder, in type(?)

eight in number, nearly reaching declivity; sixth with about ten,

small, conical tubercles, more closely placed than in S. long us.

Otherwise as in that species.

9. More ovate than (J;
convex beneath, with the median vitta

less marked.

Dimensions :
^J,

19 x 6*5; 9, 20 x 8 mm.

Hab.—South Australia: Flinders Range, Gawler Ranges—Vic-

toria: Birchip, Sea Lake, Murray River.

Described from a pair in the Macleay Museum, which agree

with Macleay's description, and are probably his types. The

male, however, has the fifth interstice more tuberculate than in

any other specimen I have seen. The size of the tubercles

varies; in some specimens they are larger than in -S^. long its, in

others they are smaller. The number of tubercles on each inter-

stice also varies considerably.

The specimen standing over the label -S^. mucronatus MacL, in

the Macleay Museum, belongs to this species, but does not agree

with the description of S. mucronatus.

ScLERORiNUS Stewarti Macl.

Macleay, op. cit., 1865, p. 252; S. tceniafus Pasc, Journ. Linn.

Soc, 1873, p.8.

9. Elongate, elliptical-ovate. Black ; densely clothed with

brown squamosity; prothorax indistinctly trivittate; each elytron

trivittate, an incomplete vitta along each side of suture at the

base, a vitta internal to third interstice, and a broader vitta along

each side of disc; sides of prothorax and lower portion of sides

of elytra also with lighter clothing; below, densely clothed with

light grey, and with a reddish-brown, median vitta.

Head and rostrum as in S. long us. Prothorax (5 x 6 mm.) sub-

angulate, dilatate; subapical impression well marked; moderately

closely granulate, granules small, slightly larger about constric-

tion, and in the middle near the base, absent or fewer and
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smaller along vittne. Elytra (13x8 mm.) with the interstices

slightly raised, tuberculate; tubercles small, much smaller than

in *S. lo7igus or S. vestitus, slightly elongate, subconical pos-

teriorly; second with six from about middle down declivity;

third with a subcontinuous row of about eleven; fourth with four,

spaced-out over middle portion; fifth with humeral tubercle fol-

lowed by three small tubercles, and a row of granules barely

traceable through the clothing; sixth with a row of fourteen,

very small tubercles, rather closely placed, subconical. Sides

with interstices granulate. Beneath, convex. Dimensions: 9?

20 X 8 mm.

Hab.—"Stewart's Land, Central Australia." Type in Macleay

Museum.—South Australia: Blinman—New South Wales: Dar-

ling River (Coll. Lea).

The last three species are all closely related, so that it is some-

what questionable whether they are more than subspecies; I think

it well, however, to retain the three names. All the species vary

much in size, and also in the number and size of the tubercles,

particularly those on the elytra; in some specimens of S. longus,

the tubercles are larger than in some specimens of *S'. vestitus,

but the reverse is common; and I have seen larger tubercles in

^S'. vestitus than in the other two species. The colour of the

clothing is dependable, except in the case of abraded specimens;

^S'. longus has uniform light clothing, *S'. vestitus and S. Stewai^ti are

more darkly clothed, and have each elytron trivittate, apart from

the colour. 6'. longus may be distinguished by the prothoracic

tubercles more widely separated, and also by the fewer and more

widely separated tubercles on the sixth, elytral interstice. *S'.

Steivm^ti has the elytral tubercles much smaller than in the other

two, and has more numerous, and more closely placed tubercles

on the sixth interstice.

S. longus occurs in South Australia, but I am ignorant of its

exact habitat. S. vestitus occurs in the Flinders Ranges, South

Australia, and in the Mallee-districts of Victoria. There appear

to be slight differences between the eastern and western speci-

mens, but not definable ones. 8. Stewarti occurs inland in South
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Australia; probably its habitat will be found to extend from the

Lake Eyre Basin to, at least, the Darling River. I have a

specimen from Condobolin, which I cannot separate from S.

Stewa7'ti, and there is another in the Australian Museum from

Mossgiel. S. tceniatus Pasc, is certainly synonymous with S.

Steivarti. I have a specimen which was compared with Pascoe's

type by Mr. Blair, who writes that it is smaller than the type;

but the specimen is a small one, as compared with the type of

S. titeivarti.

ScLERORixus suBLiNEATUS Gcrmar.

Germar, Linn. Entom., iii., p. 21 7; 8. marginatus Pasc, loc.

cit., p. 9.

(J.
Moderately large, elongate, subparallel, relatively narrow.

Black; densely clothed with ochreous-brown squamosity; head

trivittate with white, the median vitta bifurcate on the rostrum;

prothorax trivittate; elytra with a broad vitta along each side of

disc, and an obscure vitta, more marked posteriorly, along suture;

sides of rostrum, prothorax, and elytra vittate with white, on

prothorax clothing almost the whole side, on elytra extending

along lower border; sternal and abdominal segments maculate

with white laterally, median vitta reddish-brown, the space

between the median vitta and the lateral maculse bare; legs with

moderately dense, white clothing, with small, black spots. Setfe

dark.

Profile of head and rostrum slightly undulate at junction;

external, rostral ridges continued back along head for some dis-

tance; median carina present as a narrow, Isevigate line, extend-

ing for a short distance on to head, not greatly raised. Pi"o-

thorax (4x5 mm.) moderately dilatate-, widest in front of middle;

subapical impression moderately distinct, median and sublateral

vittae free from granules, but not definitely depressed; elsewhere

set with small granules, widely separated, obscured by clothing

in the middle, slightly larger along the subapical impression and

basally. Sides with a few, scattered, subobsolete granules.

Elytra (12x5*5 mm.) elongate; base feebly emarginate; seriate
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punctures small, indefinite, the granules little evident, obscured

by clothing; sutural interstice with fine granules, the other in-

terstices tuberculate; second somewhat raised, with a few, small,

isolated tubercles, subconical and more prominent posteriorly, not

reaching base, but extending almost to apex; third with a row

of widely separated tubercles from base to edge of declivity;

fourth with a few not reaching base, nor extending down de-

clivity; fifth with a humeral tubercle and one or two small ones

behind it, thence represented by a row of small granules, sixth

with a more continuous row, subconical, larger posteriorly. Sides

with small, regular, granuliform tubercles on the upper two in-

terstices only. Undersurface deeply longitudinally furrowed on

either side of base of median vitta. Anterior femora not ridged

beneath; third joint of anterior tarsi somewhat asymmetrical.

9. Differs from the male in its more ovate form, and convex,

ventral surface.

Dimensions : $, 17"5 x 5*5: 9, 17*5 x 7 mm.

Hah.—South Australia : Adelaide, Moonta, Peterborough,

Blanchefcown, Balaklava—Victoria: Sea Lake, Melbourne.

In ascribing the name suhlhieatus to the above species, I am
following Macleay's identification, I think, however, it is

correct, as it agrees with Germar's description, and is, moreover,

one of the commonest species of Scleroriniis in South Australia.

Of S. mai'ginatus Pasc, I have seen a cotype, sent out from

the British Museum for examination.

The species, besides being one of the commonest, is one of the

most variable, in size, relative width, and clothing.

SCLERORINUS PILULARIUS Macl.

Macleay, op cit., 1866, p. 324.

(J.
Elongate-ovate. Black; clothing dense, varying in colour

from cinereous to ochreous and dark brown; head with narrow,

supraorbital vitta, and a broad, median vitta, extending on to

rostrum, of a yellowish-brown; prothorax very feebly trivittate;

elytra with an interrupted vitta along third interstice, and a

broad vitta along lateral margin, of a whitish colour or lighter
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than the predominant colour of the clothing; sides of prothorax

and elytra with greyish-white along lower border; sides of sternal

and abdominal segments clothed with greyish-white; median vitta

reddish-brown.

Head and rostrum in same plane above; external, rostral ridges

subparailel, extending on to head; median carina narrow, little

raised, showing as a fine, l?evigate line through clothing; sub-

lateral sulci moderately broad, basal foveie concealed by clothing.

Prothorax (4 x 5 mm.) subdilatate on sides; ocular lobes moder-

ately prominent; subapical impression rather indefinite, median

line slightly impressed; granules small, slightly larger than in S.

sublineatus, and rather more closely set, but not contiguous;

sides with smaller granules. Elytra (12x7 mm.) broader and

more rounded on the sides than in S. sublineatus; base gently

emarginate, humeral angles noduliform; seriate punctures shallow,

indefinite, intrastrial granules moderately prominent, but con-

<*.ealed by clothing: interstices tuberculate, tubercles small, about

the same in size and arrangement as in S. sublineatus; second

with a few isolated tubercles; third with a continuous row of

about fifteen, becoming more spaced-out posteriorly, and extend-

ing down declivity; fourth with a few isolated tubercles; fifth

with humeral tubercle followed by three or four smaller ones, and

then by a row of granules; sixth with a moderately closely-set

row of tubercles, not reaching base. Sides with interstices set

with depressed, granuliform tubercles. Undersurface as in iS.

sublineatus. Anterior femora feebly ridged beneath; tibire not

notched. Dimensions .•

^J,
18 x 7 mm.

9. Differs in being more ovate, with the ventral surface more

convex.

//rt6.—S.A. : Flinders Range, Tarcoola, Ouldea, Wilgena, Mus-

grave Range.

Described from specimens in my own collection. Though
closely allied to S. sublineatus, I think the present species is

undoubtedly distinct. It is a broader, more ovate species, and,

apart from other differences, this will always separate the males,

tlie females being less easily distinguished. The clothing is
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different, but, in this respect, both species show considerable

variation. The clothing on the rostrum, however, appears to be

constant; in S. pilularius'ii is yellow, contrasting with the almost

snowy-white clothing of S. suhlineatus. S. pilularius appears to

replace S. sublineatus in the western portions of South Australia.

I am uncertain whether the types are in the Australian or in the

Macleay Museum.

ScLERORiNUS EXiLis Macleay.

Macleay, loc. cit., p. 245; S. angustatus Macl., Z.c, p. 246.

Elongate, elliptical. Black, tubercles reddish; densely clothed

with dark brown; head, prothorax, and elytra conspicuously tri-

vittate with white, the median vitta bifurcated on the rostrum;

sides of prothorax and elytra vittate with white along lower

border; undersurface with scattered, yellow pubescence, and with

a strong, median, golden, hirsute vitta.

Head convex, forehead very slightly depressed in front, not

carinate. Rostrum moderately short; external ridges subpar-

allel, somewhat out-turned at base; median carina narrow, little

elevated; sublateral sulci broad, shallow, deeper at base. Pro-

thorax (5x6 mm.) moderately strongly rounded on the sides,

apical margin gently rounded above, with moderately prominent,

ocular lobes ; subapical impression distinct ; median line not

impressed ; set with small, but rather conspicuous, distinctly

separated granules; sides not granulate, except above. Elytra

(14 X 7 mm.) subelliptical; base gently emarginate, humeral angles

distinct, set with a small tubercle; seriate punctures moderately

distinct, each subtended by a small, setigerous granule; interstices

with isolated tubercles, rounded near base, becoming conical pos-

teriorly; suture with a row of fine granules, larger at base; second

with a comparatively few, isolated tubercles, from near base to

edge of declivity; third with more numerous tubercles, extending

from base to apex; fourth with a few tubercles near middle; fifth

with isolated tubercles extending from humeral angle to edge of

declivity, sixth with tubercles more closely set with outwardly-

projecting, conical tubercles, not reaching to base. Sides with
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tubercles depressed, granuliform. Undersurface with a some-

what ill-defined but deep furrow on either side of median vitta

at base; fifth segment with an oblique, longitudinal depression

on either side, extending on to fourth segment. Anterior femora

not ridged beneath; tibiae simple; anterior tarsi with third joint,

and, to a less extent, the second, asymmetrical, the inner portion

broader and more expanded than the outer.

9. Differs in its more robust form, convex undersurface, the

fifth segment with a shallow, transverse, apical impression, less

hirsute vitta, and in the simple tarsi.

Dimensions :
(J,

22 x 7; 9? 21 x 7 "5 mm.

Hah—N.S.W. : Lower Murrumbidgee (Macleay), Widgiewa

(T. G. Sloane). Type in Macleay Museum.

Described from specimens in my own collection. I have in-

cluded this species in Group v., although the tubercles are present

at intervals alonsf the whole lenerth of the fifth interstice. In

general appearance, however, it is more closely related to the

species of this Group than to any other. It will be noted that,

in almost all the Groups, there are species presenting this pecu-

liarity; and Macleay placed them together in his third aggregate.

In all cases, however, the general appearance and other details of

sculpture show the true affinities. I refer specimens from Con-

dobolin, with some doubt, to this species; they differ somewhat

in the colour of the clothing, in the more sparsely granulate pro-

thorax, and, to a slight extent, in the elytral sculpture. The

species is variable in size, and S. aiigusfatfis seems to me only a

small male, although the setae on the pi'othorax are of a paler

colour.

SCLERORINUS BIORDINATUS Macl.

Macleay, o]). cit., 1866, p. 326.

(J.
Large, elongate, subparallel. Black; densely clothed with

ochreous-brown squames ; head trivittate with lighter golden-

brown, median vitta* bifui'cate on front and rostrum; prothorax

trivittate with greyish-white; elytra quadrivittate with greyish,

white, a narrow vitta internal to third interstice, a broader vitta
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along lateral margin; sides broadly vittate along lower edge with

white; median ventral vitta golden-brown.

Head with a rather broad ridge on either side of upper surface,

continuous with external, rostral ridges; median line of forehead

laevigate, hardly carinate. Rostrum short, little excavate, the

external ridges subparallel; median carina narrow, but prominent;

sublateral sulci broad, shallow, with a deeper fovea at base. Pro-

thorax (5 "5 X 6*5 mm.) widely dilatate, subangulate on sides,

roughly hexagonal in shape, widest slightly in front of middle;

ocular lobes not prominent; disc with a distinct, subapical impres-

sion, most evident near sides, mesial line not impressed; set with

rather small, round, discrete granules, absent along vittae; sides

without granules, except above. Elytra (14x7 mm.) elongate,

little widened posteriorly; base evenly emarginate, humeral angles

tuberculiform; seriate punctures small, shallow, attendant granules

small and inconspicuous; interstices three and six with a con-

tinuous row of closely-set, conical tubercles extending from base

(in sixth, not quite reaching base) to half-way down declivity,

the third interstices slightly approximated on declivity; second

interstice with one or two isolated tubercles, or without any;

fourth with none; fifth with two conjoined tubercles at base,

forming the humeral tubercle. Sides with upper interstice

nodulose, the other interstices without tubercles or granules.

Undersurface with a longitudinal furrow on either side of median

vitta at base; fifth segment slightly rugulose on either side of

ventral vitta. Anterior femora with a ridge on outer half of

undersurface; tibiae not notched.

^. Differs from the male in its ovate form, and in its strongly

convex, ventral surface, with feebler, ventral vitta; the fifth seg-

ment bears a shallow, median impression at apex.

Dimensions: ^, 20 X 7; $,19x7 mm.

}£(ib. —S.A.: Yorke Peninsula. Type in Macleay Museum.

Described from specimens in my own collection. With the

exception of -S^. Blackbunii, which has larger prothoracic and

elybral tubercles, I know oh' no species with which the present

one could be confused. Though Macleay placed this species
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among those having the fourth (i.e , the fifth) interstice con-

tinuously tuberculate, he was certainly in error, as this interstice

is only tuberculate at the humeral angle. The contrast of the

black tubercles against the brown clothing relieved by the white

vittee, renders this species one of the most beautiful in the genus.

ScLERORiNUS Germari Macl.

Macleay, op. cit., 1866, p. 325.

(J.
Small, elongate, subparallel. Black; densely clothed with

brownish subpubescence, vittate with grey; head trivittate,

median vitta bifurcate on rostrum; prothorax trivittate; elytra

with an interrupted vitta along side of disc, and another along

third interstice; sides of sternal and ventral segments clothed

with white; median vitta dark golden-brown, segments sparsely

clothed with whitish pubescence between vitta and lateral patches.

Head slightly depressed in front, median line bare in front,

but not carinate. External rostral ridges parallel, not continued

on to head: median carina bare, not appreciably raised; sub-

lateral sulci rather narrow, deepened posteriorly. Prothorax

(3-5 X 4*5 mm.) rather widely dilatate on sides; set with small,

moderately closely placed granules, smaller and almost obsolete

over centre of disc; sides granulate. Elytra (9 X 5 mm.) little

rounded on the sides; base gently emarginate; seriate punctures

rather wide, obscured by clothing, irjtrastrial granules not

traceable through clothing ; interstices very feebly raised,

tuberculate, tubercles small, subconical towards apex; second in-

terstice with two or three, not reaching base, nor extending

down declivity; third interstices slightly approximated on de-

clivity, tubercles obscured by clothing, about ten on each, ex-

tending from base to down declivity; fourth with one or two;

fifth with a moderately distinct humeral tubercle, and a short

row rapidly diminishing in size, followed by a few, isolated

tubercles; sixth with a continuous row of small tubercles, out-

wardly directed, not reaching base. Sides with interstices gran-

ulate. Undersurface with ventral segments flat. Anterior

femora feebly ridged beneath; intermediate tarsi with a strong

subapical emargination.
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5. Differs in being somewhat more ovate; elytra not mucro-

nate; ventral surface convex; tibiae simple.

Dime7isio7is : ^, 14 X 5; ^, 12x5 mm.
Hab.—S.A.: Port Lincoln. Probably widely distributed in

South Australia.

Described from specimens in my own collection. It is some-

what uncertain whether the Australian Museum or the Macleay

Museum possesses the type of the species, as it is represented in

both collections.

I have elsewhere noted the occurrence of what I regard as

varieties of this species; some of these may probably prove dis-

tinct. Of present described species, this can be confused only

with *S. parvulus (see under that species), and" »S'. mncronipennis.

The latter is distinguished by the mucronation of the elytra of

the female. The notched tibiae, inter alia, will distinguish it

from S. albovittatus, which it somewhat resembles.

SCLERORINUS PARVULUS Macl.

Macleay, op. cit., 1865, p. 260.

This species is hardly distinct from S. Germari, except in the

o-ranulation of the prothorax. In S. parvulus, the granules are

evenly rounded, and not obsolete in the centre. I am unwilling

to sink >S^. Germari, which is the later name, until certain that

the differences are merely varietal and not specific. I have seen

specimens, which I attribute to S. parvulus, from the vicinity of

Adelaide, if I remember correctly.

It may be noted, that I regard the Macleay Museum specimen

as the type; in the Australian Museum, there are two specimens

labelled S. parvulus; one is a small specimen of S. horridus, and

the other is probably so also, but it is too dirty for determina-

tion.

SCLERORINUS TUBERCULOSUS Macl.

Macleay, op. cit., p.256; {1)S. mucronatus Macl., I.e., p.255.

(J.
Size moderately, large; elongate-ovate. Black; with rather

sparse, brownish subpubescence in depressions; median, ventral

vitta dull golden-yellow.
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Head moderately strongly ridged on either side in front, with

a feeble, median, laevigata carina. Rostrum little excavate; ex-

ternal ridges thick, slightly convergent to base; median carina

prominent; sublateral sulci moderately broad, foveate at base.

Prothorax (4-5 x 5*5 mm.) rather widely dilatate, widest in front

of middle^ subapical and median impressions moderately distinct;

closely set with moderately large, rounded granules, larger along

subapical impression and behind middle; sides granulate. Elytra

(10 X 6 mm.) moderately and evenly widened posteriorly; base

emarginate, humeral angles tuberculiforra, produced anteriorly;

disc with seriate punctures shallow but moderately distinct, sub-

tended by small but evident, setigerous granules; interstices with

large, strong tubercles, somewhat elongate towards base, conical

towards apex of elytra ; second interstice with a few about

middle; third with a continuous row, about nine in number, from

base to half-way dqwn declivity; fourth with one or two; fifth

with the humeral tubercle followed by a few, small tubercles,

rapidly degenerating into granules; sixth with a regular row of

closely set tubercles, about twelve in number, smaller than on

other interstices, conical posteriorly and outwardly projecting.

Sides with interstices granulate. Beneath, with segments flat.

Anterior femora feebly ridged on outer half of undersurface;

intermediate tibiae with a strong, subapical emargination; pos-

terior tibiae more feebly emarginate; anterior tarsi symmetrical.

5. More ovate than male, ventral segments convex, inter-

mediate tibiae simple.

Dimensions : ^, 16x6; 9, 16 x 6 mm.

Hab.— Victoria. Type in Macleay Museum.

Described from specimens in my own collection. The species

varies somewhat in size, but I can detect no other difference

between the extremes. The presence of the subapical notch on

the intermediate tibiae would ally this species with ^. Germari,

from which the larger size and sombre clothing will readily

separate it. S. Queenslandicus, which is also closely allied, is a

somewhat shorter, more ovate species, with fewer tubercles, and
inconspicuous, intrastrial granules.
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S. mucronatus Macl., T place, with some doubt, under S. tuher-

culosus. The type has been misplaced, as, on the name-label in

the Macleay Museum, is a large specimen of S. vestitus, which

does not agree with the size or description given by Macleay.

Close to it in the collection, however, is a specimen which fits

Macleay's description very closely, and I think it is probably

Macleay 's type. Compared with female specimens of S. tuher-

culosus, it differs only in the presence of a strong mucro on each

side of the apex. I am unable to say whether this feature

is constant or individual; but, in the allied species, -S*. mucroni-

pennis^ such a feature is constant in the female. Until further

specimens are procured, I place it under S. tuherculosus.

SCLERORINUS QUEENSLANDICUS, n.sp.

(J.
Of moderate size; elongate-ovate. Black; densely clothed

with ciniiamon-brown subsquamosity; median^ ventral vitta bright

reddish-yellow. Setae dark.

Head convex, traversed by three lines, the prolongations of

the rostral ridges, these extending not quite to vertex, the median

much narrower than the lateral ones. Rostrum little excavate;

external ridges slightly convergent basally; median carina narrow,

a small puncture present at junction with head; sublateral sulci

long, shallow. Head and rostrum densely clothed except on

ridges, these bare except for a few setie. Prothorax (4x4 mm.)

little widened ; apical margin lightly sinuous above, with a

moderately marked, postocular emargination; subapical constric-

tion indistinct, median line not impressed. Disc set with

isolated, rather large granules, much smaller along median and

sublateral lines; sides granulate, most evidently above. Elytra

(9x6mm.
)
gently widened on sides; base gently emarginate,

very lightly bisinuate, humeral angles marked by a small tubercle.

Disc with seriate punctures shallow, obscured by clothing, the

intrastrial granules hardly evident; interstices remotely tuber-

culate, tubercles comparatively large, black, subnitid, the pos-

terior ones obtusely subconical, not spinose; second interstice

with six tubercles, extending down declivity; third with four,

not extending down declivity; fourth v/ith three or four, not
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reaching base, nor extending down declivity; fifth with tubercles

much smaller, about seven in number, closer together about

shoulder, becoming more spaced-out and smaller posteriorly; sixth

with a row of nine, rather closely set, larger than on fifth, but

smaller than on the other interstices. Sides with interstices closely

set with small, obtuse tubercles. Beneath, with a median, hirsute

vitta extending from metasternum to apex; fifth segment with a

subquadrate depression, more or less obscured by the median

vitta. Intermediate tibiae with a strong, subapical notch.

9. Similar to ^, but more robust and ovate; tubercle-index

3, 6, 0, 9, 7; beneath, convex, median vitta much less dense, not

hirsute, subsetose. Internal tibiae with notch much feebler.

Dimensions : ^, 14 X 6; 9, 14 x 6-5 mm.

Hab.—Queensland : Upper Logan River, Warwick. Type in

Queensland Museum.

Several specimens of this species, sent from the Queensland

Museum, are under examination. The type is an exceptionally

well clothed specimen, most of the others being mote or less

abraded. The tubercles on the elytra vary in number, and are

sometimes present on the declivity in the second and third in-

terstices and sometimes not. The tubercle-indices of two other

females may be given: 9, 5, 6, 1, 11, 8; 9, 6, 6, 3, 8, 11.

Two males in the National Museum, Melbourne, probably re-

present a variety of this species; they are narrower; in one, the

fifth interstice has no tubercles, except the humeral one; and, in

the other, a few, very small, separated tubercles. They are

labelled (1)West Australia.

The character of the fifth interstice appears to associate this

species with S, tuherculosus, rather than with the subcostatus-

group, in which the fifth interstice is strongly and closely

tuberculate.

SCLEROEINUS MELICEPS PaSC.

Pascoe, Journ. Linn. Soc, 1873, p. 10.

This species is almost certainly a true Sclerorinus, and pro-

bably a member of Group v. I have seen no insect that I can

associate with the name. The intermediate tibiae are notched,

14

L I w ri. A
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and it is possibly allied to S. Queenslandicus, which has similar

tibiae. It is not the latter species, however, as a specimen of S.

Queenslandicus was sent to the British M useum, and compared

with the type of *S'. meliceps by Mr. K. G. Blair,

It is just possible that S. meliceps may be a Talaurinus allied

to T. pallidus Macl., the members of the pallidus-gvomp having

notched tibiae, and a variable rostrum, in some cases, e.g., T
Gayndahensis, approaching that of Sclerorinus.

Hah.—Queensland : Rockhampton.

Other Species belotiging to Group v.

S. inconstans Lea.— N.S.W.: Mt. Kosciusko.

S. alpicola Ferg.—Yic: Mt. Baldy, Victorian Alps.

S. Blackhurni Ferg.—S.A.: Cleve.

S. mucronipennis Ferg.—Yic: IS'elson.

Sclerorinus horridus Macl.

Macleay, loc. cit., p.256.

(J.
Elongate-ovate, size moderately small. Black ; densely

clothed with dark brown and pale cinereous; head and prothorax

trivittate with the lighter-coloured clothing, elytra variably

clothed, as a rule, the light clothing predominating; sides more

or less clothed with cinereous; undersurface with moderately

long, cinereous pubescence, forming median and lateral vittae,

and clothing greater part of fifth segment, the intervals between

the vittae with dark brown clothing.

Head convex, median line laevigate in front. Rostrum short,

little excavate ; external ridges slightly convergent to base;

median carina moderately broad; sublateral sulci of moderate

width, with a deeper fovea at base. Prothorax (3*5 x 4-5 mm.)

rather strongly dilatate, subangulate in middle of sides; ocular

lobes rather prominent; subapical impression moderately well

marked; set with small, rounded, well-separated granules, absent

along mesial line and over sublateral vittae, except in middle.

Sides with scattered granules, obsolete towards coxae. Elytra

(8x5-5 mm.) moderately strongly widened to behind middle;
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base feebly emarginate, humeral angles marked, but not pro-

duced; seriate punctures rather large, open, foveiform, the intra-

strial granules obscured by clothing ; interstices tuberculate,

tubercles variable in size in different specimens, all much of the

same size in the same specimen, all the interstices, as a rule,

closely and evenly tuberculate, the tubercles more separated on

the declivity. Sides with small, round, flattened tubercles, ob-

solete on lower interstices. Ventral segments flattened, basal

segments not longitudinally grooved. Anterior femora without

ridge beneath; tibiae not notched; anterior tarsi with third joint

feebly asymmetrical. Dimensions :
(J,

18 x 5*5 mm.

9- Rather more ovate, undersurface convex.

Hab.—S.A.: Fowler Bay, Port Lincoln, Ardrossan, Blanche-

town, Moonta, Terowie.

Described from a series of specimens in my own collection,

which have been compared with the type in the Macleay

Museum.

The species is one of the most variable in the whole genus in

size, colour, and tuberculation. In some specimens, the clothing

is almost entirely of a cinereous colour; in others, the dark colour

predominates; as a rule, on the elytra, the lateral margins have

a broad, cinereous vitta; and the rest of the surface is maculate,

to a greater or less extent, with this colour, so that the dark

areas appear as macules on a light ground. In some specimens,

the light colour is of a reddish-ochraceous tint; while many speci-

mens appear to be caked with a coloured meal.

The tubercles vary much in size; as a rule, all the interstices

are closely tuberculate, but the tubercles on the second may be

distinctly more separated.

The ventral clothing, while vittate in character, has not the

strong, hirsute structure of the other vittate species; in some,

the median vitta is rather darker than the lateral ones.

The even tuberculation of the fifth interstice would associate

this species with Group iii., but it has an entirely different facies,

and the ventral clothing is very different. I prefer to place it

at the end of the genus, as an anomalous species.
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SCLERORINUS RlVERINiE Macl.

Macleay, loc, cit., p. 246; S. alternus Macl., I.e., p. 247.

^. Narrow, elongate. Black; densely clothed with dark brown

subsquamosity, vittate with lighter, varying from grey to silvery;

head trivittate, the median vitta light brown with a grey centre,

subdivided by a median, laevigate line, the two portions diverging

on rostrum; prothorax trivittate; elytra with lighter clothing

irregularly distributed along lateral margins, about declivity, and

forming a narrow line along suture; sides with greyish or silvery

clothing along, interstices; undersurface maculate with greyish-

yellow in the centre, and with grey at the sides of each segment;

legs rather densely clothed with white, irrorate with black spots.

Head convex, separated from rostrum above by a slight, trans-

verse impression; median line Isevigate. Rostrum little excavate;

external ridges little raised, subparallel; median area elongately

triangular in shape, not depressed nor definitely carinate, sides

of area concealed by clothing of vitta; basal foveas shallow, in-

conspicuous, elongately triangular. Prothorax (3x3-5 mm.)

gently rounded on sides, not dilatate; apical margin rounded

above, with moderately distinct, ocular lobes; subapical impres-

sion distinct; median and sublateral vittse free from granules,

but not evidently impressed; elsewhere set with small, rounded,

discrete granules; sides also granulate. Elytra (8 x 4*5 mm.)

elongate, little widened on the sides; base almost truncate,

humeral angles marked by a small, outwardly projecting tubercle;

seriate punctures small, shallow, intrastrial granules incon-

spicuous; sutural interstice with a row of separate granules;

second and fourth with a few, distantly separated tubercles, not

extending to base or declivity, small but larger than on the

other interstices; third and fifth each with a continuous row of

small tubercles, rounded near the base, becoming larger, more

separate, and conical towards apex, extending down declivity;

sixth with a somewhat similar row, but with the tubercles rather

farther apart, and not extending to base. Sides with granules

obsolete. Undersurface with ventral segments flattened; fifth

feebly rugosely punctate. Anterior femora not ridged beneath;

tibiae and tarsi simple,
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5. Larger, more ovate; convex beneath.

Dimensions : $, 13 x 4-5; 9, 14-5x6 mm.

Hab.— N.S.VV.: Wagga, Deniliquin, Mulwala - Vic: Birchip.

Type in Macleay Museum. Described from specimens in my

own collection.

Specimens from Birchip, in my own collection, vary somewhat

from the above description. The male has the sides of the

median area slightly raised at base; and the median area slightly

depressed, and with a longitudinal, impressed line in the centre;

the third interstice is biseriately granulate in the middle. The

female has the sides of the median area more definitely raised,

the centre not being depressed; the elytra are tuberculate in

single series. I have grave doubts as to whether this species

should be allowed to remain in Sclerorinus; the median area is

not definitely carinate, though it appears through the clothing

as a laevigate line; the internal ridges are not traceable, unless

the feeble elevations, at the base of the median area, in the

Birchip specimens, represent such. The undersurface, moreover,

is not channelled at the apex, as in one Section of Sclerorinus;

nor does it possess a hirsute, median vitta, as in the other Section.

On the other hand, it appears related to no species of Talaurinus

known to me. For the present, I prefer to regard it as an

aberrant species of Sclerori^ius. S. alternus was founded on an

abraded specimen of the same species.
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AUSTRALIAN TABANID^. No. i.

By Frank H. Taylor, F.E.S.

(From The Australian Institute of Tropical Medicine.)

The species of the genus Silvius, Subfamily Pangoni7i(E, oc-

curring in Australia, are more commonly found in those parts

north of the Tropic of Capricorn than elsewhere, as only two

species are known from localities further south, namely, S.

Silvester Berg., and S. australis Ricardo; the latter, however,

also occurs at Townsville.

Walker (1848) described 8. marginatus from Port Essington,

placing it in the genus Tahanus; and, in 1857, he described S.

nitescens from Australia. From that time, until Bergroth(1894)

described S. silvester from Duaringa, no new Australian species

were added. Then Summers (1912) described three new species,

S. nianso7ii, S. alcocki, and S. strangmani, all from the Northern

Territory.

The present paper adds eight new species to the genus, bring-

ing the total to fourteen species occurring in Australia. There

still remain two species, held over for the present, in the Insti-

tute Collection, besides four others, descriptions of which, Miss

Ricardo informs me, will shortly be published in the Annals and

Magazine of Natural History.

The type-specimens are in the Institute Collection.

Silvius hilli, sp.n.

5. Length, 11-13; width of head, 4-4*2; width of front at

vertex, 0*5-0-7; length of wing, 9-8-11 mm.

Head : front grey, with a creamy tinge, black when denuded,

with a moderately deep groove running from the apex of the

frontal callus to the ocellar triangle; face pale ochraceous, white
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beneath, clothed with white hairs; frontal callus black, shining,

as wide as the front, with its lower edge resting on the subcallus,

upper edge convex; ocellar triangle ochraceous, with a brown tinge,

ocelli light brown, shining, moderately prominent; antennae with

the first segment greyish, clothed with black, appressed hairs,

and about thrice the length of the second segment, the latter

short, yellowish, with an apical fringe of black hairs, the third

segment yellowish, the base forming a broad triangle; palpi

yellow, clothed with minute, appressed, black hairs, first joint

cylindrical, second joint basally swollen and gradually tapering

towards the apical end, the distal third almost cylindrical, with

the apex dark; eyes bronzy-black.

Thorax dull reddish-brown, clothed with dull pale creamy-

white, appressed hairs, ventral surface darker, clothed with

creamy- white, semi-erect hairs, prealar border-hairs dark and

moderately long; scutellum similar.

Abdomen : dorsal surface with a narrow, median, longitudinal

stripe of grey hairs; first three segments yellowish-brown, re-

maining segments brownish-black, clothed with semi-erect, black

hairs, longest towards the apex; venter with the first four seg-

ments reddish-brown, the remaining segments dark brown.

Wings slightly dusky, veins dark brown except the subcostal

and first longitudinal veins, which are pale; stigma very pale,

inconspicuous; the anterior branch of the third, longitudinal vein

with a short appendix (in one specimen, it is very short); squamse

brownish, tinged with yellow; halteres brown, the knob with a

yellowish tinge in some lights.

Legs reddish-brown, clothed with short, appressed, black hairs,

femora also clothed with moderately long, pale, erect hairs, the

second to 6fth tarsi darker; spur on hind tibiae small, reddish-

brown, and not easily seen unless thh tarsi are bent at an angle

to the tibiae.

Hah. - Howard Creek, Stapleton, Northern Territory : (G, F.

Hill;No.57).

This species is very distinct from its Australian congeners,

owing to its size and colour. In size, it is most nearly related to
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S. indistinctns Ricardo: while, in colour, it resembles, in some

degree, ^S*. sordidus mihi, but it is markedly distinct from both

species. Cotype in Coll. Hill.

SiLVius SORDIDUS, sp.n.

9- Length, 10-7-11; width of head, 4; width of front at vertex,

0-5-0-75; length of wing, 8*7-9 mm.

Head grey, clothed with fairly long, grey hair; front ochra-

ceous; frontal callus shining-black, nearly quadrate, with its

upper edge finishing in a blunt point, and with a shallow groove

dividing it into two parts, about two-thirds the width of the

front at its base, not quite resting on the subcallus, the latter

denuded, glossy black; ocelli black, prominent; eyes deep greyish-

black, their inner margins parallel; first two segments of antennae

golden-yellow, clothed with short, black hairs on their dorsal

apices, second segment with an apical fringe of black hairs also,

third segment yellowish-brown; palpi pale golden-yellow, with

truncate, brown apices, scarcely two-thirds the length of the

proboscis, the latter black.

Thorax grey-brown, black when denuded, clothed with scanty

golden hairs; scutellum similar to thorax; pleurae and pectus

clothed with greyish-white hairs.

Abdomen : the first three segments cinnamon.-brown (in one

specimen, the first two segments only are cinnamon-brown), the

remainder dusky-brown, clothed with brown hairs, segments

three to six with small, median, apical spots of golden hairs;

venter brown, changing to dusky-brown toward the apex, clothed

with greyish bloom.

Legs: coxae and basal half of femora slaty-grey, apical half of

femora and tibiae pale reddish-brown, tarsi dusky-brown; tibial

spurs on midlegs dark brown, fairly long, conspicuous, those on

the hindlegs short and inconspicuous.

Wi7igs hyaline; veins dark brown, except the first longitudinal,

which is light brown; stigma lemon-yellow, elongate, incon-

spicuous; squamae pale creamy, edges brown; halteres brownish.

Hab.—btapleton, Batchelor, Northern Territory (G. F. Hill).
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Described from two specimens. Allied to S. boi'ealis mihi, but

it is a more slender species. For other differences, see under

that species. Cotype in Coll. Hill.

SiLVIUS BOREALIS, Sp.n.

9. Length, 10"25; width of head, 4; width of front at vertex,

0*5; length of wing, 9*5 ram.

Head grey, clothed with grey hairs, basioccipital region very

pale ochraceous; eyes with inner margins parallel, the upper

third dull black, lower two-thirds with three, horizontal rows of

dull fiery-red, and two of pale purplish-blue, the rows alternating:

front rusty-brown, the edges grey; frontal callus irregularly

triangular, shining-black, tumid, apex drawn out to a point, and

terminating about the middle of the front; ocelli shining-black,

conspicuous; subcallus pale ochraceous, first segment of antennae

dusky-brown, swollen, clothed with scattered, semi-erect, black

hairs, second and third segments pale vandyke-brown, the former

very short, with a few, scattered, black, semi-erect hairs, base of

the latter broadly triangular; palpi yellowish, tips brown, trun-

cate, slender, about two-thirds the length of the proboscis, the

latter black.

Thorax dull reddish-brown, with a faint, black, median, longi-

tudinal stripe, clothed with mixed grey and dusky hairs, lateral

margins clothed with moderately long, dusky hairs in front of

the wings; scutellum similar to the thorax, but with the apical

half brighter reddish-brown; pleurse and pectus dusky, the former

tinged with brown on the upper margins.

Abdomen reddish-brown, becoming darker towards the apex,

densely clothed with semi-erect, black hairs; venter reddish-

brown, clothed with scanty, pale hairs on the apices of the

segments.

Wings moderately broad and elongate, veins on apical half of

wing black, paler on the basal half, anterior branch of the third,

longitudinal vein with a short appendix; stigma elongate, narrow,

inconspicuous, pale yellow; squamae with a faint, yellowish tinge;

halteres mummy-brown, knobs creamy.
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Legs : fore-femora dark reddish-brown, dusky in some lights,

tibiae with the basal half light brown, remainder and first four

tarsi dusky, fifth tarsals brown; mid- and hind-femora reddish-

brown, apices paler, tibiae light brown, apices darker; tarsi

brown, in some lights dusky; femora clothed with brown hairs,

tibiae and tarsi with black; mid-tibial spurs long, on the hind

short and inconspicuous.

^a6.—Howard Creek, Northern Territory (G. F. Hill; No.58).

Described from a single specimen, presented to the Institute

by Mr. Hill. This species is related to S. sordidus mihi. The

abdomen is wider, however, than the thorax, whereas, in the

latter species, it is uniform in width. The abdomen has an

opalescent sheen, which is lacking in S. sordidus mihi.

SiLVIUS FULIGINOSUS, Sp.n.

9. Length, 11*2; width of head, 4-2; width of front at vertex,

0'7; length of wing, 9-2 mm.

Head dusky, clothed with grey hairs beneath, subcallus

denuded, shining-black; front a dirty-brown; ocelli deep brown;

frontal callus sliining-black, more or less quadrate, with the

upper angles rounded; palpi dark yellowish-brown, with truncate,

dusky apices, about two-thirds the length of the proboscis;

antennae reddish-brown, the distal end of first segment swollen,

about twice the diameter of the base, second segment very short,

both segments clothed with black hairs, third segment with the

base broadly triangular; proboscis black; eyes blue-black, with

coppery reflections, their inner margins converging towards the

base.

Thorax dark brown, covered with grey bloom, with four, longi-

tudinal stripes, two submedian, the others lateral, clothed with

short, golden hairs, with a prealar border of mixed grey and dark

hairs; pleurae and pectus slaty-grey, clothed with grey hairs;

scutellum slaty-grey.

Abdomen black, clothed with black hairs, segments two to four

with the apical edges pale, clothed with pale hairs, segments

three to six with traces of white, median, apical spots; venter

with the first two segments dusky-brown, remaining segments
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black, all the segments with the apical margins pale yellowish-

brown.

Legs reddish-brown, clothed with pale hairs, tarsi darker,

tibial spurs black, on midlegs fairly long and conspicuous, on

hindlegs short and inconspicuous.

]Vi)i7s with the skeins yellowish-brown on the basal half, the

remainder black; stigma pale yellow, elongate, inconspicuous;

squamse pale yellow, edges brown; halteres reddish-brown.

i/a6.—Stapleton, Northern Territory (G. F. Hill; No.36).

SiLVIUS TRYPHERUS, Sp.n.

9. Length, 7; width of head, 2-25; width of front at vertex,

0-25; length of wing, 6'7 mm.

Head : front cinereous, densely clothed with minute, grey

hairs; face grey, clothed with moderately long, greyish hairs;

subcallus grey; frontal callus dark reddish-brown, prominent,

nearl}^ as broad as the front at its base, almost resting on the

subcallus, and gradually tapering to a blunt point near the

ocellar triangle; ocelli shining-brown, inconspicuous; eyes dull

black, nude, with their inner margins gradually sloping inwards

towards the vertex; antennae with the first two segments yellow,

and clothed with fairly long, semi-appressed hairs, third segment

with the base light yellowish-brown, clothed with minute, ap-

pressed, pale hairs, and forming a broad triangle, annuli dark

broWn; palpi yellow, sparsely clothed with semi-erect, black

hairs, and slightly more than half the length of the proboscis,

the latter comparatively short, dark brown, clothed with erect,

brown hairs, fairly long on its apex.

Thorax reddish-brown, clothed with grey bloom and golden,

appressed hairs; pleurae similar to the thorax, thinly clothed

with erect, grey hairs; scutellum similar to thorax.

Abdomen: first two segments reddish-brown, the remaining

segments dark brown, clothed with grey bloom, and golden, ap-

pressed hairs; venter dark brown, clothed with grey bloom, with

fairly long, semi-erect hairs at its apex.
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Wings hyaline; stigma elongate, yellowish-brown, moderately

conspicuous; veins yellowish-brown; squamse grey, with pale

brown edges; halteres brown.

Legs reddish-brown, clothed with semi-erect, dark hairs; tarsi

darker than femora and tibiae; tibial spurs brown, very short.

Hab.—Booroolooloo, Northern Territory.

Described from a single specimen, collected by Mr. H. S Giles,

January, 1912, and presented to the Institute. It is a small,

and dingy species, which distinguishes it from other Australian

species.

SiLVIUS ELONGATULUS, Sp.n.

9. Length, 7-5-9; width of head, 2-1-2-5; width of front at

vertex, 0* 2-0-3; width across lower edge of frontal callus, 0-5-0-75;

length of wing, 7-8-8 mm.
Head: front grey, tinged with pale brown; ocellar triangle

light brown; ocelli light brown; frontal callus shining, dark

reddish-brown, broadly wedge-shaped, the lower edge slightly

rounded, and nearly resting on the subcallus; eyes black, naked,

their inner margins converging towards the apex; face dark

grey, clothed with grey hair; antennae with first segment dark

reddish-brown, fairly long, second segment about one-third of

the length of the first, slightly paler, both clothed with black

hairs, base of third segment bright reddish-brown, broadly tri-

angular, annuli dark brown; palpi brown, about two-thirds the

length of the proboscis, the latter comparatively long.

Thorax uniform, dull reddish-brown, clothed with a moder-

ately dense covering of dull, golden bloom, and brown hair;

scutellum brown, covered with grey bloom; pleurae and pectus

dark brown, covered with grey bloom.

Abdomen brown, with the posterior margins of the segments

pale, giving the abdomen a banded appearance; venter brown,

clothed with greyish-white bloom, and scattered, pale hairs.

Legs : femora, tibiae, and tarsi dark reddish-brown; femora

clothed with grey hairs; tibiae and tarsi clothed with dark brown

hairs, knees pale; tibial spurs reddish-brown, spurs on hind-tibiae

about half the length of those on the mid-tibiae.
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Wings hyaline, veins dark; stigma light amber, elongate;

squamae creamy; halteres with the stem ochraceous, the knob

black.

Ilab.—Batchelor, Staplebon, Northern Territory (G. F. Hill;

No.35).

Described from specimens forwarded to the Institute by Mr.

Hill. This is a somewhat elongate species, and most nearly

allied to S. australis Ricardo. Cotype in Coll. Hill.

SiLVIUS TABANIFORMIS, Sp.n.

9. Length, 10; width of head, 4; width of front at vertex, 0*5;

length of wing, 9 mm.
Head: face grey, with a scanty, grey beard; front black, och-

raceous between the frontal and subcalli, the former black, pear-

shaped, tumid, shiny; subcallus shining-black; first and second

segments of antennae dull golden, the first with prominent, black,

apical hairs, third segment light testaceous, base broadly tri-

angular, annuli brown; palpi light testaceous, about two-thirds

the length of the proboscis, the latter pitchy black; eyes deep

greenish-black, the inner margins slightly converging towards

the base; ocelli black.

Thorax black, clad with numerous, appressed, golden hairs;

pleurae black, clothed with grey hairs, fairly long at the wing-

roots; scutellum similar to thorax.

Abdomen black, anterior portion of tirst and second segments

light brown, posterior margin of all segments brown, clothed

with pale hairs, and a small, median, apical patch of pale hairs,

giving the segments a striped appearance; venter with the first

three segments mummy-brown, the remainder dark brown

Wings hyaline; veins dark brown; stigma elongate, incon-

spicuous, pale cream ; squamae grey ; halteres brown, knobs

creamy.

Legs : forelegs black, knees and basal two-thirds of tibiae

mummy-brown; in the midlegs, the apical two-thirds of femora,

the tibiae and first two tarsals mummy-brown, remainder black;

the hindlegs with the apical third of the femora, tibiae, and first

two tarsals mummy-brown, the rest black, the femora and tibiae
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clothed with grey hairs; spurs conspicuous on the mid-tibiae,

minute on the hind.

Hah. —Thirty miles N.E. of Darwin, Northern Territory (G.

F. Hill; No.lOO).

This is a very distinct, and Tabanus-like species, and quite

unlike other Australian species in general appearance.

SiLVIUS FULVOHIRTUS, Sp.n.

9. Length, 11-5; width of head, 4; width of front at vertex, 0-6;

length of wing, 9 mm.

Head with the front golden-yellow; subcallus buff; face light

buff, cheeks pale creamy; beard grey; frontal callus pale lemon-

yellow, pear-shaped, tumid, with a yellow, lineal extension reach-

ing the ocellar triangle, the latter clad with numerous, fairly

long, black hairs; ocelli black; antennae with first two segments

bright golden, with scattered, black hairs, and an apical fringe,

third segment testaceous; palpi orange, with minute, black hairs;

eyes black (green when alive), their inner margins converging

towards the base.

Thorax yellow, clothed with short, appressed, yellow hairs;

scutellum yellow, clothed with erect, yellow hairs, ground-colour

of both black; pleurae grey.

Abdomen with the first two segments pale tawny, third and

fourth dark brown, fifth and sixth dusky, posterior margins

paler in segments three to the apex; venter similar to dorsum.

Legs with the coxae and trochanters greyish, clothed with

fairly long, grey hairs; femora tawny, clothed with grey hairs,

the apical third of the first with black hairs; tibiae brown, apices

dark brown; tarsi black, tarsi and tibiae clothed with black

hairs; mid-tibial spurs black, prominent, hind inconspicuous.

Wings faintly dusky; veins brown; anterior branch of third

long vein with a small appendix, stigma brown, faintly yellow on

the edge at apex; squamae orange; halteres-stems orange, knobs

brown.

Uah.—Townsville, Queensland (F. H. Taylor; January, 1914).
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Described from a single specimen, which was taken in con-

junction with other Tabanidae in light scrub-country. It is a

very distinct and easily recognisable species.

SiLVius ALCOCKi Summers.

Ann Mag. Nat. Hist., ser.8, Vol. x
,
p.227(1912).

Specimens forwarded from Darwin, Northern Territory, by

Mr. Hill, show some discrepancies from Miss Summers' descrip-

tion; but until a specimen has been compared with the type, it

is better to leave them under the above name.

I have been unable to determine S. mansoni and S. strangmani

of Summers, in the material sent by Mr. Hill.

REFERENCES.
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DONATIONS AND EXCHANGES.

Received during the period November 26th, 1914,

to November 24th, 1915.

(From the respective Societies^ etc.^ unless otherwise mentioned.)

Adelaide.

Department of Minks: Geological Survey op S.Australia —

Annual Report of the Government Geologist for 19I3( 1914).

Bulletin, No.4(1915).

Review of Mining Operations in the State of South Aus-

tralia during the Half-years ended December 31st, 1914,

and June 30th, 1915, Nos.21-22(1915).

Public Library, Museum, etc., of South Australia —
Report of the Board of Governors for 1913-14(1914).

Royal Society of South Australia -

Transactions and Proceedings, and Report. xxxviii.(1914).

Woods and Forests Department of South Australia -

Annual Progress Report upon State Forest Administration

forthe year 1913-14(1915). By W. Gill, F.L.S., F.R.H.S.,

Conservator of Forests.

Albany, N.Y.

New York State Library —

Sixty-sixth Annual Report of the New York State Museum,

1912 [3 vols., 8vo. and 4to.] (1914).

Amsterdam.
KONINKLIJKE AkADEMIE VAN WeTENSCHAPPEN—
Jaarboek, 1913(1914).

Proceedings of the Section of Sciences. xvi.( 1913-1 4).

Verhandelingen. Afd. Nat., Tweede Sectie. xviii., 1-3(1914)

Verslag van de Gewone Vergaderingen. xxii.(1913-14).
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Auckland.
Auckland Institute and Museum—
Annual Report for 1912-13, 1914-15(1913-15).

Transactions and Proceedings of the New Zealand Institute,

xliv., 1911(1912).

Baltimore.
Johns Hopkins University—

Hospital Bulletin, xxv., 285-286; xxvi., 287-296(1914-15).

University Circulars. 1913,10; 1914, MO; 1915,1-5(1913-15).

Basle.

Natukforschende Gesellschaft in Basel—
Verhandlungen. xxv.(1914).

Berkeley, Cal.

University of California—
Publications. Botany, v., 6-8; vi., 6 (1915).—Geology.

Bulletin, vii., T.p &c.; viii., 10-22, T.p.&c; ix., 1-2(1914-

15).—Pathology, ii., 17(1915).—Physiology, iv., 20-21,

T.p.,&c.; v., 1 (1915).—Zoology, ix., T.p.&c; xii., 8-12;

XV., 1; xvi., 1(1914-15).

Eight Separates : (a) " New Uses of Specific Skin Tests in

certain of the Infectious Diseases," by F. P. Gay, M. D.

[American Journ, Med. Sciences, February, 1915].

—

(b)

" Human Streptotrichosis and its Differentiation from

Tuberculosis," by E. J. Claypole, M.D.— (c-o?) "Studies in

Typhoid Immunization, iv.-v.," by F. P. Gay, M.D., and

E. J. Olaypole, M.D. [Archives Int. Med., 1914].— (e)

" Typhusimmunisierung," von F. P. Gay [Ergebnisse der

Immunitiitsforschung experimentellen Therapie &c., 1914].

—(/) " Chorio Epithelioma of the Testicle," by J. V.

Cooke, M.D. [Johns Hopkins Hosp. Bulletin, xxvi., June,

1915]. —(^) "Abortive Treatment of Typhoid Fever by

Sensitized Vaccine Sediment," by F. P. Gay, M.D. [Journ.

American Med. Assocn., July, 1915].

—

(h) "Various

Sporotricha differentiated by the Fermentation of Carbo-

hydrates : Studies on American Sporotrichosis, i.," by K.

F. Meyer and J. A. Aird [Journ. Infectious Diseases, Vol.

xvi., May, 1915].

15
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Berne.
SOCIETE HeLVETIQUE DES SCIENCES NaTURELLES—

Actes, 97'^^Session, 1914(2 vols. : 11915).

Boston.
Amekican Academy op Arts and Sciences—

Proceedings, 1., 1-3(1914).

Boston Society op Natural History—
Memoirs, viii., 1(1914).

Proceedings, xxxiv., 13, T.p.&c; xxxv. 1(1912-14).

Brisbane.

Department of Agriculture and Stock—
Queensland Agricultural Journal, N.S. ii., 6; iii., 1-6; iv.,1-5

(1914-15).

Department of Lands of Queensland—
Report of the Prickly-Pear Travelling Commission, 1912-14.

By T. H. Jghnston, M.A., D.Sc, and H. Tryon(1914).

Geological Survey op Queensland—
Publications. Nos.245, 247, 248, 249, 251(1915).

Queensland Museum—
Memoirs, iii. (1915).

Royal Geographical Society op Australasia (Queensland

Branch)—
Queensland Geographical Journal. (N.S.) xxviii.-xxix (in

one), 1912-14(1915).

Royal Society of Queensland—
Proceedings. xxvi.(1914) : Index to Papers in Vols, i.-xxv.

(1914). *

Brooklyn.
Brooklyn Institute op Arts and Sciences—

Bulletin ii., 3-4(1914).

Brussels.

Academie Royale de Belgique—
Annuaire, Ixxx., 1914(1914).

Buenos Aires.

Museo Nacional de Historia Natural—
Anales, xxv.(1914).
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Calcutta.

Geological Survey op India—
Memoirs, xli., 2; xlii., 1(1914).

Records, xliv., 3-4; xlv., 1-2; xlvi.(1914-15).

Palseontologia Indica, Series xv., iv., 5; N.S. v., Memoir No.

2

(1914-15).

Indian Museum—
Annual Report, 1913-14(1914).

Records, viii., 6; x., 6(1914).

Cambridge, England.

Cambridge Philosophical Society—
Proceedings, xviii., 1-3(1914.15).

Transactions, xxii., 5-7(1914-15).

Cape Town.
Royal Society op South Aprica—

Transactions, iv., 3, T.p.&c; v., 1(1915).

South Aprican Association por the Advancement of

Science—
South African Journal of Science, xi.. 4 and 10; xii., 1(1915).

South African Museum—
Annals, ix.,4; x., 11; xii., 3; xiii., 4; xiv., 1; xv., 1-2(1914-15).

Report for the year 1914(1915).

Chicago.

Chicago Academy of Sciences—
Bulletin, iii., 6-10; iv., 1 2(1911-13).

Field Museum of Natural History—
Botanical Series, ii., 10(1914)—Geological Series, v., 1(191 4)

—Report Series, iv., 5(1915).

Christiania.

Videnskapsselskapet I Christiania—
Forhandlinger. Aar 1913(1914).

Skrifter. i.Mat. Naturvid. Klasse, 1913(2 vols.; 1914).

Cincinnati, Ohio.

Cincinnati Society of Natural History—

Journal, xxi., 4(1914).
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Lloyd Library—
Bibliographical Contributions, ii., 2-5(1914-15).

Colombo, Ceylon.

Colombo Museum—
Spolia Zeylanica. T.p.cfec. of Vol. ix.; x., 36-37(1914-15).

Columbus, Ohio.

Ohio Acad. Sci. and Biological Club of the Ohio State

University—
Ohio Naturalist, xv., 1-8(1914-15).

Ohio State University -

University Bulletin, xix., Nos.5 and 28(1915).

Copenhagen.
ACADEMIE ROYALE DES SCIENCES ET DES LeTTRES DE DaNE-

MARK

—

Bulletin. 1914,3-6; 1915,1(1914-15).

Decatur, 111.

American Microscopical Society—
Transactions, xxxiii., 2; xxxiv., 2(1 914-15).

Dublin.

Royal Dublin Society—
Economic Proceedings, ii., 8-9(1914-15).

Scientific Proceedings. N.S. xiv., 17-23(1914).

Royal Irish Academy—
Proceedings. Section B., xxxi., 1, 39 Pt. ii., 54, 67, 68., T.p.

&c.(1914-15); xxxii., 5-8(1915).

Edinburgh.

Royal Physical Society of Edinburgh—
Proceedings, xix., 6-8( 1914-1 5).

Royal Society of Edinburgh—
Proceedings, xxxiv., 3, T.p.&c; xxxv., 1-2(1914-15).

Florence.

SociETA Entomologica Italiana

3ulletino. xlv., 1913(1914).
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1

Formosa.
Bureau of Productive Industries—

Icones Plantarum Formosarum. iv (1914).

Garrison, N.Y.

American Naturalist, xlvii., Nos. 575-576; xlix.,Nos. 577-586

(1914-15).

Geneva.
SociETE DE Physique et d'Histoire Naturelle de Geneve —

Compte Rendu, xxxi., 1914(8vo., 1915).

Memoires, xxxviii., 2-3(1914).

Genoa.
Museo Civico di Storia Natuuale di Genova —

Annali. xlvi.(1913-15).

GrahamstoTV-n, S. Africa.

Albany Museum—
Records, iii., 2(1915).

Granville, U.S.A.

Denison Scientific Association—
Bulletin of the Scientific Laboratories of Denison University.

xviL, pp.247-373, 375-487, T.p.&c.(1914).

Haarlem.
Societe Hollandaise des Sciences—

Archives Neerlandaises. Serie iii., B.(8ci^ Nat^'.)ii., 2(1915).

Hague.
Nederlandsche Entomologische Vereeniging—
Entomologische Berichte. Deel iv., 79-84(1914-15).

Tijdschrift voor Entoraologie. Ivii., 3-4; Iviii. 1-4(1914-15).

Helsingfors.

Societas Scientiarum Fennica—
Acta, xliv., 3, 5, 7, Minnestal, T.p.&c; xlv., 3, Minnestal;

xlvi., 2,Minnestal(1914).

Bidrag till Kannedom, 74, No.l; 75, 2, T.p.&c; 76, T.p.&c.

(1914).

Oefversigt. Ivi., A, C(1914).
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Hobart.
Department of Mines—

Geological Survey Bulletins. Nos.18, 19, 20, 22(1914-15).

Geological Survey Pvecord, No.3(1915).

Geological Survey Report, No.6(1915).

Royal Society of Tasmania—
Papers and Proceedings, 1914(1915).

Honolulu, T.H.

Bernick Pauahi Bishop Museum—
Handbook, Part i. [Hawaiian Collections] (1915).

Occasional Papers, vi., 2(1915).

Indianopolis, Ind.

Indiana Academy of Science—
Proceedings. 1913(1914).

East Lansing, Michigan.
Laboratory of Bacteriology and Hygiknk, Michigan Agri-

cultural College—
Report of the Bacteriologist, 1914(1914).

London.
Board of Agriculture and Fisheries—
Journal of the Board of Agriculture, xxi., 8-12; xxii., 1-6

(1914-15).

Leaflets: Nos.268, 282,288,289,290(1915). Special Leaflet

Nos.10-16, 18, 19, 24, 27-30, 38, 39(1915).

British Museum (Natural History)—
Catalogue of Ungulate Mammals. By R. Lydekker and G.

Blaine. Vol. iii.( 1914).

Flora of Jamaica. By W. Fawcettand A.B. Rendle. Vol. iii.

(1914).

Entomological Society—
Transactions. 1914, 3-5; 1915, 1-2(1915).

Geological Society—
Quarterly Journal. Ixx., 3-4; Ixxi., 1(1914-15).

LiNNEAN Society—
Journal. Botaiiy. x\u.,288{l9] 5). Zoology, xxxi., 209; xxxii.^

219(1915).
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List of the Society, 1914-15(1915).

Proceedings, 126th Sessions, 1913-14(1915).

Transactions. Second Series, Botany \iu.,1{l^li). Zoology.

xvi., 4-5, T.p.&c; xvii., 1(1914).

Royal Botanic Gardens, KeW'—
Bulletin of Miscellaneous Information, 1914(1914).

Hooker's Icones Plantarum. Fifth Series, i., 1-2(1915).

From the Bentham Trustee^.

Royal Microscopical Society—
Journal. 1914, 5-6; 1915, 1-4(1914-15).

Royal Society—
Philosophical Transactions, Series B. ccv., 319-324; ccvi.,

325-333(1914-15).

Proceedings. Series B. Ixxxviii., 600-608; Ixxxix., 609-610

(1914-15).

Zoological Society—
Abstract of Proceedings. Nos.l36-146(1914-15).

Proceedings. 1914, 3-4(1914).

Transactions, xx. 11-12(1914).

Lyons.

Societe Botanique de Lyon*—
Annales. xxxviii., 1913(1914).

Madison, Wis.

Wisconsin Academy of Sciences, &c.—
Transactions, xvii.. Part ii., 1-6(1914).

Madrid.

Real Sociedad Espanola de Historia Natural—
Boletin. xiv., 9-10; xv., 2-5(1914-15).

Memorias. viii., 5-7(1914-15).

Manchester.

Manchester Literary and Philosophical Society—
Memoirs and Proceedings, Iviii., 3; lix., 1(1915).

University of Manchester : Manchester Museum—
Publications of the ManchesterMuseum. Nos. 75-76(191 4-15).
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Manila, P.I.

Bureau of Forestry : Dept. of the Interior—
Annual Report of the Director for the year 1914(1915).

Bureau of Science of the Government of the Philippine

Islands—
Philippine Journal of Science. Section A, ix., 4-6; x., 1-5

—

Section B, ix., 5-6; x., 1-4—Section C, ix., 4-6; x., 1-5—
Section D, ix., 4-6; ix., 1-3(1914-15).

Massachusetts.

Tufts College—
Tufts College Studies (Scientific Series), iv., 1-2(1914).

Melbourne.

Australasian Journal of Pharmacy— Vols. xxix., 348; xxx.,

350-358(1914-15). From the Publisher.

Commonwealth of Australia : Department of Trade and

Customs—
Fisheries : Zoological Results of the Fishing Experiments

carried on by F.I.S. "Endeavour," 1908-10,(under H. C.

Dannevig, Commonwealth Director of Fisheries), iii., 1-7

and Supplement [In mem. H. C. Dannevig and others]

(1915).

Two Pamphlets: (1) " Investigations into the Occurrence

of Onchocerciasis in Cattle and associated animals in

Countries other than Australia," by G. Sweet, D.Sc. (8vo.,

1915)—(2) "Investigations into the cause of Worm-

nodules (OncAoce?-ca Gihsoni) in Cattle," by J. F. McEach-

ran, M.R.C.Y.S., and G. F. Hill, F.E.S.(8vo. n.d.).

Commonwealth Bureau of Census and Statistics—
Census of the Commonwealth, 1911. Vols. ii.-iii.(1915).

Official Year- Book of the Commonwealth of Australia. No. 8,

1901-14(1915).

Department of Agriculture of Victoria—
Journal, xii., 12; xiii., 1-11(1914-15).

Field Naturalists' Club of Victoria—
Victorian Naturalist, xxxi., 8-12; xxxii., 1-7(1914-15).
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National Museum—
Guide to the Australian Ethnological Collection. Second

Edition(1915).

Memoirs. No.6( 19 15).

Pharmacopceia Conference, 1915

—

Digest of the new and more important Features of the

British Pharmacopoeia, 1914(1915).

Public Library, Museums, &c., of Victoria—
Report of the Trustees for 1914(1915).

Royal Australasian Ornithologists' Union—
" The Emu," xiv., 3-4, index; xv., 1-2(1915).

Royal Geographical Society of Australasia: Victorian

Branch.

Victorian Geographical Journal, xxxi., 1(1914).

Royal Society of Victoria—
Proceedings. New Series, xxvii., 1-2(1914-15).

University of Melbourne—
Calendar. 1915(1914).

Modena.

La Nuova Notarisia—From the Editor, Dr. G.B.De Toni

Serie xxvi. Gennaio, 1915(1915).

Monaco.

Institut Oceanographiquk dk Monaco—
Bulletin, xi., 298-300, T.p.ifec.; xii., 301-306(1914-15).

Montreal.

Natural History Socikty of Montreal—
Canadian Record of Science, ix., 6-7(1914-15).

Royal Society of Canada—
Proceedings and Transactions. Third Series, viii.. Sections

i.-iv.(1914-15).

Moscow.
Societe Imperials des Naturalistes—

Bulletin. Anneel913,4; 1914(1914-15).
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Nantes.

SociETE DEs Sciences Naturelles de l'Ouest de la France —
Bulletin. 3•"^Serie. iii., 3-4(1913).

Naples.

Zoological Station at Naples—
Mittheilungen, xx., 4(1913).

New Haven, Conn.
Connecticut Academy of Arts and Sciences—

Transactions, xviii., T.p.&c; xix., pp. 1-1 10; xx., pp. 133-144,

145-160(1914-15).

New York.
American Geographical Society—

Bulletin, xlvi., 11-12; xlvii., 1-9(1914-15).

American Museum of Natural History—
Bulletin, xxv., 2(1915); xxxiii.(1914).

New York Academy of Sciences—
Annals, xxiii., pp. 145-353, T.p.&c; xxiv., pp.1 71-443, T.p,

&c.(1914-15).

Ottawa.
Geological Survey of Canada—
Museum Bulletin, Nos.3-5, 7-8, 10-15, 17-18(1914-15).

Publications: Memoirs, Nos.20E, 30, 38 (Pts. i.-iii.), 41, 53,

54, 56, 57, 59, 61, 64, 65/66, 67, 69, 74, 78(1912-15).—

Summary Report for 1913, 1914(1914-15).

Oxford.
Radcliffe Library, Oxford University Museum—

Catalogue of Books added during 1914(1914).

Palo Alto.

Leland Stanford Junior University—
Publications (University Series). Nos.l3-18(l 91 4).

Paris.

Journal de Conchyliologie. Ixii., 1-3(1915).

Museum d'Histoire Naturelle—
Bulletin. Annee 1913, 7-8; 1914,1-6(1913-14).

Nouvelles Archives. 5*.Serie. v., 1-2(1913).



DONATIONS AND EXCHANGES. 827

SociETE Entomologique de France

Annales. Ixxxiii., 3(1914).

Bulletin, 1914, 13-17; 1915, 7-14(1914-15).

Societe Zoologique de. France—
Memoires. xxvi.(1913).

Perth, W.A.
Geological Survey of West Australia—
Annual Progress Report for the Year 1914(1915).

Bulletin, Nos.56, 57, 58, 59, 61, 62, 65(1914-15).

Government Statistician, West Australia—
Monthly Statistical Abstract. 1914, 173-175; 1915, 176-184

(1914-15).

Petrograd.
Societas Entomologica Rossica—

Horse Entomologicse. xli., 3-5(1914).

Revue Russe d'Entomologie. xiii., T.p.&c; xiv., 1-4, T.p.&c;

XV., 1-2, et Suppl.(1914-15).

Philadelphia.

Academy of Natural Sciences—
Proceedings. Ixiv., 2; Ixv., 2; Ixvi., 2-3; Ixvii., 1(1912-15).

American Philosophical Society—
Proceedings, liii., 213, 214, and 216(1914-15).

Zoological Society op Philadelphia—
Forty-third Annual Report of the Board of Directors, April,

1915(1915).

Pietermaritzburg.
Natal Museum—

Annals, iii., 1(1914).

Pittsburg.

Carnegie Museum [Dept. of the Carnkgie Institute]—
Memoirs(4to.). i.-v. (1901-12).

Plymouth.
Marine Biological Association of the United Kingdom —

Journal. N.S. x, 3-4(1914-15).
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Portici.

Laboratorio di Zoologia generale e Agraria della R.

ScuoLA Sup. d'Agricol.—
Bollettino, ix.(1914-15).

Pusa, India.

Agricultural Research Institute—
Bulletin No.43(1914).

Memoirs of the Department of Agriculture in India. Botani-

cal Series, vi., 8; vii., 1-4(1914-15)—Report of the Agri-

cultural Research Institute, 1913-14(1914)—Report on

the Progress of Agriculture in India for 1913-14(1915).

Richmond, NS-W,

Hawkesbury Agricultural College—
H. A. C. Journal, xi., 12; xii., 1-11(1914-15).

Rio de Janeiro.

Instituto Oswaldo Cruz—
Memorias. i., 1-2; ii., 1; iv., 1; v., 1-2; vi., 3(1909-14).

Museu Nacional do Rio dk Janeiro—
Archivos. xvi.(1911).

San Francisco.

California Academy of Natural Sciences—
Proceedings. Third Series. Zoology, iv., 4-5(1 906) [Reprint

March, 1915]. Fourth Series, i., T.p.tkc; ii., pp.203-374;

iii., T.p.&c; iv., pp.15-160; v., pp.l-31(1914-15).

Panama Pacific International Exposition, 1915

—

An Announcement: Congresses, Conferences, Conventions

(1915).

Sendai, Japan.

ToHOKu Imperial University—
Science Reports, ii., 1-2(1914-15).

Stockholm.

Entomologiska Foreningen I Stockholm—
ll^ntomologisk Tidskrift. xxxv., 1-4(1914).
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KONGL. SVENSKA VeTENSKAPS-AkADEMIE

Arkivf. Botanik. xiii., 2-4; xiv., 1(191 3-15)- Zewi v., 3-6

(1914-15)

—

Mathematik, Astronomi och Fysik. ix., 3-4; x.,

1-3(1914-15)—^oo%i. viii., 2-4; ix., 1-2(1913-14).

Arsbok, 1914(1914).

Les Prix Nobel en 1913(1914).

Meddelanden fran K. V'etenskapsakademiens Nobelinstitut,

iii., 1-2(1915).

Sydney.

Australian Forest League : New South Walks Branch—
Pamphlet : The Forestry Question in New South Wales,

with special Reference to the present and future Timber-

Supply(July, 1915).

Australian Museum—
Annual Report, 1913-14, 1914-15(1914-15).

Records, x., 11, T.p.ifec.(1915).

Special Catalogue No. i. iv., 5, T.p.&c.(1914).

Botanic Gardens and Domains, Sydney—
Annual Report for 1913(1914).

Critical Revision of the Genus Eucalyptus, iii., 2-3(191 4-15).

By J. H. Maiden, Government Botanist, tfec.

Bureau of Statistics—
Official Year Book of New South Wales, 1914, 1-17(1914-15).

Department of Agriculture, N.S.W.—
Agricultural Gazette of New South Wales, xxv., 12,T.p.&c.;

xxvi. 1-11(1914-15)—Author and Subject Index, Vols, i.-

xxiv.(1914).

Science Bulletin. No.l3(1915).

"The Soils of New South Wales." By H. I Jensen, D.Sc.

(1914).

Department of Agriculture: Forest Branch, N.S.W.

—

Forest Flora of New South Wales. By J. H. Maiden,

Government Botanist, &c. vi., 5(1914).

Department of Mines—
Annual Beport of the Department of Mines for 1914(1915).
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Geological Map of New South Wales. Prepared under the

Direction of E. F. Pittman, A.R.S.M., Government

Geologist (1914).

Mineral Resources. Nos.l8 Part ii., 19(1915).

Department of Public Health—
Report of the Director-General for 1913(1915).

Education Department—
Education Gazette of New South Wales, viii., 12; ix., 1-11,

and two Supplements(19 14-15).

Education Department : Teachers' College—
Records of the Education Society. Nos.l9, 21-23(1914-15).

Teachers' College Calendar, 1915(1915).

Education Department: Technical Education Branch —

Annual Report, 1913(1914).

Technical Education Series. No.20(1915).

Technical Gazette of New South Wales, i v., 3; v., 1(1914-15).

Harrington's Photographic Journal, xxiv., 273-275(1915).

From the Publishers.

Institution of Surveyors, N.S.W.—
"The Surveyor." xxvii., 10-12; xxviii., 1-2(1914-15).

New South Wales Naturalists' Society—
"Australian Naturalist." iii., 5, 6, 8(1915).

Royal Society of New South Wales—
Journal and Proceedings, xlviii., 2-4; xlix., 1-2(1914-15).

Scientific Australian, xx., 2, 4; xxi., 1(1914-15). From the

Publishers (Bishop Bros.).

State Fisheries : Colonial Secretary's Department—
Report for 1914(1915).

University of Sydney—
Calendar, 1915(1915).

Tokyo.
College of Science, Imperial University of Tokyo—

Journal, xxix., 1, T.p.&c; xxxv., 8; xxxvi., 5-6: xxxvii., 1

(1914).



donations and exchanges. 831

Tokyo Zoological Society—
Annotationes Zoologicse Japonenses. viii., 5, T.p.tfec; ix., 1

(1914-15).

Toronto.
Royal Canadian Institute—

Transactions, x., 2(1915).

Townsville.

Australian Institute of Tropical Medicine—
Collected Papers, No.i.(19U).

Trondhjem.
KONGELIGE NORSKE ViDENSKABERS SeLSKAB—

Skrifter, 1913(1914).

Tunis.

Institut Pasteur de Tunis—
Archives. 1914, 1-2(1914).

Turin.

MusEO Di Zoologia, &c., della R. Universita di Torino—
Bolletino. xxix., Nos.680-691(1914).

Washington, D.O.

Bureau of American Ethnology—
Bulletin. Nos.46, 58(1914-15).

Carnegie Institute of Washington—
Department of Experimental Evolution : Annual Report of

the Director, 1914 [Reprint from the Year Book, No.xiii.]

(19U).

National Academy of Sciences—
Proceedings, i., 1-10(1915).

U.S. Department of Agriculture—
Bulletin. Nos. 95, 96, 111, 118, 170, 173, 184, 186,189, 192,

197, 200, 204, 221, 233, 235, 239, 243, 245, 250, 254, 255,

256(1914-15).— /)'m'mM of Entomology : Bulletin No.94

Pt. ii., T.p.&c. of No.l27(1914-15).—Technical Series, T.p.

&c. of Nos.23, 25, 27(1915).

Entomological Reprints from Journal of Agricultural Re-

search, ii., 6; iii., 3, 5; iv., 2, 3, 4, 5(1914-15).
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Farmers' Bulletin, ^0.565(1914).

Office of the Secretary: Circular No.51(1915); Reports Nos.

99, 101, 107(1915^

Yearbook, 1914(1915).

U. S. Geological Survey—
Bulletin. Nos.540, 543-547, 548, 549, 550-554, 556-560, 563,

564, 567, 571, 574, 575, 577-579, 580 A-I, K, L, P; 581 A-C,

E; 582-585, 589, 594, 596, 599, 620A( 1914-15).

List of Publications, March, 1915.

Mineral Resources. 1912(2 vols.). 1913, i., 1-11, 14, 16; ii.,

1-28. 1914, ii., 1(1913-15).

Professional Papers. Nos.81-84, 85D, K, T.p.&c, 87, 90A-E,

I-L, 95A(1 914-15).

Water Supply and Irrigation Papers. Nos.309,312,321-325,

327, 331, 336, 338, 340 A, B, F-J; 341, 343, 345 A-F, H, I;

346, 349, 350, 353, 354, 363, 365, 367, 368, 375(1914-15).

U. S. National Museum—
Bulletin. Nos.71 Pt.v., 82 Pt. i., 85, 88, 90(1914-15).

Contributions from the U. S. National Herbarium, xvii., 6

(1915).

Proceedings, xlvi., xlvii.(1914-15).

Special Bulletin (American Hydroids). Part iii.(1915).

Wellington, N.Z.

Department of Minbs: Nkw Zealand Geological Survey—
Alphabetical Hand-List of N Z. Tertiary Mollusca. By H.

Suter(4to., 1915).

Bulletin. No.lT.N.S. (1915).

Ninth Annual Report, N.S., 1914-15(1915).

Palseontological Bulletin, Nos.2-3(1914-15).

Dominion Museum—
Annual Report for Year ended 31st March, 1915(1915).

Education Dkpaktment (Minister of Internal Affairs)—
Illustrations of the New Zealand Flora. Edited by T. F.

Cheeseman and W. B. Helmsley. The Plates drawn by

Miss M. Smith (2 vols. 4to., 1914).
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New Zealand Institute—
Transactions and Proceedings, xlvii., 1914(1915).

private donors.

Dun, W. S., Sydney.— (1) Handbook to Victoria : British Asso-

ciation for the Advancement of Science, Australian Meet-

ing, 1914(Melbourne, 1914).— (2) Pamphlet: "Some Orchids

of the Maitland District," by V C. Davis (8vo., Maitland,

1913).

Fuoggatt, W. VV., F.L.S., Sydney.—Two Pamphlets: "Sheep-

Maggot Flies" [Farmers' Bulletin, No.95, Dept. Agric. N.S.

Wales, l\iarch, 1915]; " Descriptive Catalogue of the Scale

Insects ("Coccidc^") of Australia, Part i. "[Science Bulletin,

No. 14, April, 1915].

Hedley, C, F.L.S., Sydney.—(1) Handbook and Guide to

Western Australia : British Association for the Advance-

ment of Science, Australian Meeting, 1914(Perth, 1914).—

(2) Pamphlet: Protected Native Birds of South Australia

[Special Bulletin : Department of Intelligence of S. Aus-

tralia, 1910].

Hill, G. F., F.E.S., Darwin.—Pamphlet :
" Investigations into

the Cause of Worm-Nodules [Onchocerca Gihsoni) in Cattle.

By J. F. McEachran and G. F. Hill [Melbourne : Common-

wealth of Australia: n.d.].

Meyrick, E., B.A., F.R.S., Marlborough, Eng.—Exotic Micro-

lepidoptera. By E. Meyrick. Vol. i., Parts 1-9(1912-14).

MussoN, C. T., Richmond.— Prospectus of the Carnegie Institu-

tion, Washington, U.S. A. (December, 1914).

Smith, E. A., I.S.O., F.ondon.—Ten Conchological Separates :

" List of Australian Mactridce'' ; "Note on Flaliotis sieboldii

Reeve "; " Ranella leucostoma Lamarck "; "List of known

Species of Clausilia from China" [Proc. Malacol. Soc. xi.,

1914]—"Descriptions of some S. African Marine Shells"

[Ann. Natal Mus., iii., 1914]—On the Genera Eglisia, Callo-

stracum, Mesalia, Turritellopsis, and Tachyrhynchus [Ann.

Mag. Nat. Hist.(8), xv., 1915]—"Note on Bursa (Tiitufa)

raheta {^oltQwy'; "Note on Tellina splendida of Anton"
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[Journ. Conchology, xiv., 1914-15]—"Mollusca. Part i.

[British Antarctic ("Terra Nova") Expedition, 1910. Nat.

History Report]— "Obituary: Dr. Albert Giinther "[Zoolo-

gist, March, 1914].

Smith, H. G., F.C.S., Sydney.—Pamphlet: Presidential Address

"The National Value of Chemical Effort"[Sydney Technical

College, 1915].

Smith, R. Greig, D.Sc, Sydney.—Northumberland Sea Fish-

eries' Committee : Opening of the Marine Laboratory at

Cullercoats, October, 1897; and Annual Reports for 1896,

1897, 1899, 1903(1896-1903)—Dove Marine Laboratory,

Cullercoats : Report for the Years ended June 30th, 1914

and 1915(1914-15).

Trebilcock, R. E., Kerang, Vic.—One Separate: "Victorian

Hydroida, with Descriptions of new Species," Part v., by

J. F. Mulder and R. E. Trebilcock [Geelong Naturalist, vi.,

No.3, 1915].

[Printed off", February 19th, 1916.;



(1915.)

(a)GENEEAL INDEX.

(The first fire)ifi/-fonr j)agef< are mparately payed in Roman numeral'^.)

Acacia Rust, exhibited, 416.

Address of the President, March 31st,

1915, i.

Air, expired, tension of CO 2 in, 291.

Algai, Freshwater, of the Lismore Dis-

trict, 310.

Allan, W., notice of his decease, 120.

Amycterides, Revision of, Pt. iv.
,
(Sec.

i.), 685—Sec. ii., 759.

Announcements : Special General Meet-
ing, 120, 211—Fellowships, 625, 719.

Apophyfliim, sections of stem of, show-
ing palisade-tissue, exhibited, 629.

Aurousseau, M., Petrological Notes.

No. i. Igneous Rocks and Tuff froni

the Carboniferous of New Soutli

Wales, 294.

Australasian Antarctic Expedition :

collection of sea-biids" eggs obtained
• by, exliibited, 291.

Australian Birds' Eggs exhibited, 420

—

Coleoptera, 490, 522—Cidicidaj, 176
—Fishes, 259—Lepidoptera, 474

—

Myriapoda, 681, 683

—

Nenroptera,

56, 734—Sea-Urchin, 203—Strongy-
liinas, o22—Tahanidce, 806— Tene-
brionidte, 522.

Bacterium, a new Levan-gum-forming,
174.

Bailey, F. M. , notice of his decease, 211.

J. F., letter of thanks for sym-
pathy, 293.

Baker, R. T., re-elected to the Coun-
cil, xix.

Balance Sheet, 1914, xxi.

Banksia leaves affected by Mites, ex-

hibited, 117.

Bauer's " Illustrationes Fl. Nov. Holl.",

xvi.

Beetle affected with Cordj^ceps, ex-

hibited, 720.

Belgium, liberalitj' of Scientific Soci-

eties of, in 1884, ii.

Benson, W. N. , Geology and Petrologj^

of the Great Serpentine-Belt of Ncm'
South Wales, Partiv., The Dolerites,

Spilites, and Keratophyres of the
Nundle District, 121—Part v.. Geo-
logy of the Tamworth District, 540
—Remarks on the Geology of the
Tamworth District, 630.

Linnean Macleay Fel-

low in (xeolog}' : summarj' of year's

work, xiii.—Re-elected to a Fellow-
ship, xiii.

—

See Exhibits.

Blue Mountains, Topograpliical and
Ecological Notes on the Flora of, 386.

Boronia Hybrid exhibited, 419.

Breakwell, E. A., Anatomical Struc-

ture of some Xerophj^tic (rrasses, 42—See Exhibits.

Bre^^•ster, Miss A. A. , Observations on
the Pollination of Darwinia fa»ckn-
laris, 753.

Briggs, E. A., Hydroids from New
South Wales, 196.

British Association for the Adv. of Sci.,

visit of, vi.

Brolemann, H. W., Description of a
new Species of Myriapoda from N.
S. Wales, 683.

Brotherus, V. F., and Watts, Rev. W.
W., The Mosses of Lord Howe
Island, 363.

Brown, H. J., obituary notice of, viii.

Bnpresfidie, Descriptions of new Species
of, 76.

Butterflies fromGallipoli, exhibited, 723.

CaUicoma, stem of, bored l)^' a beetle,

exhibited, 116.

Ca//isfemon, flowering specimens of
twelve species of, exhibited, 625.

Calypterygid<e, development of Wing-
venation in, 212.

Campbell, J. H., Hon. Treasurer's
Financial Statement and Balance



INDEX.

Sheet, xix., xxi.—Re-elected Hon.
Treasurer, 75.

Carabidse, new genera and species of,

438.

Carbon dioxide, tension of in expired

air, 291.

Carbonifeious igneovis rocks and tuff,

294—Fossil plant {Ulodendron) ex-

hibited, XX.

Carne, J. E. , re-elected to the Council,

xix.

Carter, H. J., Descriptions of six new
species of Buprestidte, 76.

Aixstralian StrongyJihue

and other Tenehi-ionidd^, with De-
scriptions of new Genera and Species,

522.

Centaury, English and Australian, ex-

hibited, 290.

Centipede from Brewarrina, exhibited,

628.

Chapman, H. G., observations on the

tension of CO 2 in expired air, 291

—

See Exhibits.

Cheel, E. , -see Exhibits.

Chloroform, stimulative action on soil-

bacteria, 724.

Cleland, J. B., .see Exhibits.

Clover, Red, Rust, exhibited, 290, 625.

Coccus on Prickly Pear, exhibited, 629.

Cocoons of Blue Sawfly, exhibited, 628.

Coleoptera : Descriptions of Biipre.^-

fidft', 76

—

GaraUdiv, 438—Austra-

lian, 490

—

Sfrongylmut- and other

Tenehrionid<e, 522—Revision of the

Amyderides, iv., 685, 759.

exhibited, 210, 417.

Contributions to a knowledge of soil-

fertility, 631, 724.

Cordyceps on a beetle, exhibited, 720.

Couch Grass, with abnormal inflor-

escences, exhibited, 416.

Cuckoo, sets of eggs, exhibited, 421.

Gulicid<e, Australian, Contributions to

a knowledge of, ii., 176.

Darwinia fascicnlaris, pollination of,

753.

David, T. W. E., see Exhibits.

Development of wing-venation of

dragonflies, 212—Shortened, of an
Australian sea-urchin, 203.

De Vis, C. W., notice of his decease,

120.

Dixon, J. R. L., see Exhibits.

Dolerites of the Nundle District, 121.

Donations and Exchanges, xix., 75,

120, 211, 293, 417, 486, 625, 719, 816.

Dragonflies, development of wing-vena-
tion, 212—Larvie of, exhibited, 416
—Physiology of rectal gills, 422.

Drya)idra, leaves of, attacked by mites,

exhibited, 117.

Dun, W. S., Presidential Address, i.

—

Elected a Vice-President, 75.

Dysphania, a poison-plant, exhibited,

290.

Ebor Scrub, N.S.W., Lepidoptera of,

185.

Echidna, temperature of, 231.

Eggs, birds', exhibited, 291, 420.

Elections: Auditor, xix.—Council, xix.

—Fellows, xiii., xiv.—Hon. Trea-
surer, xix.—New Members, 75, 120,

211 — President, xix. — Vice-Presi-

dents, 75.

Encrinurid(e (Trilobites), 646.

"Endeavour," loss of Federal steamer,

xvii.

Entomology, Studies in Australian,

No. xvii., 438.

E/'echthites from Twofold Baj^ ex-

hibited, 290.

Erineum, examples of, exhibited, 117.

Erinosis, examples of, exhibited, 117.

Etheridge, R. , Junr. , and J. Mitchell,

Silurian Trilobites of New South
Wales, with References to those of

other parts of Australia, Pt. v., 646.

Eucalypt, rootlets from roof of a tunnel,

exhibited, 116; leaves affected by
mites, exhibited, 117; branchlets

girdled by longicorn larvje, 417.

Eucalyptus torquata, flowering-speci-

men exhibited, 117.

Exhibits :

—

Benson, W. N. , fossil ferns, sections,

and microphotos, 414.

Breakwell, E. A. , sections of stem of

ApophyUum anomahim, showing
palisade -tissue, 629.

Chapman, H. G., sections of small

intestine, and fundus of dog's

stomach, 119.

Cheel, E., leaves of Grape vine. Eu-
calyptus, Dryandra, and Banksia
affected with a disease caused by
Mites, 117—Various grasses from
new localities, 207—Red Clover
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Exhibits :—
infested with Rust ; Erechfhites

from Twofold Bay ; Dy.sphania

lifforaUs, poisonous to Stock; Cen-

taurj" from England and Austra-

lia, 290—Geranium and Acacia at-

tacked by Rust; Couch Grass with
abnormal inflorescences, 416—(xer-

anium Rust; abnormal Orange, 420
—Red Clover Rust in all stages

;

fresh flowering and herlmrium spe-

cimens of Callixttmoti spp. ; flowers

of HeJichi-ysvm varying in colour,

625, 626—Seven species or vars. of

Hardenhti-gia, T22.

Cleland, J. B., rootlets of a Eucalypt
dependent from the roof of a

tunnel, 116.

David, T. W. E. , Carboniferous plant

(Ulodendron) from Welshman's
Creek, N.S.W., xx.

Dixon, J. R. L., sections of decalci-

fied lower jaw-bone of a dog, pre-

pared by the pyridin-silver-nitrate

method, 119.

Ferguson, E. W., foreign biting-

flies, 116.

Fletcher, J. J., abncnnial racemes of

Poke-weed, 421—Viscid fruits of

Pi.soiiia, which catch Blue Wrens,
629.

and Musson, C T.

,

lantern-illustrations of modifica-

tion of plant-growth due t(J para-

sites, XX.—Plants collected near

the boundary between the Counties
of Cumberland and Cook, 489.

Froggatt, W. W., Golden Stagbeetles

from Uralla; leaves of Waratah
attacked Iwa leaf-mining larva*210

—Longicorn-beetle, whose larva?

girdle Eucalypt branchlets, 417

—

Cocoons of the Blue Sawfly; Cen-
tipede from Brewarrina, N.S.W.

;

Opunfia infested with Cocfii.'<, 628
—Insects blown out to sea, and
waslied up on Womberal beach;

Life-history of a Longicorn-beetle,

and its parasites; Cordyceps on a

beetle, 720.

Hamilton, A. A. , teiutological and
xerophytic plants, examples of

leaf-variation, 117, 208, 288, 414,

417, 486, 627, 720 — Dimorphic
foliage of Callitris, 118—Plants

Exhibits :—
from Woronora River, 627—Re-
marks on the distribution oi Acacia
trinerrata and Perxoonia ohlongata,

628.

Hedley, C. , Japanese conchological

illustrations, 207.

Hull, A. F. B., Wilson's Storni-

Petrel caught at sea; section of

stem of CaJficoma bored by a

beetle, 116.

Hynes, Miss S., double flowers of

Wahleiihertjia (p'aci/i'<, and paint-

ing, 629.

Maiden, J. H., tubers of MiraJ)ilis

longijlora ; flowering-specimen of

EncaJyptns torquata, 117—Hybrid
Boronia, 419.

Musson, C. T., -see Fletcher, J. J.

[supra).

North, A. J., eggs of sea-birds, collect-

ed bv the Australasian Antarctic

Expedition, 1911-14, 291—Type-
sets of Australian birds' eggs, and
Cuckoo type-sets, 420, 421—Skin
of Extinct Phillip Island Parrot,

and a New Zealand Parrot; re-

mai'ks on probable extinction of

the Chestnut-shouldered Grass-

Parakeet, 488.

Sulman, Miss F,, leaves of Waratah
attacked by a leaf-mining larva,

210.

Tillyard, R. J., larva* of two rare

Zygopterid Dragonflies, 416—Neu-
ropterous larva(/^.s-yc/<o/y.-/.ssp. ),62o.

Turner, F., Grasses, 115

—

Scchinm
eduJe with variegated leaves, 209
—Remarks on Grasses, 288—West
Australian plants, 719.

Waterhouse, G. A., collection of

butterflies from Gallipoli, 722.

Watts, Rev. W. W., an abnormal
form of the common Bracken
Tern, 210.

Feeding-tracks of Limax, 114.

Fellows, Linnean Macleay : summaries
of year's work, xii.-xiii.

Fellowships: announcements, 625, 719;
Elections to, xiii.-xiv,

Ferguson, E. W., Revision of the
Amycferides, Pt. iv., 685, 759—»S'ee

Exhibits, 216.

Fern, bracken, abnormal, exhibited,210.
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Ferns, fossil, exhibited, 414.

Fishes, notes on and descriptions of

Australian, 259.

Fletcher, J. J., see Exhibits.

Flies, biting, exhibited, 116.

Flora of the Blue Mountains, notes on,

386.

Flowers of Helkhrysnm, varying in

colour, exhibited, 625—Double, of

Wahlenberijia, exhibited, 629.

Froggatt, W. W., Notes on a Collec-

tion of Australian and other Myria-
poda, 681.

re-elected to the
Council, xix. ; elected a Vice-Pre-

sident, 75—*S'ee Exhibits.

Fungi, Algal, of the Lismore District,

310.

(lallipoli, butterflies from, exhibited,

723.

Garland, J. R. , obitviary notice of, x.

Geology of the Great Serpentine-Belt,

121,540—Of the Tamworth District,

N.S.W., 540.

Geranium Rust, exhibited, 416, 420.

Gilder, P. G.. elected a Member, 120.

Gills, rectal, of dragonflies, 422.

Goldfinch, G. M., 75.

Grapevine leaves aflected with Erinosis,

exhibited, 117.

Grasses, exhibited, 115, 208, 416.

Anat(jmical structvire of xero-

phytic, 42.

Kallmann, E. F,, Linnean Macleay
Fellow in Zoology, summary of year's

work, xii.—Re-elected a Fellow, xiii.

Hamblin, C. 0., elected a Member, 211.

Hamilton, A. A., Topographical and
Ecological Notes on the Flora of the

Blue Mountains, 386.

see Exhibits.

A. G., elected President, xix.

Hardenbergia, seven species or varie-

ties, exhibited, 722.

Hedley, C, re-elected to the Council,

xix.—Elected a Vice-President, 75

—

Portrait of Prof. Herdman, presented

by, 630—>S'ee Exhibits.

Helichrysxm with flowers varying in

colour, exhibited, 626.

Herdman, W. A., portrait of, pre-

sented, 630.

Hill, G. F., Northern Territory Termi-
fkl(e,i., 83.

Hull, A. F. B. , elected to the Council,

75

—

See Exhibits.

Hybrid Boronia, exhibited, 419.

Hydroids from New South Wales, 196.

Hynes, Miss, S. A., see Exhibits.

Igneous Rocks, Carboniferous, 294.

Illustrations of Japanese shells, ex-

hibited, 207.

Inflorescences, abnormal, exhibited,

416, 421.

Insects, fossil, in Queensland, 420

—

Washed up on Womberal beach,

exhibited, 720.

Intestine, sections of, exhibited, 119.

Jaw-bone, sections of, exhibited, 119.

Johnston, S. J., On Moreauia mira-
hi/is, g.et sp.n. , a remarkable Tre-

matode parasitic in Ornithorhynclms,

278.

Keratophyres of Nundle District, 121.

Lea, A. M. , Descriptions of new Species

of Australian CoJeoptera, xi., 490.

Leaf-variation, examples of, exhibited,

119, 209, 289, 415, 419, 487, 628,721.
Leaves attacked by mites, exhibited,

118—Dimorphic, exhibited, 118

—

Variegated, exhibited, 209.

Lepidoptey^a of Ebor Scrub, 185—De-
scriptions of new Species, 474.

Le Plastrier, Miss C. E. M., elected a
Member, 75.

Levan-gum-forming Bacterium, a new,
174.

Linui'V, feeding-tracks of, 114.

Lismore District, freshwater algas of,

310.

Longicorn-beetle, branch-girdling, ex-

hibited, 417—Series illustrating life-

history, and parasites of, 720.

Lord H(jwe Island, Mosses of, 363.

Lower, 0. B. , Descriptions of new Spe-

cies of Australian Lepidopter-a, 474.

Lucas, A. H. S., elected a Vice-Presi-

dent, 75.

McCulloch, A. R., Notes on, and De-
scriptions of Australian Fishes, 259.

MacLaurin, Sir N., obituary notice of,
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Maiden, J. H., congratulations to, on
the award of the Linnean Gold
Medal, 75, 120—^ee Exhibits.

Meetings, Special General, 120, 211,

292, 293.

Mirahifis, tubers of, exhibited, 117.

Mitchell, J., and R. Etheridge, Junr.,

Silurian Trilobites of New South
Wales, Pt. v., 646.

Mites, attacking leaves, exhibited, 117.

Moreauia, a new Trematode, from
Ornithorhynchus, 278.

Mortensen, T,, Preliminary Note on
the shortened DeA'elopment of an
Australian Sea-Urchin, 203.

Mosses of Lord Howe Island, 363.

Musson, C. T., see Exhibits.

Myriapoda, Notes on a collection of,

681—Description of a new species

of, 683.

Myrmehonidw, wing-venation of, 734.

Neuroptera, Australian, Pt. ii., 56

—

Larva of, exhibited, 625—Studies

in, 734.

New South Wales, Geology and Petro-

logy of the Great Serpentine-Belt of,

121, 540—Hydroids from, 196—
Carboniferous Igneous Rocks and
Tuff of, 294—Silurian Trilobites of,

646—Myriapod from, 683,

North, A. J., see Exhibits.

Northern Territory Termitidit', 83.

Notes and Exhibits, xx., 115, 207, 288,

414, 417, 486, 625, 719.

Nundle District, Dolerites, Spilites,

and Keratophyres of, 121,

Opuntia infested with Coccus, exhibit-

ed, 629.

Orange, abnormal, exhibited, 420.

Or)dfho7'hynchus, a new Trematode
from, 278.

Palisade-tissue in stem of Ajjophyi/nm,

exhibited, 629.

Palmer, E. G. W., obituary notice of,

viii.

Parasites of longicorn-beetle, exhibit-

ed, 720.

Parrakeet, Chestnut-shouldered Grass-,

danger of extinction, 488.

Parrot, extinct Phillip Island, exhibit-

ed, 488.

Petersen, E., Australian Neuropfera,

Pt. ii., 56.

Petrel, Wilson's Storm-, exhibited, 116.

Petrie, J. M., Linnean Macleay Fellow
in Biochemistry : summary of year's

work, xii.—Re-elected a Fellow, xiii.

Petrological Notes, i., 294.

Petrology of the Great Serpentine-Belt

of N. S. Wales, iv., 121, 540.

Phillip Island Parrot, exhibited, 488.

Physiology of the Rectal Gills in the

Larvae of Anisopterid Dragonflies,

422.

Pisonia, viscid fruits of, detrimental

to birds, exhibited, 629.

Plants, exhibited, 489, 627—Terato-
logical, xerophytic, or variable, ex-

hibited, 117, 208, 288, 414, 417, 486,

625, 627—West Australian, exhibit-

ed, 719.

Playfair, G. I., The Genus Tracheh-
monas, 1—Freshwater Alg<:e of the

Lismore District : with an Appendix
on the Algal Fungi and Schizomy-
cetes, 310.

Poison-plant, Dysphania, exhibited,

421.

Poke-weed, abnormal racemes of, ex-

hibited, 421.

Pollination of Darwinia fascicidaris,

753.

Psychopsis, larva of, exhibited, 625.

Queensland, fossil insects discovered

in, 420.

Payment, F. H., elected Auditor, xix.

Revision of the Amycterides, Pt. iv.,

685, 759.

Rootlets dependent from the roof of a

tunnel, exhibited, 116.

Ross, W. J. Clunies, obituary notice

of, ix.

Rust, Red Clover, exhibited, 290, 625—Acacia^ 416—Geranium, 416, 420.

Sawfly, cocoons of, exhibited, 628.

Schizomycetes of the Lismore District,

310.

Schrorinns, revision of genus, 685, 759.

Sea-urchin, shortened development of,

203.

Sechium, with variegated leaves, ex-

hibited, 209.
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Serpenliiie-Keli, (leijlo^y and Petrcjl-

o^y of llu', Ft. iv., 121; I't. v., .HO.

Shells, Japanese, illustiations of, ex-

hibited, 207.

Silurian Trilohites of N. S. Wales, 64H.

Sloane, T. <t., Studies in Australian
Entomology, No. xvii. New (reneia

and Species of Carahido^, 438.

Smith, R. (Tieig, A new Levan-gum-
forming Bacterium, 174.

Conti'ibutions to a

knowledge of Soil-Feitility, No. xiii.

The Toxicity of Soils, ()81—No. xiv.

The Stimulative Action of Chloro-

form retained by the Soil, 724.

Macleay JJacteric^lo-

gist to the Society: siimmaiy of

year's work, xii.

Soil-bacteria, stimulative action of

chloroform on, 724.

Soil-fertilitj^ contributions to a know-
ledge of, (181, 724.

Soils, toxicity of, ()31.

Spilites of Nundle District, 121.

Stagbeetles, ({olden, exhibited, 210.

Steel, T., Feeding-tracks of Limax
maximn-s, 114—Re-elected to the

Council, xix.

Stephens, H., elected a Member, 75.

Stomach, sections of fundus of, ex-

hibited, 119.

i^lroiKJi/liiiKX, Australian, new species,

522.

Structure, anatomical, of some xero-

phytic (4rasses, 42.

Studies in Australian Kntoniology,

No. xvii, 438—On Australian Neii-

ropfcra. No. i., 734.

Subscrijjtions of Members serving with

the Expeditionary Forces, 292, 293.

Sulman, Miss F., -scr. Kxhibits.

TaluDikhv, Aiistralian, No. i., 80(5.

Tam worth District, N.S.W., (Jeology

of, 540.

Taylor, F. H., (Contributions to a know-
ledge of Australian CiiHci(h(\ No. ii.,

17(5—Australian T<ihaiii(ht\ No. i.,

806.

^remperature of Echidna, 231.

Tciiehrioiiida', descriptions of new
genera and species, 522.

Teratology, botanical exanii)lcs of, ex-

hibited,' 1 17, 208, 288, 414, 417, 48(5,

G27, 720.

Terniifidd', Northern Territorj^, Pt. i.,

83.

Tillyard, R. J., On the Deveh)pnient
of the Wing-venation in Zygopter-
ous Dragonflies, with special refer-

ence to tlie Ca/ojjfcryi/ida', 212—On
the Physiology of the Rectal ({ills in

the Larv.e of Anisopteiid Dragon-
flies, 422— Studies on Australian
Neiiropttra, No. i.. The Wing-vena-
tion of the Myrvie/ioiiid'f, 734

—

Elected a Linnean Macleaj' Fellt)W

in Zoology, xiv.—Remarks on a De-
posit containing fossil insects in

(^iieensland, 420—A'ee Exhibits.

Toxicity of Soils, (531.

Trachelomona.^, the (lenus, 1.

Trematode, a new, from Oriiifltorhyn-

c/in.s, 278.

'i'rilobites, Silurian, of N. S. Wales, (14(5.

Tubers of Mirahili.s, exliibited, 117.

Tuft", Carbon ifeious, from New South
Wales, 294.

Turner, A. .1., Further Notes on the
Lepldo})f<'r<i of P^bor Scrub, N.S.W.,
185.

Turnei', F., .see P^xhibits.

TAVofold Bay, Erechthifes from, ex-

hibited, 290.

U/odtiidroii, a Carboniferous plant, ex-

hibited, XX.

]Vah/('iil)(')-(/i((, double flowers of, ex-

hibited, (529.

Waratah, leaves of, mined by dipterous

larva", exhibited, 210.

Wardlaw, H. S. H., The Temi)cratvne
of Echidna acnJeata, 231.

Waterhouse, (4. A., re-elected to the

Council, xix.

—

See Exhibits.

Watts, Rev. W. W., and V. F. Broth-

ems, The Mosses of Lord Howe
Island, 3(53—^Vee Exhibits.

Welshman's Creek, Ulodendron from,
exhil)ited, xix.

Wt^st Australia, ])lants from, exhibit-

ed, 719.

Williams, A. W., elected a Member,
120.

Wing-venation of Zygopteroi^s Dragon-
flies, 212—Of Myrmclionida', 734.

V\M)ronora River, plants from, exhibit-

ed, (527.
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Xo itaJames in ira/ics are synonyms.

( T/ie^fii'.st tirenty-four pages are separately payed in Roman numerals.)

Page.
Ablacopns tieniatiis 493

var. inelanopteriiy . . . . 49o

Acacia asparagoides. . .. 391, 397
Baiieri v. aspera. . .. 391, 397

biixifolia 398
deciirreiis i'. paiiciglandu-

losa 416
discolor 209, 413
Dorothea 391, 397
data 413
elongata c. august i folia. . 398
falcata 397
glaucescen.s 489
hispidula 397
iniplexa 398,415
juniperina 397, 413
linifolia 398
longifolia 413
nielanoxylon 398
myrtifolia 413
obtiisata 397

V. Hamiltoni 391, 397
oxycedriis 397
penninervis 397
Ijubescens 398
piimila 397
riibida 397
siiaveolens .... 389, 413, 418
trinervata.. 391, 397, 489, 628

Aca^iia ovina 398
sangiiisorbai 398

AcanthaceiiB 406
Acanthaclisis, 57, 58, 739, 740, 747.

750
annulata 58, 59, 74

boetica 57, 58

coiisijurcuta 61
distincta 57
fulva 58, 60
fimdata . . . . 58. 59, 61, 62, 74

maclachlaiii 58, 59, 60

occitanica 57. 58, 61
subfasciata 58, 60, 74
subtendens . . 58, 59, 61, 62, 74

Acanthiza apicalis 421
lineata 421
pusilla 421

PaCxE.

Acanthiza iiropygalis 420
zietzi 420

Acanthocladiiim extenuatnm 380
Ai-anthococcua 356, 357

acicuJiferuii 357
hivtus 357
siniiosu.s 357

Acanthorhynchus teniiirostris 756
Achnanthes 313,348

exigiia 348, 361
linearis 348
Woodlawnensis . . . . 347, 361

Acrophyllinn venosiim . . 391, 398
Actinocystis cornu-bovis. 552, 553
Actinotus Forsythii . . . . 391, 400

Helianthi 400
leiicocephalns 719
minor 400

Adenochihis Nortoni.. .. 391, 410
.Egintha tem])oralis 421
.^^luroedus viridis 420
.Ephnidiiis 457
JE schna 221

brevistyla 226
JE schninae 226
.Esernia anstralica 520

latefasciata 520
tripartita 520, 521

.Estrelata lesson! 291
Ag-rionidte, 218, 219, 220, 223, 225,

228
Agrioninae 229
Alania Endlicheri 391,410
Algtv 310
Allecu la suhsulcata 526
Alloforniicaleon 69
Aheolites 550

sp 552
snbtiequalis 552

Aniarotypus 442
AnipelidefP 395
Aniperea spartioides 413
Aniphipogon strictns v. setifer 412
Amphithera monstruosa . . . . 195
Amphitherinre .... 185, 186. 195
Aniphithrix anioena 352
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Page.

Amphora Lagerheimii 344

V. minuta 344, 361

Amycterides .. 685, 688, 693, 759

Amycterus 689

dolens '^78

clongatus 689

Hopei 689

Eirhyi.. .. 689, 778, 779, 780

morosus 688, 770. 771

Spencei 689

tristis
'''09

Amytis modesta 420

textilis 420

Anabaina oscillarioides . . 349, 362

Anax papuensis 430, 436

Anaxo ^^^

Angopliora cordifolia . . 487. 489

Anisoptera, 218, 220, 221, 222, 224.

225, 226, 228, 423

Anisozyg-optera ^^^'
^^t

Antennariid,8e 277

Antirrhinum majus 288

Aphelocephala nigricincta . . 421

Aphitobius piceus HO
Apistosia chionora 187

Aploactidse 272

Aploactis 272

aspera '^'•^

lichen p|^2
milesii 272, 273

Aploactisoma 272

schomhurgkii . . . • 272, 273

Aplochiton 259

Aplochitonidse 259

Apophyllum anomalum . . . . 629

Aptenodytes patagonica . . . • 291

Araliacese 400

Archilestes 225

Arctiad^ 186, 187

Ardetta pusilla 421

Arotrophora labyrinthodes . . 191

Artamus melanops 421

Arthrodesmus Bulnheimii . . 330

Incus 330

Asterina exigua 203

gibbosa 203

Astrebla pectinata . . 42, 46, 47, 48

Astroloma humifusum . . . . 403

Astrotricha longifolia 400

Athyris sp 552

Atkinsonia ligustrina . . 391, 409

Atrypa sp 552

Page.
Atyphella brevis 494

olivieri 494

Augomela hypochalcea . . . . 520

iridea 520
nitidiceps 519
ornata 519

Austrogomphus 426
Austrolestes 220,223
Austronymphes 743
Austrophlebia 426
Aviculopecten sp 552

Bacillarie^.. .. 310, 313, 314, 344

Bacillus eucalypti 174. 175

hemiphloise 174, 175
levaniformans . . . . 174, 175
prodigiosus xii., 631, 632, 633,

634, 636, 637, 638, 641, 642,

643, 644, 730, 731, 732, 733
subtilis 358
ulna 358, 359

Backhousia myrtifolia . . 390, 400
Bacterium gigas 358

termo 358

Bseckea brevifolia 399

camphorata 399
crenulata 399
densifolia 389, 399

diffusa 399
diosmifolia 389, 399
linifolia 413

Bauksia marginata .. .. 504, 505

repens 117

sp 117
Barbella enervis 377, 384
Barbula calycina 370
Bartramiacese 375
Bathrotoma catapasta . . . . 192
Bethelium mundum 417
Bilharzia 285
Billardiera seandens 413
Blandfordia grandiflora . . . . 410
Blenniidse, 273
Boarmianse 186, 189

Bolboceras bainbridgei . . . . 493
inconsuetum . . 490, 491, 521
ingens 491
interruptum 492, 521
laticorne 493
tenax 491
trituberculatum 493
variolicolle 491,521

Bombycina 477
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Page.
Boronia anemonifolia . . 388, 394

Barkeriana 394
floribunda 412, 419
floribunda x serrulata . . 419
Fraseri 394
ledifolia 486
microphylla 394
parviflora 389, 394
polygalifolia 394
serrulata 419

Bossisea ensata 396
heterophylla 413, 418
leiiticularis 396
microphylla 396
prostrata 396
rhombifolia 396, 627
scolopendria 629

Botryococcus Braimii 344

Brachycoelus 443

Brachycome discolor 401

diversifolia 401

Brachydema 452

tasmanise 452, 453

victorise 452

Brachyloma daphnoides . . . . 413

Brachystclium Hoiveanum . . 383

Brachytheciacese 382

Broscini 438, 444

Brunonia australis 402

Bryacete 371

Bryiim aequicolhim 372
arg-enteum 371

v. lanatum 371

r. niveum 371
Billardierii 373, 384

Commersonii 384
coronatum 372
diversinerve 371
Howeaniim 373
leptothecioides 374
leptothecium 365, 374
limbifoliiim 373
pachythecse 372
philonotideiim 372
subatropiirpureum . . . . 373
Whiteleggei 384
Wildii 371

Bubastes aureocincta, 80

formosa 78, 79, 80

inconsistans 79, 80
splendens 80
sutiiralis 79

Buprestidse 76

Page.
Biiprestis aurantiopicta .... 78

decemnotata 78
moesta 77

Bursaria spinosa 412

Cacomantis flabelliformis . . 421
variolosus 421

Caladenia dimorpha 410
Calendula officinalis . . . . 414, 415
Callicoma serratifolia . . 116, 413
Callistemon 626

acuminatus 626
brachyandrus 626
cocGlneus 626
lanceolatus 399, 626
linearifolius 626
linearis 399. 626
lophanthus 626
phoeniceus 626
pinifolius 399, 626
rigidus 626
rugulosus 626
salig-nus 626

V. hebestachyus 626
Sieberi 390, 399
speciosus 626

Callistoleon 57, 62, 750
erythrocephalum . . . . 62, 749
illustre 62, 74

Callitris Muelleri 118
Callogobius 271

hasseltii 271
mucosus 271

Calomela 510, 511
bimaculiceps 509
cephalotes 510
crassicornis 511
curtisi 506
flavescens 510
fugitiva 508
geniculata 510
imperialis . . . . 507, 508, 509

- ioptera 508
monochromatea 510
pallida 511
prosternalis 507
punctifrons 508
regalis 508
satelles 506

V. virivora 506
sublineata 506
subtuberculata 507
tarsalis 511



X. INDEX.

Page.

Calomela unilineata 505

vacillans 510

Calopterygida}.. 213, 213, 219-226,

228

Calopteryg-inte .. .. 214, 226, 229

Calopteryx .. 213, 214, 216, 219,

220, 225

splendens.. 213, 216, 217, 23U,

752

Calotermes irregularis .. .. Ill

Calothrix Braunii 314

Calotis cuneifolia 389,413

lappulacea 389, 413

Calymene 6o0

variolaris ^^^

Calymperaceaj 369

Calyptorhynchus banksi .. .. 421

Calythrix gracilis 719

tetragona 398

CampannlacetK 403, 629

Camponotus Novse-Hollandiai 93

Camptochsete deflexa 377

gracilis 377

vaga 377

Campylopus hartramoides . . 384

clavatus 365

introflexus 365

pudicus 365

Woollsianus 365

Candollea linearis 413

serrulata 413

Candolleacese 402

Cantharidse 495

Capparidese 629

Capua hedyma 190

paraloxa 189

TDolydesma 190

sp 189

Carabidse 438,447

Carabinai 438, 439

Cardiospermum Halicacabum 486

Carduus lanceolatns 208

Carteria 311, 361

ovata 335

Caryophyllese 392

Cassinia acnleata 209, 401

anrea 401

denticiilata 390, 401

longifolia 401, 722

quinquefaria 401

Cassytha glabella 407

melantha 40v

paniculata 407

Page.
Cassytha pubescens 407
Casiiarina glauca 288

nana 388, 409
sp 482

Casiiarineaj 409
Catagoninni politum 381
Catarrhactes pachyrhjaichus 291

schlegeli 291
Catharinea Muelleri . . . . 375, 385

seniilainellosa 385
Canstds flexiiosa 413

pentandra 412

Celmisia longifolia 401

Celosia argentea r. cristata.. 41o

Centrostephaniis Ivodgersii . . 203
Ceratodon purpnreiis 364
Ceratopetaliini ginnniiferiini. . 398

ChccfogJena
,

8

( 'ha'tophlya • 8

Chcetotyphia 8

armata 24

Chalcolampra 514

Chalcophorella 77

Beltante 77

exilis 77

Chalcopteryx 222, 226

Chalcotsenia 77

violacea 76

Chamgesiphon 356

curvatus 356

Characinm ensiforme 356

Chariothes Besti 537

Cheilolabrus 265

magnilahris 265

Chlamvdomonas .. 311, 332, 334,

338, 339

B?'auiiii 333

De Baryana . . 334, 335. 361

globiilosa . . 4, 332, 333, 360
gloeocystiformis 333

V. australis . . . . 333, 361

grandis 334

intermedia 4, 333

monadina 333, 360

Pertyi 333

pisiformis . . 333, 334, 335, 361

V. cylindracea. . .. 334, 361

V. obesa 334, 361

V. ovalis .... 334, 360. 361

pnlvi senilis 333

Steinii 334

Chlenias cyclosticha 477

Chloanthes glandulosa 406
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Page.
Chloanthes stoechadis 406
Chloris acicularis . . . . 42, 50, 51

Chloromonas 312, 332

Chloropeltis 4

Chlorophycese, 310, 311, 312, 314.

316

ChoiiCHionas 8

Sclirmikii v. glahra .... 16

Choretrum CandoUei 439
spicatum 409

ChrysoconoiDS anrites 183

Chrysoleon 56

Chrysomela 511
australica 507

Chrysomelidse 505

Chrysopida^ 738, 746, 747
Chytridiacea^ .. 310, 314. 344, 355
Cliytridinni 355

amphorkUum 355
amphoroidinm 355
clavnm 356
gTacilliniuin 355, 356

V. falciforme 356
gTegariiim 355

Ciflaria sodaliata 188

Cinnyris frenata 421
Ciste'lidfP 522
Citriobatns multiflorns . . . . 392
Citrus aiirantium 420

medica 420
Claytonia Pickeringi .... 389, 393
Clematis aristata 391

g-lycinoides 391
Climacteris siiperciliosa. . 420, 421
Clinostomiini 285
Clinus johnstoni 273, 277
Closterhmi 312, 313, 319

acerosnm v. Casinoense.. 319
acutum 321
bicnrvatnm 320
coriiu 322
gracile 320, 321

V. bicurvatum 320

V. elongatiim. 320
V. siibstrigosiim . . 320, 359

Kiitzingii '^^1

r. capense 321
lanceolatum 319
linea 321

Inmila 319
macUeutum 320
pra'longiim .... 321, 322, 359

V. strigosnm 322

Page.
Closteriiim proiium .. .. 321, 359

setaceum 321
Spetsbergense 319

V. australe 319
V. palustre 319, 359

strig-osum 322
suhstrigosum, 320
toxon 320
tumidnm 322

Cnephasia thiopasta. . .. 185, 191
Cocconema 313
Coccus indicus 629
Coelospira sp 552
Coesyra syneches 193
Collyriocincla cerviniventris. . 420

parvissima 420
Comesperma defoliatum, 389, 392

ericinum 412
retusum 392
sphserocarpiim 392

Coniferae . . 409
Conognatha gracilis 82
Conospermum ellipticiim .... 407

longifolium v. ang-nsti-

foliiim 407
taxifolinm 413
tenuifoliiim 407, 627

Copritermes Frogg-atti . . . . 94, 98
Melvillensis 94
Taylori 94, 95, 100

Coprosma Billardieri 401
hirtella 401

Coptocarpiis gibbosns 462
parvus 461

Coptotermes 108
acinaciformis, 90, 91, 92, 93.

113
Cordulegaster 426
Cordyceps sp 720
Coremia divisata 188

Cormocephalus aurantiipes . . 682
brevispinatiis 682
turneri 682
westwoodi 682

Correa speciosa 393
Corvus bennetti 420
Cosina maclachlani 58

neozelandica 58
Cosmarium 313. 329

Askenasyi v. crateriforme,
327, 360

auriculatum. . .. 326, 327, 360
Blvttii V. Lismorensis, 328, 360
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Page.
Cosmarium contractiim . . . . 326

V. Gracoviense 331

erosum 327

g-lyptodermum 326

Jacobsenii 325, 326

laticollum 327

leiodermum 323

moniliforme 325

T'. siibqiiadratiim . . 325, 360

obsoletum .... 326. 327, 360

V. Sitvense . . 326, 327, 360

pseudoprotuberans, 324,325,331

V. alpinum 331

V. aiistrale 325, 360

rectang-ulare .. 323, 324, 325

r, africaniim 324

V. ang-iistins .... 324, 360

i:. biretnm .. 323, 324, 359

V. Boldtii .... 323, 324, 359

V. Cambrense 324

V. cyclopeiiirL 325

V. Finmarkiae 324

V. nodiilatiim.. 323, 324, 359

V. quadrig-eminatnm, 324,360

i\ repandnm 324

sexang"ulare 325

Smolandiciim 326

sp 328

suberosiim 327

sulcatnin 325

tholiforme 329

venustum 327

V. Borgei 327, 360

Woodlawnense .... 328, 360

Cosmodiscus 457

Cractions rufescens 421

Crapatahis 269

arenarins 269, 277

novse-zelandise . . . . 269, 271

Creagris nuhecula 67

Cromus .. 646, 647, 648, 649, 652,

653, 656

bohemicus 650, 652

murcliisoni..650, 652, 653, 654,

657, 659, 660, 667

sexpunctatus 647

spriji 653

Crumenula texta 36

Cryptandra amara 413

ericifolia 390, 395

Cryptoglena 8

Cryptomonafi 8

Cryptonymns pnnctatiis . . . . 648

Page.
Cryptophaga citrinopa . . .

.

484
Cryptostylis leptochila . . .

.

409
longifolia 409

Ctenidium pubescens.. .. 379, 382

Cnbicorrhynchus morosiis .. 688

Cnculus inornatiis 421

Ciilex 176
mimeticus 182

mossmani 181, 184
normanensis 182, 184

lulicadia 176
milsoni 179

Ciilicelsa 176
paludis 181

CulicidjF 176
Cunelpectini 438,446
Cnneipectus 446

foveatus 447
frenchi 448

Curculio buhalus 688

Ciircnlionidse 499
Cj^anosteg'ia angustifolia .

.

719
Cyathochpete diandra 411
Cyathophorum bulbosum . . .. 378

Cyathophylhim obtortnm . . .. 552

sp. .

." 552

Cybele 646

punctata 647

CycadcEE 409,486
Cyclonema sp 552
Cylindrospermum rectangulare 349
Cymindis crassiceps 471

Cynodon dactylon 416
Cyperacese 411
Cyperus eragrostis 411
Cyphaleinse 538

Dacus sp Ill
Dampiera Brownii 413

eriocephala 719
V. concolor 719

lavandulacea 719
stricta 413

Daption capensis 291
Darodilia curta 459

robnsta 460
Darwinia 754

fascicularis..753, 755. 757, 758
taxifolia 398

Daviesia alata 395

corymbosa 395

latifolla 395

sqiiarrosa 395
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Page.
Debarya 316
Decog-miis 441, 443

chalybeus 442, 443
Dendroaeschna 426
Deiidrocygna arcuata 421

eytoni 421

T>endro-Kypnum prcenitens . . 384
Dendroleoii..57, 65, 70, 71, 72, 750

long-ipennis 70, 74
DendToleoninae. . .. 745, 747, 749
Dendroleontinie 750
Desmidiaceffi.. 6, 310, 312, 314, 317
Desmodium rhytidophylliim . . 396
DiadesRiis . .

.'. 313, 345, 346, 348
cofifervacca v. peregrina 345

Dicliromodes cirrhoplaca . . 476
fulvida 475
ioneura 476
orthozona 477
jDerinipha 475

Dicksonia antarctica 412
Dicranacese 364
Dieranoloma bartramoides, 365,

384
dicarpum 365, 366
Menziesii 365

Digitaria didactyla 207
glabra.. ./ 207

Dilleniacese 391
Dillwynia brunioides 396

ericfioHa 413
Dindymene 646
Dinobryon 312, 315

eleg-antissimiim 32
sertularia 315

V. conicum 315
Dioctes 468
Diphlebia.. 212, 213, 216, 220, 225,

226, 227

lestoides . . 213, 214, 215, 227,

228, 229, 230, 416, 751
Diphyphyllum g-ig-anteum . . 551

porteri., 541, 551
robustum 551
sp 550, 551, 620

Dipodium punctatum 413
Distichophyllum leiicoloma . . 384

long-icuspes 378, 384
Distoleon 57, 68

bistrig-atiis 69
verticalis 69

Docidmm 6, 313
trabecnla , . . 326

Page.
Dodonsea boroniaefolia 395

triquetra 395, 628

Dracophylkim secundiini . . . . 405

Drepano-Hypnum leucochlo-
rum 384

Drimys dipetala 392

Drj-andra nivea 117
obtusa 117

Dysphania littoralis . . . . . . 290
niyriocephalus 290

Echidna aciileata 231, 258

Echinodiacese 375
Echinodium hispidum 375

parsulum 376
umbrosiim 376

Echinopog-on ovatns 413
Ectropotheciura Howeanimi . . 379

leucochloron 380
leucochloriim 380, 384

Edoliisoma tennirostre . . . . 420
Ehrharta stipoides 413
Elacate nigra 263

pondiceriana 263
Elseocarpus cyaneiis 393

holopetalus 393
Eleotris hasseltii 271
Enchoptila idiopis 185
Encrinnridsp 646,649
Encriminis . . 646, 647, 648, 649,

650. 653, 654, 656, 671, 675, 677
australis 650, 651
barrandei . . 650, 652, 653, 663
bowningensis . . 651, 654, 656,

657, 662, 663, 664, 666, 676,

678, 679, 680
Brotvningi 654, 662
diintroonensis. . 654, 655, 657,

670, 674, 675, 678, 679
etherklgei . . 654, 656, 666, 667,

670, 673, 674, 675, 677, 678,

679, 680
"konghsaensis 661
loomesi 674
mitchelli.. 651, 652, 653, 654,

656, 657, 659. 660, 661, 663,

664, 668, 670, 673, 676, 678,

679, 680
ornatus 649
pimctatus.. 647, 648, 650, 651,

652, 655, 656, 659, 663, 664,

666
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Encriniirus rothwellse. , 651, 654,

656, 669, 670, 674, 679, 680
sexcostatus 647
siebachi 674, 675
silverdalensii-:.. 654, 656, 657.

665, 666, 677, 678, 679, 680

sp., 674, 675, 676, 678, 679, 680
spryi 653

variolaris 647, 666

Ennometes riificornis 494

V. ramosiis 494

Entodon pallidns 385

pancherianus 378

Entodontaceas 378

Epacrideai 403

Epacris apiculata 391, 404

crassifolia 403, 721

Hamiltoni 391, 403

impressa 404. 405

microphylla 403

obtiisifoiia 403, 721

onosmaeflora 404

pahidosa 403

pulchella 390, 413

pnrpiirascens 404

reclinata, 391, 403, 404, 405,

721

rigida 391, 403

rnscifolia 404, 405

EpallaointP 213, 214, 229

Epiophlebiinfe 229

Episalus 57

Erao-rostis euvvula v. valida, 42,

54, 55

lacimaria .. 42, 52. 53, 54, 55

Eranthemnm variable 406

Erecthites Atkinsonise 402

mixta 290, 402

Eriostemon hispidiihis . . 394, 415

myoporoides 39 1^

obovalis 388. 394

Erynginm vesiculosnm . . . . 400

Erythraea australis 290

Centanrium 290

spicata 290

Erythrodryas rosea 420

Ethemaia." 502

ferrnginea 501

Ethonostig-mns rubi'ipes. . .. 682

Enastriim 313, 329

cam pail nlfi turn 329

siniiosiim v. campaniila-
tiim 329

Page.
Eiiastrum tiirgidum 329

V. Aiiburnense 329
V. Moebii 329

Eucalyptus albens 117
eximia 489
hemiphloia 174
niiniata 92

saligna 117
spp. .. 116, 117, 175, 210, 417
torqiiata 117

Eucchoeca rnbropiinctaria . . 187
Eiicosniinfe 186, 192
Eiidorina 311, 337, 339

elegans 4, 337, 338
Eiig-eiiia sp 107
Englena 7

aciis 4

deses 4

oxyiiris 4

pisciformis 4

tripteris 4

viridis 4, 36

Eiig-lenidffi 8

Eulechria sp 194
stigmatophora 194

Eulype leueophrag'ina 187
Eumolpides 514
Eiiphorbiaceae 409
Euphrasia Brownii 406
Euptychiimi niiicronatnm, 377, 383

robustnni 377, 383
Eiirylychniis clivinoides . . . . 445

femoralis 446
kershawi 455, 446
ovipennis 444

Enstrephiis Brownii 209
Entermes 83

hastilis 100
long-ipennis 104

pastinator.. 100, 102, 105, 113

spp 93, 106, 109, 110
triodiae 90, 93, 107, 113

Eiitorna enryg-ramina 194

Exocarpns stricta 409

Favosites basaltica v. sale-

brosa 551

crummeri 551

forbesi . . 551

g-othlandica 551

V. moonbiensis 551

mriltitabnlata 551,552
pittmani 551, 552
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Favosites reticulata 551

spp 550, 551
squamulifera 551

Fieldia australis 406

Filices -412

Fissidens amblyothallioides . . 366
arboreus ! 367, 368
arcuatulus 368
Dietrichice 366
Howeanus 384
longilig-ulatus 367
subtenellus 366
tenelliformis 367
tenellus 367
Wattsii 368

Fissidentacepe 366

Formicaleo 750
Formicaleon 56. 57, 69

australis 69, 74
tetragrammicus 69

Froggattisca 56. 64
pulchella 65. 74

Fiinaria hygrometrica 371
Funariaceae 371
Fungi 310, 355

Gahnia microstachya 412
psittacorum 413
Sieberi 412

Gastrogmus 458
ischialis 459

Gastrolobium sp 506
Gelechianse 186
Geometridse 186, 187, 474
Geometrinae 186, 188
Geranium dissectum 416

sp 118, 487
Gerygone magnirostris . . . . 420
Gesneraceae 406
Glenoleon . . 57, 71, 72, 745, 746.

747, 749, 750
annulicorne 71, 72, 74
dissolutum . . . . 71. 72, 73. 74
falsum 71, 72, 73, 74
indeeisum . . . , 71, 72, 73, 74
meteoricuni. . .. 71, 72, 73, 74
pulchelluni 71, 72
radiale 72, 74
stigmatum 72

Glenurus 71, 750
Glossina morsitans 116

palpalis 116

Page.
Gh/cine niaculata 722
Glyphomitrium commutatum 370

Howeanum 370, 383
Gnaphalium japonicum . . . . 402

V. radicans 402
luteo-album 402

GobiidiE 271
Gohiits mucosus 271
Gompholobium glabratum. 390, 395

grandifolium v. setifolium 395
Huegelii 395
latifolium 395. 628
uncinatum 395

Gomphonema 313
laneeolatum r. insigne, 347,

361
Gomphus descriptus 221
Gonatozygon 313, 313

Brebissonii v. minutum, 318,

359
r. Kjellmanni 318

KjeUmauni 318
monotaenium 317

r. tenue 317, 359
Gonium 311

pectorale 4, 336
Gonocephalum alternatum . . 532

costatum 533
costatum 533
costipenne 533
Meijricki 533
victoriae 533

Goodenia bellidifolia 413
decurrens 402
dimorpha 391, 402
heterophylla 402
ovata 402

Goodeniaceae 402
Gracilaria loxocentra 194

plagata 195
Gracilarianae 186, 194
Graniinese 412
Grammatorycnus 266

bicarinatus 266, 277
bilineatus 268

Grevillea acanthifolia . . 391. 408
asplenifolia 408. 627
buxifolia 489
floribunda xi.

Gaudichaudii 391. 408
laurifolia 391, 408
mueronulata 408, 489
parviflora xi.
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Page.
Grevillea phylicoides 408

punicea 489
sericea 408

Grimmia campestris 370
cygnicolUs 370
leiocarpa 370

leucophcea 370

pnlvinata v. obtusa . . . . 370
Grimmiaceae 370

Guestia actinipha 483

delosticha 483

sjminiadelpha 483

Gymnocnemia 56, 63

bipunctata 63, 74

interrupta 63, 64, 74

pentagTamma 63

tipularia 63

Hsemodorum planifoliiim

Hakea acicularis
dactyloides
microearpa
propinqua 408,

pugioniformis 289,

saligna
Halcyon sordidus
Halicornaria goniodes . . 200,

Hantzschia
HaplocMton sealii

Haplotrenm 284,

constrictnni
Hardenbergia alba

cordata
erecta
monophylla. . .. 396, 722,

V. alba
V. longiracemosa . . .

.

ovata 722.

sp.

Harpalini 438.

Heleocharis multicaulis . . .

.

Helichrysum adnatum
apiciilatiim 389,

collinum
diosmifolinin
leucopsidliim
scorpioides
semipapposiim . . . . 289,

Heliocidaris
Heliodininae 186,

Heliolites interstincta
porosa 552,

sp 552,

413
408
413
408
628
408
408
421
202
313
260
285
286
722
723
723
723
722
722
723
723
462
411
402
413
401
626
401
413
401
206
195
552
553
553

Page.
Heliophyllum yassense . . . . 666
Helipterum dimorpholepis . . 402

incanum 402
Helix sp 624
Hemerobiidse 737,738,740
Hemerobius 737

nitidulus 737
Hemicordulia 221, 426

tan 424, 425, 437
Heinigenla purpurea 407
Hemigymnus 265

melapterus 265
Hemipharis insularis 107
Hetserina 225
Heterodactyliis 443
Heterokontse 310
Heterophlebia 223
Heterophlebiina?. . .. 221, 224, 229
Heterotermes validus 83
Hibbertia acicularis 628

Billardieri 391
bracteata 391
diffusa 392
nitida 392
pedunculata 392
saligna 392
serpyllifolia 391

Hippoboscidae 116
Hippocampus breviceps . . . . 262

tuherculatns 262
HipporMnus nigrospinosns, 688,

691
Hodgesia triangularis 184
Holomitrium perichaetiale . . 364

i;. robustum 365
Holopneustes purpurascens, 203,

206
Honiotrysis subsulcata . . . . 526
Hookeriacese 378
Hovea linearis 413

longifolia 396
Howittia trilocularis 393
Humea elegans 401
Hyalonema dissiliens 356
Hydrocotyle laxiflora 400
Hydrodictyon reticulatum .. 343
Hymenostomum sp 369
Hypericum japonicum 412
Hypnacese 379
Hypnum Howeaiium 384

nitidulum 384
Norfolkianum 384
politum 381
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Page,
Hypononieutinae 186
Hypopterygiacese 378
Hypopterygium Muelleri . . .. 378

Ichthyocampns scalaris . . 261, 277
Ineffig'iata neglecta 343
lonidiiim filiforme 392
Iridete 410
Iridomyrinex delectus .... 93
Isochorista sp 189
Isopogon anemonifolius . . 118, 413

anethifoliiis 407, 419
Fletcher! 391, 407

Isopterj^gium candidnm.. 380, 381
Howeanimi 380
mollicnlum 384

Jacksonia scoparia 395
Jiincaceae 410
Junciis communis 413

Fockii 410

Kenncdia longiracemosa .. .. 722
Kennedj^a moiwphtjUa x. louyi-

racemoaa 722
ovata 722
prostrata 396
rubicunda 396, 721

Knorria 553
Kunzea capitata 413

corifolia 390, 399
Kurtus gullivieri . . 273

Labiatse 406
Labridae 265
Lachnoderma 472

cinctum 473
foveolatum 472

Lag-anum decag'onale 205
LageiieUa 8

euchlora 16

Lagenophora Billardieri . . .. 401
Lag-erheimia 6

Lagmicula 8

Kellicottiana 20
piscatoris 20, 36

Lambertia formosa 413
Lamprima latreillei 210
Lamprococcyx basalis 421

plagosus 421
I^amiDi'olina grandis 521

hackeri 521

Page.
Larentianai 186, 187
Larus dominicanus 291
Lasiopetalum Baueri 489

dasyphyllum 393
Laurinese 407
Laxmannia gracilis 413
J^ebiini 438
Leguminosse 395
Lemna sp 355
Lepidoblennius geminatus . . 276

hajilodactj-lus 276
Lepidodendron australe, 122, 543,

553, 560, 581
Lepidosperma filiforme . . . . 412

flexuosum 412
laterale 413
lineare 411
Neesii 412
tortuosum 411

Lepironia mucronata .. 390, 411
Lepisma sp no
Lepispilus 532

sulcicollis 522
Lepocinclis 4
Leptomeria acida 413
Leptopteris Fraseri 412
Leptorrhynchos squamatus . . 401
Leptoscopidse 269
Leptoscopus macropyg-us, 269, 271
Leptospermum arachnoideum 413

flavescens 413
lanigerum 413
parvifolium 413
pendulum 413
sp

Leptostomaceae 374
Leptostomum macrocarpum. . 374
Lepyrodia anarthria 411

scariosa 411
Leskea mollis 377
Leskeaceae 379
Lestes 218, 219
Lestidae ,. 218, 220, 222, 223, 224,

225, 226, 228
Lestlnae 229
Leucobryaceae 365
Leucobryum candidum . . . . 365

pseudocandidum. . .. 366, 384
speirostichum 366

Leucoloma Sieberianum . . . . 365
Leucopogon appressus, 389, 390, 403

ericoides 413
esquamatus 390, 403
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Lencopog'on laneolatus . . . . 413

microphyllus 403
muticus 413
setig-er 403
virg-atus 403

Libellula depressa 221
Libertia paniciilata 410

piilchella 410
Liliaceae 410
LimacodidiP 477
Limax maximns ,. 114
Linosticha 482

sericopa 482
stichoptis 481

Llolope 284, 285
Liolopinae 285
Lissanthe sapida 403

strigosa 403
Lissopterus 443
Litarthrum 456

browni 457
Lithosia Mcosta 187

cMo)wra 187
Lithosianse 186, 187
Litophylhim konincki . . 552, 553

sp." 552
Lobelia gibbosa 403
Logania floribnnda 413

pusilla 390, 406
Loganiacese 406
Lomatia longifolia 487

silaifolia 413
Loranthaceoe 409
Lovettia 259

sealii 260, 277
Loxechinus albus 204
Loxomeriis 443
Luciola 495

majusciila 495
Liiziila canipestris 410
Lychniis ater 446
Lycopersicnm esculentum . . 720
Lycopodiaceae 412
Lycopodium densiim 627

laterale 412
Lyngbya serngineo-caernlea . . 350

circumcreta 351

Kiitzino;ii v. distincta . . 313.

350. 351, 362
Lismorensis 313, 314

V. nigra 314
Martensiana 351
finhtilis 351

Page.
Lyperanthus ellipticus . . . . 410
Lysinema i)imgens 405

Macleaya tremula 178

Macromitrinm brevicaiile . . 371
brevisetaceum . . . . 370, 383
Daemelii 385
peraristatiim 370, 384
sp 371

siibbrevicaule 371
Tongense 384

Macronectes giganteiis . . . . 291

Macronemurus 57, 750

Macropygia phasianella . . . . 421

Macrothrix spinosa 355

Macrozamia corallipes , . . . 400
Perowskiana 485

INfalacodermida? 494
Malnrus assimilis 420

callainus 421
cyaneus 630
cyanochlamys 420
lamberti 421

]\ralvacea- 393
Marianthiis procnmbens .. .. 412
Mastotermes 91

darwiniensis 104
Mecyclothorax 449, 462

aiistralis 450
fortis 462
laevicollis 449, 451
laticollis 450
ovalls 451
sp 462

Meg-alestris antarctica . . . . 291
maccormicki 291

Megaloprepia magnificus . . .. 421
Meg-aneiira nionyi 221
Meganenridffi 221
Meganeurula selysi 221
Megapodagrionina? 229
Mehlisia ornithorhynchi . . . . 278
Melaleuca hypericifolia . . . . 399

linariifolia 389, 399
thymifolia 399

Melichrns rotatiis 403
Meliornis novae-hollandise . . 421

Melosira granulata v. circinalis 351

Meonis amplicollis 448
angnlicollis 449

ater 449
convexns 449
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Page.
Meonis niger 448, 449
Meristella tiimida 672
Mesocalius osculans 421
Mesochsete undulata 375
Mesomekena deusta 411

sphaerocephala 411
Metallarcha grammetalla . . 479
Mlcrantheiini ericoides.. 390, 409
Micrasterias 313. 329, 330

ampullacea 330
euastroides 330
Hernianniana 330
Mahiabiileshwarensis . . 330

V. ampullacea 330
Moebii 329
tropica 329, 330

Micrococcus candidus 731
prodigiosus 358

Micromyrtus microphylla . . 398
Microplasma i^arallelum . . . . 552
Migadopini.. .. 438, 439, 442, 443
Migadops 443

ovalis 443
virescens 443

Mirabilis longflora 117
Mirbelia grandiflora 395

pungens 395
reticulata 390, 413

Mitrasacme pilosa 406
polymorpha 413
serpyllifolia 406

Moina propinqua 355
Monocteniadse 475
Monolobus 443
Monotaxis linifolia .. .. 390, 409
Monotoca elliptica 403

ledifolia 403
Moreauia 284,285

mirabilis .. 278, 279, 286. 2S<

Moreauiinse 279,285
Mougeotia 318
Mucidus alternans 176
Mucogohius 271
Mucophyllum crateroides. . .. 666
Muscidse 116
Musotima nitidalis 189
Myiagra rubecula 421

Myositta banksias 505
carpophaga 504, 505
cirrifera 504
m.elanocephala 505
melanosoma 503
rufula 505

Page
Myositta sublineata 504

tabida 505
tessellata 504

Myriapoda 682, 683
Myrmeleon.. 56, 57, 62, 744, 746,

747, 750
Mstrigatus 69
circuitcr 68
diminutus 62, 74
crijthroecphaluni 62
fundatus 61
guttatiis 62

Itcrjiiriis 69
pidchcllus 71, 749
striola 69
suhtenclens 61
torvus 69
uniseriatus, 735, 738, 739, 741,

742, 750
riolciitns 69

Myrmeleonida?.. 56, 734, 735, 737,

738, 739, 741, 742, 743, 744, 745,
7-16, 747, 748, 749, 750

Myrmeleoninse 745, 747
Myrmeleontidse 750
Myrineleontinae 750
Myr.sine variabilis 289
jNfyrtacese 398
^Nlyrtus tenuifolia 400
Myxophyceae, 310, 313, 314, 347, 349
Myzorhynchus barbirostris v.

bancrofti 176

Xaseio chydoea 82
multesima 82
munda 82
TiUyardi 82

Xascioides Tillyardi 82
Xavicula .. . /. . .. 313, 345, 348

atomus 346, 361
confervacea 345

r. peregrina 345
exilissima 346, 361

- Flotowii 346, 361
lanceolata 313

V. areiiaria 313
V. curta . 313

linearis 345
minima 346, 348, 361

mutica v. Goppertiana i. 313
subtilissima 345, 361

Nebria hemprichi 443
kratteri 443
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Page.
Nebriosoma 442

fallax 442
Neckcra tricJtoplioroidcs, 377, 383
Neckeraceae 376
Neocuris Brown ii 80

discoflava 81

Neoinacleaya 176
australis 178, 184
hidica 179

Neophema pulchella 488
Neosticta 218,220

canescens 416
Nephog-enes 481

crassinervis 484
maciilisarca 481

Ncsogra minus 266
picrsoni -266, 268

Nestor 488
meridionalis 488
prodnctus 488

Netriiim 312
Neurachne Mitchelliana, 42, 47. 48
Neiiroptera 56, 734
Nitzschia 313

frail COnia 348
obtiisa V. scalpelliformis 313
palea t'. debilis 313
subtilis 314

v. palacea 314
vermicularis v. minuta . . 313

r. vialis 313
Nomiini 438, 448

Notochloe microdon .. .. 391, 412

Notolea 522, 530

limbata 531

Notonomns 454

australis 456

dives 455

excisipennis 455

johnstoni 454, 455

V. ijarviila 455

lapeyroiisei 456

Notostrongylimn 522, 523

fnscovestitimi . . . . 523, 525

reticulatiim 523

rng-osicolle 523, 524

Nototarus 470, 471
ang'iisticollis 471
australis 470
chaudiori 470, 472

interstitialis 470

i\ picea 470
morosus 470

Page.
Nototarus sp 471
Nyctagineae 629

Nymphes 746
myrnieleonides . . . . 743, 744

Nymphidai.. 740, 743, 744, 745, 747

Oceanites oceanicus .. .. 116, 291
Ocneriadye 478
Odonata 221, 222, 224, 225
Odontoniachus ruficeps . . . . 109

Odontopleura rattei 676
sp 676

CEcophoridse 480
(Ecophorinae 186, 192
CEdemeridse 531

Olax stricta 413
Olearia dentata 401

elliptica 401
myrsinoides 401
stellulata v. quercifolia. . 401

OlpUJiuin amplioridium . . . . 355
Omolipus 534,535

affinis 534, 535, 536
angustus 535, 536, 537
bimetallicus 535, 536
chalyljcus 534, 535
corvus 534, 535
cyaneipennis 536
cyaneus 534,535
g-nesioides 535
f/randis 534,535
ijBvis 535. 538
oblongus 534, 535, 536
parvus 535
socius 535
submetallicus .. 536

Omphacomeria acerba 409

Onychonema filiforme . . 332, 360
laeve v. micracanthum, 332, 360
Nordstedtiamnn 332

Oodes 452
Oodini 438, 461
Oopterus 452
Ophryota nodosa 503

subangulata 502
Opisthopsis respiciens 93
Opuntia nionacantha 629
Orchideae 409
Oreoniyrrhis andicola 400
Orgyia aneliopa 478
Origma rubricata 421
Ornithorhynchus 278

anatinus 279
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Page.
Orthetrimi 426
Orthorrhynchiiini elegans . . 377
Orthotrichacepe 370
Oscillatoria acuminata . . . . 313

amphibia 313
Corakiana . . . . 313, 354, 362
formosa 313, 354, 362

r. aiistralica . . . . 354. 362
princeps 354. 362
splendida 351

V. amylacea 313
v. limnetica 313

iincinata 351
Oscillatoriaceae 313
Osmiindites sp 414
Osmylidse 740,746
Otostig-mus pimctiventris . . 682
Oxylobiinn staiirophyllnm . . 413
Ox3'rrhynchiiim Howeanimi . . 382

remotifolium 382

Pagodroma nivea 291
Paloeosia bicosta 187
Pamborini 438
Pamborns elegans 438

guerini 439
pradieri 439
viridis 439

Panax cephalobotrys 400
sambucifolius 119, 400

Pandorina.. .. 311, 336, 337, 339

morum 4, 336

r. tropica .... 336, 337, 361
Pangoninse 806

Panicnm Benthami . . 42, 52, 53

decompositum . . 42, 49, 50, 53

didactylum 207
flavidum .. 42, 43, 45. 49, 53,

115, 207

r. globoideum 115

r. teniiior 115

glabrum 207, 288
globoideum, 115, 207, 208, 288

gracile 208
leucophaeum . . 42, 51, 52, 53

obseptum 412
ramisetum 207
Keverchoni 207

Papillaria 385

intricata 385

Paraploactis trachyderma . . 272
Parocystola haplophara . . . . 192

Paronychiacese 407

Page.
Patersonia glabrata 413

sericea 413
r. longifolia 413

Paurocha?tium 207, 208
Pauronota lasioprepes . . . . 484
Pediomorphus 457
Pelargonium australe 420

sp 118, 487
zonale 416, 420

Peltophora osteochroa . . . . 193
Penium 313, 318

curcurbitinum v. subpoly-
morphum 319. 359

margaritaceum v. indivi-

sum 318, 359
V. irregulare 318
V. irregularius 318
r. puherulentum .. 318, 359

Pentamerus knightii 552
sp 552

Perga dorsalis 628
Periclystus 57,67

(aUipeplus 68
circuiter 68, 74
laceratus 68, 74

Peridinium 6
Perperus turgidus 500

ziczac 499
Persoonia acerosa 408

angulata 391, 408
Chamsepitys 391, 407
ferruginea 413, 487
hirsuta 407
lanceolata 489
linearis 407, 418
mollis 407
myrtilloides 408, 487
oblongata . . . . 407, 489, 628
pinifolia 407
salicina 413

Petalura 426
Petraites incertus . . . . 275, 277
Petroeca leggii 421
Petrophila pedunculata . . . . 407

pulchella 413
Phacotus 311,335

Lendneri 335
lenticularis 335
rectangularis 335, 360
reticulatus 336,360

Phacus 7

longicauda 4

monilata v. suecica .... 4
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Page.
Phaciis pleiironectes 4

pyrum 4

sp 4

Phaeophycett 310, 312, 314
Phalacrocorax traversi . . . . 291
PhaJidura Kirbyi 778
Phebalium Jiillardieri 394

dentatiim 394
diosmevim 627
lachnoides 394
pliycifolium v. lachnoides 394
squamiilosum 394, 627

Pherospha?ra Fitzgeraldi, 391, 409
Philobota 481

eremosenia 480
isoniora 193
mitoloma 480

Philoganga 326
Philolochma celsenochroa . . 189
Philonotis 373

jardini 375
psendomollis 375
tenuis 375

Phloeopola panarcha 193

Phlox sp 208
Phoebetria cornicoides .. .. 291
Phoracantha recurva 720
Phormidiiini 351, 353

ambigimm 352
corium .... 314, 344, 353, 362

V. acnniinatuni . . 353, 362

V. constrictiim . . 353, 362
Crouani 353
liicidimi 352, 362

V. amoenuin . . . . 352, 362
papyraceum 353

tenue 313. 314

iincinatum 351,362
Phorticosomiis 462

hruiincus 463

calcaratus 463
castelnaiii 466

crassus 464

V. brevipennis 465
edeli 462, 463

felix 463, 464, 466
grandis 462, 463, 466
gularis 467
horni 463, 466

Jateralis 462
macleayi 469

miuntus 462
mncronatns 463, 466

nuytsi .... 463, 466, 467, 469

Page.
Pliorticosoniiis piceus . . 465, 566

randalli 463. 466
robiistns 463, 466
rotundipcnnis 462
similis 463
zabroides 464

Phj'llacanthus parvispiniis, 203, 206
Phyllanthus thyinoides . . . . 413
Phyllobothriiim 279
Phyllocharis 514

cyanicornis 513
liieroglyphica 512
jansoni 511
scnlpticeps 512, 521
vitticollis 513

Phyllota phylicoides 413
Phymatodocis 312, 313

Physoderides 472

Phytheliea3 312

Phytolacca octandra 421

sp 627

Phytoptus vitis 117

Pimelea collina 408

ciu'viflora 408

linifolia 413

Pinnnlaria 313

Brebissonii 345
divergens i'. elliptica, 345, 361
streptoraphe v. gibbosa, 344,

361
Pisonia Brunnoniana 629
Pisnni sativum 418
Pithecolobimn moniliferum . . 92

Pittosporeffi 392
Pityrodia bartlingii 719

raceniosa 719

Pitys antiqna xx.

Plagiothecinm Howeanum . . 384
Planolocha aiitoptis 189
Plantago lanceolata.. .. 117, 627
Platycneminse 229
Platylobium formosum , . 396, 415
Platymela 510

sticticollis 505

uniUncata 505
Platynini 438
Platynns carter! 460

porphyriacus 461
Platyphanes chalcopteroides 539

cyaneipennis 535
oblongiis 539

Plectonema nostocorum, 314, 350
crispatnm 350,362

Plcurandra Cucorum 392
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Page.
riumularidse 2U0
Plyttoloplius prod net ua .. .. 488
Podocarpus spinulosa . . 208, 418
Poecilodryas capito 420
Poephila aciiticauda 421
Polyanthus sp 627
Polygalete 392
Polyphrades ampliatiis . . .

.

500
ortyx 500
pusilliis 500
setosiis 500

Polystigma vitticolle . . 493, 521
Poh triohaceie 375
Pomadeiris apetala 395

elliptica 395
ledifolia 395, 627
phillyroides 395

Poniax iiinbellata 413
Poiiccletia vionticola 405

sprviigclioides 405
Poranthera corymbosa . . .

.

409
ericifolia 409
niicrophylla 409

Portnlaca oleracea 412
Portulaceie 393
Pottiace.e 369

Prasinocyma calaina 188
lychnopasta 188

Prasophylhim anstrale . . .

.

409
flaviim 409
striatum 410

Primula sp 627
Prioeella glacialioides 291
Promecoderus viridiseneus .

.

444
Prosopoo-mus yarreiisis . . . . 457
Prostanthera crerulea . . .

.

406
lasianthos 406
linearis 406
rhombea 406
saxicola 406
violacea 406

ProteacecB 407
Protococcacepe 311, 312
Protococcoideae 332
Protodonata 221, 222
Protomacha cathara 193
Protoneurinffi 229
Protoplectron.. .. 56. 66, 742, 750

costatvs 67, 749
pallidum 66, 749
venustum 66, 74

Prunella vulgaris 413
Psalidura 688, 689

Kirhyi 689

Page.
Pseudanthus divaricatissimus 409

pimeleoides 409, 627
Pseudoforniicaleo . . 57, 67, 74, 750

jacobsoni 67
nubecula 67, 749

Pseudoskusea basalis 178
Jr'seudostigmatinae 229
Pseudostrongylium 522

viridipenne 522
Pseudoterpna occultaria . . .

.

474
xenomorpha 474

Psychopsis illidgei 625
sp 625

Pteridium aquilinum 210
Pterobryella preenitens.. 376, 384
Pterohelseus nitiduloides .

.

534
ovulus 534
sericeus 533,534

Pteromonas 311, 335
alata r. auslralis . . 335, 360

Pterostichini 438, 453. 458
Pterygophjilum hepaticsefo-

lium 378
nig-ellum 378

Ptilotis keartlandi 421
lewini 421
macleayana 421
notata 421

Ptychomniacece 376
Ptychomnion aciculare .. ,. 376
Puccinia Morrisoni 420
Puflfinus g-riseus 291
Pultentea daphnoides 396

echinula 396
elliptica 396
flexilis 396
glabra 391, 396
incurvata 396
microphylla 396
mucronata 396
polifolia 396
plumosa 396
scabra 413, 417
stipularis . 396
villosa 396

Pygoscelis adelie 291
papua. 291

Pyralidae 186,189
Pyralidina 479
Pyralinse 186
Pyraustidse 479
Pyraustinae 186, 189

Quintinia Sieberi 398
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Page.
Rachycentridse 263

Rachycentron canadum . . . . 264
canadus 263

pondicerianum 263

Raniinculaceaj 391

Eeedomyia pampangensis . . 179

Restiacese 411

Restio australis 411

fastigiatiis 411

Rhacopilacese 378

Rhacopilum convolutaceiim . . 378

pacificum 378

Rhsebomela 514

fasciata 515, 521

maculata 514, 521

Rhamnete 395

Rhaphidosteginm acicnlmn . . 385

callidioides 382

contigunm . . . . 381, 384, 385

subfalcatulimi 381

Ehinocypha 222,226
Rliinotermes 94, 110, 111

intermedins Ill

reticnlatus . . . . 94, 109, 111

EhipidoceridcE 494

Rhipidura albiscapa 421

albicaiida 420

rnfifrons 421

Rhizogoniacese 375

Rhizogoniiim 377

parramattense 384

Rhizophyllimi interpunctatum 666

Ehodobryum leiicacanthum, 374,

383

Rhynchostegiella campylioides 383

muricatula 382, 383

Rhynchostegiiim tenuifoliiim 383

V. Howeanum 383

Rhysida siibinermis 682

Rhytidognathus 443

oralis 443

Ricinocarpus Bowmani . . . . xi.

pinifolius 409

Rosa sp 118, 288, 720

Rosaceae 398

Rubiacese 401

Rulingia pannosa 393

Rumex pulcher 487

Riipicola sprengelioides . . 391, 405

Rutaceae 393

Sanidophyllum 553

davidis 552, 553

Santalaceae 409

Page.
Sapindacese 395
Sarticus cooki 454

cycloderus 454
• dampieri 454
dixoni 453
habitans 454
iriditinctus 454
ischnus 454
nionarensis 454

Saxifragese 398
Scaevola hdspida 402

Hookeri 402
ramosissima 402

Scarabseidae 490
Schistosomnm 285
Schizomycetes. . 310, 314, 355, 358
Schizoribautia 684

aggregatum 683
Rainbowi 683

Schoeniis brevifolius 411
ericetorum 390, 411
imberbis 411
nielanostachys 411
tenuissimus 411
tiirbinatns 411
villosiis 411

Scieropepla 482
Scleranthiis biflorus 407
Sclerorhiinis 685
Sclerorinus, 685, 688. 690, 691, 759,

802, 805
aciiniinatus, 689, 696, 697, 698,

699, 700, 709, 712, 713
Adelaidse.. 689, 692, 693, 695,

697, 698, 699, 700, 702, 703,

708
albovittatiis, 691, 693, 718, 798
alpicola, 691, 775, 785, 786. 802
alternns. 696, 804, 805
amycteroides . . 691, 760, 769
Aiigasi.. .. 689, 695, 700, 704
aiigiistatus, 689, 696, 794, 795
angiistior 760, 767
angustipennis. . 690, 760, 765,

769
apicalis . . 770, 772, 774, 775
arcuosus . . 689, 696, 760, 761

762
aspcr.. 689, 696, 698. 700, 709,

710
aterrimns .. .. 770, 774, 776
biordinatns .... 785, 787, 795
Blackbiirni, 691, 785, 787, 796,

802
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Page.
Scleroriniis Browni . . . . 760, 764

bubalus.. 688, 696, 769, 770,

771, 772, 775

carinatus.. 688, 691, 694, 696,

700, 713, 718

Carter! 700, 716, 717

confiisiis.. 689, 696, 699, 703,

705, 706, 707

couspersus, 689, 695, 698, 700,

703, 704, 705

convexus.. 687, 690, 693, 694,

759, 760, 761, 769

i;. Spenceri 769

dilaticollis, 769, 770, 771, 773,

775

dimidiatus .... 694, 699, 715

ilivancatus, 689. 695, 700, 702

Dixoni .... 691, 760, 762, 769

dolcns 688, 696, 778

783, 784, 785

echiuops 690

Elderi, 690, 759, 760, 766, 767,

768, 769

elong-atus.. 689, 696, 714, 770,

775, 776, 777

exilis.. 689, 696, 785, 786, 794

fuscus, 689, 695, 698, 700, 703,

706

Germari .. 778, 786, 787, 797.

798, 799
Goudiei.. .. 691, 760, 762, 769

Hopei.. 689, 691, 696, 778, 779

horridus .. 693, 770, 798, 802

Howitti . . 689, 696, 698, 700,

709, 710

inconstans, 691, 775, 785, 78G,

802
inornatus, 691, 698, 699, 710,

711, 713

insignis.. .. 690, 693. 761, 769
interioris.. 689, 696, 700, 702,

703

interruptiis, 689, 696, 778, 781.

782, 783
irregnlaris.. 699, 706, 707, 714

Kirhiji 689, 696
lachrymosus 714
laticollis 760, 765, 767
longns, 785, 786, 787, 788. 789,

790
marginatus, 690, 696, 791, 792

Masters! .. 699, 700, 714, 715

meHceps .. 690, 695, 696, 786,

801, 802

Page.
Scleror!nus molestiis, 690, 760, 762

molossus.. 690, 691, 760, 766,

767
morosHS 688, 696
mucronatus, 690, 696, 786, 789,

798, 800

miicronipenn!s.. 691, 786, 787,

798. 800, 802

multigraniilatus 691
neglectiis.. 691, 700, 716, 717,

718

nigTOspinosus. . 688, 691, 696,

718

noctis .... 690, 693. 761, 769

nochdosus . . 689, 695, 700, 702

obliteratus, 696, 698, 700, 708,

710, 711, 712, 713

oblongatus 699, 707

occidentalis, 690, 760. 765, 769
parviihis 786, 787, 798

piliilarius.. 785, 786, 792, 794

Qiieenslandicus, 694, 695, 786,

787, 799, 800, 802

regularis .. 691. 699, 716, 718

R!verin0e . . 689, 693, 696, 804

rugicolUs.. 689, 695, 700, 703,

704

sabulosus.. 687, 689, 690, 693,

696, 759, 760, 761. 762

sordidiis .. 689, 696, 697, 698,

699, 700, 709, 710, 711, 712,

713
Spencei .. 689. 691, 696, 698,

700, 713, 714

V. lachrymosus 714

Spencer! var 761

squalidns 779, 780, 783

Stewart! . . 690, 696, 785, 786,

789. 790, 791

Stutchbury!.. 693, 770, 773,

775, 778, 786

siibcarinatns .. 778, 779, 783,

784
^ subcostatiis, 688, 689, 693, 696,

778, 779, 780. 783, 786, 801

subl!neatns, 689, 690, 696. 785,

786, 791, 792, 793, 794

subseqnens, 689, 696, 778, 779,

781, 782, 783, 784, 785

tccniatvs, 690, 696, 785, 789,

791

tr!st!s, 688, 689, 696, 697, 698,

699, 700, 708, 709, 710, 711,

712, 713, 717
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Scleroriniis tiiberculosus, 690, 696.

778, 786, 787, 798, 800, 801

vcrmicillatus .. 689, 696, 778.

779, 780

verrucosus.. 770. 775, 776, 777

vestitus .. 691, 693, 696, 785,

786, 788, 790, 800

vittatus .. 689, 695, 696, 698,

699, 700, 703, 701. 705, 706,

707
var 699, 700, 713

VVaterhousei .. 689, 696, 698,

699, 700, 702

8clerorrhiniis 685

Scolopendra Iseta 682

morsitans .. .. 628, 681, 682

Scombriclse 266

Scoparia aphrodes.. 189

Scrophularinese 406

Scutoniyia atripes 177

Sechium edule 209

Selag-inella uliginosa 413

Selidosemidse 477

Sematophyllacese 381

Senecio vagus 402

velleioides 402

Serranidse 262

Sertularella adpressa 198

longitheca .... 196, 198, 199

V. rol)usta 196. 199

ritchei .... 196, 197, 199, 202

Sertularidaj 196

Siebera Billardieri 413

ericoides 400

linearis 413

Silvius 806

alcocki 806, 815

australis 806, 813

borealis 809

elongatulus 812

fuliginosus 810

fulvohirtus 814

hilli 806

indistinctus 808

mansoni 806,815
marginatus 806

nitescens 806

Silvester 806

sordidus 808, 810

strangmani 806, 815

tabaniformis 813

trypherus 811

Simodontus 456, 458, 462

mandibularis 463

Page.
Simodontus )iiiiiutus 462
Simulidse 116
Sisiira nana 420
Skusea funerea 184

uniforniis 184
Smicrornis brevirostris .. .. 421

flavescens 420
Smilax australis 413, 628
Sowerbsea juncea 413
Sphifirolobiuni vimineum . . 413
Sjihcerozosnia .^ .. .. 312

fiUfornie 332
Sphecotheres maxillaris . . . . 420
Sphenura broadbenti 420
Sphodrini 460
Spinifex hirsutus . . 42, 43. 46, 48
Spiridens Muelleri . . . . 375. 383
Spiridentacese 375
Spirillum laxissimum 359

volutans 313, 359
V. maximum 359

Spirochaite plicatilis 359
Spirogyra crassa 317

Grevilleana 317
V. australis 317, 360

Spirulina Corakiana 313
laxissima 313
major 313

Spondylomorum quaternarium 4

Spongophyllum giganteum, 551,
• 553

Sprengelia incarnata 405
ponceletioides . . . . 391, 405

Stackhousia viminea 413
Stathmopoda cryerodes . . . . 195
Staurastrum 313, 331

assurgens 322
pseudosebaldi 331
tonsum 331

Stauroneis acuta 344
fulmen 344, 361
linearis 345

Stegomyia 176, 177
atripes 177, 184
ornata 178
pimctolateralis 176
quasiornata . . . . . . 177, 184

Stellaria pungens . . 392
Stenopterobia 313

anceps 348
V. Heribaudii . . .... 348

Sterculiaceffi 393
Stereodon chrysogaster . . . . 380
Stethomela atra 518
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Page.
Stethomela caudata 517

foveipennis 518
fiilvicollis 516
fiilvitarsis 516
g-randia 517
lateralis ^ . 516
linibata 517
poroptera 518
piirpiireipennis 517
rnfimana 517
submetallica v. femoralis 516

Stichonotiis 439,442
leai 439, 440, 441
limbatus 439,440,441
piceiis 439, 440

Stictoptera bichenovii 421
Stigmodera caudata 82

caudata 82

dispar 81, 82

gracilior 82

gracilis 82

Hackeri 82

immaculata 81

puella 81

sexgiittata 81

Stromatopora sp 551, 553
Stromatoporella sp 551

Strongyliinaa 522

Strongylinm 522, 523, 525

australe 523, 525

corrngatum.. .. 525, 528, 530
cylindripenne. . 525, 527, 528,

529, 530
longipes 525. 526
Macleayl 523, 525
Masters!, 523. 525. 526, 528, 530
piinctithorax 525,529
reticulatum 523

ruficolle 523, 525
Strong-jdocentrotns 204

drobachiensis 204
erytlirogrammus 204
tiiherculosus 204

Stylidiiim laricifoliuni . . . . 402
Stypandra glanca 410, 489
Styphelia laeta v. angustifolia 403

triflora 403
tubiflora 403

Susica serogramma 477
Symphj'onema montanum . . 407
Svncarpia laurifolia 399
Synedra 313
Syngeneticse 312

Syngnathidae. 261

Page.
Synlestes 219, 223
Synlestina^ 221, 229
Symira 312, 314, 316

australiensis 315, 361
g-ranulosa 314, 361

V. pusilla 314
ulna 314
uvella . . . 4, 314, 361

Syringopora anloporoides, 552, 553
porter! 552
sp 552

Syrrhopodon platycerii.. 369. 384

Tabanidae 116, 806, 815
Tabanus 814
TaMn us margin at us 806
Tahulus 67

caligatus 67
Talanrinus, 686, 689, 690, 691, 805

alterniis 690
convexus 690
echinops 690
Gayndahensis 802
insignis 690
Kirhyi 689
molossus .. 690, 691, 766, 767
miiltigraniilatus 691
noctis 690
obscurus 690
pallidus 802

Biverince 689, 690
sp : 802

Tathicarpus muscosus 277
Telopea speciosissima 413
Tenebrionidoe 522
Termes 83, 109

acinaciformis 92

ferox 91
germana 88
nana 86, 95

riibriceps 89,90.93
sp 91

^ Turner! 91, 93

Termitidae 83

Tessella 312, 315
Yolvocina 315, 361

Tetmemorus 312
Tetranychus 117
Tetrarrhena juncea 412
Thalassochelys caretta . . . . 286
Thalassoeeha antarctlca . . . . 291
Thamnium gracillimum . . . . 377
Thaumatoneura 228
Thecocladium flabellum . . . . 198
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Page.
Thelymitra venosa 409
Themeda avenacea . . . . 42, 43, 45

Therapon bidyana 262,277
elli'pticus 262

Thorinae 229

Thuidium cymbifolium . . . . 379
furfurosnm 379
protensulum 384
trachypodioides 379

trachypodiim 379

Thymeleae 408

Tliymms Mcarinatus.. .. 266, 268

Mlineatus 266

Tiliacese 393

Tineidse 186, 192

Tineina 480

Tineinse 186

Titsena piilchra 533

tyrrhena 533

Tortella cirrhata 384

flavovirens 369

siibflavovirens . . . . 369, 384

Tortricidaj 186, 189

Tortricinffi 186, 189

Tortrix parapleMa 185

psarodes 191

sobrina 185

sp 191

Tortilla Baileyi 370

sp 378

Toxicocidaris 204, 206

erythrogrammus . . 203, 204

tuberculatus 204

Trachelomonas . . 1, 2, 3, 4, 5, 7, 8,

16, 30, 31, 34

acanthostoma 1,38
acuminata 1, 31, 36

var. amphora . . . . 31, 40

ampullula 16, 39

V. major 17, 39

armata*.. 1, 2, 10, 24, 25, 27,

36

V. duplex 25, 27, 40

V. glabra.. .. 24, 25, 38, 40

V. granulata 25, 40

V. longispina.. .. 24, 25, 40

V. sparsigranosa . . . . 25, 40

V. Steinii 24, 37, 38

australis 19, 20, 40

V. arcuata 20, 40

V. conica 20, 40

V. obesa 19, 40

V. splendida 20, 40

V. subdenticulata . . 20, 40

Page.
Trachelomonas bacillifera, 22, 40

V. minima 22, 40
V. ovalis 22, 40

Botanica 9, 10. 39

i\ granulosa 9

V. minor 10, 39
bulla .. .. 1, 2, 11, 18, 36, 38

V. australis 5, 11, 39
V. regularius.. .. 18, 37, 38

cactacea 18, 39
caudata . . . . 1, 30, 32, 36, 38

V. australica . . . . 5, 30, 40
V. elegantissima .... 32

caudata 33
ccrvicula 1, 9, 36
clavata 18, 39

V. spinosa 5

V. subarmata 18, 39
conica 5, 17, 19, 39

r. caudata 18, 39
V. granulata 17, 39

t\ ovata 17, 39

V. Richmondise . . . . 17. 39
crenatocolUs . . .. 2, 20, 21, 35
cylindrica .. .. 1, 13, 14, 39

V. decollata 13, 39

V. punctata 13, 39
elegantissima 32, 36

V. ovata 32, 41
euchlora.. .. 2, 15, 16, 36, 40

r. minor 16, 39
V. similis 16, 35, 36

eurystoma.. .. 1, 5, 29, 36, 40
V. Klebsii .. 30, 35, 36, 40

V. producta 29, 40

V. Stokesil . . . . 30, 35, 36
gibberosa 34, 41

1?. rotunda 35,41
granulosa 18, 19, 39

V. oblonga 19, 39

V. subglobosa . . . . 19, 39

hispida .. 1, 2, 5, 20, 21, 23,

36, 40

V. australica . . 21, 22, 40
V. crenatocollis . . . . 21, 35

/3 cylindrica 37

V. granulata.. 19, 21, 22, 40

V. piscatoris.. .. 21, 35, 36

V. punctata 37

V. rectang'ularis . . 21, 37, 40

V. subarmata 37

intermedia 1, 9, 19, 39

V. levis 8, 9, 39

lagenella . . 1, 3, 10, 16, 36, 38
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Page.
Trachelomonas Lismorensis, 5, 26

V. biseriata 26, 27
V. inermis 27, 40
V. mirabilis 26
V. oblong-a 27, 40

napiformis 33, 41

V. elegans 33, 41

oblonga 2, 11, 39
V. attenuata 12, 39
i\ australica . . . . 12, 35, 39
V. scabra 12, 39
V. trnncata 11, 38

ohovata 1. 30, 36

ovalis 10, 36, 39
V. lata 10
V. minor 10, 39
V. scrobieulata 10

piscatoris 1, 20, 36

pulcherrima .. 13, 14, 19, 39
r. g-raniilosa 14, 39
V. latior 13, 14, 39
V. Lismorensis . . . . 14, 39
V. minor 14, 39
V. ovalis 14, 39

pusilla 12, 39
V. punctata 12, 39
r. rotnnda 12, 39

rcficulaia 1, 2, 30, 35

rnpuJosa 1, 36, 37

scabra 5, 28, 32, 40

V. cordata 29, 40

V. elliptica 29, 40
v. long-icollis 28, 40
V. ovata 28, 40

V. pygmsea 29, 40
V. scrobieulata . . . . 28, 40

sessilis 33, 41

V. elegans 34, 41
V. minima 5, 34, 41

similis 1, 16, 36
spinosa 1, 37, 38
subg-lobosa 5,35,41
Sj^dneyensis 22,23,40

V. minima 23, 40
V. obesa 23, 40
V. oblonga 23, 40

teres 2, 36, 38
tof^ta 1, 35, 36
triquetra 34, 41
urceolata . . . . 1, 31, 32, 36, 40

V. Girardiana . . . . 5, 32, 41
V. ovalis 31, 41

verrucosa 1, 5, 28, 40

Page.
Trachelomonas volvocina. 1, 2, 5,

7, 8, 10, 19, 27, 28, 36, 38
V. cervicula 9, 36, 39
V. Dangeardi 37
V. granulosa 9, 38

y hyalina 8, 37

V. minuta 36
r. pellucida 8

V. punctata 9.38
/3 rugulosa 36, 37

Volzii 2. 14, 15, 36

V. australis . . . . 14. 15, 39

V. cylindracea 15,39
1-. intermedia 15, 39

r. i>ellucida 14. 39
Trachyloma Wattsii 376
Trachyntis argocentra . . . . 483

mimica 482
Trematodon sp 364
Trichosteleum musicolum, 382, 384
Trichostomum cirrhatum . . 370
Tricoryne elatior 410
Tricostularia paucitlora .. .. 411
Trifolium iDratense-perenne. 290.

625
repens 626

Triloditcs putictatus 646
Triodia microdon 391, 412
Triploceras 312
Trissobrocha 187
Tristania laurina 399

neriifolia 399
Trochisia 344, 356

brachiolata 357
hirta 357

V. elliptica 357
hystrix 357
Lismorensis i 357. 358
pachyderma 357
spinosa 357

Trypemonas 8

Tryplasma 620
^ lonsdalia v. scalariformis 552

sp 552. 553
Tupus permianus 221
Turnix maculosa 421
Tyndarisus 522

longitarsis 522
Typus permianus 221

Ulodendron sp xx.
Umbelliferse 400
Uncinia tenella 412
Uromyces fallens 390, 625
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Page.
Uromyces sp 416

trifolii 290, 625, 626
trifolii-repentis 626

Utricularia dichotoma. . .... 413

Vanhenrckia 313, 346

cuspidata v. ambigua . . 347

rhomboides 346, 361

viridula 346

vulgaris 346, 347, 361

V. Eichmondiae, 346. 347, 361

Velleya montaiia 402

Verbenaceae 406

Veronica calycina 413

Derwentia 406
notabilis 390, 406
perfoliata 406

Verticordia monadelpha. . .. 719
picta 719

Vesiciilaria Montagnei . . . . 381

Vetotuba sp 552

Vibrio serjDens 359

Viminaria denudata . . . . 389, 395

Viola hederacea 412

Violarieffi 392

Vitis hypoglauca 395

vinifera 117

Vittadinia australis 413

VolvocaceEe.. .. 311, 312, 314. 332

Volvox.. .. 311, 312, 337, 339, 341

aureus, 339, 340, 341, 342, 343

Bernardii 4, 339, 340

globator, 339, 341, 342. 343, 361

V. australis 342

Lismorensis 342, 361

V. globulifera .. ..343, 361

minor 341

tertius 339, 340

V. guttulosa .. .. 341, 361

V. oralis 340, 361

V. tessellata . . 341, 342, 361

Volvulina .. .. 311, 312, 337, 339

Steinii 337, 360

V. lenticularis.. .. 338, 360

V. parvicellula.. .. 338. 360

V. subreniformis . . 338, 360

Walilenbergia gracilis . . 413, 629^

Weisia flaA^pes 369

Weymouthi a mollis 377

Xanthidium 313, 330, 331

hastiferum 325

inchoatum .... 330, 331, 360

V. alpinmn 331, 360

V. Cracoviense . . 331, 360

Page.
Xanthidium inchoatum v.

mammillatum . . 331, 360
Xanthophaea fasciata 469

Xanthorhoe sodaliata 188

subidaria 188

V. urbana 188

Xanthosia Atkinsoniana .. 400
dissecta 400
pilosa 413

Xerotes Brownii 410
flexifolia 410
glauca 410
longifolia 413

Xylomelum pyriforme 289
Xylorycta amaloptis 484

Xyloryctidai • 482, 484
Xyrideae 410
Xyris gracilis 410

operculata v. macroce-
phala 410

Xysmatodona polystoma.. .. 185

Zephryne 502
laticeps 500

Zeuzera pentasema 487
perigypsa 479

Zeuzerida? 478
Zieria cytisoides 394

involucrata 391, 393
laevigata 393
pilosa 389, 393

Smithii 394

Zonitis bimaculicollis 496
brevicornis 496, 497
cyanipennis 496

distortipes 495
flavicrus 496
hakeae 496
helmsi 498
melanoptera 498

murrayi 496, 498

pallicolor 498, 499
picticornis 498
pubipennis 497
rugosipennis 496
subrugata 497. 498
tenuicornis 499
xanthosoma 498

Zosterops lateralis 421

Zygnema pectinatum. . .. 316,360
Zygnemaceae 316

Zygoptera, 212, 218, 220, 221, 222,

224, 225, 228, 423

Zygospira sp 552

[Printed off, February 19th, 1916.]
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