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THE FIELD NATURALISTS’ CLUB OF VICTORIA. 

The ordinary monthly meeting of the Club was held in the 
Royal Society's Hall on Monday, Apri) 11, £932. at 8 pan. The 
Prosident, Mr. J. A. Kershaw, C.M.Z.S., occupied the chair, and 
about 120 meinbers and friends were present. 

CORRESPONDENCE, ETC 
There was no correspondence. 
Reports of excursions were [urnished by Mr. W.-H. Ingram, 

Beechworth, and Mr, W, Hanks, Campbellfield North. 

ELECTION OF MEMBERS. 
Miss Shirley Crawford and Mr. D.\. Casey were duly elected 

ordinary members, and Mr. F. Robbins as a cousttry member, 

GENERAL RUSINESS.- 

Mr, Charles Barreti, recently returned from Sydney and Ade- 
laide, conveyed the greetings of kindred societies in those cities. 

Mr, Barrett also drew attention toa hook Afossex Mith a Hand- 
tons, by A, J. Gront, Ph.D., who had-présented it to the Club. 

Miss Noa'xes called the attention of members to the fact that 
vacancies existed in the Botany class af the Workers’ Educa- 
tional Association. 

LECTURE. 
‘Professor A. J. Uwart, Ph.D. D.Sc. F.R.S., described his 

researches. in Central and North-western Anstraha. Using a full 
collection of lantern slides, Professor Ewart illustrated the varied 
nature of the country. The sands, gibber plas, “desert? vegeta- 
tion and individual species were depicted. ‘The remarkable nature 
af the gorges cutting through the Macdutmell Ranges was clearly 
shown. An interesting account of the methods used in tracing the 
causes Gf losses of stock concluded the lecture, 

EXHIBITS. 
Miss J. W. Rufi—Colleetions trom Beechworth. 
Mr. S. Mitchell-—Some rare minerals. 
Mr. F. H, Salau—Jfowealacu scoparia { Prickly Broom-heuth) 

from Cheltenham; cone ot White Pine (Pinus evceisus} fram 
Beechworth: photographs of Faster excursion. 

Mrs, F. Wf. Salaw—Vartous Inngi, 
Mr. F. Pitcher-- Flowers of Srevecarpas stimatus (Queensland 

Firewhvel Tree), grawn by exhibitar, 
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Mr, C. J, Gabrigh—MWegius ontiquis Mant ; a. caral-dwelling 
marine shel Tram Maucitios. 

Mr. H. Whitmore —Funei from Ciyele. stone axa fron: Toora- 
tlin: large “yabbie’’ crayfish, 
Mr WOT Ingram.--Dipledactylas vittaliis (Fat-tailed Lazare), 

from Beechwortl. 
Mr. A, J, Swaby.—li-pinnate torn of Blechuwi dlseolor ¢ Pish- 

bone Fern). An improved vangation of Nerine frum a root (hulb) 

offset. 

PORT PHILLIP A “BASIN': AN ABORIGINAL TRADITION, 

Reading in the February Neeturadiss, Mo. R. A. Keble's arsicle, 
“Arthur's Seat as a Viewpoint.” fo was much interésted; if ealled Lo 
Mind a tradition told to me by 4 very old Queensclift resident. Some 
forty years ago, during a Holiday at Queenscliff, we rented a house 
fram ity. W. Stephens, who had lang been settled there. His necups- 
tion was that of a boatman, and he had the job of taking pilots, mails, 
ete,, tu the pilot beats in the offing, as required, Wher he hoard that 
T had been w “shellback,” we fraternised and had muny a yurn con- 
cerning ships, he Heads, and local surroundings, The low-lying tand 
stretehiag from the south end of Swan. Bay, past the Salt Lake, and 
the fresh-water Jakes, towards Ocean Grove, suggested that at one 
time the surplus water of Port Phillip had thereby found its way to 
the sea; but notin any large run. This, again, suggests that there was 
an unbroken coastfine between Points Nepean and Lonsdule; and that. 
due to the great arte of Port Phillip Bay, the evaporation would 
almost equal that ef the few streams poured into in, For, normally, 
the volume of water in the lakes is small. 

Me. Stephens told me the shorigines had said that, in past tinte, 
there was to passage between the Points and only a small flow of 
water passed intermittently from Swan Bay. But there came a great 
shaking of the earth, Lhe narrow, solid shoreline was broken, and the 
sea gained entrance. The story was clear, foreible and credible. Hae 
Mr. Keble ever heard of this?’ 

When an old chart of The Meads is conned, there wil] be seen a 
lomg erack in the rocky bottom running south-east for same distance, 
and over this crack used to he the fairway for vessels of deeper 
draught. { think this was what was known as “Man of War euurse,” 
and oarly beacons indicated it. The point is—the tradition indicates 
that Port Phillip Bay was a large basin with ao tulal entrance. 

E. R. McTAGGART (Ballarat), 

COLOUR PLATES IN NATURALIST. 

Pians for improvement of the Phe Naturelest include colour plates, 
the first of which is the feature of this issue. lt is nol only beautiful, 
but has also much scientiiic value. since the plants figured are, almost 
certainly, new species. The blocks were made by Messrs, Patterson, 
Shugg Pty. Ltd., of Melbourne, fram the original paintings by the late 
Mrs. EIs Rowan, The result is one of the finest colony plates of fungi 
yet published im any journul, either popular or scientific. The Club 
Cornmittee has approved of ancther plate heing prepared for the 
Jone Naliuralist, 
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_ SOME “CRINOLINE” FUNGT —-PATUAN SPECIES 
OF DICTYOGPHORA BDESVAUKX. 

By hinti McLexwan, D.Sc, 
Those fungi which fornn large and consynectious friiting bodies 

ahove the surface of the ground, either on soil or rotting logs, are 
indiserintinately classed together under the popular term “toad- 
staal." Any student of this large and exceedingly variable group 
realises from the outset. that the colour and the torm oF these 
Truigme strictures ure wo characters of anuch intportance when 
an attempt is nade to find the svstemabe postion and the eorreet 
hotanical name of these plants. These, of course, are not the only 
characters which have been made use of im conypiling artificial 
keys as an unl to their identification. for shape and size of the 
actual spores, etc., are Lhe ultimate criteria, and afford a sounder 
suide to the mycologist. Nevertheless, it iz a well-established fact 
that colour and torm are correlated afren with specifie differences. 

Now. anyone knows thar if we follow the usual procedure 
adopted when dealme with fowermg plants, and we simply cry 
and preserve this dried speciiven of a toadstood, all semblance 
to its oritimal condition is lost. Although stich a dried specimen 
may sall vield the clue to spore structare and size. and sq is sti 
an integral part of the nncological herbarium, the worker in the 
fungal field should have resource to coloured drawings ot the 
forms as they are gathered. ie while still fe ovtte im the field. In 
this way one is able to preserve jndchnitely the two characters 
which are su evanescent. and therefore are lost us the specimen 
dries. Imono group as this so esseulal as in the toadstodls. 

Me. Charles Barvett, for the “Wild Nature in Art Exhibition,” 
held at the “Herald” Building. Melbourne, during April. brought 
togtther a beautiful collection of drawings, paintings and photo- 
gryaphs represenative of many sides of natural science. These 
were obtained from chiiferent States as a result of the conrtesy 

and enlerprise of museums and other institutions, and many mdi- 
viduals. , As a student of the dungi, when I visited this exhibition 
I was surprised to realise that this group was not represented 
among the any varied examples displayed there, However, the 
lack was recohed in an unlovked-tor aud interesting way, which 
incidentally provided the stimulus for this paper. 

‘The late Mrs. Ellis Rowan, well known to most as an artist 
who devoted her talent to the painting of the wild-flowers of the 
Commonwealeh andl New Gumex. evidently did not restrict her- 
self ta perpertinting the heauty ef our Aowering plants. [ar dur- 
ing her cestlerice at Madang, in Papua, she apparently was fortu- 
nate enourh ta ste many examples of trapical toadstools.  Kx- 

Inlarated, no doubt. hy their exquisite heanty, she panited many 
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of them. These paintings have been preserved by Miss 1b. Ryan, 
of Macedon Upper, who, on visiting the Wild Nature in Art 
Exhibition, and sceing examples of Mrs. Rowan's work made 
available to the public—even if only for a brief period—wrote tu 
Mr. Barrett telling him of these Further examples of her sister's 
art. ant forwarded thirty of them) for lis inspection, Through 
his kmdness, the writer was cnabled to see these before they were 
hung in the exhibition, ancl was delighted to find that they were 
all paintings of 'toadstouls.” some of them representing Forms 
which. na douht, are new to science, Although Mrs, Rowan prob- 
ably did ti0t Know this as she—imoved more by their beauty ancl 
unusual form—placed their characters in her masterly fashion on 
.to paper, she has teft a record for all time, which, apart from the 
paintings’ artistic valuc. will probably serve as an impetus to my- 
cologists ta find owt further facts abont them, 

Six represent examples of the so-called “face” or “crinnline” 
fungi. The coloured plate reproduces four of these, all of them 
Papuan forms. Thev helong ta the genus Dictyopharu Desvaux, 
which literally means bearing a net. Thev are related to the 
common “puft-balls’’; both, in fact, are included in the large group 
of the Gasteromycetes. While the “puff-hall” (helonging te the 
order Lycoperdales) is filed with a dry dust consiscine of myriads 
of spores, which are set free by the bursting of the outer protec- 
tive Jayer, the “crinoline’ fungi when younz are in the form of 
a saft, more ar less spherical bait which is protected oo the 
exterior by a thick gelatinous coat. When it 1s ripe the ball or 
“ope” suddeiily bursts at the top, and then there comes out of it, 
in approximately half-au-hour, a sort of “Jack-in-the-Box.” macle 
up of a lung, hollow, spongy stalk or receptacie, hearing at its 
free end a2 more: or less conical cap covered with slime—often dark 
green in colour [See Plate I for the parts of the mature plant: 
the gelatinous coat of the burst “egg” may be seen at the hase 
of the stalk near to or partly in the ground. | 

The presence, in addition, of a remarkable reticulated expan- 
sion attached below the apical cap and campanulate in form, 
spreading out arcundl the stem like a frill or crinoline. often with 
a circumference of 20 inches or more, characterises the genus 
Dictyaphora, and distingtishes tt frem,other allied forms. lt is 
a genus included in the order Phallales. another order of the 
Gasteromycetes. It includes gelatinous fungi commencing their 
fruiting stage in “ege” [orm., which later bursts and exposes the 
spore mass, which ts slimy, and borne into the wir on some kind 
of stalk ur receptacle. Popularly they are known as ‘Phalloids.' 
When the egg ts ruptured, the spore part is exposed, and at first 
the sporing surface is firm atid solic, and emits a faint but not 
unpleasant odour; yery suon, however, even before the elonga- 
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tion of the receptacle is complete. the spore surface begins to 
darken, and the odour becomes foerid ; at the samme time, it becomes 
converted into a slimy, sticky mass. These changes begin at the 
top of the cap, but rapidly extend downwards, and they seem to 
depend on light. When examined under the microscope this foetid, 
slimy mass is found to contain myriads of small spores. These 
fungi Truit when insect Jife is abundant, and as S0en as the odour 
is developed they are visited by a large nuniber of flies or other 
fiving insects, which suck up this Huid mass, [or it contains a 
quantity of sugar, 

In this way the spores are imbibed by the insects, and in ardi- 
tton they adhere to their legs, etc. The excreta from fies, which 
have been observed ta feed on this slimy mass, was found to con- 
sist very largely of spores, microscopically similar to those ol 
served on the plant itself. Such spores are not injured by the 
sojourn in the insect's body. for they have been shown to be vialle 
when placed in suatable conditions, so in this way insects serye 
for the dissemination af the species. 
Compared with the Jarge number of other fungi. whieh as a 

group might be described as il) iy colour, the colours deyelapex| 
in the “Phalloids" ave briMiane and of pure tints, approximating 
to the tints found in Howers: This. no doubr. renders them can- 
spienous, and differentiales them [rom the conmmoner, duller 
colour of the more abundant fungi; also the remarkable reticu- 
lated “yeil’—or more correctly called the “Indusium"—round the 
stem) is an additional factor which renders the “crimoline” iungi 
conspicuons objects during their sporing stage. So that in this 
venus it can scarcely be doubted that we have a group of fungi 
with highly-spectalised fruit bodies, specialised for thé dispersion 
of their spores by the agency of insects and, especially, hy these 
insects which habijually affect putrid substances. 

The “Phalloids” lave always aroused a good deal of scientific 
interest, for they ave of infrequent occurrence and usually heauti- 
fulin form, Lloyd (1) in 1907 published some notes om Australian 
Phailoids. In the introduction he states- “Practically all that has. 
heen published on the Phalloids of Australia and New Zealand ts 
based on the specimens now preserved at Kew (England) and the 
British Museum, which were originally studied by Berkeley, JEx- 
eepting what he wrote, now +0 or 50 years ago, little has been 
written on the Subjects, It was brought together in Cuoke's Ffaned- 
lionk of Australian Fungi, ut the account is quite inaccorate,” 

Lloyd did not recognise the genus Dictyophorn ay distinct in 
irself, Inet merged it in the wenus Phullys, creating a separate sec- 
tion for forms characterised by a Jong, conspicuous veil ar mi- 
dusium, and he inchided im this section four (4) Australian 
species — 

- 
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Phathis indusiatus—The description he gives lacks any 
mention of spore measurements or measurements of the 
various parts of the plant.- He desctibes the ‘veil (in- 
dusium) as long and White and the receptacle as White, Its 
occurrence in Australia is based on specimens at Kew coal- 
lected along Endeavour River by yon Miieller and at Bris- 
bane hy ‘Bailey, He says “that the net in the Australian 
plants is White as far as is known, but forms with Pink 
nets accur in other countries, and probably also in 
Australia.” 

Phallits seruliuts—No measurements are given; the veu 
is White; the Stem is also White, Tt is known only from 
Australia from a single collection by Bailey from Brishane, 
Lilevd considers it only a form of P. indusialis. 

Phallus nidticolour—No measurements are given. The 
eap is described as Orange-red, the veil bright Lenion- 

yellow. stalk Lenon-vellow. the cup at the base (remains 
ot the “eze” coat} Tink. It was collected at Brisbane by 
Bailey, and the colour descriptions are from notes by him 
taken from the fresh plant, Penzig finds the same species 
abundantly in Java, 

Phalins cattichrous—No measurements given. The species 
was orivinally deseribed from Brazil. It is evidently close 
to multicolour, but differs in havitig a White stripe ancl veil 
and an Orange cap. Theve is at Kew a specimen collected 
by Bailey, at Brisbane, and a coloured sketch, 

Cunningham (2), as recently as Jast year. discusses the genus 
Dictyophora as it occurs m Australia. He gives as the distribu- 
tion of the genus Africa, North aud South America; East and 
West Indies, India, Ceylon, China, Cook Islands, Australia. He 
considers there are only four (4) valid species in the entire genus, 
“the many others described being synonyins of this or Claxtravia 
(a closely allied genus), or at most colour forms” -— 

i, 

is 

Dictyophora indusiotau—With a wide distribution through 
the tropical and sub-tropical regions, and characterised by 
wx ewlite veil, cap and stalk. 

Dictyaphova duplicata—-Confined to North America, Ut 
closely resembles the preceding (by many workers con- 
sidered to be identical), but separated by the more definite 
character of the reticulations of the cap. 

Dictyophora farlowii—Confined to Rrazil, It differs in 
the structure of the veil and reticulations on the cap. 
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Plate I 

Papuan “Crinoline’” Fungi (Dictyvophora 

From paintis by the late Mrs, | K 
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4+ Dictyophora inulticolour-—Sinvlar to D. indusiata iy form, 
hut differs considerably in colaur. It has a limited distvi- 
bution in Australia and Java. 

Cunningham excludes Dictyophora merutina Gerk, (Phallus 
macrulinns of Lloyd’s pape), recorded in error by Cooke trom 
Australia. The plant figured by Cooke under this name is iden- 
tical with 0D. dedusidta, as was suggested by Lloyd, He also ex- 
cludes Dictyophora caitichroa A. Mocll. (Phalis cailichrous ot 
Lloyd's paper), which he considers to be syrionymous with D, 
rd insiate, 

Of the five species listed in Cooke’s Handbook (3), ifour, 
viz., Dictvophora phattaidca Desy.; 2, tahitensiy Schi.:; D. speciosa 
Meyen; D. mervlina Berk., are all listed by C unningham as 
synonyius of Do irdysieta, This leaves onty two (2) species which 
are definitely known from Australia :>— 

1. Dietyophora indysiata (Vent, ex Pers.) Fischer-—“Egg" 
White up to + em, diam. receptacle np to 20 x 3:'5 em, 
White, cap campanulate Dingy-vellow when the spore mass 
is removed : indusium (veil) edarsely net-bke White aper- 
lures laree, bars of the net elliptical int sectiony, spares 
elliptical, smooth. tinted 3-5 — 45 * 1:5 — 2p. 

Australian records from Queensland, Daintree River; 

Brishane; Endenvaur River, New Sonth Wales, Neutral 

Hay. 

2. Dictvophora aulticalor, Berk. and Broome.—Receptacle 
16 x Sem. White helow, Pink above, cap Orange, indusiuns 
(veil) hanging to 4 an. below cap Salmon Pink with fine 
meshes; spore slime Olive-brown, spores tinted, elliptical, 
sinwoth 3-5 x 1-8". Australian vecords, Queensland, Bris- 
bane. 4 

New South Wales—WBallina; National Park.t 

Cunuingham states: ‘This is a strongly marked colour 
form ot D. inewsiata, the colour ts not always constant for 
in the type specimen from Brisbane, Queensland, the stalk 
was stated to he Cream-coloured, veil Temon-yellow, and 
rap Orange, while Cleland and Cheel in 1923 have described 
a specamen fron N-S.AV. with the stalk White below shad- 
ing from Orange to Pink above cap Orarige, veil Salimon- 
pink, auc the “ege™ linted Lilac. 

The six Papuan plants, so beautifully figured by Mrs. Rowan, 
in the light of the existing knowledge of the genus /ietyophora 

1. Species description adapted from Cunningham. 
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are, then, exceeditigly interesting. One inpublished figure shows 
a form with Lilac to Plum coloured “egg” case. cap Green (proab- 
ably scill covered with the spore slime so that the true colour ot 
the cap ts nol discernible), White stalk and a While veil, This form 
would prabably be corvectly identified as 2). tuvsiala (Went. ex 
Pers.) Fischer, and the record contribures another conntey co the 
distribttion of this species. Another wipublished hgure shows. a 
plant with White stalk, cap Purple-black (again probably stil] cov- 
ered with spore slime) and a Pinkish-ved “veil.” This farnt might 
possibly be placed as D. multicolor. 

The four published figures seem ta represent unknown pr un- 
described Species of the genus, In the absence of actual specimens, 
it is not possible to describe them in detail and to place them more 
accurately, Wut the opportunity of figuring these in colour in this 
journal, for tuture reference, suggested by Mr. Barrett. and ap- 
proved by Mr. |. A. Kershaw, President of the Field Naturalists’ 
Club of Victoria. seemed to me to be too excellent to neglect. 
When specimens of the fungi figured tn Plate [are again founel 

ant further described the writer suggests that the nume Dretyo- 
flora Rowansi should he given to one. so that Mrs, Rowan’s con- 
Iribiition to our knowledge of this genus muglit be duly recogniser. 

Tn conclusion, I should like to emphasise again the value of such 
colour drawings of fungi, and ta uppeal fo any members of the 
Field Naturalists’ Club who possess telent of this type ta ¢onsider 
the fungus group as pre-enitiertly worth they attention and akill. 
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EXCURSION TO CAMPBELLFIELD NORTH. 

A party of abpul 20 members and friends attended, It was rainy 
jn the morning, but the wether improved before the outing began. 
The rain caused the flooding pf the Merri Crevk, which was <liffieult 
to eross. The leader pointed out various flows of basalt from Mt. 
Aitken end showed the different flows along the creek, The silurjan 
outcrops were visited and the fossil beds pointed out. We then viewed 
some older basalt resting on tertiary clay uml send. Leaf fossils, 
secured elsewhere from the same series, were described, A hare, a 
water-rat, and a few birds were seen. One member fell inba the creck 
when chasing the rat). Mr. Hart kindly named the plants found. 

W. HANKS. 
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THE STINGLIESS. BEES OF AUSTRALIA, 

By Taetron RAyMENT, 

4, FOOD OF THE LARVAL BEE 

“The rapid and extraordinary development of the queen of the 
bee-hive, pis meltfera, is due solely to an increased supply of 
the rich precigested white ‘pap’ supplied to her by the nurse-hees; 
the growth of the undeveloped fernale, the worker-hee, is retarded 
hy the limited feecing of the ‘pap’ or ‘royal jelly,” resulting 
in ‘food-castration,’ since the functions of the ovaries are in abey- 
ance." 

That argument involves the acceptance of the theory that the 
regurgitated mulisy secretion is the normal sustenance, and the 
withhy)ding of i suppresses or delays growth, 

The hive-queen deposits her eggs in empty cells, where they 
are attached to the celi-wall by an agglutinative secretion of the 
queen. Just so soon as the chorion of the egg breaks, but never 
befure, the young of the three “castes are supplied with the 
milky, sfichtly acid Food which is secreted by the youngest worker- 
hees, the hupopharyneeal glands of which atrophy with age, After 
three days the drone-larvae are “weaned,” and a mixture of honey 
anid pollen replaces the “pap”; the imago emerges in about twenty- 
five days. The worker-laryae are “weaned” at about the filth day, 
and the imaygo emerges about twenty-one days later. The larvae 
destined to he “sovereigns” are supplied with inoré food than can 
he consumed, for a large yellow pellet of dried “pap” is left in 
the natal cell when the princess emerges on the sixteenth day. 

As | haye already said, the argument put forward above is not 
correct, because my experiments in feeding hundreds of solitary 
wild-bees in the genera Halicrys, Huryglosse and Paracolietes 
demonstrale that perfect males and females are reared on pollen 
containing more ar less honey. ‘The Haficts using an almost dry 
pollen-puctding moistened only on the outside with honey; these 
larvae receivmg the least honey of any wild-hees, and the eye is 
depasited, “end on,” the spherical frm mass. ‘The other two 
genera use equal parts which, forming a thin batter, ts placed ina 
silvery skit covermig, the ogg resting: on the surface of rhe mixbire- 

Tt has been contended over and over again hy authors that the 
larvae of T'rigona are supplied solely with honey and pollen, the cell 
being sealed immediately. My observations of colonies of T- ¢assiue 
and T, carbonarie show that while the lraod-cell is half-full of inod 
hefore the egy is deposited—which is in sharp contrast to the prac- 
lice of the hiverhee-—the cells are nat seated at once. and [ have 
many umes recorded larvae, up to three days old. feeding in open 
cralles Some “alter feeding” covs take place, and the food fur- 
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jiished to the larvae is not exclusively hotiey aud pollen, but has 
some other biological substanee added to it hy the worker-bees. 

While the food remains in the hive. it is a thin. dull, buff- 

coloured mixture of rather smooth texture; much finer than the 
pollen-batter of Paracolletes. On removal {rom the hive the food 
changes quickly to a firm condition resembling white wax. Indeed. 
under the microscope, ute may see the white globules slowly forim- 
ing in the mass. On the contrary, the thin hatter o7 Partealletes, 
Euryglossa, and numerous other wildhees. when exposed to the 
air, becomes so many cry pollén-granules. Uncler the mirroscope. 
the food of Trigana reveals pollen-grains frau anany plants, 
chicfly Eucalyptus. though none is in the growing condition, anc 
exhibiting mibules-such as one often finds in the food of the hive- 
bee. The graniiles appear paler, as though having heen bleached 
and softened. 

Tn certain circumstances, stich as obtains when Ee colony has 
heen imprisoned for transport, the unusual condition disorgantses 
the feeding of the Jarvac, ancl when the hive is reopened after a 
long journey, the worker-bees at once begin to carry our the dead 
larvae and globules of the firm. white Fond substance, This resertect 
niaterial, in all probability, is due ta the demoralised warker-bees 
neglecting to maintain the larval ipod at its proper censistency, 
utereby permitting same drastic chernreal chaige to take place. 

The egy of T. caxsiag is nearly oval, with slightly Aattened sides, 
aud differs froni the bowed, clongate ege of the hive-bee, which. of 
course. is much larger. though both have hexagenal sculpturing. 
The two ends of the Trigona ezg rest in the batter, ihe hulk of 
the egg standing ip canvealy above. Just before the ege hatches, 
the embryo shaws through the shell as a wide silvery band- 
On emerging from the egg, the wingless, eveless. legtess "'gruh” 

begins to feed, and lies on its side, The segments maintain a con- 
Hnuous, undulatory, wave-like movement, beginning at the head 
and travelling in consecutive otder as though fu pass the fund 
along the digestive tract. In acditiun to the action described 
above, all the spiracles form the centres of small circular areas 
which cowtinually rise and fall, though not in any observable 
order, The larva being on its side, assists ine to observe the upper 
row of spiracles tn action, There is no contraction of the aper- 
ture itself. 
When the larva has consumed all its snpply of nourishment, i€ 

is plump, white. shiny, ariel when coiled almost into a circle, it Glls 
the broad-cell very compactly indved, and js comparable ta the 
full-grown larvae of the hive-bee. ‘The larval excreta is voided at 
the base of the cell, and ten or so dark-atnber, waxy pellets adhere 
to the bottom of the cell, hut are mbt covered with cast larval skins, 
as is the case with the hive-bee, 
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The time taken to reach maturity varies considerably, fanging 
between fifty and seventy days, Hockings. a Queensland resident. 
in a letter to Dr. Cockerell, ‘mentions seventy. The pupa has an 
exceedingly large thorax, the abdomen being very smail, The 
subsequent development is somewhar similar to that of the hive- 
bee, The aritentae appear as one bead growing on another, and 
the pigmentation of these organs is not complete when the abdo- 
“nien is finally coloured. [ike many‘other larvae the eves gre the 
first to calour with @ pale pink, Larvae of advanced age were re- 
moved from the colony, plseed under a glass cover, in moist condi- 
tions, in a room temperature of 22°C, for three weeks, and appar- 
ently suffered no injury, Hive-bee larvae were much, more deli- 
cate, and siiccumbed siter rwenty-funt hours. Full-s -srown larvae 
of Parocollélvs were dug up in New Zealand, enclosed between 
twa strips of flannel, sealed up in a tobacco tin, and posted to me 
in Sandringham, where 7 reared them to maturity, The hardiness 
of Trigora then is hetween Paracolietes and Apts. 

I have used the term abeyance, in referring to (he ovaries of the 
hive-worker, because wher a colouy is hopelessly queenless, certaiit 
vf the workers seent ta develop the true function, and deposit eges 
which. hawever, produce only drones. It is asserted that suck 
fnouiaigas creatures had accidentally received an additional sup! 
ply oF “royal jelly,” causing them to function as "yteens,’ hut 
sItce ney are only in evidence in “queen-less” colomils, 1¢ seems 
that the feeding occurred later in life, when the dread emerrency 
aruse. Colonies passessing “laying workers” often refuse to 
actept true queens, and this action suggests the improbability of 
such depositing workers heing over- fed durin gz the larval stages. 

Summary —The “royal jelly" of the hive is not the normal diet 
of bees, hur is a superfood which hastens, and assists, the {nll 
development of female sexual characters, I am now able te say 
that the Australian stingless lees are not reared exclusively on a 
diet of honey ant} pollen, for the nurse bees add to it some other 
binlogical product. While the subsiance is much more potent than 
the simple mixture of che furrow-hee,/daltetis, it is not sa “rich” 
as the “pap” of the bee-hive. By depriving hive-hee larvae of the 
“pap, at various periods, | am able to obtain bees exhibiting all 
staves uf development, trom almost perfect queens to stunted 
sterile worker-bees. 

In the entire absence of honey and pollen trom natural sources, 
bath stingless- and hive-bees will huild comb, and the queens de- 
posit eggs in a nerinal manner, when ted with a soft “candy” 
composed of canc-sugar und the white of hen-eges, This warrants 
further experiments in connection with the “pollen shortage” prab- 
lem now being investigated, 
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THe Rure or Touae asp Some Exacr Sccencer, 

The wax used forthe struts and the honey-cells is hard, brittle, 
and of the cotour of chocolate; that im the more or less hexagonal 
brood-cells is sumuwhat lighter in Unit, ani mure ductile. 1t burns 
us Freely as orditary bees-wax, hur the adour is similar to that of 
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meat being roasted, The melted wax resets quickly, thongh when 
cold it has a slightly “gluev” consistency that makes it very diff- 
ent to remove from any article, 

Having an inquiring tyoe of mind, J boiled some nf the dark, 
chocolate-coloured struts in 909% alcohol. The chullition was 
punctuated by spasmodic exptasinns, as though some gaseous suh- 
stance was being liberated, On taking off che aleahal—which was 
not highly discoloured and evaporating it, I obtained a small 
quanuly of minute white erystals, which I take to be cerotic acid. 
The proportion I secured was mitch less than that olitamed [rom 
honey-bee wax, the acid content of which is 15%. 

The dark residite had the appeatance of finely granulated wax, 
and conformed to the test jor niyricine, plus the dark colouring 
matter. Qn rebailing this in an alkaline (carb. sada} watery solu- 
tian, tiny grariules of an ochreous colour were formed, ane floated 
on the surface; jater on, these were filtered out, Dry heat of 178° 
F, did not alter the substance; perhaps ii is palmitic acid. 

T then had the colouring matter dissolved in the soda water, 
which | acidulated witlr acetic acid until [ oblained a red reaction 
with titinus paper. Reboiling produced much frothing, but the 
additivim oF a smal) quantity of the white of an egg resulted in the 
precipitation of the brown colouring. The supernatant liquid was 
taken off with a pipette, and the dark residue evaporated to dry- 
ness. Result: A vandyke-brown substaree, soluble in both water 
and alcohol, but imsoluble tn spirits of turpentine and commercial 
petrol, 

‘The odour and taste of the pignient is strongly reminiscent of a 
vegetable extract sold in the form of 4 dark paste. Of course, 
that ts not reinarkable, since the wax, too, is of plant origin, though 
In an inchrect wav. The strut wax is not readily dissolved in tur- 
pening, as a vigorous shaking alter three days’ soaking is 1eces- 
sary to hreak it up inta small particles; even then, should che com- 
bination he allawed ‘ta stand undisturbed for a day or cwo, the 
turpentine will rise to Ure top practically uncoloured, While a Lrowa 
paste settles to the battom of the vessel, 

The myricine fuses at about 128", and then has the churacteris- 
tic odour of melting honey-combs. T append sone exact science 
on the composition of the products of the ¥rigora: 

ANALYSES OF THE Propucts. 

1 am indebted to the courtesy of Professor Hartung, Acting 
Trolessor Heher-Green, and Mr. G. Ampr, MSe., of the Mel- 
bourne Wniversity, for the avalyses of the products of the indigen~ 
ous hees, Te cusmae and 1. carbosaria, and which have been carried 
out by Miss 1, HW, Rohertson, M Se. 
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Hoxsev. 
Moisture .. -. - .. 24-3 per cent. 
Reducing, sugars (dextrose, lacvtilose, “ete.) 64-b . ,, 
RaCHOde kaa TY OF soebh awe ake 43 whald ry 
Ash .. -. «- _ ery ee Be “pel ei “ee ee ek 0-06 ,, » 

Prot@isf 2s se ae dalle ectie belo ati 25.9 
What co, 4 4.9 22 ce se res eons aon, ot DOS Q-31 
BrGe, atid’ 6 igs wahoo ee Om te SNe eer ne og 0-15 J 

Wax. 
A sample from the hive of T. carbvoxarta was very dark mm 

colour. The usual bleaching agents did not result in any appreci- 
able improvement, and this interfered with the determination of 
certain of the “constants.” 

Typical values for heeswax are given in parentheses :— 

Waxiof Apis, Hive-hee 
Trigona Wax. species, 

Melting point, °C. .. 62-5-64°5 (63 66, Australian 64) 
Saponification vatue, about 70 {about 100) 
Todine value 2... 4. -. 32-7 (7-13, Australian 9-5) 

Hooper (Agricultural Ledger, 1904, 11, 73) quotes the limit- 
ing yalues of eight specimens of wax from a small stingless bee 
known as the “Damac” bee. Melipenc or Trigana spevies: 

Colour, blackish; consistency, sticky. 
Melting Poimt, 66-76°C. 
Saponification valye, 737-150. 
Todine value, 30-2-49-6,. 

It wiil be seen that the specimen examined here conforms in the 
main to those investigated by Hlooper. ‘Vhe great difference be- 
tween the iodine values af Yrigoua and Apis waxes would have 
been difficult to explain in the absence of Hooper's results. QOb- 
viously, the species of hee is the controlling factor. 

PoLten 
The sample labelled “Stored Pollen—T’, cassine’ was found to 

contain 3-17 per cent, nitrogen,* eqnivalent to 198 per cent. 
protein, 

The presence of little more than one per cent. of such pollen in 
Trigona honey would account for the protein heiite (0-26) found, 

*For comparison J give the following figures: -- 
Yellow Box (Hucalyptua maeliiodor a) -. 5-70 per cent. nitrogen 
Messmate (2. abliqua) . oy 355 | oy im 
European Hazel (by Planta) . wl ry AO Bd ay es mi 

EXPLANATION OF FIGURE 1 

1. Adult feeund female (queen) T. cerbonaria Smith, 
2 and 3. Posterior and anterior wings of thé queen. 
4, Outer surface of the tibiw and tarst of worker-bee, 
5. Inner surface of the tibie and tarsi of worker-bee. 
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6. Glossa and palpi of the mouth. 
7. An extraordinary maze of wax struts surrounds the cells. 
8. The brood-cells have a conical “cap,” but the opening is always 

at the bottom. Only the drone-cells of the hive-bee have a similar 
convex cap. 

9. The large honey-storage cells are embedded in wax; note the 
“nop-holes” affording a “short-cut” to the other side of the cells. 

10. Small groups of cells are often very regularly constructed. 
11. Adult worker-bee, T carbonaria. 
12. The notched mandible of the worker. 
13. Pollen-grains removed from the cells; these are probably Fuca- 

lyptus and Hardenbergia. 

ARTHUR MILLS LEA. 

On February 29 died Arthur Mills Lea, of Adelaide, by far the 
greatest of Australian-born entomologists. He was born at Chelsea 
Street, Redfern, a suburb of Sydney. N.S.W.. on August 10, 1868. 

Those of us who knew him well. loved him; his nature was 
stich that to know him and not to love him was unthinkable. He 
was intensely sympathetic and generous-hearted; he delighted in 
doing things for others, and would go to endless trouble to assist 
those even whom he did not greatly like. He loved little children 
particularly, and the writer, who enjoyed many a bush ramble 
with him, never knew him to pass a child without some kindly 
word ot greeting. 

It is doubtful whether there is any student of Australian coleop- 
tera, either here or abroad, who has not benefited by his advice, 
or received some help from .\rthur Lea. His enthusiasm for his 
hobby, for entomology was his hobby as well as his calling, was 
unbounded, and he seemed to instil enthusiasm into all who either 
met him or corresponded with him. Many long and weary hours 
must he have spent in determining material for others. -\lmost 
all Australian entomologists sent their coleoptera to him to be 
named, while he, also recetved numerous parcels from overseas 
institutions and private collectors for the same purpose. The work 
he did in this direction alone was a man-sized job, vet he contrived 
to do an amount of taxonomic work that no man living or dead 
has ever equalled, Canon Blackburn, when he died. had achieved 
a world's record in having deseribed some 3000 species of coleop- 
tera, A. MI. Lea's record reads as follows —DPassed 2000 mark, 
13/12/1912; 3000, 27/12/1917 ; 4000, 16/10 1923: 5000, some- 
where between 1928 and 1929; and when he left us, the number 
of species standing to his eredit had reached the total of 5432. 
There are still some MS. descriptions awaiting publication. He 
had also written redescriptions of 221 spectes and produced 2160 
drawings illustrating his articles. 

One might think that no man could encompass more than this, 
yet Arthur Lea’s writings on economic entomology were alsa con- 
siderable, some 130 papers being devoted te this branch of the 
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science. He contributed aiso numerous articles to Tasmanian and 
Western Australian newspapers. His papers on taxonomic ento- 
mology, about 120, appeared in Australian publications devoted to 
science and in several [English and European scientific journals. 

His first start in life was with a firm of chartered accountants 
in Sydney, but he very soon began to exhibit a talent for entomo- 

ARTHUR M. LEA. 

logy. When still quite a vouth, he won first prize at a big Sydney 
exhibition for a collection of insects, and at the same time carried 
off first prize for the best set of insect drawings. Jentomology ap- 
pealed so much to him that he early forsook accountancy and, in 
1891, joined the Department of Agriculture of New South Wales 
as assistant to the then Government Fntomologist, Sidney Off. 
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Owing to a period of financial depression, a Few vears later, the 
Government ol the day retired many of ils servants, lea among 
them, Very soon he secured the appomtment of Government 
Entomologist of Western Australia, a position which he held until 
1899. In that year the Tasmanian Governntent abtsined his ser- 
yices in a similar capacity, and in Tasmania he remained for 
twelve years, 

During all these years he was officially an economic entomulogist, 
and a pernsal of his writings shews that very valuable services 
were rendered by him to the various departments with which he 
was associated, Letters and testimonials also testify to this. At 
heart, however, he was a taxonomic entomologist, and when the 
chance came, in I9FL, to join the stalf of the South Australian 
Museum os entomologist, he was quick tu seize it, and that posi- 
tion he filled to the end. About this time he was also appmnted 
constilting entomologist to the Department of Agriculture of South 
Australia, and later as lecturer in entomology at the University, 

When Mr. Lea joined the Musewm the entomological callection 
was a comparatively small ouc, and at his death it contained the 
finest collection of Australtan beetles extant, besides a very rich 
collection of insects of all other orders. Towards the latier perinrl 
of his office he also built up a very extensive collection of cale- 
optera from the Pelyuesian, Papuan, and Indo-Malasian regions. 
When at Adelaide he undertook the examination of no Tewer than 
1200 stomachs of birds, a labour of great ecanomic importance, 
im whiclt Ins wonderful knowledge of the external anatomy of 
imsects stood him in good stead. His ineuory was remarkable; it 
was almtost impossible to show him any named Australian species 
of beetle without his being able, almosr ‘instantly, to give its scien- 
tific name, = * 

Tn 1924 the Fijian Government obtained a loan of his services 
for cwelve smanths to endeavour to find a means of dealing with 

the Coguinut Moth, Leven tridescens, which was then threaten- 

ing the extinction of the copra industry. Ip connection with this 
work, he visited parts of Queensland, Torres Straits, Java, Borneo, 
and the Malay Peninsula in search of parasites that might be of 
service. He eventually discuvered a Tachinid fly which attacked 
an allied Zigaenid Moth, frochartona cotoventla, and immediately 
set about trying to arrange for direct transport by aeroptane in an 
endeavour to land his new discovery alive in Fiji. The Govern- 
ment, however, was unable to assist him in this direction, so le 
had to rely on shipping services. AS there was neo direct route 
ta Fiji, the problem was one of dithculty. He succeeded tn get- 
ting Jive specimens as jar as Svdney, bin sual after arrival they 
all perished. As the twelve month perivd hac now expired, he 
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had to rétutn fo the South Australian Museum, and leave to others 
the lask of successfully introdncimg his discovery imta Fiji, 

The writec was recently shown a newspaper article in which the 
whole wf the credit for the discovery of the parasite, wich has 
sirtce heen most suecesstully introdneed into Fiji, is given to others, 
who came after-him. I have before me, however. a letter signed 
by the then Superintendent of Agriculture in Fifi, which proves 
that the credit for the discovery belongs to A, M-. Tea. 

During the War period, when huge stacks of wheat accumu- 
lated at the seaboard, they became very hadly infested with grain 
weevils and other msect pests. A. M. Lea was one of the original 
appuintees to the South Australian Weevil Cominission, and trav- 
elled extensively in South Aypstralig, Victoria, and New South 
Wales, reporting upon the conditions of the stacks, He was, the 
first to Suggest covering the stacks with malthnid, and using 
Ptisonous gases, and at the time it was estimated by competent 
authorities that £1,500,000 worth of wheat was saved by this 
means. 

He personally collected a very great number of the insects 
which he desertbed, having visited most parts of Australia and 
Tasmania, besides Lord Howe and Noriollc Islands, tn ‘search 
ot them, Te was a Fellow af the Entomelogical Secicty of 
London and the Linnean Society of New South Wales, and a 
member of the Royal Society of Victoria, the Entomological 
Saciety of Belgium, and the American Association of Economic 
Entomalogists. 

Arthur Lea sleeps in the pretiy little West Terrace Cenjetery 
iu Adelatde. a testing place not far removed from where his old 
colleasue, Canon Blackburn, also sleeps, It is a comcetdence rhat 
these two men, who were such giants in the eutomological field, 
should have both passed the final years of their lives in the sarrte 
city. 

He has gone; but so long as there are votaries ac the Shrine 
af Entomological Science, sa long will the name of Lea be hon- 
oured. 

T.LRASMUS WILSON. 

BEECHWORTH EXCURSION, EASTER, 1922. 
Eighteen members and two frietids Look garl in the Easter 

excursion to Beechworth, where the whole party was accommodated at 
one hotel, Rising early on Friday, we were pleasantly impressed by 
the picturesque and hilly surroundings of the town. The morning 
wae devoted to a four mile walk along the “Gorge,’ the road for 
the greater part being carved out of the solid granite, with a deep 
ravine and a shallow stream below, 

This road follows a winding course, in plates betwoen huge granite 
boulders, to a spot overlooking the falls, where a fine view of the 
“Woolshed valley and diggings, 850 feet below, was obtained. Drop- 
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ping down to the fact of the Fails, we did some prospecting for gold 
and precious stones, with negative results, Tn the afternoon we 
visited Baarniutha Park, a pleasant snd interesting walk of akout 
one ime along an avenue nl renifers. The Eucalypts in the park ate 
particularly fine speeimens of thelr kind, and a tendency to the 
growth of twin trunks Was noted in the district- 

Heavy rain falling doring Friday sight and Saturdey morning, a 
projected motor exqresion to Mt, Stanley was postponed; the weather, 
however, cleared sufficient)y to allow of a visit to the Burke Memorial 
Museum, where numerous geological, ornithological, and documentary 
exhibite were inspected, The Town Hall gardens, near by, were alse 
visited, They contain perhaps some of the finest spetimens in the 
State of the Californian Redwoed (Wellingtonte gigantea}, also very 
fine oxamples of Arbutis and Aveéuraria Bidwilli, These gardens are 
a delight to al) tree louvers, and we here pay a tribute to the Beech- 
worth pioneers, who planted with go much foresight and wisdom. 

The remainder of the morning was oteupied in an excursion to 
“Ingran’s Rock,” which is a flat zeanite outcrop about twu acres in 
extent and Lwo miles from the lawn. Here an extensive view of tha 
Reid's Creek valley was much admired, and members callected spect- 
mens of Rock [sotoma and Stypandra glaucu, The afternoon saw us 
walking down this valley, via the “Gorge” road. A kangaroo was 
started among the Murray pines which clothe the hillside. The eite- 
mologists found good collecting ground near the “Sphinx” vock, and 
many specimens of Insects and arthropoda were callected, alaa several 
Fat-tailed Lizards | Diplodactylus wittetys). 
On Sunday morning it rained heavily, but, the weather clearing, 

lowsards noon we were able to visit Lake Kerford, the town's water 
supply, a & acre sheet of water 2000 [t. above sew level. Arriving 
at the lake after a delightful three mile walk along a natural evenue 
of eucalypts, blackwool, wattles, ete., charming views of low wooded 
hills were obtained. Monday morning breaking fine, the postponed 
excursion ty Mt. Stanley was undertaken. Leaving Beechworth in 
three cars and passing through the prettily situated town of Stanley, 
a rise of about 600 feet, once a mining town but now dervpted to apple- 
g#rowibg, we reached the foot of Mt. Stanley (8444 feet). this being 
as fur as the ears could sifely go, A walk of four mites to the sum- 
mit proved most enjoyable, magnilicent Views being oltaited on the 
way, The ground dropping rapidly mto a broad valley, in the cast 
and distant &) miles, appears the faint outline of ML, Koscivako, Atts- 
tralta's highest peak; in the middle distance Mt. Bopong is seen, 
flanked on the right by Lhe rugged outline of ML. Buffalo, with a mag- 
hificent view of the Ovens valley in the foreground, Looking to the 
South, Mt, Buller and the Strathbogie runges ure seen, and to the 
west Glenrowan Gap, Morgan's Lookout, and Mt. Macedon. 

On Tuesday morning wé Visited Lhé Asylum frounds, which are very 
extlersive, well planted and well kept. The walk through the grounds 
disclosed a gnaint old gnndial, a very nice tock fountain clothed with 
rock-fernz, ete, and many magnificent trees, among whieh were 
Awrvacaria Paduilli, Cedrua A Vanteca, Cupressus Cambertiana, Capres-— 
suse Coavyoniana, and an exceptionally fine Thuya gigatieas msing 
aboat 70 feet, a perfect cone from the ground to the apex, but dis- 
closing from underneath thirteen tronks vlose packed and springing 
from the ane bole. After leaving these jyteresting grounds, we 
ralnbled oyer the old alluvial “Two Mile” gold diggings. All but six 
of Uhe parly left for Melbourne by the afternoon train, 

W. H, Incranm 
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GEOLOGY, 

The ecountey about Beechworth is composed of ordovician slates and 
sandetaned and a biotite vranite Wayally eonsidered to be Devonian. A. 
few miles from Beechworth are glacial conglomerates of Permo car-- 
horifersas age. The vallegs are covered with tin, gold, and jewel 
beaving wash from the surrownding vocks laid down [rem tertiary to 
recent times. The tin is derived from the granite and the gold from 
the Ordovician. Some of the jewels ave considered to be the rem- 
nants of glacisl ation, olbers are of local origin. The weather and 
shortness of time prevented much being done. But great interest was 
taken in the gorge on Muddy Creek, which appeared ta be cut back 
along 8 joint plane by the Beechworth falls. Some fine examples of 
weathering in the granite country were noted, and a metarmorphosed 
arca.at the junction of the granite and Ordovictun was examined. The 
old diggings were inspected and inspired thoughts of nuggets in somc 
of the party; however, by the last day hones had waned, and they 
were anxtous lo find 4 speck to show they had found samething. The 
prospectors were disappointed, But some fine jewels were shown to 
us in the Town Museum and by Incal jewellers. 

W. HANKS. 

ENTOMOLOGY, 
Representatives of most of the orders of inserts were found by the 

several members of the party, who showed keen intercst in this side 
of the Club's activities. 

Of the order Orthoptera, the Vellow-winged Grasshoppers were 
numerous, upd, Lavurh very active «mn the wing, «a Pew specimens were 
captured by members running them dewn, Cockroaches of varied 
forms were find heneath hark, efe.; the green epg-vare of the lurger 
Mantis was collected, and both field and mote crickets wore seen. A 
fine specimen of a long-hurned green grasshopper (Tettigoniidae), 
alid & pale green phasmid were found clinging to the damp bark of a 
Eaucslypt én the summit of Mt. Stanley, 1 

Some remarkably flat bugs (Hemipters) were found under bark and 
fallen trees, along with the flat bark-beetles ov Gucujidae, These bugs 
are veddish-brown, and have short beaks, and are slmost as thin as 
paper. They are knuwn as fat bark bugs or fungus bugs, and belong 
to the family Aradidwe, Other Hemiptera’ met with were the com- 
mon froghoppers (Jassidac) on Eucalypts and treehoppers (Mem- 
bracidae) on Acacia, both of these forme being more or less gregar- 
ious and accompanicd by ante. 

Of Coleoptera (heetles), nuiterous forms were collected, such as 
earabs, click-beetles, and Tenebrionids, these being foond mostly 
under wood, ete.:; two specimens of Pogsulidvee were exeured. Weevils 
were scarce, though the beautiful greenish Diamond Weevil {Chrireo- 
faphus speolebiliv) was found. Pretly litlle green and orange beetles 
belonging to the family Melyridae, were very plentiful on the 
coloured foliage in garden beds near the fown. 

Hymenoptera were markedly scarce, owing, no doubt, to the ab- 
sence of fowering shrubs and trees. ‘Two large winged ante were 
found erswiing up @ tree trunk, and one or two digger-wasps were 
geen. FPaper-wisps were observed and “experienced,” but ho capture 
was quide. Ants were numerous, their large gravelly mounds beim 
very coramon in this granite countrys. A few saw-fiy larve were col- 
lected, som= of which have now, in captivity. entered the soil for 
plupation, 

The conmmunest Bucalypt galls were those of ynomoryphe pleat 
and sl. phowetrata, both these heing of fair size, and produced by 
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eoceids or scale insects, Smaller more succulent galls were found on 
leaves, inhabited by (he orange-red Cecidomylid fiy jarve, Lerp 
‘geales" of several kinds were noted, many of the Eovalypts beis 
very heavily infested with these, and consequently were much visited 
by ants, A very fine “clump” of the hairy Processiunary Caterpillars 
was found, and these have beon “prucessing” round a small care, in 
the characteristic “head-to-tail” fashion, singe placing them in cap- 
tivity. Among other interesting forms were termites or white ants, 
belonging to the genus Awtermes, The soldiers of this genus are of 
the wasute type. 

J, W. Rare. 

FRESE-WATER “MUSSELS.” 

The marine shella of Victoria have, in the past, received much atten- 
tion from our naturalists, but the same cannot be satd of the fresh- 
water forms, which show, to = very great extent, an wndoubted neglect. 
This is much to he regretted and jt is hoped that, i the near future, 
our fluviatite forms may he staried and brogght up te date an the lines 
of Pritchard and Gallifi's marine shell catalogue. 

Not the Jeast interesting are the “mussels which inhabit mast oi 
our fresh waters and ave the largest of the croup. They are closely 
altted Lo the otarine “mussels,” differing chiefly in the structure of 
the foot of the animal which, in Lhe Lormer, is much more developed 
ib dimensions. The shells are equivalve and covered with an epidermis 
eften more oe less of a brilliant colour, a feature perhavs note marked 
on the surfaees ef the insides of the valves, Scveral species have been 
yeeognised in Victoria, the largest of whivh is evtges) Reeve, from the 
Murray River, Perhaps the most remarkable af our farms is glanely- 
snes, deserihed by Dennant, from the Glenelg River, a species charac- 
terisedt by its beautiful carrugated surface- 

The fresh-water mussels are poorly represented in Australia, Tas- 
Mahia possess one well-defined specics where it is entively confined 
to rivers Bowing into Bass Strat. Jn other parts of the world these 
nivasels have been frequently used by painters for containing their 
eolaurs, and’ some af the species furmish pearls. In Southern Europe, 
it is said, the animals are conked for foad-. ac 

. Mae 

PLAGUE OF CRICKETS. 

Writing from Mulka, via Marree, in March, Mr, George Aiston 
slescribed a plague of crickets in the far north of South Austraha:— 
“Moet of aur rats have gone and we ave now invaded by ecricketis— 

they are everywhere. To lie in bed al night and hear them jumping 
aboul, ane would think that the house was full of people. L wonder 
if anyone has studied the life history of a cricket. The stages | have 
watched are the development leon 4 grub to the perfect insect. The 
larva is vound and fleshy, and we find it curled up in the damp graund; 
jt develops into a fat-bodied creature that burrows along just under 
the ground. The signs of the burrows crigs-cross every bit of wet 
round. Burrows are up to ten yards in length, At this time, the 
dy of the larva is about cwice the length and bulk of the head por- 

tion; next the body thins and # tail is developed, Seon there is another 
crivkéet ta earry on the good work of killing off inosquitoes and other 
small] pesla. It ig interesting to watch them hunting mosquitoes; we 
have seen them jump two [eel ond catch a mosquite on the whe. 
There are usually a dozen or so on the dining-rogm table at night, 
to catch the insects attracted by the Jamps." 
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OUR RARER ORCHIDS, 

ay W. TEL, Nretotts. 
(4+) Piaris fastidiosa Rogers. 

The spring of 1925, and that of 1927, are well remenvbered Tor 
the remarkable growth of vevetation, On the Ieilor plains, as im 
more fayuured localities. wild fowers were very plentiful. Tt was 
under such conditions that Dively fastidiosa, the “Proud Duures.” 
mace itself known te science, al—eo it would appear—in such 
seasans onky. dees iL show itselt. 
On a glovicus day late m sAugust, C rambled over the plains, 

visiting those few spots as vet untouched by settlemeint. ‘The 
yellow, moath-like flowers of Diuris peduneniata R-Br. and the 
wallflower-lied blooms af Diuris palustris Lall, were surprisingly 
plentrfil, When first T saw the little flowers of fastidiosa waver- 
ing in the wind, T imagined them to be those of a pate-colotired 
tov of Lindley’s plaut: but the “something strange” invited closer 
scriitiny. 

The proud, erect hearmg of 2. fastyliosn is noticeable, becanse 
all the other forms so far deserthedl have the twin sepals. ta a 
eftater or lesser extent, pendaut. Here we have Aowers. wich the 

sepals. directed, more or less skye wards, so suggesting the specific 
name giver ta the form by Dr. RB, S. Rogers. to whont the first- 
found speciniens were forwarded. Ds description (acapted here) 
is as follows i— 

Diuris fastidiosa, Wrenn Proc, Row. Soc. Sth, adnst.. vol Mi. 
1927) :—A small. very slender species. 5 3620 cm_ high: leaves 
7 ov &, setacequs; Rowers racemose, 1-3, on lene, verv slewler 
pedicels, yellow. with dark brown markings; hracts loose, subu- 
late, exceeding the pedicels; dorsal sepal mere or less vval, erect, 
subacute. apex recurved. brown markings on the lower half, same 
length as labellimy, lateral sepals greenish. linear, parallel, spread- 
ing, chatinelled. greatly exceeding the other segments, no tendency 
to cross: petals markedly stpirate. shorter than the lateral sepals; 
lamina yellow, elliptical stipes (irk hrowa; labelluin vertieal or 
subyertical, with ivregular brown blotches oy markings, 3-lobed, 
the division well above the base: lateral lobes oblong, bhint. slightly 
dentate on outer margins; oidlobe obtuse. spathulate. narrowing 
posteriorly between the lateral lobes into a claw, margins entire; 
lainina with two well-separated puhescent raised parallel lines on 
the claw of the middle lobe. succeeded hy u single keel lo the 
apex; anther bluut: kateral appendages membranous, with a long 
subttate apes, 

My records show that this species was Hrst collected 1 August: 
1923 (but one specimen heing found). ‘Lhe specimens forwardeel 
to Dr. Rogers were collected during the months of August and 

September, in 1925-76-27. In 1925 there were five small. compact 
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Details of Dinriz fastidiosa Rogers. 

tufts growing mm an area of approximately 10 sq. fr. During the 
season of 1926, specimens were again difficult ta fine. two only 
heing seen. In 1927 the five original tults were once again in 
evidence, hut since that faverired season the speci@s has not re- 
appeared, Though the jocality has been diligently searched each 
season, no sign of any growth in connection with this orchid has 
been detected. Flowers, August, September. 

Tottenham, Wietaria. 
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LYRE-BIROS AND BUSH FIRES, 

By Meavyn E. BILL. 

Porests Commission Surveyor. 
- Wile any reference to the flves in the upper reaches af the Thom- 
aon River on Pedruary 5, 1992, immediately recalls to mind the 
tragic lesg of human life which occurred on that fateful morning, 
and also the itnmense ecanomie forest waste which Ls the inevitable 
result, one cannot help thinking alsa of the animals and birds which 
during euch fires, perish, literally, by the thousand. Such thoughts, 
naturally, ogcupied. my mind durmg the hve hours’ ride From Eriaa to 
yoy newly-erected survey camp at Talbot Creek, amid the charred 
ruins of what had been, only two weels befove, R magnificent avea 
of 40,000 acres of virgin forest. And yet, this vast expanse of ruin 
was wot entirely devoid of life, as would be imagined, One can readily 
understand how wombests, rabbits, and foxes are able to escape the 
fire—they con easily escape underground. Strangely enough, the music 
of the forest—the whistle and crack of the Whip-bird, the screech of 
the cockaton, the chuckle and warble of many ather birds—squnded 
incessantly ali areund. This, amid such deeolate surroundings, would 
appear almost inexplicable; until one realised that there were appar- 
ently at least as many Lyre-birds in the charred rullies after the fire, 
as were there when the forest stood in a#)l ita grandeur. Furthermore, 
judging by the echoing sounds of their delightful mimiery, they were 
quite unmindful of, or at least unperturbed at, their depressing and 
blackened surroundings. All other bird life, except for a stray tocka- 
too or a jay, was lacking; and yet the Lyre-birds had obviously come 
unseathed throvgh that lerrific heat and those devastating flames. 

Several days later Mr. M. Mitchell was relating te me the man- 
ner in which he so fortunately escaved with his life, while stx of his 
mates were burned to death, He was working on the Thomsen River 
on the morning of February 95, and, realising that it woufd be futile 
to venture into the timber while the smoke was bacoming increasingly 
ominous, he stayed by the river, and was thus able ta shelter im the 
water when the fires came upon him. But had he needed any other 
factor, excepting his own knowledge of the bush, to warn him of im- 
pending danger, he would have placed implicit reliance on the instinct 
displayed by the Lyre-birds. 

“From eight o'clock in the morning, three hours betore the fire 
reached me,” said Mr. Mitchell, ‘the Lyre-birds began to Hock from 
the higher country to take shelter in the givers and, moreover, they 
could not he made ta move from the positions they had taken up 
immediately on reaching the water, They were either stupefied by 
smoke (which was extremely ghlikely) ot the instinct of preservation 
which had led them from the bush many hours before the fire would 
actually have reached them, overcamé the usual timidity displayed 
toward human beings.” - 

It is apparently obvious that the instinet of Lyre-hirds, if the 
ganger of fire is imminent, loads them as far as three or four miles 
from their customary haunts, to a place of almost complete safety, 
while the fire rages past. And then, within a few days, when the 
neat from burning legs has somewhat abated, they return again to 
rebuild their homes and be the first to do their smal! portion to 
attempt to vestore the devastated forest. 

Country members, who have obseVed the behaviour af animals 
(mammals, birds, or reptiles) when menaced by a bush fire, are invited 
to contribute notes ta The Natuvalist—Ed] 
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FN CV. PROCEEDINGS. 
The ordinary meeting was held at the Royal Sactety’s Hall on 

Monday. May 9, at 8pm, About 100 members and friends were 
present, with Mr. |. A. Kershaw, C.M-Z.5.. President, in the 
chair. 

DEATH OF FORMER MEMBER 

Vhe President voiced the regret of menibers at the death of Mr. 
Gustav Weindorfer, late of Cradle Mountain, Vasmania, Several 
members spuke of his work and the esteent in which he was held 
by all who knew hint. 

CORRESPONDENCE. 
Mr. Robert Fitzgerald wrote in appreciation of Mrs. Wessmer's 

article in the April Matwrufist. 

EXCURSION REPORT. 

The President reportel on the excursion to the Zuological 
(surdens on April 30. On Mr, Pitchers suggestion, a letter of 
thanks was authorised. Members expressed keen appreciation vf 
Mr. Wilkie's entertaining and informative remarks, 

GIFT “PO TABRARY, 
Vhe Mresident announced the gift of 28 volumes of The 

Nultivalist In Miss B. F, Barnard. 

ELECTION OF MEMBERS. 
Yhe following members were duly elecver]—Miss E. Moore, 

wud Mr. C. 2. Secor. 

NOMINATIONS FOR OFFICE-BEARERS, 1932-1933. 

‘The Ttollowing nominations were received ;—President. Mr. J, 
A. Wershaw. C.M.Z.5.) View-Presidents. Messrs. G. N. Hyain, V. 
H. Miller, A. 5. Mitchell, J. W. Audas; Hon. Librarian, Dr. C. 
5. Sutton; Hon. Assistant Librarian, Mr. W. H, Ingrant; Hon. 
Editor, Mr, Chas. Barrett, C.MLZ.S.; How. See, Mr, A. J. Swaby ; 
Hon. Assistant Secretary, Mr, IS, Colliver; Committee, Miss 
J. W. Raff. Muse. FLEWS,. Mr. C. Daley. Wo, Mr. P, R. 1H. 
St. John, Mr. A.S. Kenvon, Mayr. G. Caghi, Mr. ‘T. Rayment, 

ELECTION OF AUDITORS. 
Messrs, A. G, Hooke and A. S_ Chalk were duly clected auditors, 

GENERAL BUSINESS. 
The Report of the Vietonan Advisory Councii for Fauna and 

Flora was made available to menibers. 
A 



Field Naturalists’ Chih Proceedings. sat nel & 

Mr, Vo H. Miller, Vice-President, mentioned the actinn taken 
hy the Virtarian Horticultural Society tor protection oF Spinebills 
TL was decided to convey the approval af members. 

Mr, Prowlfoot stated that White-eves were being sold in the 
markets as care birds. 

EXHIBITS. 
Exhibits were staged in the Library of the Royal Society, by 

special courtesy. The following members exhibited — 
Mr. F, Pitcher.—Stenocarpus stuuatis (Fire-wheel Tree), a 

branch with 15 inflorescences of varied fan, grown by the ex- 
hibitor, 

Mr. ©. Barrett—Chwaria sp. (Coral Fungus), front Lipwey 
Mr. C. f. Gabriel Australian fresh-water massels, inchudling 

Aydridelly australis Lane; A, amliqua Phil: I, angasi Reeve - 
HH wilsont Lea: Propehynidelta nepeanensis Convack; 2. cadtclly- 
forwns Conrad: 2. narracanensis. Cotton ancl Gabriel; Proteh wi- 
della glenelornms Dennant; Cucnmeric navac hatlanding Gray. 

Mr. H. Whitmore.—Calvtte. 
Mr F. Chapnian.—Casts and moulds of shells in ironstone of 

the Permocarhoniferous :—Deltopectan subyuingielineatis Me- 
Coy SS pirifer snarcaui Waagen: from Wooramil River. W.A 

Mr. C. Daley —Minerals in association with gold (42). gold 
deposited on charcoal mt chlorination. Hammer stone ane anyil 
stone from Point Cook, Bornett River Salmon or Mudhsh. Ceru- 
tots forstert. 

Mr, f. A. Kershaw —Tooth of Sperm Whale (Physeter macro- 
rephiins) aul ear bone ot Ble Whale (Balachopterd sibhatdt). 
from Ross Sea. Antaretica, Case of Australian wood barer moths 
(Xylorichidue), about 50 species. 

Mr. VS. Hart. -Billardiera, probably scandens, ordinary and 
lainy fruits, the latter collected In Mr. Fou. Saltau, at Beech- 
worth. Hakva nodose fruits with varving degrees of rougliness. 
from Clarinda, Wasious pebbles from Bairnsdale ‘Torrent Gravels. 
including old schistose rocks, sedimentary and igneous rocks from 
Devonitu series; porphyry, agate from Devonian and. silicified 
wood from older Tertiary. 

Miss J, W. Ratf-—Pond aninils. inchiding Jarve water heetle, 
back-swinimets, water leech, damsel-Ay larva, dragon-fly larva, 
caddis-fty larva, 

Miss E. Raff — dbrius precateriis m pads. cotten bell anil vege- 
table ivory. trom New Hebrides. 

Master P. Flechere---Nest of paper wasp, From Cairns. 
Mr. F_S. Coalliver.-Plant renmiains. ineladiag hark, branchlets, 

we. from heneath basalt. Chfton Hill, Pleistocene? Banhysin, 
Laucalyptus. ete.. (rom tall beds, Mount Gambier, Plerstocene : Pieris 
tinimert, Cramamoman sp. Trom Bagong Iligh Plains, Mincene ; 
Learas werribeensis, Chameinomine palymorphoides, Tadus sp. 



race Nattue Animale and Bush Fires, 27 

Front Bacchus Marsh, Miocene; Gangomeoproris spat irom Bald 
Hill, Bacehns Marsh, Carbo -permiun: lerns anil woud from Wan- 
thage] and Newtown (Tasmania}, Jurassic; wood fram hed of 
Yarra, Spencer Street, Pleistocenc, 

Mr. H. P MeGrll —AHakew faurina, Stenocarpus sinuatus, 
Mr, 5S, R. Mirehell’s exhibit at April meeting included minerals 

from Mt. Widderin Caves, Slipton, Victoria. viz. —Anhydrous 
phosphate of mliagmesia, showing variations in crystallisation from 
single solid crystals to groups of skeleton crystals made up of 
tubular plates. Struvite (hydrated phosphate of ammonia). 

NATIVE ANIMALS AND BUSH FIRES. 

We have always noticed, in a lifetime’s study of native life in Gipps- 
land forest vountey, where my father and brothers are pioneers, that 
netive mammals, birds and insects could “move ovt" in front of fire 
on the firgt Warning—the smell of smoke; also, that introduced species 
rush tote the flames. 

On the way to our assistance on that fateful February 6, ac Y 
o'clock in the morning, our neighbours «aw in our green millet. pad- 
dock, about 20 Wallabies, which were quite aaie from the coming fire- 
The floor of our beautiful bush was burnt clean—not a leaf was Ieli 
of the undergrowth thut sheltered the ground wnitmals; and even the 
tall eums ave now leafless. Birds escane; the Bell-birds have gone 
te our neighbours’ bush (the south wind turned the fire just al our 
house, ani of course, there is nething yet to bring the birds bark). 
We have often seen a flight of small hirds exeape from a less serinus 
fire and return immediately the danger passed. 
We found daxens of rabbits, a dew Blackbirds, and, occasionally, a 

Starling, There was no trace of Wallaby, Koala or Opossum, but 
they must have suffered, although there are three Qpossums still 
toming to the house. When my brothers had to light fires to burn 
their cut scrub, long ago, [ always went to the other side to see the 
onimals and beetles move away unharmed, 

The fire of February 5 came overhead for many miles before it 
descended upon various parts of the district. Pieces of bark, 10 or 12 
feet in length, and up to 6 meches in width, have been found all 
over the district; unmistakahly black bult bark (we regitane), which 
musé have been carried over on a terrific windstorm some time earlier 
in the morning. There is wo black bult this side of the Ranges, 

(Miss) €. 6. CURRIE, 

In a letter to the Hon, Secretary, Mr. W. Bickerton, Curator, Wattle 
Park, Writes:.— 
“As an overseas mai, I have often been asked, what impressed me- 

most when FT came to this country, twenty years ago. My answer has 
always been: 'Tt was and still 18, the beautiful native flora, and how 
little the native-born appreciate it” Any knowledge that [ possess of 
Australian plants is due mainly io the helpful assistance of the Field 
Naturalists’ Club, particularly two members, Mv. F. G, A, Barnard 
and Mr, ®. BR, Peacott. Tam a great advocate for the use of native 
species for parks and street plantations, wherever possible. More 
use shuulk) be made of Australian trees along our great highways 
May F say how much [ appreciate the work done by your Club in 
fostering a love for native flcra.” 

& 
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NOTES ON ALSTRALIAN CORAL FUNGIL—CLAVPARIA 
I. spp. 

By E. McLennaw, DSe. 
As the Field Naturalists' Club has decided to issue another 

coloured plate ut some of the late Mrs. Ellis Rowan's pamcings 
of fungi, the writer was asked to choose, fron among the collec: 
tion, chose most. suitable for publication. Since the “coral Fingi” 
are so distinctive and easily recognrsed as such in the feild, and as 
so little is known abottt the Australian species. two paintings of this 
genus were chosen for illustration, with the hope tha. some mem- 
bers of the Club might be encouraged to study these jorms, 

The plants included in the genus Cfavaria- the oorat fungi— 
exhibit great variety in form and size. ranging from simall simple 
clubs to larke coral-tike masses which may wetgh several pounrds. 
The name Clavaria rs derived from the Latin word. clave, meaning 
a chih. and some of the older workers conlined the tanie to the 
sunple elub-shaped species, which are sometimes referred to as 
“tary clubs”; the branched forms were inchided im another genus, 
Ranerta. At the present titne, However, unbranched aud branched 
forms are placed together mm the yenus Clrewr. It is a genus 
if the iamily Clavatiaecac, belonging to the group of Busidiamy- 
cetes. All members ut this sroup produce spores on a special cell 
ralled a hasidium, which. typically, dias at its free end four pro- 
cesses—sterigniata. At the end of cach a spore is finally con- 
structed off, and when discharged [rom the basiiltum setves to 
reproduce its kind. These special reproductive cells or hasidia 
ate arranged to farm = layer over the surface, or part of the sur- 
jace, of the iruin body. this layer is called the hymeniim. 

The form of the {mnt body, and hence rhe position of rhe 
hymenium, is used as a basis for the dtvision af the large group 
of Basidiomycetes into smaller famihes. Th the hymenium 7s 
smooth and covers the suriace of erect club-like or coralloid 
lvanches, the plants so characterised are placed in the family 
Clavariaceae. 

Ciavari is the largest, most common.as well as the most attrac- 
tive meniber of the family, far exceeding its allies in the variety 
and beauly of its species. ‘Ihe plants included in the genus grow 
on the eround or on wood; they are fleshy or subcoriaceous, erect, 
simple or branched, with the hymenium spread over the surface 
of the clubs or branches. “The stem of a Cloveria piatt 15 not, as 
a tule, sharply marked off Trom the spore-bearing part, but it 78 
sterile, and under a lens its surface is seen to be ihfferent from 
the more waxy hymeniunt above. The variation in the genus is 
expressed jy extreme differences in size. in texture, in type of 
branching and in the colay aE the mature plant. In, perhaps, no 
other genus of ihe fungi is an accurate recor! of the characters 
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of tresh specimens so necessary, for some of the most distinctive 
ieatures are not retained in the herbarium, 
The colour of the fresh specimen ts most important and should 

be noted, preferably by means of accuratecly-coloured sketches or 
in terms of a colour standard. Such colour standards (1) may 
not be available tu all workers, but form, as well as colour, can be 
registered for futuee reference in a coloured sketch by any in« 
terested observer. Notes an the odour and taste of the specimens 
should also be ijicluded at gathering; the inajority oF the species 
ate edible fungi and, since none has been proved definitely toxic, 
this can be done without any fear, 

Apart Tron) such differences of size of plant, colour. etc, the 
spores of the verions species of Clovaria afford the most reliable 
characters in their classification, so that spore collections from 
fresh specimens are also necessary for accurate identification. 
When the spores are mature (hey are shot away from their aterig- 
mata, and if the specumen is placed on a piece of glass the falling 
Spares adhere ta the olass and a spore print may be obtained, whieh 
should be preserved free from dust in paper envelopes. The colour 
of the spore deposit should be voted on the outside of the en- 
velope, for the colonr may fade on keeping. Wheu spores are 
obtuuied in this way, one stay be reasonably sure that the spore 
collection cunsists of mature spores of ucrmal size and shape. 

Such a collection of dried plants, coloured sketches and spore 
prints, made locally, would be very valuable for showing the dis- 
wiburion of the various species to any one preparing a mono- 
graph on the Austrahan forms, here can be no doubt that sueh 
 monugraph is badly needed. Cooke (2) records forty-two (42) 
species for Australias of these, nineteen, (19) (Nos. 1-6, 9-11, 15, 
16, 18-21, 23-26 of key) are known in the Norther Hemisphere. 
Tntensive study of the European and American tornis by various 
workers has resulted. after re-examination of type specimens an] 
much experience in the field, in che publication of adequate de- 
scriptions and figures of the old previously incompletely described 
farms. As eighteen (18) of Cooke's records oveur alsa in Great 
Britain (3) it as now possible to obtain accurate data of these 
plants, and so identification can he attempted with sone degree of 
certuinty. 

No. 3 of the kev, Clavaria piuaidata Pers, was excluded by 
Cotton and Wakefield from the list of the British species, as it was 
sugvested that it was passibly only an abnorinal form of Clawarta 
atric Fr., for  oecurred on wood, The American workers. 
Burt (4) and Coker (5), recognise i as distinct irom ©. strirto, 
wl since the writer has gathered this furm consistently m the field 
it has been included among the Australian species. 

No. 17 of the kev, Clasaria fesmumire Berk , is a Tasmanian 
species. ‘The description given by Berkeley inciudes spore meu- 
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surements ane is not quite so sparse as the majority of the others 
cited hy Cooke, so this form has also heen retained, 

The remaining twenty-three (23) species recorded by Canke 
have heen excluded. The following are regarded as synonymous 
with included torms. 

C. aurea Fr. = C. flava. Fr. 
C. coralloides Linn, = €. eristata Fr. 
C. fastigida Linn, = C, cerniculata Fr,, var, pritensis, Cott 

and Wkfd. 
C_ grisea Pers. = C. cinerea Fr. 
C. Kyombholisii Fr, may be C, Kungei Fr, or C. rugesa Fr. 
C. wilting Berk, (Australian record) = C. covallimo-rasacea 

Clel, 
C. mitscoides Linn, = C. corniculata Fr. 
C. rufa Pers. = C. tuacqualis Kr. 

The remaincder—fifteen (15) in all—have been excluded troin 
the key. OF these, some have definitely been declared indeter- 
minable by the British workers; others, not included in the 
American and Europeat hats, are so poorly described (6) that it 
would be impossible ta fit the descriptions to any specimen. 

Recently, Cleland (7) has described six (6) new species (Nos, 
7, 8, 12,13, 14 and 22 of key). No. 22, Clowaria corallino-rasacen, 
was submirted to Miss E. M..Wakefield for examination, and 
She reported ‘probably the sanie as the Hrishane specimen on 
which the Australian record of C. multina was founded. he true 
C. amine, from South America, is stouter and has na ¢istiner 
stem, Unfortunately, the type shows no spores. but it seems un- 
likely that rhe Australian species would be the same.” 

The paintings represented m Plate {7 were submitted to Dr. 
Cldand by the writer, atid he has been good enough to comment 
upon them. “Tt. has beer a great pleasure lo see Mrg. Ellis Rowan's 
exquisite puintings of Clevarias. Without dried specimens for 
spore measurements and shapes, it is dificult to be certain of the 
species. However, [ have attached names which are probably 
correct” ;-- 

lL. Clavaria ochracco-salmonicalor Clel, 
2, Clavaria sinapicolor Clel. 
3. Chetavria vinuceo-cervinu Clel. 

Although these three (3) species were described in 1931 hy 
Dr. Cleland, no figure accompanied the descriptions, and it is very 
pleasing to be able to add to our knowledge of them by the inelu- 
sian of Mrs, Rowan’s work. As these were painted at Macedon. 

1. The writer follows Cottow and Waketield for synonytny und 
excluded species. Carleton Rea—British Busidiomyecetes, Cambridge, 
ort fychides tn his list some spectes which the former workers have 
omitted, 
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Clavaria achraceo-salmonicolor Clel. 

Left foreground: Cla: stmapicolor Clel, 
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Victoria, it suggests, moreover, that this state should be included in 
the record of their distribution, 

The following key is offered ta encourage field observations and 
collections of this geniis m Victoria. A Clavaria may be recag- 
uised in the field at sight, but owing to inadequate presentation 
of the Australian forms in Cooke’s Handbook, it has been im- 
possible for the collector to name specifically any of the forms he 
may gather. Ht is certain that a number, even of our more com- 
mon types, will still he difficult to place; however, if that be the 
case, careful collections of such a form can then he submitted to 
an authority on the genus and notes published from time to time 
on such forms will place the Australian species of Clavaria on a 
gond systematic basis.?-§ 

KEY TO THE AUSTRALIAN SPECIES OF CLA ARIA 

A—Prants BRancnen. 

1. Plants when mature more or less yellowish, 
spore ochraceous, 

(a) Plants large up to 10 or 15 ems, high, 
spores 9-20y, long, ochraceous. 

Plant fragile, pale when dry, spores 
pale ochraceous, minutely granular, 
Ul-l4 x 4-5p 020. 02. ee ew. 1 Co rhava 

View; N.SSW.; Qld. 

Plants white to ochraceous, tips of 
branches rosy, spores striate or re- 
ticulate, 12-16 x 4-5n .. .. .. .. 2. C. Botrytis 

{C, botrytes, Cooke's 

Plant buff-pink, tips of branches 
yellow, spores minutely granutur. 
spores ¥VLll x Su -. .. .. 2... .. 3. C.roRMOSA 

Vie; WS.W.; Qi. 
(b) Plants. mediuni sized, up to 3 ems. 

high, spores 6-1Qp long. 

Growing on wood, virions to brown- 
ish yellow, taste bitter, spores 8-9 
M4 ce ce ee pe ee ee ee ee. Costurera be 

N.S.W.; Qld. 

2. It is not possible to include descriptions of the twenty-six (26) 
spp. listed, but the writer will he pleased to make these accessible to 
any interested member. 

3, Other species of Clavaiia have been recorded for Australia by 
Lioyd, but owing to meagre information, they have not been con- 
sidered in the key, 

c 
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Growing on wood, branches ending 
in expanded cups, from the margins 
6f which other branches arise, yel- 
low to brownish, taste peppery, 4 
spores 2-2 x 4p... .. -. .. .- -. 5. C. Py¥xipATA 

i - View; N.S.W, 
Growing on ground. 

Plant turning greet when bruised, 
spores finely rough, 7-10 x 3-54 6. C. ABIETINA 

Vic. 

Plant not turning green when 
bruised .. 2, -. 

Plant mustard yellow to light 
orange yellow, or in age, chamois 
colour, spores 5:5-8 x 3-84-52 7. C. siNari- 

COLOR 
S.A.; NS.W.; ?Vie. 

Plant cauliflower-hke, light ochra- 
ceous salmon, tips a warm butt. 
Spores with an oblique apiculus 
av. 9-10 x 4 -. 6. wwe. we. 8 C. oGHRACED- 

SALMONICOLOR 
BSA,i+ Vie. 

2. Plants variously coloured. spores hyaline. 

(a) Plants white. 
Branches cristate, spores large sub- 
globose, 9-12 x 6-84 .. .. .. 4. -- 9. C. crstara 

Vice.: Qid.; Tas. 

Branches not eristate, spores small 
globose, 3-54 ...0.. 0. 0-6... -. 10. C. Kunzer 

Qi. 
(b) Plant greyish, spores sub-globose, 7-10 

x G6-Bp .. ge ee ee we ee ee we ey e+ LL. C. CINEREA. 
Vie.; N.S.W.; S.A. 

(c) Planis vinaceous. 

Spores sub-globose, 7:5-Op .. .. 2. 12. C. vin acko- 
CERVINA 

S.A.; Pie. 

Spores elongated, 13-16 x 4-5-5-5n 13, C, austRALI- 
: ANA 

S.A. 
(d) Plant pinkish, later brownish salmon, 

spores sub-globose, 5-2-7p -. .. ., ,. 14. C. comPpLana 
NSW. 

{c) Plants clear yellow, spores sub-globose, 
OF ics ca ee cee ee ee ee ee ee 15. C. conn CO 

LATA 
Vie.; NVS-W. 
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B—PLants Simpie (occasionally branched in 19 and 22). 

1. Plants tufted. 

Plant white, spores sub-globose, 3-5 x 3-4u, 16. C. vERMI- ~ 
CULARIS 

. ' Vie. 

Plant sooty or sinoky, growing, on eae i 
wood, spores sub-globose, 84 .. .. 17. C. TasMan- 

fe ICA 
Tas, 

Plant vellow, spores globose, 3-7u ., 18. C. rust 
FORMIS 

Qld, 

2, Plants solitary ar in small groups. 

(a) Plants white. 

Plant stout, rugose, sometimes bratched 
spores sub-globose, 9-11 x 8-94 ,, .. 19. GC. Rucosa 

N-S.W.; Qid. 

_ Plant minute, 4-9 mm. high, growing 
i association with the Alga C/foro- 
roceus, spores av, 2-7p .. «2 .- -. 20, Comucima 

N,S.W. 

(b) Plants reddish. ; 
Plant bright rose-pink, spores ellip- 
tical, 7-10 x 5-6 2, «2 2. sve es 21. C. ROSEA 

Vic.: Tus.) N-S.W- 

Plant coral red or rosy pink, some- 
times, slichily branched, spores, pear- 
shaped, 6 x 3-4-4y 6. 6. 6. ee ee ee 22. C. CORAL- 

LINO-ROSACEA 

NSW. 

(c) Plants vellow. 

Spores sharply warted, 3-6y (occ, 
BB ea Sa aE ile EP Ge ant Se, TRAE 

QUALIS 
Vie.s N.SJW.; Tas. 

Spores smooth, 10-11 x 5-64 .. .. .. 24. C, ARGILL- 
ACES 

Vie.r NLS.W.; Qi, 

(d) TMants ochraceous to brownish, 

Plant very large and stout. clavate, 
dingy yellow to brown, spores 12-16 x 
FB eae ee en ee gs ee Boe GE, Prin 

LARIS 
. Vie. 

Pjant filiform, on dead fallen leaves, 
etc., spores 8-11 x 4-Sp 0.00. .. 2. 26. C. yuNcea 

Vie,; Tas. 
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GUSTAV WEINDORFER. 
Gustav Weindorfer was a valued metaber of this Club for many 

years and a very dear friend of niany ot us, so that the news of 
his sudden atid tragic death came as a great shock His dead hod 
was found, by 4 casual prospector, lving near his motor cycle only 
a few hundred yards from the chalet. on May 6, 

From what he wrote in letters received since his dearh. he had 
purposed cycling tu the coast on the fifth, and the strennions effort 

-required to push the cycle and side-car over a very rough half- 
mile between the chalet and the track, where it was possible for 
him to drive it. would seem ta have over-taxed a heart already. 
in the past, unduly strained on numberless accasions. Death was 

_ certified to as from heart failure. 
Gustav Weindorter was born in Carinthia, in 1873. His tather. 

who was in the diplomatic service. played some part in securing 
for Germany that part of Africa afterwards known as German 
East, Africa, and subsequently was Governor of the portion of 
Poland then included in Austria-Hungary. Gustav was educated 
at the Vienna University far the same service as his father, and 
studied, in particular, languages, and also the scterice of agricul- 
ture, 

Tr 1899 he came to this country to take the positon of Chan- 
cellor in the Melbourne Austro-Hungarian Consulate. under Herr 
Tinschof. He was then aged 26. and had left his native land hoping 
to find abread. and more particularly in Australia. a freer atmos- 
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phere. where his sensibilities would not be offended by clerical and 
mulitary arrogance. In appearance he was blonde-bearded, blue- 
eved, tall and athletic. and his manner vivacious and attractive. 
A good linguist, he already spoke our tongue fairly well, but 
further to improve it, he regularly attended the Wesley Church, 
where he listened to the Rev. Edgar. whose diction was notably 
excellent, with much benefit. 

Being a born naturalist, Gustav lost little time in joining our 
Club, becoming a member, with Messrs. Hardy and Pescott, at 
the December meeting in 1901, but previously taking part in the 
Gembrook Camp-out. His chief interest was botanical and he 

GUSTAV WEINDORFER. 

specialised in the flora of high places. his previous collecting hav- 
ing been done mostly in the Carnie .\lps, bordering his home- 
country, and Northern Italy. Very quickly he became one of our 
most active members, furnishing reports on excursions, joining in 
visits to Shoreham, the Buffalo. Bogong, the Grampians and the 
Baw Baw Mountains, exhibiting specimens. He contributed 
papers “On the Fertilisation of Phanerogams,”’ “Some Comparison 
of the Alpine Flora in Australia and [urope,” and “Some Con- 
siderations of the Origin of Our Alpine Flora.” 

In 1907 he resigned his appointment at the Consulate, went to 
Tasmania, married a fellow-member of the Club, Miss Kate Cowle, 
whose father was a police magistrate there, and commenced farm- 
ing at Kindred. Some time later, having heard a glowing account 
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of the Cradle Mountain, the highest land in the island, he suggested 
to the writer that we might very well pay it a visit. and accord- 
ingly, in January, 1909, the visit was duly paid. 

The romantic beauty of the locality, its lovely lakes at various 
levels, each with its special appeal—ranging from the idyllic charm 
of the Dove Lake to the awe-inspiring Crater Lake—its pictur- 
esque crags, deep gorges and crystal cascades: the wealth, variety, 
beauty and novelty of its flora, notably the curious cushion plants 
of the plateau, whose counterparts in growth-form are met with 
elsewhere only in New Zealand .and southern South -\merica: all 
far exceeded our expectations. and surpassed anvthing we had ex- 
perienced on the other side of the Strait. 

A second visit, in which: Mrs. Weindorfer took part. was made 

THE CHALFT, CRADLE MOUNTAIN. 

in the following summer. Previously. we had humped our swags 
from Middlesex Plains, but on this occasion, packhorses were 
taken and our camp was set up on the spot where, later. the chalet 
was built. This example of our old friend's versatility was com- 
menced in 1912 and. with the exception of help in splitting the 
timber of the King Billy pines in the forest at the back. the whole 
of the work. including the making of the necessary furniture. was 
done by himself. Such articles as a stove and, later. a bath, which 
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were heyond his ingenuity, were carried hy him ovet a matter of 
abour ten miles frony ihe Plains, At first, oi cuurse, the accom- 
modation was limited, but ultimately there was accommodation, 
iL was said,-for as many as 24 visitors. ¥ 

Tu 1916, Mr, Weindorfer had the misfurtune to lose his wife. 
Up titl iis they had spent their time partly at che farm and partly 
ut the chalet. Now, however, bereft of her companionship, he 
sold the farm and permanently established himself in the chalet 
where, inthe winters, he spent many solitary anonths and became 
kmown to many as the Hernut of the Cradle Mountain. 

Although he was the last mas o7 the world ia seck solitude, Te 
yet bore these Jonely winters better than most people, fur fic had 
a world of interests. He was ever adding to and improving ihe 
interior of his home, THe was a great reader and an enthusiastic 
photographer. He made u close study of the physiography and 
geology of his surroundings and of its flora. In addition he es- 
tablished a meteorological station, having ta rely at first on suck 
instruments as he them possessed or wag ahle to contrive, and 
commenced te keep records: These were so appreciated by the 
Commonwealth Meteorelogical Rureau that he was supplied wath 
other instruments by it ard was thus enabler! to take thirey dif- 
ferent readings each morning and the mean uf these at intervals 
of five days. 

Denied human companionship durmg those long winter months, 
our friend sought it in the wild life uf the [prest so cluse ac band, 
Unlike the great masonty of us, fe seetied vusily to acquire and 
secure the confidence of animals As he once told us, “When the 
ground 3s all covered with samw, £ do build a big fire, upen my 
door; seat myself very, very quietly in front of the lazing logs. 
atid, presently, one by one, in they wonlil come, without rhetr-isqral 
fear of man or af one atiothet', and share with me in stillness the 
grateful warinth.” 

As 1 had ample opportunity of knowing, both here in Victoria, 
during my haff-dozen visits to the Cradle Mountain and during 
the Jong motor trip he took with me around the coasi to Brishanc- 
thence to Roma and back by Bourke and Cubar to Melbourne. 
Gustay Weincdorfer was an tdeal companion. Tie was always 
enthtssiastic, invariably good tempered, had 2 keen sense of humour 
and the gaiery of his sahvtation was a very tome. His adaptability 
and versatility were truly reiarkable. He seemed to he able ta 
turn his hand te anything, from bathing the baby af the wife of a 
visiting American Professor, while the lady was deep in the ex- 
amination of the plants she had that day collected ou the Platean, 
to cuoking a meal for a score of visitors fo Waldheim. One cu- 
not help thinking what an excellent plan it would be, 1 further- 
ance of the brotherhood of man and of nations, for these to pick 

out from among their people as many as pwesible like Gustav 
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Weindorfer and send them to other countries as propagandists of 
international goodwill. 

For the last two years our friend had been staying away from 
Waldheim during the winters, and this season had hoped to again 
visit Melbourne, but, as he said in his letter to me dated May 4, 
he was obliged to give up the idea on account of the expense- 
Further, he says that for three days he had been endeavourmeg to 
bring his machine to life so that he might go down to the coast; 
that he succeeded on the 3rd and, in his own words, “full of spirits 
] prepared to bring the thing out this afternoon (the 4th) as far 
as the Dove Valley, into which, from here, I made a track five 
feet wide to connect with the road, Now just you imagine, go it 
did with the first kick, but it absolutely refuses to move when put 
inio low gear. I presume one cylinder is not working, and it got 
dark, so [ have to find the trouble and clear out before the rain 
starts.” He tells also in fhe letter of a fall Erotn his evele in 
Tebruatry, when, he thinks, he fractured a lower rib. After read- 
ing this Just letter from him one can imagine the end. He will 
be always remembered and greatly regretted. He was buried 
near the edge of the forest, clase to “Waklheim,” on May 10, 
Archdeacon Atkinson, an old friend, conducting the service. just 
twelve other friends being present, Of his family, only two 
sisters are living, one of whom is the wife of an Austrian judge. 
His parents, who visited him in Melbourne, and whom some of 
us were charmed to meet, are long since dead. Two brothers, one 
a medical man and the other a captain in the army, were both killed 
during the late war. 

Tt is stated that a work dealing with the plant geography of the 
Tasmanian mountains by the late Gustav Weindorfer was. to have 
been published in the coming spring, Tt is very much to be hoped 
that such a work was actually completed by him and that it will 
eventually be available. both as a souvenir of the author and also 
on account of the fascinating tature of the subject. 

According to Mr. Smithies, of Launceston, the people there in- 
tend to do their best to see that Waldheim is carried on by some- 
one worthy to continue the work so well begun. 4 

c.$. 8. 

Ss —_____.____ 5 EEE 

Tt is with the deepest regret that the death of Mr. KF. G. A. 
Rarnard 1s recorded. in the journal which he edited for so many 
years. An appreciation and biography of our late member will 

appear in the July Vaturalest. 
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THE STINGLESS BRES OF AUSTRALIA. 

By Taettos Raymer, 

5. IS THERE A SYMBIOTIC ASSOCIATION? 

4A number of other insects are tolerated in the colony, and T. 
carbonarta appears to harbour the most. The one very conspicu- 
ously in evidence ts a small grey Aly, about 2 mm, in length. It is 
hunch-backed, helongs to the family BIBIONIDAE, and is close 
to the genus Scefopsy, Dr. Cockerell recetved some fly farvae 
and aduits, taken from Trigane ‘nests’ by Tockings, and dated 
“Jan., 1888," and he identified the fies as a species of Cerioides 
related tu the Indian C. ernatifrons (RBrunetii}, but much larger. 
“They are not really parasites,"? he concluded, However, no 
other detajls are given, and he did not know irom which species of 
Trigong they had heen taken, 

A careful examination of the interior of the hive-wall revealed 
hundreds of the adult flies, and many thousands of minute white 
ova adhering to the wood. The egé has a peculiar sculphare, 
measures about G7 mm. ijn length, and a dozen or more were found 
toa the square cas. The fy larvae are about 3mm. in length. The 
eges hatch quickly, and the young, spiny larvae appear to feed on 
the pollen and debris of the colony. When fully grown, they turn 
brown while changing to pupal form. At this stage, and while 
they are helpless, the Trigona workers seal down many hundreds 
with a covering Of resin und was, 

This wise and sanitary action may not be a defensive one, and 
perhaps is. due merely to the bees’ desire to have evervihing fast, 
On the other hand, remembering that. the Trigona have all the 
“elements of greatness,” the hermetical coating may he due to the 
sume perspicacity that directs the honey-hee to intotsb the tao- 
adventurous snail in a resinous surcophagus; an mtelligent and 
net uncommen method nf preserving the health of the colony. 

The huge number of fly larvae carried out when the hives were 
first opened was due to the disorganisation attending such a long 
journey ; the bees could not remove their norimal daily quola, and 
the pests accumulated, The natural surroundings of the combs 
are such that imoumerable chinks and crevices make convenient 
““hist-bins” for the debris of the colony, ahd the Mies frequent 
such “feeding grounds” rather than the actual structures of wax. 
I provided a false ceiling to the hives, leaving plenty of reom at 
the sices Jor inseccs ta ascend to the top, and the overhead shelter 

1, It has been reported that the earth-burrowing bee, Andrenu 
aforrima, harbours a dipterouse purasite, and microsvopical inyestiga- 
tion demonstrated that two of the hee’s tracheae had actually grown 
into the parasite’s body, and were funetioning, so that. air was ¢on- 
veyed in, permitting the intruder to “breathe.” Surely, in all the 
world, there is a no more remarkable mettod of robbing a host. 
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so provirled was used by the bees as a kind of “refuse tip,'’ and 
there the-Hies cnngregated. as Usiirmised shey would, 

Three species of heetles, alieut S mm, in length. were obtained 
from the culonies, the most numerous being the small black 
Brachypeplus planus Ey, which left the tnterior, duving trans+ 
port, ta.cluster on the onside of the hoxes in any available chinks. 
On ‘rezopening the enirances the beetles toole up their Jormer 
positions on the actual couths. This species af beetle is fouriel ti 
groups-of five or so with the bees workuig all about’ therm, and 
apparently paying nu heed to their presente) but T noticed that 
the beetles remained very quict when the bees were near. 1. doubt 
the. ability of the bees to eject them, though I lave never obseryeri’ 

Pig. 1, 

the hees attempt to carry one out. Bevtles placed on’ the combs 
af hiye-bees were immediately carried off by the workers. 

The Jarvae of the beetles Lore intu the cells of pollen, and hidden 
im such propitious quarters they [eed in comparative safery, On 
hreaking open the cells of potlers one or more beetle larvae may 
be tound without dithoulty. 2. meyriekt Bikb., t sinaller yellow 
and black spectes, is rtol sa prevalent. A reddish beetle, about 4 
mm. in length, J ribofuim miyrmecophuiluns Lea, also: resides. on the 
combs in groups, rearing its latvae on the. pollen-stures of the 
bees. Me. Clark, of the Nationa! Museum, and who has identi- 
fied these inquilines, says he is unable io distinguish. my specimens 
from some which he found in ants’ nests; Mr. F, BE. Wilson has 
observed 8, Alanis breeding in boxes of raigins andl ctirrants. 

In addition to the Hy and the beetles, I have noticed a pale mieru- 
scopic moth, | -mm. or so in length, cunning over the hive-wall, 
and occasionally, Mitting past the entrances, but so far I have not 
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been able to secure a specimen, OL course, the hive-bee, when 
weak. or atherwise discouraged, ie ulten pestered with two species 
uf wax-moths, the larvae of which feed on the poilen and tunnel 
gallertes through the canths- - 
Among the gregarious Haiich, another grevish-pink fly, Fpluy- 

drasesies rayment® Curran, haunis the entrances in an endeavour 
to have irs eggs taken to the rich pollen-stores below. It has been 
shown thar a “sympathene agreement’ often exists between the 
owners of a home and the various foreign insects frequently found 
in residence. Where the association rs proved to be one of “mutual 
aid,” then symbiosis is admitted, but where the inquilines have all 
the advantages, to the detriment of the real proprictors, who en- 
deavour to eject lhem, then the termi should not apply, In the 
ease oF the Trigen, while they have the strength aul ability, they 
seck to overcome the raiders whose presence they recognise as 
being inimical te the race. When unable to overcome the enemy 
the bees matutain a passive resistance, but should the-active for- 
eigner pass later into'a quiescent state. then it will he dragges! forth 
Tram the colony with ne hesration and without regyer. 
Mr. |, Clark’s observation tends to show that 7) sawmecophiluse 

will establish itself in any nese that offers feod and Shelter for 
its youne. 

. Later on £ was able te secure further details of the lite history 
of GB. plawes. The adult beetles excavate smali galleries. about 
§ mm, in length, in the pollenanass, and they appear to copiilate 
in these narrow quarters. Cn ejecting the amorous pairs I was 
able to find cwo or three eggs deposited ti the extreme end of the 
chamber: these were often eriss-crossed, lack any agglutinative 
ewatiug, and are not attached tu the chamber-waltl like the eggs 
et bees) The eva were shining white. opaque. abour 0-8 muy in 
length, and as the embrvo developed, ane end hecame much darker. 
The egg shell splics open in from three to hve days, and the rather 
spiny larva hegina to eat almost at once. rhe laryal jaws being 
adapted fur crushing the pollen-granules. Some ot these small 
Jarvae batched about the lOuh of October, 1950, but did nat reach 
iatucity until the Ist of of January, 1931. I tould uot find any 
evgs until twenty-tour days later, though sure may bave been 
hidden in the rough mass and escaped my search. 
The seulpturing om the chorion of the egg is dissimilar to that 

on the fly's egg; the raised angular pattern being nore hike thar 
on the bees’ 

There were plenty ot adult beetles, of the three species, mm Oc- 
tober. and the next generation was numerous enough on January 
LOth; the third generation being in evidence during March and 
April. so in Victoria. during the cool summer af 1930-31, three 

2, Neobor'borus speculabundaa Raym, is a synonym, being only ‘the 
other sex of the above, 
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generations were bred without difficulty im the rather warm, hut 
equable temperature, of my kitchen. The bertles did not appear Lo 
he disturbed by my frequent and intimate observations; indeed, 
the red species, 7- meyrmeropéilum, went on uncencernedly with 
its burrowing. 

T transferred a neumber of the beetles to combs of pallen taken 
fram the hive-hee, and they developed in a normal manner, The 
sole sustenance of the beetles in the breeding-cages was the stored 
pollen which, of course, contained a small percentage of honey. 
[ have not the slightest doubt that the bectles (requent the Trigouna 
nests only because of the easify-obtained and abundant nitrorenons 
food, which the real owners cannot adequately defend. On the 
other hand, the beetles do not visit the great population oi the 
honey-bee because ii is strong enough to eject the intruders: other- 
wise, the beetles wonld frequent the “nest” and thrive cqually well 
on the poilen of Apis, 

I obtained a qtiantity of pure pollen by brushing the ripe anthers 
of sunflowers with a camel-hair brush. Jn this jar T imprisoned 
several adult heetles and, later on, eggs were deposited and larvae 
emerged. But growth was so seriously retarded that tnany did 
not reach half the normal size. Another group was bred on pure 
sunflower pallen which had been made inta a firm mass with honey 
from Eucalyphus meluodora; this is singularly [ree tron pollen- 
granvles. The larvae certainly grew larger, but still did nor reach 
their normal stature. I then bred a group on pollen stured m the 
combs of the honey-bee, and every larva develuped into a fine large 
insect, ‘Fhis pollen was of mixed origin, being gathered fram 
Cryptostemma, Lupachaerts, Eucelyptur calophylla, Prifaliaa and 
Leptospermnin, 
The experiments demonstrated that the sranular meal, aiter bemyg 

gathered and stored by these social bees, does not consist merely 
oi pollen and haney but, in addition, contains a minute proportion 
of some other snbstance that has a very decided influence on the 
growth of the insects, On watching the bee-harvesters‘stormge 
the meal. I saw the granules Irequently being tioistened hy the 
proboscis, and now suggest thal il is during the staring of the 
grains that some biological product is added. 

Although hundreds of Trigona cells, aid the juices oF many 
larval hees, were microscopically examined for the great plague of 
the bee-hive, “fool brood” (Bacitles farwe), 1 did not obtain 
positive results ita single instance. Since these bees often harvest 
their supplies [rom blossoms in company with honey-bees from 
diseased hives, it would appear rhat the danger of infection by 
spores remaining on the flowers is negligible. J cid nut fined the 
blind parasite, Brana caeca, por any of the Acaricd mites sa com- 
mon on the solitary bees. 
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EXPLANATION OF FIGURE }. 

The empty puparia or cradles of the fly, 
The empty puparium enlarged. 
The egg of the beetle enlsvged, 
The aculptucing of the egg. 
The-aubmomiliform threads of beetle exereinent. 
Beetle burrowing into the pollen-mass The few eggs visible in a 
seve are not drawn ta the scale of the insect, 
The larva when fully fed, 
Tarsal claw of the bee. 
The pupal form. 
The mandible of the larva has a dentate process for crushing the , 
cases of the gronales. 
Hairs on the wing of the adult beetle. 
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A NEW VICTORIAN SAWPLY, 

By F, E. Wirson, P.B.S. 

Perga nemoratis n. sp. 

9—Length, 18 mm.; alar spread, 28 mm. 

Head above dull brown, its undersurface and occipital area palet, 
with two inwardly arcuate deeply infuseated areas immediately bé- 
hind eyes; mandibles dark reddish testaceous, tipped with black: palpt 
pale; ocelli and four apical segments of antennae black; mesonotum 
as uppersurface of head, except along parapsidal furraws, where it is 
deeply infuscated; lobes of prothorax somewhat darker; seutellam 
paler; metanotom, with front marging infuscated; abdomen bright 
reddish-brown above, paler beneath, its lateral margins mattled; 
anterior and intermediate legs Havous but with two apical segments 
of their tarsi lightly infuscated; posterior. with femora, dark reddish 
testaceous, their tiblal blackened on their apical halves and their 
tavsi almost wholly black; forewings suffused with brown, with 
pterostigma dark reddizh-brown, and veins somewhat paler. 

Head moderately long and broad, narrower than prothorax, its 
vertex lightly convex and hind angles widely rounded, not or scarcely 
dilated behind eyes, densely reticulate punctate extept on lateral 
orbits, Where it is almost smooth and highly nitid; pestorellar furrow 
and lateral furrows lightly impressed; lateral ocelli bisected by 
supraorbital line; ocelloccipital line about twice ocellocular line; frons 
with strongly impressed furrow reaching irom anterior ocellus to 
elypeal margin, with a distinct furraw on either side between it and 
the antennal grooves, the intervals strongly rounded; clypeus with a 
shallow median impression and with its front margin only lightly 
impressed in middle; labrum broadly rounded, with a small, rounded 
fovea at middle of base and a few scattered punctures, mostly at 
sides; antennae of six segments, not much longer than the distance 
between their points of insertion, scape longer and broader than 
pedicel, apical sezment one third longer than the three preceding 
segments; eyes oval, moderate; mandibles robust, truncated; with a 
Sparse vestifure consisting of pale, bristly hairs, mestly confined to 
<lypeus, labrum and base of mandibles; lover of prothorax detigely 
reticulate punctate, with a wide median impression in front; meso- 
hotum Uehtly convex, with puncluration as on lobea of prothorax 
and a small nitid elevation on disc, in front of which is a shallow 
median impression; seutellum flattened on disc, its posterior margin 
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with about middle third tightly advanced, hind angles sharp, but not 
Véry pronounced, and with a few moderately-large scattered punc- 
tures; mesoepisternum densely punctured, except along its lower 
margin; abdomen highly nitid, microscopically reticulate, basal seg- 
ment clothed with a fairly dense fringe of pale hairs, the rest with 
a few seattered decumbent hairs towards their apices, the three apical 
segments markedly carinate; sheath viewed frown beneath gradually 
dilated towards hase, from the side strongly bent apically and fringed 
throughput. 

é—Length, 16 mm,.; alar spread, 26 mm. 
Head, with labrum, clypeus, palpi, a spot around the base of cach 

_ antenna, and about two-thirds of the ocular orbits, yellowish, the rest 
black; prothorax, with a streak on either side in front directed down- 
wards, and lobes, yellowish, the rest black, the blackened area, how- 
ever, angularly encroaches on to the lobes in the middie; mesonotum 

Pergo wemoralis Wilson. 2 
Upper Left—Antenna, enlarged. Upper Right—Head, front view, 

black; seutellum yellowish, with apical margin and a broad Ilongi- 
tudinal median band black; with an oblique, yellowish streak above 
points of attachment of wings; abdomen metallic blue, but with seg- 
ments yellowish at lateral margins, beneath ferrugineous more or less 
mottled; mesoepisternum, with upper margin, narrowly tipped with 
white, and with a broad white longitudinal median marking; mesoe- 
pimeron black, matgined with white posteriorly; métapleuron mostly 
white; all coxge pale, but posterior with two black markings at base; 
front and middle legs flavous, hind with femora having their apical 
halves black, tibiae with a little less than their apical halves, and tarsi 
almost wholly black, 

Head short and broad, sides behind eyes evenly rounded; eyes larze; 
lateral ocelli well below supraorbital line; ocelloccipital line about 
two and a half times ocellocular line; frontal furrows much Jess marked 
than in female; postocellar furrow wanting, Jateral furrows only 
faintly indicated; abdomen, with two basal segments densely clothed 
all over with a fine pubewcence, giving them an opaque appearance 
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in certain lights, segments 3, 4, 6 glabrous on their basal halves, 
pubescent ameally, other segments move or less pubescent throughout; 
wings tinged with brown but hind less so than in female, 

Habitat, Victoria—Worga Park, Miss J. Raff. d and ? bred from 
same bateh of larvae. 

This apecies, in general facies, approaches most closely to 27, lewis: 
Westw., but may be easily distinguished from that species by ita very 
different antennae. In lewiei the antennae are pale, longer, and the 
club is about twice as long as the three preceding segments, [n 
vnemoralis the antennae are black and the club is only one-third longer 
than the three preceding segments. The frontal seulpiure is also very 
different, wemoralis having a dtetinct groove on either side of the 
frontal groove, between it.and the antennal groove, whilst lewtsi lacks 
this vharacter. 
Another <¢losely allied species is guerini Weste., which, like 

vemoralie, has black antennae. Its antennae, however, of seven seg- 
ments, are much longer, its club longer in propertion to the three 
preceding segments, ily Trantal sculpture very different, the apex of 
its abdamen is elways infuscate and its general build much more 
alender. The saws of the three species are very similar, but the 
following distinctions haye been moted;— 

wirerv tre. fowist Remareadis. 

Lime inclined towards Line inclined towards Line inelined towards 
Saw tooth straight, al- saw taoth arched, saw tooth more 
most reaching summit apex of tooth bifur- stromgly arched, 
of tooth, Tooth at apex cate, lateral serra- tooth bifureate at 
More or less truncated. tions not so marked upex, with only three 
Four serrations on each a8 in guer'ins. well defined serra- 
side of tooth. pis on each ede of 

tooth. 

fam much indebted to my friend, Mr. J. Clark, for the drawing: 
accompanying the above description. 

NOTES ON PERGA GUERINI WESTW, AND PERGA 
LEWIST WESTW. 

These owe spemes hive been frequently confused mm Austrahan 
collections. The Rev. I. D. Morice, in his Neies on Australian 
Sewflies (Trans. Bet. Ser, Loudon, 1918. pp. 275, 274) states 
that they are very similar and gsives some characters by means of 
which they can be separated, Boiled down, the only character oF 
any importance he gives it thal in Jews the antennae are liteaus, 
whilst in qyertat they are black, und he also gives the meusure- 
inems of querins a5 14 1mm., and of tewisi as T9mm. Regarding 
length, tins, whilst useful, 1s net a firnt character as in my ¢xperi- 
énce [ fined preat variation in a given species, [For example, a 
geerin of 14 unm. ts a small one. specimens having Frequently 
been taken up te 1? mim. in length. 
De Runar Forsius. writing ti Noldee Entomologioe (IX, 

1929), Sugpests ihat the two species were evidently conspecific, 
probably relying mainly on ihe notes as given by Morire. It. is, 
however, easy to pick out at the merest glance, examples oF Jeqwisi 
fro) a Tass of svecimens of ywert without taking any mote 
whatever of the yolour of the antennae, Levys a5 a generally 
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more robust species of more or less imiform colour, whilst grerihi 
has its abdomen always markedly piceus, besides being much more 
slender in build. Other characters of assistante in distinguishing 
the species are as foilows:—In fezeim the lateral furrews un head 
converge backwards much mote than in guerinn: and the disc of 
head is generally less convex. The prothoracie lobes are much 
more strongly margined, and at the sides, noticeably recurved 
The mesoepisternum is more closely and more rugosely punctate 
also than in giterent. In the latler species, T find that the sculpture 
of the clypeus is rather a variable character. 

Male examples of gueriat have been taken in copula by my 
friend, Mr. A. Burns, at M1. St, Bernard. Victoria. at an altitude 
af 4000 feet. ft is very doubttul if definitely associated males af 
lewis: have so far been taken vr bred. Morice says of the male 
of gerint than its scutellim ts black, with apex vellow. bur in 
Mr. Burns’ mated examples the seurellumt is black, with its lateral 
margins yellow. These examples might he easily confused with 
males of nemorafis, except for the fact of their having seven 
jointed antennae. frxeri is a very common imsect in Eastern 
Victoria ancl lewist 1s, In my experience, rare, The former may 
be seen (eneing its eggs or yoting larvae on sapling growth about 
March and April, but I once took an exumple similarly oncupied, 
at Ringwood, Victoria, in the middle of November, 

BLE. W, 

Tih STUDY OF AUSTRALIAN MOSSES, 

By G, ©. IK, Sarnspury. 

(Caontinned from “Wictorian Naturatist,’ April, 132.) 

5. Campvlopis clavatas (R. Br.) Hf, and W 
Vhis species is common to both countries, and very widely 

spread. at'any rate, in New Zealand, The spectmens distributed 
are probably referable to Compulopus eppresst/olius Mitt., having 
the sterile shoots with appressed leaves, I am satished, however, 
that only one species is mvolved, If the New Zealand habitat ts 
any guide, this moss should be looked fot on clay banks and road- 
cuttings. [ts yullow-bronse colour 1s quite distinctive, and as 
clavalus ysually grows in large dense patches it 1s casy to find. 
The leaves are lanceolate-subulate, and are nearly always fipped 
with a hyaline hair-point which 1s somewhat denticulate. “Nhe 
nerve is strung, wide and excurrent. ‘The seta iy strongly arched 
when young, and even later on in Jife is always curved or waved 
to some extent. Species of this genus-usually have a strongly 
furrowed capsule, but not so here, where it is practically smooth. 
The peristome consists of a single raw of 16 filiform teeth, clivided 
almost to the base into two papillose fimbs. ‘Vhe operculum is 
long-beaked, ancl the calyptra cucullate, 
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6. Beye trescornan Brid, 
The genus 8ryvin is one of the most difficult to deal with; so 

much so that it is an accepted principle that a bryologist niust nut 
be accused of cowardice 1f he refuses tc offer.an opinion on barren 
of imperfect material. The number af described species easily ex- 
ceeds 1000, and includes some very widely discributed mosses. 
Plants or the genus can usually be placed. when fruiting, by the 
honzontal er inchned capsule, combined with a nerved leaf and 
cells whtch are more or less lax and hexagonal or rhambaid. 
truncerum has been reported from Australia, and is very widely 
distributed and extremely vanalle in New Zealand, In order to 
give some idea of the latter character, [ have enclosed in the 
packets material from: two habitats; one of which is swampy land 
and the other loamy forest floor. It does not prow on bark, but 
may be found on rottmg lags as well as the more usual terrestrial 
habitat, The leaves are of varying shape, but usually somewhat 
widened above. They have a stroug qwihtte border of narrow cells, 
and are destienlufe above. The nerve is shortly excurrent In a 
cuspidate point. The leaves are usually comase fie, luted at 
the end of the sten.), Dnt this character is ill-defined in one of the 
disiributed specimens. The vapsyle is qivre or less inclined ani 
quite smooth, as is always the cuse In Brywit. The peristore is 
double; the onter of 16 yellow-brown teeth which are lamellate 
(ie. furnished with projecting plates) on the innee (ventral) 
suriace; the ittner peristome of LO hyaline pravesses, widely split 
down the middle ancl with interposed cilit, The cilia are op perr- 
diculate, ie, furmshed with latera) proiectians. Operculum 
shortly cunical and apiculate. Calyptra cucullate, byt in this genus 
it is very small and falls so early rhat it is seldom found except in 
very young specimens. 

7. Brentelia pendula (Hook,) Mitt. 
Common tu loth countries, and very widely spread in New 

Zealand. [t should be sought for on damp, grassy banks, and is 
recognisable Ly the markedly plicute leaves and the strongly ribbed 
capsule whicly is short and rather wide and ser pretty well hori- 
zontally on the seta, This 1s a <ligiccus moss and | have ‘dlistrihnted 
some male plants also in the packets, fur purposes af comparison. 
They wiil be recognised by the discoid heads coritaining the au- 
thertdia, The stems of this species are usually divided above inty 
several branches, and matted with red-brown tomentum. The 

leaves are lanveolate and denticulate above. Nerve exeurreént. 
Cells shortly and irregularly oblong above, and narrow and elon- 
gated towards the Iwse. A marginal band helow of several rows 
of much wider cells should be noted, as wel) as the distinet plica- 
tion of the leaves, Peristome double. Quier of 16 rather short 
rel teeth, Jamellate on ventral survace; inner of same nmaher of 
yellow papillose processes. Operewdum shortly cduical, 
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8. Macromitrinm longipes (Hook) Schwaegr. 
Found in Tasmania, so perhaps 4 may appear in Australia. Al- 

though this moss tus an clongated and creeping stem it wall be 
noticed that it ts acrocarpows, the setae being produred at the ends 
of the branches. [n this connection it is worth mentioning that 
sometimes a Fruit stalk appears to be lateral, ie, borne m the 
side of a branch, when i ts teally terminal, What happens in 
such a case ts that a shoot (innovation shoot) develops just below 
the female flower and appears tu carry on the growth of the stem, 
though the latter has actually enrled with the truit stalk. The posi- 
tion of the leaves when dry is important in Macromitrimm. In the 
present. case they will be seen to be spirally twisted, with incurved 
points, Betng very hygrascopte, Le, having the capacity to absorh 
water quickly and alter their shape; [hey soon straighten out when 
wet. This rapid absorptian of water, when conseqitent alteration 
of the form of the leaf, is especially marked im the fandly (Ortho: 
trichaccae) to which the genus belongs, Leaves lincar-lanceolate; 
nerve ending ar or just below the apex. Cells above more or Jess 
rounded ancl small, strongly tnerassate, and quite seal; elon- 
gated towards the hase. Dixon has pointed out the pecular and 
characteristic structure of these lower cells. The lumen, or cavity 
of the ell, does not ron parallel io the straight longitudinal wall, 
but is very narrow and S-shatud Seta dang, and somewhat 
flexnose Capsule oval, constricted od plicate at the mouth. Peris- 
tome single, of 16 white blunt teeth, inserted well below the orifice, 
and papilloxe. Operculum with a loug fine beak. Calyprra smooth, 
rhilriform and fringed, Species of Macrosuurrina live on bark, and 
M. longipes is of vigorous gruwth, sometiines cavering the trunk 
ofa tree [or several feet in length. 

9. Thrudiuer fuefarosun CHF anc WD Jeag. 

Tound in both countries, and, tf it is a common in Australia as 
it is in New Zealand, i will probably be one of the first mosses lo 
be collected by anyone interested. In New Zealand it is found 
mostly on #rassy ground, but often also on hack of trees. Tis 

variability is extreme. forms sometimes heing met with uf such 
slender habit that it seetns hard to believe that another Species ts 
not involved Ilowever. there appears to he youl ground for 
holding the various forms to be but disguises—very eftective ones 
cettainly—of this species. Tt with he noted that the stem leaves 
are often much forger than those of the branches, ancl of diferent 
shape. This diamorphism..as it is called is pronounced im many 
mosses and is especially noticeable here. he stem ts thickly beset 
with multicellular papillose rods or leaf-like appendages (para- 
phyllia). These outgrowths no doubt help the plant to absorh 
water, and are often of systematic importance. The branch leaves 
sire papillose, and the nerve is pale and vamishes well below the 
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apex. 7. frerfiseross is not a very common fruiter, and the speci- 
mens distrihuted ure hatren, The seta is reddish and about half 
an inch or more long, The capsule os curved, and the operculum 
has a long fine heak. Peristorme double, there being 16 teeth, the 
same number of processes, andl three interposed cilia between 
each of the fatter, The ealyptra is ctieiMale and seth, This ts 
a pleuracarpous moss, as would be expected [rom its general ap- 
pearance, 

10, Drepanivladus fiitans {L.) Wearnest, 

A pleurocarpous water or swamp mess. whichis found in all cold 
oy temperate regions. Jt 1s reported as heing common in Tas- 
mania, but T do not know whether it has ever been ound m Aus- 
tralia, [tis oftesy difficult to separate from allies which resenihle 
it iu general habit and in the curved Falcate Jeaves. “The cells are 
long and narrow throughout, except the alars, which form a qdis- 
finet group of quadrave or ablong cells, which are ustially more or 
less inerassate. The leaves ace often slightly derntiewdlele at the 
extreme apex (always so in the New Zealand plant, 1 think), and 
are very long and narrow, gradually taperiny off to wy fine point, 
These charactet's are usnally sufficient co identify the New Zealund 
join. The serve is of varying lenyth, hut ts oever so kong as in 
the Cuglish plant, where it may even reach the apex. “lhe seta is 
Jong, and the capsale short and stronyly curved. The operciuhini 
is conical, and the calyptra cucullate and smooth, The two latter 
are nat present fi these specimens. Peristome double, with two 
vilia between the processes. his species is avéaicuns, and the 
male Aowers will be found on the main stems, Species of Dre- 
parochults are lerrestvial, and always found in or near water ’ 

Qn a fine colour plate in the April issue of the Avicultural 
Magaztme, the splendid Grass-Parrakeet, Neophenma splenitdns, 1s 
fietivel A pair o£ these rare and beautiful birds formes a gift 
wade vo the Kine recently. The histery of the species, in cap- 
tivity, is interesting, The first examples brought alive ta, England 
were “receryed [rom a vessel coming from Adelaide.” Por the 
paic #7 was paid to a London dealer by the Zoological Sociery, 
Bur another splendid Grass Parrakect was secured for the London 
Zoo at a cost of only £1, The present day value of a pair of these 
Neophemas is estimated at abour £100! 

The Sesrlerchested Parrot, as this species also is rermec, Inas 
heen recorded, at leas; in recent times. only as isolated: pairs, inet 
witte in dry inland locahues. The range of the species 15 New 
South Wales, Victoria, South e\ustralia, anc) Wester Australia, 
AlL members of the genus are noted for grace and beaniv, while 
some are so rare as wo be in danger af extinction in a will stale, 
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OUR RARER ORCHIDS. 

By W. IL Nicsocis. 

(5) Caladesta pumila Rogers. 

This low-growing Caladenm is, apparently, very localised in its 
distrimitian, having heen clefinitely recorded* only from one dis- 
trict in Victoria. It was discovered over 10 years ago at Barinock- 
burn, by Miss 2. Pilloud, a. resident school teacher. In a letter 
she indicates that ir was abundant. “I wish you could pay a vistt 
to our district, and see for yourself the hillaides whereon this 
white spider grows. I am sure you would be delighted with the 
sight.” 

This Celadenia is easily distinguished frown other somewhat 
similar forms. The pinkish-white spider-like flower seems rather 
large, owimg to the shatiness of the stem, ancl the segmerits of the 
pertanth are not produced into caudae, being merely acutminate 
(tn the majority of the specimens). Sometimes the tips of the 
sepals. are minutely, occasionally distinctly clavate, while the mar- 
gins of the lahellum, in at least a few specimens, are defin- 
itely entire, ic. without any suggestion of the fine serrulations 
characteristic of the many, che tubers, comparatively stall in 
C. pumila, are naked, above them are often numerous remains of 
withered tubers, Interwoven through these are the fine rootlets 
of shruhs or grasses towing im the vicinity, “The description 15 
as tollaws :— 

C. pumila Rogers—'A very hairy species of low stature: leat 
relatively large, linear or oblong-lanceolate; sien: rather stout; 
flower sulitary, white, large; perianth-seginients white, usuaily 
without markiags, but swmetimes with a faint pink stripe on the 
outside, nearly equal in length, nor contracted into caudze, finely 
acuminate, non-clavate points. rarely glandular; dorsal sepal erect, 
incurved, lateral sepals and petals spreacing, lanceolate; labellim 
while with narrow pink margins, a few pink splashes on the 
lateral lubes, obscurely 3-lobed ovate, Ilunt at the apex, lower 
half erect. with entire margins, thereafter recurved with serru- 
fated or crenitlate margins, the lamina flattened transversely: the 
eallt pink, narrowly linear in 4-6 rows, ending near the middle: 
colunin iacurved, speckled with pink, widely winged jn ifs upper 
half." (Adapted). Bannockbtirn, Victoriu. Fl. Séptember- 
October. (Br. R, S, Rogers in Trens. Roy. Soc. S.4., Vol. XLVI, 
1922). 

*The Rey. H, M, R, Rupp. B.A. of Weston, N.S.W., writes in 
reference to C. pumile:—"‘I cemember well this white Coladenta 
growing at the fant of the “Dog Racks,” neariGeelong (Vic.) many 
years ago.” 
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In my notebook are recorded further facts relating to this verv 
rare “spider”: 

“The segments of the perianth have (in an occasional specimen) 
a rather broad, deep pink stripe on the reverse; one or two rows 
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Caindenia pumila Rogers. 
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af calli immediately at the Dase of the labellum-lamina are wholly 
white and taller than those forwarel; situated in the depression at 
the base of the column are two sessile yellow glands. or calli, 
Sometimes the large bract, usually situated near the mildle of the 
stem is immecliately below and allernate to the one subtending the 
Aiower petlicel. This last was nuted in four speeimens (See 
Pig, “h.), 
The writer was infonmedl revently thae this particular Caludema 

was collectecl near Yarram, in South Gippsland. 2 few seascns 
ave. but, so far, “S" is the only letter placed alternate to the 
Species’ name i ‘The Census.” Jt would be interesting to know 
whether it does really occur mm the abovenamed localities, 

Nate —In Pigure “b" the hairy character of stem. leal, pte. has 
been inadvertently onttted—W. H. N, 

BLUE WREN iN SPIDER’S WEB. 

Among the many native birds which visit my warden at Windsor, 
that, delightful little warbler, the superb Blue Wren, Malus cyaners, 
is ane of thé most conatant, and, at the same time, most welcome, 
Usually making their appearance in small companies of from six to 
ten, they spread themselves throughout the garden, industriously 
examining each tree and shrub far scale and other insects. 

During one of their recent visits my attention wag drawn to them 
by an unusual commotion, and on making an investigation, was aston- 
ished to find that one of the birds had become cntangled in the 
strands of a spider’s web, which extended between the branches of 
two shrubs, 

The bird was suspended, bead downwards, in mid-aix, and Muttering 
its wings vinlently, while its cries of distress attracted its com- 
panions, wha manifested decided symptoms of alarm, 

On realising the canse of the trouble, T culled Lo my son, and wa 
stood watching the struggling bird for fully a minute, expecting 
every moment it would break loose, I then took the bird in my 
hand, and found that the web had became so closely wrapped around 
both feet, fhe light feathers and the tail, that the poor ureature was 
rendered practically helpless. 

Tt tonk some time to remove the spider's web, as it Was of a par- 
ticularly viscid nature, but it was finally accomplished with the aid 
of the water tap, and the bird liberated, little the worse for its rather 
unique experience. - 

Although a careful search was made at the Lime and on subseyuent 
“ocvasions, we failed to locate the spider. Jt did not appear te be one 
of the orb-building species, the web consisting wf a series of long, 
straight strands, exceedingly strong te the touch, and sa viseid that 
it was difficult to remove fram the fingers, 

Although I have seen the remains of small birds entangled in the 
huge mesh webs of a large spider, probably a species af Nepawa, in 
northern Queensland, I have never before seen or heard of sich an 
occurrence in Victoria. 

Tt would be inleresting to learn if any of our members have 
had a similar experience, 

Jas. A. KERSHAW. 
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THE FIELD NATURALISTS’ CLUB OF VICTORIA. 

The annual meeting of the Club was held m the Roval Society's 
Hall on Monday, Jume 13, 1932, at 8 pam, About 100 meuibers 
avid friends atrended, and the Presiderit, Mr. J, A. Kershaw, oceu- 
pied the chair. 

DEATHS OF MEMBERS, 

The President expressed the deep sorrow of the Club in the loss 
ot Mr. F. G. A. Barnard, a foyudation member. He also an- 
nounced, with regret, the passing of Mrs. L. I... Hodgson, widow 
of a former secretary. Messrs, FE. E. Peseatt. F. Pitcher, G. Cog- 
hill, C.. Daley, and C. Barrett supplemented the President's rc- 
iuarks, Members pad the usnal tribute of remembrance. Mrs 
Barnard, who was present, responded to the expressed sympathy 
ita very beatiful appreciation. 

CORRESPONDENCE, 

The Assistant Chief Inspector of Primary State Schools, Mr. J. 
YT. Saxton, M.A., asked for special excursions far (cuchers. 

Malyern Nature Oliservers’ Club desired Jecturers for its 
monthly meetings. 

The Chict Inspector lor Fisherics and Gare, Mr. F, Lewis, bad 
inquired into the sale of White-cyes. Te had found that it was 
not extenstve, or likely to extend, He would, however, keep the 
matter in mind, 

Mr. A. MacCaskill, of Colerame, asked for the fayour of speci- 
mens of Sevleginella uliqinosa, S. Praissiana, Tanesifiieris tarnien 
six, and Lycupodium densuit. 

The management of The Argus announced the publication of a 
series of articles in The Aistralesiat on “The Truth About 
Snakes,” 

The Secretary, Victorian Horticultural Society, offered sym- 
pathy in the loss of Mr. Barnard, 

The Exhibition Trustees thanked members for assistance and 
amiounced extensive improvements, 

REPORTS. 

Excursions were reported as iollows:—St, Kilda Gardens, Mr 
V.H. Miller; Mornington, Mr. F. S. Colliver, National Museum 
(leader, Mr. J. Clark), 

A 
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ELECTION OF MEMBERS. 

The Sollowing were duly elected —-As ordinary members: Miss 
Logan, Mr."l’. Adams. As country member: Miss E. 1. Green, As 
associate members: Miss Alice ate Master Pat. Flecker, Master 
Kenneth Robertson, 

ANNUAL REPORT AND BALANCE SHEET. 

The annual report. was read, received, and adopted. [n the dis- 
enssion of the report. Mr. F. Pitcher suggested that mention of the 
index to The Naturalist might he made. The President informed 
members that it had been the intention of the committee to wait 
for the completiun of Volume L. 

In moving the receipt and adoption of the financial statement, 
Mr. A. G. Hooke, auditor, expressed pleasure im the satisfactory 
condition of Club affairs. Mr. Pescott deprecated the holding of 
a large balance. anil suggested! the purchase of an eptdiascope, Mr- 
W. H. Tngram, hon, assistant ibrarian, explained that, bv direction 
of the conmittee, he was making inquiries. Approval of the in- 
clusion of coloured plates was expressed by several members. The 
question ot expense was raised. and the general feeling appeared. 
to favour the advance—with due caution, The balance sheet was 
adcmptect. : 

ELECTION OF OFFICE-BEARERS. 
The fellowing officers were declared clected unopposed — 

President, Mr. J. A. Kershaw, C.M.Z.S.; Ton. Librarian, Dr- 
(.'S. Sutton; Hon, Assistant Librarian, My. W. H. Ingram: Hon. 
Treasurer, Mr. [. Ingrain: Hon, Editov, Mr. C. Barrett. C.M.Z.S.;7 
Ifon. Seeretzry. Mr. A. J. Swaby; Ifon, Assistant Secretary. Mr, 
F_S. Colliver. A ballot for the offices of Vice-Presidents resulted 
m the re-election of Messrs. V. Hf, Miller andl) G. N. Hyam, As 
members of committee the following were duly elected: --—Miss J 
W. Raff, M-Se.. F.E.S.. Messrs. G, Coghill. C Daley, BA. F1S,, 
ALS. Kenyon, } M.LE., Aust., and J. W. Audas- 

SUGGESTIONS BY PRESIDENT. 

Members were urged by the President to furnish notes and re- 
ports of observations, not necessarily for publication, Lf a member 
found anvthing of interest, it wad certain to be interesting to 
others. While ali members should take a general view. of natural 
stience, there was at immense field untouched anc waiting For 
people who would take special interests. 

“XHIBITS. 
The [ollowing exhibits were displayed — 
Mr. S. R. Mitchell—Jasperised wood, from Arizona, U.S 

Sikcified wood, Clover Ck,, Idaho, U.S.A... andl various WY errata 
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sources, Agates, series showing the formation by infilling cavities 
ing rocks with siltea from solution. - Australian aborisinal | flint im- 
plements, Bridgewater Lake, Victoria, Gone implements, Warr- 
ambool, Victoria. 

Mr. A. S, Kenyon.—Fucalyptus tetraplera, Series of natural 
histary illustrations in colour, 1796-1828, 

Miss Haynes.—-Banksia collin, Yatra Junction. 
Mr. G. Coghill Acacia podalyriaefotia (Queensland Silver 

Waticds Grevillea rosmarinifoalia. 
Mr. C, J. Gabriel—Marine shells. Hinnuttes piqnintens, Gray, 

California. Ainattes sinuosus, Gmel., Ireland. A ovrions bivalve. 
free and like a “fan shell when young; Jrut later fixed and dis- 
tartesl. 

Mi. i. E. Pescott.--Thryptomen calyeia, Piola fede mined, 
Adiantum formas, 

Mr. F, Pitcher.—Stenvear pus spnunus (Onecnsland Firewheel 
Tree), for the third successive month. Davaltia pyvidata, Cav, 
(Hare’s-foor Fern), pot and herbarium specimens, Aagemia 
Sritfei CLilly-pilly}, variegated, also seedlings fer distribution, 

FIFTY-SECONT? ANNUAL REPORT, JUNE, £932, 

To the Members of the Field Naturalists’ Char af Victoria. 
Ladies and Gentlemen, 

Your Committee has pleasnre in submitting the 52nd Annual 
Report, The membership is as follows: - Honorary members. 3; 
life members, 7; ordinary members, 266; country members, 68; 
associate members, 29, Tatal, 373. 
We record, with great sorrow, the loss by death of several valaed 

members. Mr. A. E, Rodda was a member from November, 192), 
served on the comunttee from June, 1928, and held with crectit 
the office of secretary from Febreary. 1929, to August last. Mr- 
L. L. Hodgson joined in September, 1921, hecame secretary in 
June, 1926, and was forced by continned ill-tealth to retire in 
Pehruary, 1929. is great interest and mastery of detail were 
civen in committee until May of last year. These two secretaries 
leave an ever-green memory of loyal, efficient and encouraging 
service. Mrs. L. 1.. Hodgson was elected at the same meeting as 
her husband. and, in spite of failing strength, retained interest in 
the Cluf til her death, last month. Mrs. E, Bage was a anember 
irom September, 1884, to June, 1931. She became a ife member 
by subscription. Having many interests in puhilic life, Mrs, Rage 
was unable in recent years to atlenel Club mectings regularly. Mr- 
1D, H. Orchard was well known to members who visited Kinglake- 
He was always available to show visitors around, Is death 
oocurred a few days before an excursion he had heen appointed to 
lead. His grear regret, in bis illness, was that the exeursion might 

a 
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be spoiled) -Mr. T.S, Savige, of Vhorpdale (L918 to 1931); Mr. 
WJ. Morgan (1899 to 1931), and Mr Joseph Hill, of Stawell 
(1901 to 1931), were ali active members throughout their long 

-assariation with the Clb. 
Artendance at meetings has beet remarkably even; the seating 

accommodation has been fully taxed on almost every occasion. 
Your comnnitee has arranged for the display of exhibits in the 
adjoining roont, thus allowing more space in the main hall. The 
number, variety, and scientific value of extubits have been well 
sustained. Lectures and papers, all well illustrated by specimens, 
laritern slices, maps ard other ards. have been contributed by Dr, 
Ethel McLennan, Miss J. W. Raff, Professor A,.T. Ewart. Drs. 5. 
Pern, C. S, Sutton, and C. Kellaway, Messrs, R. A. Keble, A, S, 
Kenyon, J. A. Kershaw, F. E. Wilson, and C. Barrett. 
Through various causes six outings were cancelled. All others 

were. well attended: There is a fairly general feeling among mem- 
bers that excursions could be made more helpful ta beginners. One 
excursion announced tor begiyners was so well received shat i 
will be worth while io inchide more in the next syllabus. 
Volume XLVI of The Victorian Naturalist compares well 

wilt its fore-runners. Favourable comments have been many. The 
comtiftee regards the journal as one of the outstanding features 
of the Cluh’s activities, and hupes, as circumstances permit, to 
increase ils interest to members generally. 
The Club has continued its activity in preserving the wild life of 

Australia. Through our mernbers a vigilant cye ts kept on the 
sellers of plants and animals in the markets. The following mut- 
ters have been ingwired iatu, aud reported to the proper autheri- 
ties ;- -Commercialtsation of lizard skins, the shooting of Australian 
Bustards, safe of ferns, Boronia, and White-eyés. Both State and 
Federal authorities have Shows appreciation of our efforts, Several 
finches have been arleded to the protected list. 

Increased co-operation with kindred societies has been secured. 
The assistance of members has heen sought for keeping the chil- 
dren’s room at the National Museum supplied with specimens, The 
Foreshore Advisory Committee has continued its work at Sandring- 
han. The Council, however, has been too mich occupied with fin- 
ance to give much allention to development, The Victorian Advis- 
ory Council for the Protection of Fauna and Flora, with our Mr. C 
Naley as secretary, is active and alert, The cornmittes again voted 
EA /4/- towards expenses. Several uf our members have been 
inatruimental in reviving public itterest in the Aguariam, Co- 
Gpera(ion has been assured’to the Victorian Apiarists’ Association 
‘nits efforts to prevent destruction of trees on the roads. The 
combined Progress Associations of the Shire of Fern Tree Gully 
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have been supported in the movement towards establishing a 
sanctuary for Austrahan animals in the Monbulk State Forest, 

Our cordial relations with similar organisations have been shown 
in the cumbined outings, notably at You Yaugs, Wyperfeld, the 
Black Rock Excursion, and the planting days at Sandringham and 
St, Kilda, 

The Census of Vivtoriqn Playts has been again revised and 
brought iuto line with international nomenclature. The thanks of 
the Club has heen accorded to the Revision Committee, Messrs. 
J. W. Audas, P. ¥. Morris, and P, R. H. St, john. 

The Wild Nature Show, in October, was very successful, and 
fully justified the extension to a “second day. The work of orean- 
ising was mm the hands of Messrs. C. Barrett, G. Coghill, and 
V_H. Miller, with Mr. E. TE. Peseoct as director, awl Me Wo H 
Ingram as secrefaty. The nett proceeds exceeded 1200. The 
educational value of these shows is widely recognised. All leaders 
of sections realised this and set out their exhibits (o show, as far 
as possible, the relationships on which classification is based. A 
very pleasing feature of this, and orher recent shows, is the organ- 
isauion af belpers, so. that cowlinudus explanation of exhibits is 
available for visitors. 

Grateful acknowledgment is tendered to the following benefac- 
tors :—Cash donations: Mr. J. i, Dixon. Mr. A. LE. Keep, Grits 
of books: Mrs. W. J, Morgan, Mr H. Brew, Miss J. W. Raff, 

Mr. H. Whitmere, Dr. Grout, U.S.A, Mr, A, S, Blake, Miss 
Barnard, and the Government of Victoria. Other donations: The 

late Mr. L, L. Hodgson, lantern sides; Mr. Harvey, enlarged 
photographs of the Jare Mr. 1H. B. Williaassum; Me. W. TH Fer- 
guson, a case of birds, since handed to the R.A-O-U., as we have 
no museum. 

Your committee very » heartily appreciates the continued free use 
of Mr. Coghill’s office for conmnttee incetings. Thanks js also 
due to the Melboturne daily press. and the Railways Betterment 
and Publicity Board, for generous assistance in bringing the club's 
activities before the public. A comprehensive expression “of 
thanks is part of the reward for all those members and friends, 
speakers, leaders of excursions, contributers to The Naturalist, 
exhibitors, lanternists, helpers im show work, and all who have 
cheerfully given their time and entrgy to advancement of the 
interests of the Club. The major part ut their reward lies in the 

knowledge that the cforts have been useful. 
Committee meetings nunibered $2, and attendances of officers 

were a5 Tollbws:—Messrs. Miller and Hyam, 12> Or. Sutton, 

Messrs. Daley and Swaby, 11: Messrs. Kershaw and W. Ingram, 
10; Miss Raff, Messrs. J. Ingram: and Barrett. 9; Messrs. Coghill 
and Colliver, 8; Messrs. Kenyon and Si. John, 4. 
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TUTURE POLICY. 
The following points of general policy are offered for the enn- 

sideration of members :— 
Your committee considers the time 1s opportune for extending 

the sphere of influence of the Club, This nught take two main 
COUrSES. y! 

(1) Increased niembership, with spectai attention to country 
membership. © 

(2) Tuereased junior membership. 
As means to this end, the following suggestions are yut for- 

ward :— 
That The Naturalist be consideralily enlarged and notes by oh- 

servers encouraged. 
That, among luetropolitan merubers, corresponding committees 

he formed to deal with inquiries by country members. 
‘That, wherever possible, corresponding groups be formed in 

country centres. These could collect and distribute corresponcd- 
enee, increase local interest, keep the Club it touch with country 
members, and act as Joval information bureaux for the assistunce 
of visiting) members, 

That excursions be more frequent, and that several each vear be 
devated specially to instruction of beginners. Also that all leaders 
make a point of collecting the party towards the end of the day 
for a survey of the work. 

That formal business he stl further réduced and the time given 
to conversation dud inspection of exhibits. 

AN OPPORTUNTPY. 
The Club has been approached, tentatively, by a senior officer of 

the Education Department with a view to mfusing more life into 
the nature stidy of the schools, Intarmal canversations have taken 
place; but no proposal is ready fo go before members. Your com- 
miftee believes that, with the ready co-aperation of members, and 
in conjunetion with matiers already foreshadowed, a rare oppor- 
tunity is open for definite community service, better protection of 
hative plants and animals, and extensive increase of the influence 
of the Club, and its value 10 menibers and to science. 

JAS. A. KERSHAW, President, 
A. J. SWABY., Hon. Secretary. 

Visiting our little country shack, I went into the scrub with a saw 
Lo get some firewood, I selected a large lag with both ends lying on 
the ground, but the centre arched considerably above il. This centre 
piece L sawed off, a section about two feet in length, whieh Fell to the 
ground, It was hollow, but full of old decayed wood, 1 carried it in 
my arms to an outerop of vock close by and banged one end on the 
rock, Imagine my surprise when not only the decayed woad came 
tumbling out at my feet, but elsu seven young snakes, each abont 18 
inehes in length. f killed the lot N. H, Sewarp. 
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FIELD NATURALISTS’ CLUB OF VICTORIA. 

STATEMENT OF RECEIPTS AND EXPENDITURE FOR THE 
TWELVE MONTHS ENDED 30th APRIL, 1932. 

RECEIPTS, 

To Balance at Banks on 1st May, 
1931— 

English, Scottish and Aus- 
trahan Bank .. 

State Savings Bank fe 

. £82 4 6 Subseriptions—Arrears .. .. v > 

Current .. ... 0 
- 1111 0 In Advance . 

eempts .. 5... 

Cash Sales of— Ps 

Victorian Naturalist... .. .. 
Badges .. .. .- . 
Plant Census .. . 

Donations .. Ps 

Naturalist 2. 0.5 5 
, Interest-— 

Best Fund .. ., aA 
Savings Bank Debentures - 

» Advertisements in Victorian 

£72 
55 

220 3 

Wild Nature mimiice Res 

Ron im Ih one 

211 5 
1013 0 

Savings Bank, Current Ac- 
eount .. . seeers 

Commonwealth “Loan ~ 3 
417 1 

— 39 

EXPENDITURE. 

By Victorian Naturulist— 

Printing .. -. -, -+ 4. 
Illustrating wae eure eee 
Wrapping and Despatching 

» Wild Nature Exhibition #x- 
penses .. i 

» Library .. .- 
» General Printing ‘and ‘Sta 

tionery _. are 

> Rent and Carctaker by a os 
» Reprints (Neturalist and 

Census) . 
> Postage, Petty Gash and Bank 

Charges .- 2. yu ey ae ey 

Co 

. £166 FT 2 
23 3 0 
28 3 10 

e217 

97 
12 

10 
14 

iL 

13 

19 
li 

18 

13 

17 

won 

a «1 com So te 

£128 if O 

618 18 3 

£747 15 3 



§0 Statement of Receipts and Hependitiure. baat 

» Donations ta 
Advisory Council for Mauna 

and Flora aa 4 4 @ 
Alice’ Springs’ Mission | (an 5°65 «0 

59 9 6 
£385 

» Balance at Banks, 30th April, 
1932— 

English, Scottish and Aus- 
tralian Bank .. . 19 4 7 

State Savings Bank .. .. 342 11 & 
———._ 361 

STAT 

SPECIAL TRUST ACCOUNT. 

To Balance on 1st May, 1931..; .. 4. cy ye ee ID 

£19 

By Expenditure .. ee eee re ce £6 
» Balance on 30th April, isse Bk Peis Beep Mad i: WP 

£19 

STATEMENT OF ASSETS AND LIABILITIES ON 
30th APRIL, 1932. 

ASSETS. 

Arrears of Subscriptions, £111/9/-, esti- 
mated to realise, say 2... 1-5 ee pe ae £50 

Bank Current Accounts—, 
E., Sand A. Bank .. -. .. .. 2... .. £19 4 °7 
State Savings Bank .. .. .. -, .. .. 84211 8 
vo ————— $61 

Savings Bank, Special Trust Account .. 12 
Investments—— 

E,, S. and A. Bank, Fixed Deposit .. .. 50 0 0 
State Savings Bank Debentures - 200 0 0 
Commonwealth Bonds .. ,. ., .. .. -, 830 0 90 

———— 600 
Library and Furniture, Insurance Value .. A400 
Stock on hand of— 

Plant Census, at valuation ., ........ 2316 0 
Club Badges, at valuation .. .. -. .. .- 314 5 

27 

£1452 

LIABILITIES. 
Endowment Fund .. . siete 32 45 4a £350 
Late Mr. Dudley Best Fund - en tsrads oc” Nee- ote 50 
Ghar-a-banc Fund .. .. .. .. 2. 2. oe e. 2 

19 

16 

15 

wl we wo | oa 

ooo 
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Special Trust Account... .. ie et & ee 1215 3 
Subscriptions Paid in Advance wlan ely. al, ohn g 
Outstanding Accounts— 

Rent and Caretaker .. .. .. -- -- -. .. #1310 0 
Ben Jordan Ltd... 5. 4. e+ Ge -8 ee 5 9 Q 

——_ 1k 19 2 

£44G 0 3 

Examined and found correct on 18th June, 1932, 

A. 8. CHALK, } 
A. G, HOOKE, 5 

JOHN INGRAM, Hon. Treasurer. 

Hon, Auditors. 

CAVES AND MINERALS OF MOUNT WIDDERIN. 

By S. R, MitcHerc. 

The caves of Mount Widderin, ear Skipton, are of ittterest, 
both on account of their peculiar origin and the. fact that several 
species of rare minerals are to be tound in them. 

Their formation was. probably due to the covering of large 
musses of Jouse volcanic seoria and ash by basaltic fava. PDecom- 
position of the underlying material, with a consequent reduction 
in vohmue kas allowed considerable settlement, amd an extensive 
series of trtegular-shaped cavities, rooted by basalt, has resulted, 
In places the basalt has collapsed, forming a type of “sink,” and 
it is from one of the largest of thes¢ that access ts to be had 
tu the caves. A low passageway opens out into a wide, spacious 
chamber with several extensions, and for several chains these 
chambers can be traversed, In past times bats inhabited the caves 
nearest the entrance, and guano was deposited—layers of a vary- 
ing thickness. on the irregular floors, Much of this guano has since 
been removed for use as a fertiliser, 

The most important minerals found are Newberyite and 
Struvite, In addition, Hannayite is recorded, besides two other 
doubtful species— “Dittmarite” and “Mullerite’ 

Newberytte, named after the late Cosmo Newbery, is a hydrous 
phosphate of magnesia, crystallising in the Rhombic System. It 
occurs sparscly as well-formed simple crystals and plentifully as 
tabular pieces and skeleton crystals made up of partly separated 
plates, ranging in size from minute particles up to 14 inches 
across. The most usual habit is in groups of imperfect crystals 
and tabular pieces. Penetration twins, and fairly large crystals 
showing the rough form ate also common. 

The simple crystals usually have four prism faces and the 
corresponding pyramid faces, two well-developed brachy pina- 
coids and very smal} basal planes. The abnormal development 



62 MITCHELL, Caves aud Mznerals of Mount Widderin [ Yh Bak 

parallel ta the brachy pinacoiels gives rise to the tabular skeleton 
crystals. made up of partly separated! plates, This may be doe 
to the incomplete crystallization in the first place, oy subsequeit 
solution of portion of the crystals. Thin plates are clear and 
colourless, whilst the colour of the larger specimens ranges front 
a cinnanion brown when damp lo grey. The hrewn enlour ts 
largely due to the enclosing of finely divided organic matter be- 
tween these plates. Newberyite has resulted front che cambinarion 
of phosphoric acid derived from the guano and magnesia from the 
decomposed volcanic ash, 

Steyvite 13 a hydrous phosphate 07 ammenia, both compounds 
heing derived From the giiano. It cectivs 4s stall clear erystals 
rarely more than halt an inch Jong, belonging ta the Rhombic 
system and of hemimorphic habit. ue basal pinacoid is ahnor- 
malty developed, together with two brachy dome faces. with four 
small ptism faces and two larger macropyramid faces usually 
fresen{. The crystal in crass section is triangular and in appear- 
ance can be likened to the hip roof of a long bacn. 

Haunavite is a somewhat rare species oceurving as very sinall 
clear prismatic crystals of a yellow colour, It is tyedrous phos- 
phate of ammonia and magnesia, hut is rare 

EXCURSION TO MORNINGTON. 

Approximately a dozen members and friends arrived by train at 
Mornington on June 6, and were mét by the Rey. G. Cox, who, unfor- 
tunately, was unable to take part in the excursion. A group of Gir) 
(ruides accompanied us (later they made fires and botled our bilhes}. 
At Fossil Beach the party was increased ta about fifty, the neweomers 
having travelled-from Melbourre in moter cars. A short account of 
the area's histury was given; then the search began. Many of the 
typical minerals and fossils were found. Mr. Hanks searched for 
and found fossil Jeaves. Lack of time prevented the party from 
visiting these beds. Same of the members cbserved bird life; several 
e2earched for orchids. 

F. 8. Couives. 

LYREBIRD SONG RECORD. 

The Lyrebird record, ayailable shortly, will be the frst made of 
a wild creature in Australia, and will contain about four minutes 
of the sang, selected fram about 24 minutes actually obtained. The 
two birds ‘used are probably the best singers in the Sherbrooke 
Forest, and the recordings were made possible by long investipation 
of the characteristics of the individual birds. In each case their 
actions were anticipated, soa that they sang fot long periods within 
a few feet of the hidden microphone. The record will be 10 mehes- 
One side will have the song, and the other side a description of the 
habits, etc,, of the species, Same will he sold in souvenir form, al) 
teady for posting overseas. The new reeording made {his year is 
particularly fine, being Tree from a tew faulis which were present 
in last year’s. 



July ] 
1932. FLeEAY, The Rare Dusyures. 63 

THE RARE DASYURES (NATIVE CATS). 

By Davin Freray, B.Sc. 

It is a unique experience at the present dav to find oneself in 
the haunts of the uncommon Dasyure. Within the last twelve 
months I have enjoyed first-hand acquaintance with the two 
better-known species, the Viverrine Dasyure (Dasyurus viver- 
rinus), at Corangamite, and the splendid spotted-tailed giant of 
the tribe (Dasyurus maculatus), in the heavy forest near Cape 
Otway. 

From accounts supplied by peaple of these localities, the animals 
were not affected by the mysterious disease which annihilated 
many marsupials in other parts of the country in the first years 
af this century. Though still well known, however, they are be- 
coming scarce. with the continuous work of rabbiters' dogs and 
traps, and the merease in settlement. It is thus very interesting to 
note adjoinmg areas in the southern part of western Victoria, 
where the two largest carnivorous marsupials of the mainland 
still roam at large. 

In the May vacation of 1931 1 journeyed to the basalt country of 
Lake Corangamite, armed with a number of crude, but serviceable, 
box-traps, and spent a week of continuous work along the stone 
walls and natural outcrops of the area. Under heaped-up boulders 
were found occasional “dining lairs.”” which contained piles of old 
sheep and rabbit bones. Some of these were surprisingly large 
to be dragged to the lairs by Viverrine Dasyures. but experience 
of the little animals in captivity has shown me that such feats are 
of usual occurrence, The sheep bones are brought from slaughter 
places, some distance from the lair. 

Qn still, frosty evenings trails were laid by means of rabbit 
carcases, dragged from trap to trap on the end of a string. A 
motor-cevele battery, carried in a haversack, provided a great ad- 
vantage in hunting the Native Cat at night by the searching beam 
of a spot-light. One beautiful specimen was run down on top of 
a wall, and seized. ‘The seizure was mutual, with lasting effects 
for both of us. The beam of light occasionally caught the glowing 
yellow “lamps” of a native cat. and proved the commencement of 
an exciting chase. 

The greatest piece of fortune entailed very hard work, for a 
specimen of the rare black type was seen through a chink at the 
hase of a solid, well-built wall. and subsequent action required the 
complete removal of a section some yards to the left of the animal, 
and, similarly, that several vards to the right. Thus was left stand- 
ing an island column of great. heavy stones, with the escape of the 

Dasyure along the wall cut off completely. 
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1. The feeding lair of a Native Cat. Locality, Lake Corangamite. 

2. “Booty” stored in a rock cavity by a Native Cat (Dasyurus 
viverrinus). Bones removed from the original site. 
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Stone after stone was now lifted away until, under the very last 
one, a lucky gral) made this unusually large and beautiful animal 
a captive. Severe lacerations from the captive’s teeth, and the re- 
building of the wall, was the price paid for success, The traps 
captured six of the normal yellow-grey animals, and at the end of 
the week I returned to Melhourne with cight Native Cats. including 
the prized black specimen. Strange to sav. all belonged to the male 
Sex. 

A resident of the district had promised to maintain a search 
for others, and in the followmg August he succeeded in catching 
a female, which carried eight young ones (maximum number) in 
the pouch, The females usually are smaller and slighter in build 
than the males: and this little animal was discovered in a grass 
nest beneath a large boulder, 

Apparently, these Dasyures do possess a nest-building habit, for 
some of them, living in a cage, have been seen to pull pieces ot 
hessian into their roomy hollow logs. I have caught others in small 
“dens” in stone walls where the place, though thick with faeces, 
was without the least sign of a nest. As regards this female Dasy- 
ure, the notable feature was the proportion of males to females in 
her pouch; their subsequent growth and development provided 
great interest. When they arrived, in August, they had gained a 
covering of short fur, and were the size of mice. Their age was 
probably in the vicinity of fifteen weeks, and the proportion of 
the sexes was five females to three males. Five of the blind, little 
spotted animals became separated from the parent on the journey 
to Melbourne, and soon died from the effects of exposure. The 
remaining three consisted of two females and one male. These 
grew slowly, and the male animal very soon became the largest 
and most robust. The sisters were small and slight. and one of 
them made no headway at all. In the end, the mother killed the 
weakling and devoured it, leaving only the two youngsters, which 
were able to fend for themselves at the age of, approximately, six 
months, At the present time (June) the pouch of the voung 
female is developing in rather an interesting manner. The whole 
area has become more conspicuotis and reddish hairs are 
prominent. 

Though only one case has been noted, it seems quite probable 
that there is a higher mortality in the female line. and this may 
also apply to both the larger Spotted-tailed Dasyure and the Phas- 
cogales, where males are also more commonly found. 

The two young Viverrine Dasyures were handled a great deal. 
and, naturally, became very tame. They are the most dainty. de- 
lightiul and vivacious pets that one can imagine. .\dult amals 
rarely, if ever, drop their furtive ways, but these marsupials of 
mine are quite different, and at night play about im a fascinating 
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way, with tails held high in the air. They are of a most enquiring 
turn of mind, and, when vounger, took a special delight in climbing 
on to people’s shoulders and poking a wet cold nose into their 
ears. 

The adult male animals supported a host of parasites, and. when 
first brought to Melbourne, before bemg treated, they possessed 

4. The Spotted-tailed Dasyure or Tiger Cat (male). The yawn 
is characteristic. Note enormous canine teeth. 

numerous large ticks, sores infested with fly larvae, and the 
peculiar flea (Stephanocireus dasyurt): while investigations on 
Dasvures which had been caught in rabbit traps showed numerous 
nematode worms internally. 

In captivity. the animals relish rabbit carcases, birds and frogs; 

they are also extremely fond of fish. One has only to place several 
flathead in the doorway of the cage to see the voung Dasvures 
sneak forward, scenting the air, and then dart away behind a log, 
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bearing a fish apiece, Though squabbles are frequent during 
the busy chewing which follows, the sharp, hissing cries of dis- 
agreement are seldom accompanied by daniaging fights. 

The large Spottecd-tailed Dasyure, or Tiger Cat, is rarer than 
the Viverrine species, and odd ones still occur in the Otway 
Forest. Several years ago a large male specimen issued from 
ihe narthern |imits of this area and was caught on the plains near 
Winchelsea. 1 was fortunate in obtaining this ammal. Though 
very old and blind in one eye, he is extremely tame, and remains 
content provided he ts given a continuous supply of food, He 
is even Tolerant af dogs. aud “yniclls nuses” in quite a friendly 
fashion; but woe hetide the canine visitor that adopts 
the offensive! 

Occasional damaged specimens have arrived, over a period 
of years, at the Meiboumme Zoological Gardens, fron the Otway 
Rauges, and in every case of which T have a recard the animals 
were of the male sex. 

Having looked forward for a very long time to a camping 
trip in the Otways, it was pleasing to spend five or six days 
near the Cape in May of this vear, Inguiries revealed a spot 
hetwoert Laver’s Hill and Princetown where Tiger Cats had 
heen caught and destroyed twelve months previously, following 
a poultry raid, but the box-traps and ‘scent’ trails failed ty 
bring any residts in this locality. Then slwer accident cased a 
meeting ow the roadside with an old Jady, who bad seen a living 
Tiger Cat only a week previonsly; and withm a mile of this 
place, three weeks before or arrival, a large and very old 
Dasvure had been destroyed the night follawing its raid on a 
hea-roost. The animal killed five fowls, und others died sul- 
sequently from the effects of tooth-wounds in the neck 
To make a tong interesting series af events short, a beautiful 

voung Tiger Cat. once again a maie, and only half-grown in 
size, Was catight in one of the large box-traps on tw last might 
of the stay I bad never heard a sound uttered by the tante 
Tiger Cat, ar by any of these in the Zoological Gardens. Thus 
it Waa 4 surprise to hear this splendid young animal, at bay im 
the trap, uttering deep. ominous. hissing sounds, exactly like 
those af the Viverrine species, while it displayed a gleaming 
array of keen white teeth with long conspicuous canines. Later 
it waz noticed that when ¢his animal was placed near che tame 
Spotled-tailed Dasyure it again acted in the identical manner nf~ 
the smaller species, namely, the sane threatening long—-drawn 
hiss followed hy a series of sharp sniffing sounds. which steits to 
heroken uncertainty and guarded curiosity in both species 

Both Tiger Cats exhibit another characteristic of their kind, 
and that as, the very oily nature of the fur. After touching them 
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one’s hands are covered i) a greasy substance, and perhaps in 
the heavy rainfall areas ( Ouway, €) inches). where the animals 
are so much at home, this fact may serve a useful purpose, 
The same Spotted-tailed Dasyure has revealed miatrny interest: 

ing habits in the course of the few years of his presence, ane 
his utter disregard of everything with the exception of food. 
sleep and a ramble is notable, All food is held in the fore-paws. 
The natural mode of progression is a bounding gail, during 
which the’ tau is held tore or less in the air. He has heen 
noticed te pick wp the cross trail of a rabbit, and killing is brought 
ahout by a powerful bite at the hase of the skull, or in the neck 
after leaping on the victim. 

The Tiger Cat is, in reality, rather a clumsy animal, and not 
by any means fast in tts moverntents. The captive specimen shows 
very little inclination to climb. It is fond af fish. Fvidently 
dead fish cast up on the sea-coast would be relished by wander- 
ing Dasyures. I have notice! that the tame animal is fond of 
diurnal rambles, and many bushmesn have remarked on Tiger 
Cats bounding along a “pad” during davlight, 
-Ttis not an easy matter to handle a large Dasyure with impunity, 

and viewing the ‘dentition and massive heads of these crouching, 
spotted hunters; one can imagine the bust ot the old days when 
bandicoots aud rat-Kangaroos and small wallabies had to beware 
nf these terrors in their midst. However, the old days have gone, 
and with the advent of settlement, disease, tlogs. guns, traps, and 
last. ut not least, the fox, which exterminates the simple mar- 
supial game of the Dasyure, we haye come to the time, in Vic= 
loria,. ot the almost complete disappeatance al these primilive 
carnivorous hunters. : 

On Sunday, June 19, after sending im the above article, great 
excitement was caused by the discavery ot six new-born embryos 
in the pouch of the original mother native cat. A week beforehand 
the pouch area was noted to have developed very rapidly Tren its 
resting stave. and, hy repeated Jieckimg with her tonsue, the animal 
kepr the spot very matst. A longitudinal fold appears in the mid- 
line of the pouch, and four embrayos {each 5 mms, im length) 
are to be seen attached to the four marumae on the right side. The 
remaining two embryos are supported on the posterior mammae of 
the unimal’s left side, Additional interest centres cound this event 
in view of the fact that the mule parent is probably the unecusimori 
lack Dasyure, the unuisudl capture of which has already been 
described, 
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FRANCIS G. A. BARNARD, JP. 

It is given to few men to establish such a record as that held 
by our late friend, FL G. \. Barnard. “To have been one who 
worked for the initiation of the Field Naturalists’ Club of Vic- 
toria, and to have joined as an original member; to have seen that 
Club carried to its suecessful fruition right to the jubilee celebra- 
tion, at which he acted as chairman; to have been continuously 
in office for over forty vears, and to have been Editor of the 
Club's publications for thirty- -two years—this surely constitutes 
a record among workers in natural history science. 

Francis (entie Allman Barnard was born in Kew. Victoria, in 
1857, at his father’s pharmacy, which was situated where the New 
post office now stands. His father, Mr. Francis Barnard, who 
died in 1912 at the ripe age of eighty-nine vears, was probably the 
oldest pharmacist in Vietoria. For some vears he oceupied the 
premises now occupied by our member. Mr. C. J. Gabriel. at 
Abbotstord. 

Removing to Kew, he established the btisiness. where If. G. x. 
Barnard was born, He was a Councillor of the Mauteipality ot 
Kkew, and was three times its Mavor, He was also one of the 
foundation members of our Club, devoting his attention to micre- 
scopy. One species, Phragmidiim Barnardt, a tungus which he 
found on Rubus purvifolius, was named after him. [is obituary 
notice appears m the 1912 volume of the Vaturuiist. 

In company with his father, our late member became a foutida- 
tion member of the Club. .\t its first meeting he exhibited 
number of insects, which he collected at New. For some years 
his interests in entomology increased, and he specialised Jargely in 
local insects, exhibiung regularly at the meetings of the Cluh. 
Later he became interested in Physiography and Botany; but he 
retained his collection of Kew insects to the end. 

Our late member loved the Cluh wholeheartedly. [le treasured 
many little memos. and items relating to the Club, One of 
these was a letter which our first Secretary, the Jate Dudley Best. 
wrote to Charles French, senr,, making an appointment to com- 
plete arrangements for the first meeting. He had that letter 
framed) and his widow has since presented it to the Club. 

In 1883 Mr. Barnard was elected a member of conmnittec, and 
in 188+ he became Hon. Secretary; at the end of six vears he 
retired from that position and hecame Hon, Librarian. [1 1802 he 
became Editor of the Naturalist, a position he held, carrying out 
his duties with great faithfulness and devotion until 1925, a period 
of from thirty-two to thirty-three vears. From 1903 to 1905, in 
addition to his Editorship, he became Vice-President, and from 
1905 to 1907 he was President. In 1908 he again became Secre- 
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tary for a period of two years. Thus for forty-two vears, our 
friend was continuously in office. working hard for the Club he 
loved. Just a few vears ago he wrote to me on Club business, 
and referred to the Club as “my first love.” He edited nearly 
eight thousand pages of the Naturalist, and in keeping up a very 
high standard of natural history journalism, it can be said that 
very few errors crept into its pages. 

FRANCIS G. A. BARNARD. 

Mr. Barnard originated the scheme of excursions, one of the 
most valuable and useful features of the Club’s work. He was 
leader at many hundreds of these, always making the gatherings 
attractive by his general simplicity of explanation as well as his 
catholic breadth of knowledge in natural history. 
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In additian to eduing, Mr. Barnard contributed very largely to 
the Naturalist. and it is quite impossible to record here all che notes 
and brief articles he contributed. His first paper, “Notes of a 
Tyay’s Outing in the Dandenongs" appears in Vol. I. p. 19, March, 
1884. 

In Vol, XXII, page 136, November, 1906, appears an article. 
“Are Popular Names of Native Plants Desirable?” This article 
resulted in the formation oF the “Plant Names Conimittee", of, 
which Mr. Barnard was a mentber during the whole eleven years 
of its work. The fruition of this committee was our Iertacular 
List, which is a-valuable contribution. to botanical work. 

Other arpicles were “Notes of a Holiday Topr iw Riverina’ 
(with C. French, F.L-S.), Vol. 111, ». 120, April, 1887; “Note 
on the Butterfly, Jalmenns cvagorus’, Vol. V, p. 168, March, 
1889; “Notes on the Butterflies of Victoria’, Vol. VI, p. 83, Sep- 
rember, 188%: “Among the Alpine Flowers” (with C. S. Sutton), 
Vol, XX. p. 4. May, 1903; “Some Early Botanical Iixplorations 
in Vieteria™, Vol, XNT, p, 17. June, 1904; “Presicential, Address” 
(a Retrospect), Vol. NXT, p, 65, July, 1906; "Iu the Valley of the 
Upper VYarsa", Vol. MNLIDL, p. 244, April, 1907; “Over the Div- 
iding Range", Vol. XXIV, js 111, Noveniber, 1907, “A Day on 
Mount Disappointment’, Vol. XN WIL, ». 228, April, 19115 “Some 
Account of Journeys of Dr. George Neumeyer. Victorja, 1859- 
-1864”, Vol, XXXIV, p. 183, April, 19IS: “Notes af a Visit ta 
West Australia’, Vol. XXXVI. p, 24. June, 19/9: “The Field 
Naturalists’ Clu of Victoria, a Retrospect,” Wol. XXNVIL, p, 71, 
October, 1920: “The Stranger Rock at Derrinal.” Vel, X1II, p. 
101, August, 1925; “The Storv of a Meadow Moonwert'; Val. 
XTLTV, p, 197. November, 1927; “The Late Mr, Dudley Best", 
Vol, XLV, p- 195, August, 1928, 

"The Story of a Meadow Movunwort” reveals a wonderful aret 
puinstaking interest in an uncommon and usually an unattractive 
plant In 1887 a Club excursion was held at Oakleigh, dung 
which some plants of the fern Barrychiunt ternatin were seen, 
Mr. Barnard removed ane plant jur growing, Tt was potted im a 
five-mch pot. where it continued to grow. On rare occasions, 
probably only rwice or three times, it was repotted, otherwise being 
occasionally top-dressedl. 

This plant is deciduous, usually deviny down at the end of the 
Yeur, During the second week in Fearuary “the new fronds appear, 
as regular as clockwork,” which continue to grow again until 
December, Mr, Barnard kept his pet growing in the pot for nearly 
furty-Hve years, keeping it in an open bish-house, F can only 
hope that my old Triend’s fern will he as successful with me as iF 
was with hint, 
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On his retirement from the position of Editor, Mr. Barnard 
at once commenced an Index of the Naéuratist. To this monumental 
works he devoted many weary, tf interesting hours. On many 

vecasions he would visit my home. carrying the Index with him, 
to dliscuss tis phases and its progress Fortunately. and only a 
icw inonths ago, he completed the werk. and it is hoped that it 
will be*pnblished as a memorial volume to our Friend, 

In 1923, along with the remaining other six original members 
of the club, Mr, Barnard was electecl a life member, an honour 
hte greatly appreciated. Ife was a keen cullector, and it is recorded 
that on one eccasion he was delighted to have found what he con- 
sidered to be a new orchid. Te took it to Baron yon Mueller, 
only to find that Mr, George French had collected it on the same 
day wear the Dandenong Ranges, aud had deltvered it to the Baron 
two hours previously, “Fhus it became Prasoplevilame Frencisi, 
"Te tuight Gave been Prasopligtlim Bornaradi,” said the Baron. 

fn the early days of the Club. Mr. H. Wales was a leading 
member and the first librarian, Tle was interested in Microscopy 
and Seaweeds, It was only natural that family friendship should 
be engendered as q result af excursions and other associations, At 
any rate, in 1889 our late member was married to the daughter of 
the Hbrarian. ‘This event was made the occasion of a presenta- 
tion to the young couple of a marble clock, an address, and a purse 
ot forty sovereigns ln a letter to Mr. C. French, senr., the secre- 
tary, Baron von Mueller, writes: “Pray conycy also my best felici- 
tations to him and to his future lady. at this happy and auspicious 
event. To me it is particularly significant, because Mr. Barnard 
ts a scion of the family on which Sir Edwin Smith, who just 
100 years ago fotaded the Linnean Society. shed such a lustre. 
- . . the bridegroom whom we wish to honour on this great 
occasion has evidently inherited the Smithian spirit, af which, by 
his zealous services to the Club, he has given such ample proof.” 

Reference is here made to the fact that. through his mother, 
Mr. Barnard was a descendant of the famous botanist. Sir James 
Edwin Smith, founder of the Linnean Society of Tondon. A few 
years ago, Mr. Barnard presented to ouc National Herhariuin a 
small Jens that had belonged to Sir J. BE. Srnirh. 

The Barnird family can teace its deacenr back to the time of 
Edward IL! (1380), and the line of tiegeent is also traced through 
one af rhe descendants of Shakespeare. 

Mr. Barnard luved the Dandenong Ranges: he knew cvery peak 
and hill, and the trees ancl plants were his familiars. 

Twell retiember standing with him-on the haleony of his home 
at Fast Kew one Sunday afternoon, viewing the wonderful] pano- 
tama of the Plenty, Healesville, and Dandenong Ranges. KEvery 
point and valley were pointed out. the courses of the streams were 
noted, arid his interest and love of he panorama were very keen, 
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It was piven to our late friend in many ways to render splendid 
service, both in the pharmaceutical world and in municipal office. 
He matriculated at the Melbourne University in 1873, and became 
a registered pharmacist in 1879. He was president of the Metro- 
politan Chemists’ Association in 1915. About 1920 he further 
became president at the Eastern Suburbs Chemists” Association. 

In 1915 he secured municipal honours, being elected to the Kew 
Counci!. He became mayor in 1920, and it was during his 
mayoralty that Kew was proclaimed a city. 

It was a great sarrow to him and his wife that their only son 
was killed in action near Ypres in 1917, Their daughter was a 
nurse during the war; 50 that both members of the family re 
sponded to the Call of Enipire. 

In 1910 Mr, Burnard wrote a History of Kew. which was con- 
sidered by literary eritics as a model of what a local history 
should be, 

He was engaged in writing a history of Croyilon ar the time of 
his death, and @ number of notes has been left for some future 
historian to take up this work. 

Asa member of the Historical Society of Vicroria, Mr, Barnard 
was elected a member of the Couna) in 1915, and remainerl as 
stich until his death. In June. 1912, he gave a most interesting 
paper entitled “Gleanings fron: the Richmond Awotrattan,’’ a news- 
paper published in 1859-61. Later, considerable interest was 
argused ina paper read on “Some Early Victoriatt Maps.’ Just 
a few weeks beiore his death he read, before a crowded meeting 
of the Society, a valuable paper, “With Bonwick in Western 
Victoria in 1857," this being a résumé of of Bonwick’s well-known 
baok on the Western District. 

Tt is not generally known that he was an enthusiast in cricket, 
having been a keen cricketer in the Kew team far many years. 
He followed local and international cricket very keenly right to 
the end, 

There was one phenomenon of nature that had a peculiar attrac- 
tion for Mr. Barnard—the sunrise. Often in the Club, when 

describing a week-end excursion or a camp-out, he would tell of 
the beautiful sunrises that had been nated in the ranges. On the 
last morning of his life Mrs. Barnard called him to sce a yery 
beautiful sunrise. And it was a heautitul one—many of us also 
noted it, Then he went to work at Croydon, in the foothills of 
the ranges. At the end of the day he vistted a iriend who was ill, 
and cheered him for a few hours. Then, with the thoughts of his 
beloved hills, the glorious sunrise, and the joys of friendship, he 
was quickly taken from us, im the train, to leave behind a memory 
fragrant with nature, friendship and seryice. 

L£.E.P. 
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NOTES ON CHILOGLOTTIS REFLEN 4 (Lat) 

Cheel. 

By (Mas.} C. A. Messmer, Lindfield, N-S.W. 

This diminutive but interesting terrestrial orchid is one of the 
most widely-distributed Australian species of the genus, ranging 
from South Queensland to ‘Tasmania. | 

Althongh generally regarded as an autumn flower, I have seen 
it as early as January on the highlands, while on the lower levels 
every successive month, up to July, secs it flowering, Found 
usually in large colonies, it appears to he a shy binoomer, but pos- 
sibly this may be explamned by the fact that thany of the leaves 
belong to immature offshnots, due to the vegetative method of re- 
production referred te helaw, Notes on the following features 
of tts character may be of interest to orchid-lovers generally -—— 

(i) Variability of Mowers. 
(ii) Variability of foliation, 
(ii) Self-fertilization and vegetative reproduction. 
(iv) Elongation of stem after fertilization. 

(i) Portability of Flowers, 

This is particularly noticeable in regard to the labellum, the 
shape of which ts inconstant. FitzGerald depicts the typical label- 
Inm with a narrow base, hroadentng into a somewhat obovate 
famina, mucronate, or even blunt, at the apex. Forms have been 

seen, however, with the lamina almost as rhomboidal as that of 
C. trapeziformis. fhe grouping and character of the glandular 
calli—a [eature constituting one vf the main guides to determina- 
thon of species in this cenus—are by no means consistent in 
C. reflexa. 

In some flowers the calli are almost wholly dark, stout atid 
shortly stalked, very iew being filamentose. In others pale gland- 
tipped filameuts are strikingly developed, chiefly on the margins of 
the mass of robust calli, Both the number and arrangement of 
the calli are subject to variation. They are sometimes grouped in 
a relatively smalf, campact mass near the centre of the lamina (cf. 
C. trapesiformis), ot they may extend in far greater numbers in 
a gradually narrowing formation almost te the apex. Two calli 
along the central line are invariably much larger than any others. 
The anterior of these, oblong or roundish in shape, firm, shining, 
and almost sessile, is in some flowers nearly concealed by the 
gland-tipped filaments. In other cases it is bare, forming’ a 
prominent boss.. The iarge posteriot callus ts erect, then reflexed 
into a flattened, more or tess bifid apex facing the column of the 
flower, 
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The texture of the lamina is sometimes delicate, and (apart 
fron calli) smooth, but in some specimens it is firm, leathery and 
more or less glandular-rough. In colour. it ranges from pale 
green with an almost transparent tip, to dull or deep red brown. 
The calli are usually reddizh purple. often very dark, The whole 
flower varies in colour from pale geeen-tinted with pink to deep 
red brown, This may depend Un conditions of soil, shelter and 
climate. The lateral sepals are somerimes threadlike, and extended 
forward, sometimes broader and sharply deflexed. The petals are 
normally deflexed against the ovary, but in flowers from one 
locality they were almost horizontal, The dorsal sepal may be 
shortly acute, or quite long, the broad central portion tapering 
almost into a filament, 

(ti) Vorability a Fobation, 
Leaves sessile and resting on the ground or petinlate and more 

or less erect. Jn the former case the margins are ofien crisped. 
The sessile leaves may perhaps be those of the first season. as they 
are seldom accompanied by flowers, Their tuber is globular and 
directly beneath them. They may be seedlings, sinee young plants 
produced by the negative method have che erect petiolate leaves 
of the parent. Plants with these leaves have a broadly elliptical 
tuber at the end of a 3-4 inch rhizome, or on a branch thereof, 

The leaves are always two in number; hence Robert Brown, 
whe probably knew of no other species, named this C. diphylia, 
to mark a characteristic which we now know belong to the genus. 

(tit) Nelf-Fertilisation and Veyctative Reproduction. 

FitzGerald observes that in the case of failure to be fertilized 
by insects, when the flower has been long in bloom the Jabellum 
clasps the column and the calli adhere to the pollen masses when 
fertilization appears to ensue; either hy contraction uf the label- 
lum and consequent extraction of the pollen masses and their 
contact with the stigma, or by a similar result from the flower 
being brushed when the labellum has adhered to the pollinia, 
Having had many plants under observation indoors away from 
interference hy insects, I have come to the conclusion that sel f{- 
fertilization does take place, but not in the way FitzGerald sug- 
gests; as in no case whew the labellam his moved up anc clasped 
the column with the pollinia remaining tv sft, have the pollinia 
ronsequently been removed, or seed capsules set, 

Where fertilization has nor yet been accomplished, if the label- 
lum he held up agaist che column, it will be found thar the large 
anterior callus fits exactly on to the stgmatic plate, Hefore the 
boat-shaped pollinia are ripe they are not casily removed from 
the embrace of the clinandmum, bit upuu ripening they are 
ejected with an apprecialle amount of energy. ant fall always 
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tight side up on to this large callus, whatever the disturbing agent 
may be. 

T have watched pollination and subsequent fertilization of the 
ovules take place under each of the following three conditions. 

t. A touch, as from some passing object, to the plant. flower 
stalk, or part of ower, whereupon the ripe pollinia immediately 
fly off, hit, and stick to the Jarge callus, ' 

2. At certain stages, after the ripening of the pollinia, the 
labellum becomes irritable if touched from helow, and snaps yp 
against the column, later moving back to the horizontal position 
and dragging with it the pollinia, which remain firmly affixed to 
the callus until the labellum moves up with age, as also in cast 
No, 1, and brings them into contact with the stignia, 

3. When in the wind, the labellum flaps up and down, as on a 
loose articulation, and I have watched af knock tip against the 
column and ‘carry away the pollinia. It is curious to nore that 
in a room where there is no wind, this articular motion is not 
apparent, the joint appearing quite stable, even if jerked about 
by the finger. 

Whatever the cause oi the pollinia reaching the anteriar callus 
ott the Labellum fand T have never seen them alight elsewhere), 
there they rémain until the labellum slowly moves up and cm- 
braces the column, the toaded callus being hrmly pressed against 
the stigma. Within a few days after polliriation the ovary begins 
to swell, and at the end of the second week the timy seeds mav 
be observed through the translucent ovary walls. 

In some species of orchids this swelling oi the ovary takes 
place very rapidly after pollination. In flowers of Dendrobium 
nobite, which | hand fertilized, 1 was apparent after the elapse of 
only eight hours, 

Like other species of the genus, C. reflexa also increases by the 
vegetative methad, several young plavits sprouting along a rhizome, 
After Howering the second or third year, the parent plant dies 
away and fs replaced by its offspring. ‘This method accounts for 
the dense “colonies” so characteristic of tnany of our terrestrial 
orchids, 

(iv) Elongation of Stem After Flowering, 

This curious habit is more strikingly seen in CL gine, which 
ig very shortly stalked, but after fertilization many elongate to 
nearly a foot. Southern botanists record the habit in C, veflexa 
also, but in New South Wales it does nor seem to be a prominent 
characteristic. Lt is very marked in the genus Coryyanthes, and 
hag been discussed by Rupp and Nicholls in their review of the 
Australian species (Proc, Zinn Sac., N.S?.. V. IED, 2, 1928). 
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THE STUDY OF AUSTRALIAN MOSSES. 
(Cowtnued from “The Victorian Naturalist,” June, 1932.) 

By G. O. K, Sarnsnury. 

LL. Dicranotome dicarpum (Hornsch,) Par. 
There are more than a dozen good species of Dicranolonta in 

New Zealand, and several, including this moss, are common to 
both countries. The plants are usually found in dense masses. 
on forest loam or logs and tree-trunks, and they artract attention 
by their large size and <listinctive habit. Tt will he waticed that the 
leaves are often faleatn-secund, fe¢,, sickle-shaped and set on one 
side of the stem, a characteristic arrangement iy this and allied 
genera. They are lanceolate-subulate, plicafe, and dentate, both 
on the upper margins aud one the back oi the excurrent nerve. 
The structure and wrdth o7 the nerve and the nature of the 1ipper 
leaf-eells are the characters mostly relied on in the determina- 
tion of the species of this genus, Separating the New Zealand 
species is offen a troublesome fatk, but DB. dtearpum is always 
easily placed Ly the plication af the leaves and the presence in 
the subula of several rows of strongly differentiaced sharter cells 
ttext to the nerve. There is a distinct group of coloured alar 
cells ¢a generic mark), and the leaves are more or fess wargined 
with a hyaline border, The perichactium usually contains two or 
more setae, and js. differentiated and sheathing, The capsule ts 
asymmetrical, strumose and iiexved, often strongly so when 
dry. The peristome has the usual dicranoid structure, t.¢., can- 
sisting of 16 reddish cleft teeth with fine vertical lines on the 
outer surface and prominently barred within. Operculum (not 
resent) long-beaked, Calyptra. (not present) cueullate A num- 

bee of species of Dicrunoloma which have been tounded on Ans- 
tralian material have heen shown to be identical with certain 
New Zealand species, and it is greatly to be desired that further 
collections af the Australian planrs should be made for the purpose 
af critical comparison. 

12. Detrichum flerifolium (Hook,) Hampe. 
This species is widely spread throughout the southern hemi- 

sphere, and is very common in New Zealand. It is usually found 
fruiting freely in large patches on damp earth banks, and is recog- 
nisable by the slender silky leaves and the rather long asymmetrical 
capsule, narrowed at the mouth, ancl smooth. Leaves from a wide 

sheathing basé narrowed 1o a long sétaceous subula, entre, or 
slightly toothed at the extreme apex to which the nerve is con- 
tinued. Cells lineat-oblong, including the apper ones. Alar 
cells not differentiated, and chis is a generic mark. Seta ved or 
yellow. Peristome of 16 yellow-brown teeth, each divided nearly 
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tn the base inta two brown fapiliase threads. Operculum (not 
Present) rather long, conical and slanting. Calyptra (mot pre- 
seul) cicullate. Some other species of Ditrirhum have also been 
reported from Australia. Th habit there is a general resemblance 
to the present plant, but the elongated dpper cells will serve to 
distinguish the latter. A good deal of variation must be expected 
i the length and shape of the capstile and the coiaur of the seta, 
hutas a rile the determination o£ rhis species presents no difficulty. 

13. Fisstdens usplewioides (Sw.) Hedw. 
Mosses of this genus haye a characteristic lval structure which 

merits a somewhat detailed description. The leaves are distichous 
and set vertically on the stem. The lower part, which is the 
true leat, sheathes the stem, and consists of two conduplicate 
laminae. . The nerve, when present, is continued up beyand the 
sheathing portion, and on the front of this continuation is de- 
veloped a wing of leat tissue (the superior lamina), whilst at 
the hack is developed another such wing (the interior lamina). 
which stretches from the apex of the nerve down its outer side 
to, or nearly to, its hase. The vaginant (or sheathing) lumina 
may be either’ hardered or nol, and fs ustally entire, though in 
some species it is more or less taothed. The border or denticula- 
tinh, as the case may be, often extends to the upper laminae. In 

the present speciés the leaves ate wxburdered throughout, and the 
margins ave entire, except that at the apex there will be [ound 
a very slight crenulation caused by the projection oi the marginal 
cells, and visible only under high magnification. The leaves are 
obtuse, or at mast sub-acute, and when dry they are conspicu- 
ouisly incurved at their tips, The cells ate senall and obscure, 
and the nerve, which is stout and simuose. ends just short of the 
apex, Capsule oblong with a widened mouth, Peristome of 16 
red teeth, strongly barred. cleft into two segments which ure 
colourless and papillose above. Opereulum (not present) conical, 
with « long slanting beak, Calyptra -(not present) cucullate. 
Fissidens is well represented in New Zealand, there being about 
15 species, They are nearly always found on earth, especially 
on the moist shaded sides of the miniature caves and catiyons that 
small runnels of water fortn in their course through forest or 
grassland. . Some af the mosses mf this genus that grow in such 
places are tiny plants. and difficult to fine; but they are well worth 
seeking, if only far the reason that unreported or new species 
are quile likely ta he hiding amongst them. 

14. Weisia virtdute (L.) Hedw. 
Widely distributed in both hemispheres, and abundant in: New 

Zealand: probably so in Australia. The specimens clisteibutecl are 
a form without peristuine (gymnoslomous), known us var. gyti- 
nostome Dixon, HW. vividule is found on bare earth, and usually 
jn freely friiting dense tufts. The plant is short and green, and 
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the Ieaves much curled when drv. leaf margin amenrved Nerve 
crcurrew in a yellowish point. Cells below hyaline and oblong, 
ahove papillose and obscure. Seta straw-ooloured, variable in 
lengch, but asually very short. Capsule erect, oval or elliptic, 
often Somewhat farrowed when dry, with a red mouth, Opercu- 
lum with a slanting swbulate beak. Calyptra cucublate, The peris- 
tome, whea presenc in this species, is often imperfect, and cor- 
sists of 16 teeth, chvidedl or entire. When in fruit this moss ts 
easily placed, but barren material is not safely determinable. 

15. Polytrtcliuin juntpertium Wild. 
This moss is one of the commonest in the world, and appears 

In some form or other in practically every country. The rigid 
stems and thick, tough leaves will at once attract attention by 
their unusual appearance. and those interested will not he sur- 
prised to Jearn that in the order Polytrichaceae tha highest de- 
velopment of the miogses is attained. The solidity of the: leaves 
is due pardy to the thick nerve occupying a great part of the 
subula, and partly to the numerous plates, or lamellae, which are 
set vertically on the inner surface of the nerve. If a leaf is 
softened in hot water, and the ventral surface is scraped with a 
needle, the lamellae will be easily detacher! in fragments, and it 
will then be seen that they consist of several rows of cells of 
which dhe apical ones are so shaped that they give the plate 
crenulated appearance along the top edge. The shape of these 
terminal cells of the lamellae ts an important character in Poly- 
tricfte and allied penera. They are sometimes papillose instead 
of heing smooth, as in the present case, and this quality is also 
of importance, The leaf is expanded below into a sheathing por- 
tion in which the nerve ts narrower and .without famellae. The 
margin is wncerved and entire throughout, The nerve projects in 
a denticulate point. Capsule four-angled, and immediately helow 
it there is a disc-shaped swelling of the seta called the apophvsis. 
Mouth of capsule closed by a membrane (the epiphragm). 
Peristome af 64 short ligulate (strap-shaped) teeth. Ca!yptra 
densely hairy. Operculum shortly heaked. The male flowers 
are borne on separate plants and are discoid. There are strong 
famtty likenesses in many of the mosses of this order, and aut- 
ward resemblances are so usual that species can hardly be identi- 
fied without a thorough examination. The shape of the capsule, 
snioothness, or otherwise, of the calvptra, dentation of the subula, 
utuimber of rows Gi lamellae and shape of their apical cells. are the 
Maitt points in the systematic treatment. ‘This species and others 
always grow on the grownd, thinly or thickly scattered. Ie is 
worth noting that the order canrains several giund mosses, and 
that the clasely related arder Dawsnmraceae consists of the well- 
known New Zealand Dawsonia superba, which sometimes attains a 
lerigth of 30-inches! 
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16. Ptychomnion actculare (Iid.) Milt. 
This beautiful moss is abundant throughout New Zealand. and 

should be quite common in Australia. It is, of course, pleyra- 

carpous, and will be recognised at a glance by the rigid black 
stems, clad with pale Jeaves, and the black seta with strongly 
tibbed capsule It is found on rotting logs or loanw iorest growid. 
The leaves are stellately spreading, ne. rigidly at mght angles to 
the stem, and are either nerveless or with a mere trace of double 
nerve, The margin is entire below and denticulate towards the 
apex, becoming dewiafs in an elongated twisted acumen Cells 
throughout linear, somewhat elongated below, porose, and zititoust 
differentiated alars. Perichaetium shortly sheathing, with longly- 
acuminate bracts, Seta black and wiry Capsule curved, 8-ribbeil 
{very conspicuously so when dry). Peristome double. Outer of 
16 lanceolate tecth, densely horizontally striate on the dorsal face. 
and with well-developed ventral lamellae which project laterally. 
The tecth have a semi-transparent crack down the centre, and are 
papillose above. Inner peristome of 16 keeled colourless pro- 
cesses, Cilia present, well developed and appendiculate. Opercui- 
lym with a very long fine beak. Calyptra (not present) cucullate. 
large, chestnut-brown. 

. THE “FAN-MUSSEL". 
Fan-mussel is a teem: frequentty applied te the Prudac, a family 

ot Marine Bivalves. These shells enjoy a wide distribntian, bue 
are more Trequently met with in tropical seas. where they ranve 
from low-water to a depth of 50 feet. About twenty species 
exist in Australian waters, with one representative from Victoria. 
P. tasmanica, T. Wds, The genus Pinna is somewhat ancient. 
several Lossil species being recordlecl Ceont Australia. The shells 
are very oblique, wedge-shaped, equivalve, very tnequilateral. tra- 
gile, and gaping posteriorly, Though nat strong in texture, they 
are known to attain @ Jenpth of two' feet, and perhaps in this 
réspect are second only to the giant-clam, Generaliy speaking. 
they live in sandy mud, with the gaping extremity uppermost. ancl 
the beaks or narrow end imbedded deeply in the ground. Same 
species are used for food. while the strong and silky byssus uf 
others when mixed with silk has been utilised in sourhern-Enrope 
in, the manufacture af gloves and other articles. Pearls of an 
amber colour are sometimes found if the shells. Under the name 
ol “razor-backs,” these shells have heen reterred ta. by virtue of 
their sharp edges. FP) feswtanica is the largest bivalve in Victoria. 
where it 1s at times seen in numbers washed up on the beach 
between Newhaven and Cape Woilomai. Some vears back fine 
exainples were trawled in Bass Strait by the Government steamer. 
“Lady Loch.” : 
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F.N.CV, PROCEEDINGS. 

The monthly mecting of the Club was held in the Royal So- 
ciety’s Hall on Monday, July 11, 1952, at 8 pan, Ahout 130 men- 
bers and friencls atrended, and the President, Mr. J, A. Kershaw, 
C.M.Z.S.. acenpied the chair. 

CORRESPONDENCE. 

Mr, F. Lewis, Chiet Inspector of Fisheries and Game, intimated 
his intention to place the White-eve (Zosterops) on the protected 
list for the whole year. 

REPORTS. 

Excursions were reported as follows:—Zoology School, Mr. 
Kershaw; Wattle Park, Mr. Miller; National Museum, Mr, Ker- 
shaw. 

ELECTION OF MEMBERS. 

The following menihers were duly elected :-—Mr. and Mrs. J. J, 
Treame, Miss -\. M, Havinton, Miss J. Anderson. 

GENERAT. BUSINESS. 

The: President announced the resignation o7 the Seeretary on 
account of ill-health. 

A rumour having been cireulated that there was a possibility, as 
a measure af economy, of suspension of the Fisheries and Game 
Department, on the motion of Mr, G. Coghill and Dr. Meher 
Green, the Comunttee was requested to take such action as might 
he deemed advisable. 

LECTURE. 

Mr. A. .H, E. Mattingley, C.M.Z.S., spoke of his tour, in 1908, 
with members of the R.A.O.U., of the islands at the east end of 
Bass Strait, The nesting “rookeries” of muny birds were depicted. 
Notable aniong then were mutton birds, gannets, and penguins. 
Mr. Mattingley entertained toembers with Blimpses of the habits. 
social customs and peculiarities of the birds. Interesting sidelights 
on the population of the islands were given, Lantern slides gave 
a temarkably clear representation of the various phases of ‘bird 
hte- 

EXHTBITS- 

Mr. H. P. McColl——Stenocarjus stints, Bastksta colina. 
Mr. F. H. Salau—Grevtllea alpina, Pterasty'ts mitans, P. ¢on- 

came, P. alata. Fungi---various. 

ae) 
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Master P. Flecker.—Sea-horse. 
Mr. G, Coghill.-Acaciua padalyriacfolia, A. dealbata, Grevilloa 

rositavinifalia, Thryptomens calyctna, Engenta Smithil. 
Mr. EB. Lord —Cassuia longifolia, C. aculeata (10 show the 

keeping qualities as cut flowers), 
Mr. F, Pitcher—Uncommon form of Polystichian acuteatrm, 

and typical form for comparison. 
Mr. L- Stach.—Rare J.ower Phosene fossils; From Beaumaris, 

above nodule bed; Cucillaca coriwensis praclonga Sing; Mwvodora 
gebyictt Chap. and Cresp.; Nucula kalannae Sing., new locality ; 
Propeleda ensicula; Augas sp, new locality: Leda acinacifornis, 
Tate; Zenatiopsis angustata; Ostrea sp. Aturia australis; Natica 
subinfunids bution Vato; Tylospira coronata Tate. sp. From 
Macdonald's Cucullaea coriocnsis pragtonga Sing,; Leda acinaci- 
formis Tate; Zenatopsis angustata; Nucwa kalsmnae Sing. Two 
worn speciniens of Spoudylus gacderopoides McCoy; a typical 
Miocene species, froni the nodule bed at Beaumaris, giving evi- 
dence ot the fact that it is in all prebahihty a remanié nodule bed. 

Mr. ©. §. Gabriel—Fan mussels. or razor-hacks: Ping tis- 
mamca To Wds., Vie. Vas. 5. Aust. Bf. dolabrete Lam. 5. Aust-; 
PF dultoides Menke, Port Darwin; P. lianleyi Reeve, Port Darwin: 
FP asnentet Reeve, Old; P. aigra Chem... N. Caledonia; ?. 2ehitdica 
Grav. NZ, ‘ 

Mr, V. H. Miller —&prcris anpressa, Lencopogou eriroides. 
Mr. F. 3, Colliver—(1) Land sheils from Chillogne vaves. 

shuwing Cour stages in their cunversion to pebbles. (2) Section-oi 
wkale's vertebra, Lale., Muddy Ck. Tympanic hones af whale, 
Cetotolites sp. Kal, Beaumaris. Tooth of whale, Ziphins geelang- 
ensis Janj.. Waurn Ponds. (3) Graphalaria senescens (square 
hones of quarry workers, Group, Octocorolla, first described hw 
Prof. Tate as Belemite) Janj.,. Torquay. 

Mr, A 4S, Kenvon.—Acacin Baileyoun, Crevillea rasmartai- 
fotin, tr. cifolta, G. tronermts, Haokea, sp. 

Tasmanian Collembola of the family Sminthuridae (the globular 
Springtails) ace dewlt with by Mr. H, Womersley, A.L.8., P.E,8., in 
a tecent paper (Royal Soe. of Tas. Pap. ond Proceedings, 1931). 
Saveral new species of this very $e ea tive group of insects are de- 
seribed. The Springtails are completely apterous, and “have recently 
been shown to be the earliest fossil insects”. They oceur in immense 
numbers in the soil, and therefore ave of serious economic importance, 
“OF the morphological characters used in the identification of these 
insects,” Mr. Wemersley writes, “the fureo or spring is one of the 
most important, This organ is attatched to the fourth or fifth abdom- 
inal segment... . When the insect is in repose the spring is folded 
under the body, being held by e@ catch.” The fect also provide many 
features of specific and generic value 
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NOTES ON A TATLED SPIDER, 

By Evite CoLreman. 

In Decetiber, 1931, a tailed spider, drachnara higginsti Wach, 
was sent to mie by a Blackburn nature-lover. He had not noted 
a “web”, and could tell me nothing of the spider's habits. A iew 
days later one was found outside my door, and within a few 
weeks 40 tore were under observation mi vartous parts of the 
garden. 

Of drab appearance, from ? inch to L inch only in length, 
harmonising perfectly with the string of dingy egg-sacs ta which 
she clings, the spider is hot readily detected, and one is not sur- 
prised to find that it has been Jittle studied. ‘The general shape 
suggests a scorpion, and this is accenttiated by the habit of carry- 
ing the “tail” erect, or curved aver the back. The elongated 
abdomen ends in three black processes, furming a “trident” af 
decidedly formidable appearance, The five finger-like spinnerets 
are arranged im a conical rosette. There are eight eyes. The 
dorsal surface of the abdomen is of a silvery-white or cream 
colour. ‘The ventral surface, legs, and the whole of the cephalo- 
thorax are of a dull brown. like dimgy cob-web, As she hangs, 
“head” down, behind her string of sacs, only the dull under sur- 
face is visible, and this, even when sech closely, appears to be 
part of the string of eneaons. 

The snare. a sectoral-orh, is hung in a nearly vertical plane 
beneath a complicated system of foundation cables and stay-lines. 
These probahly serve te interrupt insects which would damage 
the delicate snare, moths, ete, too large for the spider to deal 
with. The orbed snare is formed of from 20 to 30 non-viscid 
lines radiating fram a common centre, crossed spirally by ex- 
tremely viscid circular lines. The spirals do not make complete 
circles, but are Jooped, leaving a large, triangular, open space, in 
which the string of cacoons depends, suspended, by two thick 
cords, from one of the overhead foundatiow lines. Nine or ten 
non-viscid, well-spaced foundation spirals are first placed, Travel- 
ling along these, using her legs like fingers on the strings of a 
harp, the spider supplements them with 38 to 50 closely-spaced 
headed spirals—incomplete circles looped on the two radii which 
Jorm the sides of the clear, triangular space. 
The vpen-imeshed, non-adhesive hub farms the spider's parlour. 

Here she waits “head'* down, legs gripping the radii, her long 
tail held vertically, occasionally curved scorpion-wise, behind the 
secs. Motionless, she is practically mvisible, dnd, with the string 
of fram three to 15 cocuons. might be nitstaken for a dingy ralt vi 
cob-wel—a masterpiece of camouflage, As the Jine of cocoons 
lengthens, the hub is lowered to give the spider her central posi- 
tion just below the last cocoon. 

L 
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A—Arachnura higginsii. Koch. female. 

B—A. higginsii, Koch. male (immature). 

C—Spiderling, A. higginsii, a few days after emergence. 
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‘The capture of prey is interesting. The prey consists mostly 
ai tiny flies; occasionally larger game is taken, hat the radii 
Serve as telegraph wires is evident, for they convey to the spider 
ihe exuct position of ler prey, The instant an insect touches the 
stiare she gives a bound. A few shori. sharp tugs un the radn 
probably make the captive adhere more firmly to the viseid spiral, 
Withunt hesitation, she travels alany the nearest radius straight 
to hee quarry. Small flies are taken directly into the mouth. 

Larger ones are swathed in silk and tert to her spiimerets. Then, 
dropping on a thread, free af her swave, she climbs her life-hne 
and, ‘head’ down. enjoys her well-earned meal. In tair weather 
ane sees scores of small fics captured, with little or no damage ta 
the snare. 

Points af anchorage and suspension cables are strengthened 
every day, Travelling slowly over the Sines, the spider touches 
them with ber spinuercis at hali-inch intervals. Broken and 
sagging ropes are mended and tautened. Usually the snare is 
made at nighi, but, after rough weather. when appetites are sharp, 
ome may watch the process during the daytime. Whether the 
points of anchorage necessitate the construction of the snare 
within the compass of a triangie, 2 square or any other shape, the 
Tesult is periect—a triamph in engineering. 

Under a Pittosporwn tree, bencath a netted maze of interlacing 
toundition and suspension cables. a community of six spiders has 
its snarcs. ‘They pass and re-pass each orher with indifference, 
as each one reintorces its nwa eny-ropes and main ines. Alter 
a frost or a Scotch must, this community of nets 1s exquisite, wa 
lacy cloud of silver snares illuminated with crystal lights. 

During the heavy rains of March and April, stimg hv many 
fierce winds, all of these ardene little mothers clung reracioush 
to their precious capsules. Their legs were closed, extending 
forward into a sharp triangle, from the apex uf which drops o7 
water gathered. Egs-laving proceeded, even in the rain. Same- 
tunes, during windy weather, n0 nets could be made, yet cradles 
would be woven. eggs deposited, and uw new snare constructed, 
before food could be obtained. One witnessed, without regret. 
tht capture pf that next meal, On March 14 a-sadly neglected 
snavé was noted, There was na egg-sac, but the spider was 
resting. molionless. belaw a small twicl of silk suspended by two 
silk threads from an overhead cable, The twist of silk was auite 
inadequate to conceal her. Next day a small oval cocoon appeared 
on the twese of silk, the ends of which formed a silky tail, The 
spider was hidden behind the cocoun, her legs gnpping the radii, 
her “trident” just visible, ‘The cocoon was obviously used as a 
“hide”, while at the sume time receiving the mother's protection, 

In other instances a small leaf, attached to the suspended twist 
of silk. fornwd the first “hide, beneath which the spiler rested 
for perhaps a week before the first egg-capsule appeared, 
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Sate of the capsules are well separated, with a neck like the 
waist of an hour glass, ov like strings of sausages; others are 
continuous, the silkv tail of one forming the foundatoon for the 
next. Most of rhem are camouflaged with bits of leaf, petals. 
tiny twigs, etc. “This decoration, in some instances, is deliberately 
carried out; tn others it appears to be nceidental. wind-blown 
leaves being caught and held among the silky threads, Those 
suspended tinder the apple trees are unadorned except for balls 
of insect debris. the remains of many feasts. Apple Iraves are 
probahly tuo large for the spider lo manipulate. Two fine strings 
in a Crataegus are completely disguised with fruits trom a nearby 
pampas. Those under the wattle trees are decorated with wattle- 
flowers and leaflets. Cocnons are made, and eggs deposited at 
night, I watched the process many times, It varied Jittle. Oue 
soon learned the signs of itmmninent egx-laving. The spider rested 
quietly all day, usually away from her platform, and neglected 
her meals. 
On the suspended twirl of silk, or on the tail of a previous 

capsule, she built up a narrow pad of silk, With short up-and- 
down movements, she touched the pad with her spinnerets, until 
a broad mass of flocculent sitk was raisecl. In thes the pressure 
of her abclomen, with up-cirved tail. made a spoon-shaped hollow. 
She changed her position often. head up. then head down. imtil a 
boat-shaped veceptacie was formed, into which her curved alide- 
men fitted beautrtully. 

On April 6, at 9 p.m. a spider had just hollowed her mass of 
fuify silk into the desired shape. Wishing to photopraph the 
cradle im this stage. 1 tried to remove her, but. without hurting: 
her, coutd not do so. By drawing her aside with my pencil, J coule) 
sec the eggs, a glistermng, opal-eolaured, glutinous mass. ven 
as I heid her, the abdomen commenced its up-and-down tation, 
In Ave ivinutes the eggs Were screened with a thin layer of silk, 
In fifteen oninutes the covering mound of silk was oval in shape. 
Once she left the sac to mend her hob and tauten a rope whielt 
my pencil lead disturbed. T left her at 9.45 pam,, still adding to 
the body of silk that formwd the lid of her precious casket. At 
eight o'clock next torumg the suc was complete, the outside firm 
and waterproot, There was a new snare, end the spider was 
enjoving a well-earned breakfast. What an expenciture of silk 
atter her sstamed fast! T regretted having, by niy carelessness. 
added io her Jabour. 
On March 17 one spider was tossing. Her inur coconas were 

opened. They contaiued 40, 52, 35 and 26 eges respectively 
Globular im shape, they resembled minute. creamy, seed-pearls. 
adhering in mulberry-shapect masses, hut separating readily at-a 
touch. They lay on a hed of softest silk. Exaniined again on 
Aptil 26, they were ito longer giobuler. and through their trans- 



fue Coteman, Notes on a Tailed Spider. By 

lucent, covering membrane great changes could be traced. Ou 
June 11 the spiderlings had emerged, ancl one of my most puzzling 
problems was partly solved. 

= 

IS 
POS 

CO S 

D—Snare of Arreknura fhigginsii Koch, No attempt has been 
made to reproduce faithlully the delicacy of the spider’s wonderful 
work, nor the complicated foundation lines. Both would be quite 
beyond my skill, The drawing merely indicates the position of the 
eacoons, with the spider heneath. 

During all these months T had seen only six mate spiders which 
appeared to be in any way associated with the busy little mothers 
Fach was no more than 2 mm. in length, little larger than the 
Head of a.pin when, with legs folded, it “shammed death”. The 
clubbed palpt were evident. ‘he nearly spherical body was not 
elongated into a tail. Each hung in a imy circle of Irregular 
radii and spirals on the oytskirts of the: Jady’s domain. The 
disparity in size aud shape seemed incredible, though there are 
records of even more startling differences im size of the sexes, 
Though Tf believed that these agile midgets were the mates of the 
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tailed spiders, Tsaw nothing to-contirm my view. The diminntive 
males swung themselves rlown te within half an inely of the 
females, bit always retreated! swiftly, as if in alarm. 

One evening a more daring one approached a mother many 
timies, retreating just as often. At times he was,close etmugh te 
toneh her side, butt was obvious that he cared not linger. The 
mouth and legs of the mother were enyaged with a larger fly 
than usual, It is possible that he. too, was hunery. I visited 
the snare af intervals during (he evening, and each rime I found 
him actively making advances and retreats. Next morning he wits 
in his accustomed place. well away from the danger zone. It 
seemed a strange partnership, I saw nothing to suggest that 
harmonious relations exiscecl between them. By the end of March, 
all the males had disappearec. Subsequent observations, however, 
have strengthened my beliet that these midgets were ihe males 
ot Arachmire higgimst Must newly-emerged spideriings clasely 
resemble the parents, except in size. Tn all the hundreds of 
spiderlings emerging trom the tailed spiders’ egg-sacs, the abdo- 
inen is spherical, without any elongation. Tn some an obtuse 
point at the apex 1s apparent. In others there is nothing to indi- 
cate a fiiture “tail”. I assume that the latter are males. but, as 
the clubbed palpi are not fully develeped until the Jast moult, J 
have no means of definitely distinguishmg the sexcs. 
The resembfance ta the agile dwarfs that haunt the outskirts of 

the snares partly confirms my wew that the males of Arachnura 
figginstt are without the elongated abdomen, and that elongation 
in the females takes place gradually, “after emergence”. In sup- 
port of this latter opinion, in Mareh 1 found, m a tiny curled 
leaf attached to°one of the snares, the shed skin of a female. 
perfect in every detail, hut with a much shorter tail, showing 10 
“trident” on its apex. ‘These views are again partly confirmed 
hy the opening af a further string o£ five cocoons. 

The lowest (Jast constructed) was full of perfectly-formed. 
hol feeble, spiderlings, showing ‘little movement. [egs and 
cephalothorax were translucent, milky-white. “The spherical abdo- 
men Was of a deep cream, and the apex showed neither boss nor 
point. In the next sac the spiders were pink, older and mure 
active. The eight gem-like eves were prominent. Tn some a very 
rudimentary tail was indicated. “In others it was not apparent 
From the three upper (older) sacs the spiderlings had vanished. 

Three days later the apices of many abilomens had lengthened 
into definite, but short. tails, Others are still spherical. or 
almost so Al this date. June 23, many of the mothers are 
emaciated, and make bur feehle snares. Others hang in an aimost 
lifeless condition below the cocoons. and are without shares. 
Several are already dead, and a few have disappeared. {t seemed 
miractilyus that any of these delicate spiders could survive the 
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severe hailstorms of Jime 17, yet at the end of the day fiiteen 
were clinging to therr sacs, without a trace of snare, extended 
legs formmg a sharp triangle, from the apes of which drops al 
water hung. Emerging during the coldest months of winter, the 
chances of survival are slight, The sacs. suspended fran leaves 
of deciduous trees, no dowht hud shelter where they fall. Here 
the spiderlings possibly wait tor propitious weather. Tn the 
garden, rose-hedges and many shrubs appear to have provided 
sufficient protection to ensuve the survival of @ greater nuniber 
than is usual. 

In February I reecived « letter irom a Rendenup (W_A.} 
naturalist. telling me of his interest ina similar spider, which had 
made jrs home in a shude-heuse roofed with melalenca twigs 
The egg-sacs were camouflaged with leaves, "giving the effect of 
a fallen twig”. In this shelrer he had abont Afiyv under observa- 
tien, which certaimly suggests the survival, under favatrable con 
ditions, af a hig percentage oi these curious spiders. 

Editor! Nete—Mrs, Coleman's article should foster interes: 
in home garden dwellers that afford a wide field for observation- 
Every garden contains many spiders, whose lite histories are bur 
litle keown, and some species with remarkable habics that per- 
haps have never been recorded, ‘Vhe tailed) spider dealt with in 
the preceding article is a common form in cur suburhan gardens. 
though after: overlooked. Nearly a score of examples of drach 
nura Inggiste have been observed in an hour's ramble around a 
small garden at Elsternwick. The cttrians strings of cacaons [re- 
quently are found pendant from Manuka bush wwigs and those of 
vunzeas. 
Among other spiders frequently met with in gardens, and a 

record of whose habits wauld be welcomed for publication in The 
Nivuralist, are the conmunistic Clalorus species, the Leaf-curler 
(Arancks wagneri); the Wolf Spider (Lycasa godfreyiw) ; the 
beautiful little Jumping Spiders that hunt their prey on flowers: 
and other kinds. An attractive by-way of nature study invites 
explorers. : 

A book on the Australian Finches by Mr. Neville W. Caviey, is 
announced for publication by Messrs. Angus & Robertson, Sydney. It 
is intended for both naturalists and avicultucists, and will contain many 
colour plates, together with descriptions of the different species and 
accounts of their habits as wild birds and in captivity, Another book, 
to be published by the same firm, deals with Australian Butterflies. 
The author is Dr. G. A. Waterhouse, vo-author with Mr. George Lyell, 
@ Member of our Ctut, pf @ twtable wcientihe work on these insects, 
The forthcoming book ie of a popular nature. Lt will be illustrated by 
«olour plates, figuring all the species painted by Mr, Cayley from 
specimens selected hy the author, 
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BLANDOWSKI. 

fy f. lrepate and G. PL Warriry* 

Just after the first gold was discovered in Victoria. money, 
real money, was available for many purposes for which it is now 
twat easily procurable. As instance, tu our astonishment and envy, 
we read that £2000 (two thousand pounds, gold’) was voted tor 
the investigation of the natural history of Victoma. Little in the 
way of results from rhis great expense appear on record, hut 
search in various miysea and libraries have unearthed some curios 
information which seetis worthy of recall. 
An unknown adventurer. named Willian! Blandowskt, was the 

leader of the party which was granted the £2000. His “expedi- 
tion’’ started from Melbourne on December 6, 1856, and almost 
immediately, throngh bad leadership or other unknown difficulties, 
began resolving itself into its elements. [in a week or twa the 
party had travelled few miles and hact been reduced man by man, 
so that Blandowski reported that altogether"he had hired eighteen 
men, and only two had been with him the whole period. One of 
the latter was Gerard Krefft, later Curator of the Australian 
Museum, whose manuscript account of the journey, in the Mitchell 
Library, Sydney, though meumplete, is the best we have traced. 

The parly passed Keilor, ane! crossect Deep Creek by a bridge 
where, a few years betore, Krefit had encountered obstacles on 
his way tu and from the gold diggings, A jilrbing horse caused 
several delays, but the little expedition persevereil. crossed the 
Keilor Plains, and, turning te the right at the Gap Inn, went tu 
Sunbury, Lancefield, and Mount Macedon. where a natural his- 
tory collection was male. Krefft now became expert at cnoking 
parrots, eockatoos, and ‘possums. After some trying experiences, 
the party crossed the Dividing Range, and, often travelling over 
rough country in the davk, celebrated Christmas Day, a “Titesday, 
on the Campaspe River, which joins the Murray at Echnea, where 
the Murray Cod, rhe Platypus, and the Beaver-Rat were noted, 
Here bush Ares were an added annoyance. Blandowski, Mrefiz, 
and Batchelor, the taxiclermist, were the only members af the 
party, the others having refused ta make the journey or resigned 
at an earlier stage. 

The dwindled expedition was robbed of supplies by a half- 
caste blackfellow as it followed the course of the Campaspe, and 
suffered setbacks from tough country. wnbridged rivers, lash 
fires, and general misfortunes. until the members reached Maiden's 
Station, where they were hosprtably received. Ilere Krefft noted 

*Contribution from the Australian Museum, Sydney. 
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the Blond-stained Cockatno and the Sulphite-crested Cockatoo in 
swal's, 

The Lerrick Hills and Mount Hope were next siglited, and signs 
of natives seen, The party cantped, on January 28, at Gardeucr's 
Station, about ten miles [rom the Murray River, and were soon 
succounded by blackicllows; who built rhetr aa ag in the 
vicinicy. The natives collected wallabies so fast that Batchelor 
could not skin them all, and Blandowske set the Macks to work to 
skin some of then, which they did in an unsatisfactory way. 
Kreft did much of the bard work of the camp, and was also 
cook und baker; but he sketched many natural history objects. 
Flies were so plentiful that he could only use one hand when 
working, “for the uther had enough lo do jo prevent these inde- 
iatigable tormentors fron dcposiling cheir ova im my eyes’. Speci- 
inenis were dropped into a keg of arrack, a number, referring 10 
a calalogue, being attached ro each one, At Gunbower, as the 
camp was called, some reptiles and Betrongias were caught, and 
a young joey came to an untimely end by getting herween Hrefit’s 
hlanket and the ground—the next morning they fotmd it “as fat 
as a pancake”. 

At niche, Cretft- acted as amanuensis to Blandowski, an arduous 
task with the lempesalure in the ‘nineties and only melting tallow 
candles for thumination. An tidepencdent excursion was nade by 
Krefft to Mount Hope, and collections also were secur ed around 
MeDonald’s station, At Pyratnid Hill, he saw Emus for the first 
time, and also encountered two men svffering from deliviue 
tyemens, Almost all the marsupials and bivds collected were eaten 
hy Krefft and his blacks, because provisions ran low. One large 
Fam was. preserved, although an aborigine cut away a large piece 
of skin From the breast. The bird's carcase was cooked and eaten, 
“the meat was well baked and juicy, though rather coarse”. 
On February 12, 1857. Batchelor and Mrefft left with spect- 

mens, Including thousands of shells, jor Echuca, and then went 

on to Worrest Creeks Pound for some of the expedition'’s lost 
horses. Hatchelor was discharged aid replaced by Jamnes Menson, 
at Gunbower, and a scholarly traveller, H. Weiteuan, also joined 
the party, “OT fishes no ew forms were found at Gunbawer, 
and except a jew specinerts in spirit mane were preserved for the 
collection.” 

The party left Gunhawer on March 1, arriving at Reedy [ake 
om the Sth, where Kretft and Weitenan collected some objects 
determined hy Blandowski as freshwarer sponges, then a novelty 
ta the Australian fauna. On March 7 rhe party had a “hely dav” 
at Lake Roga, whert another collection was made. A snake was 

caught bere, and Kreftt remarked: “As the specimen in question 
was to all appearance a Death Adder, supplied with 2 poisonous 
sting on the end of the tail. I did not like te take it up"; alse that 

¢ 
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“every snake or part af a snake, however mutilated, wolf live until 
the sun goes dewn, and thongh the neck had been cut through 
this snake lived till evening”. A description and sketches are 
included in ikyefft’s MISS., as Blandewski thought the Death 
Adder was a new species. At Lake Boga, a Darter or Snake 
Bird was shot hy Mr_ Tull. another mentber of the expedition, 
Lake Boga was noted as being of a uniform depth of about 
eighteen feet and as communicating at times with the Murray 
River. A. boat was sailed on the lake, but no specimens were 
obtained Tronr it. 

The manuscript account ends at Lake Boga. but to it Krefft has 
added a “List of Eyes oallected on the lower Murray and Darling 
during the month of February at Gunbower. near Mount Hope”. 

A picture of Blandawski’s camp on the lower Murray River 
is given in the iestrated Melbourita News, Feb. 6, (858, 1. 65, 
His party arrived there on April 6, 1857. and deft for Adelaide, 
August 6, 1857. Sketches which were executed by Gerard Krefft 
are in the library of the Linnean Society of New South Wales 
(Abstr. Proc, Linn. Soe, N.S, Wales, June 14, 1920). and include 
etchings of aborigiucs and niarsupials. upon which WKrefte con- 
tributed a paper to the transactions of its furerunner, the Philo- 
sophical Society wf New South Wales (Transact. 1862-1865, 
pp. 357-374) 

The only published account of Plandowski’s expedition is a 
short report in the Yransactions of the Philesophical Institute of 
Victoria, Val. ii, Tor 1857 (publ. 1858), pp. 124-137 (pp. 131-134 
onntted), in which are references to huge collections made ane 
deposited in the National Museum, Melbourne, where some still 

persist. In one place Blandowskt mentions that he brought hack 
28 boxes and parcels af about [6,000 specimens. registered under 
2000 different numbers, after having travelled 1300 imiles. Tn 
another place he mentions that 3000 insects were delivered to 
the Museuin, and notes about 19 different forms of fish (about 
which more hereafter) “living in the waters of the Murray and 
Billibong”. 

Referring back, we find in is “Personal Observations made 1 in 
an Exctirsiont fomsarte the Central Parts of Victoria 2 . . in 
Trows. Philaxs, Soc. Vict, i, 1355. p. 30, the explanation. as there 
he tells us that the Victoria’ Government had conferred upen 
him the honour of assisting in the formation of a muscum of 
Natural History, and of reporting tipon the physical character of 
those parts which. in the execution of that mission, he shauld 
happen to visit. ‘gain, we read on page (4 of his observations: 
*Six lumdred species of birds have already been discovered) in 
Atistralia, arid about half of these, viz. 300, ate inhabitants of 
Victoria. In the National Museum are about 230 spectes {with 
an equal number of duplicates), and when we consitler that the 
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institution has been scarcely ight months in existence, we have 
no reason to be ashamed of the progress made when a canparison 
is drawn with the museums of our sister colonies’. These obser- 
vations of Blandowski's were read on October 21, 1854, so the 
minsetim must have been founded in February, 1854. Apparently 
this is the first time that now qell-known institution was named 
the National Museum, as on p. 203 of the Transactions cited it is 
called by Brough Smyth rhe “Musewn of Natural History, Mel- 
bourne’. In Heaton's Austr. Dict. Dates, part 2, 1879, p. 166, we 
read that ten years later, on May 1, 1864, the National Museurt 
was opened in the building it then occupied. 

Recent writings (Dickison, Ante, xxi, 1932, p. 192) state that 
the National Museum, Melbourne, originated in a small collection 
of specimens made under the direction of the Surveyor-General, 
Captain Andrew Clarke, und that the collection was reinoved to 
a Imilding at the University in 1856, two years aiter which Pro- 
fessor Bredertck MecCov was appointed Director. In 1862 the 
collection was removed toa National Museum building in the 
University grounds, anc after che death of McCoy, in 1899, taken 
to a building in the Pulstic Library btock, being transferred to the 
present position in Ruyssell Street in 1906, 

From his short accounts, it becomes obvious that Blandowski 
was 2 man of parts, as throughout, nonwvithstanding a litle ego, 
there is considerable evidence of his great ability. The number 
and variety of animals collected, the time occupied, and the dis- 
tance travelled are sufficient te stamp him as a successful worker 
Yet, through unknown influences, his labours were diseounted, 
and he was apparently so aggrieved that he returned to his native 
Iurope, Wonderful projects were in bis brain, and these are 
only now the meed of speculation, as seen in a portfolio of plates 
Kabelled “Australia Serra Cognita” in the Mitchell Library, Syd- 
ney, The whole natural history and ethnography of Victoria was 
to be dealt with in great detail and illustrated with excellent 
plates, many of them fine landscapes, from drawings made by 
Blandowski himself. ; 

“An Interesting Item’ about Hlandowski was placed on record 
by Gregory M. Mathews (The 4ustral Avion Record, v, 5, 
June 1. 1927, pp. 101-102). who wrote: “While in Berl in Oc- 
tuber (2nd-7th), 1925, Br. Stresemann showed me some drawings 
of Australian birds, doue by William von Blandowski, Most of 
the plates were paintings, and many birds on a plate, signed in 
ink ‘G.M., 1861. These plates were numbered 99 ta 110, of 
which two are printed, the remainder heing originals. The two 
plates have ‘Birds of Victoria’ engraved on them, one showing 
Cockatoos (with movable crests) and jhe other eggs, The two 
plates were engravec by Redaway & Sons, Melbourne, The 
paintings signed 'G.AE’ were by G. Mitsel, the famous German 



~ 
a a Viel. Nat, 4 Taenae and Werirney, Blundowsks. Vol. XLIA 

painter. His plates are superior to the two doné by Blahdowski 
himself,” 

Mathews relates further details of Blandowski, and Wats his 
scientific contribttions, inchiding 'Auestradia, in 142 photographs. 
etc, 1862". What this last item is we do not understand, especi- 
ally as photography was vot ti evidence in Blancdowski's davs, 
The plates mi the Mitchell Library portfolio are practically all 
fram engravings by Redaway & Sons, Melbourne. ane hear iui- 
bers [rom 1 tu 124. There are missing, however, Nos, 3, 5, 10-14, 
17-20,-22, 25-27, 30-37, 39-40, 42-69, 72-100, 102-109, 111-LL5. 
and alsa apparently 125-1A2, Another compbeation then arises: 
the Berlin plates of hirds are aunbhered 99-110, all being originals 
save two, which are. in the Australian printed set. numbererl 101 
and 110. The latter ave by Blandowski, and it lovks as if Motsel 
had vedrawn the other plates, making up the 99-110 Erom Blan- 
dowski's rlrawings, as the series would seem to have been mapped 
out in the rough to get the humbers. The “Australia, in 142 
photographs, ete. 1862° would apparently cover all these; but 
where was thes issued in 1862, as Rlandowski was back in Ger- 
many, and the engravings are apparently mostly unpublestied Mel- 
bourne prints? Those of the Mitchell Library set are all of quarto 
size, and sum up thus:—WNos. 1-16 (or 20) ace headed Geological 
Views in Viectna or Santh Anstratia; 21-38 (or 40), Fossils of 
Victoria or South Australia: 41 (? to 66 odd), Vevetation of 
Victoria, 70-71, Fishes of the Murray River; (72-100) [Zoo- 
logteal subjects?|: 101 and 110 are of Birds of Victoria and 
hirds’ eggs, while 116-124 are of Aborigines ot Australia. 

The plates of birds and birds’ eges are shown in both coloured 
and uncoloured states, and plate 101 ts headed “V. Cockatoos”. 
<0 thaf these would begin at 97, not 99. as now shown in ierlin. 

A very comprehensive account was thus projected, covering 
Geology, Palaeontology. Botuny, Iehthyplogy, Orntthology. and 
Ethnography, and we see. from the Zravsactions of the Pile 
sophical Lnstitite af Victoria, Wol. ii, 1857 (1858), p. 135, that 
drawings of frogs. lizards, and snakes were prepared, su the 
quadrupeds would doubtless be included. 

The iwe quarto fish plates are of some interest. as they com- 
prise the four octavo plates which were to have accompanies 
Blandowski’s article in the Trasy. Philos. Sac, for 1857. When 
we turn up that volume, however, we find the plates and several 
pages missing, and an inseried slip explains; “NOTE, Pages [31 
to 134, inclusive. with four Plates. are omitted from this volume 
of the Treisections, by an order of the Council, of date 7th 
April, 1858." Blandowski was on the Council, vet there is ao 
record of a council meeting of that clate in the Proceedings, The 
suppressed portion of the article is explained to some extent by 
Castelnau (Prec, Zool. Aéclim. Soc. Wict. i, US72. p. 31). who 
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wrote! “A rather curious anecdote is told of this production - 
The author had, according ta the custom of naturalists, dedicated 
several of the sorts ta leading mentbers of the Society; but some 
of these gentlemen are said to have taken as an insult what was 
most probably intended as a comphment, and the letterpress anel 
plates already engraved were withdrawn and destroved before 
distribution.” 

One completes copy, however, is stored in the Public Library 
of Melbourne, bound an ictorian Panplilets, Vol, exxxy, aud we 
are indebted to Mr. R, D, Bovs, former Chiet Librarian, for a 
copy of the missmg pages and plates. Only fishes are deale with. 
and 14 figures of 13 genera of Murray fishes are shown. Many 
new scientific names are proposed, and it is interesting To nore 
among this fine collection made by Blandowski two fishes which 
have not to this dav been recorded from Victorian waters. The 
first is a little Chanda Perch, called Psendoambassis castelnaut by 
Macleay, who deserted ir from the Mut rumbidsee River, New 
Sauth Wales, bat the National Museum has further Murray 
specimens. However, a8 the name Pserdgambassis 1s preoccu- 
Pied, we propose that this Jitule fish be called Blandowski's Perch- 
let, and made the type of a new genus Blandowskrolle, im honour 
of its true discoverer. and known ws Blondowskiella castelnant 
(Macleay). A fresh-water Mardvhead was given a new name 
hy Blandowski, which. had it heen published, would have ren- 
dered Craterocephalus fluviatilis MeCalloch unnecessary. bnt now 
that species may be added to the Victorian list. Originally de 
scribed by McCulloch from New South Wales localities, and 
later recognised trom South Australia, this species is evidently dis: 
tribtted throughout the Murray River system. 

The 19 figutes of fishes may wow be given a modern classifi- 
cation i— 
Plate. Fig. Vernacular Name. Scientific Name. 

1 1 Freshwater Catfish . -. Todas faadanns (Mitchell) 
1 2 Bony Bream... .. .. Newmatalosa richardsent 

(Castelnau) 
1 3 Silver Perch, youny . 2, Ferapor bulvauns (Mitchell) 
1 4 . oo adhilt 1" " e. 
2 FS 4 ¥ half-erawn af 1, 0 
es 3 young, - be “a 
2 7 Blandowski's Perchlet ,  Rlanrloeshiella castelnaut 

: (Macleay J 
2  & Freshwater Wardvhead . Croferecephalns fheviatilis 

MeCulloch 
2 Y Australian Smelt -. -, Kefreptnad sentont Weber 
2 10 Freshwater Sunfish 2 2. Methunalaentit setgieies 

(Richardson) 
ta 11 Spetted Mountain Trout Galavias truttaceus (Cuvier) 
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Plate. Fig. Vernacular Name. Betentific Name. 

3 12 follytail -- -. 2. 0. 2. dtstrocebilis attennatis 
{Jenyns) 

8 13 Murray Coc, adele... Muaceullochelia amrcquartensis 
(Civ. and Val) 

3 44 on » young... Maventlachella anacduarionsis 
(Civ, aud Val.) 

+ 18 Macquarie Perch .. .. Macquaria australasica 
Cuvier and Valene, 

‘4 1G Big-headed. Gudgeon 5. Philpnedon nidiveps 
{Castelnau} 

4 7 Carp Gudgeon -. .. ,, Cartssiops Klansingers Ozilby 
4 18 Cheqhered Gudgeow .,  Mogarnda odspersa 

(Castelnau) 
+ 19 River Blackfish -. 2 0. (Gadopats mmarmovatis 

Richardson 
This is an imposing list, anc slows the skill and ingeniity of 

Blandowsk. as 2 collector. fle also gave native names and held 
notes, but spice prevents us from detatling these here. A venus 
of marine fishes has bech named Llerdowskins in bis honour 
(dustry. Zoologist. vi, 1931. p. 3295. and the present tribute to 
that asaturalist will, it is hoped, raise his name from ies present 
obscurity. We do not know where or when he was born, his 
nationality, or where he died: WKrefit remarked that Blandawsld 
spoke English poorly. witch a German accent, ancl had heen a 
saldier, evidently in the Schleswig-Holstein hostilities about T&50- 
His only literary efforts, so far as we know, alter he lefr Aus- 
tralia (2? via Cape York and India) were a couple of papers m 
the Seles. Gesell. Johresh. Akad. Nat. Vereins su Breslau. Ger- 
matiy, 1860. We should appreciate any Further information about 

Blandowski which may be forthcoming from olir Victorian con- 
fréres, who are. invited (Oo cominunicate with us at the Australian 
Museurn. 

The Secretary to the Exhibition Trustees (Mr. G. C, Green}, in a 
letter to our Clhab’s President (Mr. J. A. Kershaw), writes:—May T, 
through you, thank the members of your society who have shown such 
interest and given my trustees such support in their effarts to re- 
establish the Aquarium and bird aviaries in public favour. Much has 
already been achieved in improving the Aquarium, and this is in nu 
small mensure due to Lhe individual elforts of the members of your 
society already referred to. Very comprehensive plans for improve- 
ments amd extensions are in hand, and any assistance whith your 
society as a whole may give would be much appreciated. With a view 
to overcoming the mortality among marine speciinens arrangements 
have been made for the freighting of two hundred tans of water from 
the Southern Ocean, and it is hoped that with this pure water in our 
reservoirs it will be possible to keep specimens for a much greater 
length of time than has been the case hitherto. With regard to the 
bird aviaries, these have already been greatly extended, and = definite 
programme for further extensions laid down, It is hoped that even- 
tually the avisries at the Aquarium will house perhaps the most 
notable collection of birds in Australia’. 
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Plate VI 

Lesser Flying Phalanger or “Sugar Squirrel” (Petanrus breviceps 

Kren paint Mrs. G 
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THE LESSER FLYING PHALANGER (“SUGAR 
SQUIRREL"). 

By Davip Frray, BSc. 
That heautiFiy! litle cveature, the “Sugar Squirrel” of bushmen. 

and Short-headed or Lesser Phalanger (Petaurus breviceps) oF 
the naturalist, is well knows and very cofamon in both heavy forest 
and opeo bush country thranghonut the eastern parc of Anstralia- 
Rivalling the larger and uncommon Squirrel, Flying Phalanger, in 
beauty, this very efficient nocturnal glider is one of the hardiest 
of our arboreal marsupials. In this respect the species contrasts 
very strongly with the Greater Flying Phalanger and also with 
the Pigmy species. 

Certainly when one has kept the “Sugar Squirrel” ww captivity 
and suffered keen hites Tron its Jong piercing teeth, une is able tey 
appreciate the spitfire temper concealed m these beautiful little 
creatures, The shurp claws may also cause painful scratches, and 
in white-barked Eucalyptus country where these Phalangers. are 
found, the innumerable fine marks on the trunks are indications 
oi nocturnal “landing” places. 

During the past ten years P have kept upwards of forty of these 
sinall Phalangers in various enclosures, though never more than 
fifteen at once, and the fact that in-all this time not one of them 
lias died speaks well Tor the constitinion of the ainmals. All, with 
the exception of those in captivity at present, have Lived to be 
returned to their awn natural haunts, though a tragedy attended 
the liberation of one sinall family. On a perfectly still night, in 
the forest between Ballan and Daylesford, other Lesser Flying 
Phalangers were running about in the overhead trees when the 
captive animals were released. During the night occasional sounds 
of disagreement, sharp drasing screams, with an abrupt rise and 
fall, floated down to the camp: but in the morimnag we fonnd the 
smaafl body of a dead Phalanger almosi at our jeet, There were 
toath marks in its neck and the unfortunate little creature was 
almost certainly one of thuse which hae so reeenthy been returned 
to its haun(s. The evidenve in this mysteriws happening seemed 
to place the blamie on its wild relatives. 

Before describing the habits of this small yolplaning Phal- 
anger, I should explain ihe coloured plate, from a painting by my 
mother. Her work on this and other marsupials has heen carried 
out under considerable difficulties, for, saturally, all these noc- 
turgal animals dislike the daylight intensely and they either cur! 
up isto a jurry ball or climb excitedly all over the place in seurel) 
oj a dark retrear. Taking advantage of the presener of Varios 
inarsupiils—my captives—-during the past few veurs. my mother 
has put much wntiring effort and enthusiasm into taithful repee- 
sentatinns froni life and the result has been very successiu}. “Yhis 
is the first ot several of hes paintings to he repraduced in The 
Naturalist, 

se 
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‘The painting gives an excellent idea of the forin and colour 
af the “Sugar Squirrel” and it is a curious fact that many indi- 
viduals have a pure white tip to the tail, Specimens obtained from 
jay eastern Victoria generally are longer furved and even nore 
heautilul than those which mhabit such places as the Kinglake. 
Ballarat and Ararat districts. The daylight retreat is usually a 
hollow linh, high or low, in which a large mass of leaves forma 
the nest. ‘The home way even be the deserted nest of a Ring- 
tailed "Possum. However, all the nesting sites of the Lesser Phal- 
anger possess “1 characteristic 11 common, ancl that is the smell. 
which is quite distinctive, 
Two or three animals may live together, ar a uch larger tum- 

her, consisting apparently af the original pair and alsa mature 
young ones which have remained with their parents for several 
seasons. Near Iendoc. in eastern Vietora. I found such a family. 
Rambling throwush the bush one day I happened to yotice a small 
hole low cows in the white trunk of a Manna Gum (&. vnnialiy), 
It had a well-worn appearance and a aumber of soft grey hairs 
clung to the tiny entrance. Blocking this “doorway” with a hand- 
kerchief, [ cut inte ehe lower side with an axe and brought out no 
fewer than a dozen ‘Sugar Squirrels”. In this large tamify there 
were ahout five adults, a sumber of immature. but wellegrown 
aninials: and, finally, a verv small infant which had just outgrown 
its mother’s pouch. The month was January, but the breeding 
season on Manara is later than in the lower country, thus account 
ing for the presence of a number of young marsupials at this time. 
The leat nest at the hollow was very large. having apparently been 
wilded to tor several generations; and the sinell was almost un- 
bearable, 

Some years ago 1 was fortunate in observing, in a large “Cage. 
the actual nest-buildiig methads of the Lessee Phalangers; and in 
the moonlight the lively little creatures were scurrying round the 
branches and up a biy swing in the centre, One or two had the 
tail curled cound green leaves and, as I watched. they entered! the 
small holes to their nesting boxes, taking the new macerial inside. 
Later. the most fascinating part occurred when two others were 
observed hanging upside <luwn hy their hind feet biting leaves off 
the gum boughs (small branebes were supplied occasionally so 
that the animals wight amuse themselves strippiug off the bark) 
and transferring these. by means ot the fore-paws. te the tail, 
which was then twisted about the bundle. Thus loaded. the Phal- 
angers rap lightly along the branches and inta the nest. 

These marsupials are not leat-eaters, but observing the long, 
Piercing incisors and also the way in which they occasionally gnaw 
their way out of a cage. one understands readily that they find 
little difheulty in chewing into the tender wood of young branches, 
seeking the inner tissue. A good dea! of insect food is taken anit 
the blossom of Aowering trees is sought over long distances, With 
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Female Lesser Flying Phalanger, with young endeavouring to re-enter the pouch. 
D. Vleuy. 
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their marvellous gliding powers and active movements, these small 
animals are wonderfully fitted for hunting over a considerable 
area by night. 

Early this year (1932), when standing quietly beneath a small 
tree near Flowerdale. I happened to be watching a splendid Brush- 
tailed Phascogale in the clear light of the full moon. The nearest 
trees to this small flowering group were at least 50 yards distant, 
but as I remained perfectly still, with one arm resting on the 
trunk, there occurred a sudden crack and something touched mv 
arm. A rapid scampering on the bark of the tree followed and 
there, ascending with light ease. was a “Sugar Squirrel” which 
had just arrived from an aerial journey. Higher up it actually had 
the temerity to pursue the Phascogale, [Imagine it—a mere Flying 
Phalanger harassing one of the most bloodthirsty little flesh- 
hunters found in the bush! 

It is not difficult to understand the reason for the bushman’s 
name, “Sugar Squirrel”. for such food as jam, sugar and honey 
is eagerly taken by the little Phalangers: sometimes even withm 
a few moments of being caught. When jam tins are emptied we 
always leave them in the cage overnight. and there ts little doubt 
about the thoroughness of the “lick-out”’! 

But, with the exception of the sweet tooth, so common among 
almost all marsupials, there is a wide departure in diet between the 
Lesser Flying Phalanger and such confirmed leai-eaters as the 
Ring-tailed "Possum and Greater Flying Phalanger. 

In yocal accomplishment the “Sugar Squirrel” is one of the 
most versatile members of the rather qmet marsupials, and it 
possesses a yariety of calls. That most often heard is a shrill 
yapping grunt or bark, uttered on still nights. Almost invariably 
the presence of a campfire in the bush causes the little creatures 
to commence this call. It is also given on moonlight nights. seem- 
ing to indicate curiosity or a warning of possible danger, and the 
Phalangers remain perfectly still while uttering these deliberate 
grunting calls. Another note or series of notes is uttered in 
moments of disagreement or when one attempts to handle the 
animals, and this sharp. droning scream commences full and loud, 
rapidly running down to a few faint grunts. Everybody who has 
suffered the painful wounds from the teeth of this Flving Phal- 
anger will remember this angry scream, which seems to be an 
inseparable accompaniment of biting. Finally, among themselves. 
“Sugar Squirrels” use a quiet, almost inaudible series of hissing 
cries which are probably a persisting relic of the immature or 
haby stage. Even the youngsters, however, possess amusing little 
screams of their own. The quiet hissing cries are occasionally 
heard from the nest in which the Phalangers curl up together 
during daylight. 

Though variety is the kevnote of the voice of the Lesser Flying 
Phalanger it differs very greatly from Petartroides—the largest of 
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these volplaning marsupials—in the absence of the sudden startling 
shriek so common in the tall Gober country where the big animal 
ig at heme. 

In southern Victoria, the young ones seen: to be brought forth 
generally in July, and the usual number is cwo. Remarkalile co 
relate, recently a Lesser Plying Phalanger in my collection gave 
birth ta two embryos (July 15), an at night she may he observed 
to pause iu her cambles, sit in av upright position and hold ihe 
pouch entrance open with her fore-paws as she carefully licks the 
uny pink infants. 

The gestation period is very short and the Jitthe ones at birth 
are more active ard practically iwive the size of embrva native 
eats (Dasyures) at a similar stage. Otherwise there is little to 
choose between them 

Developing at a comparatively rapid rate, rhe infants grow a 
covering of shart fur when nearly two manths of age, and verv 
soon after this they hecome too large to he nursed in the pouch 
aud simply hie with the parents in the nest. Their eves open soon 
after the desernou of the pouch ard when four months old they 
hegia to rely on their own resources, though still remaining ment- 
bers of the family. Up to this stage and bevund m—even when 
quite large. these heautiful voung Phalangers will cling tenaciously 
to their mother's fur with tooth and claw when danger threatens. 
The species seenis to have few natural enemies which cause dep- 
redations in its rams, ith the exception of owls. 

“At one cime when “Sugar Squirrels” chewed a hole unnoticed 

in the ton of a very large cage, fifteen of them escaped, and fora 
fortnight belore tes were recaptured they made merry in vur 
arden, gliding Jrom tvee to tree at might and generally visiting 
their old cuge in search of honeyed bread and milk. Tragedy over- 
toak one or two which eaitered the lofy enclosure of a Boohnolk 
Chy! and fanuiiy. and [ remember the shock of finding, early one 
Morning, a satisfied Brown Owl drowsily surveving me with head 
on one side while in the toes of one fnpt he xraspéed the hind- 
quarters and tail of a Sugar Squirrel” | 

In conclusion, ir would be fitting to picture the atmosphere in 
which these bright-cyed animals play about when night has de- 
scended over the forest. Perhaps the hoine is an old dry warricr 
of the hush dominating the surrounding torest, and ou [rom some 
small crack in the tree, comes the “Sugar Squirrel! family, one 
hy one: 

Scurryiig along. with occasional halts for a langandl stretching 
of their membrane-iringed limbs. ‘they eventually ative at the 
extremity of some old gaunt branch. Appeariny to meditate for a 
space, one of the small creatures noses the air in front of him with 
gecisitive ears twitchiug back and forth, Then nupulsivély bunch- 
ing together and Jeaping forth, away he g)ides swiftly down and 
along into the darkness. Tlic rambles of the mglit have begun. 



2 Ty , oa \ reha Viet, Mat. 102 Rope, A New Subterranean Ovehid- Vel. XLIX: 

A NEW AUSTRALIAN SUBTERRANEAN ORCHID. 

By the Rev. MH. M. R. Rupr. 

ft will be remembered that three or Tour years ayo hatanical 

eircles were stirretl by the discovery, in Western Australia, of 
an orchid which apparently passed its whole hte under the surface 
of the soil. Co many people if seeined ineredible that a flowering 
plant should adopt such a habit, but all the specimens subsequently 
found fave confirmed the conclusions Arst arrived ar, Se uniqne 
was this plant that Dr. R. S. Rogers, who deseribed it wnder the 
name Riuzanthelle Gardner], was compellerl to erert a new sub- 
ernibe in the orchid tamily (Rhizanthelline) to receive it. Tt was 
anticipated that even in a family subject to such vagaries as the 
orchids, the unique eharacier of Rhisuuthelta would prokably 
remain unchailenged, A rival, however. has appeared on the 
myposité side of the Australian continent, more than 2000 miles 
ia clirect line from Corrigin, the secue of the Western Australian 
discovery. 

Ta Noveniber, 1931, Mr. Ernest Slater. uf Bullaheelah, N.S.W.,, 
was preparing to dig up a few roots of the Flyacinth Orchid 
(Dipudium) Tor a frend in Maitland. Scraping away a2 mass of 
decaving debris from the base of the plants. he caught sight of a 
curious object. ike the withered heacl of a camposite Anwer. 
Investigating further. he found it to be the top af a small plant 
resembling the scaly lip of an asparagus shut, oly very much 
thicker. Except for the withered flower-heac, which was on a 
evel with the actual surface of the soil, but concealed under the 
mass Of debris. the plant was wholly subterranean. Me, Slater 
suspected it to be of orchidaceous character, but thovght chet 1 
nrcht be a Dipodirm which had been subjected to some strange 
deformity. He sent it on to his friend as a curiosity, and the 
Mier sent it om to me fur in opinion as to its eharacter, Despite 
the tact chat the little composite flowers were long past maturity, 
a few mimites’ investivation served to convince me that a dis- 
envery of first-rate imtportance to orchidology had been made, and 
that rhe Western s\ustraliun A/sicenthella could no longer claim 
to be unique, I tmmictiately asked that a search for further 
matenal be made, and witht a week Mr. Slater and Dr, H, L- 
Kesteven, who co-vperated, sent four more spectmens, In three 
of these che fluwers were in an advanced stage of withering. and 
the seeds were rrpe The fourth had flowers only recently past 
maturity, By judicious handling, 1 was soon able to make out 
all the essential parts. although, naturally, some of the details 
cannot be made out until perfect Howers are available, I have 
described this remarkable plant in the current issie of the Pro- 
reedings of the Linncait Society of New South Wales, under the 
tame Cryptanthemis Slatert, I had previously sent one specimen 



re Rupp, A New Subterrancan Orchid, 103 

1, 2—Plants of Cryptanthemis Slatert Rupp, showing the “heads” 
of more or jess withered Howers. Approximately natural size. 

3—Sepals and petals. Enlarged. 
4—Labellum and column, enlarged. At the top of the colunia 

can be seen the remains of the anther, and the two curious append- 
ages, which are absent in the W.A. fAizanthella. 

5—Cross-section of the irregularly-quadrangular ovary, eularged. 

to Dr, R..S. Rogers, who at once confirmed my yiew of the charae- 
tec of Mr. Slater’s plant. 

The accompanying figures will give a better idea of the plant 
and the structure ot its flowers than a yerbal description. It 
fits mto Dr. Rogers’ new sub-tribe, with the exception that the 
segments of the flowers are all quite free. Dr. Rogers suggests 
that 11 would be preferable io amend the description of the sub- 
tribe on this point, father that to erect another new one for a 
plant having such obvious affmities with RivsantheHea. I have, 
therefore, included it in Rhizanthelline Notwithstanding the 
affinities, however, the Bullahdelah orchid cannot pessihly be 
regarded as a species of Rhizanthella, but is sufficiently distinct 
to constitute a separate genus. Details of the ourstanding differ- 
ences are given in the Linnean paper alluded 10 aboye. 
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All the specimens were found in close association with the roots 
of Dipodinn, punctatnim. From this fact two things may be 
hoped:—(1} That the association is not merely fortuitous, other- 
wise the discovery of further material may be very difficult; (2) 
that the desire to find Crypitathenas will pot lead fo wanton 
damage to the roots of the beautiful Hyacinth Orchid, It is west 
desirable that further specimens of Cryptanthemis should be cis- 
covered, with living fowers, but care should be taken to avoid 
injuring Dipodium during the search, [ imagine that the best 
time td investigate will be as soon as Dipodiwn shoots are 
observed ahove ground. The nature of the ground where the 
discovery was made is barren and stony, on the lower slopes of 
the Alum Mountain. 

THE STINGLESS BEES OF AUSTRALIA. 

By Tarrron Raven. 

6. THE FINDING OF A NEW SPECIES. 
T have a correspondent in the far north-west of the Cammon- 

wealth. at Wyndham, and a short account of his unusual locality, 
together with the results of his activities, mav not be altogether 
uninteresting. My friend, Doctor Webster, is in charge of the 
hospital. 48 

Well, I was anxtous to have sotwe hees from such a remote 
district, so. IT wrote to my Friend, asking him to ll in any spare 
moments that-he might have by collecting a few honey-gatherers. 

1 then discover that the doctor has to overcome certain dis- 
ubilities in his quest, There is the heat, tor example. The contents 
of a bottle of chloyofarm, placed in the cellar, vanish like magic. 

There is very fittle aur circulation, tor the town is built at the 
apex of a long inlet of ihe sea, and at the foot of the encompassing 
hills that press so close there is only space for the main street 
between the rises and the water, A passage through the hills 
serves to let the cattle travel to the coast, and affords to the resi- 
dents of the township a gateway to the vast, unknown intenor of 
the north-west. 

“The bush"—that is, the trees and all the many species of 
flawering plants—are a few miles inland, say, eight or ten. OF 
course, in the Summer, which is the rainy season, travel is exceed- 
ingly uncomfortable; but when the rains are over, and the “bush” 
bursts inte bleom, the doctor and his wife travel outback in his 
motor cac to hunt for bees. ; 

He obtains a number of extraordinary forms, andl aclds several 
genera’ to the fauna of his great State. There is the great Car- 
pénter-Ree, Nalecopa; strange leaf-cutters that do not look lke 
Megachilc, and also a new species of the social bees. In this paper 
T must confine myself to Tvigona; the others will be descrihed else- 



fn J Rayment, The Stingless Pees vf Austratta. 105 

where. Doctor Webster collected ten specics of bees, eight of 
whith were riew ta science, 
Trigona webstert, sp. nov- 
Worker, Length, 5 mn. approx. 
Head wide, bright, finely punctured, with numerpus oppressed 

short white hairs, black, face-marks confined to a dull-white spot 
at the bases of the anterior orbital margins; frons large, shining, 
with, nurieraus appressed white plumose hairs; clypeus black, 
shining, with a light-amber median spot and a small, triangular, 
dult-white mark laterally; supraclypeal area with a sub-triangular, 
dull-white mark; genae with numerous shart white hairs; labrum 
dul! whire> mandibulae black basally. reddish apically, with a 
median pale-amber patch ; antennge fulvous beneath, darker above, 
scape with white stripe anierjorly. 

rothorax black, with dull-white patches; tubercles dull white: 
mesothorax black, bright, with even, minute puncturing, a few 
white hairs, and fine, narrow, creamy line bordering the lateral 
margins; scutellum creamy-yellow, except for a bracket-shaped 
median dark mark, a few long white hairs; mesorhorax with a 

scale like sculpture and a small. depressed median area ; abdominal 
dorsal segments black, polished, the hind wargins with a narrow 
hand of lineolate sculpture, sta creamy -white, with a Tew white 
hairs; cach ventral segmene with a fouge of long, white. curled 
hate formme a oud scopa, 

Leys black, with white hair, 2 pale dot on the anterior knees; 
tarsi slightly lighter; claws reddish-brown; tegulae and axillae 
testaceous ; wings hyaline. iridescent, anterior + mm., the apex ot 
the radins obsolete m some specimens, the other nerviures amber, 
and more or Jess obsolete; pterostigma pale-amber, with a darker 
margin; hamuli six in number, 

Locality —Wyndham, North-westerss Ausalia (U. N. Web- 
ster, M.D,, 25th January, 1931}. 

Type in the collection of the author. 
Athes—Very close to FT. cackerelli Raym., which is ieseli close 

to 7. cassiag Chi. The first has a more conyex clypeus, anil 
lacks the median dot; the scapes are uot so pale; hind margins of 
the abdominal dorsal segments broadly light-reddish, aod the 
hasal one lighter; lighter legs with paler hind tarsi; myech Jess 
hair on the cise of the thorax; the nictathorax has a depressed 
area running down to the petiole. The yellow markings of this 
species are darker 

T_ cassive has shorter scapes. bit a much longer flagellum: 
ne median clypeal spot: abdominal dorsal segments covered with 
a linenlate sculpture. a large amount of vellow an five and six: 

much yellow on legs; darker teguiae, axillae. nervures and ptero- 
stigins. The specres is dedicated to the callector, Dactor U.N 
Webster, of the Wyndham Hospital. 
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Synopsis of the Workers. 

Black, without yellow face-marks. 
i. Worker---Length. 3-4 mim. approx, 
Shine; face and pleura below tegulae covercd with short, 

scale-like, white hair; antennae verv obscurely lighter beneath. 
Trigone carberarta Seith. 

2, Worker—Length, 4 mm. approx. 
Shining; face and pleura with short, white, scate-like hair: disc 

of mesothorax. with pale hats among the black ones; antennae 
with a little red basally and apically; difficult to separate From 
the species. Trigona carbonaria ungophorae Cockerell. 

3. Worker--length, 4-5 tm, approx. 
Shining; face with more white hair: scutellum with much 

coarse black hair; Ragellin a clear red beneath ; larger than 1. 
Trigona hockingst Cockerell. 

4. Worker—Length, 4-3 nim. approx. 
Shining; face with white hair; scattered punelures on each side 

of ocelli; tibiae with long black hair: antennae piccous beneath. 
Doubtful for Austraha. Trigona canifrens Smith, 

5. Worker—Length, 4 mm, approx, 
Shining ; face wilh wlute hair: clypeus anteriorly. antennae and 

legs rufotestaceous; abdomen brownish; there seems to he some 
douht about this species. Trigona laewice ps Smith, 

Black, with yellow markings; 

6. Worker—Length, 4 mm. approx 
Face with white hair; scape, elevated scutellum; sides of meso- 

thorax and tubercles all testaceous ; abdeanen brownish, with white 
hair at apex, Dowibtful for Australia.  Trigona cincta Mocsarv, 

7, Worker -Length. 5 nim, approx, 
Light. creamy-colour face-tnarks; pale band on scutelum; pale 

margins on mesothoran laterally, 
Trigona chieta percinel Cockerell. 

&. Worker—Length, 4°5 mm. approx, 
Antennae blackish above, fagellum tulvous beneath; two minute 

dots laterally at anterior margins of clypetis; a crescentic cream 
matk on supraclypeal area; cream tubercles: two cream dots on 
seutellun; mandibles maber. Trigona syiici Rayment (in MS.). 

9. Worker—Length, 4 mm. approx. 
Mandibuiae, labrum. clypens, and lateral face-marks, tubercles 

and setitellum all yellow: abdomen brownish, 
Trigond essiugton: Cockerell, 

10. Worker—Length. 4-5 mim, approx, ; 
Sentellum with an interrupted creamy-yellow band, and dark. 

furscous hair: tubercles yellow. Trigona cassiag Cockerell. 
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1t. Wotker—Length, 4 mm. approx. 

Clypens reddish; abdomen fuscous, apes with white hair 
Trigoma australis Friese. 

12. Worker—Length, 3:7 mm. approx. 
Mandihles yellowish; scape oratige; sctitelluim aid imetathorax 

dark reddish-amber ; legs black; abdomen honey-colour, A variety 
from Cape York has dark scapes. = Trigona wvbenica Cockerell. 

13. Worker—Length, 5 mm. approx. 
A dull-white spot at base of orbital margin; yellow band on 

clypeus dilated laterally ; scutellum largely yellow; lateral margins 
of mesothorax yellow; legs black, Trigoue cockerell Rayment. 

14. Worker—Length, 4:5 mm. approx. 
Clypeus with more white hair than 13; yellow markings very 

indistinct, (Male has yellow sentellum and postscutellum, and 
three yellow bands on apical seginei(s of abdomen.) 

Trigona cockerellt ornata Rayment (in MS.), 

15. Worker—Length, 5 mm. approx. 
Clypeus with a median pale dot; alt markings. dult-white ; long 

scapes, but short flavellim; tegulac and axillae testaceous; no pale 
hind margins of polished smooth abdominal dorsal segieuts, but 
each has a narrow area apically of Hneolate sculpture; legs black; 
seutellum largely yellow, _ Trigane webster Rayment. 

Amber-coloured species. 
16. Worker--Length, 3:6 mm. approx. 

Antennae blackish-hbrown; abdomen lght-amber; legs amber; 
yellowish hair. Trigona inelipes Friese, 

CORRECTION. 

Page 43, June issue. No. 8, in explanation of Figure 1, should read: 
-Tarsal claw of the Beetle.” 

The study of Australian sea-shigs is being pursued by Miss 
Joyce BK, Allan. Assistant in Conchology, Australian Museum, 
Sydney, who will contribute 2 paper on the group to The Natur- 
atist, A colour plate, from the original painting by Miss Allan, 
will accompany the paper, which should prove of great interest. 
to Club members. ‘The scope, in Victoria. for work on sea-slugs 
is alrriost Jimitless, for only one species has been scientifically 
recorded for this State, Many more must reward a keen collector 
of ‘these marine creatures, and the qtiest 1s commended to our 
young members especially. : 
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THE STUDY OF AUSTRALIAN MOSSES. 

By G, ©. K. Savssury. 

(Concluded front “The Mictorian Naturalist, July, 1932 > 

17. Dieranella Jameson (Maitt,) Broth. 
This moss is reported from Tasmania. but mot yet. so far as 

I am aware, from the Australat continent. In this genes the 
leaves often: have a distinctly sheathing base, but im the present 
species it is unly the upper ones that possess this character, The 
leaves ure wide below and move or less abruptly narrowed to a 
lony subula. Nerve broad, becoming ill-defined in the snbnila- 
Cells above shortly and irregularly four-sided; larger and laxer 
below. Alar cells wot differentioted, Seta red, Capsule inclined 
and curved. Peristome single of sixteen robust red teeth, bifd 
ahoye, vertically striolate om the dorsal face, lamellate on the 
ventral, somewhat papillose at the trps. Operculum beaked. 
Calyptra cucullate. Some species of Dicrancifo have a much more 
robust habit than that of O. Jamesesit, and the capsule is otten 
erect aud symmetrical. For practical purposes ithe most usetul 
distinguishing marks in the genus are the absence of ditterentiated 
alar cells, the nerved leaves which are entire or slightly denticulare 
at the tips and more or Jess sheathing at the base. and the irregu- 
larly ablong cells. The plants are found on-the ground, usually 
in damp places, and in quite large colonies- 

48, Dicnemon calyoinuem (Hook) Schwaegr, 
The Australian record of this interesting moss is uncertain, and 

it is to be hoped that some collector will settle the question m 
favour of its presence there. The stem is long and creeping, with 
branches of different lengths, on which are borne oppressed con- 
cave leaves. Leaves entire. narrowly bordered, teroed. Cells 
with narrow lumen (cavity). strongly incrassate: alars quadrate, 
yellow-brows, supra-hasal ones also tinted. Seta wery short, 
caitipletely sheathed by the fong, sharply-potnted perichactial bracts 
which often excved the capsule itself. Peristume single, of 16 
red, bifid, faleate teeth. Operculum with a long fine beak. 
Calyptra cucullate, Spores very large, truncated-conical in shape. 
D. calycinum is'one of the most interesting mosses in New Zealand 
because there exist forms intermediate between it and annther 
New Zealand species, D. semieruplusm CLM, which may well 
prove to be hybrids, D. senueryptayt has nerveless icaves and 
much blunter perichactial bracts, For purposes of comparison T 
have distributed it also in the packets, and as it is quite common 
int this country there is 4 possibility of its being Found i Aus- 
tralia. Both species grow on bark, and always in substantial 
patches, They are easily distinguished from other mosses hy the 
golden-vellow colour and peculiar fruit. 
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19.) Vortulaé murelis Hedy, 

There seems to be little doubt that this widely-spread moss 
grows in Ausivalia, though apparently it has nor been recorded 
trom there under this name. It grows in small iulis on reck or on 
stone walls, and oiten has a hoary appearance (ie to the long 

haiv-points af the leaves. Leaves ablong, entire, with revalule 
margins. Nerve continued far beyond the apex as a /ryaline hatr- 
point which js sometimes extremely long (as in the distributed 
specimens). Cells small and very obsenre above; eblong and 
frvaliae Below. This type of basal areolation, combined with 
shortish and more or less ebtusely tipped leaves, is characteristic 
ol Yorfufa and allied genera. Seta purple. Capsule erect aid 
cylindrical, Peristome single, of 32 very Jong brawn papillose 
filaments from a short basal tube or eylinder, sprraliy twisted 
(hence the generic name), Opercukiui with slightly slanting beak. 
Calyptva cucullate. Over a dozen species 67 Tortule have been 
recorded in New Zealand. and several are common to both 
countries. Z 

The present species helugs to a section of the geniis, the anem- 
hers of which are small and have a short pertstome tube. In same 
other species the plants are tall (often exceeding am inch), and 
the basal peristome tube prolonged. The leaf margiti may be 
entire, as in the present species, or somewhat toothed above. and 
the nerve may project very slightly or he continued as a hyaline ur 
reddish cusp or arista. In every case the strongly spirally twisted 
peristome with basal tube will serve to indicate the genus, and if 
{ruit be lacking the before-mentioned leat characters. will be very 
hetpful, 

20. Ulore tetea Mitt. 
Common to both countries and always found on hark. Tt is a 

tufted acrocurpous moss that will be readily recognised whet in 
fruit by the furrowed capsules and densely hairy calyptvas. Leaves 
yellaw and curled when dry; in shape, lanceolate, from a broad- 
exed base. Nerve continued nearly to the apex. Cells incrassate. 
sniall and rotnded above ail elongated towards the hase. Marginal 
cells below strongly differentiated into several rows af qtedrite 
hyaline ones which furnish # strong contrast 1 form and colour 
with the reddish-yellow central area, This tvpe of leaf shape and 
areolation is alsa fumimd in the closely allied genus Orthotrichune, 
but mosses belonging there can he distinguished frou: our plant 
by the possession of stomata, which are seattered about the whole 
surface of the capsule. whereas in (/lotw they are confined to the 
basal part, Seta fairly loay, causing the capsule Lo be quite ex- 
serted (in Orthotrichun i{ is often more or fess suk and bidder 
in the upper leaves) Capsule narrow and ribbed,  Stomata 
situated as ahove, Peristome of 16 pale short teeth, united tu 
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pairs. Spores rather Jurge, irregular in shape and size. Oper- 
culum with a straight beak, Calyptra densely /tatiy, 

21. Leptotheca Caudichauda Sehwacer. 

T have chosen this moss tor distribution because the specimens. 
which are barren, exhibit what is in mosses quite a common 
phenomenon, but one that has not been mentioned hitherta in 
these notes, ie, an adaptation for asexual veprodtiction. In the 
axils of the upper leaves will be found great numbers of multi- 
cellular red-brown filaments. New plants are no doubt produced 
hy outgrowths from these Alaments when «letached, but the exact 
process of reproduction has not, so far as | am aware. been studied! 
m this particular case. Amongst the mosses {here are numerous 

adaptations for asexual reproduction. rich a5 bulbils, filaments. 
brittle leaves. ete,, and thase interested are referred tu Correns’s 
masterty treatise om the subject, Mermehring der Laubenoose, 
where the matter is treaced very completely. The leaves oi Lep- 

rtotheco, Gardichardit are irregularly and bluntly dentiedate at 
the apex. and the strong nerve projects ina cuspidate point. The 
cells are ixasliametrical andl more wr less uniinrm throughout. ‘The 
capsule is erect and cylindrical, with a double peristome. Oper- 
culom convex and obtusely beaked, Calyptra cucullate, Phis 
species is found in Australia and Vasmama and grows on stumps 
or earth, So far as the New Zealand mosses are concerned, and 
no dowbt the same thing can he said of the Australian, there is a 
wide field tor research in the means of propogatian above men- 
Horned. 

22, Cutagomum poldnm CA. & W.) Dus, 
This species is Gone to beth Ausctvaiia and New Zealand- 

and will castly be recognised by the pale sang leaves which are 
distichows and beat-sheped, suddenly terminated by a rather long 
and slender actunen. There issno nerve,-and the cells are thraugh- 
put very Jong and narrow, with only a shigit differentiation a the 
base. Fruiting plants are rather uncommon, and in the distri- 
buted specimens the sporophyte is immatire, The seta is reddish, 
and the capsule horizontal or sub-erect. Peristome double. Chuter 
teeth pale yellow, densely horizontally striofate on the outer Face 
and lamellate within. Processes hyaline and keeled, and cilia well 
developed, Operculumt conical, with a shert, slanting beak. Cal- 
vptra eucullate. C. pofitian is usually Leund on tree stamps or 
forest loam. 

In eonnection with the foregoing notes, it should be men- 
tioned that circurnstances Lave not permilled the distribution of a 
number of species that would have been more characteristic of the 
New Zealand musses than several which have had lo be chosen, 
Tt will be readily understood, too. that ir a flora consisting of about 
300 species and 150 venera, anything like a representative selection 
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would have been impossible. Some beautiful and interesting 
mosses have had to be omitted because at this season of the vear 
the material was not available in a suitable condition for study. 
It is hoped though, that enough has been done to stimulate interest 
and afford some help. In conclusion, I should hke to emphasise 
the imprtance for a beginner in this study of not yielding to dis- 
couragement if progress is at first rather painfully slow. Crypto- 
gamic botany in Australasia has very few followers, and the path 
of knowledge is by no means strewn with roses. L think, though, 
that anyone taking up the mosses or hepatics in Australia will be 
amply repaid ultimately by the additions he is sure to make to the 
local flora and by the imteresting discoveries that reward the 
pioneer. 

AN NEW METHOD OF PRESERVING FOSSIL LEAVES. 

Fossil leaves. in many of our Victorian tertiary deposits, 
crumble away or otherwise deteriorate on drying. The following 
method of preserving specimens is much more effective than the 
usual methods of sizing, vaselining or varnishing. 

The process here described consists in steeping the matrix with 
the leaves in linseed oi! and has given most satisfactory results. 
The fossils are dipped in the oil. The finer the grain of the rock 
the longer the soaking required. .\ very fine silt takes about 30 
minutes or longer, whilst a coarse sandrock is given about one 
or two minutes. The specimens may he damp or dry. After 
the soaking they are baked in an oven for about 30 minutes. All 
that is required is an ordinary household oven, and the tempera- 
ture equivalent to that which will bake dough, but not brown it. 

The result of this oil-hardening is a horny product which allows 
every detail to he preserved faithfully, Even the structure of the 
leaves remains intact. In the baking process a much higher tem- 
perature can be used than that indicated, but care is required since 
hastening the process deepens the colour of the oil. 

If the specimens are not properly hardened with one treatment 
they may be done a second time with no ill effects. Especially 
delicate fossils may be air-dried hy adding a teaspoonful of lith- 
arge to a pint of boiled linseed oil and steeping the fossil in it. By 
this method the fossils harden in about 14 days. 

A good experiment is to mix 20 parts of sea or river sand with 
one part of oil and bake it. You will Jearn a lot and not spoil 
anything. 

W. HANKS. 

Contributions for The Naturalist. in the form of nature notes. 
are desired—original observations, not excerpts from newspapers 
or other journals. Where possible. MS. should be typewritten. 
Country members especially are invited to forward items of 
general interest. 
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NOTES ON MWUTINUS BORNEENSTS CYESATI. 

By E. McLexnan, D.Sc. 

\ close search of a buffalo-grass lawn at this time of the year 
may reveal a fungus sufficiently unlike the more commonly occur- 
ring toadstools as to arouse interest and to create a desire to under- 
stand something about this curious little plant. A member of the 
Club—\AIrs. E. M. Eaves, of Caulfield-——was fortunate enough to 

find it, in June, in her lawn. 
She dug up one specimen and 
photographed it to show its 
various parts, with such ex- - 

ee? *— cellent results that the photo- 
at » graph has been reproduced in 
aa - this issue of The Naturalist. 

oes Many different names have 
_ been associated with — this 

s7e* fungus, but it has recently 
»* 

- 

-ooet &e! been shown that all of them 

ser must give place to one be- 
oe ~ stowed upon it in 1879—- 

been et? eee Mutinus borneensis  Cesati. 
pagaeee* “ The type specimen was found 
— in Borneo, hence the origin 
ae of the specific name, 
ty Al. borneensis is a Phalloid 
ay and a close relative of the 
‘ “erinoline fungi", some of 

which were deseribed in a pre- 
vious issue, so that reference 
to that note will help the 
reader to understand its struc- 
ture. The photograph is of a 
mature specimen and shows 
the remains of the “egg” at 
the hase, which has been rup- 
tured by the elongation of the 
stalk-tike receptacle carrying 

Mutinus borneensis the viscid spore mass or gleha 
on its upper part. The recep- 

tacle is pitted. white below, but salmon-pink to red above; this 
difference in colour is well suggested by the photograph. Close 
examination will also reveal the roughened character of the 
coloured apical part. in this specimen extending half-way down 
the receptacle, over which the spores, suspended in an olive-brown 
slime, were distributed. When the “egy” has just burst this slime 
or gleba is said to have a musty smell. The red colour of the 
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receptacle and the smell of the spore slime serve to attract insects 
ar shizs, which feed on the viscid amass and so distrilmtion of the 
spores is effected. The nore famboyant cenus—Dirivaphora— 
ef our previous note has, in addition, 2 beautiful “veil”, which 
hangs down round the sterile part of the receptacle. Mutinas 
Tacks this veil, but in most other respects resembles the “crinoline 
fungus”, 
The photograph represents only the Iruiting stage of the plant, 

the vegetative part lives in the soil in the form af fine microscopic 
filaments or hyphae, Some of them tend to become compacted 
together-into strands ot cords, sonte ot which can often be seen 
at the base of the egy when the “fruit” is dug out. 

Every specimen of AY. borngeusis that [ have personally exam- 
ined has been found growing amongst a biffalo-grass lawn and 
although this association may not be absolutely constant. it is 
nevertheless a striking one. The Phulloics, ss @ group, are not of 
economic inportance. although one member has been recorded as 
the cause of a root-rot of sugar cane in avail, and another has 
been recorded in Australia on the roats of couch grass (Cyriadon 
dactylou L.), but whether or not there is any organic connectivn 
between M. Lornecisis and phe battfala grass remains to be demon- 
strated. 

The follawing notes are by Mrs: Eaves — 

The fungi appeared on Junc 9. There were four, ihree ssow- 
ing within a few inches of cach other. the fourth heing isolated. 
They were not erect, but leaning over. Plus cight Jens showed 
inany small holes in the succulent basal portion of the growth, 
and myriads ot tiny grey insects hurrying to and fro as if on busi- 
ness bene. The translucent white park of the fungus near the 
ground soon became pink, This colour deepened till, ar a lune 
of demarcation, the tissue became a deep pinkish-red, and rugesc 
externally. In shape, the fungus was rounded aud elongated, 
becoming somewhat distended before tapering to a blunt end, with 
a circular aperture, On digging up a plant, the growth was seen 
to arise from an opaque white sac full of clear, gelatinous matertal. 
The measurement over all was 3% inches, including the % of an 
inch occupied by the sac. 

Dr. McLenuan writes that this will be the ege of 2 Phatloid 
closely related to Mudtinns borneensis, but from vs size il may not 
be the ege of that species. After photographing. an imecision over 
the darker part revealed) a mass of inaterial in appearance like 
wet pounded sponge; also, continuous with the ltile white pom 
above, a small, round, white body running the length of the in- 
cised sac. Dr, McLennan tells me that the brownish material is 
spore mass, and the little white borly, fungoid growth, 
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ORCHID NOTES AND NEW RECORDS. 

By WOR. Nienonte, 

Prasophiviluen Archer’ Hk, 
An exceedingly interestuiyy form of this species was collected 

recentiy near Maryborough, Victoria, by Mr, A. TH. Chisholn. of 
Sydney, The specimen, with about halt its buds as yet undevel- 
oped, suggested a sturdy specimen of Fr. despectans Hkit.; but 
the labells, owing to-their very sail size, were difficulr to define— 
in fact, te sve this segment, a Mower had ¢o be removed froin the 
spike. | kept the specimen in water until the bucs had ceveloped, 
noting the very pronounced drooping habit of all. Colour of 
flowers, pale yellow with conspicuous rec and inconspicuous green 
markings. Though but a solitary specimen has been collected, it 
is such a remarkable form that ( sigeest for i a varietal mame 
{Deirdrae, in honour of Mr. Chisholm’'s little daughter) — 

Prasophvthin Archert Alf, var, Deordrac, a, var. 
Differt w typo: flores nithwiles: Labethun parvurs. 
Maryborough. Victoria: A. EL, Chisholm, April. 1932. 
Prasophyilim Marvisii Nicholls: This: species has been dis- 

caverect at Creswick hy Master “Dick” Bond (April, 1932): a 
new record for north-west Victoria. Creswick is “only juste” 
within that subdivision, 

Chiloglothis reflera Cheel, and Corvsonthes waguienlata. R.Br. 
Both new south-west records, The fortuer reported nimerous. 
Gorae, via Portland (Murray Holmes), May, 1932. 

Spivulaca Huntiona Pv.M. Abundant near Harrictville, north- 
east Victoria, though mot a new record for that portion of the 
State; yet interesting in being an additional locality for a curious 
species. The other north-east locality is Cravensville, a third 
Incality tn Victoria being the Pyrere Range {south Victoria). Col- 
lectedt by 1. Matthews (Curator, Faotstray Gardens). January. 
1932, 

Prerastylis obtusa RKoGr.: Two interesting specimens of this 
greenhoodl were forwarded from Upper Macedon by Miss J. 
Anderson. One suggested an tntermediate form hetween Pf. oblusa 
and Pt, decurea Rogers, The gaiea, in its fore part. was aimeh 
decurved, the prolongation at the dorsal sepal being fully 14 inches 
long, those of the conjoinex| sepals also about the same length, In 
other respects it resembled R. Brown's species. The other speci- 
men showed all the segments brief—ahout $ inch in length—(the 
prolongattons). Stem-Jraves well developed, 13 inches long, ovate 
and oblong-ovate i shape Ir is mteresting also to record the 
radical leaves of this district. of larger size and verv deeply hued 
as apposed to the delicate-looking ones from the Dandenong 
Ranges. 
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QUR RARER ORCHIDS. 

By W. H. Niemoiis. 

(6) Plerostylis ieiatcatu FitzGerald. 
This aurumn, Greenlood is rarely observed i sit. Ty certani 

localities, during favourable seasons only, ts it plentiful, and usu- 
ally, few Howers reach maturity; in very dry seasons there are 
none at ajl, This has been the experience since us discovery by 
the writer dud a friend (Mr. F. J. Bishop}, for the Arst tre in 
Vietora, on the You Yangs Range, in April, 1924. 

Pt. fryacata is wpique; someone has labelled it “The Dumpw 
Greenhood"! The flower is large indeed fur such a (usually) low- 
growing species. The enormous expansion to the fore part af the 
galea gives il quite a “iopheayy” appeurance. Since its dis- 
covery in Vietona, it has been found ma a number ot dis- 
fricts within a radius of some 40 mules of Melbourne (S.W. 
aml S.), and one locahiry at least, Inn five miles [rom tbe 
city proper. Lspecially is tt abundant in the vicinity of 
Cotiadar; one af those few handy spots where terresttial 
orchids sill abound, under almost pemteval coucitions, Late in 
April and early iw May are the best aines to view it. 

Pl. drimecata produces sced very freely, A vasit to ats haves 
during July and August ts, alter good seasons, always rewarded 
hv a harvest of tipened capsules. Pf. truncata is gregarious to a 
considerabte degree; large colonies of plants are common in many 
places : plainly is it seen they increase also by the vegetative pro- 
cess, their adventitious roots many inches in Jenpth. The radical 
leaves are of various types; there seems to be no end to the char- 
utter of these roscites (see Agtures), Like other Orehwuds, Pt lrayi- 
cata has iis. variation. The dorsal sepal varies considerably in 
length and degree of acuténess (varying examples are figured), 
The short truncate endling—from which the species name is de- 
rived —is rarely seen, usually it 15 acuminate. 

The following particulars frony Victorian specimens are sapple- 
mentary to the origival description by FitzGerald [4ust. Orch. 
Vol. I, Part LY, (1878)]. 4. trencata FitzG.: A dwarf species 
5-17. cm. high; stem leaves 2-5 co., narrow-lanceolate, or lancea- 
late (occasionally ovate). acumiuate; Howers Jarge, solilary fin 
occasional specimens, two-flowered), translucent white with ver 
fine green atid prominent light red-brown vemings, which became 
deeper and more pronounced towards the fore part, about 4 en, 
from uvary to tip of galea; fore part of galea widely expander 
dorsal sepal usually exceeding the petals by 2-6 mm.: apex acute 
or accuminate, rare/y truncate; lower lip very narrow-cuneate, 
the filiform points erect, exceeding the galea by ahout 3 cm, petals 
faleate, trimcate; labellam Indian red or brown, varying m shape. 
bitt usually lanceolate, tip varving [rom acunmnale tu nimecronate | 
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Speeimens of Pterostylis ltruncatu Fitzgerald, showing various 
forms of radical rosettes and (below) yariations in the shape, 

ete., of dorsal sepal. 

often with a tendency to a shghi twist. the Lp protruding well 
beyond the sinus of the inferior Jip; column wings, each with a 
small, yet conspicuous spot towards the front. 

FI. April-June. 
New South Wales; Paterson Vallev, Weston, Klori, near ‘Tam- 

worth (Rev. Rupp). Victoria: You Yangs Range, Brisbane 
Range, Tottenhain - Sunshine - St. Albans, Coimadai, Lara. 
(W-H.LN., Rev, A. C. F. Gates, D. Maithews and others). 
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FN-ACY. PROCEEDINGS. 

The monthly meeting of the Club was held in the Royal So- 
ciey’s Hall on Monday, August 8, 1932, at § pam. About 130 
members and friends were present, and the President, Mr. J. A, 
Kershaw, C.M.Z.S., oceupied the chair. 

CORRESPONDENCE. 
Irom the Field Naturalists’ Section, Royal Society of South 

Austraha, asking for wildflowers for the Will Nature Show, to be 
held at Adelaide in October, Resolved, that flowers be sent- 

From Queensland Field Naturalists’ Club, requesting Victorian 
wildflowers for the Club's forthcommg show. Mr. J. W. Audas 
agreed to have a collection made and lorwarded, 

REPORTS. 

Excursions were reported upon as follows —Narional Museum. 
Mr. A. S. Kenyon; Sherbrooke Forest, Mr. C. French, [nv Cin 
leader's absence) 

ELECTION OF MEMBERS, 
The following were duly elected -—As ordinary member, Mr- 

W. ]. Trende: as country member, Miss Frances /isperson. 

GENERAL BUSINESS. 

Mr. F, S. Colliver was nominated for the posinan of Itonorary 
Secretary by Mr. A, J. Swaby. Mr. G. Coghill seconded the 
nomination. 

The President gave an outhne of arrangements being made for 
the Wild Nature Show in October. and mentioned the names of 
section leaders. 

Mr. Ketivon stated that the Forest Commission would send an 
exhibit, and that Mr. Commissioner Gay had also informed him 
that forest rangers would be allowed to collect wildflowers for 
the show. 

Mr, E, E. Pescott announced that the Shell Oi] Co. had again 
pronnsed to help the Club by having collections of wildflowers for 
the show made in several of the States. An exhibit of special 
interest would be obtamecd from Papua. 

LECTURE. 
Mr, Arthur Jones gave a very interestmg lecture on Victorian 

Orchids, illustrated by a fine series of lantern slides from his own 
photographs, Every geneva and the majority of the species were 
represented, 
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Messrs. E. H. Pescott, G. Coghill and C. French, Jnr.. spoke in 
praise of the remarkable serics of slides. Mr. Tarlton Rayment 
referred ta the fertilisation of certain orchids hy wild bees. 

EXHIBITS 

Mr. F_, Colliyery Silurian fossils fromr Studley Park; ‘Crile 
hite remains { 2); Ceratiacarés sp. 

Mr, 5. R. Mitchell. —Crystals of Pyrite (Sulphide of Iron) and 
Limonite (Hydrous oxide of Tron), The Limonite specimens are 
pseudomorphs after Pyrite and formed by the molecular replace- 
ment of the sulphur by oxygen and water with the retention of 
the original crystal fort, 

Mr. G. Coghill—Garden-grown speciniens of Crevillea ros- 
martnifolia, Thryptomenc calycina, Tecoma anstralis, Eviostemon 
wayoporoides, Brachysema lanceolata, anil Acacia podalyifolia. 

Mr. F. H. Salau.—Specimens of Prerastylis wlttata, FY. longyl- 
Folia, Acianthus reniformis. and Acacia longifolia 

Mr. D. J. Paton—Specinen af Plerostytin grondifieru, Stem 
forking at lowest stem leaves. cach stem with leaves and a flower. 
From Lockwood. 

Mr. W. Hanks.—Fossils harclened tn linseed oily illustraring 
article mm Naturalist. 
MrT. S. Hart—Orchids m formalin: Caleana miner, Cory-~ 

sunthes fontriata, Prasophuillem Hertii (small samples); all fran 
Bairnsdale districts. Paintings by a wuember--ahout 1890. Plero- 
stylis cuciilata (Hampton), Corysunthus ungiiculata (near Clar- 
inda}, The PterostyNs was placed bv Baron von Mueller in his 
Y. Machibbuw, which was afterwards found to be the veal FL orvcud 
lata, 

Mr, C. J, Gabriel—Marine Shells: Lofqbella scapite Mlart., 
N.S.W.; D. gigas Rang. Mauritius: DB. ramphi Cuv.. Mauri- 
tins) (7imdvocwdum siniciarm Goel. Mauritius. 

Mr. H, Stewart—Common species of Fungi, vallectecl in Sher- 
brooke Forest. 

Mr. A. S. Kenyor—tlhistrations of Botany, done 100 years 
ago. Bunches ot Grevilea rasmarinifolin and Cr. arinervhy, 
Haken vigita. and Acacia Baile yaar. 

Mr. C. French, Jnr—32 species of ichens (all sporulat- 
ing), a tluimher probably heing new to science. Mosses, 15 species. 
These specimens will be forwarded to Atnericu and Gernyatiy to 
the specialists concerned, tor naming; and, when named, will he 
returned to the National Iferbarium, Melhayrne, for reference and 
ior ihe use of workers on these groups of plants, 

Miss G, E. Neighbour.—Painting of Prerostylis cucillata; Tos- 
sil sharks’ teeth. and fossil shells. from Beatitiaris. 
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Plate VII 

Joyce * GHan 

Australian Sea-slugs 

(1) Jlrchideris staminea Basedow and Headley: (62) Glanens sper 03) 

Casella atromardinala Cuvier: (4) Chroutodoris festivu Angas: (3) Dorts 

panthering Angas: (Sa) Ege-pirdle of J). peirtherinas (0) Lilysia australis 

Quoy and Gaimard: (7) Dendroderis sintnamatta Many @8) cleats mac- 
leayi Angas: (9) Dendrodoris melena Allan; (10) Doris urbutus Angas. 
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AUSTRAT SAN SEA-SLUGS-* 

By Jovem KB, Attan, 

Assistant wt Conchetogy, Anstration Mirsenn. 

There sre probably few more attractive creatures in ihe marine 
world than Sea-slugs, yet no other group has been su neglected, 
éspecially in Victoria. as the Nudthranchs, Lack of. literature 
dealing with ther study is partly responsible ior this neglect, for 
without definite inforination, identification and classification of 
eveti Ite commanes: ones will prove troublesome. Added to this. 
‘hey ure, i most cases, of such soft, cusily decomposed tissues, 
that the necessary preservation completely changes their shape and 
colour, Museum specimens rarely resemble the vivid, ftving 
Sea-siugs. 

The face that but hittle work has been accomplished on this 
gevup in Australia «does not necessarily mean paucity of material 
in Otte Seas, Extensive searching in suitable places may prove 
that the southern waters contain, if nof quite as many as the 
northern ones, a good quantity of these bitle slugs. 

Sea-slugs, or naked molluscs, as they are sometimes called, are 
a division of the Casteropoda. one of the biggest divisions of the 
Mollusca. The Gasteropoda contains two sub classes, one to which 
the Spirally-coiled shells of the seashore belong, and ta which the 
male and female herve only one pair of tentacles ane} in which (he 
individuals are either male or female. Those of the other 
sub-class have usually two pairs of tentacles, while the 
sexes are onited, and are known as. hermaphrodites. The 
land snail is an example of this. The latter sub-class 
is divided inva two- Optsthobranchiute, having acquatic respira- 
non, and Primandu, animals which breathe air. such as the 
land snails and the slugs. The Opisthobranchiata are, again dryided 
into two parts, of which the Nudtbranchinfa, or Sea-slugs, is one 
The Nudibvanchiata differ from the Tectibronchiata, or Sea- 
hares, in that they have a shell only in the larval stage, discarding 
it very early in life, The Sea-hares retain theirs. always, however 
ruslimentary it may be. 

Sea-slugs are. therefore, marine hermaphrodite animals, with 
small, soft bodies, the largest one being not more than six mches 
tn length. They are found all over the world, hiding away im 
rock crevices, under stones, or on alga in sock pools, on coast- 
lines where, as a rule, the bottom ts firm and rocky. Where the 
seaweeds and corallines founsh, they congregate most abundantly, 
Wut they are often Jef{t high on rocks or mud-flats, where they 
awall the incoming tide to take them back to the deeper water 
Some are dredged in deep water, where commonly they live» and 
some are pelagic. crawling on the stems of floating seaweeds 

*Contributton from the Australian Museum. 
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Unlike most molluscs, Sea-slugs have no sheil in the adult life. 
and it is believed that they remedy this lack of protection by hiding 
away. as described, or resembling in colour or marking the sur- 
roundings of the area on which they settle. In the latter case 
only an experienced eye can detect them. When taken from this 
habitat, however, their real beauty of form: and colour is revealed, 
and they are interesting creatures to watch in captivity, 

Sea-slugs are varnivorous animals, feeding on zoophytes, 
sponges and other small marine animals. When food was vot 
available, some have Leen known to devour weaker slugs of their 
own species. Though they appear at intervals all the year round. 
and a trip to the seashore in quest of Nudihranchs 1s rarely quite 
unrewarded, they ustally occur periodically in larger numbers, in 
the spring and early summer, coming into shallow water from 
the deeper zone, This is probably the breeding seasan, ax their 
eges are often fuund with the animals, After this they disappear, 
and, most likely, die, research having shown that their lile history 

lasts not much more than a year, and Usually terminates soon after 
breeding: 

Their chicf manner of travelling is a snail-hke crawl, though 
a few have a swimming method. and all are very fond of floating 
inverted, When int the latter position, the animal glides along a 
track formed of nineus, and, being very sensitive to aulside influ. 
enves ff diszurhed, is able to deap to the battom of a pool fran 
seaweeds or anything else from which it is suspended. 

The almost symmetrical. clongate hodies of the Sea-slugs bear 
on their upper surface brightly-coloured plumes and other appencl- 
ages, which, hesicdes assisting in respiration. often add to their 
altractive appearance, ‘Their most outstanding feature is their 
colouring, which is more brilliaat in the tropics than in the colder 
climates. Though all do not possess chis vivid colouriny, as a 
rule its range and variation 1s most striking. covering different 
shades of bright rec, pink, yellow. brown, purple, blue and green 
tintings. Much of this brilliance depends on the colour of the 
food the creatures eat, and the larye, bright, pigmented patches 
usually found on the tropical species resemble the volouring of the 
coral and areas on which they live. In the colder climates. the 
animals are paler, and spots, when present, are scattered and 
smaller than those in tropical forms. 

The upper stirface is usuallt extended to form a mantle round 
the animal, and often reaches well beyond the head and tail, even 
when the slux is crawling, ‘(Chis mantle is covered with minute 
granulations or ridges. protuberances, large, soft pustules. or may 
be quite smooth. 

At the anterior end of the upper surface arc two cavities, each 
containing a tentacle-hke structure called a rhanophore. This may 
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he retracted ar not, according ta the species ni slug, They are 
organs of sense, and, besides testing the quality of the water, are 
able to feel the presence of other like spectes;: they also are wave 
al the approach of danger. On this same surface are usualy the 
gills or branchiac, the chief means of respiration, varying in nim- 
her, position, size and colour, as the case may be. In some families 
they are arranged like a plume ina rovnded caviry at the posterior 
end of che upper surface, or in rows, as tufts or papillae along 
the sides. In other slugs they are found along the under surface 
between the tooc and the mantle, 

Some species, which have them arranged alung the sides, are 
able to cast off cheir gills if handled or disturbed, Others are 
growl in their place, however; and, while waiting for these fu 
mature. the auimal suffers no il-effect. When arranged as z 
plume, by a mascular movement in the lateral and dorsal surface. 
the gills can be withdrawn partly, or wholly, inta a cavity, The 
under surface of the animal is composed of the foot. which is 
used for crawling. Fhose species with a uarrow foot are vsnalh 
more active than thase with @ broad foot. At its anterior end is 4 
small head), with a mouth of variable size aud two smal tentacles, 

Internally, Sea-shugs are provided with a nervous systeru, heart. 
digestive gland or liver, stomach, excretory organ and repro- 
ductive system. Situated behind the rhinophores, on rhe upper 
surface. and just under the skin, uve the eyes, sipall organs. 
capable only of distinguishing light and Jark. 

The Sea-sluge do not appear to be intelligent creatures, or to 
be useful heyond serving as food for other marine animals. Being 
non-swiiimiers “enerally. they have aot the power of sel f-levitation, 
and excursions to che surface of the water have ta be made by 
the aid of outside agency, such as seaweed; but once there, they 
move about freely. The more sluggish species of Sea-slugs 
remain practically unadorned, flat, soft, inactive, though often 
attractively= marked animals; the active ones, on the other hand. 
grow appendages and branchiae freely, and seent ta spend a more 
roving existence. 

Their eyes being useless for protection, some Sea-slugs further 
safesuard themselves hy giving off a distasteful mucus front their 
papillae; or. if distastefni ro fish by having same warning colour. 
Orhers, when handled, cast off, in a strange manner, their mantle 
in a complete ring, leaving ihe central portion of the bady onty, 
which appears to live for some time after this loss. 

The eggs ave laid in spiral coils or cibbons, on suitable spots 
among rocks and algae; laying occupies about one and a half 
hours. They are contained im minute capsules, in a perfectly 
transparent mucus envelope, aud are prodirced in enormous quan- 
tities; many do not mature. [latched ahout fifteen to twenty days 



122 Atsax, Austration Sea-stugs. E yet aete 

atter the eggs have been dJepositerl, the young larvae develop 
rapidly. On etnerging from the egg-girdle, they swim freely 
through the water by means of two ciliated lobes, and have their 
bodies covered with a small, operculate shell. Very carly in its 
life the larva breaks this shell, and continues ta grow without it. 

Sea-slugs are divided, roughly, into two kinds. the Holohcpatica 
and the Cladehepatica, The former are those in which the liver 
is Not ramified in the integuments, and, with few exceptions, 
includes the more or less. shiggish animals of oval shape, rarely 
possessing any body appendages other than tubercles, The Clada- 
hepatica have the liver much branched or divided and contained in 
the integuments and body appendages. These animals are active 
and slender, with numerous conspicuous body appendages. 

The Holohepatica slugs form the largest number of families 
and genera, and are the ones more likely to be found in Australia, 
The most important family of these is the Dorididac, consisting of 
numerous genera and species, many of whch have not been found 
in Australian waters. [nown usually as Dorids, they ate the 
mast symmetrical in shape and the largest in Size of the naked 
molhuses. 
They are easily recognised, and cistinguished by their moder- 

ately-Alat, soft bodies, the surface of which may be smooth or 
warty; the branchial plutne is at the posterior end, or, sometimes, 
the centre of the upper surface. where, in the case of the former, 
it can be retracted or not into a cavity; this cavity. containing the 
plume, is sometimes ratsect for protection or divided into Iohes, 
which are ahle te converge over the retracted pills. The mantle 
forms a cloak round the animal, and varies mm width; ihe head as 
between the foot and the mantle, and is provided with a mouth 
and two oral tentacles. 

The Dorids are mostly sluggish animals, roving little except in 
the search for food, and often remain wedged in rock crevices or 
under stones in rock pools; very oftert they assume the shape of 
the crevice where they live. They are sometimes found left hy 
the tide on high rocks, or burying themselves in, or trawling 
about on, muc-flacs at low tide. Their food consists of coral 
and zoophytes, among which they live. 

The chief genns found round Sydney and southwards is Cire- 
modoris, in which the species ave small, slender, brightly-colouced 
animals. with a small mantle, and the tail and head exposed when 
crawling, The branchiae and rhinophores generally shrink at the 
approach of danger, but do not completely reiract. The Chroimo- 
dorids are found between tide marks, crawling over weeds or in 
shallow water under stones, Their mantle margin is usually 
outlined with a bright, contrasting colour. and the body is often 
spotted with another bright colour, 
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It is possible that search for Sea-slugs will prove this genus to 
be conmmion ig Vietoria, as, alihough there is no record of it from 
that State. in literature, it hag been Found in South Australia and - 
Tasmania, and 1s common in southern New South Wales. One 
Chrentodorid, often found around Sydney (Chromodoris festiva), 
is white, with 2 pale yellow border ta the mantle and carmine 
spots scattered over the surface, The rhinophores anil gills are 
purplish-rose coloured, A search in the waters of the southern 
State may reveal, af noc this onc, a Close relative. 

Another little Dori (Doris arbates), commonly called the 
Strawberry Dorid, because of its likeness to that fruit, ts ced 
with small, black spicules covering the surface in irregular patches, 
It is found crawling over stone ar algae in rock pools, quid has 
heen collecterl far down the south coast of New South Wales, 
sufficiently close to the Victorian barder to suggest that it may 
occur there. 

Another genus which will probably be found in Vierorta is 
Dendredoris, Although this genus is confined to tropical seas, 
as a rile, many of its smaller species have been found in New 

South Wales and South Australia, and probably it occurs in the 
State between. The Dendrodarids are extremely soft, sluggistt 

“creatures, their surface often covered with soit, blister-like pus- 
tules. They are recognised by their large, bushy gills, which 
generally reach beyond the maritle at the sides aid posteriorly. 
They may le found on estuarine mucl-flats, zosfera flaus, or tiniler 
stones in rock pools, 

There are several other genera, somewhat similar to those 
already mentioned, differing, in some cases, only intecnally, which 
are quite likely to be met with on the Victorian coastline, as they 
accur in the waters of other southern States and in ‘Tasmania. 
a and combined: efforts of enthusiastic collectors will prove 
this. 

The Cladohepotira Sea-slugs are those in which the liver fs 
divided, or branched, extending typ into the processes of the integu- 
ment which are arranged along the sides of the upper surface of 
the hodyv, ‘The animals show great variety of form and colour, and 
are extremely active in cheir mavements, while their dorsal append- 
ages are brightly coloured and of varying size and shape. 

The most important fanily ig the 4celidtidec, composed of 
NUNLELONS werjera And species, and commonly known as the Acelids, 
The Acolid’s are a large group of small, frail, pellucid shys. They 
are very difficult to obtain aml preserve, and hence may he ever 
more namerous than is supposed. Their slender, brightly-coloured, 
elongated bodies lerninate in a thin tail, and gills are arranged 
along each side of the body. either as dorsal payillae or tufts, 
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which can be erected, moved convulsively, or even thrown off 
when neecssary. Ii the latter be the case, the anteial suffers iio 
ill-effect, biit is able to exist while new gills grow. This habit. 
however, greatly hinders the collector; what was, In its natural 
habitat, a beautiful little slug, with rapidly-waving, bright papillae, 
often becomes, when handlect or in captivity, a bare body. 

Mast Aeolids have a small sac in the tips vi these pupillae, 
containing nematocysts. ‘lhe sac camimunicates with the liver, and 
the nematocysts have been found to be similar to those nn marine 
organisms upon which the Aeolids feed. They are takeu into the 
liver by the animal when feeding. and are passed through the 
stomach and ruimtfcations to the sac without being digested. “Phere 
they are stored, and, when the animal ts irritated, pass aut inte. 
the water, and are capable of stinging any delicate creature. 

The home of Avolidy is. in fairly deep water, ran the bittoral 
Lo iha coralline zone, among seaweeds, where often they are hard 
ta sec, appvaring just as small pieces of jelly until removed, when 
their true characters are casity observed. . 

These Avolids should be found in Wictoria; thev are fairly 
common in New Seuth Wales; one particular orange species 
(Flabeltina arnata), with blue spots on the body and dark papillae, 
is catmuon around Sydney and south of the city, and may either’ 
teach the southern State or have a closely-related species there. 

The Witte blue and whire Sea-lizard (Glancus sp.) may be 
washed up on those beaches at certain times, It will be easily : 
recognised Ly its brilliant blue colouring and the peculiar branch- 
ing of the slender gills, which are arranged in three pairs of arms 
along the sides of the body, Seatizards are common in jhe 
Atlantic Ocean, and, though rarely washed ashore, are olten found 

floating, in (airly large tumbers, in the oper sea during a calm. 
Purely pelagic animals. their life is spent upon Agating seaweeds, 
where they Téed on small jellyfish of various kinds. 

Unfortunately, to my knowledge there is only one scientific 
record in literature of a Sea-slug from Wictoria, “his species, 
Seyllaga pelagica, was found in Port Phillip, and belongs to the 
Clagahepatiee nudibranchs. Tt is ahout one ane a half inches 
long, and is usually of a greeti colour, with dark spots scattered 
aves the surface and on four large, erect protubetatices, twu of 
which are on each side of the upper surface of the body. The 
rhinophores are retractile into provuberance-like sheatlis, and blue 
gpots are sometimes found along the sides of the body The 
animal lives on seaweeds, and its colour probably varies in mten- 
tily' to suit that of the weed on which it lives, ranging from light 
brown to green. Specisnens of this spectes have alsu been dredged 
in South Australia and washed tp on beaches there. 
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When collected, Sea-sligs may live for sorie days in the sale 
water in which they have been brought home, provided there are 
not loo many specimens inthe jar. They can be studied in com- 
fort, and observations made upon their habits. Very oiten they 
lay their eggs in captivity, and a recerd of these may be obtained 
for the first time, 

Tt is essential, with such soft-bodied and easily perishable an- 
mals, chat some record of their colours. particulariy, and their 
shape should be madé before they are preserved, and while they 
are still fresh and active, as lack af food diminishes their colours 
aud also shrinks them’. Cotour sketches, however rough, arc, of 
course, the best recard ane could have; but failing these, colour 
notes of the body, gills, rhinophores and foot, with special men- 
tion of spots or contrasting markings on them, should be written 
with a dark pencil on strong paper, and placed, together with the 
nathe of the Jecality and date of collection, in the tube in which 
they are preserved. : 

No way to preserve Sea-slugs so that their colours rena 
indefinitely has yet been discovered. What acts with one fails 
with another; so we must rely upon colour notes, as true-to lile 
as passihle, and then concentrate ou preserving the species withour 
uruivcessary luss aE colour and with little shrinkage. This is best 
carried aut when the animals are listless; they should be placed 
ina weak solution, abont 3-5% of fornialin. or 75% solution af 
alcahol. When these were not available, [ have successfully pre- 
served Sea-slugs in diluted methylated spirits. 

When a oad, low tide is at hand, journey to a suitable or likely 
spot for Sea-slugs; don old shoes, aud wade out as far as possible. 
Turn over big and litle stones or rocks, look on weeds and in 
crevices, and keep a sharp watch for any jelly-like creature that 
may prove to be a Sea-slug. Touch it, and if it moves put ie iy 
a jar of sea-water, where it may be easier to examine. When the 
tide retirns, ane collecting becomes nea Jonger profitable. cake 
your prizes home and study them. 

While searching for Sea-slugs or uther marine lie alang the 
seashore, calleetors will possibly come across fatrly farge, curieus+ 
looking, soft-bodied, slug-tike animals. These are usually greenish) 
or brown coloured, with prominent tentacular prucusses un a pro- 
nounced lead, and stimy bodies the sides of which ate often pro- 
duced inte wing-lile lobes, which open to expuse the interior, 
and enable the animal to move hy a swimining pracess. Whear 
handled they give off a purplish faid. which stains the surrounding 
area. Heside them are sometimes noticed large, string-hke niasses 
of light-coloured eggs. These creatures must not be confused witht 
the Sea-slugs, as they are Sea-hares, belunging to the order 
Teetibranchata. the other division of the Opisthobranchiata,  - 
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A NATURALIST IN THE BUNYA MOUNTAINS. 

By CrarLes Barrett, 

Familiar 10 inany Queensland nature lovers, the Bunva Motn- 
tains are little known among southerners, But.we are Icarmne 
that the winter trip to Cairns may be varied with advantage. The 
Bunyas will yet rant among Queensland's major attractions tor 
the tourist, while to the naturalist they offer an inland catu- 
forest. wonderful trees, bird and watumahan life of special in- 
terest, and a ground fauna that is rich in novelties. ; 

This isolated range rises much higher than the surrounding 
country, ane therefore receives much more rain than its neighbour 
hills and the plains. Up to 38 inches is the anniwal raintall on 
the Bunys Mountains. 

(Ly visit to these “mystery mountains”, as they have been called, 
was bricf, vel so crowded wilh seeing thal a getteral knowledge 
of the range and its wild life was gained. In July, 19382, f 
travelled by vail from Brisbane 1o Toowoomba; thence by rai 
again, the 53 miles ta Dalby, a thriving town of the Northern 
Downs, The final stage. 35 miles, was a motor car jotirney. 

Only in recent years has the way from the lowland tu the 
mountain tops been easy. Owing largely to the work and enthu- 
siasm of Mr. Peter Garrow, of Dalby, and the Bunya Mountains 
Club, a moter road to the summit was constructed. Working bees 
did imuch, and Government grants enabled road makers th he 
employed on the more difficult sections. After eight years, Mount 
Mowbullan was reached, and about £2300 had heen expended 
upon the road. A yety commendable “community efort” has 
helped ta open up ore of the most interesting areas of southern 
Queensland, 

I was fortunate in having as my companiots Mr. Garraw, who 
is secretary af the Bunya Mountains Club, and loves the range, 
af which he has an almost unrivalled knowledge. Naturalists ure 
welcome visitors, and T know that any member of our Club who 
goes to Dalby will be received, as | was, with every kindness. The 
tmayor of the town (Cr. T. Jack) gave up a day he could ill spare 
to take me to the fossil beds at Jimbour Creek; while Mr, Garrow, 
& leading business man, like the mayor, motored te to the moun- 
tains on a Saturday, I was assured that transport from Dalby 
would be provided, tree, should we organise an expedition to the 
Runyas; also that help would be given with camping arrange- 
ments. May this generous offer be availed of soon by Victorian 
naturalists. 

In 1908 an area of 22,500 acres in (he Bunya Mountains was 
dedicated as a sanctuary, I wandered through portions of this 
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Plate VIII 

Bole of Bunya Pine, showing scars where footholds were cut 

with a stone axe 

Photo: C Barrett. 



Sept. 

1932. 
Barrett, .f Naturalist tin the Bunya AMountams. 127 

national park. where the Bunya Pine (draucaria Bidwwill’) grows 
in thousands. This may become its last stronghold, for the timber 
is valuable, and Bunya pines are being felled for the mill even 
near the sanctuary. They are tall and beautiful trees, familiar in 
some of our city parks and gardens, though none of these tame 
specimens has the grandeur of those that dominate the forest on 
the mountains. 

The area reserved. if one forgets the road and the trails going 
through it, is to-day in the same state as it was when Captain 
Cook made his memorable voyage along the east coast of .\us- 
tralia. For all time. what remains to them of an age-old reali 
will be guarded for the Bunya pines against forest enenties, Tim- 
ber mills have already taken heavy toll of the pines on these 
mountains. It began half a century ago. In 1883 the big Bunya 
sawmills were erected, and their opening was followed by whole- 
sale destruction of trees that until then had heen safe from the 
axe, excepting the stone axe of the aborigines, which cut only 
“steps” in the holes. 

For many centuries perhaps, before the new era, the Bunya 
Mountains had been a great resort of aborigines. Irom far and 
near—somie tribes came from coastal districts 100 miles away— 
the blacks travelled to the ranges for the Feast of the Bunya Nuts. 
In March of every third year the “Big Bunya Season” was due, 
and hosts of natives never failed to assemble for festivities that 
extended over five or six weeks. 

Every vear the pines fruit to some extent: but the crop 1s most 
prolific only every third season. March is the peak month, when 
the nuts are ripe for eating. How the aborigines measured the 
months so accurately as to arrive among the Bunyas in March 
every third year we can only conjecture. Probably. as suggested 
by Mr. J. C. Bennie, engineer, of Dalby. distant tribes received 
news from those living in Bunya pine country by smoke signals, 
“Smokes” made on Mount Mowhullan were repeated by one tribe 
after another, until the good news, “Bunya nuts are ripe and abun- 
dant,” had been broadcast from range to sea. 

Mr. Bennie’s pamphlet on the Bunva Mountains gives an excel- 
lent account of the ‘guarded Bunya” in those far-off days, when 
first the white man came and coveted the trees and the land that 
grew them. . 

“T remember (Mr. Bennie writes) my father relating that on 
one occasion, probably ‘big Bunya season’, when the Bunvas were 
swarming with blacks, all timber-getters were ordered off the 
mountains because one of the white men. in felling another tree, 
happened to crash a Bunya pine to the ground. Apart from this 
incident, the white man never suffered molestation from the 
Hlacks, although the Bunyas simply swarmed with them in March 



Photo: C Barrett. Bunya Pines—on the edge of the jungle. 
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 . 
of every third year, ‘mg Bunya season’.”” For the feast of avuts, 
aborigines came from the Darling Downs, Moreton Bay, the 
Burnett and the Dawson Rivers, and irom far down the Conda- 
mine, “In fact, I heard tiy father say on one occasion he saw a 
trite of Barcoo blacks arrive. «A lean, gaunt. miserable lot they 
were, but they went away happy, and with skins as sleck as nice.” 

The blacks long since have gone for ever; the Kunyas now be- 
long wholly to the white man, But, happily, more than 20,000 
acres of the range have been saved from exploitation. Queensland 
has dove in the Bunyas what we should have done in the Dande- 
nongs on a larger scale. Our national parks ure small compared 
with Queensland’s, excépring Wilson's Dromontory and an area 
in the Mallee which should he four times greater than it is, to 

ensure the future of the Lowan in Victoria, 
The Bunys Range is portion of the Great Dovide. From plain 

country, on the way from Dalby, one passes into dry forest among 
the foothills. Then the road climbs, with some steep grades, 
several miles to the guest house and the peak of Mount Mow- 
builan (3,700 feet). A feature of the range which has puzzled 
geologists and botanists alike, is the open, park-like area, where 
neither tree gor shrub will grow. There are numbers of these 
remarkable stretches of country; they occur in the midst of the 
rain-forest or juggle, give many a ridge bare shoulders, and pro- 
vide playgrounds for the winds that chill one 10 the hones in 
winter-tnme, blowing up from the tableland. From the summit 
of Mowhbullan a glorious pannramic view is gained: possibly 
none inore extensive is commanded from any mountain peak in 
Australia. I stood there, in sunshine, but with the wind as keen 
as a whetted kuife, gazing over the Downs, Snuw had fallen on 
the mount but yesterday. We went dawn mito the forest again, 
and saw orchids that were coming intno fower. Walking among 
the pines fo the Festoon Falls, we forgot that winter had sprinkled 
Mowhbuillan with snow; it was warm where the trail went, past 
cedars and palms, tree-ferns, and Jracaenas. Atid the air had 
that moist. leafy sinell so pleasant to nature lovers—the scent of 
the earth in a jungle. 

Along the trails, and the roadway, ate felled trees around the 
clearings, and in the garges 1 noted over a dozen species of 
orchids. The Orange-blossom Orchid (Sarchochilus faleutus), 
was abundant, clinging to the trunks of Bunya pines and other big 
trees often very lightly Penol Orchids (Peudrobiwa lercte 
feliunt) were nunverdus, too; and some branches bore clumps of 
the simaj] Leek Orchid (Liparis coclagvuvides). Ferns were an 
endless delight, so abundant were they, ard in such variety, Some 
were old friends, others new to me; uearly 30 species were noted, 
including slender tree-ferns, gracetil as the palme, Lichens, 
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mosses and [Ungi were more plentiful than ferns. and of infinttely 
greater variety. A wanderful place for a Cungos. foray. Strangely, 
land shells were difficult ro find, nor did IP see many tsects along 
the jungle ways. The Bunvas, though, are rich in smaliee forms 
of life; tire and patience are needed to discover the rare or 
undescribed spiders, beetles. and crustaceans. that surely inhabit 
the floor of this ancient forest. Peripatis also is there, as itis in 
the Macpherson Range, which I visited before coming to the 
Bunyas, i 

Moawhullan, with its huge bald head. is the highest and printipal 
peak of the rate: The open, treeless spaces, characteristic of 
these mountains, have heeu termed “air wells,” and old Mowbullan 
is the largest of ther all. Excepting clumps of wattles, dcaeia 
decurvens var. pauchighandidess, which tuft its sides here and 
there, the peak lacks the grace of Loliage and of Howers. Grass hides 
the rock. of course, in many places; but Mowbullan’s beauty is 
austere, and where the wind revels on its bald pate, is no place 
to linger tin winter time. [n summer, no doubt, it is pleasant 
enough, and then Nature, relenting. gives touches of colour to the 
peak—everlasting flowers. 

The name, Molwlon, [ learn fram an article by Mr. A, H, 
Chisholm {wt XIX. pp. 202-15), has been held to signify “bald- 
headed,’ the peak being named after a venerable and esteemed 
warrior, by the assembled tribes. More than 50 species of birds 
were identified by members of the Royal Australasian Ornithola- 
sists’ Union party, which camped on the range in October, 1919, 
Rafe Birds (Ptloris porurisea), Regent Birds (Sertcwlns chryso- 
cephalus), and Salis Bower-birds (PHlovtenchus holosericcus). 
were fairly numerous, purticulacly the last-named spectes. The 
paucity of bird life was notable when I visited the Bunyas; und 
some Queensland naturalists fear that certain species really have 
becotne scatee in Lhese motintains within the past tew vears. 1 saw 
neither the Rifle Bird, nor the Regent Bird, 

Nest-mounds of the Brush Turkey (4dlecture Jathamt) are 
numerous in the scrub; and several kinds of pigeons, including 
the splerdid Purple-breasted Pigeon (Meguloprepia magnifica), 
and the Top-knot Pigeon (Lophotaimics antarcticas) ave birds of 
the Bunyas, Formerly abundant, the Top-knot Pigeon now ts said 
ta be comparatively scarce in the Range. Among smaller birtls, 
none is more often seen, or heard, than the Yelfow-eared Honey- 
eater (Ptilutis chrysotis). The Spinebill (Acomthorhynchus tentire 
astris) is equally numerous, too. Occasionally, I heard the call 
of the Cat Bird (Ailwordus smith). 

Hoop Pines (Aricucarie Conninghami). as well as the Bunya, 
grow in these mountains, but the latter is the dominant species. No 
range has been more appropriately named than this of Southern 
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“air wells” 

Che treeless spaces are known as 

Coyne’s Lockout on the Bunya Mountains. aw, 

Carré 

Photo: 
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Queensland. From every vantage point, Bunya pines are seen, 
mostly in hattalions. They seem to be marching up from the 
valleys aml over the hills: ihey make palisides about “air-wells” 
and their shapely crowns [orm a uiagnificent crest on some of the 

ridges, The Range without the Bunya Pine would be beautiful 
indeerl, but less distinctive, The romance of those old tribal feasts 
clings still to the mountains; and sometimes relics of the blacks 
are found. I have two stone axes that were dropped, how many 
years ago? Ono, I helicve, had lain where it was found for nigh 
upon a century. The blacks held their huge picnics, eating Bunya 
nuts wstead of buns! among che fouthills; not where the pine trees 
grow. They had legends, and, the story goes, feared to stay at 
night up in the mountains. On a venerable tree, here and there, 

stone axe wounds may vet be seen. 
The Bunya Bunya or Bunya Pine is a symmetrical tree, attain- 

ing a height of about 140 feet, wilh a stem five feet in chameter. 
An unbtanched stem may grow to a length of 80 feet, The cones 
aré large and heavy, and the egg-shaped seeds may measure two 
mehes in length and one inch in breadth. The blacks roasted these 
nuts at their camp-lires, to which the harvest of the Bunyus was 
catried in dilly-hags. I've not tried them anyself, but many white 
people eat these pine nuts, and say that they are ‘very nice.” 
Though the tribesmen have vanished for ever from the scene, 
Bunya cones stili are gathered in Queensland. A gleaning, perhaps 
not 4 harvesting ; and big Bunya season picnics will never again be 
held—unless at some play-about pageant when white men will 
mimic the blacks, Tn another fifty years, or sooner, the romance 
of the early dajs will be more alliring than it is to matier-oi-faet 
folks to-day. Then Queensland's mystery mountains wall be a totr- 
ists’ paradise. Guiles from the guest-houses will show parties 
the tree by the creek, on the way ta the Falls, which [ photographed 
a few weeks ago. Some youth, to show off, will attempt to:climls: 
the aneient tree. and win only laughter from the girls. The blacks 
were skilfid clitthers, agile and fearless, and ascended Bunya pine 
trees easily, using fle vine-sten: loop, and chopping out toc-holds 
with the stone tomahawk. Are uot the axe-wounds there to be 
seen—healed more than Sixty years ago, vet plain as the tribal 
weals on a Queensland aborigine's body? 

A new species of Ring-tailed Phalanger from the Bunya Moun- 
tains has been described; but probably it is only a colour variety. 
When describing it from the only known specimen, Mr. E- Le GC. 
Troughton said —“Recent consideration of its unique habitat and 
of the allied forms, indicates that it may represent an extreme 
blackish-red form of the Ps. laniginosus group, characteristic of 
the dense rain forests of the Bunya Range.” 
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SWAINSON'S PHASCOGALE (THE “BUSH MOUSE”) 

By Davro Fieay. 

The mountainous country of New South Wales, Victoria, and 
‘Tasmania, with its damp lern-grown gullies, is the home of the 
active little marsupial known as Swainson’s Phascogule (Plasco- 
gale Steainsont), one of the smaller members of the Dasyuriclae, 

The “Bush Mouse,’ as it Is commonly termed, may oflen be 

observed in broad daylight. moving along fallen logs in its charac- 
teristic jerky fashion, but the metest movement citises its dis- 
appearance in a flash, TTowever, a little patience is ustially re- 
warded by the sight of the simall pointed. face re-appearing very 
cautiously, ta investigate the cause of the disturlance. 

These brown, mouse-like marsupials. are thus by no means 
strictly nocturnal, and the carly morning and evening are the 
favoured mes of scurrying about in the unclergrowth and along 
the forest floor generally. Traps set for the animals nsually secuve 
captives at {hese periods rather than in the actuat night time when 
the other conmmen little mammal of the high eountev—the Allied 
Rat—makes a “hee-line” for the hait. Searching under the hark 
of trees and through the profuse tudergrowth tor beetles, cock- 
roaches, moths and other insects, the active Phascogales are expert 
climbers, extremely keen of smell and sight. Some duys ago a 
female Phascogale was placed beneath a glass baw! curing tavhsht, 
end a beetle was dropped a foot away on the fable, but as it com- 
menced to crawl away the alert Phascogale made a bound in the 
same direction only to be brought up short by the wall of glass, 
Then the beetle was imprisoned in a match box and pushed under 
the how! with the marsupial. Only a nny chink had been left open, 
bur the little artimal, scenting a tasty weal, caumenced tu toss the 
box over and over in her efforts to npen it. Eventyally, when slic 
inserted her sharp little nose inta the chink and pulled on the 
drawer with both fore-feet, the bax flew open, and loud chewing 
indicated the work af sharp teeth on the hard body of the vietim 

The nest is compose] entirely ot dry leaves (in every case per- 
sonally ahserved), and these are arranged in a circular manner 
packed on edge to enclose a central cup-shaped resting place. These 
comfortable homes are ustiaily inside an old dead Jinib, a broken- 
off stump. a wood stack, or even in the erevice between “sister 
eucalypts” over which a anantle of bark has fallen. The family 
occupying such a nest is variable, One may disturb exght or nine 
in one spot, including perhaps 4 single male and a number of 
females, but at other times, especially in the breeding seasun, soli- 
tary animals are discovered. ‘The Jomale Phaseogale has good 
reason fo remain away when carrying her eight or nine offspring in 
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the exposed pouch area, for the male animals have decided leanings 
in a cannibalistic direction. The male is noticeably larger and 
stronger than the female in this way, not showing the variation of 
the Yellow-footed species. 
Two pairs of Swainson’s Phascogales, which I have in captivity 

at present, are inmates of separate enclosures, for it is rarely pos- 
sible to keep two males together—or two females for that matter. 
If it is done, the animals fight continuously, day and night, uttering 
their “siss’’—‘‘siss’""—“‘siss” cries and biting each other's tails, 
until these appendages loose all traces of hair and resemble pieces 
of chewed string. 

However, with a certain amount of disagreement—Phascogales 

Swainson’s Phascogale. A male specimen captured in the Daylesford district. 

Photo: D H. Fleay. 

are not happy without it—a male and female may be kept together, 
though it is necessary to remove the former when young ones are 
born. 

In connection with the captive animals described, it is interesting 
to note that the females were caught in a Dandenong gully early 
this year, and in that locality the three Phascogales captured were 
all females. Then in early June, while in the Otwavs searching for 
Dasyures, four more specimens of Swainson’s species were ob- 
tained, and all proved to be the larger males. This was an interest- 
ing coincide. The first “Bush Mouse” of the kind to join my 
collection was procured under unusual circumstances. 

It was a very hot day, and wandering through the bush near 
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Ballarat, | came to a curious little hollow tree on the crest of a 
long, low range. Down a deep crack in the trunk the dim, quickly- 
breathing form of a mouse-like creature could be seen, but how tu 
get it, in the absence of a hatchet, was a difficult problem. Suddenly. 
however, came the bright idea of making use of a Copperhead 
Snake, which had been bagged several hours earlier. The reptile 
was introduced, head first, into the hole, and suspended by the tail. 
Though this occurred nine years ago, I can still picture the amazing 
activity of the frightened Phascogale, as it shot from the nest and 
spiralled round the trunk, eventually being captured by a lucky 
hand-grab. 

Other Phascogales of the species were obtained soon after this, 
and for several seasons families were produced and reared. The 
pink naked offspring (eight or nine in number) are closely attached 
to the teats for seven or eight weeks, and towards the end of this 
period the unfortunate mother is seriously hampered in her move- 
ments by the bulging infants. I have occasionally captured a 
female in this condition without difficulty. Life must be 
both difficult and dangerous for the unfortunate little creatures in 
this state. ‘Then, with a coating of short fur, which appears first 
of all on the head region, and with eyes just beginning to open, the 
young ones are left behind in the leaf nest while the mother hunts 
for food. In Victoria the young are born either in July or August. 
and at the age of three and a half months they make excursions of 
their own, being practically independent of the parent. In the 
more helpless stages they utter the slow “siss,” “‘siss” cries if 
taken away from the warmth of the nest. Animals of this species 
are not capable of giving the vigorous bite characteristic of the 
yellow-footed relative, and, like it, the food is not entirely composed 
of insects. The unattractive carcase of a dead bird or mammal in 
the forest is often the scene of a meeting place and nightly banquet. 

The possession of an apposite extreme, a sweet tooth, is also 
characteristic of this as well as of other Phascogale species, and 
half-filled honey tins in bush huts are frequently the scene of unin- 
tentional suicide. Memories of pleasant camps in the Mount Cole 
Range, near Beaufort, also come to me. for here it was no uncom- 
mon thing to see, among the scattered provisions, the hindquarters 
and tail of a Phascogale projecting from an open jam tin as the 
small thief had the time of his life. 

VISIT TO NATIONAL MUSEUM. 
On Saturday afternoon. July 30. twenty members and some friends 

assembled at the Russell Street entrance tu the National Museum. The 
President explained some of the special attractions of the Australian Ethno- 
logical Section. The party then made its way by the Picture Galleries and 
the Verdon Gallery of Glass and China to the Polynesian and Melanesian 
Gallery, where the remainder of the afternoon was spent in inspecting the 
various specimens of primitive culture and art. ASK. 
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RECOLLECTIONS OF THE REV DR, WM. WOOLLS, 

By Water S. Camparu.. 

INTRODUCTION 

The writer of this artacle, Mr. Walter Scout Campbell, is, iv muy judgment, 
the outstanding link between the present day and the “romantic boyhood” 
of Australian natural history, A son of Dr, Francis Campbell (notable 
Sydney medical man of the ‘forties and 'fifties), W. 5. Camphell was born 
m New South Wales in June, 1649, and is thus an hs eighty-ninth year; 
yet his step rermams brisk, his voice ts still hearty, hws writing is firm, and his 
mund as cleac as that of a normal man of middle-age. Indeed, I have never 
met a man who setaine! such a temarkable detailed memory of events of 
his youth and carly manhood a? Mr. Campbell dues. Tp has beew a boon, 
this memory of his, la the Royal Australian Hostarical Society, for which 
Mr. Cainpbell lias written many illuminating papers, and of whielr he is a 
Fellow. Australian botanical students have reason to te grateful ta Walter 
Campbell for the work he did in conjunction with Dr Woolls, Baron vou 
Mueller, Win, Carron, Ro D. Fitzgerald, and (later) J. El. Maiden: but 
perhaps his chief service to his country was that rendered in the capacity of 
Dnrector of Agriculture at New South Wales. He was virtually the 
founder of the Agricultural Department in this State, and his reports on 
rural districts and primary industrics stand as models of their kind. Mr. 
Campbell is now living quietly at Vaucluse, hand by Sydney JIeads, where he 
spends most of his tae tending a charming garden atd writing articles 
ott hotanical, agriealtinal, and historical subjects. 

5 F 4, 1. Carseoenm, 

In the year 1855 it was considered desirable by my father that L 
should attend Mr. Woolls' academy at Parramatta, for the reason, 
1 think, that my father had formed a high opinion of that gentle- 
man, and his method of inyparting instruction. At any rate, T was 
packed off, without the faintest idea thar T was destined to spend 
Iwo or indore of the happiest years of my life at that school. 

Mr. Woolls arrived in the colony from England, where he was 
born, 1 the year 1831, when be was appointed one uf the masters 
to “The King’s School,” which had then heen recently established 
ac Parramatta, in George Street, where the old building is still 
standing with but few alterations. Mr. Woolls remained at that 
school for four years, after which he joined the Sydney College. 
Soon after the King’s School was removed to its present building, 
Mr, Woolls decided to establish a private boarding school in the old 
house, and, T believe, from the day it started until Mr. Woolls gave 
up teaching, it never lacked scholars and was always well filled. 

To my great jay, I soon discovered that Mt. Woolls was re- 
markably sympathetic and kind, nut only to his pupils, bat to every- 
one with whom he came into contact. Never onee, during the 
whole period I remained at the school, did 1 know a boy to be 
reprimanded or punished for any offence. ‘The bovs all behaved 
well, respectig anc esteeming their master. 
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Our school-room was that used by The King's School bovs. 
having evidently been built for the purpose, It was situated at the 
bottom of the school-yard, between the main building and the 
Parramatta River, ‘The schoo) grounds fronted the river, which 
we boys pattonised frequently, There had been permanent wooden 
ilesks fixed wy» arGund (he inside of the building m the oll davs 
for the use af the stholars of The King's School, and these carne 
in handy for the succeeding: boys. Therein were kept bouks, Lops. 
strmas, fruit at times, and other valunhles. We were pertuitted 
great freedom in our movements, and frequently, before break fast, 
especially on cold, foggy winter mornings, had, aud enjoyed, ex- 
citing races along the deserted George Street, sometimes with the 
large iron hoops, then in vogue, and sometimes without. Belore 
breakfast Mr. Woolls read prayers. At nme o'clock we went to 
lessons in Fhe schoal-room; stood ap before our desks arountel the 
room; then Mr, Woolls selected a chapter from the Bible, and 
each boy read aloud one verse. 

With one assistint-master, Mr, Woolls carried on all the instruc- 
tion work, the assistant taking such subjects as arithmetic, writing, 
spelling. and so on, while Mr. Woolls taxught us histary. geo- 
graphy, Latin, ete. The system uf instruction he adopted was. [ 
might say, conversational, and lalking over smallers aud giving 
hicid explanations of any difficulues whieh ceopped up. 1 enjoyed 
all this itnmenisely, patticularly when be clescribed the distribation 
of various species and orders of plants to explain geography, and 
also, Lo some extent, history. 

At that time I had but the slightest acyuaintauce with hotany. 
but ( had managed to gather. imperceptibly as it were. a good deal 
of itiformation about our native plants, as well as of exotic garden 
plants, and gardening. Botany then was looked upon by mast 
persons as an abstruse subject, suitable for but a few to take up 
and study with success, However. hefore [ atleuced Mar, Waoalls® 
school, scinvone (I think inv mother) had given & vounyer sister 
who was also interested in flowers and gardening, a small book on 
botany entitled The Pictorial Catechssne of Botany, by Anne Pratt. 
1842. I managed to get held of this, and some uf the information 
interested me to a slight extent; and | remember well how pleased 
[ was to discover the reason why several kinds of plants with which 
I was well acquainted were called “Cruciferous.” Ey a remarkable 
eoineilence I happened to recall the name of that little 
work, which I had not seen for about seventy vears—nor had 1 
ever seen another enpy—and was thinking about it when, looking 
over a table of secotiel-hatid books, in a large brary in Sydney, 
1 put my hand on a copy in pertect preservation. It mav possibly 
have been the identical copy ta which [ have referred. I pur- 
chased it for sixpence! 
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The information [ gleaned, historical and geograyical, from 

Mr. Woolls’ graphic descriptions led ta ny joyfully taking home 
at Christmas a handsone prize for history and geography, to the 
surprise, I think, of my gratified parents, This alsu led, J feel 
sure, to niv being awarded a prize Tor the same subjects, at the 
Sydney Grammar School, fn 1859. 

After school was over tor the day (at 4 p.m.) Mr. Woolls fre- 
quently took a stroll in the hush in the viemity of the town, and 
some of the hoys, inchiding myseli, accompanied him. His wander- 

ings were for the purpose of obtaining specuniens of Aawers uf 
indigenous plants, of which there were many genera, and as | taok 
more interest in collecting than any of the other boys, I kept with 
him closely aid assisted him considerahly. He took much frouhle 
in endeavouring te dupress on me particulars of the different 
flowers and the reasons for their numes. He spoke also about the 
different botanists whe had worked in Australia, Tle bad formed 
avery high opinion of Rohert Brown's abidties and was partien- 
larly impressed by his naming uf the plants he discovered and ob- 
tained. 1 heard him repeat this mare than once years and years 
afterwards. 

Tt was gratifying to me to Jearn, when reading The Life and 
Leiters of Charles Darwin (1887), thar Darwin, who was a friend 
of Brown's, had also a goed opinion of that botantst’s work. fer he 
wrote- “{ saw a great deal of Robert Brown, ‘Facile Priuceps 
Botanicoruiea’ as he was called by Humboldt, He seemed to me re 
he chiefly remarkable for the minuteness of his observations ard 
their perfect accuracy. Ilis knowledye ‘wus extraordinarily great, 
and much died. with hun owing to his excessive fear af ever ‘making 
amystake, He poured our his knowledge to me m che must wn- 
reserved manner, vet was strangely jealous on some paints. ... He 
was capable of the most generous actions, When old, weak, much 
out of health and quite unfit for atiy exertion, he daily visited (as 
Pluoker tole me) an old ian-servant who lived at a distance {and 

whom he supported) and read aloud to fim.” 
Sometimes Mr, Woolls visited an old Judy, the widow uf a (al 

one time) well-known artist, Mr. Alport, who taught my brothers 
and sisters drawing and painting, and took me wath him The house 

occupied by Mr. Alport was that built and oreupied by Captarty 
fohn Macarthur, when he founded on dns farm there (ramet 

“Ebzabeth Farm,” adjoining Parramatta) our grear and jmportanr 
fine-wool industry, the backbone of Australia’s progress ane ipait- 
tenance, In the old garden were some economic plants which were 
planta! by Macarthor—an olive tree, 2 Spanish cork tree, and 

others, These Mr. Woolls pointed out to me and deseribed their 
uses and peculiarities, and T also-learnt a few particulars with 
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regard to fohn Macarthur and his splendid work in horticulture, 
agriculture and pastoral affairs. 

Ou Sunday mornings, atter breakfast, the boys assemblecl in the 
dining-reain, and sang hymns. accompanied by Mr. Woalls on a 
large. old-iashtoned amber-caloured! flute with six finger-holes and 
one key. He managed to get througl his work, taking things 
easily, and we «cid justice to the hynms, I feel sure. We were 
then marched off to chureh—twa and two—avenmypamnied bv our 
master, who accastonally toak part in the services ta relieve the 
clergyman. After dinner, Mr. Weoolls liked to take a ramble 
through “General Macarthue’s bush, which extended from Eliza- 
heth Farm to Duck River, and gather any native flowers in season. 
Those hoys who liked to ramble, including myself, always accom- 
panied him, - 

On Wedtesday afternoons, and nearly always om Saturdays, we - 

were taken ier pitnies ints the Ish, far away from Parramatta. 
At tharrime Mr. Woolls was taking great interest in the Eutcar 
lypts, being indefatigable in tus researches into that remarkable 
family ot plants. He used to offer a prize of threepence to the 
boy who first brought fim the flowers of a “gumetree.”’ aad L rose 
to wealth accastonally-——hbut soon became impoverished | 
When taking tis walks abroad, about town ot elsewhere Mr. 

Woalls looked out fer men chopping wood. There were several 
"old hands,” who were etigaged al that sort of work. for woodl 
was chiefly used tor domestic purposes there. i likexl to listen to 
the canversation concerning: soar, and the frequeni quaint in- 
formatinn supphed, as to the blaekbutt, mehoga:v. woollybute, 
stringybark, hloodwood. and others that were being operated upon. 
Then inguiries were ttade from carpenters building houses as tv 
the lasting qualities and other particulars concerning EKucalypts, 
Thus a deal of information was gathered, and it doubtless served 
useful purpose later on, in Mr. Woolls’ tovaluahle publications. 

Im speaking about plants, especially wher he was not certaiu 
about something relating to them, he would say, ‘I oust refer this 
tu ‘the Baron.’ " “The Baron” seetned to be a great authority on 
plants, but the Baron” seemed to be without any other name. and 
it was not until some years later rhat [ ascertained that “the Baron” 
was Ferdinand Von Mueller. with whom | was destined to became 

well acquainted. 
During the evenings, uiter dark, the boys assembled ‘in the 

cining-ruom, where they accupied themselves, al some amusements, 
reading. Or working at some lessons for the morrow, Mr, Wooils 
generally sat at a table in one of the corners, working away very 
hare! at botanical matters; and there he remained! until very late at 
night. doer opened Irom the clining-reom to the family’s prit 
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vate sitting room, where Mrs. Woolls and her two grown-up daugh- 
ters passed the time in playing the piano, or at sonte sort of work, 
Occasionally a visitor arrived, a Mr. Baly, who kept a boarding- 
school about 2 quarter of a mile from ony ‘School. This gentleman 
was a skilled player on the flute. He always brought his instrument 
with him. Jt was am up-to-dave flute, covered with silver keys, anel 
possessing a wandertul tone. Mr. Baly's trills and erescendos and 
ditminuendos, with his astonishing radenzas, were truly wonderful, 
and kept us enthralled we his manipulation. The door leading tu 
the private sitting-roont was always kept open dutimy the perfarm- 
ances. Far aur benefit. 

{u 1857 he jomed the new Sydney Grammar School, and, far 
many reasons, was extremely sorry to leave the school at Pavra- 
matta, 

Afrer the publication of Ins Coutribetion to the Plora of Aus- 
tralia, aud other works, Mr, Woolls became a Fellow of the Lin- 
nean Society and Ph.1, of Gortimgen, and was then known as 
Doctor Woolls. He was ordamed in £873, beconnng * ‘the Rev, 
Dr Woolls, F1.S., Ph D.,” and was appointed tothe Episcopatian 
Church at Richmond. He kept up his mterest in botany, and per- 
farmed a deal of good work, Some years later he renioved to 
Burwood, where I umec mere came into immediate touch with bin. 
He seetned to take 2 cansiderable interest i my progress, and we 
kept up a correspondence unl his death, iu 1893, 
My work invelved a great deal of travelling about the country dt 

limes, and whenever possible, 1 collected specimens of plants’ for 
Dr. Woulls, for which he was very grateful, especially for plants 
comma ta the north-eastern coastal districts of New South Wales. 

An article of mine was published in the Press, abou} the cis- 
tribution of weeds in the Richmond River district. One in particu- 
lar. xn Phytolace, was making remarkable progress, and attained 
great size, I had named it 2’, ocfandra, bat Dr, Woolls doubted 
the validity of this. Ir turned out to be /, decandra, as le ex- 
pectecl Trt Noveuber, 1888, le sent me the following letter — 

Berwood, November 17, 1888, 
“My Dear Cenipbell, 

Tt will etve ine pleasure at any tune to determing any introduced plants 
jor you A paper of mine on that subject was read hefore the, Linirenit pociety 
some months agu, and I reerct that T haye not a copy to send you. We will 
not say anything about Phiytalicea aad Lepidivm antl specimens. can be pro- 
cured, I know that nethalists have cultivated P. fecandra oesr Sydney, 
aid ywrhaps it ay have got will That species is decidedly medini. 

With kind regards to Mrs. Carmyihetl, 

Yours very sincerely, 

(Signed) WILLIAM WO01.1.5, 
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It is many years since | deteraitited Erytlrca australis for your jather. He 
told me that he used itm certain stagea of tlysentery,"' 

Dr, Woalls always carefully reac any contributions [ made to 
the Press, and hauled me up, so to speak, when I made a mustake; 
and he never hesitated to commend when he considered anything 
woith canmending, as may be judged from the following, which 
is probably as kind a ietter as an old pupil) could possibly receive 
from an old schoolmaster -— 

Burwood. 
“My Dear Campbell. September 8th, 1891 

T was much pleased with your letter (1 should aay elaborate article) on 
Roses, and [ recognise init some of the ability which twed to shing so brightly 
in your poor father’s papers. He never got the credit he deserved. Tam giad 
you are assisting Mr. Maiden in developing our native flora, and in making 
known noxious weeds. ; 

i see that Baron Mueller reduces Phitotieca Richenhartiune wo P Ans- 
tralis. There is § form wrowitg somewhere near Boudi which had larger 
Howers. and longer leaves, [s St only 2 variety? 
‘As an okl schaoiniaster, you will excuse me for reninding you thal 

Cryptostenura is neuter, and therefore the specific name should be u. Celen- 
dilate. Bentham writes “a” hut the Barou and most ot the gardening dic- 
tionaries have “yun. Rentham makes a similar mistake in the specrhe name 
of Alhos perma. 

I am much better than fF was, and, as you sce, can take an interest in 
plants, but I cannot trust myself far from home. 

Yours very sitiverely, - 

(Sienal> WILLIAM WOOLLS. 

In these reminiscences of a goorl, kind-hearted man andl great 
worker, I have endeavoured to afford some indicafinn of the im- 
mengse amount af work performed hy him, with remarkable care 
for the benefit of science; but | fear mv endeavour has hee imper- 
fect, although it may assist in some measure to keep the memory 
of the Rev, Dr. Woolls highly honoured ancl respected. 

TWO ORCHIDS AND A SEER. 

‘Yo the east of Melhourne, ahout Heathosont, during October. the lover of 
native will be able to observe the pollination of two terrestrial Orchids. The 
species are Diuris pediieniste and DB. sufphuirva, both of which are widely 
distributed. 

The viscid vise of the pollinia is so disposed that When the hee presses 
its head against the labellum, ut its eforts te reach the nectar with its 
short broad tongue, the sticky material 3s pierced hy the plumose hairs on 
the frans of the insect, which is unable io remove the pollinia. The dis¢ 
hardens rapidly, and the lobe-like masses project in front, exactly like the 
pollimia of the Britivh Orchss morta oti the frans of the honev-hoe- 
The native bee responsible for the pollination is one of the earth-digging 

specios, Paracolletes, She has a black head and thorax, but her abdomen is 
a reddish-purple. The specific description of this bee, together with a Jengthy 
detailed accoutit, and illustrations of these orchids, are in the MS. ol a large 
work which I hope to publish shortly, The orchids aré found also in San- 
dringham. but they are plore numerous nearer Ihe hills. 

Tarrrox Rayrnient. 
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F.N.C.V. PROCEEDINGS. 

The monthly meeting of the Chih was held in the Royal 
Society’s Hall on Monday, September 12, 1932, at 8 p.m- About 
100. members and friends. were present. and the President, Mr. 
J. A. Kershaw, C.M.Z.5., occupied the chair. 

DECEASED MEMLERS. 

‘The Presulent expressed the Cluh’s deep regret at the deaths 
of two members, Mr. H. Whitmore and of Mrs. G. A. Keartland. 

CORRESPONDENCE, 

From the Forest League, asking for the Club’s support in a 
protest against proposed legislation in cannection with the ex- 
changing of forest areas desired for settlement for other Crown 
lands. 
Je was resolved that the Club support the League. 
From the Tasmanian Government Office, offerine services ta 

members visiting Tasmania at Christmas, 

REPORT, 

Excursions were reported as follows :—Sandringham, Mr, G. N. 
Hyam; Wattle Park, Mr. V. H. Miller; South Morang, Mr. A 
Proudfoot (who acted for Mr. H. N. Beck); Spring Vale, Mr. 
J, W. Audas. 

’ ELECTION OF MEMBERS. 

‘The following were elected —As ordinary members: Mr: F. P- 
Dowdell, Mr. F. C. Smith, Mis. F. B. Sutherland, Miss Ruth 
Coulsell, Miss F. Graham, Miss Myra M. Johnson, Dr. }. Wua- 
derly; as country member: Mrs. R. C. Fanlkner; as associate 

_ member: Mr. L. Wilson. 

GENERAL BUSINIESS. 

Mr. FF. 5. Colhiver was elected Honorary Secretary of the Clb 
Mr. L, W. Cooper was nominated by Mr. G. N. Hvam for 

the position af Honorary Assistant Secretary. Mr. 7. 4. Calliver 
seconded the nomination. 

BOOK FOR LIBRARY, 

The President thanked Miss ]. Raff for the gift tw the Club 
of a book, The Story of a Loaf of Bread. 
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-- a: LECTURE. \ 

"Mr. C French, jun, gave'a very interesting lectite on ‘Native 
Ingeécis that have become Economic Pests”. A number of lantern 
slides was shown. The President, Me. V, H, Miller, Mr. A, 
Proudfoot, and others, tack part in the discussion. Replying to 
a question, Mr, I'rench remarked that Uhrips would be active: this 
year, 

me EXHIBITS. 
Mr. J. W. Audas.—ériostemon lanceolutus, French's’ Forest, 

near Sydney; Vprenygelia incarnate (Pink Swamp Heath), Spring- 
vale, Vie. =. § 

From the Manager, Commonwealth Government Explosives 
Factory.—dceacia cyanophylla, A. cultriformis, A. hoowittti: A. 
longifolia. 4 marifolia, 4. normals, zl podulyrifotia, A, pye- 
nantha, A. sahignd, A, spoctabilts, to leprosa. AL linearis, AL 
refinodes, <1. wiclanorylau, 24. xtricta, Grevilled vosmarnuf alia. 
Evtostemon wyoporoides. AW grawn under cultivation on’ Ex- 
piesives Factory Area, Maribyrnong. Hy 

My. F. ET, Salau—Pterestylis ana, P. corti, FY. perdiunculatya: 
Mr. J. A. JCershaw—Moths bred from larvae taken at Sanc- 

tingham: Ayleora ticlola, Data banksiae, 
Mr. H. P, MeColl.—-Pouading stone, mill scraper, from. Take 

Kenner, N-S.W_; shrubs from Wyperfcld National Park, 
Mr, H, Stewart.—Fungi collected from Sherhrooke Forest, 

incluciug: Stereane dotmtwan, Merulivs corman, Polyporss adus- 
nes, Po Igtevitins, P. stipidivm, Palystictuy versicolor and 
Mlaveria sp, a 

Mr. ©. Dalev—13 sp. bf home-grown wild flowers. * 
Mr. Geo. Coghill—Seed of ‘Burrawang’? (Mucrosaaiu 

spiralis). from NS.W.; 10 sp. of cultivated wild flowers. 

EXCURSION TO SPRINGVALE. - 

* “The excursion to Springvale on Saturday, September 10, wag welt 
attended, the party numbering 40. Shortly after leaving the station 
we proceeded in a westerly direction, and soon were ameng the wild- * 
flowers, the ture noticeable being Aypowis glahella, Anguillaria dioice 
and Choonacecilla corymbosa. On heathy ground the following 
plants were noted in: full bloom:—Hibbertia sericeo, H. fasciculate, 
H. stricta, Bossiaen cineren, Kpacris impressa, Pimelea phaulienides, 
Lauconogen virgatus, Rieinocurpus pinifotius, Corres rubra var. 
virers, and T'stratheca ciliata, Growing neat the edges of swampy 
gwround were specimens of Sprengelia incarnata, “Pink - Swamp 
Heath”, well out in bloom. In the moist and half-submerged places, 
the flowering stems of Villursu: eweltata and Cininantkemmn cre- 
natn were obsetved, just coming into bloom, Later we came to & 
fine. climp of Castarina suwbérosa, Black Sheoke, evidently rererved 
for shelter purpteps. Several species of Acacta wera in bloom. - We 
noticed, with regret, that this fine collecting grownd is being rapidly 
utilised far cultivation. 

J. W. AUDAS. 
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i OTHE STUDY OF AUSTRALIAN HEPATICS, 

By K. W. Acsrson, 

‘These notes are designed to be a help to those starting the 
study of Hepaties, or Liverworts, as they are often called, and 
will be on the same plan as the recent-articles on mosses hy G. 0. 
K.. Sainsbury; that is, there will be a general outhne, iollowed 
by ‘short descriptions of species, of which specimens will be 
available to (hose interested. Parts of Mr. Sainsbury's snicles 
refer as anuch to Tlepatics as to mosses, especially the, section on 
“Methods of Study", in the April number of the Naturalist, anc 
the ‘student is referred to them to save repetition here. 
The specimens may not always be nateves of Victoria, but in 
kuch, cases will generally be similar to Victorian plants, andi the 
Telationship will be easily seen, 
trLlaverworts are considered ta lye the lower. of the twi -clisses 

which make up the Bryophyta, but they. vary touch more-an their 
vegetative organs than do the mosses, and are easily distinguished 
from them. Perhaps the most ohyious differeace ig that the cap- 
sule normally splits to, oy almost to, the base, By four valves, and 
thecapsule stalk (pedicel) is always slender and hyaline. Other 
genoral; Iut not infallible; differences -are that in Hepaties the 
leaves are borne in two tows, one on each side of the stem 
(bilateral), and usually there is a row of smaller aud differently- 
shaped ones bentath the stem. Tlie Jeaves never have a nerve, ancl 
the twa halves may be more or less folded’ together (Iilohed), or 
a small lobe may be folded on to the larger lohe ember above or 
below. The capsule has no ceniral columella, as in iosses, antl 
sterile cells (elaters) are present with the spores. The male 
argan is round or very shortly oblong—not sausage shaped; also 
many Hepatics consist of a Hat, expanded thallus without leaves. 

Liverworts frequent danip locations und shun exposure, bemg, 
usa mile, much more terider than Masses, thongh less frequently 
aquatic. ‘hey ate either frondose or foliose. The froniduse ones 
consist of a flat, leafless challus, which may be snore or less round, 
fat generally 18 elongated ancl sometimes large. The stem 1s 
represented hy a midrib, or may Le grace absent. The-capsuleanar 
he permanently sunk tn the lssue of the frond, when the spores 
ceseape by the deexy of the containing walls (Riceia), or it.arises 
from either siitface or trosh the margin of the frond (4athoceras 
and the Frondose Jangemmanniacvae), vr it may he horne on the 
lower surface of 4 stalked, peéltate receptacle, which ts usually 
very evident as a fully-expanded umbretla-like affair standing ow 
the surface of the [rond (Mfarchantiacege). Very often distine 
live scales are found on the lower surface. 
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ote genera. have the margin of the frond lobed (the lobes 
arise exactly as do leaves, and are in reality leaves), anil are 
known popularly as senu-frondose, and are classed with the Cron- 
dose genera. “These are very few, and the Temale Iricufications 
heing dorsal, but usually near the apex, will seldont cause can- 
fusion with the fohose section. 
These latter (the foliose Jingermumniceeuc) form tuch (he 

larger imimber of the Hepaties, and consist of a stem beanny 
leaves, and fixed to the substratum, like all Hlepaties. dy -uni- 
cellular chizoids springing trom anywhere along the stem, or even 
from the lower bases of the leaves, ‘The leaves are sessile. of 
various shapes, toothed or entire, with thickened, or recurved, ar 
plane margin, and form a row on either side of the stem (dis- 
lichous), usually spreading, and aore or less appressed to the 
surface on which the plant grows, ‘They are one cell thick, and 
the shape and size of the cells, together with the amount of 
thickening of the cell walls, is alten of importance, and cach 
cell may have a papilla on its surface. The position of the leaves 
is especially important, as no genus ineliides more than otve type. 
They may be succubeus, in which case the Jower margin a7 one 
feat overlaps the upper margin of the leaf below it, dc.. the lower 
teal ruargin is dorsal. and can be sven from above: or they may he 
incubous, when the lower margin of a leaf is overlapped hy the 
upper margin of the leaf below it. 7.¢.. the lower margin is ven- 
tral, and hidden from view until tha plant is turned upside down, 
this, oF course, supposing the leaves are close enough to overlap 
cach other (imbricate). They may be slistant on the stent, but 
it can usually be easily seen which position the leaves take. The 
leaf insertion is oblique or transverse, but they are tsually so 
twisted as to take one or the other position. 

The feaf may he conduplicate, that is, with the two halves more 
ar less folded together, or the smaller lobe may even be joined 
on ta the face of the larger lobe. The lower margin of the leat 
in some genera bears a tongue or lobe which may be appressed on 
ly its strface, and sometimes this is a swollen saccaté lobule, The 
last pair-or more of leaves below the perianth are known ws the 
invelueral bracts, and usually vary in shape. size or lohing fron: 
the ordinary leaves, or may be joined (ogether, and are of sys- 
tematic use 

The female flower may he termina? on the main Stem or on a 
long branch (acrogenous}. or may be on «4 very shurt, special 
branch (cladogenous), and this branch may be either lateral or 
postical, ic, from the ventral or lower side of the stem. There 
are onc Or wore archegunia, surrounded hy 4 perianth of various 
shapes; or, if this is ahsent, the invalucral bracts take on the task 
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of protecting the young flower. Alter fertilisation of an arche- 
gonium, a delicate tissue, the calyptta, arises from the base, and 
encloses the young capsule, which on maturity breaks through 
this, leaving the fragments at ite base, and not bearing the \pper 
partion with it, as q moss capsule dues with its calyptra. The 
capsule is globose ot oblong, with walls one or two cells thick, 
and, as the pedicel only lengthens when it as ripe, the capsule 
breaks wp inte its four valves soon after emergence and releases 
its spores, and, mixed with them, long, transparent, rod-tike 
bodies, ihe elaters, which bear constantly either one or two in- 
‘ternal spiral threads, a fact used in classification, 

The tnale organs, or antheridia, may be borne intertally in the 
substance of the thallus, dorsally on the frand, or in the inflated 
bases of ordinary leaves, or of smatier bilohed special leaves 
(perigonial leaves), and these are either intercalory on the stem, 
or apical, ov spicate on special short branches, 

The shape anc position of the peérarith beim of the greatest 
imparlaice it identifving a Specimen, special pains should be 
taken to collect fertile plants where possible, although, as some 
species have never yet been found in Enur, sterile speciniens need 
not be rejected. Linlike mosses, u tevininal fructifieatigh does not 
stunt a plant, as the axis is extended by one. or perbaps twa, tmno- 
vations. from below the perianth; and thus this latter muy soon 
appear to be lateral, until carefully examined. 

Never use great pressure in drying specimens, as thig is api to 
permanently put ihem ont of shape, All Hepatics regain iheir 
shape, hui not necessarily their colaur, quite well an being soakerl 
gut in water, Only enoigh pressute ts needed ta flatten them out 
somewhat, sa that thev will lie flat enough to he kept in paper 

folders without being unduly broken up. In many cases, speci- 
mens simply dried in the air are all that could he desired, Imt they 
must not be tousted in the sunlight or in an o¥en, as this will 
make them too brittle, and also haecer to soak aut. } 

Macvicar’s Students’ Handbook of the British Hepatics is ex- 
cellent and well illustrated, and will be found mose useful. 

Marchantia tabularis Nees. 
Usually in swamps or on damp earth, Male and female flowers 

tm <«difterent plants (divicows), In extended parches, branching 
forked. irreguiarly Sehed with undulate margins, and notched 
(emarginate) apex. Surface marked out by white Jines inta® 
urcolac, representing air cavitics helow, to which access is gained 
hy a conspiceaus white, raised pore, which ts harrel-shaped. Scales 
nm ventral (lower) surface in three rows on each side, large, 
hyaline (translacent). net reaching the margin, the medium ones 
hearing a rounded-triangular appendage. Female (2) peduncle 
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terminal fron a notch, with a green stripe on one side. Recepr 
tacle hairy below (borbate}, stellate, with about nine rays.  In- 
volueals, which are on the lower surface, two-valved, fimbriate, 
alternating with the rays, cach enclosing several capsules, cach 
capsule surrounded by its own perianth, dehiscing (opening) by 
irregular yalves, Elaters bi-spiral.: Male (2) receptacle ono 
shorter peduncle, with eight shorter, rounded lobes, the autheridia 
immersed in its tissue and dehiscing by pores (ostioles} on the 
dorsal surface, Gemmac-cups frequent on the surface of the 
frond, with spinous-ciliate margin; these are typical of, and 
almost confined to, the Marchantias. 

Chiefly 4 tropical and suls-tropical genus, but found in all parts 
of the world: The species are <hifficult of discrimination, 

Madutheca Stangert Gottsche. 

Dioicaus. Ieaves incuhous, clasely imbricating. very convex. 
lecurved, suborbicular, margins entire. apex recurved; cells with 
corner thickenings (trigones) often well developed: lobule fat 
ventral base of leat) oblong-ovate; margins entire. parallel to 
the stem. Stpuies ovate, obtuse, appressed to the stem, except 
towards apex; margins qtite entire, Perianth literal, nearly 
sessile, compressed, the two lips toothed and bent over lo one 
side, Tnvolucral leaves unequal, touthed. Elaters bi-spiral: An- 
theridia solitary in the bases of closely-imbricated perigonial 
leaves, on very short lateral branchlets, well shown in the speci- 

mens, A werlkd-wide genus, on bari or on earth. . 

Frallonie vostrita Ubi. & W. 

Dioicous. Smalt, slender, reddish-brown. Leaves inecubous, 
ambricated, obliquely more or less oblong or sub-ovate, apex re- 
curved and sub-acute or acute, oreclation opaque. Stipules not 
inibricating, small, two-lobed to about one-third, smus open, lobes 
obtuse, The lobule.is on lower side of leaf, near the stem, oblonp, 
saccate, not lyimg on the leaf, at a small angle with the stem 
( 30°); a small, characteristic, triangular Iobe (stylus) is ist- 
serted between the lobule and stem. The lobule is occasionally 
“explonate”, i.e., flattened and not saccate. Perianth terminal on 
2 short branch, black, triquetrous {¢hree-angled), with a tubular 
heak. Capsule four-clett for two-thirds of its length, the lower 
third solid; elaters motospital ; some usually remain attached for 
a time to the apices of the capsule valves alter dehiscence, 
Antheridta in ibe saccate bases of very closely imbricated twa- 
lobed perigonial leaves on very short branches, renanding one, ‘of 
the Androecia of Madotheca, 
- A farge and conmon genus, on bark, or sometimes on rock. ' 
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‘ Fimbriaria. austrahy HA, & T. nae: 

- Menoicous, ie., male and female organs on different branches 
of the sae plant, Frondose, Thallus dichotomous, linear, with 
a midrib, often purple helow, scales few in one row, ventrally 
on each side of the midrib, oblong, small; apex two-obed, from 
the’ base of which spring the terminal, long-stalked receptacles. 
These are broadly conical, tuberculed, four-lobed, and bearded at 
the insertion of the seta, cach Jobe forming a companuiate, pen- 
dent, one-capsuled involucre; perianth projecting far beyond the 
involuere, split into 10-14 broad white rays, cohering at their 
apices; calyptra obconic, nearly as Jong as the nvolucre. Capsule 
sessile, a cap breaking off and leaving an irregular cup-shaped 
remnant, Antheridia immersed in the frond, usually at the end 
af short ventral innovations, oiten easily detected asa purplish, 
raised, linear-oval, cushion-shaped portion on the midraily at the 
end of the lobe. Shey are present in the packets. 

Several species of the genus, including this onc, come from 
Tasmania, and no doubt it extends to the mainland, It belongs 
to the Marchantiacege, but to the division that is usually cousidered 
the less highly developed of the twa 

Lophecolea multialata, Herzog ; inet. 

Dinicous, Leaves succubous, sub-oppasite, arbicilar, ovate, 
apical sinus Junate, the two teeth on either side very short; dorsal 
margins decurrent and joined; cells large aid clear, walls thick- 
ened. Stipules ‘with. an orbicular Jamina, bwo-fid, lobes long and 
slender, one tooth at base on each side; margins decurront and 
joined’on both sides ta the leaves below the stipules. Perianth 
terminal, three-angled, one side (not one angle) being ventral, 
three-lipped, lips toothed, bearing an extraordinary number’ of 
lamellae or raised plates of mssue externally, and a. few inter- 
nally. Calyptra fas is usual) included m the perianth, but- the 
capsule when mature 3s exserted, and splits to the base into four 
valves. LElaters bi-spiral. Antheridia op the inflated bases of 
successive perigonia) leaves, forming an androecia about the middle 
of the stems. 

The genus Chiloseyphus differs from Lephocetea only in thar 
the perianth is lateral on an exceedingly short branch {not ter- 
tninal ui the stem or on a main branch, as in Lophocalea), and is 
more or less campantilate, never three-angled, 

Both genera are common in temperate regions on the ground. 

Plagiochile: circinalis Lehn, & Lindh, 
Drotcous. Stems tufted, short, a little branched. Leaves suc- 

cubous, erecto-potent, imbricate, alternate, vubliynely broadly- 
ovate, concave, entire or two-denliculate at the apex: margins 
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recurved, dorsal swollen and almost forming a pouch (gibbous), 
ventral bases connivent and forming a keel; cell walls strongly 
thickened with trigones in the corners, Involucral leaves larger, 
entire or sparingly denticulate. Persanth rerminal, strongly com- 
pressed sideways, oblong, mouth truncate, very slightly denticu- 
late, always wide, never constricted. Antheridia in the bases of 
small perigonial leaves, givmg a conspiciious restricted appear: 
ance to the part of the stem on which they aceur 
One of the largest genera of Hepatics (H. Carl in his recent 

systematic survey of the genus places the species at over 1,200) 
found itt all parts of the world. The species are hard to identify ; 
commonest wit trees or logs, but often growing on earth. 

Sendinera scolopendra Nees, 

Djvicous. Pinnately branched, branches often altenuate ‘and 
Magelliform. Leaves incubous, oblong, or slightly widened 
towards the base, deeply two-fic, the lobes again two-hd. Cell 
walls strongly thickened, the lumen or unthickened portion of 
the cell being quite small. Stipules rather smaller and similar, 
but that the margins are usually spinulose toothed. The specimens 
only show perigonial leaves, short, swollen lengths on the branches. 
The perianth is lateral, covered with imbricating leaves. 

Schistochila. keterodonta (Cal.) St. 

AU small species of the genus. Rhizoids purple; scales on the 
stem small. two-fid. Leaves succuhons, conyplicately two-lobed; 
dorsa) lobe the shorter, broadly ovate, apex rounded, margins 
dentate: ventral lobe lincar-ovate, apex sub-acute or acute, mar- 
gins dentate, ventral hase spinulose; lamellae few and small on 
ventral surface, near apex of lower lobe. Stopules deeply two-fid, 
dentate, Perianth in hollowed apex of stem, tubular, adnate 
with the involuctal leaves and stipules. 

A gets of the southern temperate regions, most plentiful im 
New Zealand. It should be searched for un datnp forest floors 
or in moist gullies. 

Trichocolea australis St. 

Dioicous, tut seldom found m fruit: the pockets contain only 
sterile material. Often growing in large, grevish ov cream- 
coloured patches. Rhizoids practically absent, Leaves closely 
nubricated on the branches. transversely insertecl on the stem, of 
turgid, pelhicict, thin-wailed cells, apparently jointed: entire basal 
portion very short, thence multifid, the capillary lobes giving a 
woolly appearance to the plant. Stipules smaller than the leaves. 
The female inflorescence is terminal, the calyptra being a pro- 
longation of the stem (issite covered hy paraphyllia; hence the 
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inflorescence cau he consicdeted as benyy sunk in the apex of the 
ster 

Australia and New Zealand, buc searcely differing from the 
widely-diffused 7’. formeutolla Nees. 

Motsgeria furcata (1...) Dum 

Dioicous. “Vhatlus flat and ribhot-like, with a midrib two cells 
wide above, four cells wide helow, the wings only one cell deep; 
naked above, with scattered single cilla on the margins and mid. 
vib heneath. Pructifiwations from the midrib on the lower sur- 
face (ventral). Perianth absent, calyptra ascending, pyriform 
(pear-shaped) covered with hairs, scale at base, with ciliate mar- 
sins. Antheridia (not present in the specimens) very large for 
the size of the plant, subtending scale without cilia, but with a 
midoh. Germae ofien plentiful irom all parts of the thallas, 
jut especially trom the margins, Chey ate well shown in the 
pockets, and at times almost obscure the thallus. They are a 

means af vevefative reproduction. : 
A cosmopolitan species, ustially on ark ot on rock. 

Lepidolaena Taylove (G.) St. 

Dioicous, but very seldom found in fruit. Bipinnately branched, 
branches short. Leaves incubous, closely imbricate, obliquely 
ovate, acute or apiculite, cauline spinulose at the hase; cells 
opaque, walls strongly thickened, cuticle smooth; lobule saccate, 
clavate, with a spine from the middle on the side away from 
the stem, and a triangular lamina between it and the stem; this 
is sumetimes small, nf some leaves will show it well developed. 
Stipules fonr-partite, spinulose-cilate, the two middle lobes ofteu 
Saccate ind resembling the loliles. Inyolucral bracts connate, and 
adnate ta the calyptra. 

Plants of this genus rather resemiste Frullania, but im that 
venns the stipules tiever have saceate lobules and the fructification 
is quite different. A small Australian, New Zealand and Antare- 
iic genus, the above species extending to Tasinania, and probably 
to Australia as well, Tt should be looked for on tyees ar rocks. 
or on earth on sheltered tillsides and gullies under shriutrs. 

Cuspidatula monodau (Hai. & V2). 

Diorcous.. Stems suhereer and Witle branched. Leaves succu 
hous, alternate. secund, ovate, rather oblique, acuminate, often 
with a blant tooth on one side. Stiputes wanting, Involucral 
leaves iwo-multifid, in threes (ie, the stipule is here present 
helow the perianth}, sulinvolucral bracts also more or less lobed 
and toathed. Perianth terminal, oblong abd phcate towards the 
apex, mouth ciate. Calyptra about one-third the length of the 
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perranth. Capsule longly exserted, brown, split te the base into 
four valves. Elaters tworspiral, 
o In New Zealand this is sonietimes fouil growing in the tops 
of tall forest trees: 

Tsotachis sub(vifida HF. & T- 

Disicous. Stems simple ercet, dectirved at the tops, Leaves 
imeubous, all pointing one way (secund), obliquely ovate, three- 
fel, lobes unequal, lanceolate ta broadly Janceolate, margins entire 
or nearly so. Cells opaque, not larger, and clearer towards the 
base, walls thickened. Involucral leaves toothed on the margins. 
Perianth terminal, uarrawly ovate, mouth plicate with teeth-like 
lohes. 
A southern genus, growing on earth, in which the stipules 

closely resemible the leaves im size and form, 

Radile buccinifera H. & T- 

Dioicous. Leaves orlicular-oblong. concave, opaque, lower lobe 
small and flat, trapezoid. appressed to the upper Jobe, Stipulcs 
wanting. Perianth terminal, but appearing lateral by the growth 
of innovation shoots from below it, terete (round in section) 
below, ahove strongly compressed, with an entire, dilatecl mouth. 
Capsule not longly exserted from the perianth; elaters bi-spiral- 

A Jarge and distinct genus, but the species are often hard te 
tell apart, the perianth and lower leat-labe generally giving. the 
hest distinguishing characters. 

Lejennen vudipes Tayl, 

"Minute, on bark, Leaves distant, spreading, concave, abovate, 
narrowed to the hase, margins crenulate from the jutting out of 
the cells, lobule stnall, natrow, nearly flat, appressect to the Teal. 
Stipules small, two-fid to one-third or one-half. Perianth ter- 
minal, clavate, ‘narrowed atid almost stalked below, mouth, tufntac. 
five-angled ubove and retuse (fattened and slightly depressed), at 
apex, angles crenulate, Lower third of capsule solid; elaters 
monospiral, ; 

Originally a very large genus, from all ever the world, but of 
recent years it has been split up into a great number of elosely- 
related genera. With Frullania and Jubula, these form a distinct 
and interesting sub-family of the Hepatics 

SCIENCE CONGRESS, 

AG the meeting of the Australasian and New Zealand Associatioir 
for the Advancement of Science held in Sydney in August; the Club 
was well represented, about. a dozen: members being present, ‘fhe 
Botanical, Zoological and Ethnological fections were specially inter. 
esting and weil attended. 
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AUSTRALIAN AND NEW ZEALAND ORCHIDS. 

By Tue Rev, H, M. R. Rupp. 

‘ At the recent Sydney Congress of the Australian and New 
Zealand Association for the Advancement of Science, several 
speakers denounced the theory of a former land-connection 
between these two countries. I am not in any way qualified to 
defend this theory, nor am L particularly concerned ty do so 
But one argument used in its demolition was to the effect that 
the widely different character of the floras of Australia and New 
Zealand supports the contention that no such connection ever 
existed. This argument, it seems to me, is hardly square with the 
facts. 

Yt is quite true that plants like Bucalypius, Acacus and the 
Prateacéae, which ate so characteristic of Australia, are almost 
entirely lacking in New Zealand. Bur, on the other hand, there 
are plants belonging to the sanie genera of several important 
natural orders, such as the Myrtaceae (Metrosderos, Leplospor- 
mum), Scrophulanaceae, Rubiaceae, and Pinaceae, found in both 
countries; while there is actually a very considerable number of 
identical species. This is well itlustrated by a comparison of 
Australian and New Zealand Orchids. In New Zealand.a number 
of “new” species of orchids found in recent years are still waiting, 
I believe, for publication of authoritative descriptions, so that i 
is not possible to state accurately the total number of species, 
eighty-hve may be taken as an approximate estimate. Of these, 
ony seven are epiphytes, viz, — un * 

Dendrobiuent . - L 
Bulbophyllim .. Li ff 2 

ot parcpcntlys: 22 beh ga Be ee se oe ! 
irr Me ne oe me toe ee tn A ee 

The last-named is the only genus not represented in Australia, 
and the two species of Bylbopiyllum are closely related to Aus 
tralian forms. Of the terrestrials, the following genera are com- 
mon to both countries — 

Gastvadia Péerastylis 
Spruranthes Calecna 
Calachihes Acianthus 
Thelymitra — -  Toarnsonia 
Orthaceras Lyperanthius 
Prasophyltiemn / .Chiloglattis 
Micratis Caladania 
Corysanthes 
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When we come down from genera to Species, we find at least 
twenty-four New Zealand terrestrials conspecific with Australian 
forms, “hese include such well-known species as Gastrodia 

sesamoides, Spivanthes sinensis, Calochihis palidosus, C, Robert- 
sonit, six Thelymitra, two Microtis, Orthaceras strictum, Ptero- 
shulis ittans, &. wana, P, barbata, and Cateana wainor. 

Even more striking and suggestive is the relation between less- 
«nowt and rarer forms. Chiloglottis fornucifera, so far as 1 
know, has been recorded only in New South Wales on onr con- 
tinent, yet it occurs in New Zealand. ‘The Australian species 
of Adenochilus (A. Nortonit) 1s restricted to a few Inghland areas 
yw New South Wales, and the onl other known species, closely 
related, is 4. gracifis of New Zealand. An analogous case is the 
undoubted affinity of the New Zealand Touutsonia deflexu with 
the Tasmanian Y, viridis. cAnd tt seems probable that further 
comparison of Australian and New Zealand terrestrials will ads 
to the Hst of uectial species common to both countries, for only 
recently it has heen found that several supposed New Zealand 
endemic forms sare identical with Australian apecies, Hooker's 
Pterostvlis pubernia is urloubtedly Robert Brown's P. uaa; and 
Cheesemnan’s P, Matthewsii tallies in every detail with our 
familiar P, audans, Tt is quite likely chat comparative study will 
reveal further cases like these, 

How are we to account for the identity of species and the 
affinities of other closely-relatect forms in su many genera? The 
archidl flora of New Zealand appears to he more nearly related 
to that of Australia than to that of any other region. It ig cun- 
eeivable, perhaps, that minute seeds of orchids have beer con- 
veyed by wind across the Tusmau Sea, and that oniy these forms 
which fiaye found suitable provision for their necessities in their 
new home have survived. But this theary seems to he open to 
many objections, and to he incapable of explaining ail the facts 
that are involved. 

The whole subject provides a. most interesting field for investi- 
sation, and meanwhile it seems hardly wise to ignore the remark- 
able affinities between the New Zealand and Australian Roras. in 
order ta use their alleged absence as an argument against & former 
land-connection, 

PRESERVATION OF FAUNA. 

At the Science Congress the Couneil resolved to recommend to the 
Federal and the State Governments that a biological survey of the 
fauna of Australia be undertaken, and that euch State Government 
establish a small sub-department to co-ordinate and administer the 
laws governing fauns and flora. 



“id Alien Plants Kecvorded as Natnralised ov UV tetoran 155 

ALIEN PLANTS RECORDED AS NATURALISED IN 

VICTORIA. 

Published by the Field Naturalists’ Club of Victoria from informa- 
tion supplied by Messrs. J. Ws Audas, POR. H, St. John, ancl 

P. F, Morris. 

The migration and spread of weeds are closely studied by 
plant ecologists, agriculturists, systematic hotanists and entoniola- 
gists, and many of the problems are vital to agricultural and 
nalural production i crops and flora, 

There were 452 alien plants on the list published with the 
census of 1928. The present addition of 52 species is comprised 
of grasses, 17+ clovers, medicks and other fodders, 7; gardens 
escapes, 12; andl 16 other plants introduced from abroad, by way 
of boats, in ballast, packing, fodder and impure seed. Of the 
20 families represented, Gramineae leads with 27 species. 

Foreign plants recorded as having established themselves. suffi- 
ciently to be declared naturalised now form a prominent part of 
the flora, and they are steadily increasing at the rate of abotit 
six a year. 

OF the 504 plants now declared “Naturahsed Alietis”. 86 have 
been declared pests under the Noxious Weed Act of 1928. Several 
plants are poisanous to man and beast. 

73. Add Agrostemma Githayo L., delete 
Lychnis Githago .. .. ’ Poison Curyop, 

7h Add Agrostis palustris Hudson, “Red- 
top Grass” . F'od- Gram. 

7a, Add Agrostis tenuis "Vusey, “Brown- 
Pp; Lawn Gram. 

Th. Add Ailanthus glundntose Desf., =C hi- 
nese Tree of Heaven” .. Orn. Simerub 

74. Add Allium sphacr pcephatnm L., *Round- - 
headed Onion” .. Weed Liliac 

74. Add Aloe arboi “escent Mill, “Tyee Aloo” Ornam. Liliac 
74. Add Alopecurus pratensis L., “Meadow 

Foxtail Grass” .. G. Kod. Gram. 
74. Add Ammophila arenaria {L.) Link., 

delete A, arundinaces ., . Sand Grain 
74. Add Amusinekia Irisputa R, & Pay., de- 

lete A. angustifolia... . Weed Borag.- 
74. Add TE ial i sarictf eri Brot... “Silk 

Orn. Asclep. 
74. den Arrhenathertm elatins ( L. y Beauv, 

delete A. avenacaum .. _— — 
74. Add Artemisia A berstaaiim ta “South- 

ernwood” . Orn, Comp, 
74. Add Aster sqamatus: Hieron, “delete 

Spring .. .. Weed Comp. 
74. Add Avena barbate Brot., “Barbed ¢ Out- 

Brass” .. .. . ‘ Lit. val. Gran, 
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76. Add Avena sterilis L., “Barbary Oat” 
75. Mid iia strigosa, Schrad., “‘Meagre 

a 

. Add Boutelous | gracilis Lag., delete B 
oligostachya . - 

S' Add Brachiaria dislachya (LJ A. 
Camug, “Two-finger Grass” 1... , 

Add Brassica wigem Koch, “Black Mus- 
tard” . 

Add Bromus ‘cebadille ‘Stend., “Chilean 
Brome Grass” ,, ,- ; 

Add Bromus villozus Forsk., delete J 
PUECEMUS 6. 

» Add Bromus tector um. 'L., “Wall Brome” 
Add Cirsium arvense Seop. 4, delete Car- 

auits arvensig .. . 
.,Add Cirsium lancediatum ‘Sen, delete 
. ., Carduns lanceolatis .. 
Add Cirsium Manitentm. (see Silybum, 

p. 82) ,- 
Add Carduns “tenuiflornes ‘Curtis, “Slen- 

der Thistle” , 
_Add Carthamas lunatus 3 delete ‘Ken 

trophyllum lanatum .. .. . 
Add Centaures paniculata L,, “Purplish 

Cornflower” 
_ Add Centaurean y epens ‘Li; ‘delete C. ‘Picria 
For Cerastiune quaternellumn read 

Moenshw, erecta, p, 79... 
Add Cerastium glomeratum Thuill, ‘de- 

lete CL vidgatum . te 
Add Crataegus manogyna "Jaca, “White 

Hawthorn” .. - 
Adda Crataegus oleyacanthe EE. “Haw 

thorn or May" .. as 
For Coiingia read Conringia a: 
Add Cuseuta epalinum they “Plax 

Dodder” ., ny 0 
Add Crsenta exeropaea L., "Greater 
‘Dodder” ., ., ewe yt ee 

Add Gugenia racemesa Mart., “Scented 
Dodder” _. . shoe oo 

Add Cystisns proliferns La - “Tagas- 
aste” ._ . . 

Demuzeria for Desmazeria i 
Add Erigeren crispus Pour, delete H. 
lintfoltza =. - 

Add EBrodtium. RBotrys ‘Bert., ‘Needle 
Stork’s-bin"” 2... 0... 3 

Add Freesia refracta Klatt. “Preesia” 
Add Glyceria tipunticn S:, ene Sweet- 

Grass” -. .. 4. Fol oa 
Add Heliotrapinm ‘suepinaem, “"Greeping 

Telictrope” .. 
Add Hordeum maritimam ‘With., “Saline 

Barley” .- -- - - o « 

Lit, val. 

Lit. val. 

. Lit. vale 

Weed 
Ornam, 

» | Fod. 

Pest 

Lif. val. 

Viet. Nate 
Vol. XIX. 

Gram, | 

Gram. 

Gram. 

Crue. 

Gram 

Gram. 

Geran. 
Trid. 

Gram. 

Borag. 

Gram. 
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78, Add Hordeum nodosum L., delete H. — 
sectlinum 2. . 

78. Add Jris germanica L, “delete Lindl, 
78, Add Leycesteria formosa Wail, “Hima- 

. Taya Honeysuckle” .. . Orn. Caprif. 
78, Add Lobularia maritima Cb. y Desv., de- 
, lote Alyseum maritimun, DP. 74 6. 5- —j = 
79. Add Lonicera japonica Th,, “Japanese [ 

.,°. Honeysuckle” 5... - Orn, Caprif, 
979.- Add Lythrum flexuoaum., Lag., “Wity 

*  Loosestrife” .. Weed Lythr- 
79. Add Medicago lnciniate ‘Mill, “Gnawed : 

Burr-medick’’ .. Fod.-. Legum, 
72. Add Medicago confinis Koch, “Tubercle 

. Burr-mediek” .. .. .. 1. FBod, Lesum. 
99. Add Mentha viridis 1:3 “Spearmint” .. Arom. Lab. 
80. .Add Onopordon_acaule L., delete QO, _ 

acaulon .. - tre he — — 
80. Add Paspalum Urvillec. Steud., (Vasey . 
‘Grass’ .- Fod, Gram, _ 

20. Add Penniseter villosum R_Br.. delete 
-. . BP. tongistylum .. . . Ornam, Oram. _ 
30. Add Phaloris arundinacea Te, “Reed P 

Ganary Grass”... .. .. Pod, Gram. | 
80. Add Pkalaris stenoptera “Hack. (P. 
," - tuberosa, bulbosa, commutata of Aust. Pod. Gram, 
80, Add Phalaris parndoxa L., “Gnawed ; 

Canary Grass” .. i. +- Fod. Gram, 
80. Add Plantago arenauria W, & K., “Sand 

| Plantain” .. . -- -- Fod, Grant 
81, Add Polypogon futosus Hitch., “Peren- 

nial Beard-grass” . . -- Li. val Gram. 
81. Add Rosa canina. L., “Dog Rose” .. .. Ornam. Rosac. 
81. Add Rumex luxurians Le ~pitgant or 

», »- Luxuriant Dock”. .. Ornam. Polyz, 
82. Add Saponaria officwualis “E./ “*Soap- 
wort”. Poison Cary. 
82. Add Selerochtoa, dura, Beauv, “Hard 

Meadow-grase” -. : Sl, Fod. Gram, 
82, Add Scorzonera laciniata ‘Ly “Yorn 

\ -Viper's Grass” .. .. . -- +. Weed Cortip- 
82. Add Selaga caryrubana i i “Water- - 

finder” .. oe ee Weed, Selag. 
82. Add Setaria peniculata. Reanv., “Rent 

; Pigeon Grass”, delete S. nigrirastris Fod. Gram, 
B82. Add Silybum Marianum Gaertn., delete 

Carduus Marianus, -p. 75 — 
42, Add Solanum clacagrifoliumt Cav., “Olo- 

aster Nightshade” .. - . Weed Solan. 
B82. Add Solanum villoxun Willd., “Hairy 

Nightshade” .. ._ ;. Weed Solan. 
82. Add Tolpis umbellata Bert, “Tolpis” Weed Comp. 
83. Add Trifaliem Boccont Savi., “Bos- 

: cone’s Clover” .. .. - -= Fod. Comp, 
33, Add Trifolium cornuum Brot., “Droop: 

/ ang Clover”, delete T. parviflornm. -- Fod - 
83. Add Trifolinm ae Penctien: 4 L., “Suffa- Legom, 

cated Clover” .. 1, .. j -. SL Fod. Legum. 
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THE STARLING, 

By B, Blackbourn, 

Ata recent meeting of ony Club, it was a pleasure to hear members 
spesk in defence of the Stacling. Never before, in this countey, have 
C heard a word if ita favour, yet in England it is, without doubt, me 
vf the maxt useful birds to the agriculturalist. Beme almost entirely 
insectivorous, its only Japse is during the ripening of the cherry crop. 
The love of this luscious fruit 1b shares in common with many other 
birds, and from the time when the frait begins te colour until the laat 
cherry is picked, it 16 necessary Lo keep mien with puns in the orchards, 
from daybreak until dusk, to protect the fruit. 

The worst periods ere at early morning and late afternoon when the 
Rocks of Starlings are on their way to, and returning from, their 
feeding-grounds. During the remainder of the ycar they do nothing 
but good. and account for millions of gruts and ether insect larvae 
which would otherwise do an immense amount of damage. I have 
frequently seen the birds steadily working down the rows of turnips 
ina field, Investigation showed that they were feeding on the larvae 
of a fiy thal causes a gall or swelling Lo form on the surfate of the 
tornip. With a sharp peck of the bark, the top of the swelling is 
removed and the grub picked put, and one could Ivook in vain for a galt 
that had escaped the sharp eves of the bins, 

lt seems clear te me that Starlings have been led to attack fruit af 
all kinds. in Avstralia, owing to thirst created by the heat and dry 
ness of the climate, The Stayling js nermally a ground-feeder, and 
dry ground and vegetation, combined with intense reflected heat, must 
he extremely trying to a@ tard native to a country where vegetation 
ia almost always green and where the ground is never uncomfortably 
warm, and more usually cool and damp. Possibly, algo, many insect 
Jarvae upon whith it feeds descend to greater depths, attracted by 
the moisture iower down and to escape the surface heat, thas making 
it harder for the birds to get sulficienlL moistuve for their bodily 
requirements. 

The food of ‘the Starling consists principally of “wire- warms". 
“leather-jackets”, grubs, etu,, and 1 do not remember ever having seon 
one eal a Worm, thoneh doubtless it would di so readily enough if 
it canght one on the surface, The noise made by a Auock of Starlings 
quartering the ground would undoubtedly be heard by the worms and 
load to their retreating deep dawn into their burrows, 
One of the most wonderful sights in the bird world is that of a large 

Hock of Startings in Aight. The marvellous evolutions perfprmed with 
astounding securaey as if at the word of command, the rising and 
falling, the graceful sweeps to right and left, with never a mistake in 
the closely packed multitude, fills the beholder with admiration. Late 
une afternoon, my attention was attracted by what appeared to be an- 
immense dark cloud on the horizon, moving somewhat rapully, and 
every now and then becoming invisible. As it cnme towards me, it 
resolved ilself into an immerse fluck of Sturlings, the periods of 
invisibility being caused by light reflected from countless. thousands 
ai wings when turned at a parhnier angle ta the rays of the scthing 
abn and at that moment. harmonising with a background of light- 
coloured cloud. 

The good done by these birds far outweighs any damage caused to 
otchardists, Ut is easier for the fruitgrower to protect his fruit during 
ripening than it would be for farmers Ww combat the millions vf insect 
pests’ annually destroyed by these usefgl hirds, 
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FIELD NATURALISTS’ CLUB OF VICTORIA 
PROCEEDINGS 

The monthly meetmmg of the Club was held in the Royal 
Society’s Hall on Monday, October 10, 1932, at 8 pm_; the Presi. 
dent, Mr. J. A. Kershaw, C.M.7.S.. presiding avert an attendance 
of ahaut 60 members and friends. 

CORRESPONDENCE 

A letter was received from the Chief Inspector of Fisheries. and 
Game, Mr. F. Lewis, asking for the assistance of members in 
reporting hreaches of the regulations. It was decided to accede ta 
the request, 

REPORTS 

Reports of recent excursions were submitted as tollaws:— 
Ringwood, Mr. Geo, Coghill; Arthur's Seat, Mr. J. A, Kershaw ; 
South Morang, Mr. A. If. Proudfoot. ; 

ELECTION OF MEMBERS 

Miss L. A. Dyail and Mr, Geoff. P. Riley were elected as ordim- 
ary members of the Club. 

GENERAL BUSINESS 

Mr. L. W. Cooper was elected Hon. Assistant Secretary. 
Mr, Chas. Daley reported that the meeting of the Australian 

and New Zealand Association for the Advancement of Science, in 
Sydney, had bee very sticcessful.' 

Attention was drawn to an article in the daily press, stating 
that a party of 300 field naturalists had recently destroyed all the 
wild flowers in the country: near Frankston. Tt was decided that 
the paper concerned he informed that this Clih was in no way 
connected with the outing. 

LECTURE 

The lecture was delivered by Mr. Chas. Daley. B.A., F.LLS., 
his subject being “The Preservation of Fauna an Flora.” He 
stressed the necessity of setting apart reserves of sufficient size 
aud in proper surruundings and under efficient control, to enable 
represeutatives of all the mative fauna and flora to be preserved for 
all time, Examples were given of what varias countries were 
dome in this direction, 
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EXHIBITS 
Mr, C. French, junr.—/endraiium strealaiuan, from Easy Gipps- 

land, 
Mr, H, P. McColl Acacia salignia and Indigefera australis. 

Mr. A.D, Uardy- Phobalixon squameus, and Awlardier, (sp.). 
Mr. J. Preame. Dieris punctate. 
Mr, 0... W- Cooper—Pranella lasmunica, 
Mr. |. Hammit—Chorizent cerdota, Chamacloucium. wacina- 

inm, Lhoiskye alpesiris, Prostantheve rotundifolia, Pasiesta late 
falia, and Clenestis aristata, 

Mr, H, Stewart—Fungi tound on decaying wood’ SSS ter eid 
lobatum and Porta (sp.). Also Acacia saligne, A. cyanophytla, A 
rhetinodes, , pyenantha, and Eriostemon myoporvides. 

Migs a4 M, Haynes —A large hean from Queensland. 
Mr. 5. Kenyon. —Fucalyplus gracilis, 2. torquata, Acacia 

tenudfaiie A_.satiqna, Grevillea iwifolia, G. frinerois, Haken 
faurina, AL stricts, atic Altriples rremenalariuns, 

Wattle bark is of great commercial value jor tanning leather 
ior use in various trades. Receit reseatch has shown that the 
names of the “Black Wattle’ group have been very mixed. In 
Victoria the name Acacia deenrrens is often wrongiv applied to 
Acacwy mollissiug or -tcacia dealbate, 

The jollowing key will help those interested to determine the two 
Victorian species. It is chiefly based on leat characters: -- 
(a) Glands extending the whole length af the rhachis ., 4. dealhnia 
fu) Leayes and stems glaucous, pinnules usually crewed, 

opposite or alternate, broad Hnear, obtuse, attached at 
an angle oi 60 degrecs; 2-5 mm. long and 0:640-8 mia. 
broad. Plowers carly spring, Tannic acid content of 
hark. 17-35%. C 

(b) Leaves. and stems rarely glaucous, very haley when 
young, and vellow in colour; older leaves scattered 
with bairs. Piuaules often overlapping, usually abier- 
nate; spathalate to linear oblong; angle of attachment, 
45-9 degrees, froin 3-5 mm, long and 0-5-0. 75 tym 
wide. Flowers Nevember-January. Tanmic acid con- 
tent of back, 30-50 per cent. ,, . veo Ae wreltissinan 

(b) Pinnules 8-18 mm in length, widely spaced. 5. 1 anim. 
wide Flowers August. Native to Ne Sauth Wales 
Yaume acid content, 35-45 per cent: A eee tb oe  deeurrets 

Acaria decurrens Willd, (A. decirrens var- dovanatia Rentham). 
“Black battle” of No ew South Wales, is ofteti cultivated in Vie- 
toria under the name “Sydney Green Wattle”. Tr New South 
Wales, 4. mpoltissona Willd, Ct. dectrrens van. mattis. ) is known 
vs “Black or Green Wattle”. m Victoria it is “Black Walile”, 
whilst wleacta dealbata Link, is the "Silver Watile”. 

Po F. MORRIS, National [lerbarium. 
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ENTOMOLOGICAL GLEANINGS FROM THE OTWAYS 

By F_ Erasmus Wirson, FES, 

As very little was known regarding the entomological fauna of 
that vast area of courtry known as the Onway Forest, a small 
party, of which | was a member, decided to-spend a [orinight there 
in January, 1932, Untortutrately, owing to abortive settlement 
projects, and the tea lavish use of the fire-stick, the character of 
the country has been changed very considerably. We were given 
ta understand hy old residents that al one tine much of the country 
that now can only be traversed by the aid of axe and slasher was 
miginally fine open forest, and that the early surveyors were able 
to ride without much difheulty through the area. 

In many parts to-day, it is almost impossible tu leave the road- 
side or firebreak owing to the density of the herlage, The Otways 
are notuble for (herr excessively heavy rainfall, and yearly aver- 
ages up to 75 inches are not uncommon, 

At the tinse of our visit very hot weather prevailed, atid one of 
the driest periods for many years was being experienced, That 
being, so, it is probable that our gatherings wete affected sorne- 
what by the abnormal conditions. Asan instance, [ might mention 
that on previous occasions | had found at Lorne on the eastern 
slopes of {he area, moss to he highly productive of imteresting 
forms of beetle life. Moss gathered on this trip, however, in all 
instances proved very disappointing, 
We made our headquarters on Turton’s Track, about eight miles 

irom Beech Forest, ma delightful piece of virgin bush, and spent 
ahout eight days traversing the country m various directidns. Com- 
paring these gullies with those of the Dandenongs, one could not 
but be struck by the pancity of species of the genus Acacia, and 
the absence of the familiar Sassafvas. We did hear that there 
was a gully further south where this tree was reputed to grow, 
bur no member of our party al any time saw exaitples on their 
rambles. Everywhere there was a luxuriant growth of ferns of 
many species, and I have never sven elsewhere such large and 
beautifully shaped specimens of the Chostmas hush, Prestanthera 
fasianthos Latill. At the time of our visit this tree was in full 
flower, and the contrast of their damly flowers against the dense 
masses Of green, was worth going [ar to see. 

Although our forest at Turton’s Track appeared to us to be as 
it must have been in pristine mes, with ifs giant trees towering 
into the sky, a little closer examination showed us that such was 
not the case. The existing large timber was but a sapling growrh 
to the timber that at ane Lime grew there, Mouldermg shimps 
of former forest giants hidden i the dense growth of shrub and 
wire grass testified to this, 

Ty was pleasing to us to leet Chat dainty little avian sprite, the 

Wiison, Entuenvlogicat Gleanings front the Otways in 



1H Witsoy, Entomological Cleanings fram the Otuays, i bn Lats 

Pink-breasted Robin, im the fern glades, arid the discovery of a 
nest showeil that dhese birds ace permanent residents of the Otway 
Forest. Dut one missed the Lyre-bied, that denizen of similar 
gullies in the east, and wondered why it had never penetrated into 
country so surtable for its mode of life, particularly when one 
ohserved that Menura's natural food was present in such abun- 
dance. Thi is not an article on the avifatina of the Forest, which 
has been treated with so ably by Judge Belcher in his book Birds 
of the District of Geelong. However. in passing, | might mention 
thar it was Interesting to see the prevalence of the beautiful King 
Parrot in the area, and oceastonally to catch glimpses of matty little 
Neopihoms partakeets and of Kristie-lirds on our wanderings. 

Bush Rres were raging in all directions, and fer most of the 
time we were there a dense pall of smoke hung over the country. 
In the forest land, Bursaria, Leptospermnrma, anc similar flower- 
ing plants are wanting. so that this usually prolific source of ento- 
mological collecting was denied us. Beating of herhaye over the 
homely gamp was alsn more or less wasted effort, so out attention 
was mostly devoted to log-rolling and splitting, the examination of 
moss atid leaf debris, anc searching fur aquatic forms of life. 

As ane night expect, beetles of the fatnily Carabidae were 
dominant both in numbers and im species. and many fine things 
were secured. Although F have a considerable number of speci- 
inens mounted, [ have not as yet studied them, but feel sure that 
some at leas! will prove to be species as yet undescribed. Heaps 
of Jeaves washed together mm the roadside gutters proved to be 
veritable carab boarding-honses, and often here we also capttred 
that fine, if not the finest of the Adeliums, 4. flazicarne Cart...with 
its wonderfully sculptured upper surface. Here also we garhered 
several examples of that rare and beautifel Staphylinid beetle, 
Anhmerns smoragdtucs Fv, a species which previgusly had only 
been taken on two gecusions. 

Stag heetles were represented by (wo species, both of which 
were numerous in old rotten logs, and of the two possibly Lissotes 
furcicornis was the commonest. Vhe smaller Syndesys cornutis, 
however, was not fac behind tt in numbers. and we thought tt 
somewhat singular that such a large proportion of the specimens 
noticed were males. [n the Lorne district I have taken two spectes 
of the genns Ceratoginotius, but on this trip we did not meet with 
the genus. 
A little mountain stream, from which we obtained our water 

supply, was much favoured by that handsome stone-lly Busthenop- 
ses venosa Till, and a search every morning rarely failed to 
produce several examples. This same ereck was also the happy 
hunting ground of hosis of the big Gyrinid beetle Macrogyrus 
nivelaris, Clk., and ane member of the party could never resist cap- 
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turing many examples ou each visit. It is one of the fest of all 
our Gyrinids, and was very numerous throughout the area, 

A sharp look-oul was kept for Suw-flies, but only two species 
appeared to be an the wing whilst we were there. About sixteen 
examples of the showy black and yellow Perga bicolor Leach were 
captured, besides a single speciinen of the common Perga dorsaits 
Leach. From larvae collected near cump I Jater reared two speci- 
mens of Perya bella Newm. both proving to be females, Another 
member of the party hred a male Saw-fly, which is probably 
referable to this species also, 

Jautlerflies were poorly represented in the forest cauntry, only 
about four species being noted, and apart from the common little 
blue Zisera lebradas Godart. were very scarce, Ants wete rot 
at all numerous but nevertheless several interesting lorms were 
bottled, and about a dozen new species are to be described as a 
result of aur efforts 

Weevils were not toe plentiful, alihough several quite nice little 
things were secured, particularly of the sub-family Craprorayie 
chides. ‘Che large Paropterws comfer Boh was oiten fond crawl 
ing on old logs and tree trunks, and two specimens of another 
large species, ? sunzent Jea were collected, Dogwood was in 
flower everywhere, and, as usual, was ot oF much attraction to 
insects. However, the common L.ongicorn Plerosfenns suturalis 
Oliv, favoured it, and numerous specimens were oticed.  Seara- 
baeidac of the genus Piylotocus. and three species 01 Mordelhidge, 
wert also taken in this plant. We had an interesting ¢xperience 
with Phylotacus ane day ina small open patch of grass land, The 
sun was shining brightly at the thne, and the air was literally full 
of Phyllotoces, besides which the grass and small shruhs were 
hent down by the weight oi clinging beetles. Very soon numbers 
were alighting on our clothes, and it wonld be no exaggeration to 
say Lhat hundreds of thousands must have been congregated in 
the area of abot one acre. The species in question ts close to 
the conimon P- rufipenmis Bois Init has not as yet heen deter- 
mined. We were also fortunate in witnessing an immense flight 
of a smail, green, searabaeid bectle, Daphucephala calaspidieides. 
Gyll,, in some low scrub country i the vicinity of Apollo Bay. In 
this case, all were on the wing, and flying inland, and our car was 
passing through them for nearly half-amile. ‘l'o me it was rather 
singular that ov one trip | should see two such striking fights of 
diurnal species, and yel Wave never witnessed such occurrences 
before, 
A keen look-ont was kept jor Deetles of the family Bryaprdae, 

and although eortsiderable nunthers were seen, only four or fiye 
species were collected, and nothing new was met with, I was 
fortunate, however, in taking examples of Kingolus flavasiqnarus 
C, et Z., which had not previously been recorded fram Victoria 
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Several specimens of the Byrrid, Pedilophorns atronitens . Lea, 
originally deseribed from a unique example T took at Lorne, were 
sved from mass, from which I also took a most interesting little 
bug. 

Abott the commonest beetle met with in opening up logs was 
the Cucuyid, Prestomss intermedims Rlackb., some logs yielding 
close upon a hundred of the species, An old friend was the hand 
some green and real Malacoderm, Telephorus nobilitates Erich. 
Its near relative, 7~ pulchellus Macl., was later seen in great num- 
bers on Howesing Bursaria, near the sea coast, Metriorrhynachus, 
of the same family, were very plentiful in the thick forest, and 
stveral species were gathered, including the fine M. rafemorgi- 
natius Les, the type locality of which is Lorne. A single specimert 
of a very showy Calachromts was also netted. One of the pretty 
little Tenebrionids of the genus Brycopis was fairly numerous, and 
seems to be a new species. One old log yielded three examples 
of a new species of Cotulades, which Mr. H- J, Carter is describ- 
ing, and a splendid heetle of the family Rhvsoditlae, the latter 
falling to the ict of my companion. Needless to say, that log was 
couverted into chips im our excitement to get more of these 
rarities. 

‘The nice little Stexotarsas arithmetricus Blackb., of the family 
Endomychidae, was frequently found, and one quite small piece 
of timber sheltered no fewer than thirty-four of them, ‘Iwo speci- 
mens of the nodulose Chaleolumpra pustitlata were taken om 
foliage. but Chrysomelidae generally were not abundant in the 
forest. 

Our teypers were sometimes rather ruffled owing to the attacks 
of a particularly voracious March Fly, Scraptta maculivestris, 
which was decidedly numerous. Three other species were also 
encountered, but whilst we were there were pot very plectiful, 
One Ane March Fly was taken on a Bursaria at Hordern Vale, 
but as yet [ have not had it determined, 

Crane Flies were leading objects of my attention, and about 
fifty specics in all were collected. Sone of the small species af 
Molophuilus and Tasiocera were, indeed, tuitnerous, and a sweep 
with the net. rarely failed to enmesh many of them, Passibly the 
finest Crane Fly taken was a huge Platy/hasia thal was new to 
me. 1 was fortunate in being able to learn something of the lie 
histary of the fine, large, mottled winged Austrolimuophila 
munifica Alex, which was found breeding under the bark af a 
fallen Acacia tree, larvae, pupae and adults all being taken at the 
one time, 

The locality has a somewhat evil reputation for its snakes, and 
during our sojourn there seven Tiger Snakes were encountered. 
This ted us to name our log hut “Tiger Snake Camp". A family 
of charming little Bush Mice alse shared the hut with us, and 
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Plate X 

Natural Bridge, spanning a deep gully off Turton’s Track, Otway Forest 

Photo: Chas. Barrett 
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their movements at night about the walls and floor never failed‘te 
send a cold shiver dawn my back. Imagination runs riet scme\- 
times, and [ was convinced when one ran aver iny face that my 
visitor was a veritable Tiger Snake. 

Several species of Mycetophyllid Flies were netted, and | had 
an interesting experience with one species in a dense Beech gu) ley. 
The moss-girt trunks and limbs of several trees were absolutely 
covered with thousands of these flies, often two or three deep, amd 
when disturbed it was hardly safe to open one's mouth, unless ane 
favoured an insectivorous dict, Never before have | witnessed 
such a congregation of Mycetophyllidae. Near our watering place 
wis a damp, mossy bank, which was prettily illuminated at mg hi 
by tuminous larvae, a single example of which I succeeded in 
rearing. Unfortunately, it did not fully develop, but it was, 1 
think, a member of this Family of fites. 

On the roadside we ¢liscovered, or, rather, cur moses did, 3 
Wallaby that had been run down by a passing car. It was so hifh, 
however, that none of us could muster up courage enough 10 
examine it for carrion-drequenting Coleoptera. 

Land shells were often seen, and several nice species collecied 
for the Museum. .A fine black species, near ithe large Paraphenia 
of the Dandenongs, was gathered by same members of the parr 

Sces were not at all plentiful in the forest, only about four 
species being bottled, One nite little yellow and black species, 
however, was often seen hovering around Eucalypt saplings. A 
large chip of hard timber, with a hole recently drilled dowx it 
lengthwise, attracted my attention, and on splitting it open I fuind 
that the driller was Calomelitia picta. Smith var. H7ilsont Cock- 
erell. This was rather interesting tu me, as J had previously foamed 
the species pupating in rotten, punky timber at Ringwood. Evi- 
dently, this showy Bee is quite as much at home in either hard or 
Totten wood. 
A delightful day was spent on a motor trip which the lel 

forester had arranged far us. We left Beech Forest, and travelled 
down the line to the terminus at Crowes, where we visited che 
wonderful Beech gully on the Joanna River. Two of us entered 
into a worly argument as to which was the finest bit of Berca 
scenery—the Meeting of the Waters, in the Cumberland Valley, 
beyond Marysville, or the Joarma Gully, My vote was for the 
Cumberland, but the other mins it a very close second. Several 
fine Crane-flies were captured here, and Dryopicd, Beetles searched 
for in the river hed, 

Froin here we descended inte that most Tertile of spots, Hotdirm 
Vale, passing on the way a beautiful valley, in which grew same 
splendid specimens of the tare tree-fern, Cyathea. cunningham Ak. 
At Hordern Vale, some lange patches of Bursaria were in flower, 
which provided us with some gond collecting, A very fine aid 
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tlistinct farm of the Cetonid. Chthria exenemts Burm, was taken 
here for (he first time, besides four or five species af Jewel 
Beetles. The Lucanid, Compriana vutilans Drieh,, was fairly plen- 
titul, and noteworthy for their large size, Later, a halt was called 
for lunch at the Avr Rever, and an the timber of the bridye Lb foul 
a specimen of the metallic blue Longicorn, Phaolus tetallicis 
Newm, ‘Two species of Asilid Flies were also captured, besittes 
a particularly nice, highly-coloured litthe Hydrophyllid Beetle. 

Our track then Ied through a glorious stand of Encalypras 
globulins Labill, and of to Apolln Bay, thence hack through the 
ranges to our temporary home in the scrub. To me ir was inter- 
esting to see lots of beautiful red Epacris blooming near Apollo 
Ray at this time of the year, January. 

As some members of the party had to return to the city, we 
struck camp and made back to Beech Forest. Two of us, lowever, 
decided to spend a few days in the more apen cotintry at Gellt- 
brand, and were well repaid by so doing. ‘The fact that we bug 
hunters were in. the country seemed to be well known evevywhere, 
and immediately on alighting at Gellibrand L was accosted by a 
small urchin, who wanted to know the name of a huge specimen 
of the Click Beetle, Tetratobss weureaye Cand, which TL thankfully 
accepted, Tn this more open country all insect Sife was far mare 
abundant, and we added very considerably to our collections. We 
found the Jewel Beetle, SNgmedera breme?d Uope, here in tair 
nuntbers, and several interesting melanic fornts were secured, The 
tuany-spotted Cisseis 12 maculata Fab, was very common on the 
foliage of Xanthorrhocas, and examples af the dainty Stigmadera 
kerremanss Bikb. also taken on Howers of Leptosparmum. An 
additional Lucanid, Rhyssonotus juguiaris Westw., was unearthed 
under an old log, anc another welcome find was five speciinens of 
the rare Longicorn, -Tthemistus tricolor Cart. Two species oi 
the tiny Cetonids, Micrownlgus, were beaten from Leptospermune, 
and farther specimens of the aforementioned form of Clithria 
excuenis Burm, 

‘in additional Saw-fly, Plerygophorus interruptus Klug. also 
occurred here, two specitnens being laken, Two species of Skip- 
per Butterflies were sparingly taken, and a pupa, which when it 
emerged proved to be a inale Heterotympha solandri, 

After four days’ Intensive collecting in this interesting locality, 
we returned to the city, but with many regrets, feeling that an 
enormous amount of work still remained to he done towards eltici- 
dating the fauna of the Otways, 

The Contec of the Field Naturalists’ Club of Victoria invites members 
of kindred sorieties who may he visiting Melbourne to attend the Club's 
meetings, 
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THE PIGMY FLYING POSSUM 

ty Davi Frray, G.5Sc. 

Ti is very doubriul whether any auinial, small or large, furred, 
featlwred, or sealed, is More aptly fitted with generic and specific. 
names than crubates pyymeres—the “‘prguiy acrobat"—one of 
our snallest marsupials and the midget of the Possum family, Yet 
this little silver-brown creature is very diffienlt to domucile ior 
observation, and is of such delicute structive that one must exer: 
cise every care ro avnid causing injury when handling it. 

The following is simply an account of personal attempts, success - 
ful and otherwise, at hinting and keeping these delightful }ule 
marsupials. There is little need to deserihe the “feathvr-tail”, 
except to mention that it 13 equipped will a marrow gliding men- 
brane, seen in the larger, Flying Phalangers, the tail 18 distichous, 
or flattened, and fringed with hair along the sides, while the total 
lengttt of the head, body anil tail rarely exceeds £4 inches. 

Several years ago a friend at the ‘Veachers College, Melbourte, 
who, 1n his rural school dava, hac heen statiuned at Bendoc, in far 
east Victoria, reported that he had seen large numbers of Pigmny 
Flying Possums eighteen months previeusly, when wandering 
through a pateh ot serub in that distiet. Just alter nightfall he 
ehanced ta flash his torch through the trees to make sure of his 
bearings. Imayine his amazement on seemig, all about hiny. tiny 
“flat-looking™ animals, some gliding in short Jeaps from branch te 
branch, and others peering cautiously rounel provectine bark, Ac- 
cording to my irieac, there were hundreds of these small, teather- 
tailed creatures all in the one area o7 bush, and this is the oniy 
record I have of an apparent colony of derabates. TL would be 
interesting to hear of any similar observations. So alluring was 
the news that in the following summer vacation I se, out with # 
fellow-enthisiast to search the Joculity.. 
We arrived in due course, ta find that, unfortunately, clearing 

dperations were already well advanced an the very spot. Ilow- 
ever, u number of old dead trees among the green timber provided 
great exerose in the way oT axe-work, ard as they fell we watched 
expectantly for Pipaiy Possums; but vote appeared. Bul ov 
teacher friend's story was borne out by the discovery ut nuntbers 
of the ball-like leaf nests. Tt was not until a week later when one 
rotten old warrior came dawn with a dust-raising crash athwart 2 
loaded rifle that three “feathertails" were seen bolting for dear 
life in their characteristic jumps and seitrying tins away fron 
the ruins of their sexttered nest. Oniy one was capiured. It was 
nearly dusk, and, in the general excitement, which included the 
unforgettable explosion of the nfe (fortunately in a safe clirec: 
lian), 1t was not easy to follow the movements of our tiny quarry 

That was the only specimen of 4rrabates captured in the area 
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which had previously heen so rich in the species: but the evidence 
of deserted nests was very definitely present, Had same Brush- 
tailed Phascogale found them out, or had clearing activities and 
lack of fond vaused the disappearance of the Pigmy Phalangers? 
it was certainly a mystery. 

Some miles distant from the locality, a mght ramble. aided by 
torch beams, restilted in the actual speetacle of a ‘“feathertail’’ 
scurrying aloug a slender branch, where the mite was quite 
dwarfed by the surrounding leaves, but soon it was lost to view. 
Next day, a dead tree, sixty yards distant, measured its length m 
very quick time, due to the effective help of the local wood-chop- 
ping champion, and itt addition to a Ringtail family, 2 scared 
“pigmy' was caught. It was possibly the one seen the night before, 
for ali other neighbouring hollow trees: proved to be “blanks"*. 

Tn the pouch of this Monaro female were twa delightful “joeys” 
with the first signs of a Curry coat, and naturally our spirits soared 
at such an unexpected stroke of luck. This nest aud also the other 
deserted ones, were of the cluracteristic ball-shupe, made cxelu- 
sively of dry eucalypt leaves, the whole structure beng of a size to 
rest complortably in one’s hand. The situation varied from kiut- 
holes to the much favoured small branch traversed by a hollow, 
even to nests place! inside a dead trunk, 

Our captives were progressing very favourably in camp at 
Bendoc until the day of an absence of 14 hours, when we returned 
to find that small black ants had scented the honey food of the 
little animals. ana were overwhelming the cage and its inmates in 
thousands. The female had thrown hee offspring Erom the pouch, 
and was frantic, That was the end of the poor little “pigmies”, and 
of our luck at Bendoc. We spent half the night picking those 
horrible ants from the Phatangers, but alt to ao purpose. They 
gradually became weaker and weuker, refused to eat, and only one 
reached Melbourne, to die very soon afterwards. 

The Pigmy Flying Possum seems to inhabit a variety of forest 
country, though it is most at home in the thick timber typified hy 
Gippsland. The first specimen { had came from the red gum 
country near Mathotiva, N.S.W. ‘'Krastus”, as we named him, 
arrived by post with his brother, packed in cotton wool. in a match 
hox. The two were very young, as may be guessed. and only 
“Erastus” stirvived, to delight us for nearly three years with his 
tricks at night, He had some hair-raising escapes from annihilation 
dunng this time. One day be was being shown to visitors when 
he became frightened and leaped to the ground, “Micky”, a black- 
and-tan terrier, had focussed a wicked pair of eyes on him from 
the beginning, atid now with a single snap he gathered poor 
“Erastus” into his mouth. A frenzied kick such as “Mieky"' had 
never experienced before or since caused him to drop the “pigmy”. 
and instead of mangled remaiis there sat “Erastus” quite alive and 
well, though considerably damp from “Micky's” salva. 



Photo: D. Fleay. 

Pigmy Possum (natural size) licking honey from a spoon. The syndactylums 
toes of one hind foot are visible. 
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On another occasion, it was thought an excellent scheme to en- 
deavour to take a flashlight picture of “Erastus” in his lively noc- 
turnal mood. Everything was beautifully arranged. The subject 
was nicely in front of the lens, and, with the usual swishing flare, 
the sheet was fired, When vision returned we were very con- 
cerned to find that “Erastus” had collapsed with fright. However, 
it took more than a mere flashlight to kill him, and soon he had 
recovered from the faint and was dashing about his cage, as lively 
as ever. 

A Boohook Owl, which escaped from its cage for a while was 
much intrigued by the continued flashing back and forth of 
“Hea stis's white under surface as he shot repeatedly from cage 
wall to wire. Only just in time was the bird discovered making 
determined drives through the wire with strong taloned-feet in 
the effort to add “Erastus” to the supper menu. 

As previously stated, it is extremely difficult to persuade -Icro- 
hates to settle down to captivity, though once this has been accom- 
plished the tiny creatures seem to do well. 

farly this vear a female <fcrobates and her three daughters were 
captured near Warburton. Receiving news of the capture, it was 
not long before we went to Warburton and took charge of the little 
creatures. They were perfectly healthy, with the exception of 
one of the immature females, which had a wound on the head, due 
to the bite of a dog which discovered the ‘“pigmy" when the home- 
tree fell. Tlowever, the mother refused to scttle down. She de- 
clined food, and within a week had passed away in the manner of 
the unfortunate “pigmies” from Bendoc. As the small creatures dis- 
like cardboard boxes, cotton woo}, or flannel to sleep in, they were 
supplied with a hollow log, the sectioned end of this natural home 
heing fitted with a pivoted board, cut to shape, so that an occa- 
sional inspection is possible. Dry leaves dropped inside the main 
entrance (there is another small hole at the upper extremity) were 
taken down to the end covered by the board, and here the three 
young Pigmy Possums fashioned the round, hall-shaped nest 
which is so typical of the species. 

Under these conditions the tiny animals seemed fairly content. 
though it is only recently that they have become sufficiently confi- 
dent to remain outside the log at night on the approach of visitors 
with lights. In connection with the transportation of leaves to the 
nest by the animals in their wild state, Iam inclined to think that 
they are carried in a roll of the tail in the manner favoured by 
Petaurus breviceps—the “Sugar Squirrel”. There is no direct 
evidence to establish the fact, but the Pigmy Flying Possum may 
vecasionally be observed to walk along with the tail rolled in a 
tight ring—this being a typical habit of many of the larger mem- 
hers of the Phalangeridae. 

Otherwise, at night the curious flattened tail is held straight at 
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Two Pigmy Possums and the hollow log in which they made their leaf nest 
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an elevated angle to the body when the small Possum is dashing 
about like an animated spring. So energetic are the nocturnal 
movements of the “pigmies’” under discussion that as they leap from 
the log home to the fly-wire cage front, and back again to the J far 
wall, the sound produced is a continuous and very rapid “ping- 
pong’, “ping-pong”! By means of the extremely light little bodies 
and the well-developed claws and pads of the digits, the Pigmy 
Possums run up the fairly smooth, vertical walls of their cage 
with the greatest of ease, and now that they have settled down 
to the new life their extraordinarily active movements when they 
are apparently flitting about all night, seem to indicate that in the 
bush the species searches very actively and long for its food. 

“Erastus”, the Pigmy Possum which was sent by post from the Murray 
River in a match-box. (Figure actual size.) 

Photo: D. Fleay. 

It is engaging at night to see a tiny bright-eved face gazing 
curiously at one from the log entrance, but the little fellows become 
very annoyed should the movable end be opened during the day 
time. In a moment a small face appears through the sereen of 
leaves. and if a gap is exposed, the leaves are actually pushed up 
to shut the daylight out ! 

Naturally in order to get the inmates out, one regretfully de- 
stroys the order of the nest, but pushes the leaves hack into the 
log. When the little fellows are returned they dive through the en- 
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trance away from the daylight, with never a backward glance, and 
for a long time, intent listening is rewarded by continuous rustling 
as the “pigmies” re-arrange the leaves into some semblance of 
order. 

In captivity Pigmy Possums are very fond of a diet of sugar, 
a dish of honeyed bread and milk and occasional hard-boiled frag- 
ments of egg-yolk. The chewing of sugar crystals was a sound 
which came to one’s ears at all times of the mght when the cage 
was. brought inside during cold weather. 

All experiments in the way of supplying the animals with ter- 
mites, moths, and other small insects, have been unsuccessful, 
though they are keen on the nectar from Eucalypt blossom. Sweet 
exudations from the trees, and also those from hemipterous 
insects probably supply a large amount of food in nature. The 
cage in which several specimens of Acrobates are kept soon ac- 
quires their characteristic odour—a sickly sweet honey smell, not 
by any means unpleasant. In their nocturnal movements, the small 
creatures pursule a very definite track. From frequent trips to the 
sugar and small dish of bread and milk they get their toe-pads 
dirty, and so any spot on the cage wall from which they habitually 
spring is definitely marked out. 
“One generally thinks of the Pigmy Flying Possum as an animal 

entirely lacking in powers of vocal accomplishment: and though it 
is mainlv a silent species, soft little sounds are occasionally uttered, 
usually in daylight, when the “pigmies” are rolled up together in 
the nest. It is difficult to describe these low sobbing calls, but 
probably as good a description as any is to compare them with the 
quavering whistling notes of Dottrels flying over in the night 
skies. 

In the colder months of winter, before these “pigmies” had fully 
adapted themselves to captive conditions, they were ly no means 
robust and healthy, and frequently. on cold mornings, they were 
discovered in a dormant state, very reminiscent of Dromicta nana, 
the Dormotise Possum. 

The “pigmy” with the tooth-marked head became very sickly 
two months after its arrival, and was repeatedly discovered in this 
dormant state. Finally, after a week of continued torpidity, with- 
out touching a morsel of food, it died. 

The breeding season apparently coincides with that of the Lesser 
Flying Phalanger, for one family found in the Ballarat district. 
had several furred young ones in the month of October. The 
mother and young ones captured on the Monaro Plateau during 
the trip previously referred to were found in January, but as num- 
bers of marsupials in this high country had very small young at 
the same time, it is probably an indication of a later season than 
that occurring in lower Victoria. 

Again, in similar fashion to the Lesser Flying Phalanger, the 
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Pigmy Possum evidently inhabits a nest as a family group. In 
support of this there is the evidence of the family found at the 
“White Swan”, near Ballarat, and the present survivors of the 
Warburton group, where the three immature females were caught 
with the mother, while one active member, which escaped alto- 
gether, was probably the male. Finally, without taking into 
account the Bendoc experiences, there was another family contain- 
ing several immature specimens discovered at a spot near Arthur's 
Creek (Vic.) last year. 

However, there is a great deal to be learned about the interesting 
habits of this beautiful, though secretive, little sprite of the tall 
gum trees. It has yet to be bred in captivity, and almost certainly 
most of the habits that are chronicled must be those observed in 
captivity. 

A LIZARD NOT PREVIOUSLY RECORDED FROM 
VICTORIA 

By C. W. Brazexor, National Museum of Victoria 

The specimen of Physiqnuathus gilberti Gray here recorded was 
presented to the National Museum of Victorta by Mr. W. J. 
Quarterman, who obtained it at Werrimull, in the extreme North- 
west of Victoria, 

Gilbert's Water Lizard is earthy brown above. with two longi- 
tudinal lighter stripes along either side of the back. The under 
side is a light reddish brown, The head is rather long, the eve 
mid-way between the ear and the snout, and the nostril a little 
nearer the eye than the end of the snout. There is a feeble crest 
on the neck and hack, and the scales of the back are keeled, the 
keels parallel with the mid-line. The hind limb reaches the tip 
of the snout when pressed along the body. The full size of this 
lizard is, from nose to tail, about 18 inches, of which 13 inches is 
made up of tail. The present specimen is about half that length. 
The species was previously recorded from Northern and Western 
Australia, 

The genus is represented in Australia by four species, but 
hitherto in Victoria by only one, the Gippsland Water Lizard or 
“Crocodile” P. lesueurii Gray. As the name suggests they are 
usually found in the neighbourhood of water, into which they 
jump, when disturbed, with a loud splash. 

Gilbert’s Water Lizard casually resembles the common Tree 
Dragon or Bloodsucker Amphibolurus muricatus, hut may be re- 
cognized by the fact that its body is compressed, whereas the 
body of the Dragon is depressed, and also by its stance, which is 
characteristic of the genus. The lizard stands high on its fore 
legs and the head is held well in the air. 
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ABNORMAL FORMS OF COMPOSITE FLOWERS. 

By Tartton RayMENT. 

The spring of 1932 might be referred to as a “Capeweed year”, 
Not only has the weed covered every piece of “vacant” land, but 
it has invaded the pastures and the roadsides, and last, but not 
least. the golden flowers adorn even the Tea-tree groves of Port 
Phillip Bay. Capeweed is ubiquitous, and strangers pardonably 
may regard it as a native of the country. 

This plant. Cryptostemma calendulaceum, is a native of Africa, 
but Australians usually refer to it as “Dandelion”. Why they 
should do so is not at all clear, since the two flowers are not alike; 
however, both plants belong to the great Family, Composite, 

‘q ; i — 

The pollen of Capeweed is much favoured by almost all bees, 
both hive and wild, so that the plant is a good “hunting-ground” 
for the hymenopterist. During my excursions I pay great atten- 
tion to the golden flowers. But I observe the plants as well as 
the bees—indeed, the study of the bees impels one to do so—and 
I am surprised to note several departures from the normal form. 
The ray petals are very long on some plants, and one form has 
developed a beautiful hrownish-red “eve”; that is, a ring of red- 
dish colour. Ifach of the ray-petals has a dark spot of a lovely 
tint. 

Another form has two rows of petals, the outer ones being 
longer and more numerous, while the inner ones are narrow, and 
incurved in a graceful way over the purple-tipped florets grouped 
in the centre. I had previously observed these abnormal forms as 
far distant from Melbourne as Geelong, and brought some of the 
plants home, so that I am now able to find them at Sandringham. 
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Fig. 2. Marigold, 

In the garden, the common Marigold, under the influence of 
the bountiful season, developed some remarkable features. Some 
flowers had extraordinarily large ray-petals, others an excessive 
number: a few had centres and tips of petals carmine. 

But the most remarkable forms developed a cluster of green 
flower buds in the centre of the capitulum. When the ray-petals 
withered and fell off as the seeds developed, the “secondaries” 
grew very quickly, and finally expanded to exhibit vellow petals. 
Indeed, on one flower some 31 “secondaries” developed, but 
several of these exhibited a single petal, of more or less tubular 
form, and with as few was two florets. The stems of these abnor- 
mal groups were fasciated, and it was noticed that the fertile 
seeds of the original flowers were very few. 

EXPLANATION OF FIG, 1 

1. An entirely yellow form of “Capeweed” (Cryptostemma calendu- 
lacewin) with long ray-petals. 

2. Some have a reddish-brown ring forming an “eye”. 
3. Others have a second row of narrow ray-petals incurved over the 

capitulum of florets. 
4. Upper surface of a ray-petal, shewing the dark colour. 
5. The under side of the normal petal is olive for the greater part; these 

are purely ornamental, for they bear no seed, being placed between the 
florets in the outermost row. Note the pollen-covered anthers standing 
up above the tiny corollas. 

6. Upper surface of a normal yellow ray-petal. 

FIGURE 2 

1. After the ray-petals on the normal capitulum had fallen, a fasciated 
group of abnormal! buds appear. 

, 3and 4. Some of the abnormal florets. 
Normal form of floret. 
Normal form of floret unopened. 
Abnormal! floret opened. 

8. (a) Small abnormal seed, and (b) normal form. 
NID O19 
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NOTES ON DICRIS PEDUNCULATA R. BROWN. 

By W. H. Niciocts. 

Diuris pedunculata doubtless is our most abundant “two-tail 
orchid.” It was first collected by Robert Brown, at Port Jackson, 
New South Wales, the brief description appearing in The Pro- 
dramus (p. 316). This species is met with almost everywhere, 
from the lowlands to the tops of our highest mountains. Cowslip, 
Golden Moth, and Snake Orchid are perhaps the best of the many 
popular names bestowed upon this exceedingly variable spring- 
time species. Though variable, it is easily recognized. 

Bentham (flora Australiensis, Vol. VI, p. 328) writes :— 
“This. species, with the flower usually pale-coloured and narrow, 
and easily known by the pubescence of the centre of the labellum, 
varies much, nevertheless, in the breadth of the several parts of 
the flower and in the raised lines or plates of the labellum, which 
sometimes end in broad, pubescent calli, separated by the broad 
base of the central pubescence of the lamina, sometimes are much 
rounded, incurved at the end, almost meeting, the pubescent centre 
of the lamina very narrow. The latter form characterizes the 
D. lanceolata Lindl.; but I have found many intermediates, with 
slight difference in other characters variously combined.” 

Bentham recognizes a variable plant. The pubescence, often 
remarked, is the chief characteristic of this species. The form 
Lindley described as D. lanccolata is doubtless the most common 
one, with the long, narrow labellum. The largest form of D. 
pedunculata is best referred to as variety gigantea. It differs from 
the typical form only in size. 

(Differt a typo, planta 30-35 cit. alta. Flores magnus.) 

T have collected this large form at Nobel Park, Victoria. In 
some of the specimens the blooms attain a width of 24 inches = 
app. (6-5 cm.). It occurs in swampy situations. Some of the 
flowers have the segments marked with brown, almost as gener- 
ously as is usual in the Leopard-Orchid (D, ‘maculata Sm.). The 
flowers of D. pedunculata vary in colour from pale lemon-vellow 
to orange—with green markings at the base of the segments— 
the lateral sepals (as usual in this genus) greenish. 

On the plains to the west of Melbourne, the plants with orange- 
coloured flowers are ofttimes plentiful, growing chiefly in hard 
ground. Some are very dwarfish. This season a surprise awaited 
me when roaming the plains not far from Sydenham; for there 
I found a colony of plants with flowers exquisitely coloured, bright 
canary yellow. The throat was zivid orange—at first glance, 
orange-red, this bright colour extending along the pubescent plates 
to within a brief distance of the margins of the lamina. 

On the plains—where the soil is very hard—D. pedunculata 
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Diuriy ¢edunculata R.Br \ 
’ (Note: Figures of the flowers drawn comparatively, Pigure “a’': actual 

size of the flower is 2) inches across.) 
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grows in tufts of many plants; the ttrbers are sardined logether, 
antl much misshapen through pressure; the roots often are curk- 
screwy. ; 

It ig not necessary to give here a description cf this species, 
which is widely distributed throughout Victoria, New South 
Wales. Queensland, South Austraha and Tasmania, 
The illustrations accotypanyitig these notes show some of the 

thany variations found id the species figured. | 
Fl. September to November; later in sub-alpine regions (until 

February), 
KEY TO LLLUSTRKATIONS, P. IY 

Dikris péeduacdlata R.Br. var. gigantea nu. var, (Nobel Lark). 
Column from Tront, 
A plant with mislormed tubers, ctc. Flowers canary yellow with vivid 

orange lamina. (Sydenham-St. Albans), 
Flower, pale lemun yetow-brown markings. ; 
Flower, canary yellow (Lane Lang; Victoria). 
Flower, canary yellow, very narraw labellum (Wonthaggi 
Flower, pale yellow, dark brown imarkings {Cravensville). 
Flower, soft orange, wholly (St. Albans). ; 
Tabellum, canary yellow, red brown markings (Cravemnsville) . 
Labellum, temon yellow, lateral lobes with deep.brown (Cravensville) . 
Labellum, decp orange, brown lines (Cravensville), 
Labcllum, pate orange, wholly (Cravensville). - 

» Labellum, deep orange and light brown markings (Bayswater). 
n. Normal trbers, ote, 
Srrctsatee pee 

CONCERNING CATERPILLARS, 

- For the Club's December meeting, the subject proposed is 
“Caterpillars”. Members are asked. to collect specimens during 
their rambles, keep them alive, and exhibit them at the +eetiig. 
Even very common kinds are desired tor a display that will be 
unique and excite geteral interest. 4 

The present 15° goad season. for insects of various orders. and 
caterpillars of maths and butterAies are abundant in many Jocali- 
ties, Probably some of the specimens brought ta the mectme 
will prove to be the larvae of scarce insects. 

A revival of interest in Lepidoptera is noticeahle. Years ago, 
btttterflies were as popular with the held naturalist as orchids are 
nowadays. There were dozens of hutterAy hunters in the Cluls, 
and severak whose interest deepened into scientific work on Aus- 
tralian Lepidoptera. Important papets dealing with moths and 
hutterflics have been published in the Naturalist, and the editor 
hopes to include in the next issue an article on ane of the inigra- 
tory species, by Mr. A. N. Burns. Field notes on butterflies. will 
le welcomed. This may be a “hutlerfly sunimter”” 

‘The publication of Dr, G. A, Waterhouse’s book, 1 hat Bufter- 
fly ts Theat? should do much to stimulate interest iw the most 
beautiful of all insects. whose life histories are of absorhing 
interest_ 
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PROCEEDINGS 

.. The monthly meeting of the Club was held at the Royal 
Society's Hall on Manday, November 14, 1932, at 8 p.m., the 
President Mr. J. A, Kershaw, C.M.Z.S., presiding over an attend- 
ance of about 100 members and friends, 

DEATH OF FOUNDATION MEMBER 

. The President expressed deep regret at the death of Mr, T. G_ 
Sloane, a foundation member of the Club, and a leading ertoma- 
logist. Members stood in silence. as a mark of respect to his 
memory. . - 

CORRESPONDENCE 

From Mr, F. Lewis, Chicf Inspector of Fisheries and Game. 
regarding permits being issued ta dealers to capture a limited 
number of seagulls. 

Frat the Forests Commission, regarding the gathering of wild 
flawers by school children. 

REPORTS 

Reports were giver as follows-—Wild Nature Show, Mr. W. 
H, Ingram; Excursions, Bayswater tao Ringwood. Mr, C. French, 
Jun.; Eltham, Mr. C, Barrett (in leader's absence) ; Beaconsfield, 
Mr. A.S, Chalk; Brisbane Ranges, Mr. V. I. Miller ; Royal Park, 
Mr, W, Hanks; Upper Ferntree Gully, Miss J. Raff (in leader's 
absence). _ 

ELECTION OF MEMBERS 

The following were duly elected: —As ordinary members, Mrs. 
A. Howell, Miss A. Jones and Mr. F. Oswell; as country member, 
Mr. J. A. Dundas; as associate member, Master Chas, Davis. 

GENERAL BUSINESS 

Mr. C. Barrett referred ta the campaign against Emus in West- 
ern Australia, A discussion followed, in which Mr, A, H, E, 
Mattingley, Mr. C. Daley, Miss R. Chisholm, and others took part. 
The Secretary was instructed to convey to the Prime Minister the 
Club’s protest against the method adopted (ase of machine-guns) 
to destroy the birds > and to write to the Royal Society of Western 
Australia, asking for further information on this matter. 

A 
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| LECTURE 
Mr, J, W. Audas read an interesting paper on “A ‘Trip to the 

Blue Mountains." The scenery and botanical features were de- 
scribed, A number of lantern slides from negatives by Mr, J. H. 
Harvey was shown, 

EXHIBITS 

Mr. J, W. Audas—Botanical specimens in illustration of his 
raper, ; 
! Mr C. J. Gabriel!—Cockle shells, including Cardium edule 
Linn., England; C. unedo Linn., Lord Howe Island; C, temiticos- 
totum Lam,, Wietoria ; Ll eniucardiym cardissa Linn., China; A. dto- 
neum, Sby., Willis Island. 

My, A. Mattingley—Aboriginal remains from the Coorong, 
South Atistralia. 

Mr. W. Hanks.—Specimen of leaf beds material, situated under 
the older basalt at Royal Park. 

Mr. H, P. McColl —Cast skin of cicada, live cicada, hawk-inoth, 
cup-moth caterpillar, hingus found on sawdust dump at ofd ovill; 
Mason's Creek, West Kinglake. 

Mr. II. Stewart—Lerp scale insects on Eucalyptus leaf, also 
five species of fungi, including Boletus sp. and Polyporous sp. 

Me. G. Coghill-—-Chamaclaucum uncutata, Kunzea. 
Mt. A. J. Swaby—Billardicra cymosa (garden grawn)}. 
Mr. A. S. Chalk—Roanuculay sp. (parden prown) ; nests of the 

White-browed Scrub Hen, Spotted Pardalote, White-eared Honey- 
eater, Bell Miner, 

Mr. Leo, W, Stach.—Fossils from Largon Creek, off Toorloo 
Arm, eight miles east along Prince’s [lighway from Lake’s En- 
trance. About a quarter-of a mile past Toorloo Arm a track leads 
to the left to Largon Creek, on the other side of which is a high 
bluff of pure Miocene polyzoal limestone with a thick band of 
Ostrea sp., and Clypeaster gippslandicus at the top. Exhibit in- 
cluded: Monoporella crassatina Waters (Bryozoa), encrusting 
Ostrea sp. Pectin gambierensis, Htwnttes corioensis McCoy, 
Cassis sp.. Clypeaster gippslandicus McCoy. 

Mr. George Lyeli, of Gishorme, a member of the Clb, has presented his 
magaoihceent collection of ‘Austealian Moths to the National Museum, and 
has. already sent pact of ihe collection (the Hawk-rmoths}. The collection 
cousists of 44,325 specimens, representing 5,522 species, and incliding 395 
‘type specimens described by Turner, Meyrick, Prout, Lower, and others; 
Each moth is beautifully mounted and is accompanied by full data, giving 
name, locality and date. The collection is housed tn 267 cabinet drawers and 
52 store boxes. | : ; 



ery Corman, Pollination of Dinris pedineutate R.Br. 179 

POLLINATION OF DIURIS PEDUNCULATA R.Br. 

By Eptre CoLemMan 

Most nature lovers ate familiar with the early morning visit of 
the bee to flowers cf the poppy. There is something spectacular 
in its movements as, lying on its back, it scrapes vigoronsly at the 
abundant and heavily-laden stamens, The frenzied actions suggest 
that time is the essence of its contract. Intent only on the filling 
of pollen-baskets, it is quite indifferent to the efforts of perhaps 
five or six neighbours foraging in the same flower. By 9 o'clock 
every poppy-flower in the garden is bereft of most of its precious 
ust, 
The pollination of orchids is certainly less spectacular, but tt 

provides an even more wonder[isl example of the perfection which 
insect-plant association has reached. There is no feverish haste. 
Oniy rarely is there any pushing and scrambling; yet each insect 
Visitor may set in motion mechanical processes of almost incredible 
perfection. Without apparent effort on its part, it becomes the 
unconscious agent of the orchid in a vital proeess—the transfer- 
ence of pollen. To serve this purpose there is no need to coat its 
hedy with pollen grains, for in most orchids they cohere in neat 
bundles, mealy or waxy, all ready for transport. With simple, 
effortless action the insect carries off, usually attached to its 
“head”. in tidy, compact bundles a5 Nature has packed them, the 
precious graing$ essential to the increase by seed of the plants. The 
pollination of Diwris peduncelata is one more chapter in that 
amazing story of which Darwin wrote the opening chapters. 

The pollination of this orchid is carried out m an efficient man- 
ner by a small black hee, Heltctes laxgutaosus Smith, The pre- 
sent paper deals with a variety of D. padunculata having flowers 
so large that each step in their pollination may be followed with- 
out the use of a field-lens, Using no technical terms, with the 
aid only of a few diagrammatic deawings, the process may be 
described so simply that a child can fully understand the purpose 
of an association between insect and flower, without which the 
orchids must cease to reproduce irom seed, or evolve some other 
means of securing Fertility, For in all species of Drwris the struc- 
ture of the ower precludes self-pollination, They tely for fur- 
tility upon the more ar less frequent visits of insects. A little study 
of their floral mechanism reveals how beautifully the flowers are 
adapted (a potlen-transierence by insects. Tn exceptional circum- 
stances sel{-pollination may be brought about by the same agency. 
but this sa mere fortuitaus happening, sa rare that it need not Le 
taken into account. 

The Howers of D. pedunculaty var. giguntea appear to be visited 
hy only one species of bee capable of removing the pollen masses, 
Like so many insect-pollinated Aowers, they are very conspicuous 

R 
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Divris pediuncutata R.Br, var. grgantes Nicholls. Flowers golden-yellow 
(or Sometimes orange) arith brown markings (Nearly natural size.) 

and have a sight perfume. They setrete no free nectar, but 
around the top of the receptacle 1s a Neshy, glandular ring which 
secretes a fiuid apparently palatable to the small bees. To reach 
the nectar, tssues must be pierced by an ingect having mmouth- 
parts suitable for the purpose. 
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Many orchids have evolved more highly spectalized nectar- 
glands. The “honey-disk” in Divris appears 10 be a vestige of 
more primitive structure. The finding in one flower of a larger 
bee, probably 4 fis mellifica, geipped so firmly by four protrusions 
of the mouth-parts that it was unable to escape, suggested the 
presence of nectar in the upper part of the ovarial cavity. The 
insect had not, however, disturbed either gland or pollinia. 

In all species of Divers, with the exception of slight differences 
in shape and size, the parts of the flower directly concerned with 
pollen-transference follow the same pla, and there seems to be 
fio reason why one species of bee should not polfinate them all. 
It is quite possible that it sometimes docs, but that fertilization 
does natalways follow. Though, under natural conditions, hybrids 
in the genus are not uncommoen, it may be assumed that certain 
insects associate themselyes with but one species, or that only one 
species of bee is able to remove the pollen-masses, 

Cut racemes of different species may be hand-crossed and will 
produce full capsules of seed. Whether these are fertile I have 
not been able to ascertain; probsbly not, for in certain orchids 
pollination may not be followed by fertilization for some weeks, 
though the swelling of the ovary is sootter apparent, and infertile 
seeds develop, 

It is interesting to follow the structure of the flower m Draurts 
and to note how beautifully every part js adapled to the accom- 
plistment of pollination, The labellum is rigidly sessile. Its base, 
and the: wing-like lobes embrace the foot of the short columm sn 
closely that, together, they form a stall, tubular opening leading 
to the avarial cavity. To reach the glandular, inner edge of the 
receptacle the visiting insect must exert pressure on the labellum 
in order to widen the opening sufficiently for the insertion af its 
mouth-parls. The contracted lower margin of the stigma extends 
into ihis passage, partly filling the already narrow opening- 
Occasionally an upward counter-pressure of the labellum proves 
too much for the small bee, and it remains, with mouth-parts 
firmly gripped, to perish in the flower, Placed in a killing-hottle, 
it may, either as a result of ils death struggles or the relaxing of 
the labellum, instantly become free. 

The dorsal Sepal 1s almost erect until pollination is effected, 
offering an open doorway to invited guests. One may safely say 
“invited”, for, like the opening in sunshine, or sultry weather, 
of wopoltinated Mowers tn the genus Thelynitye, and the spreading 
of segments in Culachilus, this pesition of the dorsal sepal may 
be read as an open invitation of which the small hees not infre- 
quently avail themselves. After pollination the fall of the dorsal 
sepal indicates that hospitality ceases. This movement differs fram 
the sleep-movement noted in many orchids, and from the mechani- 
ea] action of parts directly concerned with the removal of the pollen 
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trasses. It differs again frotn che movement of irritable or seinsi- 
tive labella in other species, I find, in the house or in the field, 
that the fall of the dorsal sepal invariably follows pollination. 
The pollitia dg not lic above the stigma, but are carried vertic- 

ally behind the erect stigmatic plate. They are partiy supported 
i their shallow cells by the column-wings, which fit snugly on 
either side of the narrow anther, The two bilobed masses are 
attached by their apices to a large gland behind the rostellum, 
which is situated directly above the stigma, practically in the same 
plane, The rostellum, which inclides the gland, stands out, like 
a white button, fitting neatly into a U-shaped notch in the upper 
part of the stigmatic plate. Ovoid in shape, this. rostellar-gland 
might be taken for a drop of boiled starch. 

In the mature flower the gland lies free in its notch, except for 
a slightly-viseid, covering film, or membrane, resembling the film 
which settles on boiled starch. This membrane is enntinuoug with 
the stigmatic secretion. Pressure on the centre of the turgid ros+ 

' tellar-gland by the head of a bee brings it in contact with the more 
viscid secretion of the gland. At the same time the circumfer- 
ence of the covering membrane ruptures, and the gland npw lies 
quite tree in its U-shaped notch, After rupture of its protective 
thetibrane the gland becomes most tenacious, and adheres firmly 
to the head of the bee, which, as it leaves the flower, drags from 
behind the stigmatic plate, is aa upward direction, the golden 
polien-masses attached to the sticky disc. There are no cautdlicles 
to the pollinia. They are attached ditectly to the back-of the 
gland. Thus, heyond a slight, forward depression as the gland 
contracts in drying, there is no change in their position after re- 
moval, They remain poised in the most advantageous position to 
ensure their deposition on the stigma of the next Aower visited. 

In an flow the smooth, opalescent appearance of the gland ts 
completely changed. The eflges have becotne erenulate, In 24 
hours it id golden in colour, like dried gum, tough but not brittle. 
Though both pier ate Frequently deposited by the hee on 
the stigma of another flower, the now hardened gland to which 
they were attached is only rarely dislodged, so securely is it glued 
to the head of the bee. Jt can only lose this part of the pollin- 
atium when freshly removed from hehined the covering membrane, 
before it has time to dry and set. ; 

One may set a bee witha piled up mass of these glands, in pyra- 
mid shape, with, attached to the apex, the pollinia withdrawn 
from the last orchid it visited, standing out, ike a remarkable 
golden head-piecé. Without pressure on the vostellum, and the 
consequent rupture of the membrane, the masses cannot be re- 
moved, undamaged from their cells, nor can the gland, when 
properly "'set'’, be transferred From the head of the bee. 
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Plate XIII 

Pollination of Diuris pedunculata by Halictus languinosus 
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In one Ioeality, where D. peduncalata var. giguktea is abtin- 
dant, eight bees were taken in less than half-an-honr. Seven oi 
them bore a varied assortment of glands, and complete or broken 
pollinia, some quite dry, others freshly removed. One was taken 
as it left two racemes in succession, and entered a Mower on a 
third, Tt hore three freshly removed, scarcely damaged pollinarta, 
Occasionally a bee erterged without pollinia, In this case an 
examination of the flower usually showed that they had been pre- 
viously removed, On a sttuny day one finds 50% of the pollinia 
removed from open flawers. In abnut 20% pollen is found on 
the stigma, 2 fairly high percentage for insect-pollinated orchids. 

On sunny days alter rain the bees are very active, and one may 
then see them bearing two or three scarcely broken pollinia, 
Having entered a flower, they are withdrawn with difficulty, so 
powerful is the attraction. Landing on the labellum, the bee enters 
swiftly, always, as the pyramid of glands testifies, in the same 
tanner, its head in close proximity to the base of the stigma, the 
dorsal surface pressing the rostellim, Back legs grip firmly the 
long, pubescent ridges on the base of the labelluin, These fleshy 
ridges probably serve as guidelines, forming and holding it in a 
channel, a disect passage to the exact spot to serve the purpose of 
the flower. It remains awhile, apparently motionless, then, turn- 
ing in the flower, retreat: as swiftly as it entered, hearing, if they 
ea not previously heen removed, the pollinia, glued firmly to its 
ead. 
Except in accidental circumstances its escape from the flower 

15 aS Pasy as its entrance. One was removed from a Hower whose 
gland was intact, showing that these accidental imiprisanments are 
not chig to the viscid matter of either gland or stignia. The mis- 
chance is not infrequent. One finds the captive firmly wedged, 
gripped, one assumes, between the base of the sessile labellum and 
the column, Only by foree could the mouth-parts have entered 
that narrow opening, Was the desire for nectar the only cause of 
the bee's eagerness, or has the orchid another attraction for which 
it ig willing to risk life itseli ? On several occasions two or more 
bees have been found in the same Aower, apparently asleep or 
stupefied. Though they were not caught, or held in any way, they 
rematred motionless for hours. When removed they were very 
active, showing that they were not injured or disabled. 

In October, 1929, I found three of these helpless hees in the 
same flower. and submitted them to Mr. Rayment, who identified 
ther all as males. (See note in the Naterplist, February, 1930). 
This seasun I have submitted to Mr, E. Jarvis fifteert bees cap- 
tured in or ahout the Rowers of Diuris pedunculata var. gigantea. 
Fourteen of them were males, The only female captured was 
taken 1 a dandelion Hower, and helongs to another species. though 
tu the eye of a botanist it closely resembled Halictus languinosus. 
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It hadl no white blotch on the front of the labrum, This bee carried 
neither glands nor orchid-pollen, showing that, though taken in 
the vicinity of the Diuris, it had not visited these flowers, 

Two of the bees sent to Mr. Jarvis were taken in the smafler 
form of 2, pedunculeta, These also were males of AHalictis lan- 
guinosus. They carried complete pollinaria, In observations 
during the past six seasons I have more rarely seen this bee visiting 
the smaller, type form, the flowers of which are less open. It is 
possible that the new variety owes its vigour to well-established 
cross-pollination. The localities in which I have studied these 
robust plants are not especially moist. They flower later than 
the type, commencing their season when the smaller form ts prac- 
tically over. As sotne indication of the attvaction held by the 
archids for Halictus fanguinosus, I may mention that three of the 
small bees were captured carrying neither glands nor pollen, They 
were then enclose in a large glass jat in which kad been placed 
a few racemes of D. pedunculata. 1 was able to see them freely 
enter the flowers and remove the pollen-masses. They transferred 
three pollinaria to various segments of the orchids, and one pol- 
linarium to the side of the jar. Broken masses also lay on the 
floor of the jar. Removed under natural conditions, the pollinia 
would only rarely be transferred. The bee would, presumably, 
make an uninterrupted flight awey from a visited flower, the gland 
thus having time to harden before the next orchid was reached. 

in the confinement of the jar, while the glands were still moist 
enough to be dislodged, the bees brushed against one flawer on 
leaving another, or as they searched for freedom, Their heads 
bore glands and broken pollen-masses, showing that they had 
freely visited the orchids, even in captivity. Three other bees, 
without glands or pollinia, were then enclosed in the same jar. 
This time flowers of D. sulphuree were used, but were not visited, 
though the bees were active, Both of these species are of the 
same bright yellow colour, The latter, however, are vividly 
marked with dark-brown, eye-like spots, and have very different 
markings on the fabellum. In D. pedunculota the labellum is only 
lightly streaked with brown, One Hower of this species was then 
dropped on the floor of the jar. It was almost immediately visited, 
and the pollinta removed. 

It is possible that, under normal conditions, both species share 
the favour of the bees; but I think not, for I have seen the pol- 
linia of D. sulphurca removed by a very different bee, which I 
hope may be discussed in another paper. 
A few figures taken from my note book will illustrate the poller 

transference in other species of the genus. 
D-_ longifolia, 21 open flowers examined, pollinia removed in 6. 
D, sulbhurea, 18 open Rowers examined, pollinia removed in 5. 
D. maculata, 25 open flowers examined, pollinia removed in 10. 
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PD, palachile, 10 open flowers examined, pollinia removed in 
D. purcteta, 16 open flowers examined, pollinia removed in 
D, setacea, 18 open flowers éxamined, pollinia retnoved in 2. 
D. » ap. N.S.W., 38 opeti flowers exam., pollinia removed in 
D. pedyencutata, 20 open Aowers exam, pollinia removed in £2. 
JD, albu, N.S.W., 40 open flowers exam,, pollinia removed in $3, 
In only 16% of these flowers was polled shown on the stigma. 
The Western Australian species, D. setacea, shows a low per- 

centage of removals, hut probably most of these flowers were in 
bud when posted to me. Diuris species do not as a rule carry well 
ever long distances. The low percentage of pollination in D. seta- 
cea accounts for this species reaching me im excellent condition. 
On the other hand, the flowers of D_ palachila which came from 
N.S.W. were well pollinated, and consequently travelled badly. 

I myst express my gratitude to correspondents without whose 
kind cn-operation these notes would not have been possible, For 
Western Australian species I am indebted to Miss Rica Sandilands, 
Miss Estelle Nelson, Mr. F, Walton Rowe, Mr. Arthur Walters, 
and Lieut,-Col, Goadby, For those from New South Wales to 
Mr. C. W. Boase, and in Victoria to Mrs. Rich (Rushworth), 
Mrs. Brooks (Maldon), Miss Jean Parker (Mitcham), and Mr. 
Homann (Wonthaggi). For the very beatiful plate illustrating 
the activities of the bee 1 am greaily indebted to Mr. Edmund 
Jarvis, the Queensland entomologist. 

In 4 letter, dated November 7, 1932, Mr. Jarvis tells me that 
he has just examined an antenna of Haltctus languinasus, and has 
found a high development in the olfactory sense of this bee. He 
adds; “I was almost sure you were right in surmising that, in the 
pollination of Cryptosiyits erecta R.Br. everything points to scent 
as the chief attraction for insects—a scent so subtle as to elude 
human perception. (Vide VN, April, 1930). This has been my 
opinion also, but I wanted ta obtain scientific support, which has 
now been established, or practically so, by the discovery on the 
points of the Aagellum, of hundreds of olfactory peri, each con- 
taining a peg-like body, somewhat resembling those occurring in 
lamellae of the club in antennae of scarabacid beetles.” 

8. 
2. 
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EXPLANATION OF PLATE XII. 

1. Hulictus trnyuinoses Smith with pollinarium of Dievly pedunendsla sdberiac 
to tte heat = (Male apecimen X 6G}. 

&. Head of #4. tanguinosus, showine veetiture on vertex: and two viscid diaes 
ef poilinaria found attached te eame. X aboot 34. 

&, Complete pollinarium af Divrio peduneviata: dtawn abuee six weeke after 
temoval. Note the concave form ef pollen masses. X é6 

4. Lablal polpns of Halteruo langutmwsuy (rule! & shemt fib 
G.. Maxillary palpus af name KX ohous Ob. 
W- Pinmose hairs from vertex of head of Malictvs languinosus, hichly meznified. 
7. Diagrammutie sketch of side view of head of WH. langutncene <earryine pollin- 

arium; drawn df days after capture. X about 12 times 
&. Outline of vertex of hend of H. langiéoeus showing Ave glands of pollinaria 

from D. podunetdeta. 
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. Diagrammatic sketches of column in Diwris pedunculata, showing parts 
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concerned with pollen-transference. Labellum stripped off. 

Column, front view, showing rostellum (R) in its U-shaped notch 
on the upper margin of stigma (S), the contracted. base . of 
which (B) extends into ovarial cavity (O)- Part only of column- 
wings. shown, : flattened. : 

Back view of same, showing anther (A), its apex behind rostel- 
lum. Pollen masses (spotted) visible on each side. Part only 
of (tlattened) column wings shown. 

Front view with pollinarium removed, showing notch into which 
rostellar-gland fitted. 

Back view, with anther removed to show pollinia still os situ. 
They are slung, saddle-wise, over a low, longitudinal keel, which 
corresponds with a shallow furrow on the stigmatic plate. 

Pollinarium (pellinia and gland) from the back. 
Pollinarium, side view. 

Pollen tetrads, H.P. AH greatly enlarged, diagrammatic. 
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PLANT LIFE IN THE PILLIGA SCRUB 

By Tae Rev. H. M. R, Rupp 

The Pilliga Scrub is known as a naturalists’ paradise beyond 
the confines of its own State; but inasmuch as some of the readers 
of this journal may be hazy about its location, a word or two on 

this point may serve to intro- 
duce my subject. From the 
Liverpool Range, in New 
South Wales, a rugged spur 
of mountains rins far out 
westward almost to Coon- 
anble. This is the Warrum- 
bungle Range; and from its 
northern foothills a great 
plain stretches out to the 
north, covered for 60 miles— 
to the Namoi River—with a 
more or less dense scrub of 
Cypress-pine, Belah, Rox, 
tronbark, and other trees of 

the Western Plains. This ts 
the Pilliga Serub, 

From Baradine, near the - 
southern edge, to Pilliga, near 
the Namoi, the road runs. for 
44 miles between tinbroken 
walls of scrub. Motiotonous? 

. Hardly that, even if you have 
no eye for plants or birds or 
insects; for, il fine weather 
prevails, you will be lucky to 

Sroanisvia galegrota. Dark fed forny get through the sand, and if it 
(reduced). rains you may have to spend 

the night in a bog: and, wet 
or fine, you are sure of a varied assortment of bumps. Half-way 
through the scrub is the railway terminus, a timber settlement 
rejoicing in the name of Gwahegar, which you may pronounce 
Wobbie-gar. Pilliga lives m hope of the extension af the line— 
aud ‘so should | if [ led here permanently. 
When T accepted an offer of four months’ work here, I antici- 

pated opportunity to investigate certain imperfectly-known ground- 
aechids of the Western Plains. The season, however, was adverse; 
no rain had fallen for months, and when it came it was apparently 
100 Jate for the orchids. Somewhat to my surprise, I discovered 
that one epiphyte, Cymbidium canaliculatim, had crept away out 
here on the plains, and was successfully combating the severe 

c 
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conditions to which it 1s so often exposed. Further, when it came 
into flower, I was delighted to find in it the most beautiful variety 
of this capricious species F have ever seen, The prevailing form 
is bright golden yellowish-green, heavily splashed with red or 
sometimes red-brown; Jabellum white with purplish-red spots. 
The perfume is delicious. This is the only orchid I have met 
with. But there is a wealth of lovely flowers of other kinds, and 
the flora generally is intensely interesting. Mistletoes are very 
much in evidence among the trees. I dislike these parasites, but 

one cannot ignore the presence 
of eight or nine species. Many 
of the unfortunate Belahs are 
so infested that it is not easy at 
2 glance to say how much of the 
iohage is Casuarina and how 
much is terete-leaved Lovan- 
thus, Even the pies ate not 
immune, the dainty little Phry- 
gilanthus Bidwilkt being often 
seen on their branches, The 
pines themselves are chiefly 
Callitris verrucosa, and there 
are some noble trees among 
them. 

Outstanding among the showy 
flowers of the area are the 
Swainsona Peas, one or two of 
which bear such a bad reputa- 
tion among’ stock- owners under 
the name of “Darling Pea.” 
Even my personal experietices. 
years ago, of the ill-effects of 
these plants upon stock, could 
never blind me to their beauty, 
and the Pilliga Scrub forms are 
the loveliest I have seen, S. 
galegifolia occurs with flowers 
as large as a shilling, and the 
colours vary irom deep blood- 

Swainsona Carelli, Pinksandsporple Ted to dark rose, purple, and 
striped form (reduced), pink. S, Carelliz, with equally 

large flowers, subtended by 
bracts, On very long racemes, is found in white, cream, many 
shades of pink and purple, and pink-and-purple striped, S. encine- 
trepis favours the open country outside the scrub; it is a small 
herb with large lustrous mauye flowers with twisted keels. 
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Another gem of the Scrub js a species of Calycothrir, locally 
known as Heather, This occurs in large “patches” on sand, the 
bushes being from twa to eight feet high, They seem to care little 
for dry spells; when I came they were in full bloom, each bush 
covered with dense masses of white and pink flowers so that 
the foliage was almost invisible. Nor is the beauty of this shrub 
exhausted when the petals fail, The sepals are persistent, turn- 
ing deep red, pale red, yellowish-green or cream, but maintaining 
the principle ‘one bush one colour.” The species may be C, fongi- 
flora—but the genus ts at present under review, 
Among the other shrubs and trees are many with charming 

flowers. The Budda or Sandalwood (Stenochilus Mitchellit) is 
cammon in the scrub, and arrests attention by its masses of creamy 
blossom and its neatly-tesselated bark. Like the Heather, this 
tree has persistent calyoes; they are creamy, like the petals. An- 
other Eremophila (S$. fangifotia) is known as Emu Bush, the 
birds (Emus are plentifal here} beiig fond of the frvits. The 
flowers are red and tubular. A turd species, S. waculata, has 
larger flowers, orange, bright red, or pale green, with deeper red 
spots, Two species of Capparis deserve mention. C, Mitchelliz is 
the Bumble, which develops from an untidy steaggling shrub into 
a shapely little tree. The large white or cream flowers, with long 
streaming starnens, bloom chiefly at night, and are intensely frag- 
rant. The fruit attains the size of a small orange, and is edible. 
Personally, while I icund the aroma most enticing, the taste sug- 
gested an over-mellow papaw with turpentine satice. C. lostentha 
18 a large scrambling climber with stipules like rose-thorns, and a 
profusion of lovely white fannelly flowers with a honeysuckle per- 
sume, The fruit, which is not in evidence yet, ig said to be quite 
good, 

The Quandong (Fusonts acusninates) is another of our “fruit- 
trees" here. The gorgeous scarlet colour is better than the flavour. 
Still another is the Gruey (Ozwnia acidula), a beautiful tree with 
erect foliage, otherwise resembling that of the peppes-tree. The 
fruit is Sa meee a acid and makes good preserves. The Leopard- 
tree (Flindersia waculosa) is well-named, for its trunk is truly 
“spotted like the pard.” In its young stage this tree would never 
be recognized by anyoré unfamiliar with it, so unlike the adult is 
the sapling. Apophyllum anomalumt, finally attaining the rank of 
a stnall tree, is more commonly a tall shrub of most uncouth aspect. 
Quite leafless, it develops an untidy mass of wiry branchlets with 
small green flowers, followed by little acid fruits, In graceful 
contrast is the shapely Wilga (Geijera parviflora), with arornatie 
bark, wood, foliage, and bernes. Its dense foliage is of “weep- 
ing” habit, and forms fine shade for sheep, who crop it off as high 
as they can reach. Grevillea striata, the Beefwood, is an interest- 
ing species, unlike any other of this genus. A small tree with a 



iso Ruer, Plast Life m tke Pilliga Seruts Mier 

very hard, deeply-furrowed black bark, its leaves simple, linear and 
charmelled, up to &8 inches long and silvery-grey, it forms a 
striking object among the pines aud belahs: | have not seen rhe 
flowers; thé wood somewhat resembles dark silky-oak. Its sole 
relative here is the Needlewood (Hakea leucoptera), which was 
exploited some years ago for making pipes. . 

The western Jasmine (J, ‘weare) is plentiful. Its affinities are 
obvious in its Howers and their perfume, but it is inferior to our 
eastern New South Wales species, of which there are several. 
The genus Acacia is well represented. he lovely 4. spectabilts, 
tlow well in vogue for garden culture, is abundant in the Scrub, as 
is another “feather-leaf” Wattle of doubtful identity, So also is 
A. viscidula, a shrub of somewhat untidy hahit, but worth notice 
for the exceptionally deep gold of its flowers, borne in great pro- 
fusion. The curious 4, conferte is there, too, with its heath-like 
foliage and broad pads, Towards the open country are groves of 
Brigalow (4. frarpophylla), with sickle-shaped leaves, most silvery 
among all "silver Watiles’, and net far away as a cule is the 
sprightly. erect-leaved Yarran (4. homatophylia), ‘The Weeping 
Myall (A, pendwla) is almost confined to the black soil. OF the 
Myrtaceae, the Iucal Heather has already been noted. Cullistemon 
linearts and Leptospermum flavescens are in evidence along some 
of the sandy creeks, [ was surprised to find the former so far 
west There are two “Apples” (Angophora)—one the common 
A, intermedia, the ather a peculiar form the identity of which I do 
not yet know, with almost dectissate leaves, Noti many Eucalypts 
are yet in flower, but I have recognized the Red Gum (FE. rostrata), 
Grey Box (E. hemiphlyie), Poplar Box (£. popylifelia), Cooibah 
(2. microtheca), and an Ironbark (4. sideroxylon). 

Herbacedts plants are making a poor show this year al the 
Pilliga end of the Scrub, owing to low rainfall. Still, there are = 
few worth mentioning, The Darling Lily (Crinum. flacctdicom) 
and the Native Jonquil (Calostemmu) are im great abundance, but 
many ace withering off, and their annual November Show js not 
likely ta be a recard one. There gre half-a-dozen bright littte 
Goodenias, and a quaint little Composite which I take to be Angi- 
unthus dusillus [orms yellow patches, The ubiquitous Bluebell 
(Wahlenbergie) makes “lakes af blue’ in the distance, On the 
few pools io be met with, the dainty Limiourathentwm crenatun 
Brows to perfection, wreathing the poals with gold. For the first 
time I have come upon the Western Plains Trigger-Flower 
(Stylidinn: eqlandulesum), a charming little tufted plant with as 
many as thirry floweting stems, the Hewers often varying on the 
same plant from white through pinks to mauve or magenta. 

The course of the Pilliga lagoon, which is fed {rom the local 
artesian bore, is marked by a rank growth of Bulrush (Tapéc), 
and the water is covered. often trom bank to bank, by an Azolla, 
with the largest fromls T have ever seen, 
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THOMAS GIBSON SLOANE (1857-1932). 

A notable Australian and a lovable man died at the Burrangong 
Hospital, Young, New South Wales, on Thursday, October 20, 
T. G. (Tom) Sloane, of Moorilla Station, Young, sheep-breeder, 
philosopher and naturalist, is a name deeply engraved in the ento- 
mological records of Australia, as his personality is engraved in 
the hearts of his friends. 

One of the five sons of Alexander Sloane, of Mulwala, Murray 
River, Victoria, a well-known merino expert, he was born in Mel- 
botirne and educated partly at the Scotch College, of that city, 
partly by tutor at Mulwala, 

Literary taste and literary discussions seem to have been promi- 
nent features in the household, with some resulting original work, 
and Tom Sloane had a wealth of quotation at command from his 
favourite poets. But natural history soon became his passion, and 
when he came to Sydney to learn business in the early ‘eighties he 
found the company grouped around Sir W. Macleay and the new 
Linnean Society more interesting than that of his stockbroker 
colleagues. Already that fine friend of scientific youth, the late 
J. J. Fletcher, had marked him down, and a devoted friendship 
began here that never deviated from its constancy. Whatever 
other engagements were due on Sloane’s periodic visits to Sydney 
(generally for the sheep sales), an evening at Hunter’s Hill with 
the Fletchers was never missed, 

In 1888 T. G. Sloane took on the management of Moorilla for 
Alexander Sloane and Sons, and in this year contributed his first 
paper to the Linnean Society of New South Wales—“A Note on 
the Carenides, with Descriptions of New Species”. 

He had already published two papers ‘fon the Carenums of Mul- 
wala (1881-1882)”, in the Southern Science Record—a Mel- 
bourne journal that ran a brief race of three volumes. His care- 
ful, accurate work was at once noted, and soon Sloane became 
associated with the study of that difficult group, the Carabidae, in 
which he became the supreme authority in Australia, entering 
deeply into the anatomy, phyllogeny and distribution of the family. 
For this work he had prepared himself by a close study, not only 
of the technical literature of the subject, but by an enthusiastic 
research into the philosophy and work of Natural History in 
general. An intensive rather than a discursive reader, he remem- 
bered, as few men do, the books he found worth while. I have 
never met anyone who knew his Darwin—especially The Origin— 
as intimately as he did—that book that Wallace said he had read 
seven times in order to understand it. He was also deeply versed 
in the Darwinian controversies, and read and re-read everything 
he could get of that wonderful quartette—Wallace. Huxley, 
Hooker and Lyell. The writer greatly treasures two volumes— 
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A. R. Wallace: Letters and Reminiscences—that Sloane unearthed 
at a secondhand bookstall, and presented during a visit about 
1920. 

In 1889 occurs a note by Blackburn (Trans. Rov. Soc. S. Aus., 
1889, p. 233): “Mr. Sloane occupies a foremost place among the 
rising entomologists of -\ustralia.” Later papers by this veteran 
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author contain frequent references to his valuable correspondence, 
and shortly after this date seems to have left the field of Cara- 
bidae to the now recognized specialist in the group. This 
specialization reached its culmination when Sloane published the 
“Classification of the Family Carabidae” in the Transactions of 
the Entomological Society of London, 1923, a work for which he 
had been sedulouslv preparing ever since—and made possible by— 
his purchase of the Van de Poll collection of Carabidae. 
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How valuable to the world was this research is shown- by a 
curiously well-timed quotation from the last number of the Trams. 
actions ef the Extemotogical Socisty, Landon, received by the 
writer (June, 1932, p. 87). In this, A. W. J. Pomeroy, writing 
on African Carabidae, states; “Sloane's Table of Tribes has been 
adopted as being the most satisfactory classification in existence," 
It was with great satisfaction that I called my friend's attention 
to this appreciation, and though suffering from his last aftiction 
he was pleased at this recognition of his work by a stranger, Tn 
Kis Jast letter to me (September 8) he wrote: “I hardly expected 
to see any use mate of this system in my time; it seems to take 
fifty years to get a new idea in circulation amongst entomologists." 
in 1922 T met his English colleague, H. E. Andrewes, who spoke 
very highly of Sloane's work. Indeed, when from 1924 on Sloane 
suddenly cut himselé adrift from entomology, both Andrewes aad 
Dr. Walther Horn, of the Berlin Museum, wrote me in great 
concern on the matter. ' 

Besides his work on the Carabidae, Sloane revised the Cicen- 
delidae (Tiger Beetles} of Australia, again heing recognized as 
the authority here. His chief paper on this, published 1906, was 
illustrated by A, M, Tea, a generous help characteristic of that 
big-hearted colleague. Sloane alsu devoted considerable time to 
the study of the Paussidae, but his work on this was unfortu- 
ately never published, though it would have cleared up the 
synonymy due to the almost synchronous publication of papers on 
Australian species by Macleay and Westwood. He also described 
the Amyterint of the Elder Expedition, Apart from systematic 
work, Sloane was interested in distribution, and’ his paper, “On 
the Faunal Sub-regions of Australia” (Proc. Roy. Soc. Vict, 
1915), is a classic Frequently quoted. 
To all collectors, Sloane was a mine of informution, and like 

A. M, Lea, was generous of his time and knowledge, naming speci- 
mens ind writing helpful notes. No Jess than Aftv-nine papers 
are recorded in Musgrave’s Bibliography of Austrahan Ento- 
mology, as written by Sloane for various societies, of which 
forty-nine were published by the Linnean Society of New South 
Wales. But this list omits two on the Carabidae of New Guinea, 
published respectively in the Records of the Austrolion Museum 
and the Dentsch Emtomologische Zeitschrift. 

As manager of Moorilla, Sloane took a keen interest in sheep- 
breeding and showing, and won tumerotts prizes at various sheep 
shows, keeping, in his methodical way, records of the leading 
studs, He had 3 stud of his own registered in the Flock Book. 
In one of his letters I find: “I have been jooking at my average 
weights of wool, comparing five-year periods. Between 189)-95 
and 1921-25 the weight nf the flock under my control had 
mereased 30 nz. per head. or I oz, per annum on the average.” 
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We made many interesting trips together, the most extensive 
being to Western Australia in 1913, to the Victorian Alps and 
Warburton in 1921, and to Queensland in 1924. We were the 
first entomologists to explore the wealth of the Dorrigo and the 
Barrington Tops, the former in mid-winter with Frost on the 
ground; but even then Sloane recorded the capture of fifty-two 
species, of which he described sixteen as new. 
‘A more delightful companion could not be conceived, Unselfsh 

and cheery, with an unlimited fund of anecdote, he was a good 
“mixer” with the bush folk. whom he theroughly understood. 
Perhaps the only jars occurred when—as amang the Western Aus- 
tralian timber men on New Year's Day—there was a difficulty in 
accepting alcoholic exchanges, for he was a total abstainer and a 
non-smoker; but his unfailing good temper and sense of humour 

always pulled him through these crises, Generous in excess to 
others, remorselessly economical as to his own wants, he carried 
out the Stoic philosophy to its fimit, never complaining when fate 
struck him—as it did—in many a tender spot. 

His fater years were clouded by economic burdens that closed 
atound him. In one letter he wrote; “Perhaps being in debt is 
good for the man on the land, like the fleas on David Harum’'s 
dog.” Greatly inlerested in the visit of the British Association 
to Australia in 1914, he found much to criticize in Bateson's 
presidential address, being little in accord with Mendelian theories, 
likening himself to the Scotch gardener who, being shown to be 
at variance with St. Paul, answered, “But that is where me and 
the apostle differ.” 

Tu August of this year I received two pathetic letter-cards in 
pencil from the Burrangong Hospital, telling me of his attack of 
cardiac asthma. A later letter from Mouorilla was cheerful and 
hopefiil, but a second attack took him again to the hospital, where 
the end came. He had known little mlness in his life, possessing 
4 strong, vigorous physique, capable of great endurance on his 
Jong walks. He was a foundation member of the Field Natutal- 
ists’ Club of Victoria, the nurse of so many leading students of 
natural science. 

Tt would be a fine thing if the Club were able to endow a Sleane 
Medal for annual or bienmal presentation for successful achieve- 
ment in Natural History. 

H, J. Carrere, 

The Committee of the Field Naturalists’ Club ef Victoria invites tiemnbers 
of kindred societies: who may be. visiting Melbourne to attend the Club's 
mectings. 
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Plate XIV 

Prasophyllum pyriforme n.sp. Coleman 
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A NEW VICTORIAN PRASOPHYLLUM, 

By Enity Cotrwan. 

Frasophyllum pywiforme.—Planta terrestris, robusta, 30-40 cm, 
alta. Spica laxiuscula 12 cm. longa. Flores 30-50, subvirides, 
pedicellis perbrevis 5 ovana gracilia, elongata: florales bractea, 
latae, adpressae, circa 3 mm. longa. Fohum vaginatum, lamina 
circa, 10-16 cm, longa. Sepalurm dorsalum 8-9 mim, longum, 
avato-lanceolatum, basi concayurn, apice deficetum; lateralia 8-10 
mim. longa, connata, faleata, acuminata, apicibus ‘liheris; petala 
linearia, subaequilonga sepalo dorsalo, apicibus ohfusis. Lahelham 
piriforme, 5-6 mm, longum, nervacum, apice recurvatg, basi sub- 
concavum, breviter unguiculatum ; 2-3 angustis lineis longitadi- 
nalibus vix elevatis ad apicem confluentibus, margines membran- 
acei integres. Columna breyts, laciniis 2-lohatis rostello brevior}- 
bus, loba inferiora crassiuscula. Anther piriforme, rostella bre- 
vior apice porphyrea, 

Croydon, E.C., Nov, 192], Wonga Park, Doncaster, Miss F, 
Bullock, and EC, Mect.-Nov., 1931, 1932. 
The new species, while having affinities with . Frenchii and 

P_ fuseum, differs considerably from both, The pale green 
flowers are almost translucent. In some specimens the thin, mem- 
branous margins of the Jabellum turn pink when the flower has 
been open far some time, and occasionally the rest of the sesments 
are pink-tmtedd- 

The dilated portion of the labellum is conspicuously veined, The 
lamina is traversed longitudinally by two or more rows uf small, 
bead-like, continual glands. ‘hese merge into a slightly swollen 
ridge towards the apex. They exude moisture which gives a glis- 
tening appearance io the Jabellum. The Jower labe af the colutnn- 
wings is produced into a thick, fleshy tooth, which alsa exudes 
moisture. In freshly-open. flowers the laterals sepals are connate, 
almost to their tips. Under a Jens, the minute apices are seen to 
be curled or rolled. In many flowers this curling: extends down- 
ward iintil, ma day or two, the sepals hecome quite free. This 
curling ts probably the origin of free lateral sepals i in other species 
ot Prasopiyltent- 

This season [T have found the lJeaf-lamina rather variable, in 
accasional instances extending to, or even beyond, the apex of 
the inflorescence. Prasaphyllum pyrtforme is found in. rather 
hard conditians in ightly-timbered forest country. Ii was found 
hy the writer in 1921, but was incorrectly classified ander P, fus- 
cum. The specific name cefers to the shape of anther and 
fabellum, 

Mr, Allan MacCaskill, junr., Coleraine, Vic. would be pleased to receive 
Speciniens of lichens frant such places ao MacPHetson Ranges, Liverpuol 
Rabges, Bunya Mountains, and Cairns, and also specimens of fumgi, especi- 
ally Clasiaria species. 
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AUSTRALIAN QRCHIDOLOGY. 

By Enwarn E, Pescort, F.LS, 

That the mantle of R. D. Fitzgerald, Australia’s first great 
orchidologist, has fallen worthily on to the shoulders of Ir. R_S, 
Rogers, no one will deny. And even as Fitzgerald’s work was 
greatly advanced by his hthographer, Arthur J, Stopps. so, in 
the same way, will the name of Miss Rosa Fiveash always he 
assnciated with that of Dr. R. S. Rogers. As long as Australian 
botany stands, and that will be for all time, these names rust 
stand pre-eminent in Australian Orchid lore. 

Tt seems to be accepted in science that the busiest of people, 
those who are enthusiastic in their own work, are usually the ones 
who have or who make time somewhere for a hobby, and to give 
the world the benefit of their enthusiasm. 

Dr. Rogers is well known for his very extenstye labours in his 
own science. Master of Arts, Doctor of Medicine, Master of 
Surgery—these are his academic qualifications. He has, in his 
profession and elsewhere, been Consulting Physician to the Ade- 
taide Hospital, Lecturer in Forensic Medicine at the Adelaide 
University, President of the Justices’ Association, member and 
Deputy Chairman of the Adelaide University, of the State Chil- 
dret’s Council, the Medical Registration Board: President of the 
Board of Governors of the Public Library, Museum and Art 
Gallery ; official visitor to the Lunatic Asylum, acting City Coroner, 
President of the Council of the Royal Society of South Austratia, 
President of the South Australian Literary Societies’ Union. Tle 
published a report on a medical survey of 1,000 State school 
children, and on the numbers and distribution of the feeble- 
minded in the State, He accompanied the South Australian troops 
to the Suuth African War; he was officer commanding all military 
hospitals in South Australia during the Great War, 

Tt would surely be thought that sach a man wonld hardly have 
time to sleep, Jet alone take up such an intensive study as that of 
orchidology. But Dr. Rogers took up the study of Orchids before 
he began his medical course, and he kept steadily on, his work 
increasing with the years. Right throughout his life, he has been 
very ably assisted by Mrs. Rogers, herself gifted with the “orchid 
eye”, who has collected many new and rate specimens, and who 
collected the Orchids of the Loch Lomond district in Scotland 
before she met her future hushand. 

His association with Mueller and Tate gave the doctor a keen 
love of botany, finally leading hit to specialize in Orchids. His 
first published description was that of Calodenia tetelsic, a new 
South Australian species, published in 1903, Since that time he 
has published over two htindred new species of Australian, 
Papuan, and New Zealand Orchids—truly a great record. In 
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addition to these new species, many articles have been published, 
one on the Distribution of Australian Orchids (1923) being especi- 
ally useful to students. Revisions of various genera, many special 
articles on Pollination of Orchids, publications of special collec- 
tions—these are a few of the articles that were published in the 

Dr. R S. ROGERS 

Transactions of the Royal Societies of South Australia, Victoria, 
Queensland and Western Australia. He has an article on the 
Orchids of Vanikoro—that island famed for the wreck of La 
Perouse’s ships—ready for publication; but it is unfortunate that 
portions of this collection disappeared when it was en route via 
the New Hebrides. 
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Dr. Rogers’ book on South Australian Orchids, which has 
passed through many editions, was originally written and pub- 
lished for State school children. One of his most useful works is 
the orchideal section in Black’s Flora of South Australia, cover- 
ing over forty pages, well illustrated, and giving very valuable, 
exhaustive and model descriptions of species. 

In his study, the doctor has a card index of many thousands of 
cards of reference of Australian, Polynesian, New Guinea and 
New Zealand Orchids, authors, plates and all information pub- 
lished on this subject. 

Somewhere about the year 1913, when, with Charles French. 
junr., I was hard at work attempting to classify the Orchids of 
Victoria, I was inspired to call in the help of Dr, Rogers, par- 
ticularly over some difficulties of the genus Pterostylis, The 
doctor immediately responded, and since that time he has always 
willingly aided not only us but all investigators. Since then, 
he has described two dozen new species of Victorian Orchids, and 
has in many ways contributed to the Orchid literature of this 
State. 

Reference has been made to Mrs. Rogers, whose indefatigable 
help and good-natured assistance have been to her husband a 
labour of love. When Dr. Rogers journeyed to Western 
Australia to search for many of Fitzgerald’s “lost” species, he 
was accompanied by his wife. Together they recovered most of 
the species they went to look for and new ones as well. Asa 
result of this journey, Mrs. Rogers is commemorated in Drokaea 
Jeanensis. 

When, many years ago, the South African Orchid, Satyrinm 
cortifolium, was brought to the doctor from Victor Harbour, it 
occasioned a very considerable sensation. Mrs, Rogers at once 
went to collect specimens. and at the end of a weary, rainy day. 
tired and wet through, located the Orchid in a farm garden 
and in the adjacent paddock. It had been brought over by a 
soldier after the Boer War. 

One day, when Orchid hunting, Mrs. Rogers approached a 
local resident, and inquired if he knew of any Orchids hereabouts ; 
his reply was: “Oh, yes, there’s any amount of good shootin’ 
here.” 

MISS ROSA FIVEASH. 

The wonderful and very accurate paintings of Miss Rosa Five- 
ash, which always accompany Dr. Rogers’ articles, have materially 
helped students in orchidology. Miss Fiveash began her paintings 
many vears ago, in association with her work in the Adelaide 
Field Naturalists’ Club. She studied general art under H. P. 
Gill, at the Adelaide Gallery. but in the painting of the native 
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flora in which she excels she is self-taught. She painted the 
ilitistrations for Brown's Forest Flora of South Austvalia, Her 
excellent painting af the Marsupial Mole, with anatomical draw- 
ings, her work on the Toas (aboriginal signposts), these all point 
to a catholicity in art obtained hy few workers. Many of her 
wild-flower studies are now exhibited in the South Anstralian 

Art Gallery. She exhybited a collection o1 paintings tn )887, and 
received a first awnrd. These picttires were tn go to England, but 
Lord Tennyson and Mr. R. Barre Smith ultimately purchased thent 
For Adelaide. 

But we will always appreciate her for her wonderful Orchid 
paintings. Dr. Rogers was attracted by her flower paintings, and 
invited her éo assist in his work, She has provided coloured and 
plain drawings of many hundreds of species, and the doctor's 
collection af these amounts to as complete a collection of Aus- 
tralian Orchids aa possible, as well as all others he has described. 
It is a wonderful experience to go through book after book of 
the perfect and accurate paintings. 

Miss Fiveash has always been devated to her work. Some 
years ago I sent the doctor the first live specimens of Burnetira 
cuneqta he had seen, These were taken al once to Miss Fiveash, 
who was told closely to watch the buds tintil they opened. Tt is 
well knawn that this Orchid rarely opens. Miss Piveash religi- 
ously stayerl at home for nearly a fortnight, but the Anwers re- 
Fresed to oblige, Having to co to the city urgently one day, and 
the Orchid buds snll bemg asleep, the painter sct off for the tram. 
She was jost about to board the car for the city when her com- 
panion excitedly rushed up with the news that the Orchid flowers 
were opening. Hurrying back home, there were seen the flowers 
fully expanded in rhe studio, Wathout changing hat. or dress, the 
sketches and paintings were made right away, and permanently 
recorded for the doctor's collection. Two hours later the flowers 
closed for ever. This illustrates Miss Fiveash's devotion to her 
work, for, with her, painting always comes first. 

Tt is a great joy to visit the artist in her charming old-world 
studio, packed with art treasures, with windows looking out on 
to a lovely old-time garden, and to fisten to her tales of the paint- 
ing of Australia’s great floral treasures. 

Tao great tribute canrtot be paid to Dr. Rogers for devoting 
the spare moments of a very busy tile to the study of out won- 
deriully beautiful an¢ popular Orchids, and his recent appoint- 
ment as President of the Botany Section of the Australian Asso- 
ciation for the Advancement of Science is but a small reward 
for his services. The association of Or, Rogers and Miss Fiveash 
will ever stind as monumental in this section of our unique flara. 
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& BOTANIST IN THE BLUE MGUNTAINS, 
By J, W. Aupas, F.LS, PRM,S, 
National TTerharium, Melbourne. 

(ftzad before (he Field Naturalists’ Club o}) Micloria, Nveembor 14, 1932. 

While In Sydtiey wttending the meeting of the Australasian und New 
Zealand Association fur the Advancetrent of Sefence, I Avast last, f 
tuok the opportunicy of yisiting tte Blue Mountains. 

Leaving Sydney by motor at 9 3m. on Angusr 20, we took the maint road, 
yia Parramatta, Settlement was established here in 1820, and Parramatta 
stil has the first public school (King's), This lwilling was the early 
residence af the first Governors of New South Wales, Close by the road- 
stde, a stone house (kaown as “Elizabeth Farm’), bealt im 1793, 2 in goad 
preservation and still occupier! It is usally relerred to as the first hose 
bullt ja Australia. 
Growing sear the Parramatta are Collicoma surratifatia, “Native Béech', 

ong of the trees called diy the early colmusts “Black Wattle’, from the 
fancied resemblance of the (lowers to those of some of the wattles; Ceratu- 
petalum quaustiferuns, knownas "Christmas Bush” and Officer Plant! (irom 
its brivht-red appearance) + Backhonsia murtifolo, “Tancewood" wre "Grey 
Myrtic’, an elegant (ree witli white Mawers; Enyrwia Siwithiy, "Lilly Pilly"; 
and Prostantheva fasignihes, Near St. Mary's a sandy area 35 erossed, 
where the trees comprise Emeatyptus viderupilown. “Red leoubark’. &, 
duniculote, “Grey lronback’; E  chdertoides, “Witte Stringybark’, E 
Aaemartoma, “Scrihbly Gum"; Meladenca gonistifola, ‘Ridge Myttle’: M, 
stuphetioides, “Black Paper Bark": and M. sricfola, “Swanp Paper Bark" 

Passuig through Penrth, we crossed the picturesque Nepean River, which 
runs about ten miles north of the site where the three explorers, Plaxland, 
Wentworth and Lawson, first crogsed the river, to penetrate the ranges of 
the Blue Mountains. This river is spinned by a very fine bridge and 
splendid specimens of Cosuorsna Cunsiaghamicns, “River Oak", line the 
banks. Along the Axis, ntarly the whole of the geological formation is 
composed of Triassic Sandstone, and the fiora is largely made up of Luca- 
fyptus fereticormes, "Forest Red Gum"; E. hemiphtors, “Grey Box") Amjo- 
pore intermedia, "Gum Wyrtle Acacia decyrrens yar, worimolis, “Sydney 
Grecn Wattle’: aml Casirina olauce, Grey Boloke’, The Emu Plains 
streteh for some distance before the Sradlial ascent 16 the miguhitains begins. 

Trocealing through the small tawns of Glenbrook, Blaxland and Linden, 
the scenery is rugged and grand. Many fing views o} the extensive ranges 
are obtainable Various Acacias (in fall bloom) and offer shrubs are 
secn intermittently during the journey, while the trees are compased of 
Exalytins coryrtbesc, "Bloodwuod"; £, prperite, “Peppermmmt’. £, Ste- 
bertana, “Sitver Top"; F. capitelatm, “Brown Stringybark”: and F. 
anstratiana, “Cammon Peppermint", The most extensive slirth is the 
stately Teladen shectasissinn, “Waratah” or “Warratan''—the natianal 
flower of New South Wales. [ts glorious blooms of vivid red brighten the 
lush in the Waratal’s flowerine scaton, and its large, tubular flowers” 
abound in honey. Another attractive shrob is Achmates Hehanthi, “Blarmel 
Flower". ‘The Boronias, 2. pinnate, Bo floritnefa, and A. ledifolio var, 
triphylla, beautify the rocky spurs and fill the air with their fragrance. 
Stypandra glones, “Nedding Bine Lily”, was m dull blown. Helicle ys 
lucidum, "Golden Hverlasting’) a typical everlasting, and Tetratheca erici- 
folia, ee 3 were observed. 

At Leura, In oe of the delighttol eulhes, we admired many fine Seris 
bordering the track. and large treeferns that formed a canopy. About a 
taile farther ot ts Katoomba situated on a ridse nf the roof of the Blue 
Mountains, Leavig Katoomba, we inspected the explorers’ “Marked 
Tree” This historic tree had to be destroyed samw time ago, as if was 
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decaying and dangerous to traffic, An woscribed tablet is attached ta the 
stamp. 

At Medlow Bath and Blackheath, fe views are obtained of the Kammbla 
Valley. Regaining the main western road, Mt. Victoria is reached. Here, 
am & paddack oppasite the post-office, I noted some fine specietts af Eacox 
lypins maculosa, “White Brittle Gum", It is & moderately-sived tres, aboul 
fitty feet high, with a smooth, grey, blue, ar yellow spotted hark, 

Reaching Mt. York, whith is one of the pramjnent ¢levations on the 
western side of the range, L spent some time botahizing. The rocky sides 
af this mountain—which i named after the Duke of York—rise abruptly 
from the valley to a height of 750 fect, its topmost point buing 3/292 feet 
above searlevel. It is of tistoric interest, as well as af beauty, being the 
point from which the explorers, Blaxland, Lawson and Wentwortly de- 
scended into the "Fertile Plains of the West” in 1813, and a monument— 
formhg a conspicuous mark on fhe landscape—has been erected to come 
memorate the event, A magmAcest panoramic view 35 obtainable Sram 
the maunt. In a north-westerly direction is the Lithgow Valley, and the 
valley of the Clwydd, alld the longer and more beautitul Hartley Vale. The 
forest Hora of the monnt comprises chiefly “Blue Peppermint” and "Gom- 
mon Peppermint”, but there i& a sprinkling of Eecalyptus exunia, “Yellow 
Bloadwoad", thraughout. This free does not afford durable timber, the 
wood being tao soft: it, however, makes good fuel, Grawing amang the 
disintegrated rocks Were myany interesting plants, such as Soukeia eriet: 
folie, "Heath-leat Banksia, a tall shrub, compact and Ornamental, with 
flowers orange ta red; Lambertea formosa, “Honey Flower”, sonvetimes 
called “Moyntain Devil’, hut bears clusters of reddish flawers and dark- 
green, glossy leaves. Its curiously-shayed fruit or follicle, cOlltaining one 
carpet, Has three Humps, whiel give it an extraordinary appearance, It 
splits open along the top between the two larger humps ard discloses the 
seed. This plant ts much frequented dy bitds and insects, for the Howers 
contain large quantities of clear, honey-like liquid, i 

Other plants noted were Styphella iriflora; Brachylowa daphwaines, 
“Daphne Heath", a smail shrub with pointed leaves and “mall, creamy- 
white flowers, with a distinct, Daphne-like scent; ODilleynia erictfalta, 
“Heathy Parrot Pea", anid D. ffortbunda, “Shawy Parrot Pea”, heath-like 
shrubs, bloormng profusely, {|} colours of deep orange and red; Payllera 
phylicotdes, another heath-like shrub; /’isielea involuerata, 2 shrab ane to 
two feet in height, with white Aowers tinged with pink, which has many 
popular names, such as “Granny's Bonnet” and “Queen of the Bush"; 
“Tough Bark" and "Stender Rice Flower? 

Platt assaciates here were Lomotia lougifotia, Styphelta iebrfera, Lewre- 
fogort Fraseri, Grevillea oteotdes, Phebatiwn squamulostm, BP, obcordatuur, 
Hovea lingans, Helichrysum elatum, Lexcopogan esguqinates, Gomphata- 
dit Jotfoltunr, Dara fastfolia, Hakea propingua, Isepogon amethi- 
folins, Conpspermuns clliptienm, Persoonia pitfutia, Po virgata, Prftenace 
flunsosa, Syurphyorene montanum, and Bestiaca scolopendsia, 

Descetiding into Hartley, a convict settlerient of olden times, the remains 
of a court house, dated 1825, and the telics of ai old toll gate aad convict 
quarters are seen. Only a few people reside in this place, A Wedge-tait 
Fagle (Urooétns aude). evidently tamed, has a favourite perch on 4 
small bush near the dwelling of a householder there, Coming to the Lett 
River, granite boulders are observed Wy the roadside, while grawing on the 
tiver banks arv splendid specimens of Leptospermnam flavescens, “'Tan- 
won", and Carvering Cunidinghmtarto, “Rayer Gak", Ou the narrow flats 
bordering tic stream are the Eucalypts, E. stelludatu, “Black Sallee’’: 
£. vinsinalts, “Mantra Gum") and & coriacea, “White Sallee, On ascend- 
ing from the river, B, rabtde. “Candlebark’> £, dives, "Blue Peppermint’; 
and &. oxsfrafanc, “Common Pepperimini, are seen 
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The small settlement of Hatnpton, situated right ou the edge of the 
Kanimbla Valley, next comes into yiew, Here shapely trees of drucia 
peimineruis, “Hickory Wattle”, apd A. welenoxylon, “Blackwood”, with ibs 
very dark-green foliage, form a delightfel contrast, Further on, Eucalyptus 
coriacea, “While Salleo", almost takes possession, and farms 2 forest of 
shiny leaves aid smooth white trunks. On the descent [rom here the fol- 
Jowiig plants were noted, hanging ayer the roadside cuttings, yiz,|— 
Yeronica Derwentie, “Derwent Speedwell"; Lencopogen lanceslaties, 
“Lance-beard Heath’> Cotnarina suberaza, "Black Buloke's Senecio lautes, 
"Variable Groundzel’; ahd S. duacronthys, “Long-flowered Groundsel”, 
beth the latter covered with bright yellow flowers, and spreading down the 
slopes, Hardenborgia wonophyila, Purple Coral Pea": Clomalis ayisinte, 
"Clematis"; ancl Tecoma pardorana, “Wonga Vine’, twined the Eucalypt 
saplings and shrubs, inaking a prety combination of calours, Farther on 
were seen Hymenanthera dentata, “Tree Violet"; Dodonaea wiseosa, “Giant 
Hop-bush'; Coprosme fariclla, “Rough Coprosma"; Sambucns onstralnsice, 
"Yellow Elderberry"; Pitospormn wtdulotea, “Sweer Pittosparum™; and 
Bursavia spinoga, “Sweet Bursaria’, taden with light-brown, flat capsules. 

The Gaves House area at Jenolan has beet planted with ornamental 
trees, pines, etc. Nature supplies Euealypties eieinalis, "Manna Gam", 
winch is the chief timber tree; also E_ glvbwlus, “Blue Gum". On the 
surraunding cliffs are seen Ficus radiginvea,"“Bantian Tree’; Brackyciitom 
poputuens, “Curcajong’; Persoonia fincurts, “Navrow-leai Geebung’'; 
Daticsie utifelia, "Broad-lea€ Bitter Pea”: Pittospornm undulatum, “Sweet 
Pittosporum”; Sambucus custralpsica, “Yellow Elderberry"; and Gywotes~ 
poria ansiralis, “Staff Climber’—a tall. woody climber, with white flowers. 
Growing In the fissures of the limestane rocks was seen Denedrulitm speci- 
otwm, “Rock Orchid’. Ferns noticed were Adiqniian acthigpician, " - 
mon Maidenhair Fern, Aspleatum fabeftifotnon, “Necklace Fern’; Poty- 
stichwee acwleotim, “Common Shield Fern": Palyfodiven  pustalotiuen, 
"Scented Polypody"; Petlara falents, "Sickle Fern’; and Pteris cepmanla, 
"Tender Bracken”, 

Returriitiss: a different route threnel Kurrajong Heights, the sight 
of kerosene shale heaps at Hartley Vale recalled the bygone induttry 
of the oi) refinery wiach once made mutch employment thete. Proceed- 
ing onwards, @ mile or two of rough country was passed aver, and 
growing among the rocks in great abundance were Aoronia fedifolw. 
“Ledum-leuf Boronia’, an erect. rough shrub, with bronze-greer leaves, 
which are marked by characteristic cil:dots, from which an aromatic scent 
is given! BL pimata, ‘'Pinnate Boronia"; and 8. floribunda, “Profuse 
Boronia, Atother rutaccous plant. equally plentiful, was Sriastemun leticen. 
jatus, “Lance-leat Erjostemon", The pretty pinkish flowers last a long 
time om the plant, and will keep fresh in water Jor a month In some 
places fou or five species of Persnonia occur, such as P. linearis, P_ 
moltis, P.-salicna, P, lanceolata and P. nyida, together with Ssepogers 
anemanifolins, Grevilles punices, G. sertcea, G. buxtfoka, and other pro- 
teaceous plants. 

Some splendid views are obtainable on this vote, Near Mt, Tomah we 
proceeded along the edge of a beantifel valley, where the Eucalypts were 
exceptionally tal) and straight, in great contrast to the specimens previousl 
seen, They comprised: E. pitularis, “Blackbutel!; 2. corymibota, “Bivo 
wood": £, obligna, "Messmate Stringybark’; E, piperita, Peppermint’, 
£. exgentaides, “White Seringybark’'; &. restaijera, “Forest: Mahogany’; 
and &, tercticornis, Forest Red Gum”. Ty this well-watered valley, tree- 
ferns, such as Dicksoms antarthice, “Saft Tree Fern’, and dlsepkila ase 
jralis, “Rough Tree Fern’. together with) mumerou; smaller ferns, 
flosrished, 
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EXCURSION TO ELTHAM, 
After 4 spell of wet and cold weather, came a fine and sunny day, Satar- 

day, October 22, when thirty-Ave members of the Club and: friends enjoyed 
the afternoon excursion tn Eltham Heights. Amdrig the birds seen and 
heard were the White-winged Chowghs (Corcorox anelanorkeamphucsy, 
Rufous Whistler (Pachicephala refiventris), Orauge-witiged Sinetla (Veo- 
sitta cheysoptera), Black-laced Cuckoo-shrike (Coracina notve-hollandiae), 
White-throated Tree Creeper (Cianiacteris flencopkaes), Grey Tiwush 
(Collerichicle herueica), Speckled Warbler (Chthomcola sagutatr), ancl 
Buff-tajled Thorabill (Acauthiza regulofdes}, and severs! species of Honey- 
eaters. Among the nests observed were those of the White-winged Chough, 
Sittella, Scarlet-breasted Robin, Buff-tatled Tit (containing two mewly- 
hatched young}, Grey Thrush (with three eggs, since hatched out), and 
Cuckomshrike (three eggs, hatched our mext day). One interesting find 
wis a nest of the Speckted Warbler, containmg two Warbler’s eggs and 
an ege of the Black-eared Cuckoo (O:venuvis aseulans), Some of the 
migrant birds did not arrive in the district until a Tew dsys alter the 
excursion. Several species of Calodenta and Duivius, Glossodia inajor, and 
otheg orchids were in flower. 

WELD NATURE EXHIBITION. 

The Club's Wild Nature Exhibition was held at the St. Kilda Town 
Hall on Ottcber 11 aud 12, 1932. its character and scope begs well seen 
in the list of sections and those supervising the same, viz.:-—General 
Zoology {Mr. J. A. Kershaw), Birds (Mr. V. H. Miller), General Botany 
Mr, E. &, Pescott), Reptiles (Mr. H. W, Davey), Evinology (Mr. A. §. 
cenyon), Gealagy (Mr S. R, Mitchell), Conehology (Mr. C. J. Gabriel), 
Plant Classification (De. C. S. Suttots and Miss Jean Galbraith), Orchids 
{Mrs, E. Coleman and Mr. W, H. Nicholls), Marme Life (Rey. G, Cox}, 
Marsupials (Mc. D, Fleay), Microscopes (Miss Janet Raff), Cultivated 
Plants (Mr. 14. Jenkins), Botany (Mr. J. W. Atrdas), Entomology (Mr. 
¥. E. Wilson}, Aquarsa aud Pond Life (Messrs. Green and Kershaw), Sale 
of Pot Plants (Mr, G. N, Hyant}, Cut Flower Sales (Mess FL Smith), 
Information and Publications Bureau (Mr. . Daley). Mr. W-. 1. Ingrain 
acted as bon. secretary, avd Mr. V. H, Miller capably combined the offices 
of director and transpert superintendent. "The section leaders were ably 
assisted by other members in the effective arrangement and presentation 
of exfifbits 
The exhibition, presenting a mos attractive appearance, was opened by 

Ee Excellency the Lieutenant-Governor, Sie William Iryine, who was 
introduced by (Iu President of the Club, Mr. J. A. Kershaw. 

His Excellency, in declaring the exhibition apen, stated thac from the 
very natire of the profession which he had taken up ajpportuitics for 
nature study were ieressanty circuniscribed, bet he was fully convinced of 
its value, 2nd appreciated the work of those whe so thoroughly fostered 
and encouraged ir, 

Exhibits were as varied a9 they were mteresting, The favourable season 
had ensured a fine floral dispiay. In this section the classification table 
was both mistructive and attractive Plants listed under the Wiidflower 
Protection Aci were for educative purposes placed on view, 

The Shell Company agam had a pleasing exhibit, spirited by aeroplane 
lrom every part of [he continent, plants distinctive of Western Australia, 
New South Wales, Queensland, Tasman, Specially heautilul were cficice 
Australian flowers from the home gardens of Mr. E. Ashby, Hlackwood, 
and Mr. W_ Burdell. Basket Range, South Australas. A qnovel exhibit by 
Hon. 4. C. Bales, Suya, Fiji, showed the plant, leaves and bowl for qak- 
img the native beverage, kava, .- ~~ - a 

Seldom has a more representative collection of Vicvoviany plants been 
assembled = Seventy-sevety specres of duntity and graceful orchids a all the 

W. Towner, 
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charm of quaint dorm and yaricd, colour—whimsical sprites of the floral 
World—arresied attention, and indieed pleasure an inspection. OF these, 
sixty-six Were Victorian species anil eleven from sister States, terrestrial 
and cpiphytal, Beadvobinvne Sarvechifus and Cynbitianm being in vigaraus 
bloom. ‘The tasteful arrangement displayed these populav Aowrrs to adyan- 
tage. Good business was done in the sale of native Mowers and pot plants, 
an) 1,500 Waratahs were dispused ol an 

Atiiong the many shells in the exhibit of Conclhalogy wefe the Jaryest 
Victorian hell, 12 inches, and the smallest one, 03 inch, The destructive 
powers of the Teredo were plainly shown, Snakes, skinks and lizards, 
newts and frogs of several species, as well as goldfish abd other detiizens 
af aquaria were objects of popular curipsity art observation. Mn Davey's 
Japanese toads and a Hye giant eariwotm were centres af attraction. 
The National-Museum kindly showed 9 collection of mounted birds, Tile 
histories of, Australian insects, and a giant earthworm, 

The collection of Australian Butterflies by Messrs. A. N. Burns and 
J. A. Kershaw was in beably and vanety sty attractive exhibit The 
Geolagy section comprised a fine series of minerals, from the basall, and 
rock-fomming minerals, crystals, etc, also typical fossils of various measures. 

In Ethnology there was, a3 usual, a representative collection of abdrigiial 
ston¢ age culture, Dr. Wishart contributing cxamples Ausiralian and Tas- 
tnaniati Recards of aborsgines' songs, lent by the National Museum, were 
bet loase of the air at intervals. 
An oulstanding feature was Mr. ©, Fleay'’s caluable collection af mar- 

sunial fauna ‘—Native Cats, fucluiline a whole fannly; Maurtain Opossum, 
Tiger Cats, Silver-grey Opossum, Ringtail and young, Dorfndtise Opossum, 
Flying Phalanger, Short-nosed Danthcoot, Water Rat, Allied Rat, Mar- 
supial Mice, and a Wombat, specimens rarely ot never see by mast Aus- 
tralians, and, om thst account, of additional interest. 
Among the imaty exhibits may be noted, Lrom the Forests’ Commission, 

a collection of huniding, Ferniture and cabinet timers from native trees: 
also an exhibit of plants. flowers, ete., fram the School of Uforticulture 
Burnley; models of cugret= fram the Mines Department, and exhibits of 
eau shove life, etc. from the League af Naluve Lovers, per Kev, Geo 
Tos. 
In the Microscope section, organized hy Miss f, W, Raff, microscopes 

and exhibits were provided by Club members, inends and members of the 
Microscopical Society of Vietoria Subjects for demonstration included 
Tond Life, Entowiolegy, General Biology, Rock Sections, et Mr.- B 
Blackbourn took charge of the afternoon sessions, The follawing extiibited 
Misses M. A. Ball, D. Eddy, C Glass, K, Hall, G. Neighbour: Messrs. 
B Rlackbourn, Carter, F. Chapman, J. Eaton, Harcourt, A. D Hanly, 
BE. 'W. James (for Mr R. H, N, Seward), I. McCloskey, A. O'Rrien, 
G, Ogilhy, A, T.. Scott, J. Strickland, A. J. Swaby, T. A. Walter, L, Wilson, 
T. W. Winn, B- Young, Dr. Suton; and Mesers. J. Iieram and J. Searle 
kindly lent microscopes. On the walls of the room allotted te Uhis gecsion 
were Inifig (he series of excellent paintings of wildAowers by Miss Amy 
Puller, which were much admired. 

In tpite of anclement weather, the attendance of the public was very satis- 
tactoty, their lierest Unabated, and their appreciation freely expressed. The 
members in charge of sections were often kept busy in supplying information 
ur explanation to inquarers, 

The exhibition was well organized and efficiently carried om, reflecting 
much credit on the director amd al) concerned im its arrangements. The 
committee of the Clul) desire gratefilly ta oxtentl thanks te the many 
willing workers who gave such ready assistance; ta the ladies especially 
wha, cotivened by Mes C, Barrety, did sich admirable service; to meiwbers 
and friends whe helped in so many ways; and to the large number of 
exhibitors (n respective sections who so chwerfully and practically con- 
trimited to the successfnl issue 
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PROCEEDINGS 

The monthly meeting of the Chib was held at the Royal Society’s 
Hall on Monday, December 12, 1932, at 8 p.m. The Presidenc. 
Mr. J. A. Kershaw, C.M.Z,.S., presided over an attendance of 
about eighty miettibers and friends. 

MEMBER'S DEATH 

The Chairman made feeling references to the death of Dr. W. 
Heber Green, of the University Staff, and spoke at the work 
accomplished by tim for the Club and for the State generally. 
The Chairman aiso reterred to the loss to the State caused by the 
death of Donald Macdonald, his remarks being supported by Mr. 
E. E, Peseott and Mr, F. Pitcher. 

CORRESPONDENCE 

From the Forests Commission regardine the gathering of wild 
flowers by schoo} children. 

REPORTS 

Reports of excursions were presented as follows —Wandin, 
Mr. E. S. Hanks; Montmorency, Mr. A. E. Proudfoot; Heidel- 
berg, Mr. J. Wilcox; Langwarrin, Mr. T.S. Hart. 

ELECTION OF MEMBERS 

The following were dily elected :—Miss I. Morris and Miss 
A. Lambourn, as ordinary members; Mr. A. Holland and Mr. 
Jj. H. Willis, as country members; and Master G. C. Wade, as 
associate member. 

LIBRARY 

The Chairman drew the attention of members 10 the recent 
additions to the Library, which were placed spon the table for 
inspection. 

LECTURE 

The lecture tor the evening, “Some Victorian Moths and their 
Larvae’, was delivered by the President. Mr, Kershaw dealt at 
length with the life history of moths. Illustrating his remarks with 
lantern-slides, the lecturer described the vatious stages in detail. 
Many of the more common species of moths met with around 
Melbourne were shown on the sereet. 

A 
~ 
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EXHIBITS 

Mr. J. A. WNershaw—Living larvae of Dioerisi canescens 
(Tiger Moth), futhela ovcllata. Orgxin onarteidex ( Vapour 

Morh). Fetrapiy cavurvarin {a geomeator). and Cebysa leroteles 
(a case-wth). Also, on behalf of The National Museum. a vase 
of Victorian inoths and jarvae. 

Miss J. W. Raff—lLtte history stages ot the Cypress Looper 
Moth, the Cup Moth. and a species of Piura, processionary cater- 
pillars. pupa and meth. Also Cicada nvinphs, adults emerging 
from split nvmphal skins. and a twig showing egg scars made by 
the female. 

Mr. Chas French. Junr—Specimeng of caterpillar — tung, 
namely, Cordvecps Fawori and C. (nui. irom AXpolia Bay. 

My. T..S, Hart—Emperor Gum Moth in two stages of growth, 
and Vine Moth caterpillar, 

Mx. L.. W. Cooper-—Saunders’s Case Morl 
Mrs, A. E. Hill—Abnermal flower spike ot Plantago, and a 

fasciated specimen of Tetratheca. 
Mr, A, $. Blake —Twe species of garden-grown aiigeauutius. 
Miss Bolton —/sotoma avillaris, irom Beechworth. 
Mrs. M. Frearma.—Collectian of shells 

es 

EXCURSION TO BEACONSFIELD 

The excursion to Beacousteld on October 29, despite delightful weather. 
was attended by only ahaut twelve members and irwtids. The day was 
very Successful a5 regards bird observing, the number of species reeorded 
being forty-one. A feature was the aecessibilitv of nests. With iw 
excteptiots, they were so close to the ground as to enable us ta cxatnine 
them while standing beside shrub or tree. Being able to jook inta the 
nests and view the eggs added a charm to the day's outing, Beil Miners, 
with their tinkling notes, maintained an incessaut melody. They were well 
supported by the Harmonious Thrash and the Whip-bird,  Tliraughout 
the day, over 2 large atea of tountry, these three species in fiarticular 
welcomed us with an almost continyous outpouring of their deiighriul 
notes. The Golden Whistler, although not so numerous, now and then 
treated us to a recital of his sweet strain. 

Nests of the Ring-tatled Possum were located. Many were nccupied by 
parents and their young. On two occasions voune ones were captured and 
teleased after being handlet! and admired. The parents viewed these pro- 
ceedmgs from adjacent braliches with anxious ¢ves, When searching the 
banks of a sand-pit for a Pardalote’s nest, one wi these hirls was seen 
darting about in an agitated manner The commotion was discovered to 
2 due to thé presence ot a Copperhead Snake. apparently about to plunder 

the birds’ nesting-burtaw. which was drilled onte thy wall of the sand-pit, 
We quickly rermoved the cause of the smal! bird's cistress. Wildflowers 
were plenttyl A number of Orchids was seen, including severai species 
of Coladenia and Diuris. aad Glossodia’ wajer. 

ASC. 
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SUNFTSHES 

By Gresert P. \Weitrtey* 

The oceanic Sunfishes are the giants of the fish world, and 
when one 13 washed ashore or harpooned by fishermen, ifs great 

sizé an tnusual shape always arouse curiosity. Thus we read in 
a letter from Venice, so long-ago as May, 1590, an account which 
evidently refers. to a Sunfist: 

“During the last days a large fish was caught by the fishers near Mala- 
meccd. §¢ weighs more thau a thousand pounds, accordite to our weights, 
and measares twenty spans, Tt has two wide qings, cyes as large as those 
of an x, at a round, small mouth with two teeth, one in the upper and onc 
in the lower jaw. ‘They are almost as thick as a finger anil the fish has 
a strange colour, What kind of a fish it is the fishertnen are as yet unable 
to say."—Quoted irom Chary, The Pugger News Letters, 1925, p. 150. 

And so, through the ages. Sunfishes evoke almost the sume 

comments, and history repeats itself in the words of a modern 
newspaper : 

“The species of a hall-ton fish caught at Port Melhourne last meht defies 
definition even by members of the ‘Discovery's’ crew. Fran the tip of its 
nose 1U the end of ite body (there is the merest vestige of a tail) the freak 
measures 5 tt. 3 in. The mouth is only three inches i diameter. The teeth 
appear to be oid, aud are similar to those of a hose. The eyes resemble 
a caw's in size andl appearance.” —Deity Telegvaph Pictarial, Syvduey, April 
23, 1930. 

What are these monsters, and how do they live? FEviclently, 
Sunfishes ave inhabitants of the open ocean. following the rich 
supply of living foo borne ou the great currents, snd at seems 
only as the result of acctdent that they lose crack of their feeding 
places, and, flurried and exhausted, become strandecl on our shares, 
Travellers on ocean-voing vesscls sometimes see Sunfishes hasking 
om the surface, lying half-sideways with the dorsal fin ant of 
water, . 

These large fishes, which seem to be “all head" because of the 
trundaied and rudimentary taii-fin, swim by turniag both the dorsal 
and anul fins to one side at the same Gime. These fins are opposite 
one another, and twist shghtly as they are moved from side to 
side, the result heing rather like the action of a ship's propeller. 
The side fins, or pectorals, flap continually, somewhat like the ears 
of an clephant, and the stumpy tail acts as a rudder. As an 
“ausiiary engine”, either gill-apening can squirt a powerlul jel 
of water at will, and the Sunfish can also shoot water from its 
beak-like mouth. Suonfishes usnally swint upright, often with the 
tlersal fin out of water hke a shark’s, and they are said to travel 
in pairs. The strength of these sluggish monsters. is considerable, 

*Cantribution lram the Australian Museum, Sydoey- 

B 
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as one which had been harpooned nearly dragged the boat of its 
captors. below water, 

Sunfishes feed on jellyfishes, especially /’efedla, latval cels, ancl 
other pelagic organisms of small size., A seven-foot female Sun- 
fish, dissected at Botany Bay hy the writer. had an Intestine 24 
feet in length! The largest Sunfishes. grow to a length of over 10 
icet with a fn-span of 13 feet anil a weight of over a ton. The 
skin is (hick, often studded with scutes, and, in the case ui the 
Botany Ray specimen, proof against Winchester rifle bullets. 
Sunfishes are apparently very prolific, as the ovarv of a European 
specimen contained 300 million. unripe eggs (Schmidt; Nature, 
Marth 17, 1921, p, 76). The larviz and young specimens are very 
umike the adults in form, being armed with spines, which prob- 
ably assist them to float, They also have fin-rays in the tail, but 
these are later lost and replaced bv the stumpy, fleshy tail of the 
adult. Sunfishes often carry interesting parasites. My Botany 
Bay specimen had stalked barnacles on the rooi of the mouth and 
curious crustaceans (Capepada) attached to the sicles uf the head 
and body. It was accampamied by half a dlozen rare fishes (Cen- 
trolophus maoricits), which were thought at the time to he Pilot 
Fish, ‘Thus the messmates of the Sunfish well repay study as 
well as the manster itseif, 

Three genera of Sunfishes are recognized: the Ocean or Short 
Sunfish (Molz), upon which most of the foregoing remarks are 
based: the Tatlecl Sunfish (Afasturus), which has a pointed tail. 
even when adult; and the rare Oblong Sunfish ( Roxgonia), whieh 
is the smallest of the three. and will he ronsidered in greater 

detail hereafter. Male and Rarzanw have heen caught in Aus- 
tralian seas, fut Mastsrus has not, so tar, heen recorded from 
our shores. The young forms of Sunfishes Nave received various 
scientific fataes, but a3 Ehey are synonymous with the three genera 
tentioticd, they need not concern us here. Many nominal species 
of Sunfishes have been described from various parts of the warld. 
but much of the literature concerning them is not available in 
Australia. 

Mela 15 & Latin word meaning a millstone, the body of the 
Sonfish heing similar to one in shape and size. Masturws comes 
from the Greek, and means a hreast-shaped tal, raganta was 

named after Camilia Ranzani (1775-1841), a professor of 
Bologna, Italy, and dean of the cathedral there. He wrote several 
articles on Snnfishes, and, in one of his natural histary books, 
generically named an Anstralan bird, the Cape York Palm- 
Cackatoo (Salanoglossus). 

The three kinds of Stnfishes most likely to be encountered in 
Australasian seas may be briefly noticed as follows:-— 
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Sunfishes 
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Family Moumnar 

Ocean SUNFISH OR SHort SuNFISH 
Mole ramsays (Gigliolt) 

Figs. 1 and 2 
wdult, with blunt, lobed tail, without fin-ravs. Skim granu- 

lated. Eyes about mlway between snout and. gill-apenings. 
Colour uniformly dull brown or greyish, turning white after death. 
Attains a length of over 10 feet and a weight of over one ton.- 

Larva unknown, but, if like the European species (AZ. mult), 
would have prominent spines upon which are transverse ridges. 
The young of M, vamsayi, here figured for the first time from a 
Lord Howe Island specimen, 1¢ inches long, has the outline of 
the belly rounded. 

Rasxge—South Austealia, Victoria, Tasmania, New South 
Wales, Lord Howe Island, and New Zealand. Doubtfutly re- 
corded From Queensland and Western Australia, 
Refereaces—A detailed technical account of this species, with 

references to jiterature, is given in Records Austr. Mus., XU UZ, 
1931, p. 126, and figs. 

Remarks. ——This species was named after Edward Pierson Ram- 
say (1842-1916), one of Australia's foremost native-born natu- 
ralists, who studied many of our largest fishes, but is chiefly 
famous for his arnithological work. 

Tarren Sunxrisa 
Masturus lonegotatus (Liénard) 

Figs. 3, 4and 5 
Adult with the posterior part of the body pointed, without fur- 

rays. Skin covered behind and below with scutes of various and 
often elongate forms. yes nearcr snout than gill-openings. 
Coloration modest, generally spotted towards the tail, Length 
to just over 6 feet, weight about 54 cwt, 

Larva with prominent spines with transverse ridges. In the 
young, the outline of the belly is angular, not rounded, and the 
median fin-rays of the tail extend beyond the others, 
Range: South Africa, Inchan and Atlantic Oceans. Hawaii, 

Japan, Florida. A form from the East Indies and Malaysia 
has been specifically separated as M. oxvuropterus (Blecker), the 
young of which. front the Central Pacific Ocean has heen thas- 
trated by McCulinch (Prec, Linn, Sor. N.S. Wales, xxxvii, 1913, 
p. 553, pls. Iviii-lix). This species ix not so far known from 
Australia, 

Referasces; the Most important recent writings on this species, 
with special reference to young specimens, ate Schmidt, Medd. 
Kown, Havunders. (Copenhagen) vj, 1921, pp. 1-13 and figs. 
and Nature, March 17, 1921, p. 76; atid Fowler, tem. Bishop 
Mus. x, 1928, p, 474, fig, 80. 
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Family RaANZANIDAE 

OsL.one Sunxisa 
Ravoonia laevis (Penuant) 

Figs. 6 and 7 

Adult with the form more elongate than in Afola and Masturns, 
with the tail blunity truncate, but supported hy fan-like fin-rays. 
Skin with small, mostly hexagonal scutes. Eyes nearer snout 
than gill-openings, Colouration brilliant, silvery, and varied with 
stnpes and spouts, Length up to about three feet, weight about 
twenty pounds. Whe pectoral fins are more pointed than in Mola 
and the month is almost covered by flaps of skin on each side. 
The Lurvo has no transverse ridges on its spinesas in Mola 

and Masturas. The young soon develop the elongate body-form 
characteristic of the species, which is in many respects the excep- 
tion to the general Sunfish nile, being a swift swimmer from the 
time of hatching, and very different in stricture, proportions, 
and colour, 
_ Raage: The Oblong Sunfish has licen recorded from the Medit- 
etranean Sea, British Isles, and Atlantic Ocean, Martinique, 
Bermudas, and Brazil. This is apparently the distribution of the 
typical form which was called Osiroctou laewis by Pennant (Brit 
Zool, iii, ed. 4, 1776, p. 129, pl. xix, fig. 54) several years before 
Rerzius (1785) named Tetrodon truncatus, Thus the Oblong 
Sunfish usually called Ragnzanta truncata should be FR. Ines, 
assuming that the Brazihan and British species are the same. 
A second species, or Form, from California, Hawait. Japan and ihe 
Philippines was named FR. makua. Its appearance at Honolulu 
was looked upon as the visit of the fish-zod ancestor of the 
imackerels and bonites by the natives, who would not kill ié, From 
Mauritius and South Africa comes a third form called Cephalus 
varius by Shaw over a century aga, So it seers that the Ohlong 
Sunfish is either a world-wide species, or is separable into suh- 
species which follow the main currents in the North and South 
Atlantic and Tacifie Oceans, also living iri the Indian Ocean. It 
is difficult to separate these forms from a comparison of deserip- 
tions and figures, so for the present I call them all Ranzania 
lacvis. The eggs of this species have been hatched in the Sargasso 
Sea, and a South African specrmen was observed ta have fed on 
seaweeds. 

The Oblong Sunfish was first recorded from Australia by 
MeCullach, who received a specimen fram Middleton Beach, 
Western Australia. While in Melbourne, a few vears ago, how- 
ever, T roticed a fine specimen of this rare Sunfish on exhibition 
in the National Museum, labelled Portland Ray, Victoria, June, 
1861 (No. 45,586), and this constitutes 2 new record for the 
State. I recently wrote to Mr. D, J, Mahony. Director nf the 
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Museum, tor further details regarding this specitnen, and he very 
kindly sent me a photograph of it. Mr. Mahony stated “The 
length over all along the muddle line of the body is 22 inches, the 
lenzthy from snout to hase of caudal fin being 203 inches and the 
fin, 14 inches. wide. [ have not been able to find any published 
reference fo it, bul Mr. Kershaw is under the impression that 
McCoy recorded it sormewhere."" The present writer has not traced 
any notice of this species in MeCoy’s works, The photograph 
agrees well with a specimen from Mauritius in the Australian 
Museum, so that if the Australian form is distinct from the 
Atlantic, tt may be tentatively known as Ranzania faery varia 
Shaw (Gen, Zool, v 2, 1804, p. 439). 

References: The earliest reference to an Oblong Sunfish I have 
been able to find is an excellent figure in Bonnatinio’s Rer. Hest. 
Nat. published about 1773, Since then much has been written 
about the species, which has been given various names, I hope to 
assemble the synonymy and bibliography of the species for publi- 
cation in, Some technical journal at a later date, Beautiful Agures 
of the Oblong Sunfish have been given in Tanaka’s Fishes of 
Fapan, and by Jenkins (Prac. Calif. Acad Sei. (2), v, 1895, 
frontispiece) ; these represent the form called Kanszania mabua. 
Remarks: Among some fish drawings belonging to the late 

Allan R. McCulloch, I find an unsigned painting of a Ranzania 
which is unfortunately without data, unless the pencilled remark 
on the back, “Aneiteum. “‘fasi—the chief of the island", indicates 
a New Hehridean origin. The general colour is dark hlue on the 
back, becoming lighter on the sides and belly and crossed by lighter 
bars. with dark edges which are oblique anteriorly and vertical 
posteriorly. and mingle with dark blue spots towards the ventral 
surface. Two broad transverse bands of rich brown jain the 
darsal and anal fins, which are blue. and the anterior portion of 
the tail and some spots on the hmder part of the body are light 
green. The eye and some of the tops of the oblique bars are red, 
an there is a wedge-shaped light blue area (evidently the pectoral 
fin) behind the head and pointing towards the back. The bats 
do not rathate from the eye as in most figures of this species or 
as in the specimens T have seen, hut the latter have lost mosi of 
their original brilliant colouration, which is said te change soon 
aiter death. 

The flesh of the Oblong Sunfish is said to be edible, but other 
Sunfishes are not experimented with as food because of their close 
zoclogical relationship 10 the poisonous toadfishes (Tetracdon- 
tedlae )- 

} EXPLANATION OF FIGURES 

Sunfishes, drawn to vacialis scales 
Figure 
1. Ocean Sunfish (Mola ramsavi). Adult. 7 ft. 4m, long. from Botany Ray, 

New South Wales. Austr, Mus. regd. No. TA4100. 
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2. Geean Sunfish {A/ale ramsoyi), Young, 12 in, long, from Jord Howe 
Island. Austr. Mus., No. TA2423. 

§. Tailed Sunfish (Masturss lanceolotis). Larya, ¢ in. long, from the Sar- 
gasso Sea (modified after Schmidt), 

4, Tailed Sunfistt (Masturus dancoolatas). Young, + in, lang, fram the 
central Pacific Occan. Austr. Mus., No. 112288. 

“Tailed Sunfish (Afastirns lanecolatis). A specimen, 3 ft. 14 in. lots, 
jeam Hawaii (modified after Fowler )- 

6,.- Oblong Sunfish (ancomia facvts). A specimen. I ft. 17 tm. lang, from 
Meurittus. Austr. Mus, No. B5903, 

7, Oblone Sunfish (Raitsania Inevis). Larva, less than + jn, Jong, from 
the Attantic Ocean (moditied after Schmidt}. 

tn 

— 

FLOWERS’ MOVEMENTS VPELT 

L wonder if any of thase Cih members wha take an imterest in botany 
have had an experience Similar 10 oiine? I had gathered eight or nine 
specimens of the httle orchid Cafeana minor, and when 1 reached home the 
flowers were closed—the Jabellum pressed tightly against the column. ! 
put them py water and stood them in a sunny window, but for two days 
they refused to open. Then, deciding to press then, 1 carried them toosely 
in my hand through the hot sunshine (Cit was about 2 p.m. L hatl gone 
about 100 yards when 7 felt a sudden movermerir and, looking doy, found 
ome of the flowers wide open, Another small shack, and a second flower 
opened; and by the tine | had walked another 100 yards all were open. The 
labellum seemed fiest to rise slowly aud, when #ather nigte thar half open, 
spring back into its reilexed position sa quickly and forcibly as to convey 
a slight but cisunct shock to my Angers, We sometimes talk of a vigorous 
plant that we almost see gress, but J trad not previousl. Jreard that one 
actually could feel a flower move. Possibly my experience is not uousual, 
but it was novel to me, 

Gko. Tevet 

EXCURSLON TO WANDIN 

The excarsion to Wandin on November 19 was attended by 27 members 
and friends. The day was fe, and wildflowers were abundant. Thirty-one 
species of birds were noted, and of these, 13 were found nesting. In the 
nest of a Bell Miner was found an egg of the Pallid Cuckoo; and in the 
nest of a Dive Wren an egg of Horsefield's Bronze Cuckoo. A boobook 
awl—one of a pair that has occupied the locality far some years—was an 
abject of great interest to visitors. The species of birds found nesting were; 
—Grey Thrush, White-naped Moneyeater, Yellow-faced Honeyeater, Stristed 
Thornbill, Magpie-lark, Bell Miner, Grey Fantail, Black-faced Cuckoo- 
thrike, Yellow Shoke-rabm, Red-browed Firetai, Golden Whistler, Brown 
Tharibill, and Blue Wren, 

" §E, S. Hanks. 

The Connnittee af the Field Naturalists’ Club of Victoria inviles members 
of kindred societies who may be visting Melbonrite to attend the Club's 
meetines 
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POLLINATION OF ORCHINS: 

GENUS PRASOPHYLLUM 

By Enrra CoLemMan 

In the Orchidaceae the number of self-fertile species is gradually 
diminishing, There is good evidence that certain species provided 
with mechanism, only rarely brought into action far the purpose 
nf cross-pollination, now depend entirely upon the latter. This 
is probably owing to an increase in the number of insects capable 
of removing the pollen-masses, and the consequent better adapta- 
tion of the special parts of the flower concerned with pollen trans- 
ference. We may safely say that the structare of almest all orchids 
is related to pollination by insects, though they are not equally 
suocess(ial in securing it, 

Pollination in the genus Prasophyiluas is of especial interest, 
Theve are indications that it, too, was once self-fertile, and may, 
in occasional instances revert to its prstine habir. That its pollinary 
mechanism is one of the most highly specialized in the Order is 
suggested by the great fertility of a genus in which the flowers 
are of small size and imennspicuous colout, Thev are advertised 
in Nature's euistoamary mariner in dealing with insignificant flowers, 
by strong perfume and massing, Sweet as the petitime js, it 
would scatcely be noticed but for the fact that the flowers are 
produced in great profusion on the spike-tike inflorescence. The 
present paper deals with robust spring and simmer forms. 

In studying cross-pollination of orchids, we have been accus- 
tomed to regard the fabellum as the most important segment of 
the fuwer, providing itisects with sometimes, a feeding-ground, 
and, always, a landing-platform; but in the genus Prasophytian 
the labelium holds an inverted position on the upper part of the 
flower. 

Whether this reversion of the fower marks a retrograde move- 
ment: a return to the ancestral orientation of orchid-flowers, or a 
progressive step, is dificult to determine. It is, however, quite 
clear. ftom the fertility of the flowers, that insects are well able 
to play their part in the process of pollination with the lahellum 
in this inverted position. This is well illustrated in Cryptostatts, 
another genus with reversed Apwers. Here the insect-collaborator, 
which is actually upside down under the labellunt during the 
process, is able to remove the pollinia as effectively as i7 the 
labellum were in the orthodox position. 

In Prasophyltune the labellum serves a more important purpose 
than that of providing a cotveniet platform. In many orchids 
the dorsal sepal, and sometimes the twa lateral petals, form a more 
ot Jess hooded protection over the calumn, in which are welded 
the organs of fructification. In this genus we finel the function 
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served by the labellum, which forms a roof over this all-important 
part of the flower, Male and female elements are situated much 
as we sce them in Diuris, except that, owing to a half-turn of the 
ovary, the flower is nearly at right-angles with the floral axis. 
Thus the short column lies almost horizontally. -\bove is the 
stigma, with the rostellum at its apex awaiting the insect-touch 

that shall rupture the covering 
membrane, and release the 
viscid gland from its tiny 
notch. Below is the anther 
in which lie two bi-lobed pol- 
linia, attached to the gland by 
a thin, semi-transparent, strap- 
like tail, the caudicle. As in 
the pollination of other or- 
chids discussed in these papers, 
everything hinges on pressure 
of the rostellum. The import- 
ance of this small organ can 
hardly be over-estimated. 

For successful cross-pollin- 
ation three things are impera- 
tive. (1) The attraction of 
the right insect. (2) Its en- 
trance into the flower in such 
a manner as to bring it in 
contact with the rostellum, 
(3) Its delay for a sufficient 
period of time to ensure the 
adherence of the gland to a 
part of its body which will 
facilitate the deposit of the 
pollinia on the stigma of the 
next orchid it visits, Pollin- 
ation depends. then, not only 
on pressure of the rostellum, 
but on a special part of the 

Sweet Leek-orchid —( Prasophyllum insect’s body coming in con- 
odoratum Rogers). One of the most tact with it. Let us now see 
variable of all the Leek-orchids—both fow beautifully the parts of 
in colour and shape of the segments the flowek ‘are’ adapted to fit 

(natural size). hs A : 
in with these essential points. 

In some species of Prasophvlluim the sides of the labellum 
towards the base, are more or less ereet. forming a longitudinal 
channel which holds the insect in a direct line with the rostellum. 
Otherwise it might quite as easily rest sidewavs on the “platform” 
to enjoy the entertainment provided. In this case it would leave 

Cc 
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Prasophyllum odoratum var. album Rogers. 
A large-flowered variety from Lara, Wonthagei. and other Victorian stations 
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the flower without touching the rostellum; or it might touch it at 
such an angle that the pollinia are removed on a part ef its body 
which would not aid their disposition on. the stigma of the next 
flower visited. 

The labellum serves another purpose. On the lamina in all 
species | have examined, and in which I have noted an exceptional 
fertility, ure glandular exerescences, either in the fon of a raised 
plate, or a mere longitndinal thickening. These secrete copious 
supplies of fluid which is obviously relished by small insects. 
The seductive purpose of- these glands is beautifully iastrated 
in #, oderatum, more particularly in the variety albunt Rogers, 
in which the green glands stand out in strong contrast woth the 
flistening, white labellum. 

{n response to a delightful fragrance, possibly also to the glitter 
Of glandular extidations, an insect alights, the inverted position of 
the labellum forming no obstacle. On the lamina it finds a bead 
of nectar, then another, ancl another, leading to a large swollen 
gland at the base, a solid triangle in shape, full of nectar which 
exudes freely at a touch, Follows a diainond-strewn path tt 
las reached a veritable well af dehghe. No piercing organ is 
necessary. The visitor has but to apply tts mouth-parts until 
appetite is suted. 

As the insect leaves the flower the gleam of yellow pollen tells 
that if has paid for its entertaiament, but only in part. The removal 
of the pollinia is only one step in the important work of pollin- 
ation, The nest step will be taken when, i response to the scent 
and glitter of another flower, it transports them to a stigma. 
Much, ton, depends. on the moment of its visit. If the viscid 
secretion of the pland be not ready, its ¢nvering membrane may 
be ruptured to no purpose: the gland will remain in its notch on 
the apex of the rostellum. But if contact be made at the right 
moment, the floral device works without a hitch, and the pollinia 
are withdrawn, nhroken, from their cells. When they are mature 
the anther recedes, allowing the friable masses to be released 
without separation of the grains. I have never seen the withdrawal 
of a broken pollinium, though the grains separate. readily after 
removitl, 

In the variety alban the vartaus movements may be followed 
without the use of a Jens, They may be clearly demonstrated 
with a dissecting-needie or the point of a pencil, which must be 
inserted in the flower sn the direction taken, of necussity, by the 

insect. As the point presses the rostellar-gland there is the usual 
rupture of the thin membrane which covers, and keeps moist, the 
gland and its vised secretion. 

The gland now rests. tike a thin, triangular flap, quite free, ue 
still covering the stnall woteh in the rastellum. 
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If the needle be withdrawn at once, nothing happens, but if 
delayed for a moment, the gland, becoming dry and more adhesive 
owing to exposure to the air, is clamped ta the needle, and, as tt 
is withdrawn with the attached pollinia, one may just catch the 
pretty action of the strap-like caudicle as it speedily curls, bringing 
the pallinia forward tawards the point of the needle—nort the slow 
movement of depression ane notes in many other orchids, but a 
swift, spectacular, spring-like curling, which is doubtless caused 
by the contraction of the gland as it grips the necdie. This 

‘a Bc. 

Pollination of Prasophylhan Mucllert Andrews by a Chrysometid Beette 
(Ametalla spinolae) 
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suckey-like grip of the gland not only ensures its firm’ adherence 
ta the head of @ visiting insect but maintains the correct poise 
of che pollina. Were they to remain, as withdrawn, vertical over 
the prothorax, they would be bent backward or broken as the 
insect enlers the harrow opening in tlie next Hewer visited, In 
their present position they will enter and touch te aliqute, thus 
pollinating the flower, 

Tor the removal of the pollen masses there is tio need for a 
preliminary touch on the stigma. Tressure ou the rustelium 18 
all that is necessary io set the floral apparatus in monyn The 
stipinalic Secretion merely forms a medium Tor the germination 
uf pollen grains, which cannot reach the flower unaired. hnt 
must he brought on the body oF an insect collaloratur, 

Should the propitious moment pass without remoyal ot the 
pollinia, Ove uotes in certain species of Prasophyltam another 
remiarkable piece of pollinary mechanism, The apex of the anther 
becomes deflexed, and, possibly consequent on thig deflexion, a 
slower mavement of the caudicle takes place automatically, and the 
pollinia are exerted without external aid. They remain exposed 
above the anther, or poised vertically, with the eland still held 
firmly in its rastellar noreh. 

‘The pollination of the South Australian species, P, gracile, has 
bee clearly deseribed by Dr, R, S, Rovers, M.A. M.D. (Trans. 
Ray, Sac. of S.A, vol. xaxvii, 1913). 1a this paper Dr- Rogers 
shows that, following the curling of the caudicl: and a complete 
roratean af the pollinia, they are frequently deposited on the stignva 
af the same flower. 

This niechanical curling is seen in many Yielorian species, but 
I have noted no instance in which the pollinia are carried beyond 
an angle of ahout 45°. In P_ edatem they remain poised at about 
this angle in scores of flowers which have not heen pallimateil, 
liv the Western Australian species, P. Miuelleri, they are trequently 
held verncally over the apex of the high rosteltum, but as the 
grains do not separate until the stignia is 0 longer receptive, 
there is Jictle danger of self-fertilization, 

iris possible thaf, by wseets brushing against the now exposed 
pollen, there is here an addled chance of crass-pollinaiian, hue with 
such au elaborate device for the removal of the complete pollin- 
artum. I think it is only remotely possible that the plane is served 
by the less perfect method Moereover, in general, pollination is 
nor ellected hy the deposic of only a few grains, The greater part, 
if mot the whole, of a polliniuna appears to be essential. As, how- 
ever. one note in huridreds of flowers thal the pollinia lave heen 
neatly and cleanly removed, and that considerable portions of the 
pallinia are found on the stigma in a large number of instances, 
we may assume (hat pollination, in the circumstunces described 
above, is the exception rather the rule, 
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A chapter nnght be written on the subject of glands in the 
genus Prosophatlum. Where they take a clearly defined departure 
from the usual shape, it is explained by a glance at the structure 
of the coltunn, ancl Che shape of Ue msect’s body, with which it co- 
ordinates. Where the glandular plate is much raised, it facilitates 
connection between insect-body and the important rostellum, Tn 
P_ Austrate, fur instance, an insect coukl enter the flower, arid 
partake of the feast provided, without touching the rostellum,, were 
it not tor the erect margins of the plate, which form w platform, 
hringing body and rostellum in contact. 
We have seen (vide previous issucs of the Mictorian Naturalist) 

that the pollination of Cryptastylis is effected hy an ichneumanid, 
and that a small native bee serves the same purpose in Dixris, 
Certam species of Prasophylluan have efficient collaborators in 
honeyloving beetles. Dr. Rogers has seen small beetles { Trogo- 
derma adelaidee) bearing pollinia retnoved from flowers of the 
South Austrahan species, /. gracile. While in the south-west of 
Western Australia I observed three species of beetles associated 
with three robust species of FPrasophyllum. 

Mr. F, Walton Rowe, of Kendenup, has witnessed the removal 
by a small beetle of the pollinia tn the Western Australian species 
P. Muellert_ Last season he sent two of these beetles ta me. Bath 
had andamaged pollinaria adhering to the prothorax as seen in 
the accompanying illustration, They were identifed by National 
Museum authorities asa well-known Chrysometid heetie, Ametalla 
sbinolae, which Mr, J. Clark tells me is confined to South-western 
Australia, 

Every part of a flower serves some purpose, In PL Mrelleri 
we have a long, narrow, finger-shaped rostellum and a short anther. 
As the parts of an orchid are beautifully co-ordinated, we find, 
as we expect, an equally long catidicle to make convection between 
pollinia and tail rostellum. As the reproductive parts mature, the 
apex of the rostetluny curves over, beaklike, drawme the pollintmn 
almost out of their cells. This “Leak” serves a special purpose. 
for in P. Muelleri there is no high plate, a platform to raise the 
bectle up to the rostelluny, so the rostellum hends down to the 
beetle. 

When the caudicle is “sprung” without external aid the pollinia 
ure automatically exserted and remain poised almost vertically 
with the gland still i situ. The drawisig of the beetle and pollimia 
was made a month after they were received in Victoria, Tt is 
thus evident that the pollen grains do not separate until the stigma 
is no longer receptive. These beetles, which are diurnal in habit, 
probably feed on plant tissues both im the adult and Jacyal forms ; 
but I believe that their visits to the orchids are made in response 
to che attraction of nectar. 
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Mr, W. H. Nicholls sent me the larva of an insect, bearing 
pollitta, which he had taken in a flower of P. elatun, The Museum 
autharities were unable to identify it. but Mr. Clark assures me 
that tt is not the larva of 4Aowolalia spinalae, which suggests that 

two species of Prasaphyllim having much the sade hahit; are 
pollinaced by different agents. 1 am inclined to regard this as a 
chance association of larva and orchid, 

With so many perfect contrivances for the removal of the 
pollen-masses without detriment to the plant, we must conclude 
that the winged agent is more general, Every gardencr knows 
the damage wrought by hungry larvae in search of plant tissues, 
Were they, itt any numbers, to visit orchids, the reproductive 
parts of the flowers would only rarely escape their devastating 
inraads, and the purpose of the heautiful mechanism wauld be 
defeated. In FP. efafin: one frequently finds pollinia attached te 
various segments of the Rowers. These were probably transferred 
from the bodies af insects (ur larvae?) before the glands were 
securely set. 

Where plants grow closely and sway against each other in high 
winds, the pollinta are sometimes withdrawn by the pressure of & 
segment on the rostellum. It is not sugpested that all species of 
Prasaphyliim are pollmated by beetles, It will later be shown 
that other winged agents share this impottant work, Their effi- 
ciency is evident in every species I have examined. 

In fair seasons one finds an average of 70 per cent. to 80 per 
cent. af removals, with pollen on che stigma in as many as 40 per 
cent. of open Rowers. Some Western Australian species give an 
even hither percentage. Even in dainty, smatl-flowered species, 
such as P. Frenchit, Po fuscum and P. Brarinel, we tind the same 
telling proof of the efficieney of their insect collaborators. 

For specimens and many helpful notes I ain indebted to Miss 
Rica Sardifands and Mr. PF Walton Rowe, of Kendenup, and 
Rev. E. Byant, of Kalgoorlie, W.A- In New South Wales, to 
Miss J, Efenderson and Mr. C. Boase. Th Victoria, to Mss. Brooks, 
Maldon, Mrs, Rich, Rushworth; Miss Anderson, Wonthaggi; 
Miss Bullock, Doncaster; Mr. D. J. Paton, Kew, and Mr. Homann, 
Wonthaggi. 

KEY ‘10 ILLUSTRATION 
1. A Mower, enfarwed, of the Western Australian species. Prasophwlen 

Ifuetlert Andrews, with the ovary straightened io show the short. anther, 
the tall vostetlusn, and the long, transparent, “trap-bke catidicle which 
attaches the pollinia to the rostellar gland (R.G,). The anther thas re- 
ceded, fully exposing the pollen-magses. / 

2. Column, greatly enlarged, lwart-shaped stigova below, Jung, marrow ros- 
tellum above: The rostelluro has been fattened to qidicate its length, 
The caudicle has “sprung, raising the pollinia pearly vertically ovee the 
apex of the rostellum. The gland, re sit, still covers its small notch, 

3. Chrysomelit} beetle. Ayietalia spindlac, wath pollinariom removed from 
4 flower of Prasaphyltaon Muallert (enlarged). 
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OUR RARER ORCHIDS 

Ly W. H. Nicnotts 

(7) Thetyntra asurea Rogers. 

This sinall, though very beautiful, Sun-orehidl was originally 
discovered in South Australta in November, 1OL6; the locality 
being “between Mount Compass and Victor Harbour", Lit the fel- 
lowing year (1917) the description appeared tn the Prac. Roy, 
Soe. of Sud. (Vol. xti). Tt is by Dr. R. S. Rogers, M.A., M.D, 
who writes (24/4/24), “The plants were literally in thousands 
in a well-frequented place .., ., hut since then it has not appeared,”! 
This year (1932) the species was again found blooming in pro- 
fusion, One plant was 22 inelics in henght and had 14 flowers on 
the racetne, 

During November, 1932, 1 received a splendid specimen of 
Th, azurea from Mtss Lauva Banfield, of Ararat (a member of 
the Club). Tt was jounc in the Victoria Valley, near the Gram- 
pians, and had six flowers. Three specimets were collected, 

Dr, Rogers’s description (abridged) is as follows :—"Tlant. 
4-16 inches high; leaf. narrow—lincar—atten Alilorm; flowers in 
a racenie, 1-12, deep bright-hlue (azure); one acuminare cauline 
bract (my specimen has two) ; column widely-winged, the hood be- 
tween the penicillate appendages deeply tripartite, the lobes prple 
with denticulate tips, middle Inhe sltorter than, anel imbrieate iver 
the lateral ones; hair-tufts purple, borne upwards and forwards 
on two lateral expansions of the column, stigma large!" Tk is a 
close relation of Th. cerodes Sw. ; but hlooms later m the season 
The strange. almost unique, column is exqitisitely-colonred; in 
keeping with the attractive flowers. 

South Australia, Victoria. 
In Western Australia a very attractive form occurs, Jovally 

known as the “Shirt-orchid”, hecause the perianth (blue) is con- 
spicuously and regularly marked with dark purple longitudinal 
hands. The columm suggests an intermediate [orm heiween Tis, 
ostuva Rogers, ail Th, ¢rigides, Sw. However, it is recorded! in 
Western Australia as the latter species, 

(8) Thelynitra Macnullome Fv. Mueller 

The salmon Sun-orchid is one of the showy terrestfial spectes- 
Tt was named after Mt. Thomas Macmillan. a Melbourne horti- 
culturist, who discovered the first specimen near Me. Martha 
{Port Phillip}. The original description appeared in 1865 (/ragut. 
vol. $, p. 93). Tt must be regarded as a rare species. though in a 
few instances it has been found in considerahle numbers. “The 
hleattis vary much in size (see plate). Usually the colour is 
salmon-pink ; deep crimson flowers are, in some localities, the rile; 
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intermediate shades are deep-pitk to salmon-pink on a yellow 
ground, the lighter colour showimg as iridescent veins and “grains 
of gold”. 

Last season I was pleased to receive a large three-flowered 
speciiten from Mr. A. &. Braine. The flawers were more richly- 
coloured than in any specimens previously seen: deep rose-pink, 
the base of the segments flushed with purple, the tips salmon. 
This specimen, probably the Gnesi ever collected, was found by 
Mrs. R. Brooks near Maldon, Bencligo district (October 16, 1931). 

Th, Mucmillanti diffuses-a faint, though rare, perfume, recalling 
the delightful rose-like fragrance of its close ally, 7), ontennifera 
Hk., £. Benthan) (F7. Alsi cnsis, vol. vi) writes: "The species 
requires further investigation, and may prove to be an abnormal 
form of one of the allied species, or possibly a hybrid’, It is, 
however, a well-established species. 
A brief description, based chiefly on Victorian specimens, is 

appended :-— 
Th. Macnullonit Fy MM, A very slender species, varying m 

height from 10-20 um.; stem wiry, Hexuose; leaf erect, narrow- 
linear, channelled; Howers 1-6 variable in colour (see nates above), 
2-3-455 cm, in diameter; column bdghtly-hued, no dorsal crest, 
but at the rear a-deep sinus; the wings vellow or ced (ar both), 
large, produced as Jateral, very rugose appendages on either side 
of anther—inargins very irregulatly formed (see plate); anther 
large, pubescent, produced forward and ahove the stigma, apex 
biunt; stigma comparatively smali, a prominent rostellum situated 
in the upper depression. 

Fairly well-distributed throughout Victoria—ineluding the Bos, 
from where it has been recorded only comparatively recently, 
(Yarram-Hedley) also in South Australia, Fl, September- 
October. 

REY TO ILLUSTRATIONS 

Chelyiitya species 

A, Large fld, spm. Thed. Macllanii F.vM. (Maldon, Victoria), 

BE. Typical spm, Thel. Macotilanid Fav.M. (St. Arnaud, Victoria’ 

©. Thel, agueen Rogers (Victoria Valley, Victorix). 

D, Flead af column irom above—Thel, Mucostlant Poy. Mi. 
FE. Column from side—TAvt. Macwillami Fv 

F, t Variations i the lobes—J'hel. Macmillanit F.v.M. 
G1 These lobes are given to much variation of fori. 

H, Colin from side—Thel. asurea Rogers. 

1, Cofunin from above (hair tufts not shown)—Thel. aznrea Rogers. 

(Note—FPigures of flowering specimens drawn. comparatively.) 



ont Burnes, The Migratory Skipper. 223 

THE MIGRATORY SKIPPER 
{Badhantio exchrmatrons Fabr.) 

By A, N. Burns, F.E.S. 

‘This interesting bulterfly belongs to the great family Hesper- 
idae (''Skippers”), Representatives of most families of butterflies 
at certain times exhibit a migratory Lendency, that is, a particular 
species may be observed flying in numbers in a general given 
trection fun several days or even weeks; this tendency, however, 
is comparatively sare in the Hesperidae, and in Australia occurs 
in that family with one species only, namely, Badhamia exclama- 
tients Tab, 

This butterfly has a very wide range throughoul the greater 
part of the Indo-Malayan region, and eastwards fo Fiji. Yet 
it docs not, so iar, appear to have developed any geographicat 
races, In Australia it occurs commonly in Queensland as far sogth 
as Brishane, and more rarely on the riorthern rivers of New South 
Wales, with perhaps an occasional straggler as far south as Sydnev-. 

T have nohced that while, in general, odd specimens are to be 
taken throughout the sianmer months, there are two well-defined 
pertods when this butterfly appears, to a greater or lesser extent, 
in migratory flights. This applies particularly to that part of 
Queensland between Gladstone aud Cairns, and over a strip of 
about 100 miles in width with the coast as ane boundary. 

At Brisbane in 1923, a flight oeeurred which Jastec? From January 
18 until about February 8. The butterflies flew in a direction a 
little west of souih. and except for occasional pases to feed at 
some Mower. secmed bound to pursue their flight in this direc- 
tion. Both males and fetnales occurred in almost equal numbers, 
aml all specimens showed signs of travel in that they were slightly 
wasted, though the wings were not torn. Of mime specimens cap- 
tured during two days of the Aight, four were females and fire 
inales. Until this flight T had nut seen any examples of this insect 
in Brishane that season, nor did I observe any afterwards. 
Mv next meeting with this skipper in numbers was at Westwood, 

which is thirty miles westward from Rackhampton on the main 
Longteach railway. Fron December 27, 1923, lange numbers of 
thts insect arrived, flying in a southerly direction, and so continued 
until the middle of January. 1924. These dates will be found to 
he approximately three weeks in advance of the hme of appearance 
in Brisbane during the preceding summer. The butterHies did not 
present in general such a wusted appearance as those I captured 
im Brisbane almost 4 year before. 

During my travels round the Westwood district T was yreatly 
interested to note that in a bottle-tree scrub. some four niles from 
the Prickly-pear experiment station, where I was stationed, num- 
bers nf these butterflies were ovipositing on a large tree (locally 
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called yeilowwood) which at that time of year was covered with 
young leaves, Within two weeks many hundreds of young larvae 
were to be found on these trees, cach one sheltermg in a leat 
which it had folded together with silken threads, Very soon, as 
these voracious feeders prew, the trees hegan plainly te show signs 
of early defoliation. 

Every tree visited presented the same appearance, and harboured 
many hundreds of larvae, Within two weeks from the tintte of 
first observing the voung caterpillars, every yellowwood tree was 

completely stripped of its leaves, and fully-grown larvae were to 
he seen everywhere; on the ground, on fences, on the grass, and 
i fact un every shrub and tree near the feeding trees. Most of 
cheee larvae, however, mest fave attained their full develapment, 
becanse within a week pupae were to be found everywhere. Unhke 
the pupa of most (lesperid butterflies, this species is attached by 
the tail and a central girdle, and is enclosecl within a folded leat, 
‘Che leaf is not rolled or tightly folded as is rhe case with most 

. skippers. Pupae were found, in some cases, not enclosed within 2 
leaf. but merely attached Ly the tail and a central girdle. They 
were to he seen on fence posts, oceasionally on grass stetns and 

twigs, and much more commonly in folded leaves on other shrtths. 
The papal period lasted about two weeks and by the first week 

a1 March butterflies hegan to emerge. By March 9, 1924, einerg- 
ence was in full swing and by the 15th oly au occasional straggler 
reniained, This time the butterflies flew in a north-westerly 
chrecton. if anything a little to north of west. This led me to 
believe that during the winter and spring months this species had 
its life eyele in the far north, and «m emergence about Decemher 
flew southwards, ta breed in Southern central and coastal Queens- 
land; the butrerfiies from that generation travelling north again, 
to breed. 

Further observations were made at Mackay atid Cairns (200 and 
600 miles respectively from Westwood), in Jater years. Al Meringa. 
which is same thirteen. miles south of Catrns, these butterflies 
appeared Aying south, though ol m very Jarye numbers, and 
specimens in good condition, during the second week of December, 
1926, again a liltle in advance as far as time of yerr is concerned, 
of appearance at Westwood. Ouute a number of isolated specimens 
remained throughout December, with otcasional specimens during 
January, 1927. Ilowever. by February 27, 1927, freshly-cmerged 
specimens were to be seen flying in a general northerly direction, 
and by the middle of March a conspicuous northerly migration 
had taken place 

T.ater observations, made at Mackay, which may be taken almost 
asa half-way locality. are also of interest. and seem further to hear 
out the idea that one generation breeds in the far north, while 
the summer one breeds around the Rockhampton-(Gladstone area. 
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From March 1 io Apnl 1, 1928, a large Aight of Bedhamia exclam. 
ationis occurred, all the butterfites flying in a syortherly direction. 

All specomens noted and captured were in good condition; and none 
showed signs of wear or travel, These were no doubt those which 
had bred around the Rockhampton district, returning northwards 
again, The explanation of specimens being noted at Meriiga 
(near Cairns) over the period December to April is that probably 
some examples of both generations breed near Cairns; and furcher- 
more, that Cairns is probably near the terminus of the northerly 
migration, hence accounting for the fact that there the northerly 
migration was not sa great as at Mackay and Westwood. 

The country in the Westwood district, where these butterflies 
breed, consists of open forest; it., iranbark and hinodwood inter- 
spersed with grass and low herbaye; and belts of bottle-tree scrinb. 
The latrer contaims such shrubs and crees as turkev-bush, Cusaras, 
Capparis, brigalow, quandong, emu-apple, vellowwood and bottle- 
trees (#rachyeliton sp.), These scrubs may he termed “dry 
scrubs" when contrasted with the dense “rain forests” of. the 
Cardwell-Cairns region. 

That the far north er Cape York is suspected of being the 
northern hreeding ground of this skipper may be inferred irom the 
faet that the country north of Cooktown, also that Inland fram 
Cairns, i5 very similar ta the “dry scrub” tpe of the Westwood 
district ared. The winter climate and. that of sprmg also. would, 
of course. be considerably warmer than that af the Westwood gr 
Rockhampton districts. 

At Westwood the follawing observations were made with regard 
to the life history of this butterfly, The eggs are laid, singly, on 
the young shoots of the food-plant. Phev ave large, spherical, and 
pale yellowish in colour Prior to emergence of the larvae they 
become darker. The fully grown larva measures about 2 inches 
in length, is cylindrical, and tapering towards each extremity, The 
whole of the dorsal surface is pale ochreous. in some examiples 
almiast yellow, and in others of, a decidedly purplish hue. A wide 
black dorsal line runs along the entire length of the body. Inter- 
rupted transverse lines of a Wackish colour and numbering two 
and three in the anterior segments, five in Lhe central ones, and two 
in the posterior omes, run across the dorsal surface. A wide dark- 
chocolate coloured lateral stripe tons the hody length; heneath this, 
minute black spiracles ov a pale pinkish-hrown ground, and num- 
lering one to each segment, occur on segments four to ten. The 
ventral area es dirty white in colour; in a few specimens examined 
it showed a decided trace of pink. The head is hard and large, 

pale ochreous with curiously-shaped black markings across the 
middle of the face, These markings extent! round the sides of 
the head, and the posterior one reaches round the dorsal surface 
of the head near the junction with the first liody segment. 

The pupa is attached by the tail and a central girdle, and gener- 
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ally enclosed iti a folded leaf held together by a few silken threads 
spun dunnog the Jarval stage. Length, incluclitte operculum, {rom 
1 inch to Lé inches. Colour, dark brown, with almost black irte- 
gular markings, The thorax at the back 1s strongly produced 
outwards. Head wile and eyes prominent. Operculum about 
1/16th inch in length, resembling a Fant tooth directed backwards 
over the heal. The whole surface. of the pupa is densely covered 
with bluish-white pawder or “bloom”. Pupae are almost variably 
found on plants adjacent to the iood plant. The reason tor this 
latter character is very probably due to the fact that the Jarvae 
ate so rtumerous on the fond plants chat they quickly deioliate 
them, and hy the time these larvae are ready to change into pupae 
there are m0 leaves lefe on the feeding tree to Furnish shelter. 

Despite the fact that these larvae were sa numerous in the 
summer of 1923-4, all through the Westwood district, the per- 
centage attacked hy parasites was comparatively small, Prom many 
larvae and pupae collected for breeding purposes, two species of 
‘Tachinidae (Diprerous parasites) were abtained. The number of 
examples parasitized would not exceed Ave per cent, of the Lotal 
number kept under observation. This revord, however, applies to 
one season only; and it is quite possible that the percentage of 
specimens parasitized might he much higher iu nther vears. 

A brie£ deseription ot the imago of Badhamia exclamationts 
1s as Loflows — 

Male above: forewmg dark brown, paler near the base. a small 
natraw spot near the centre of the cell. pale yellow, hyaline; 
two (sumetimes one) small elongate spouts in the diseal area also 
hyaline yellow. indwing dark brawn, base paler. Cilia lighter 
brown Male. heneath; forewing brown, apical areas paler, spots 
as above, but more indistinct. Hindwing brown suffused vellowish. 

Female. above: forewing dark brown, basal areas paler, a narrow 
spot near centre of cell vellow hyaline; three very stall sub-apical 
dots, an elongate spot. and a triangular-shaped discat spot, yellow 
hyaline. Cilia brown, paler. Hindwing brown, base paler, cilia 
paler brown. Beneath, as in the male. hyaline spots slightly more 
distinct. The antennae are very short ant the eves large and 
prominent; the forewings are considerably elongated towards 
their apices, and the hindwings have their outer margins indented 
just before the tornus. 

During periods of very hot weather, these butterfies (like rnany 
ather species) are Jond of resting on damp sand along the margins 
of watercourses, and sucking up the moisture. Along one shacly 
creek at the back of the Westwood Prickly-pear experiment station 
in the Right ef (923-4, when seme exccptiunally hot days were 
experienced, hundreds of these butterflies rose up fram the moist 
sand as one walked alors, All shady shrubs aval trees had numbers 
resting, wings folded over the back, on the undersides of the 
leaves, 
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ORCHID NOTES AND NEW RECORDS 

Ry W. H. Nicerotcs 

The season of 1932 has been, in my expertence, one of the best 
on record Many interesting orchids have heen found, incloding 

new Species and varicties, and strange teretological specimens; 
also nousually fine specimens of common species. Hybrids— 
chielly among the spider forms (Caladeniej—have been exceed- 
ingly abundant. One of the most interesting and beautiful finds 
is a large white “Spider"'—almost a typical C. Potersonit R Br. - 
with the added adornment of couspicuaus elerafe fips tu the seg- 
ments (Gorae, Murray Holmes). 

Prasophyltam French Tw. has been found im the Nevil’s 
Garden, Grampians, by Miss Laura Banfield, of Ararat (a new 
south-west record), Unfortunately this famous Wild Garden is 
in danger of destruction. The extension, fram) Pomonal, of to- 
bacco plantations is causing concern to natiurd lovers. 

Thelymitra D'Altonts Rogers, with it6 spiral leaf, oocurs th this 
area alse. An additional locality is now Ararat, where it has been 
collected by the Rev. Clarence T. Lang. Mrs. Edith Rich sends 
a dupque torn of Dives aaculata Sni,, vat strictly an albino, 
hut z/ite with the usual distinctive markings (in the absence of the 
yellow ground colour), showing blue-black, 

Calodeain reticulata FitzG. -A rare. albino form was collected 
at Wonthaggi by Mr. E. Homann, of the Technical School, and 
an albino form of Col. angusiata Ldl,, comes from the Grampians 
(Miss L, Banheld). 

Several new species have to be recorded for Victoria, Western 
Australia, and Tasmania. These will be dealt with at an early date. 
‘Two are very important additions to Australian Orchidaceae, One 
represents the “missing link” between Acianthus and Cyrtostylis 
and proves the connection between <teienthus and Cyrtostylrs, 
indicating the superfuity of the latter as a genus name. A large 
“Spider-orchid” has a unique Jabellum, the gland-beset Lip of 
which is prolonged—ike the other segments—into caudae. 

Burnettia cuncata Ldl, is another new south-west record. Mr, 
J. B. Towie, of Vermont, writes: “A wonderful patch, discovered 
by chance, 11 a space (say) 30 vards by 15 vatds.. There must have 
been 300 or 400 plants”; tocality “not far [rom Mount Rosca 

Creek and Tower Hill" (Grampians area). They were collected 
on November 2 (1932). 

Prasophyllam grace Rogers—a very typical specimen from 
Ararat, and several specimens of Thelynetra duteo-ciliata VPireG, 
from the Grampians, also Ararat. Both are new south-west 
records to the credit of Rev, C. Lh. Lang. 

The strangest form of Prosophyllim adoratum Rogers I have 
yet examined came from Gorae (via Portland), collected hy 
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Murray Totmes. The specimen was fairly typical in general 
appearance, but allh segments were erect—flattened against the 
stem. ax if pressed so. Fl wes the natural position, All the indt- 
viclual Aowers possessed truncate fips to very stowt lateral sepals. 
Another specimen, of darker colouring, had some Aowers aunts 
petals. Vhe dorsal sepal was really a petal this segment being in 
ho way diferent from a petal ina normal flower, All the flowers 
of this specimen had the extraordinary-locking lateral sepals, but 
at the tips were deeply quadrangular-truncate: and bifid, 

Pr. edovutum flowers as late as Tebruary in the Portland dis- 
trict. On February 24, 1932, fine speciracns were reecived (Mur- 
ray ITlolmes}. Qhetyeitra fusco-tnttea, trom Gorae. via Portland, 
December, 1932 (Murray Holmes), -An additional S.W. locality 
for this ativaclive species. Caladema reticulata Fite -—lTymeal 
specimens tram St. Argaud, new for the north-west. (Miss 
Yvonne Aitken, November.) 

Diurts fastidiosa Rogers.—The only lncality where this species 
has been found is now traversed hy a milwayv line, ancl blue-meta!. 
ele., covers ihe exacr spots. Wery fine specimens at Prasaphyilum 
odorata Rogers var, alot Rogers, from Leongatha (Miss J- 
Anderson). One extraordinary specimen, with about 60 Mowers, 
ina spike pine inches long, was of unusual interest. Lt had the 
appearance of having been turned ou a Jalhe, so perfectiy sys- 
jematiegl ancl compact was the inflorescence. This fine form of 
var, Albwen is also abundant near Anglesea. (F- J. Bishop.) 

Prasnr. gracile Rogers, —Vhis dainty species wppears Lu be rather 
plentiful in a number of localities in New South Wales (Mr F. 
Nubling), though apparently not listed in any publication con- 
cerned with the botany of that State. A very small [ome occtrs 
in the Atvey's Tnlet district (Vietoriaj}. (Miss M. Sutherland, 
November. 1930.) 

Prasn. Avcheri Wik. f{—A very darkly-hued specimen {rom 
Smithton, Tasmania {from the Ven_ Archdeacon Atkinson, M-A.. 
December, 1932), The dorsal sepals and petals were vivid green, 
with very dark, bread. purplish, longitudinal hands. 

The Sundewa belong to ihe genus Drosera—a very curious ald interesting 
class of plants, of the natural Iamily Droseruceae. About 150 species are 
known, distributed over anost parts of the world), Talty species are indig=- 
nous ta Aqstralta, nine ot which oceur in Victoria. The Sundews tsualty 
inhabit marshy places, and obtain the nitragen necessary lor their grawihy 
by capturing and absorbing insects. Other inseclivarous plants found im Aus- 
fraha and other parts af the world are Pitcher plants (Nephenthes spp.) 
and Bladderworts (Utricularia spp.), each with their peculiar mnsect traps. 

J. W. AUDAS. 
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NESTING OF THE EMU 

The Lakes National Park—near the township of Paynesyvitle—and neweh- 
bonring country, has been inhabited tie Emos (Ovomeins povap-follandiae) 
sinee white people first sorthed in the district, approximately 70 vears ago, 
vet sa far as 1 have been able to ascertain, very few vests hate heen dis- 
covered in these areas. Ehowever, young birds appeared from tine te time. 

It was in 1925 that I tound the first Emu's nest T had see byt tet until 
1932 was 1 able to continue my study of the resting of the species. On June 
15, among a dense growth of bracken-fern, T notices! a eniall, open spyce, 
with a pile af withered bracken fronds in the cemtre of ir, Thinking that 
probably a fox had collected the rubbish to hide Uve rernnants o7 a real, | 
disturbed the heap with one foot, A huge, bluc-yreen ese was revealed. 
There were three in the nest, After covering then: again, L proceeded on 
my way, bul the owfer of [he Nest was not seer. 
Wheu [ visited the gout again, on June 28, the Emu was on the nest, but 

left it when closely approached, The clutch had mercased ta sia, arid appar 
eutly incubation had hepun, There seems to be a genera! belie’ among 
bird-nien inar the male Eiou undertakes most of the brooding; persarally. 
i.can neither substantiate or disprove that belef, hecatse of the great difh- 
culty in distinguishing Ute sexes uniess the two birds are together, Not once 
did T phsetye a second bird dn tee vicinity of che nese. 
My third visit Wok plage on July 3. ‘Lhe brooding bird ruse izom the 

nest when 1 was phout twenty vaees distant, and, ottenng frequent hoarse 
prunts, mace off, hetitagngly, towards some neighbouring sceub. Another 
eee had been added to the ciuleh, the number weing seven. IL was not until 
August 23—-ten weeks from. the date on which the nest was discevered— 
that 1 had opportunity to inspect it again. On this aecastan I found. the 
Emu exceedingly loath us wave che vest. From a distance of about fiteen 
yards t could discern the big bird lying as Aat as possible, endeavouring to 
ayoid detection. Upon my crackmg sone sticks, the long neck lifted gaitly ; 
one glance toward me, and the Emit fase, and moved of  Ohviausis' the 
peor bird was suffering acutely irom cramp: it had the gait of a drunkea 
man, aud several tintes Stagwered awainst a tree, The clutch had bees in- 
treased hy one—a smaller egg than the otaers and showing jess scariig on 
the shell, [ ioted, also, that one of the larger egms possessed an aperture 
atoous end end the bill of a young Wind was visibte, On vevisitung the rest 
1 found it deserted. Wheeler this was due to my appearance at a <ritical 
perioll, Or an altack fron foxes, was impossible to detertnine. 

Although there may be much yet ta learn in regard to the nesting habits 
ef the Emi, my observattcas this seasou revealed several mteresting [acts, 
Opinions differ considerably as ta the kengeth of time weeupieed in the iacuba- 
tion of the eggs; some writers contend that it takes three months. others 
record it as cwht weeks. The cause of such diversity of opinyon 13 obvious, 
While quite three months would elapse beiween the Jaying ot the first egg 
and the hatebine of the last chick, yer the actual period reijuirett for the 
incubation UF each {adividual egg is aight or nine weeks 
The laying of the eggs extends uver a very lengthy perigd—in tins case, 

approximatyly Ave, Lonel the bird begins breeding the eggs are kept coan- 
evaled hy a covering of bracken fronds, or other readily-cbtainable niaterial 
Brooding begins oefare the full clutch is Jatd. That jew Emu nests are 
found is partly attributable so me reluctance af the simting-hird tl -oyeal 
Ite presence with] one is in close praximity 

Since the reservation of the Lakes Nationa: Park, aid proclamation of 
sanctuary in that locality. it is gratifving to notice iat the Emu is no the 
increase there, 

Fren C. W. Thatrox- 
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DIVING PETREL FOUND NEAR LAKE TEARMONTH 

The late Dr. J, A, Leach, in his tustralian Rird Rook, described low a 
Yellow-webbetl Storm-petrel (Cceamticy oceancets) was founl under a 
wire fence near Martshaltown State School, naive mites wiland, A more 
tematkable record was brought to my notice by Mr, Arthur Perkins, head 
teacher at the State School, Windermere, a few miles west of Ballarat. Hé 
wrote on Octeber 3, askme for help in the tlentifeation of a-dcad speeamen 
ol @ Lird that a boy had bronglt to schoo! (hat morning, and which ley 
thought must be the Diving Petrel The description sent corresponded with 
that af Pelzcanortles wrrnetrir 

Realizing the value of such 4 record £ wrote asking Mr. Perkuis to for- 
ward the specittién, and also to obtain further particulars about the finding 
of the bird, The specimen arrived two days later, end the master and chil- 
dren hac been correct mn their identification. The specimen was handed over 
to the National Museun: as a demation fren the Windermere State School. 

The bird was found by John James Palmer, aged 12, about twe miles north 
of the school and two miles from the railway Line: Jt was in a paddock 
about 400 yards from the road, and abeat HW) yards from a subdivision fence 
consisting of wire and gorse. The place is between Lakes Learmonth aad 
Burrumbext, and one mile south of Lake Learmonth, 
The recurd i reitrarkable, because this small bird i5 not built for sustained 

fhght. Ut has a chobhy body, a very short tail, and very simall wings which 
recall the “flippers” of Penguins. Indeed, the acheral torn) of the bird is 
that of a tiny Penguin, [t seems ta flutter over the waves rather than to 
Ay; but it is an expert diver and practically “fhes* under water, using its 
wings as the Penguins do dheir wings or “fippers'. 
How, then, coulil such a bard travel so far inland? What kind of weather 

prevailed over the area in the fast week in September? Threigh the courtesy 
and interest of an officer or the Commonwealth Weather Hurcou the tollay- 
ing details were worked oul, In the earlier part of the week, September 
25 to 28, conditions were comparatively yuiet, wilh cuxlerate winds and 4 
few very Light showers. ‘I'he chatts for Thursday, 28th, and Friday, 23th, 
show the general state of the weather. On the 29th, a definite trough (line 
af lawest pressure} can be seen running NNE. throuzl Adelaide Fresh 
northerly winds prevailed over western Victoria. 

At 2 height of ahout 4 mile alaive the earth's surface a¥ Methourne, the 
wind jaintained, throughawt Thursday, a velocity of 6) miles 2n hour 1m the 
same direction {northerly}. As the trough Hine passed eastward over Vic 
teria il brought a sharp wind change from narth to west-south-west and 
south-west, accompanied fy moderate general rain and by some thunder- 
storins.W parts of the Mallee and northern country districts. At 9 aan. on 
Friday, 30th, the chart shaws the wind was definitely fram west to south- 
west over western Victoria, and adjacent parts of South Australia, The 
thonderstonns of the 24 hours previous to 9 acm. om the JOth would be 
associated with Violent convection and wind currents. These would be a 
possible cause of exhaustion and injury to any birds cone within their 
infloence 

The weather improved during Friday and by 9 a.m, on Saturday. October 
1, Ans, but clordy conditions prevailed in western Victoria, will relatively 
light north-west to south-west winds. The south-westerly winds shown on 
Friday morting'’s chart were ules 25 miles an hour, While these oycht 
aceyuat for a Seabird Aying inland, the disturbed conditions associated with 
Ihe thunderstorms of Thursday seems the more likely ¢xplanation. 

Hersery Wo Witson 
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THR FIELD NATURALISTS’ CLUB OF VICTORIA 

The ordinary meeting of the Club was held in the Royal 
Society’s Hait on Monday, January 9, 1933, at 8 pm. Mr. V. H. 
Miller, Vice-President, presided over an atrendance of about 60 
members and friends, 

DEATH OF AN OLD MEMBER 

The Chairman spoke of the Inss to the Club in the death af Mr, 
James Hill, of Murtoa, who had been a member for many years. 
Mr. Chas. Daley alsa spoke, Members then stood in silence as a 
mark of respect to the memory of our late member.~ 

APOLOGY 

An apology for his absence was received from the President. 

NATURE NOTES 

Mr. H. Stewart spoke of the abundance af birds, particularly 
Lyre-birds, at Mount Buffalo. The flora also was very beautiful, 
especially the Snow Gums, Tle stated that the Wild Flowers Act 
was being strictly enforced, 

The Chairman stated that Lyre-birds were very plentiful in the 
Mallacoota district, 

LECTURE, 

A lecture was delivered by Mr. A. 5. Kemyon, his subject being 
“Forests and Water”. He stressed the necessity for preserving 
the upper catchments of the various rivers from the evils follow~ 
ing upott grazing, and by means of lantern slides showed how the 
country was eroded by rain, dnd the valleys were filled with gravel 
and sand. The lecturer also showed what the State had done and 
was doing in the matter of irrigation, Views of many of the 
State's reservoirs were thrown upon the sereen- 

EXHIBITS 

Mr, A. 5S. K Eucalyptns uncinata, showing three genera- 
tians of seeds on the one branch; Grevillea Ninervis, and Hugenta 
Sunil hier, 

Mr. V. H. Miller —Aboriginal stone axes, 
Mr. W. H. Nicholls —Water color stithes of Atistralian 

orchids —A slender. pale Ilue form of Thelvnitra. grand fore Br.. 
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Thelyimitra azurea Rogers (a new Victorian record). Lwperan- 
thus nigricums Br., Caladenia cornea (showing its varieties), de- 
tail figures of Prasophylhem elutam Br, Sircochifes Hartimani 
Fv. M., hybrid Calademes. (Spiers). 

Mr. Leo W. Stach—Fossils collectecl at Thompson's Creek, 
south of Moriac Railway Statian;—Stuphanoireckus Tates (Den- 
nant), Plabelhon mediopicatum (Dennant). F. dtvtinctim (Id. 
and H.), F. fastigatuwn (Dewnant), Plachatrochus elongatus 
(Duncan), Tegulorhynehia caclata (T, Woods), Spondylus gaede- 
ropoides (McCoy), Glycimeris cainosoicu (UT. Woods), benart- 
cardia janjokkiewsis (Chap. ant Sing-), Torrifella septifraga 
(Tate), T tristata (Vate). Kolutilithes anticmegulata (MeCoy), 
Cypracn platyehiyacha (McCay), Also larger fossils front Clifton 
Bank, Muddy Creek. Hamilton —lehtla valdieosiala (Tate), 
a ee gigas (McCoy), ©, extnua CSowerby). CC. dersata 
(Tate), - 

Mr. BE. E. Peseott—Caocoon of Emperor Gum Moth on fern 
(Nephraleprs sv.) The caterpillar of this moth was feeding on 
the same frond. 

Mr, C, French, }unr—Giant Cockroach of Queensland (A/acre- 
panesthia. rhinaceras). 

Mr. F, H. Salau.—Crvptostytis subulada, trom Tleathertou dis- 
(viet. 

Miss M. L. Wigan.—Photogvaphs taken at the R.A.O.U. camp 
at Coles’ Bay, Tasmania, in November laat. 

Mrs, M, LE, Frearne—Collection of shells, Whale’s teeth, Sea- 
lions’ teeth, and Séa-slugs. 

Mr. H. Stewart—Flora from Mount Buffalo, including :— 
Gastrodia sesamoides (Potato orchid), Prasophylium Sutton’ 
(Alpine teek orchid). Po brevilabre (Short-hpped leek orchid), 
Prostanthera Matters. P. rotundifolia, fucalypius cormeca. var- 
alpina (Snow Gum). 

VICTORIAN INSECUS 
By (. Frencu, faint. 

Some new records of plants now attacked by Gur commoner 
species of insects. ; 

1, “The Emperar Gum Moth” (Antherea eitcalypti). 
These insects formerly bred on the euealypis, but are now found 

attacking Pepper trees (Sclinus molle), Rases, Apple trees (fruit 
spurs), Queensland Box (7 vistanin vouferta), Plane lrees (Pia- 
tons ovlentadis), Dwarf Mallow (Malua rotundifalia), Liquid 
amber (Liquidamber stryraciflua), Birch (Betula alba), Sunflower 
(Achonthes), Honeysuckles (Lonicera). Lally Pilly (Rugenie 
Smithu). Ferns (Neplirolepis), Gun Myrtie (Angophora tnter- 
media), Elm (Ulmns campestris), and Nanve Honeysuckle 
(Buahsie). 
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THE OCTOPUS AND I’TS ALLIES* 

By Joyce EK. Acian 

(Assistant in Conchology, Australian Museum) 

Many stories are told of the enurnrous size of the actopus and 
its allies, and of their ferocious atracks on ships and sailors in 
olden days. Although there are probably giant jorms in some 
of the seas, allowance must he made for exaggeration in most 
of these tales. It is hard to visualize, in these times, large sailing 
ships being dragged down hy the clasping arms of a giant curttle- 
fish, and rescued only by the efforts of the crew in cuttiny off 
the creature’s arms with swords and hatchets, 

The question is often asked why the octopus, Argonauta, 
squid, cuttle, Nautilus and Spirula, embraced in the elass Ceplia- 
(opoda, should be in the same group as. the Searsnails, which they 
resetnblé 56 little oxternally. The answer is that, although in 
many ways the high standard of their development and intetligence 
approaches that of the vertebrates, the alimentary system, toathed 
radula, mandibles, gills and siphon are all crue mojluscan charac- 
ters. Finally, the presence of a shell i many Species, ranging 
irom a thin, transparent, internal pen, im the Squid, to the large, 
well-developed, chambered, external shel) of the Pearly Nautilus, 
definitely proves their relationship. 

The fossil remains of shells ancl ink-sacs prove that cephalopods 
of gigantic size existed in prehistaric times, and that shell-bearing 
forms seem to have predominated. ‘The Nautilus and Spirula can 
trace their ancestry back tu the coiled shell of the amuronites, 
great numbers of which have been found. By the fossil forms of 
ink-sacs and pens, actopods, sqxtids and enttles can be traced co 
the telemnites, On account of the paueity of shelly matter in 
the last, we conclude that they were prokably more numerous in 
the geologic past than their [ossil farms imdicate 

The modern cephalopod ts a carnivarous, rapidly-moving animal, 
with a well-developed eve ancl a cunning imtelligemce. Without 
an external shell lo proreet it, it must rely on its awn speed and 
alertness in escaping from its enemies snd for huntmg down prey. 
The Pearly Nautilus, the only one of this chiss to possess a perma- 
nent external shell, is a good example of how the presence of such 
a protecting shell can dwarf the intelligence of an animal Through 
Telying ou this home, as it were, the Nautilus has had no need to 
fortify itself Turther with the cunrung of the others or with the 
addition of ap ink-sac. 

All eephalupods até marine, and are jound practieally all aver 
the world, from great alupths to very shalluw water ci the sea- 
shores, or in the open sea iniles irr land. Shure forms are 
Masih nocturnal ip habits, generally liding during the day- 

*Contribution Ironm the Australian Museum. 



234 Autan, The Octopis and its Allies, L vac gene 

When they wish to move about, cephalopocts may walk with 
their bodies arched, using their arms as legs, or swim rapidly by 
the expulsion of water from a siphon or funnel situated in a 
cleft separating the head irom the body. The addition of a fin- 
like flap on etther side of the body in some genera assists in the 
latter mode of locamation. 

The power of camouflage is developed strongly, and, at a 
moment's notice, colour may he charwed from the palest shade to 
the very darkest red, blue, brawn or green. his eolour change 
is brought about by pigments in the cells or chromatophores. There 
are usually two kinds of chromatophores, placed ane above the 
uther, and in close communication with che optic ganglion. A 
quick interchange of the general colours of the cephalopod ts 
brought about by contraction of the walls of the cells, which con- 
tain numerous muscular fibres. When these contract, the pigment 
is distributer, but, when they return to normal, the pigment be- 
comes concentrated in a much smaller areca. A layer of smaller 
shiny cells gives the peculiar iridescence seen on most cephalo- 
pods. The ink-sac, when present. is a great asset to these animals. 
By clouding the surrounding water with a large quantity of brown- 
ish-black ik they are able to escape Trom danger. 

Cephalopods have been eaten by humans since the time of the 
Greeks and Romans, who considered them great delicacies and 
warthy of every consideration in the method of serving. Large 
quantities are consumed annually in Mediterranean countries. 
by the natives of the South Sea Islands, and by the Chinese ancl 
Japanese, either as soup-neat, roasted, or boiled. In the foreign 
quarters af most big cities, especially American, they are im- 
mensely popular. Throughout the world they are used as bair, 
and regular, concentrated attacks are made on them by some fisher- 
men for this purpose, The shells have always been used for orna- 
mental or other purposes, 

Cephalopods are symmetrical im shape with a rounded of cylin- 
drical bordw, separated from. a smaller head by a short neck and 
a cleft in which is situated the siphon. A large, highly-orgastized, 
and almost human-looking eye is on either side of the heal. Sur- 
rounding the head are a number of aris, the itsides of which are 
generally furnished with numerous sucking discs or hooks. A 
large mouth. with a strong, parrot-like heak, which is exposed 
when the animal opens it for food, is in the centre of the arms. 
Food is conveyed to the muuth by the long arms, The sacking 
discs and hoaks on the arms enable the animal to cling firmly to 

rocks and other things. 
The internal structure of the cephalopod is highly organized. 

The sexes are separate, that is, there is a distinct male and a 
female, and reproduction takes place by mieams of an arm specially 
inolified for this purpose. The young are hatched from the egg 
fully formed, but much softer than the adult. 
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The class Cephalopoda is a division of the Mollusea, and 18 
divided jnto two sub-classes: Dybranciiata, having eight or ten 
arms, with suckers, breathing with a single pair of internal gills, 
the bady sometimes possessing fins placed laterally ar posteriorly; 
an internal shell present or absent; and Telrabranchiata, with two 
pairs of gills, very numerous arms without suckers, and an external 
shell large enough to hold che animal. The Didranechiata are 
divided into two orders, Ortopode and Mecapoda, The Oetopoda 
have eight sessile arms and no shell whatever. The Decapoda 
have Lem arms, eight sessile and two longer ones, usually spoken 
of as tentacular arms, An internal shell is present. . 

The Oviopoda coisists of the family Vetopodidac, containing all 
the Octapeds, and the family Argenanttdec, the argonauts or 
paper uutill, 

The Mecapeda embraces the families of squids, cuttles, giant 
squids, dumpling squids, sea-arrows or fying squids, and Spirulas. 
The Dtbronchiate are known as naked cephalopods, beeause of 
the ahsenee of a shell or the presence of an internal one ony, 

THe Octorops 

The octepods graw to a great size and are very strong Lt is 
said thal specimens have heen found with arms thirty feet in 
length. The eight arms of the octopus are united towards the 
hase by a large web like au umbrella, and seem especially adapted 
ior erawiing over rocks or-sandy sea-bottoms, The body is round 
and rarely has body fins, The eye is iintiovable, but a lid closes 
over ir. A backward switmping movement is made by expulsion 
of water from the siphuit, In an extraordinary manner the vctu- 
pus is able ta squeeze into the very narrowest crevice in the littoral 
zane where it mostly lives, although some are pelagic, By attach- 
ing itself by one arm to its hiding place, i is able ta keep seven 
arms free to catch any crabs or other shell-fish that passes hy. 
Empty shells are left strewn about outside its hatints, the relics of 
past meals. 

As bait. octepods are very popular. In some parts a commen 
method of fishing ior them 15 to drop overbeard earthenware 
pots strung together with cord. The octopods settle in these, 
cling firmly, and, when che pots ure drawn up, are still in them; 
numbers are caught in this way. Iw the Mediterranean, fishermen 
throw a small weed, fleahane, whieh they dishke intensely. near 
their haunts, and this has the etfect of dislodging them imme 
diutely. : 

Filtpings, ned up on the sand surrounding the reef, hunt the 
actapods by holding a lighted bamboo torch in Lhe left hard. The 
light from the corch shows up the ectapus in ihe shallow water, 
and the natives then spear it with a “bolo” hele in the mghe band, 
Tt js said by some that Jight fascinates uctopods, which come ol 
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ihe surface when they see the torches. In the Carolines, a holo- 
ihurian, which is particularly repulsive to the octopus, is dangled 
in tront of a likety haunt. If there, the inhahitant forthwith 
leaves, and is quickly speared by the native. he octopus can be 
very destructive to the lobster and crah industry, if present in 
large numbers in an area where these are fished Tor, 

The temale has been known to sit on her cggs. guarding them 
clasely and resenting any interference wntil they are hatched, 
have seen the small, bhieringed octopus (O¢topus imactklosus), 
common in Sydney Harbour, sitting on about fifty small, white, 
pea-shaped eges: and a large Octopus cyaneus in the aquarium 
at Taronga Park, Sydney, carefully nursed a barre batch, aerating 
them repeatedly with water from her siphorr, 
Though only a few species of octopods have been reeorded from 

the different States of Australis, research will probably preve 
that there are many species still undescribed, 

Arconwuts on Paper NAUGTILI 

Argonauts, found in all warm ard tropical seas, are truly pela- 
vic. ‘They always arouse itterest because their beautiful white 
fragile shell has proved to be not a true shell, but merely a craille 
secreted by the female to hold her eggs: the male animal ts much 
smaller than the female, and does not possess a shell at all, The 
young are hatched without-shells, and after ahout twelve days the 
tenle begins to grow onc. In the female the two dorsal arms 
ure expanded inta large, paddle like webs at their extremities; 
the male arms are all pointed. The body of the female rests in 
the mouth of che shell, and its arms are claspel by the lwo web- 
shaped arms; there are no muscles connecting the shull with the 
animal. Shelly deposits are continually added and breakages in 
the shetl mended. ‘The eggs, campound clusters of capsules, are 
wedged in the shell far back until their increased size crowds out 
the female, who takes them with her firmly attached to her body, 
where they float in the water until they hateh ont and the young 
live an individual life. 

Empty shells are often found washed up on the shores round 
Australia, and during the spawning season, which 1s tt the warm- 
est months of the summer. they are loud with the animal, in 
shallow water or cast up on the beach. Their life there, however, 
is short, as gulls soon devour the anitnals and their eggs, and the 
empty shells are carried away by the receding tide, Their usual 
home is in deep water, and a gyeater part of the Argomaut’s Nile is 
spent walking cn the sea-boltom, the femme with head dower ancl 
shell uppermost 

There are abour uine living species of lrgonaute known, many 
of these being closely related, In Australia about six species 
accur, two of which, Argomauta nodose and Argenauia arye, ate 



THE VICTORIAN NATURALIST Vo. xix February, 1933 

Plate XV 

Cephalopods 



Sd \cthan, The Oetopus and tts Altes: 239" 

found at cértain seasons fairly regularly round the Victorian coast. 
The deeapods differ chiefly from the octopods by the additional 

pair ot long tentacular arms, long hodies always provided with 
fing, movable éyes, stalked suckers on the arms, and an internal 
shell, which lies loosely along the dorsal surface under che skin, 
and varies fram the broad, chalky shell of the cuttle-fish to the 
thin. tratisparent pen of the squid. The sessile arms are shorter 
than these of the octopods, and the tentacular arms which arise 
between the third und fourth pair are used for catching prey 
beyond the range af the shorter arms The longer arms are in 
some species retractile into large pouches, The decapods seem 
ta live chiefiy im the open seas, appeating periodically in shoals 
off coasts; they move with great rapidity, grow to a great size, 
and use their ink-sac freely if diswurbed, 

Squads and cuttles have many vernacular names given then by 
North Seca fishermen, such as ink-spewers, mnan-suckers, scuttle- 
fish, calamaries, etc. but in Australia are usually known simply 
as squids and cuttles, the Jatcer heimg those with a broad white 
shell and fins manning rhe length of the body, and the former 
having a narrow pen shell, with hody fins placed well down 
towards the posterior end of the body. Sqiids and cutiles ate 
used all over the world as food and bat. The ink from the ink- 
sac was used in olden days as sepia and Indiau-ink of excellent 
quality - 

Loiicoas or CALaMARIES 
The loligas or calamaries are comimon rutind the coast of Aus- 

tralia, although few species are recorded. They have a world- 
wide distribution, and are very good swininers = Their long 
hodies have yariously-shaped fins placed well down posteriorly. 
the tentacular arms are partly retractile, and the mouth 18 some- 
times armed with suckers, which assist the animal in holding iood 
ta the mouth, A slender pen, known in old specimens to become 
duplicated, extends the whole length of ‘the lack. 

In the genus Lokgo the body tapers behind, and is longer in 
the male than in the female, The rhomboidal or triangular fins 
are united behmd. Two rows of suckers are on the short artis 
and jour rows on the long, Their egs-cases, conlaiming enonnows 
numbers of eggs, ure called by sume fishermen "“sea-mops", 
dolphins, porpoises, conger-cels, and sca-birds are thei’ enemies, 
and their food is small Ashes and mulluses, Dried specimens ire 
sold. in delicatessen shops in toreign quarters of big cities m 
America, and numbers, steamed and seasoned! wirlt pepper, salt 
and bnitter, are consumed by the poorer people of the Meriter- 
ranean. 

DuMmeEtING Sonins 

‘The dumpling squids are sinall antinals with @oggle eves and 
staal) round fins placed dorsally. They usually live crouched in 
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cotiers or crawl about, but are able to swim rapidly when neces- 
sary, or move by a series of somersaults, ‘They are consulered 
very good vating, A species found commonly in New South 
Wales (Sepiolaidca hnealata) is pearly white, with longitudinal 
bands of bright bhte an the bady, It ig about two and a half 
ittches long. 

Fuyine Satins. ok Seasvrrows 

Flying squids or sea-arrows are well known to sailors, as they 
witen rise [rom the depths of the sea like flying-fish. and hurl 
themselves on boar decks. Frequenting usually the open seas. 
they appear at times in Jarge shoals, attacking with ¢lisastraus re- 
sults the mackerel ancl herrings. Numbers of them are found 
stranded. on beach after moonlight nights, generally believed to 
be attracted to the shore by the light of the moon and left rhere 
by the outgoing tide. Tn some catmtries fishermen catch them by 
tying lights to the bows of their boats and rowing ashnre, with 
the sea-atrows following, or by liming the shore with fires. 

Tiying squids are used for human consumption and as hait 
for cod Ashing, and their enemies are the albatross, dolphin, cache- 
lot, and larger petrels. Their bodies are especiatly adapted jor 
switt flight anc dor cleaving the water. Various species of these 
are tound all round Australia, including Victoria, 

Giant Sovuivs 
Giant squids are the largest of the living cephalopods, and may 

be only big specimens of lolgos or Hying squids. Few speci. 
mens are catight, and they are beteved to live im great depths, 
only coming to shallawer water to die. One specimen caught off 
the American coast was said to have tentacular arms thirty feet 
in Jength and a body seven ieet in diameter. They apparently 
have great battles with sperm whales. as armis of these Squids, 
with enormous suckers, have been found tn the stotuselts of 
whales. The much-sought-after ambergris used for perfume is 
% substance said to be produced through an over induigence on 
cephalopod diet by fhe whale. Its musky smell is similar tu that 
noticed in some squids. 

(AGT TLE-T15 
Cuitle-fish are the hest known of all the decapods, 1f not the 

animal, at least the shell, which is found washed up on all beaches 
regularly. Lateral Ans run the whole length of the hody on either 
side. and the elongated tentacles are expan¢led at the ends. The 
shell is a whitish, calcareous, broad plate, and has many uses. Tt 
farms a good ink-eraser and polishing powder, and was usecl in 
olden days in the formula for tonth paste, and by meslical men 
45 af anti-acid and absorbent. The burnt shell was long ago used 
as a pearl face powder for wamen, and the French lacer added 
a touch of carmine. and sa onginated French “rouge”. Nowa- 
days the shells are mostly kept tor birds to pecle at, although re- 
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cently commercially-minded people have been carving and painting 
rypical Australian plants aud avimals on When, varnishing them 
over and selling them. 

On the Sydney beaches alone, fourteen different kinds of cuttle 
bones from these animals may be fuund. One large species has a 
shell quite twenty inches long, and 1s recorded also from Victoria 
eons the name Amgltsepia afanta, or the Large Melbourne Cuetle- 
sh. 
The ammals are used for food and bait, and in Newfoundland, 

the home of the cod-fishery, a greater part of the fishing is done 
with cuttles. 

SPRurLA 
The most interesting of the deeapods is surely the little Spirula. 

Tr is the only genus of this sub-order to possess an inlernal coiled 
shell, whieh is placed vertically im the posterior part o7 the body. 
The shell is well known, as it is washed up in large numbers on 
most beaches. Iris pearly, and is separated into whorls, connected 
with a stpfusele running along the immer wall of the coiled shell 

The amma) is practically unknown to most people; conrplete 
specimens are rarely found, and the known species ara few. 
Several specimens have heen found on the Victoriam coast, tn 
Australia generally, and in New Zealand, 

The animal is much larger than the shell. Je has large eyes, 
ren short arms with suckers, and the tentacles are not expanded 
mito clubs at the ends. he shel! is clasped by mantle lobes, and 
between these lobes is a posterior sucking «lise peculiar to the 
Spirulas, by which the animal is able ta attach itself to any object, 
thus Jeaving the arms free to catch prey, 

Spirulas inhabit warnt seas, living in deep water. A complete 
specimen, dredged by the Danish exywlition under Professor J- 
Schmidt, which visited, Australian a few years ago, is now in tHe 
Australian Museum collection, 

Pearcy NAgtiUs 
The order Tetrabyancitata is represented by only ane living 

gems, Nautilus, the Pearly or Chanmthered Nautilus shell, but 
about six hundred fossil species are known, The animals, which 
have nor the intelligence of other cephalopods, are protected hy a 
Jarge shell, che Just big whorl of which they occupy. They have 
no ink-sacs or suckers on their numerous ans, and although pos- 
sitly able to swim, their movement 18 generally a creeping one. 
The animal ts atigehed to the shell liv muscles, 

The well-known shell has a pearly under-suriace overlaid with 
cream andl bands of reddish-brown. The whorls are few, small 
except the last-one. and are separated by a concave pearly septum) 
thraugh the centre of which runs a menilwaneous tube, the 
sipliade, As the animal grows, the body moves forwards, and 
@ pearly wail is made half an ich or more from the last, by a 
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secretion from the mantle of the animal. The siphuncle runs 
through all the septa. 

Numbers of Nautilt are seen in calny waters following starms, 
floating on the stirface with their tentacles spread before them- 
Generally, however, they crawl below in warm and trapical waters. 
Air, admitted by the siphuncle to the shell chambers, ts supposed 
to give the Nautilus the buayancy which keeps it afloat, The 
animal 1s practically ihe same colour as the shell it inhabits, It 
feeds on crabs and lobsters, and is abundant round the Philippines. 
Fiji, New Hebrides. and New Caledoma_, where it is collected for 
the shell and amitnal. The most important. fisheries are in the 
Philippines, bot even there no systematic fishing is undertaken 
for it. It is more or less a by-product of deep-sea fishing. 

Nautili are caught in bamboo traps, “bohas". set jor other 
purposes in deep water, but, attracted by rhe smell of the bait, 
usually partly-cooked crab or crayfish, thev enter the traps,” and 
are found there when the traps ate brought up. In some islands 
the animals are caught by spearing them or by diving for them. 
Empty shells are sometimes found in shallow water, 

When properly prepared. the animal of the Nautilus makes a 
good dried meat for soups, and is also caten bovled or roasted, 
The shell is used extensively for ornamental purposes, the peatly 
surface being very suitable for mother-of-pearl inlay work. lamp- 
shades, vases, spoons, buckles, and similar articles. The demand 
for this shell is increasing in the Philippines, and shell shops are 
established there for the sale of mariufactured articles fram it. 
The Chinese in the Philippines buy the Nautili and export them 
to China for manufacturing buttons and other articles, In India 

richly-carved drinking cups aré made of the shells, and in most 
native regalia of the South Seas are found portions of the pearly 
parts of these shells. ‘ 

EXPLANATION OF PLATE 

Fig. 1. Biue-ringed Octopus (Octopas maculosiis), 
» & Sydney Cuttle Greitasetig plangon). 
» 2A, Rone af Sydney Curttle, 
» 4. Squid (Sepiotunthis australis). 
y 3A, Pen of Squid. 
y 4 Flying Squid (Nofolodarus gouldt), 
» 4A, Pen of Flying Squid. 
» 5. Botte of Large Melbourne Squid (4inplisepta apame), 
« © Spirula (Spirula sptrula). 
« OA.Toternal Shell of Spirula spirula. 
» 2, Trmpling Squid (Sepiototdra iinenlata) . 
» 3, Argonaut or Paper Nautilus (Argonauts nodosa). 
, & Male Argonaut Animal, 
"40. Pearly Nautilus Shell (Nawtilus pompitins). 
, IQA, Teamsverse section of Pearly Nautilus Shell, showing septa with 

tomnecting siphon 
» WB. Half beak of Pearly Nautilus (N. pampiltus). 
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FURTHER NOTES ON THE POLLINATION OF 

PIURIS PEDUNCULATA R.Br. 

By Epitn CoLteEMAN 

When my paper on the Pollination of Juris pedunculata was 
published (J°.N., Dec., 1932) I had submitted to Mr. Edmund 
Jarvis fifteen bees taken in, or emerging from, flowers of this 
orchid. Six further specimens were sent to him, and, in a letter 
dated November 25, 1932, Mr. Jarvis wrote: ‘I have now received 
from you, between the dates September 19 and November 11. 
twenty-one specimens of the bee Halictus languinosus, the majority 
of which carried pollinaria attached to the vertex of the head, in 
addition to irom one to five glands of pollinaria previously trans- 
ported. All were of one species, and, with the exception of the 
bee taken by you in the dandelion flower, all were males, The 
male, which is distinguished by the possession uf a creamy, tri- 
angular blotch on the apex of the clypeus, has thirteen jointed 
antennae. In the female (the specimen taken in the dandelion 
flower) this blotch is absent, and its antennae have twelve joints. 
Both sexes are black, with the vestiture white on the bedy and 
yellowish on hind tibiae and tarsi.” 

Mr. Jarvis has kindly sent me three further sketches, which are 
here reproduced. These, and his notes during the course of our 
correspondence, on the activities of the little bee. bear so closely 
on a theory which I am presently advancing concerning the motive 
for the visits to Diurts pedunculata, that, with his consent, I am 
quoting certain passages in his letters before dealing with the polli- 
nation of another species of this genus. 

The following is his reply to my query concerning the ability of 
HAlalictus languinosus to reach nectar secreted around the recep- 
tacle of the flower in D. pedunculata by piercing the tissues :— 
“Sketch 5 on the plate (JN, Dec., 1932, p. 182) suggests. I 
think, that maxillary lacinia may serve to effect this purpose; 
while Fig. 9 on the present plate, illustrating the toothed, distal 
portion of one of these maxillary lacinia, enlarged to about seventy 
times, strengthens this theory. An inspection of the two speci- 
mens of A. languinosius you sent me, which had not been able to 
escape from flowers of D. pedunculata, revealed that both the 
maxillae and labium (lower lip) were stretched to the fullest, as 
though an attempt had been made to reach some desired sub- 
stance, the trophi as a whole (including the fragile, sensitive 
lingula of the labium) being firmly held. 

“In Nomia, Crocisa, Osma, and many other genera of «fl phidae, 
the lacinia are not toothed or otherwise specialized. Perhaps the 
bees included in such genera take little or no part in the pollina- 
tion of orchids. Some of the British orchidae, however, as men- 
tioned in your letter of October 2, are known to be pollinated 
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by species of Andrena, a genus in which the laciniae of the 
maxillae are, so far as I am aware, of simple structure, although 
this may not, of course, apply to all species of that genus, The 
proboscis of a bee is an extremely complicated organ, formed 
conjointly by the labium and maxillae, which are often highly 
modified in structure to suit the habits of different species of 
Aphidac. Those who have studied the mode of action of this 
proboscis are of opinion that bees obtain nectar by a process of 
capillary attraction, and not by licking or sucking, which is com- 
monly thought to be the case. After reading your suggestion that 
insects are lured to the orchids by scent, it occurred to me that 
the behaviour of Halictus languinosus might indicate an imme- 
diate response or reaction towards chemotropic influence. 

“In 1915 1] carried out experiments against the Queensland 
‘grey-back’ cockchafer (Lepidoderma albohirtum Waterh.) by ex- 

Part of an antenna (H.P.) of fialictus lanyuinosus Sm. 

Drawn by Mr. E. Jarvis 

posing in canefields, at night time, different aromas resembling 
those emanating from leaves, bark. etc.. of favourite food plants 
of this beetle, in the hope of discovering a lure that could he used 
for trapping them. . . . Its olfactory sense resides in the 
lamellae, or plates. forming the club of its antenna, which are 
closely covered with port, or pits, cach containing a central peg- 
shaped body, usually tipped with a short seta and connected with 
an olfactory nerve. 

“Having examined an antenna oi Hf. lunyitinosus under high 
magnification, I was not surprised to discover that the surfaces 
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of joints"Nos, 410 13 were furnished with approximately 1,000 
or more of unusually large olfactory port, of shape mdicated on 
Fig, 10 of the present plate, the greater number consisting of a 
slightly sunken ovate area with leaded edge, meastiring 0.05 mm, 
in diameter, (a) from which projected near one end an olfactory, 
peg-like body. The other port {b) were smaller in size and of 
somewhat barrel-like form, the Lop peg ovciipying a central posi- 
tion, and bemp sunk helow the rim of the circular openmg, which 
had a diameter of 0.03 mm. The basal ends of these pey-like 
bodies probably communicate with olfactory nerves ti much the 
Same niinner as those occuremy in antennae of scarabaeid bectles. 

“Despite the suppositions and theories surrounding problems of 
this nulutre, the trie explanatiun snll remains undiscovered and 
mysterious. Possibly the so-called chemotropic reactions, be- 
licvedl by some scientists to be blindly manifested by certain in- 
sects, may ulumately be found to result from the operation af 
some force or forces quite unknown to us at present, and akin, 
perhaps, to that of wireless,” 

The small hee, which is the subject of these interesting notes, 
and which J believe to be the only insect capuble of removing the 
complete pollen masses from the orchid Viwis pedwnculgte, 1s 
only about 4 inch long by $ inch in wing-expanse (7.60 x I4 mn}. 
Mr. Jarvis expresses his indebtedness to Mr. 11. Hacker, F-.5,, 
the Queensland specialist on bees, for his identification of A. 
lanquinosus. 

(Yo be continted) 

EXPLANATION OF [LLUSTRATIONS 

Fig. 9—Sketch of maxillary lacinta of Aalleius fartguntesus, Showing spitte- 
like terminal hairs, XN abour 70 ‘ 

Fig. 10—Rough sketch of twa forms of olfactory port fromm antenna of 
H, longuinosus, X about 260, 

Fig, 1).—Rough sketch of portion of upper surface of thirteenth antennal 
joint of A. fanguinosus, showing olfactory port highly magnified. 

Translation madvertently omitted from description of Prasophsilayn pyr 
forme, in December Naturalist ; 

Plant robust, terrestrial, 30-40 cm. high; spike rather loose, 12 cm. Jong. 
Flowers 30-40 on 2 spike-like raceme, pale green, shortly stalked, ovaries 
long, slender; flaral bracts wide, adpresscd, about 3 num. long. T.eaf sheath~ 
ing, lamuna 10-24 cm. lang, Dorsal sepal 8-9 mm. lovg, ovate-lancealate, 
basé colicave, apex déflexed, lateral sepals 8-10 mm. long, connate, aciimi- 
nate, faleate, apines irce; petals linear, nearly as tong as the dursal sepal, 
apices obtuse, [T.abellum pear-shaped, 5-6 min. long, couspicuausly vemed, 
apical ‘half-erect; basé shahtly concave: narrowly chawed, lamina traversed 
by two warrow, scarcely raised, glandular Hines, merging and becyming 
swollen towards the apex: quargiis membranous, entire. Column short, 
wings bilohesl, the basal lohe expaniled into 4 Aushy tooth which exudes 
pink or reddish-brown, The flowers are larger than those of 7. feescnin 
and P. frenchit, and the apices of the segments are less atute. 
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TESCRLPTION OF A NEW CALADENTA (ORCHLDY 

By EpitW Coreuay 

Caladenia thlegra, sp no 

Calodenia integva Coleman, sp. nov. I'flanta terrestris, hirsuta, 33 ad J& 
cm, alla. Folium Birsutissimum, fate Manceolatim, 10-11 om, longum Canlts 
erectus, duae brarteae conspicuae I-44 om, langae, Plas solitarius, magnis- 
Sexmenta. perianthii albida viridia, linea rubra distineta, Sepala late dila- 
tata, deinde angusta, apices clavaty. Sepalum dorsale erectum, obscure 
inearvum, § em longum, Sepata laleralva eireiler G emo longa  Petala 
anguste Janceolata 3 cm. longa, circiter 3 nm. lata. Labelliim trilobaturn, 
tremulum, treve unyuiculatum, lol laterales suls-erecti; fuivum-viride, apex 
ruber; mervatunt, margines integres, apex obscure denticulatas; call clavanu, 
basi longi, eeinfle breves et omfertissimi, ad apicem rarescens. Columna 
incurvalissiina, iu dimdie superroré Jale membranaceo dilatata, m dimidio 
iiferiore mareines crenulata; bas: son bivallosa. Anthera lta, obtusa 
mucronata. 

A hairy terrestrial plant, 33-36 em. high. Leaf broadly lanceolate, very 
hairy, about 10-t1 cm, fone Stem erect, with two conspicuous bracts about 
tJ3.cm. long. Flower large, solitary; pertanth segments cream and green, 
the central portions longitudinally suffused with fed; sepals widely dilated 
for nearty half their length, the apices ctuhlesl; slorsal sepal first erect, then 
slightly incarved. about 5 cin. long; lateral sepals about 6 er, long, spread- 
Ing, Hen crossing; petals narrowly lanceolate, about 3 cia. long aud 3 ma 
broad in widest part, narrowing to acute points. Labellum three-lobed, 
tremulous ana short. tarrow claw; lateral lobes nearly crect > cclour tawny- 
green, délicately veined with red, apex deep, velvety maroon) ntargins entire, 
the apex obscurely dentate; call clutbed, tall at the hase, shert, fieshy and 
crowded ior Jets thaw half the Jength of the Jamina, diminishing inte two 
itegular rows, a few anly extending as far as the middle lobe. Column 
much imcuived, Widely wiiged in the upper half, margins of the lower half 
crenvlate, Without the conspicuous yellow basal glands of ©. dilatate. 
Auvther broad, blunt, mutronate. 

18/1/33—*Miss Sandilands has just formed ine that C, folate has not 
beeg recorded from Tunney, Aurora or Kendenun, and that she discovered 
specimens of Vahedewn vrtegra at Arora an 1929. 

Locality —Westertt Australia. ‘Tunney, September, 19H}, and Sepuentber, 
1931. Miss Rica Sandilands. Kendenop, September, 1938 and 1932. Mr. 
br. Walton Rowe. 

The new species has affinitics with C, difalata R.Br. and ©. lobate Fitz, 
but differs from ‘both in the absence of fringes to the fabellum, the shape 
and positon of the calli, the column wings and colouring. From €. dilatata 
it differs in the ahbrence gt yellow glands at the hase af the coltimu, The 
labellum is exquisitely tremulous on a claw, shorter than that of C, lolsata, 
which jt resembles in the curve of sts columm ad the tilted position of the 
flower. A cross between the above Species is sugeester|, hut na mtermediate, 
inking forms have been noted. With crosses, such as Caladenia tesselata 
Tate and Prerestylis Tovcevane Ewart and Sharman, one usually Aids a 
profation oi forms unlike each other, exhibiting features distinct from those 
oj the parents, as well as certain definite parental characters. <All of the 
specimens discovered (about twenty) exhibit sumlar characteristics, The 
range of C. integra is not restricted as one so Erequently nates in hybrids. 
This season eleven specitnens were found at Kendenup and 4 station four 
miles north of Kendenip, and others at Aurora. thirty miles north. 

Both Coaladenia dilatute and C. tobate are rare mt the diztricts mentioned 
The specific name refers to the entire margins of the labelluty, 
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Caladenia integra Coleman, sp. nov. 

(i) Labellum (flattened). 

(11) Callus from central group. 

(ii) Callus from the base of labelleim, 
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THE TOUCH OF A MUTILLID 

By Tarctoy Rayaent 

When one concentrates on a seriall bark of earth, Sav, a few 
feet i length ancl a foot or so in height, certain tiny forms of 
life soon come: under observation. If the naturalist include the 
nests of carth-digging bees in his stirvey, then it will not he long 
before a few ant-like creatures craw] into the held of observation. 

1 was watching a large colony of Halictirs yavinenti Ck) ; 
noting the arrival of the laden mothers, In between times, when the 
busy traffic seemed to wane, | noticed an insect that appeared, at 
first glance, to be an ant, searching the ground and systematically 
examining the portals af thé bees’ homes. T'resently she walked 
down a shaft. and was hidden irom view. I had perforce to wait 
amt] she reappeared hefote effecting her capture. 
When I had her under my Jens, [ noticed that she was vathout 

wings, and had numerous long, rather spmy hairs on almost every 
part of her body. By these siyns J know her for a Munillid; 
putting her eggs on the young of hees; rearmng her children on the 
life-jnices of the baby honey-galherer. That, broadly, is the slary 
of these “harry ants". 

But let us Jook at her a httle closer—she has not any wings. tor 
only the male Mutillid as equipped for fight, Now this apterous 
state is also characteristic of certain wasps in the family Thyrni- 
lac, conituen examples of which may he found on the tea trees, 
the wingless females being carried about by the males. Another 
ef these rather spectacular creatures is the “hlue ant’, Diewma 
bicolor Wwi.. of our garden paths. The popular name for this 
lustrous purple Thynnid’is as misleatcing as “hairy ant’ is for 
the Mutillid. True, in cach case the antennae are curieri, the 
compound eves being small, and the three simple ones, oreii_ are 
absent. Marphologically, then, the hee, the wasp, rhe Mutillid, 
and even the true anc, have much in cormmon, though all wasps 
have sliaight hairs, and ants almost none at all. 

Tt tias long been recognized by thease who “name” insects that 
one of the most reliable characters separating hees from wasps 
ace the beautiful, feathery or plumase hairs of the former All 
honey-satherers have them, but wasps do not. Well, the Mutilli- 
dae also possess this pecuhar type of hair, and so one is pustified 
in placing them between ants and hees in the evolutionary seale. 
L may with propriety go further. and draw attention to the spiny 
shin of che Mutillid, and the apinose oues of hees in the genera 
Enryglossa, Melittosmithia, Crecisa, and the subspinase shins of 
Megachile Note the form of the strigil of the Mutitid. Many 
of the wasps, and algo various flies, are ornamented with patches 
of appressed, silvery haits that glisten with the sheen of metal; 
well, the Mutillids, too, have theni; but, sq tar as J koow, only a 
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solitary Australian bee owns such a lustrous decoration, and that 
one, Phenacolletes atniis Ck, is so exceedingly wasp-like that 
Professor Cockerell had the greatesc difficulty in determining its 
position. 

The niasters of the science agree with Dr. R. J, Tillyard that 
the Mutilidae are not “flower-haunting” insects, but surely this 
requires same qualification, for while I have never chserverl the 
feinales on blossoms of any kind, yet L have frequently caphiored 
males on the flowers of tea-tree, ‘The species caught in these 
circumstances are £. eleguas Wwd. and &, subelegans, sp. nov 
It is claimed that plumose hairs are specially adapted for holding 
pollen, but should the female Mutillid not visit any flowers, then 
the plumnsity may have some other function; or one inay postulate 
the degeneration of a pollen-gathering imsect that has become an 
idle parasite tv the nests of Aower-loving, industrious bees. West- 
wood, comparing the Mutitidae with the Thynnidae, suggested 
that their economy would he similar. the males frequenting flowers 
and the females digging in the soil I shoukt prefer to say, 
troversing yalleries im the soil in search of prey. 

The Seaf-cutters, Megachile, have their chief pollen-holding 
british on the belly, and every hair is twisted mto a long, beautiful 
spiral; but this 15 not unique, for the Jarge carpenter-hee also has 
such spirals intermixed with the ordinary plumose kind. All these 
chayacters are not the result of mere chance. ‘The strigils of 
Stilprosoma, Moguchile, Trigona and Apis have a smooth malus. 
The yellow face-marks of Aficroqiasseifa persist through almost 
all the genera, nght up even to the social bees. But [ could ga on 
detatiing Such likenesses. Many Australian Halictt have a pollen- 
brush on the belly, though the hairs are not spirally twisted, but 
emrled, like the feathers of the ostrich. 

The wings, too, reveal affinities. For example: the small earth- 
digging bees (Holictus mesembryantheni Ckll.) have a very vari- 
able wing-neuration, and I have a specimen exhibiting four cuhital 
cells, one of which is a trapezium suggesting: the cell in the wing 
of a Cryptine genus. In the Chloralictine group, the third cubital 
and the second discoidal ceils are only famtly indicated, so that 
the wing resembles those of many other Hymenoptera, These are 
not accidental happenings; they are evidences of the ancestral 
characters af the order, 

The Halicti have a small Aat brush on the apical end of the 
basitarsus, and though a similar adaptation 13 present on the shin 
of Anthephora and several others, | have never becn able wo dis- 
cover its function, Reasoning from the positiun and shape of the 
brush, it should be useful for the insects” toilet, but the actians of 
the hind legs are performed so rapidly that accurate observation 
is tmpossihle, 

Tn some of the lower genera, such as JAftcroglesseita and Tur- 
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novella, the pterostigma, or wing-mark, is developed almost to a 
half-circle, but in Paracolletes it is small; in Xylocopa it is even 
smaller, while Brewtus and Apis have almost none at all. Reepenia, 
which is close to Nomia, has developed a second pterostigma on 
the smaller, posterior wing, 

Nonuia, too, exhibits peculiarities of structure on the hind legs, 
which are sometimes thickened or cven hollowed out, Now this 
remarkable development seems to reach its zenith in the legs of 
bees in the genus Geniocolletes, which has great excavations and 
hooks, the purpose of which is utterly beyond my comprehension. 

- Hyleoides, too, has hooked tibiac- 
The lower edge of the clypeus—the plate just over the mouth— 

of Megachile is often ornamented with nodules or even spines. 
and I have a bee-like wasp—undetermined—with similar stcuc- 
tures. The compound eyes of Welitribus are very close together 
on the vertex, but in the drone of the bee-hive, Apis, the eves are 
holoptic; that is, they meet on the top of the head. 

But one must cease; this out-cropping here and there of certain 
specific anatomical developments, as though to demonstrate their 
common origin, has a parallel im the behaviour of the creatures. 
Evolution is silently directing all life; not only the physical fea- 
tures, but also the mental qualities, are slowly but constantly grow- 
ing. To deny the discernment of the lower animals, and to assert 
that bees are only “reflex machines!’ is utterly unscientific, for 
such a contention enceavours to limit the processes of evolution 
to mére morphological structure, and entirely overlooks the fact 
that beain functions. and that the functioning hag limits imposed 
by the evolutionary level alreacty attained. 

Even where no brain is evwlent, the elements of it must be 
present, otherwixe we should have to postulate that something 
came out of nothing. That. however. is more difficult than 
helieving the elements of braitt (o exist, even though we be unable 
to detect them. It is wrong to assume that man alone has the 
power to reason. my retriever dog repeatedly exhibits reasoning 
powers; and at one time | rode an Arab pony that possessed much 
intelligence. Both the dog and the horse performed many actions 
that were im accord with my own logic, 

It is often asserted that man owes his dominating position to 
his sagacity in making and using “tools of trade”. and that if any 
of the lower animals ever acquire an analogous power miatt’s 
empire will be seriously threatened. I venture to assert that the 
wasp, Amemophila, already has the ability to use a toal, for I have 
observed her, here in Australia. to select a suitable stone, and then 
proceed to ram down loose soil just as a hyman being would du: 
Reputable naturalists in Ainerica record similar behaviour for 
American species of this genus. 
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TWO NEW AUSTRALIAN MUTILLIDAE 
By Tarcron Rayment 

Faniuly Mouriceinae 

Ephutomorpha rod kereili, sp. nav. 

Female—Length, 4.2 mm. approx. Black. 

Head large, shining, coarsely punerured; frons with some black 
hair: clypeus dull-reddish: vertex with white hair; compound 
eyes small, blackish; genae polished, coarse, deep piclures, white 
hair; labrum dull-red; mandibulae bidentate, reddish-amber, black 
apically; antennae short, curled, dull-reddish, submoniliforr. 

Prothorax more or less reddish-brown; m¢esothorax rugoso- 
punetate, black, the disc suffused with red, black hairs, with a few 
white ones intermixed ; abdominal dorsal segment one amber, with 
a iringe of silver hair; two black, with maculae of silver hair; 
others black, polished, with more or less hair showing a silvery 
sheen; ventral scements reddish, and fringed with silvery hair. 

Legs reddish, the femora and tthiae suffused with black, all the 
tibiae with Jong, fine spines, most numerots on hind legs; tarsi 
reddish; claws dark-red ; hind calear amtber, finely serrated; strigs] 
of anterror ley with a convex velum and a2 spined malus. 

Locality,—Sandringham, Victoria, December, 1929 (Rayment), 
Type in the collection af the author. 

Allies —E. ferruginata Wwd., which ts much larger. 
At nests af Halictis rayinentt Chil, 
Species dedicated to Professor Cockerell, 

Ephutomorpha subeleqans, sp. nov. 

Mate—Length, 9 mm. approx. Peacock blue. 

Iiead darker, polished, rugose-punctate, white hair; frons with 
black hair, clypeus polished; vertex with black hair; compound 
eyes small, black; genae rugoso-puuctate, tridescent-blue, white 
hair; labrum dark-blue, white hair; mandibulae bidentate, blackish, 
with amber tips, white hatr; antennae black, long, submoniliform, 
scapes with white hair. 

Prothorax polished, sculpture and colour of mesatherax ; meso- 
thorax polished, rugoso-punctate, iridescent, black hairs nuxed 
with white; abdominal dorsal segments darker, polished between 
the punctures, which are not so close, white hair, black hair on 
apex; ventral segments similar, but with more white hair. 

Legs darker, suffused with blue, coarse punctures, white hatr, 
tibiae more or less nodose; tarsi blackish, amber al apical ends 
ol segments; claws dark-reddish; hind calear white, finely ser- 
rated; tegulae black, polished; wings suffused with a blackish 
tint: nervures black; cells as. shown in diagrani; pterostigma 
blackish; hamuli eighteen, slender, close set. 
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“ 
Locelity—Sandriigham, Victoria, November, 1932 (Rayment), 
Type in the collection of the author. 
Allies —E, elegans Wwd., which is af a brighter blue, larger, 

with coarsely-punctured bhw tegulae like the imesothorax. 
On flowers of Leptosperimen scoparnen 

EXPLANATION OF PLATE, 
Lateral view of female Mutillid (Aphutomorpha cockerelli, sp, nov}. 
Dorsal view: note the absence of simple eyes or ocelli and wines; 
oliserve the short, curled antennae, 
Frontal view of the head-capsule, revealing the short clypeus. 
Sculpture of the abdonmnal dorsal segments, 
Sculpture of the mesotharax- 
Tarsal segments of the anterior leg of the iemale. 
Strigil of the anterior leg. 
Plumose hair from the abdorwen, 
Plumoase hair from the femur. 

10. Lateral yiew of the genitalia of ©, clegons Wwd. 
11. Strigil of anterior Ieg of male. 
12. Veutral view of genitalia of &. suibedegans, sp. nav. 
13. Antenor wiag of male. 

14-15. Dorsal and ventral views of apical segments. 
16. The hameli or wing-hooklets arc fine and clese together. 

, 

OPO Neo Nr 

THE ECHUCA PIELIC PARK. 

Naturalists have never realized the beauly and extent of Uhis wonderful 
naturakt river park in the town of Echuca. T would-suggest that the Cinb 
take a personal interest in this park, as, so lar as 1 know, it is the largest 
natural area of really pndisturbed land, reseryped for park parpuses, adjacent 
fo any large Victorian town 

The gates are at the end of one of the main streets, and mside there is a 
swwall area of shrubs atid lawns, with a aniqde Ked Gum eech trophy, indi- 
cating the yaluc of the Red Gum industry to the district. Just beyond the 
arch there is a fine obelisk to the mimory of Henry Hopwood; the Jeunder 
of Echuca, Continuing along the drive, we pass the sports ground and 
tennis courts, and then we are in the primeval Murray River forest. The 
drive continues through the “bush’' until the Campaspe River is reached, 
dhen we come lo the junction of the Campaspe and the Murrauy—a most 
beauliful scene of river and red gums, We drive along the hanks of the 
Murray, and finally reach the entrance gates, alter a distance ob three and 
a half miles? 

The lane is the typical undulating country that is found alone the Murray, 
and the vegetation of Red Gums, Cypress Pines, various Acacias, including 
Mvyall, and other indigenous trees, is very beautiful, being truly primeval, 
There are very few foreign plants to be seen. But, unfortunately, the park, 
consisting of many hundreds of acres, i net rich m Mowering shrubs oc 
small herbaceous plants. There are avennes of Cypress Pines unequalled in 
the State; these could be made bezutilul with an underzrowth of native 
shrubx; and | am sure that the Echuca people, Mr. de Hugard, of the 
Technical School. especially, would gladly recetve and sow seeds of Ans- 
tralian shrubs if forwarded to them. The Echuca people aré very forrunate 
in having this lovely park. Tt could casily become a wonderful tourist 
altraction, equalling the King’s Park ai Perth. op 
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THE BANDED GREENHOOD 

(Provostys willata Ladi.} 

By W, H, Nerewoxcs 

This interesting orchid is nof revarded as a commen plait. al 
least in Victoria, though in certain districts (chiefly coastal) it 
often is Fairly abundartt, 

The colour of the blooing varies considerably—-mere than i any 
other meniber of this genus with which T am acquainted. Greens. 
refls, pinks, browns and greys are alten mingled im the markings 
Occasronally two or three of these colours only are represented ; 
then, again, specimens with Aowers of one shade only may be 
found. “Che flawers vary in number, from one to nine usually : 
fourteen is the record, ‘The stem-Icaves also vary—aloiwst as 
much as one could imagine in a greenhoad of this type 

In Victoria the typical form blooms during Mav and. until as 
Jate as November. Favouring sheltered positions at the base of 
trees and shrubs, the plants vary froma few meches ta about fifteen 
inches in height. The labellun, which resis upon a conrave plal- 
form, formed by the petulant, conjoined lateral sepals, 1s remark- 
ably sensitive. Radical leaves vary (rom ovate-ublong to oblong- 
lanceolate, the roseites appearing durmg the flowering season and 
later; sometimes they are observed as a lateral growth at the base 
of the flowering plant. One specimen sent from Aircy’s Inter 
(Vic,) had several steni-leaves fasciuted, the resulr hemg bafiel 
tips. { have noticed in the upper angle of the columm wings of 
Pt, viltate the presence of mumerois clavate hairs: this <etail is 
nol Mentioned inany piublished description of the species. 

Pt. vittata has a close ally m Pr. fengifolka R.Br, but here the 
flowers are mich smaller and always greenish. Pt. wettate ts 
(generally speaking) a rufous-hued form. The common type ts 
widely distributed thronghout southern Australia. Lindley’s speci 
mens were collected in Western Austraha, the description appear- 
ing in The Botunical Register, Vol. 25, Swan River appendix 33 
(4839). (No ilastration.) The first published plate of this 
species appears to be thal in Dr. R. S. Rogers’ South Austeatiay 
Orchids (Y911). 

The keen interest now displayed im the study of Australian 
archids has revealed two Interesting variations in this species 
One differs materially from the tvpe; the other has. very small 
flowers. heautifully green, Both Cully deserve a varietal nate, 

(1) Pt. witlata Ldl. var. subdifforaus mn. var—Plata robusta 
circa US. ci. alta; raceit flores sagan; rabyn ue bad; erecit vet 
sub-erectt; labell-appendix ince. 

Plant. rarely exceeding 18 cm. in height; leaves varying in shape 
from obovate to lanceolate, uboyt 2-3 cm. long; flowers 1-6 (the 
Majority of my specimens have two flowers) ma terniinal raceme» 
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in a more or less upright position, deep red-brown; larger and 
more strikingly handed than those of the typical forms; galea L.5-2 
cm. from base to apex; conjoined sepals 2-2.5 cm, long. consis- 
tently broad and concave; occasionally the sepals are cleft to the 
middle or a little beyond; labelum-appendage somewhat reflexed. 
ur erect with the point directed’ duwards, as opposed to the for- 
ward-inclined fot usual in this species, Growing in pravelly 
soil among rocks, 

Western Australia—Boyup Brook: Miss EE. Corker, fuly- 
August. 

(2) Pt. vittata Ldl., var. wiridtfera, no var—Phuite sid 
robusta, etrva. 15-27 cur. alla; vacemi flores sindii minores quam 
typus; vivides infleat;> labelli-appendix longa, prorcus. 

A semi-robust plant, about 13-27 cm. in height. leaves obovate 
to Janceolate, sametimes as many as twelve below the inflorescence; 
Alawers somewhat ‘smaller than those of the typical forms, 2-9 in 
a declined position, greenish or with prominent dark-green striae 
om a translucent white ground; galea about I cm, trom base to 
apex; canjoined sepals barely, exceeding the length of galea; lahel- 
jum appendage long, directed forward. Growing in coarse. 
gravelly soil, 

Western Australia—Boyup Broak: Miss E. Corker, July- 
August, 

The first specimens of these two varieties were forwarded ta me 
by Tiettt-Colanel B. T. Goadby, of Cottesloe Beach. Western 
Australia. 

LYREBIRD RECORD. 

This record is now hecoming’ kidwn internationally, Mr. Hefschell fas 
received numerous letters irom people in England. Frasee, Germany, Aus- 
tria, and [taly, ta whom records kad heen sent. In every case amazement 
is expressed al the wontleriul songz of the Lyrebird. S*urthermore, the 
British Broadcastiue Corporation has asked ior permisswn to broadcast the 
record, and Mr. Herschell has referred them io his London agent, with 
instructions not to put any obstacles in their way. 

In a letter to the Secretary of the Roval Atistralasian Ornithologists’ 
Union, the Assistant Secretary uf the Smithsonian Institution, Unitect States 
National Museum, Washington, D.C. (Mr. A. Wetmore} writes; — “Last 
sammet I saw the record of the Lyrebird soug advertised in The Enm, 
and wrote intmediately to secure a copy, which arrived recently, and which 
I have enjoyed very much indeed, I am looking forward to a meeting of 
ihe Baird Ornithological Club, a group of those interested) in birds here in 
Washington, where ] may use this record tor their entertainment. [t his 
becn most interesting to me to have it, aml I have enjoyed hearing the 
strange notes of this curious bird very much indeed,” 
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LIST OF PERIODICALS RECETVED, 1932 

Commonwealth of Australia— 
Council for Scientific and Industrial Research—Journal, Pamphlets, 

Bulletins, Year Book, 

New South Wales.— ; 
Pyroceadings af Linnacan Soctety of New South Hales. 
Journal aid Proceedings of Royal Secteiy of Now South Wales. 
Australian Museum—Magazine, Records, Annual Report. 
Technical Museum, Sydney—Bulletin, 
Australian Zoalagist- 
Fisheries af New South Wales—Annual Report, 
Agricultural Gasette of New South Wales. 
Sydney University Reprints. 
Australian Naturalist. 
Australian Science Abstracts. 

Vietoria— ! 
Praceedings af Royal Soctety of Fictoria. 
Microscopical Society of Victotia—Jourtial. 
R,A.O.U—The Eni. 
Royal Zoological and Acclimatization Society of Victoria—Annual 

eport, 
Forests Commission of Victoria—Annual Report. 
Geelong Naturalist, 
Melbourne Walker, 

South Australia— 
- Transactions of Royal Soctely of Santh Australia. 
South Austratian Naturalist, 
South Anstralias Ornithoalagist. 
Records of South Australian Museum, 

Queensland-— 
Proceedings of Royal Society of Queenstand, 
Departnient of Agriculture—Journal, 
Queensland Museum—Menigirs. 
Onecnsland Nattiralist. 

Western Australia— , 
Journal of Royal Soctets' of Western Australia, 
Western Australian Naturalists’ Club—Jourtial. - 

‘Tastnania— , 
Royal Society of Tasmania—Papers and Pracecdings, 
Tasmanian Naturalist. 

New Zealand— 
New Zealand Institute—Papers and Proceedings. 
Auckland Institute and Museum—Records, Annual Report. 
Canterbury Muset-- Records, 

Great Britain— 
Kei Badletin. 
Journal of Enfomelugy and Zoology. 
Jownal of Queckett Micrascopiral Cli, 
United Empire. 
Entomologists’ Monthly Magaznve, 
Geolagical Magazine. 

Canada— 
Nova Scotian Institute of Science—Proceedings. 
Vancouver Musepm—Art Notes. 
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United States of America— 
American Museum of Natural History—Bulletin, 
Smithsonian Institute—Annmal Report 
University of Califnroia—Publications in Botahy and Zadlogr- 
Boston ‘Saciety of Natural History—Proceedings, 
Buffalo Society of Natural History—Bulletin- 
Bitizhatn Qeeanographie Collertion—-Bulletin, 
Fietd Musettm oz Natural History. 
Missouri Botanic Gardens—Annnals. 
Public Museum of City of Milwaukce—Buylietin, Vear Rook, 
New York Botauic Gardens—Bulletin, 
Ohio Journal of Science. 
Ohi Biological Survey—Bulletii 
Academy of Natural Science of Philadetphias-Proceedings, Year Book 
Journal of Cellular and Camparatine Phuntolagy- 
Philippine Journal of Science, 

Foreign— 
Reviste do Zeotech e Vet. 
Memes ¢ Est. do Mus. Zoologico di Lint. de Colnitira, 
Soll, del Lab. dé Zooloe. Gen. « Agr. 
Boll. del Lab. di Entonsol. di Botugne, 
Inholts su. mit ans dam Zool. Mus. in Bertin. 

NATURE IN NORTHERN VICTORIA. 

Owme to the bountiful rans experienced during the winter and spring 
months, Nature has given us of her best this season. Plant, growth has ‘eeu 
Jayish, and bird Jife is abundant. Along the rivet toad from Mildura to 
Merbein the trees af the "Eumong," sicecia stenaphylia A. Cunn,, have 
never shown a finer growth. The decorative drooping trees, with long. very 
thin phytlodes, are growing well, while at the present time the long chain- 
like seed pods are itt great alnmilance. The trees must have been yery 
beautifuj when in Aower. This was a favourite tree of the Jate Mr. H. B. 
Williamson This tree deseryes more votice from horticulturists than at hae 
vet received. 
Among the Mallee scrub, that glorious royal liue Aowered shrub, Halganin 

cvanea Lind, (it surely deserves a moré suctable fame than “Rough FLol- 
ee) sent ifs beautiful flowers peeping everywhere, Te was a aplendid 
sight. 

But the most interesting of all was the wonderful qhasses of “T3ram- 
sticks," Craspedia globesa Beuth., that are seen in the clay-pan areas and 
along the roads, especially in the Echuca districts. ‘They occur hterally ta 
tens of thousands. The long vrey foliage, shining im the sva, the four to 
five feet tall grey stems, standing erect. each supporting proudly an inch 
wide flohe of rich yellow Aowers, all make a very fine feature in the Horal 
landscape. The Hower heads keep well for months. [ throw ont a sugges- 
tion to any of our members who have friends in the north to remember the 
alae far our next Spring Show. We could do with large numbets 
of them. 

Ot great interest, too, were the birds, especially the Straw-accked This. 
Threskiarnis spinicollis Jameson, well known as the farmer’s Jriend, They 
are there to-day in tens of thowsands, feeding on caterpillars, aver many 
miles. of country. In one plate at Bammawm 1 saw them so abundant in) the 
pastutes that (he piace looked dike a well-stocked poultry farm, 

EEP. 
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TRE FIELD NATURALISTS’ CLUB GF VICTORIA 

The ordinary meeting of the Club was held in the Royal 
Society's Hall on Monday, February 13, 1933, at 5 pm. Mr, 
V. H. Miller, Vice-President, presided over an altendance of 
about 100 members and friends. An apology for his absence was 
received from the President. é, 

REPORTS 
The following reported on excursions:—Mr. A. D. Hardy, Yan 

Yean; Mr. F. S. Colliver, Beaumaris; Mr, Chas, Daley, 
MeVeigh's; Mr. G. N. Hyam, Oakleigh and the Botanical Gar- 
dens. 

ELECTION OF MEMBERS 
‘The following were elected:—As Ordinary Members: Mr. G, 

Jones and Mr. A. G. Green; and as Country Member: Dr_‘T. J. 
Ick-Hewins. 

; NATURE NOTES 

Mr. F. Chapman gave a short talk, illustrated with lantern slides, 
on the progress made in Maranoa Gardens, 

Mr. M. E. Bill mentioned an albino female Lyrebird which he 
had seen at Basalt Hill. 

LECTURE 
The lecture for the evening was delivered by Mr. €C, E. Bryant, 

his subject being “Bush and Birds”. A fine series of lantern 
slides (coloured) illustrated his remarks. Views taken in little- 
known parts of Victoria at the last three annual camps of the 
Royal Australasian Ornithologists’ Union, were included. 

EXHIBITS 

Mr. J. W. Audas.—Cotton capsules, improved Bancroft yar., 
cultivated by Mr. J. T. Audas, at Barberton, East Transvaal, 
South Africa. 

Mr. F. S. Colliver—Large specimens of Ostrea manubriata 
from Beaumaris; oluta heptagonalis, cast, from Murray Chiffs, 
at Morgan, South Australia; Nauitius sp., Morgan (this specimen 
was Sent to the exhibition as a fossil crayfish) ; and portion of the 
old Red Gum stump from the bed of the Yarra River, found 
during the building of the Spencer Street Bridge; depth, 63 feet 
in river bed, 

Mrs. Freame.—Sting-ray, Squid, together with eggs and heak, 
Cuttle bones and an Octopus. 
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Miss A_ F, Smith—Mollusca fron ihe Great HKarriev Reef, 
induding Arestorides argus, Trechas niloticus, Halotis, asinima, 
Cussis correla, Ericusa kenyoniana, Mitra sp,, Conus sp., Turbo 
sp., Tettina sp., Scala scalusis, Also coral specimens, arehids and 
Pandana seeds, 

Mr. J. Hammet.—Melalencu hypericifolia, M_ halerite, Beckw 
virgata, Goedenia wvata, Swarnsona alba. 

Mr, E. BE. Pesentt.—Carpobrotus Pultienc, black; a new and 
rare succulent from Gawler Ranges. South Australia; helonging 
1o the Mesembrianthemum group of plants, and named after 
Dr. R- Pulhene, of Adelaide. The speomen is a growing plant. 
Also Ceratopetalhum gunaniferum, the New South Wales Christ- 
mas Bush. 

Mr. I. Stewart. -Aucalyptus callophylia rosea, and Grevillea 
Iiearis: both parden grown, 

Mr. A. R. Proudfoot—Cesnaring quadvivalais (She-oak), 
seed cores and seeds from a tree in Hopkins Park, Hopkins River, 
Warrnambool, 

MESEMBRIANTHEMUM OR MESEMBRYANTHEMUM? 

On page three of Supplement four to the Census of the Plants of Victaris, 
hot dated, the change fram Mesembriantheraum to Mesembryanthencum hes 
been made. I foubt whether the change will be adopted, firstly, because 
nursérymen ail over the world have hecome so accustomed to the former 
spelling that ta aller thousands of trade lists would be very difficult indeed; 
for this genus is largely grown as a garden plant the world over. 

Secondly, as at least bye of our Victorian species possess suctulent fruits, 
these must now be included under the new venus ef Carpolrotus. Likewise, ~ 
tie “Houttentat Fig," so commonly grown along ovr railway embankment, 
known as Mesembrianthemum edule. is now correctly known. a5 Caz pulrotns 
edulis. 

Again, owing to its biennial, non-ereeping habit, and its central arrange- 
tneat of the seeds, the African “Ice platit,” so'common tow im the Matliee. 
and known as Mexeatbyranthembn erystalinion, now becomes Cryopioptiunt 
crystallinumn. 

Regarding the speling of Mesembrianthemum and the suggested change, T 
quote from “Mesembriunthemum and Some Allied Genera.” by H. WM. T. 
Bolus (Capetown, 1928}):—-"As early as 1648 we Gud Robart giving the 
total of Mesenbrianthemum species known as fiteen, and in 1685. when Her- 
Tnaai wrote, this was increased te twenty-three, Ilerman, hy the way, spelt 
the name with an “i in accordance with the derivation from the Greek 
werembria = middle of the day, anthemym == flower, Linnaeus, in 1753, 
changed the “i” into a “y°—an interchatge permissible in a Latin name, but 
not in a Greek one—-ard the result 14 that those who logically adlere to 
following Linnaeus! standard continwe to perpetuate the erroneous “y," while 
others prefer to.adopt the more correct spelling.” 

This it would seem that the well-known. spetling with au i" should have 
prority, as it precedes the “y" by over one hundred years. 

E. BE. Pasoorr, 
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NOTES ON CERTAIN SPECIES OF CALADENIA 

By H. M, R. Rerr, M.A, 

These notes are prompted by the valuable “Review of Certain 
Species of Coladenta’', by Mr. W. H. Nicholls, in this journal, 
february and March, 1931. Australian orchid students are 
greatly indebted to Mr. Nicholls for this fine piece of work. 1 

was particularly glad ta 
notice the definite con- 
clusions reached in re- 
vard to the distinction 
between C. testacea R- 
Br. and C. angtestata 
Lindl., because for sev~ 
eral years I had been 
urging recognition of 
the fact that the latter, 
known im Victoria as C. 
fesfacea, was irrecon- 
cable with Brown's 
Species, 

Mr. Nicholls’s deserip- 
tions and figure of 
C. carne R. Br. var. 
pyvgniice Rogers, are 
very interesting, and, if 
he has. correctly inter- 
preted this variety, 1 
mtst own that T have 
Jailed to do so eyer since 
its inception  Accom- 
panyinys these notes is a 
sketch of a very diminu- 
tive C. carnea, of which 
I have specimens fram 
Longley, Tasmania, and 
Hawkesbury River, New 
South Wales. I have al- 
ways identified this form 

with var. pr¢mace, but il is emphatically not the form described 
and figured bv Mr. Nicholls. This later forme is known to me, 
and | have excellent specimens fron) King Island (Archdeacon 
Atkinson) and ane from the Grampians (Mrs, G, Perri), It 
appeared to me sufficiently distinctive in character to rank as a 
species. and I expressed thal opinion to Archdeacon Atkinson. 
The chwarf form figured with these notes, on the other hand, 

could not possibly be separated from C. corner: it is a diminutive 
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ol that and nothing else. [7 Mr, Nicholls is right. then. we have 

two “pyemy' forins of C. carree, both well established, Lut quite 
distinct. 

In regard to C. caren var. gigantea Rogers, Mr Nicholl shows 
a jabellum different front that most commonly folind in New 
South Wales, where this beautiful orchid occurs in myriads in 
peaty soil along the cnasr. [ have figured here the Jabellum 
fistally seen in specimens of the plant in this State. It will be 
noted that tt is relatrvely very titich broader and shorter, and the 
apical part of the mid-lobe is not fringed, but merely slightly 
¢renulare. In one Queensland specimen in my herbarium it ts 
fringed: i Sixteen others from New Sotith Wales and Qhieetns- 
land it as not. : 

[have measured this orchid up to 36 cm.. so it even exceeds the 
dimensions given by Mr. Nicholls. [ may say that in New South 
Wales ancl prohably in other States, the type form af C_ cornea 
ig sometimes Tound equal to var, giganten in climensions: the 
flawers of these large specimen: are usually pale-pink and honey- 
scented, aiid the labellutty conforms strictly to tvpe. + 

Tt may be advisable here to notice another «liminutive Caladenia, 
associated, iu my opinion, with C. alba R, Br. It is abundant on 
the margins of swamps on the heathlands behind Seal Rocks 
lighthouse in New South Wales, and may well he found farther 
south. Dr. Rogers, to whom 1 sent dried specimens in 1923, 
connected ap with C, carnea, hut in the fresh state it seems ta 
iné entirely a diminutive C. alba. The labelluim ts white with an 
orange tip and two rows of calli. no hars an tabellam or cohimn: 
sepals and petals white, It may he that it is identical with Dr, 
Rogers's C. carnea var. aurantiaca, and tmtil this poimt is cleared 
up, I prefer mot to ame it, but 7 have called attention ve it with 
a view to its further investigation. 

Mr. Nicholls does nor record C. Mutelate Kogers. from New 
South Wales. In 1923 I sent a specimen from the Alum Moun- 
tain, Bullahdelah, co Dr. Rogers, who determined it as this species, 
Only two were found: one is in the National Herbarnum at 
Sydney, and one in my own collection. i 
“On C. deformis BR. Br. Mr. Nicholis remarks: “Widely distri- 

buted in all States except Queensland.” £ can find no tecord af 
this species ever having been seen farther norfh in New South 
Wales than Molong, and notas far as Sydney on the epast. T 
have only ound it once mysetf in this State-—a single specimen 
at Molong. ; 

(. Jatifetta R. Br.—oes any reader af these notes know of a 
definite record of this species from New South Wales or Queens- 
janck? It is included iy Moore and Betche’s New South Wales 
Handbook (“Cape Howe), and in Bailev's Quecasland Flore 
(“Southern iwealities), but beyond these statements I can find 
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ny evidence of ts ovcurrence, | have myself repeatedly searched 
for it along the New South Wales coastline, north and south. 
without finding any trace of it 

These notes will, [ hope. he vonsidered as a small tribute by 
way of supplement to the excellent review by Mr. Nichulls which 
suggested them, 

KEY TO ILLUSTRATION (PIG. 1) 

Caliedeme cartea, a dwart forni supposed by the wertter Wy le wir pie 
wad, Plant, owvtural sie, 
Lahellum, side. (Enlarged). 
labellum, front. (Enlarged). 
Colunis, trout. (Enlarged). 
Outline of cummon N.S.W, form of Jabelt wi Cy rere yar. yuan 
tea, natural 532¢, 
The saitic enlarged, ta show detatds. 

— 

a pels 

MELBOURNE'S PIONEER FLOWER PAINTER 

| The following biographical sketch of Melbourne's pioncer flower 
painter was written for Tie Natiralist by her nephew, Mr. George 
H. Charglev, af “Waoudthorpoe”, Harpenden, England A copy 
of the raré book, The Hild Flowers Around Maélbowrin. was 
wequired recently by the Nutional Flerbariumi—Edattor. | 

Fanny Anne Charsley was a daughter of the late John Charsley, 
of Beaconsfield, in Buckinghamshire (he was coroner for South 
Bueks), and a sister of the late Kdward Charsley, of Melhourne, 
soliitor. Born at Beuconsfeld an July 23, 1828. she was one ot 
five sisters, who were «all successful amateur painters in water 
colours. 

In 1856 Miss Fanny Charsiey accompanied a murried sister 
and ber husband to Melbourne) and while residing there executed 
& Set of water colour drawings of wild flowers. She returned 
to England in 1866, when her drawings were published in book 
form, under the Gtlke The Wild Blowers Around Melbourne (Lou- 
don, 867). The book contains thirteen large quarto lithograph 
(or zincograph) plates of excellent drawings of the flowers, 
coloured with perfect accuracy. The botanical names and classi- 
fication of the flawers were added by Baron Ferdinand von Mueller: 
and, im recognition of the horaniecal value of the book, «a new Aus- 
tralian Hower was named after the artist. viz.. Helipterune Chars- 
leyae (see Fragmenta Phytographiae Australine, No. LNVT), 

tin 1889 Miss Charstey and her surviving Sisters removed ta 
Have, in Sussex, where she died an December 21, 1915 After 
her return to England, she painted 4 large number of leautiful 
pictures of English wild flowers, which are carefully preserved 
among the present members of the family, 
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Detarls uf Vhelpmitra Holmes, isp. 
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A NEW SUN-ORCHID 
By W. If. Niceoons 

Pheiynitro Holmesit vn, sp. 

Planta terrestris, grocilliniun 15-48 ci. alle folie linoare, 
trangulare, conaticnlitwm, brackene condiney 2 petra, WMT, 
subuiatae; flores 2b wel, 9, pirvis, circiter 7 5 cul. fu dtowreira 
evaria gracilia, perimllii-voginenta obluage-lancealaia; sepula sub- 
rerida, petala purpurca, venosa, coluanna cireiier 4 wna. inlta, bast 
purpurca, lobus medins magnus, cucillatus, flavns> lobi latevales 
penicillati fongi, anther pice obtusuy stigma qradrangikine 

A very slender plant 15-48 cm. high; leaf narrow-linear, (tian. 
sular, decply-channelled ; stem wiry ; stem- bracts 2. nsually closely 
Sheathing, subulate: flowers 1-9, about 1-5 cm, in diamelet; outer 
segments oT perianth, wreenish-purple; Winer segments violet, 
lIongitudinalty veined; oblong-lanceolate; colunmim erect, about 4 
non. high, vinler, with a very Jarge yellow cuneate oblong kood, 
apex obtuse, dilated posteriorly, deeply cleft, lobes nor dilated: 
lateral pentciate lobes of coltunn directed furwarcl; hair-ufts lan 
and loose, white or yellow ; stlyma nat relatively large, somewhat 
quadrangular, 4 prominent rostellum in che tipper, depressed 
margin; anther with an obtuse point. situsted behind the stignm, 
its base adnate tn the: column, near the base; fru comparatively 
large. 

This plant iyirebelies wosl nearly tu Th. pameifore Ro r., bur 
is sufficiently distinctive not to he easily mistaken. for that well 
known, though variable species. The flowers, in the new species, 
are very neat and ot a violet colunr, ‘She large hood of the column 
alone separates the new species from all other leseribed forms of 
its Zens. 

| “have named this plant alter Murray Holmes, a youtht ul wd 
energetic orchidologise, who has added much to our r knowledge of 
the orchids of south-western Vielorta- 

Victoria: Gorde (via Portland), Murray Holmes. 

BEAUMARES EXCURSION 

Ahout 35 members and friends atrended the excursion to Beatinaris, Condi 
Uns wee favouralile, as a very low tide gave a wide stretch of ishinule 
to be searched over. Several shares’ teeth were tound, al! beme al tie 
rommonest species, Trans wmisirafts Ae. Other typicrt fossits of the Beats 
maris beds found inclided the Compmion Heart Uretun, Luwemia Jordese: tie 
Riscuit Urebin, MWoxvrtyohia onstralis var Loven, al a aiumber al frag. 
ments of whale bone; also Atemerous examples of moulluses. as Ustres, 
Adaetru, Leda. pectin, Placonanamie, Moluta, Yurritella, Talospivas aod 
several examples of danyr shells. Other ipteresting specimens found in- 
eluded sea urchins, starfish, and exe cases of the Port Jackxou Shark, 
Lastracion phitiipl, containing the vou alive. 

B.S. Qonnivin. 
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NEW RECORDS OF PLANTS ATTACKED BY INSECTS 

By (, Frencu, Jxe., Govertiment Biologist 

No. 2: "The Painted Apple Moth" or ‘Painted Acacia Moth. 
Orgy (Tea) anartoides. 

‘This insect is becoming a very serious orchard and garden pest 
in Victoria artl elsewhere, its natural food plants being Acacias 
(Wattles), principally 4. decurrens, <1, deatbatu, 1. Batlevana, 
rl. normalis and A. pyenaatha, Tt is very destructive to the trait 
spurs, fruits and leaves of apple, cherry and other fruit trees. It 
has also been found on Eucalypts. It attacks many londs cf 
warden plants, viz.--—-Roses, geramium, pelargoniunis, pansies, 
asters, carnations, the Lree lucerne. and other plants. 

To the glasshouse and fernery or bush-house, the Painted Apple 
' Moth often iy nunierous and does much datnaye to maidenhair 
and other ferns; 18 particularly destructive to rex begonia and 
orchid leaves. In the vegetable garden it causes consiclerable: 
damage to caulifowers and cabhayes. 

Two years age a fine plant of the beautiful creeper, Kennedy 
Contproniona, growing at Burnley Gardens, was almost denuded 
af foliage by the tufted larvae ot this moth, while recently (also 
at Burnley) they have been [fairly plentiful ott the leaves of the 
Lombardy Poplar (Populus pyramidatis), and a dwari variety of 
Thuya occidendtlis, Fully (50 larvae were found on the latter 
plant. 

A NATIONAL LOSS 

By Cnuas. DALEY ’ - 

There are few ornithologists or nature students in general whe 
have not heard of the famous Rothschild collection of birds, at 
Tring, in Hertfordshire. England. part of the extensive zoological 
collection made by the second Baron Rothschild. and visited bw 
scientists from all over the world. The ornithological section was 
specially complete, cducative. ancl interesting 

Austrahan ornithologists, in cammon with others throughout 
the British Empire. will be surprised and sorry to know that this 
unique ane comprehensive collection. with its wonderful series of 
hird specimens. its rare and beautiful forms from every part of 
the worl. was purchased as a memorial by the family ot the late 
Mr. Harry Payne Whitney, am Anierican scientist, and presented 
to the American Museum of-Natural History, to whtch dur- 

ing last year it was safely transported. It seems thar im October, 
1931, Baron Rothschild wrote to a trustee oF the -\merican 
Museum, saying that he hac reluctantly decided to offer for sale 
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the greater part of his bird collection. Negotidiions at once 
ensued and the purchase was male. all hirds, except some specially 
exempted, being included. “Phe great undertaking of transplant- 
ing the Jargest collection of birds ever conveyed from one place 
ta another, consisting of 280,000 speciniens in 1S15 cases, Hsted an 
740 fuolscap pages, was successfully carried aut withawt a birch, 

Britain's loss is undoubtedly America’s yain, and New York- 
instead of Tring, will in future be the magnet of attraction for 
workers in ornithological’ research. Perhaps the loss sustainer| 
hy the non-retention of this magnificent collection m England may 
Itt tore closely hrought home {o Australians by the knowledge 
that one among the many collections making up the great total 
acquired by the American Museu ig the Mathews collection of 
Australian Birds of 45,000 specimens which formed the basis 
of the twelve-volume monograph on Australian birds published by 
Mathews. Another section is the valuatle Sic Watters Buller 
Collection of New Zealand Birds. 

itis to he hoped that the acquisition of so wonderful a gift by 
the American Museum, the transfer of which wall be 4 serious 
depnvation and inconvenience to European workers. will stimu- 
late that great istiution to give every facility possible ino the 
way of access. observation. and study, to workers m vrnithulogy 
the warld over, wha may be able ci avail themselves OF dt 

THE UPPER YARRA 

By Cuas. DaLey, B.A. 

T have no recollection of a previous excursion heing held iy this attractive 
area. On January 28th eighteen members proceeded there, five to camp, 
thirteen to stay at the hotel, known for so long as McVeigh’s, and pictur- 
esquely situated ona flat between the Yarra River and Walsh's Creek, not 
far from where the Upper Varra track diverges from the ascending forest 
road ta Woods Point. 

From Warburton it is a delightfal drive above the course of the Yarra. 
visible through the luxuriant vegetation along its winding way. Very beauti- 
fal sylvan vistas open out, and ever present, and intensified by recent tam, 
was the commingled fragrance distilled from Peppermint gum, Sweet Briar, 
and Sweet Bursaria, the Jatter along Uhe river’s bauks iss full bloom with 
profuse creamy flowers. 

‘Fhe winding, verdure-clad road is cut around the hills of Siturian forma- 
lio! characterizing this part-of the Yarra basin, and mainly consisting oi 
frey, yellow, and blue sandstones, mudstones and calesreous breccias. Some 
fitie sections mf these are disclosed in the clifis. At Reefton, a old nbinine 
Plare, operations have apparently heen renewed. a 

Approaching the bridge at McVeigh’s, introduced trees, such as poplars, 
elms, Sycamores, rowans, ete, with fruit trees grow tusuriantly, and give 
the old building an attractive selling, enhanced by the invitation given by (he 
onward road, and the welcome of the sparkling river. 

After lunch we had choice af mimy delightful rambles, and cnuld enter 
into the spirit of the poet wha sang:— 
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Ll know not where the white road rus, Wor what thé blue hills are; 
But a man cau have the sun far a friend, and for bis guide @ star; 
And shere's no end of voyaging when ever the voice is Heatd, 
For the river calls and the tase calls; and oh! for the voice of a bird,” 

Responding to the cull uf the river, after lunch we took the leal-strewa 
track leading to the Falls and over the Baw Bais to Erica and Walhalla. 
Past the viaduct we followed it for about Ave miles, before reluctantly te- 
tracing our steps. ‘The vegetation was green, fresh, aiid fragrant, Sut very 
few plants were in flower, The most ceriking feature was the wougual pro- 
fuseness Of the brightly-hlue berries of Dianella tasmanica, Tasman Flax- 
july. Ata distance of some yards fron the track, the brilliant berries atand- 
ing gut on slender, almast invisible, stem? against the green background 
appeared a wor's of artistic jewellery, Oa one plant alone there must have 
been a hundred berries. Not so attractive but also titanerous Werte the gece 
apple-berries ot Rillantwra sctideuy, 
On Sunday rmanrning, in delightiul weather, we wok the high, well-graceu 

Woods Point road, rising for about six miles to the Divile, Up this we 
wandered For five miles before returning for dinner, Occasionsity small 
inteuslve Welas Or an outcrap of quartz appear & the foad cutting. but the 
formation is uapronising in regard to being wuriferous in characcer 
The views of deep fern gullies and ermpurplec forest-clad hills from the 

road are enchanting, and the bush foliage in varying ahades ol amber and 
Green was a relief and attraction ta the cyes. On the stumps of trees cut 
down alone the road, the young, clelicate, soit twigs aud Jeaves of renewed 
growth were a revelation in beautiful clits from apple-freen to wine-red. 
Afrer lunch the tragk up Walsh's Creck allured us, an) the alletnoun 
was pleasantly spent ii following ils sinuotts course. 

As with all the neiwhbayriag streains along ihe moist se'vage was Lhe 
Auviatile Aura of the mosses, smaller ferns, lycopods, grasses, sedges, 
rushes, etc., ahove which grew graceful Tree Ferns, Alsophilas. Dicksonias 
occasionally a King Fern, with their associated fora of Musk, Snow Daisy 
Bush, Clinetmas Bush, Hazel, Senecio, Pomaderris, Tree Everlasting, Bue- 
saria, Sandfty Zieria, Urtica, Rlderberry Panax, White Elderberry, Srvall- 
leaf Bramble, Supple-Jack, Clematis, aud Coprotma ar Prickly Cutrant- 
bush, with shining red fruits, Blackwootl, Black, Selver and Early Black 
Wattles also freely fringed the stecanis, 

Tu (he next Horal ter rising from dhe streams was a ihick scrub of lencin 
tiwéaris, Golden Goodis. Prickly Fulrenaes, Cassinia, Hill Banksia, Silly 
Hakea, Holly Lomatia, Alpine Grevillea, etc. Over al) were the sheltering 
gunis, Common Peppermint, Messimate, Manna Gum, Swamp Gum, with the 
stately white columns of the White Mountaus Ask (L. regudie) bere and 
there conspicuous. Mountain Grey Box and Silvertop fayoured the higher 
hitl slopes. 
Ou Walsh's Creek we saw Gang Gaug Cockatoos, also several Ruleus 

Fantails, among the must graceful and beautiful of our birds. One, evidently 
nesting, exerted all its seductive wiles tu Ture us froih the danger zone. The 
VYellow-breastel and Red-capped Robins were seen, A Lyerebird called fram 
4 fern-valley- Kookahurras and Magpies were vociferous on Stinday morn 
ing The tiukle of Bell-miners sounded on the air, Perhaps the most 
numerous birds were the Bell-Magpies or Streperas. Insect life was not 
very noticeable; aud only traces of marsupials—wallahics anc woyihats— 
were s4en Some vssilors obtained a few trout i the streams. 
On Monday we hael purposed to essay an inviting bust track leading over 

the ranges to the Cumberland, but rain intervened, fo iy a, partial stoppage 
Wwe weat along the old Warhurten road instead. by the side af aqueduct aiid 
nver Here we found the Common Heath (Z, fuipressa) gruwing very 
freely in afl shales of its colouring. 
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Heayy rain peecludecd) further walking, and im the atterroagq the party 
returned to Warburton aud Melbocrne. Walst’s Creek would he very enjoy- 
able im the spnngtime, The excursion was very cnjayable and a repetition 
early iu October would be wetcome. The camping: facilimes are excellent 

EXCURSION TO THE BOTANIC GARDENS 

There was an attendance of about 35 members and friends af the excursion 
1 the Botanic Gardens om February 11, Mr. F. Pitcher, who was to have 
been the leader, was unavoidably absent, but kindly Sent copies of a hat 
of Victorian plants to be seen mi the pardems Mr, G N. Hyan! acted 
as Jeader, bemg assisted by Mr. J. W. Audas later in the afterneon. The 
object of the excursign was the inspection of tle Australian section. At 
this perrod there ase net many plants in bloum, bot yoodt examples wete 
seen of the great variation in shade of the bloums of Encalyptuy fcifolia 
and &, calluphslie. Various species which particularly lend themselves to 
garden cultivation were noted, amd a comparison of the various Enealypts 
and Angophuras were ade. 
A general Greuit of the dardeis was undertaken, and we noted the fine 

specimens of Coffitriz, Melaleura and Foucalypts in other parts of the 
grounds Members fgenerally would like to see a greater number of our 
smaller shrubs and plants acclimatized there, particularly in wew of the 
approachiue ceitenaty, when masy loraign visitors may be expected. 

This excursion was expecially intecesting tu those who had taken part im 
the visit 14 Oakleigh Golf Links ow the previous Saturday. At Oakleih 
the trees and plants are mostly grown witholt cullivacion, and in the 
Botanic Gardens they are grown under garden condtions. Mast varicties, 
particularly trees, seem i0. Hourish under either cundition:—a textimony 
10 the udaptalniity of our Hora. 

Gr N. Viva. 

EXCURSION TO OAKIEIGIT 

Over 50 members aiid driends ettended the excursion co the Metropolitan 
Goll Links, Oakleigh, on February 4. The primary object was to see the 
fumious sturlet Plowering (sum Tree (&. fetfalta), which grows immeddi- 
ately in front af the Cloh Huuse. This tree is now 43 years ald, has a limb 
spread of 40 feet. and is about 30 feet in height. Fwery year it is cor 
pletely covered with masses of blopm which almast entirely hide the green 
foliage. [t is said to he the finest specimen of this variety of Eucalyps, 
aud ig probably one of the best known trees on zecaunt of frequently pub 
lished photographs and paintings, and its use in cannection with Conunon- 
wealth publicity averseas- 

Unfortunately, we were a week too early to s¢e the Hoon at its maximum, 
and it js worthy of record thac the peak bloomine period is from February 
LY ta February 3j, It is interesting to note that this period never varies, in 
spite of the yagaries of the weather from vear to year. ‘his cewularity is 
confirmed hy records kept fy the Golf Club for olore tan a decade. 

After paying our tribite to this fine tree, a Currajyoug tree was planted 
by My, V.H~ Millet of: behalf of the Club, 35 4 token of appreciation of the 
Retivities of the Metropoliran Club in the direction of planting and preserving 
the native fore, 
A tour round the links was undertaken under the gwedame of Mr. Shaw, 

the manager, anda member of the Golf Club comimitee, The fairways have 
been planted with mans species of Kucalyptus and Acacia, as well as other 
Australian trees and shrubs, hose domy particularly wel) were Pristame 
vonferta (Queensland Hox), in bloom. EZ. Lehinannd, many examples of &. 
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fctfolia and E. ectlaphylia (in hiooin), Thruplomene Geraldton Was 
lower, Callistemons, and many plant: indigeious te the district. Acacias 

were numerous and healthy and include 4. wormalis Cin bloom), A. cusli- 
jarmis, A. dealbata, A. podalyrifoha, A. pronuncns, A, Howitit, al, Jones, 
A. fongifolie, A. baileyana, A, seligeta.and others, The presence of such a 
variety of Wattles. sugests that a spring excursion should be ubcertaken to 
these links 

The approach to the Mh green is a. remarkahle example of the possi- 
bilities of the use of Australian trees [or landscape work ‘The blending of 
the variau; tints of the foliage beme particularly attractive, Birds are 
abundant and well protected by the Cleb, which has a list of 4) speoes that 
frequent the links, It was gratfying to note the absence of scales, galls. 
and other insect peste so frequently seet on cultivated native trees in the 
city and suburbs, This is, no daubt, due to the number of birds and their 
rigorous preservation. A delightful afternoon was brought ta a close by the 
Motropolitan Club enteriaining the whole party at afternoon tea 

G. SN. Hyay, 

DEVELGPMENT OF THE MARANOA GARDENS 

By Preox. CiasMay, ALS 

In 1922 the Camberwell Council acquired fram Mr J. M. Watson a plot 
of land, 64 Actes, adjoining Beckett Park, where 70 native trees had been 
planted by its owner, At the time of purchase a stipulation was made that 
the gardens were not to be opened te the public until after Mr. Watson's 
death, which took place fn $926, Since that time the development of the 
Maranoa Gardens a¢ a reserve tor Australian and New Zealand trees ancl 
shrubs has been in the hands of the Beckett Park Committee. 
A few years ago the committee asked me to get in touch with other 

specialisis avid to haye the tiative plants tentatively labelled After waitine 
for ways and ineais of carrying this out, the Beckett Park Cormniittee pro- 
vided s sum of about 410 for labels, and two standard sizes were decided 
upon after consultation with the Director of the Botanical Gardens, Mr. 
F. J, Rag By an additional fund to he provided by she Camberwell Council, 
the whole af the trees and shrubs wil? soon de furnished with Icgible labels, 
of which there are already more tha 50 attached. Aoother member of the 
Beckett Purk Contmittee, Mr. E. A. Vidler, has been very helpful in co- 
operating with inyself in preparing the fists of mames for the label writer, 
and when dificult cases af naming have arisen, the staff o7 the Botanic 
Gardens and the Herbarium have rendered valuable assistance, 

Tt ic proposed, in the near future, to develop a grouping of small beds 
near the centre, and from these a series of paths will Jead off into the forest 
land at cither end of the block. Thus it is hoped by the gradual removal at 
the non-Australian plants, and the addition of others, to make this native 
floral collection second anly to the Botanic Gardens of Melbourne, and an 
informative and educational centre -for all who appreciate the marvellous 
flora of Australia, 

The nature of the soil, 2 sandy loam, with a deep subsoil of the denser 
Silurian mudstone, makes this area an idea] One for the majority of Aus- 
tralian trees and shrubs. Many tmagnificent trees are putting on strong 
growth, and most delightful vistas are being formed by the judi¢sous pruning 
of the teees where the limbs are interfering with one another or have become 
injured. A great deal of work has been done by she members of the Com- 
mittee before mentioned to improve the collection. 
From the adjoining Beckett Park, 380 feet above sea-level. there can he 

obtained a remarkably fine yiew of the surrounding country, and it is indeed 
one of the best view-points around Melbourne, 
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THE FIELD NATURALISTS’ CLUB OF VICTORTA 

The ordinary meeting of the Club was held in the Royal Society's 
Hall on Mareh 13, 1933, at Spm. The President, Mr, J. A. ker- 
shaw, ‘presided over an atrendance of about 100 mensbers and 
friends, 

DEATH OF AN OLD MEMBER 

The President spoke of. the Joss to the Club im the death of Mtv. 
W. Thorn, of Hawrhorn, a member of 30 vears’ standing. Ie 
was also a member of the St. Nilda Foreshore Conmmitree, the 
VYown Plasning Association, and the Committee of the Wilson's 
Promontory Navona! Park, his chiei interest being in forestry. 

CONGRATULATIONS 
The President reported chat ant old member, Mia. TP. Piecher, hac 

just celebrated his Golden Wedding, and on behalf ot the members 
wished Mr. ane Mars, Pitcher many more vears of health and 
happiness. ’ 

CORRESPONDENCE 
A letter was received from the Mitcham Naturalists’ Club. eu- 

closing a list of their lectures; and also a letter fram the Extone- 
logisis’ Cloh. myiting aenibers to an Extabition Conversazionc. to 
be held al Lathaw: House on April 6. 

REPORTS OF EXCURSIONS 

Liack Rock, Miss |. W. Raff; Cave Hill, Mr. FL A. Singleton: 
Mooroolbark, Mr. B, Blackhourn (by fetter), 

NATURE NOTES 

Professor Agar asks for specmmens of living sinstral Freslwarer 
Mollusca, other than the genus Phoyse- 

LECTURE 

The lecture for che evening entitled “Silurian Graptohies and 
Plants,” was given by Mr, R. A, Keble. F.G.S, He Stated that 
Vietoria had possibly the oldest undoubted land plants, aud thar 
there was lo deubr as to their age, as gtaprolites were preserved, 
on the same slah of shale He heliever! thar we should vet find 
land plants of still greater ave in Vietoria. Lantern slides and 
specimens illustrated this valuable paper. 

A 
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DONATION 
Mr. A. S. Blake presented to the Club twe volumes at Baron 

von Mueller’s work ou Acacias. He was thanked hy ihe Presidens, 

LIS OF (NHIBITS 

Mr. Chas, Daley —A series of graptolites, From Bendigo. 
Me_ Te. E. Peseoti—Three wboriginal chipped axes (flint) from 

the Western District; collected March, 1933. 
Mrs. Freame—Several marine worms. 
Mr H. 2. MeColf—Galls and abnortaal growrhs an Eucalyptus. 
Alc. J.-A. Kershaw.—Case of Austrahan moths, evibracing the 

genera Livpsa, Enupractis, Lincoma, Orhrogaster, and others. 
Mr H. Stewart—vlcuei pritinova, <l. vetinodex, bot garden- 

Srowl. 
Miro B.S. Cotliver —A. series of Silvia fossils Prom: Cave Hill, 

Lilyclale. consisting uf Molitisca. Crimoiden, Coclenterata. ete, Also 
a munher of Dendrites (manganese ore, Psilomclene) commouly 
called fossil ferns. from the same locality. : 

Mr. F. A. Singleron. on behalf of Melbourne léniversiny Gea- 
logical Depitrtment—Sihirian plants > Hostimella sp. fron North 
Road Quarry, Walhalla, ancl Crom Moaorvoolhatk Road, Tilydale 
assouated with Spavfer hyefalensis, Zostoraplolane custratian yur 
Lang and Cooksen, from Mount Pleasant and Hall's Plat Road. 
Alexandra: an undescribed genus and species fron railway cuttiay 
neu Alesana. with Jonograptus galacntis Lapworth from the 
same cuttings the sate genus of plauts with Aounegrapfirs on 
the same slab, from Warbarten-Woods Pont Road, sthout 17-qiles 
Trom Tater. 

EXCURSION TO MOORGCOLBARK 

Tiiteen members and friends attended this excursion. on March TH. 4 
pleasant, though not particularly successiul, afternoon was spent. Herbage 
was dry, and a rather strony north wind was blowin, consequently there 
were comparatively few insects on the wing. Representatives of the tul- 
towing Orders were noted :—Odonata, damsel-tlies> Orthoptera, cockranches 
and shoti-horned grasshoppers: Hemiptera, plant bugs, toccid galls, scale 
aud Jerp insects; Coleoptera, longicarn beetles, some Jaryae of which were 
extracted from a tying Wattle, a pin-tailed bectie. Mordctla deucestica Germ.,, 
atid sundry weevils ; “Hymenoptera, two species of saw-fly Jarvac, # wasp 
belonging to the Fam. Euchantidae parasitic in the nests of bull-dog ants, 
probably AMelageu rnfiz vents Asne, a wasp belonging to the Encyrtidae, 
probably an egg-parasite, and several species of anis, Nevtoptera, green 
and brown lacewings and tieir eggs: Diptera. a robber Aly, galls caused by 
Dipterous flies, and March ies which were inctined ly be a nuisance, 
Jepidoptera, various species, including a pice specimen of that very baud 
sOMC moth, Yhelaina clara Walk. 

B- BLACK BOURN, 
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Plate XVII 

1 The Tailed Spider, drachnura higginsit. res 2 The Turret Spider, 
Dolophones turrigera. - 4. 3 The Red-and-black Spider, Nicodamus bicolor. 

- 2). 4 The Triangular Spider, 4revs clavarus. 3h. 5 The Red-back 
BINGE Latrodcetus hasseltr. 1. 6 The Gliding Spider. Suartis volans. 

‘t. 7 The Death’s-head Spider, Celacnia excavata. « I. 8 The 
Edamelled: back Spider. Araneus bradlevi. ~— 1}. g The Spiny Spider, 

Gastercantha minax. > 4. 
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THE COMMON AND CONSPICUOUS SPIDERS 
OF MELEOLRNE 

By L, 5. G, Butter 

In sulmitring these nores, 1 wish te state that the details on the 
life history and habits are Jrom memory, therefore any errors that 
occur muat be pardoned, Great difficulty was found in giving these 
spiders popular names. Ti those chosen are generally adopted it 
will tend to popularize the much-neglected study of spiders. Other 
than & few odd notes buried in jonrnals, this is the only papular 
work ever published an Australian spiders. 

I freely acknowledge the assistance ot Mr. C. Oke, of St. Kilda, 
Mr, V. V. Hickman, KA. B.Se., the Tasmanian arachnologist, 
and the Rev, E, Nve. of Wesley College, - 

Tue Mriagurny Tearnoor Spiner, dinate butleri 

This spider belongs to the family Avicufariidae which contains 
the true trap-door builders, and the large bird-eating spiders 
Cavicuia = a little bird) of other countries. But this species does 
not make a door. Authentic proof of a crtte trap-door spider 
IMing found within the metropolis would prove interesting. Al 
Mornington one of the wolf-spicers makes a burrow and covers it 
with a loose circular wafer of sand grains antl silk; buc this Is not 
the beantiftl door, which is hinged and firs so periectly, and is 
very difficult te find even when it has been seen open al some other 
time. 

4. Suticri was originally found on the banks of the Merri Creek, 
at Clifton Hill, and later noticed in numbers burrowing in the 
garden paths at St. Kilda. It prefers a soft or sandy soil for its 
burrow, which is under half an inch in diameter, and nine inches 
deep, The openmg at the surface is never closed with a door, but 
sumetanes a fine web barricades the entrance. In the winter it is 
sealed with earth, Flood-time does not trouble this spider, the 
burrows having hee observed under water for more than a weck, 

The Melbourne Trap-loor Spider is about five-eighths of an 
inch in length, and is of a heavy builds two spinnerets project at 
the back like two little tails. Colour, black or dark pitch brown: 
eyes eight, close together ina group. A larger spider, af probably 
the same genus. has been noticed in the Sherbrooke Forest. 

The Sydney Trap-door Spider, Atraax robustus, which has been 
held responsible for the deaths of several human beings, is not 
known to occur near Melbourne. Owing to these fatalities, the 
public ts taking an iuftérest in spiders, and numerous specimens are 
being reecived for identification. 

About 150 species of Alvienleridae have heen recorded from 
Australia. A positive method of identifying a member of this 
family is by the four hook-lungs which show through the skin, 
R 
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on the under stde of the abdomen, as patches of a fighter shade: 
they are somewhat of a triangular shape wirh a alit at rhe rear. 
Also, the fangs. when lifted with a-needle irom their base, project 
downwatds and do not meet piicer-fashion, If the tangs meet 
pincer-fashion. and there is only one pair of book-lungs, i is prooe£ 
that the specimen Is a true spider and not a trap-coor species. 

‘CHE CkiBELLATE SPiIpEss 
The next group to be dealt with is that of the cribellate spiders 

(cribelfaek = a sieve). The steve plate is found in front of the 
spinnerets There is also a comb om the second last joint of the 
hind legs. The cribellate spiders can he recognized by ihe webs. 
The foundation lines are of smooth silk, and the snaring lines are 
leased] anrl frayed! by the litle cornf and laid in a zig-zag fashion: 

Tie Saeer-wer Sripen, Ampurabins rohustics 

Te would be difficult indeed not to be able ta And this spider on 
any house, fence, or outbuilding in Melhourne. he web is a 
voarsely woven sheet that tapers ta a funnel-shaped retreat, This 
type of weh must have inspired the anthor of “Will you walk into 
itty parlour, sail the spider to the fly.” ‘he retreat is the spider's 
parfour, and as bull over any convenient hole, especially arouncl 
the windows af weatherboard houses, “Phe Sheet-web Spider is 
not a reatner bat keeps inside its parlour, that 1s why we never 
sea it in our dwellings, Any old barn or shed that has been long 
standing will reveal, on the rovfs anid walls, old and ucw webs of 
this species. 

Amaurotins (= living in the dark) is seldam seen, but it some- 
Limes can be eoaxed out by placing a living fly on the web. Wasps 
often tease at the web of this spider, trying to capture it, tu be 
stored as “paralysed provender™ in their clay nests. It does not 
fear the wasp, but rushes ant and tackles it hy raising its front 
lugs, and snapping its fangs at the enemy. 

Do not contuse the web of this sheet-weh builder wicl that of 
any uf the Agelemac, The web ot Amatrabins robustus is course 
and of a zig-zag texture, while those of Agelenidue are even and 
fine, finer than any texture produced in our muslin or silk fac- 
tories. 

Amauroblus robustus isa handsome black, or rather, a very dark 
gun-metal. coloured spider, about three-quarters of an inch in 
length. “Ihe body and legs are heavily built. The eight eyes are 
in (wo. even tows, well spread across the front af the head. Use a 
strong hand-lens when searching [or the sieve-plate and comb, The 
egg-bags are made inside the retreat and the voung keep with the 
parent at first, migrating betore they have attained any size. 

Tar Humr-cackep Spiper. Vloborus cougregabilis 

This ttle cribellate spider is very common in the hills near 
Melbourne, and, as the second name implies. tt is of a soctal nature 
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and forms large communities. The individual web is about three 
inches in diameter and of the cart-wheel form. It differs from the 
true cart-wheel web of the Argiopidue in having the circular or 
spiral lines of silk teased out. and not having these lines covered 
with minute sticky globules. 

In the Fern Tree Gully district almost every house has these 
webs in masses in the odd corners, and especially among the 
wooden frames that support water tanks. The webs often occupy 
a space of six feet or seven feet. On close examination, the cart- 
wheel webs can be seen; and on still closer investigation these small 
inconspicuous spiders are detected huddled up on the webs. As 
many as thirty spiders have been collected from one of these com- 
munal webs. In the summer the small, irregular-shaped egg-bags 
can be seen attached to the web. 

(Uloborus = wood-boring, deadly bite?). These small spiders 
do not inflict a deadly bite on human beings. All spiders have 
poison glands with a duct leading to an orifice near the tip of the 
fang, and all spiders are deadly to their prey, but very few will 
ever attempt to bite a human being, even when handled. This 
species measures one-quarter of an inch in length. Colour, dark 
brown of a dusty hue. It has a decided hump on its back; and, 
when at rest on the web, its long forelegs are stretched well out 
in front. If a spider be noticed in this posture, it is sure to belong 
to the family Uloboridae. 

A smaller form has been collected at Eltham, also on the walls 
of the power house at the Buchan Caves, Gippsland. 

Tur SMALL House-spiner, Qecobins navius 

This species (Oecobins = a house-dweller, navus = active). 
though common, generally escapes notice. It is very small, being 
only one-eighth of an inch im length. [t should be present im every 
house of anv age in Melbourne. Lxamine the corners of the 
plastered walls inside the house. It will not prove difficult to find 
webs about an inch long im these corners, especially if they be 
covered in dust. Probably the webs will be unoccupied, but they 
will help one to locate the newer and inconspicuous webs. This 
web is not for snaring, but is simply a “tent” or covering under 
which the spider can be seen resting. QOft times it roams away, 
absenting itself for a few days, but invariably returns to its little 
home. 

True to name, this spider is verv active for its size, and in its 
wanderings may be seen and recognized by its quick and agile 
movements. .\ powerful lens is needed to reveal the six eyes 
which are situated exactly in the centre of the head. Also notice 
ihe head, or, strictly, the cephalothorax, which is wider than long. 
Both of these features are rare in spiders. Colour, pale fawn, size 
about one-eighth of an inch in length. If caretully examined. it 
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will be noticed that this little spider is crab-shaped. ‘The egg-bag 
is very small and attached to the web; it contains seven or eight 
eggs. 

There are very few members of this family, as only five different 
forms have been recorded, and this species is the only one known 
in Australia. Possibly it has been introduced by the agency of 
commerce, as it is found all over the globe. 

The Small House-Spider. Occobius navus. + 8 

All of the following species belong to the true spiders. They 
vary greatly in shape, size and colour, but are consistent in having 
only two pairs of book-lungs; fangs that meet like pincers; and in 
lacking the little comb and sieve plate. 

THE PILL Spiper, Theridion tepidariorum 

(Theridion = a little animal.) This common spider can be 
collected under branches, shelves, or in the interior angles of out- 
buildings. It does not seem to favour the interior of houses. It 
spins a web of irregular, but open, formation. The webs are as 
irregular as they can be. spun in any and every direction without 
any attempt at design or order, and occupying about a foot of 
space. 

This spider can easily be recognized by its shape, which is 
globular. On being disturbed, it folds its legs tightly to its body 
and drops to the ground, breaking its fall by spinning out a silken 
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line, which larer assists it to regain irs original position on its web. 
When on the ground it stops there for a considerable time, sham- 
ming death. Et is in this: posidon that it Jooks nearly spherical, 
which accounts for boys culling it the “pill” spider. 

Size, under a quarter of an inch; colour. dark, greenish-grey 
There arc numerous details, which need a microscope to slow 
them. One interesting’ feature, a certain type of toothed hairs 
an its hind legs, proves the connection of this species with the 
Redd-back Spider. 

Tue Reo-bacx Spiper, Latrodectus hasseltti 

Latrodeetws (= secretly bitug) is the well-kiown Reel-back 
Spider. Much has been written concerning this dreaded species. 
It is still a moot pommt whether it as the most poisonors spider in 
Australia, As slated previously, all spiders are poisanous. In is 
aiat wise lo handle the large trap-door kinds, but the writer has 
bandied Redd-hacks. While they were walking over lis hands 
they made no atteinpr to hite, The conspicuous red stripe down 
the centre of its hack seems to account for this spider's 
unpopularity, 

The lite of a large or a Red-lack Spider showld he treated 
as a snuke ite, and a doctor summoned to prescribe an omate jo 
deaden the pam. A spider's bite can be nttensely painful. There 
is little danger of death, but the genus Lafrodectns has a bad 
repuration throughout the wurl, and this cannot be withour 
foundation. 

A scorpion's poison ts much nmre virulent than that of a Red- 
back Spider, and many solders in Egvpr were stung hy seorpiens 
without fatal results. . 

The Red-back ean he fotind it old tits and bases, diner lags 
or barls lying on the ground, especially at rubbish tips which are 
undisturbed. Shape, globtlar; colour, dark brown with a red 
stripe placed longitudinally down the centre of the hack, length, 
abotit oue-half imch, This species belongs to the same family 
as the Pall Spider, and its web is of a similar native ta that af the 

latter species. It will seldom be found unless searched for, as 
it ix not a roamer, hut keeps to its irrégular web under sheller; 

This spider should tat be confounded with the Redd-und-black 
Spider, Nicedamus licolor, but this 7s one of the most common 
inistakes made by naturalists even. 

TRE Water Lovie, Tetragnatha valida, 

(Tetvognetha = four jaws, vada — lusty, active). Vhis water 
lover is common along the banks of creeks and other similar 
places. It will not be jound in houses or gardens. To be sure 
of finding this and similar species, u visit should he paid to our 
hills and the cart-wheel web Jooked for on the banks of creeks, 

C 
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The web will be found between low growing bushes that partially 
“verhang the water. The oceupier is usually seen in the centre 
nf the web, with its twa front legs stretched well forward and 
the hind ones. well to the rear, 

‘The nan “Your jaws” ig enticely wrong, “Long jaws” would 
be better, but they are not jaws; it is the base of the fang or 
chelicera that is long: The chelicera projects well forward, the 
abdomen is long and cylindrical, and when this spider is stretelierl 
out on the web it is not unlike a small twig in the ecntre. Length, 
about one-half of an inch; colour, brown and yellow fawn. 

This genus is well represented in Victoria, and many of the 
species can be found; some of them are much larger than 
YT. walidi. : 

‘The habit of building their webs over water, swamps ur damp 
places is world wide, and it would be interesting to know why the 
members of this family prefer these situations. No doubt there 
are always plenty of insects hovering about the creeks and swamps, 
but why do not other snarers build their webs in similar places? 

‘Tre SarTin-Bannen Spiner, Argiope aenrila 

-demnla (= excelling) is a handsome spider, which can always 
be found in the autumn among the low-growing myrtle bushes m 
the Cheltenham district, espectally at that favourite collecting spot 
opposite the Cheltenham Benevolent Asylum. 

This ts one ul the tnost Leaatiful af vue Australian spiders, It 
builds a catt-wheel web some ten inches in diameter, about a toot 
from the ground. In the centre. where the spider lurks, a distinct 
flat ribbon of silk is made in the forni of a zig-zag. Possibly this 
is to strengthen the tentre of the weh, beside supplying a central 
platform for the owner. | : 

To capture this heatttiful specimen, one needs to be quick, as 
at Will drop to the ground at the approach of danger. Tt will stay 
there, huddled ap and shamming death. Unless the eye follows 
its descent, it will be Found difficull to locate the spider, 

Although this spider has been recorded from all parts of the 
continent, the writer has found it only in the locality mentioned. 
Even among the hundreds of spicers sent for his collection, only 
one example of 2. nemudy has Leen received from another cistriet. 
April is the month during which the webs of this spider may be 
noticed at Cheltenhatr, 

Length, about five-cighths oi an mel; colour. brown, with 
silvery white, red and fawn Lands of satiny across the abdumen. 

Tax ENAMELLED-BACcK Spiper, Aranéeus bradiayt 

Tins spider builds a cart-wheel web, and is found in 
any districts near Melbourne. It is very common in the hills, 
and has been collected: in numbers at Sassafras, It builds its 
web hefween the hushes and in odd cortiers, snch as those of fences 
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and posts. also the open doorways or windows of onthouses or 
stables, Jt is sidom seen in oar suburban gardens. 

Many of these cart-whee!l web builders Inde away in the day- 
lime. and lucate themselves in their webs only at mghttime, Ty 
some eases a line is spun from the centre of the web and held taut 
by the hind legs from the spimner’s hiding-place. ‘This telegraph 
wire signals any vibrations that may he caused by the entangle- 
ment of prey in the web. In this way a constant watch is kept. 
The namelled-back Spider retains its positjon in the centre of 
the welt both night and day, If disturbed, it quickly departs from 
its central position, and hascily chmbs to the outer zones of the 
circle, leaving the web by the supporting yny ropes. Tts web is 
about cight inches in diameter, and is neatly made, It is never 
left iwa half-ntade or untidy state. 

A. bradleyt is five-eighths of an inch in length, the male very 
mich less. The abdomen is broad and long, tapering to the rear. 
The species can easily be distinguished by the back of i1s abdomen 
having a beautiful pattern of a mosaic type in dark brown and a 
creamy yellow, Sometimes there 95 a suggestion of white or red 
in the pattern, The main feature to look for is the surface af 
this pattern. Jt Was a high polish, equalling the polish of ein 
¢namels; hence the nanic, Enamelled-hack Spicer. 

Eyes, cight in two tows of fnur, The claws of the cart-wheel 
spiders are worthy of notice. A microscopic mount of this object 
is well known, Two large claws have beautifully-even combs, a 
third and sinaller claw ts also visible These conmbs help the spider 
to grip its web. The legs have a natural oily covering, so Uhat 
they will nut become entangled, If a leg is detached and the oil 
dissolved away, it will readily stick to the snare. 

THE Leav-CurLinG Seipek, Aranens corqners 

Although this spider is common in our gardens and the Wosh, 
ins havicliwork is far more familtar chan the spider itself, By 4 

desenption of its web, it can be identified, as no other spider in 
Vietoria builds a stmilar retreat. 

A. waynert belongs to the master spinners of the family Ariziv- 
pidae, All of the spiders in this family that spin torm an orb or 
a cart-wheel web, The genus Araneis is well represented in Aus- 
iraliz, having just over one hundred representatives. Most of 
these spiders hide in the daytime, Some mimic the sturroundings 
of their hiding places so perfectly that even the trained eye has 
dificulty in locating them; others retreat into nooks and crannies. 
The Leaf-curling Spider builds into its web a dried, curled leaf, 
and with its silk limes this retreat. In our suburban gardens «ried 
gum leaves are not always procurable. This spider, detenuined 
ty find a retreat, has been known to place empty snail shells er the 
cap of an acorn in the centre of the web. Jn each case they have 

“been placed with their openings underneath. which afferss pro- 



HS Buiten, Spiders of Melbourne. ak shee: 

tection trom the rain. The feat is situated at or near the centre 
of the web, and if it he taker out and pulled apart the spider ts 
sure to be revealed. It measures under one-half am inch in length; 
colour, lawn, with greenish-fawn markings. 

Te would he interesting co know how the leaf is placed in the 
web. Possibly it ts attached by a silken cope and hauled frem 
the ground. It collected dry, this Jeaf would have to be chosen 
ior shape, These details anc thousands of others need ta be 
studied and recorded, We are ignorant concerning them. ‘T. H, 
Savory prefaces his Arology of Spiders with these lines by F-. 
Nawsen - . 
“Man wants to know. and when he ceases to do so he ts va 

longer ian," 

Tre CakT-wHEEL Wer Sriper, Avanens prodietis 
Orb or geometrical web 1s the correct term for these webs, but 

as the term cart-whecl aptly fits the case, and is sm commonly 
ised, it has been adopted in thas popular paper, It is difficult to 
choose a commen meniber of this genus, A. prodaclis may be 
the most commen fortn that is found near Melbourne. The body 
‘yeasures abour five-eighths of an tach in length, and vs globular 
in shape, With its legs well spread, the spider would cover a 
circle one and a hali inches in diameter. The under side of the 
abdomen has a Jony, spear-shaped appendage, which is attached 
near the front, and lies quite flat and free for about half of the 
length of the abdomen, Colour varies irom tight to dark brown, 

This spider ts common in gardens. Dusk 13 the time to see it 
huilding its web. Many of these cart-wheel webs are rebuilt each 
evening. so that an opportunity for olservations often occurs. A 
few of the puy rapes.are generally left over from the night betore, 
but these can be relaid hy the spider spioming Gut into the brecze 
a leneth of silken rope, which will catch against an opposite sup- 
port. This is pulled ta and fastened. and the spider runs up 
and down this line, Jeaving a trail of silk to strengthen it. The 
next operation is to Jay the spokes of rhe wheel or the radial dines. 
This is quickly done, and the lines are brought to a common centre. 
The final work is forming the circular or, rather, spiral line. ‘This 
as the snaring line, and starting from the outside it gradually works 
to the cetitre. It is attached to each, radial spoke, and is covered 
with a sticky substance. When fixed in position, each section is 
twanged by the spider's hind Jeg. This causes the viscid stubstance 
to break wp into minute globules, which, winder the microscope, 
prave to be as even as a necklace of beads. This peculiar phenome- 
non has been repeated hy scientists m the laboratory using very 
fine’ fibres of quartz covered with oil, 

‘he method of making the cart-wheel web varies considerably 
with the species. but little has been recorded of our Anstralian 
forms. 
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Plate XVIII 

1 The Sheet-web Spider 2 The Wolf Spider 
Amaurobius robustus. 1 Lycosa ramosa. \ 

3 A Trap-door Spider 4 One of the Garden Spiders (Araneus sp.?5 
Atrax venator. ~ | making its egg-bag. 4 
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Phe Araiet make egp-hays of various shapes; ane examined 
by the weiter contained about 2,000 eggs. 

‘ne Tatiap Serer, -trachoura hiyginsis 
The difficulty of finding a common name for this spider was 

easily Uvercomue, as the writer has heen so often asked, “What is 
the mame of the spider with a tail?", dt has no dail in the stries 
serise of the word, but the abdomen 15. long and tapers io a pon, 
viving somewhat the appearance o1 a tat, 

This 1s another of the cart-wheel spinners helonging to the 
family Argtvpidae. Other them che tapering abdomen, the most 
interesting icature about this spider is its exy-bags. A commit 
mistake is to cali the ege-hag a cocoon. Although they are both 
ui silk, a moment’s reflection will prove which are the ege-bags. 
Must spiders make an egg-bag that luaks the part, bat not—so 
A. higgins, This spider weaves a bug somewhat the shape and 
colour of ils muker Altogether, three are made and placed in a 
line at the top of the web. Ata postitom at-owe end the spider 
stands.on guard, and it is dificult at first to distinguish spider [rom 
ege-bag. Many spiders adopt this methad, even to grealer per- 
fection. One sated in Launceston, Tasmania, athaehed snail 
paricles of debris to its ege-bag, which i colour and shape per- 
feetly cesenibled the builder which way resting ahove it, 

‘Yhe Tailed Spider is of a fawn colony with lighter patches ut 
the front of the abdomen, Ai this position the abdomen is divided 
nto two protuberances, which nearly touch each other. ‘The tail 
ends with slight enlargements. These are not the spinnerets; they 
are in an unusual positian at the centre af the abdomen, This 
spevics has been collected occasionally in the suburbs of Met 
bourne, but it is gencrally spotadically distribnied, 

Tur Sriny Seiper, Gastercantha nimi 

(Guster = the stomach, eaitha = spine, minar = threatening, 
surly). This spider is found in many chstricts around Melbourne, 
but seldont in gardens, Jt is one of or most conspicuous spiders, 
and at certain perros, common; on the other hand, it uften is 
dificult co find. Tt builds a cart-wheel web where in the centre 
the spider js always located. Nothing seems to disturh it ay it i 
so easily captured. Many orb-weaving sprers build their webs 
always at the sane angle, The vertical position is mast favoured, 
but this placie species builds ic at ary angle, 
Phe Spiny Spider can easily be identified by the black spines 

that projecr in a stellar shape from the lateral edges at the abuo- 
nien, he back is embossed with 2 black anc. white partern, the 
Whole having an enamelled finish, The legs are of a reddish brown. 
There is a less common vanety whieli differs only in colour. Tt 
is all black, meluding the Jes. 
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Many nature lovers consider this ta he our ontstanding spider, 
lrut to the specialist there are imany spiders of an ordinary appear- 
ance that possess some extraordinary anc remarkable anatomical 
features. The wondertul thing 1s, that every year, in the course 
of collecting, more and more of these uncomrnon spiders may be 
fount, proving that Australia possesses untold wealth for an 
arachnolopist. 

Tee Turret Seren, Dulophones turrigera 

Tarrigera (= hearing a tower) is one of the rare and remark- 
able spicers that occur around Melbourne. Possibly it may he 
plentiful in other parts, but it fs a rarity for Melbourne. It is 
found when beating bushes with a canvas net. A net is the most 
prolific methad of collecting ; without it, many of the rarities would 
remain undiscovered, An old umbrella is even better for shaking 
bushes into, and, if one rib he removed, it can he placed against the 
frunk of a tree at that part, This will capture all spiders that 
try to escape by cropping to the ground. ; 
By these methods D, turrigcra was captured. This spider has 

an ahdomen of unusinil shape; a evlindrical tower stands upright 
from the centre, On the back is an inconspicuous mosaic pattern. 
Colour. brown, Cength, about five-eighths of an inch, The Tur- 
ret Spider belongs to the orh-weaving family, -lrgropidae. but it 
is doubtful whether it spins a weh, Nothing is knawn of its 
hahits. 

Ere TRrawcoiar Seypse, Areve clavatics 

This pretty spider also is an tncommon species. Sanietimes tt 
is found on the leaves of voung Eucalypts. Length, about one- 
hal€aninch; colour, body and legs, pale orange tan; a pretty black 
ane white mosaic pattern on the hack of the triangular-shaped 
abdomen. Here is another spider of whose life-histary and habits 
we are entirely ignorant. Once this spider has heen examined it 
wilf not be forgotten, the shape of the abdomen is distinctive 

Tee Drara’s-rivab Spmper, Celacaiy (rcavata 

Although there are other popular names for this spider, Death's- 
head has heen accepted owing to its general use. ©, excavate 
(Celaenia = Idack, cremate == hollowed out) is fairly rare, but 
as it looks so uncommon it 18 sent in numbers to the National 
Museurn, Tt is of a most unusual shape and generally keeps hud- 
dled uy with its lezs folcdecd close te its body. In this position, it 
remituls one oi a miniature skull. It is generasly found in our 
gardens on leaves or twigs. especially on fruit tree twigs when 
the leaves have Fallen. The colour is brown. and a clirty cream. 
the otiter skin is very rough ard crinkled, Length, about five 
eighths of an meh, 
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The spherical egg-bags are dark brown, the same colour as the 
spider, and nearly the same size. Usually. five are made, three- 
eighths of an inch in diameter, They are caught together by a 
few untidy silken ropes, and the female keeps guard over them. 
The young hatch out and soon disperse by ballooning. Many 
spiderlings migrate in this way. A silken strand is spun out intu 
the breeze; when this sail has sufficient buovancy away the spider 
goes. Ballooning prevents the voung from murdering each other 
and becoming cannibals, On one occasion, in Mr. Charles Bar- 
rett’s garden at Elsternwick, thirteen cgg-bags were counted, all 
being the work of one female Death’s-head. About three mouths 
yas spent on this effort, the mother keeping guard always. 
This species builds no snare. and seems never to bother about 

food; it Just remains huddled at its post. Many observations of 
the Elsternwick specimen were made, even in the early hours of 
the morning, always with the same result. It is difficult to under- 
stand how it obtained nourishment to amass enough substance 
for its task of evg-bag making. 

NDicrostichus magnificus is an Australian spider that spins out 
a short Ime ending with a sticky globule, Insects are attracted ta 
this and snared. This little fishing lime is then pulled tp, when the 
prey is removed and eaten. In this strange manner the spider 
obtains its food. It mav he that Celventa also adopts this method 
af fishing for its food. 

SMALL BLACK-AND-WHITE CKAR-SPIDER, Cynebacha scuilts 

This spider (Cymbucha = head foremost, sruiilis = similar) is 
wthout the most common representative of the family Thromusidac 
which contains nearly all the small crab-spiders. Miaay of these 
spiders hide among the flowers. When insects visit the flowers 
for nectar, they are pounced upon by these pretty little spiders. 
Some of the crab-spiders are brightly coloured, and seem to choose 
flowers that match their colouration. So complete is the camou- 
flage that it is difficult to detect the spiders. 

The little Black-and-white Crab-spider is never found in these 
situations, but is common at times under the loose bark of the 
vum trees. It spins neither web nor snare, but 1s a hunter, It is 
black, but a pattern of small white markings ornaments its hody 
and legs. Measuring under a quarter of an inch in length, it 
needs some searching for, but a keen collector will find many of 
these little animals whose gait resembles that of a crab. 

Thomisidae is a large family. About one hundred and twenty 
species have been recorded from Australia. They vary greatly. 
Q)ne penus, Stephanopsis, is common, and its members are recog- 
nized by their hairs, which are flat. thick, and broad at the end, 
giving the spider the appearance of being covered im small warts. 
Under a hand-lens the spider looks grotesque. 
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Ture Grant Crap-spiper, Delena cancerides 

(Cuncer = a crab, delena = destructive?). To a collector the 
Gum-tree Spider, Clubiona robusta, is the most common species 
in Australia, but to the average country resident or bush rambler 
the Giant Crab-spider is better known than any other kind. It is 
often found on the walls of dwellings in the evenings, searching 
for flies or other prey. If noticed by the householder there is the 
usual hunt with a handy weapon until the spider is dispatched. 
Any large spider usually receives the name of “tarantula” no mat- 

The Giant Crab-spider, Delena cancerides, guarding its egg-bag. + 1 

ter in what country it is found, but Australians have adopted a 
crude and ugly word, “triantclope’, for 1. cancerides. A word 
of protest is given here, and a request made that the common 
name, “Giant Crab- spider” be used. Even its peculiar sideways 
gait should suggest the suitability of this name for the hig spider. 
Tt was originally named in 1837. Some of the early French boats 
must have taken away specimens, as it was described in France 
in that year. 

For separating the sexes. the following detail will apply to any 
spider. When immature, difficulty will he found, but in the adult 
forms it is quite simple. Examine a fully grown spider, notice 
the four pairs of walking legs. and in the front there appears to 
be a fifth pair which are shorter. These are not legs, but palps or 
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feelers. known as pedipalps. JE the pedipalp ends with a small 
claw the spider is a fernale. The male pedipalp does not taper 
of— at the end, but tt passesses a sexual organ ut the extremity, 
which is buthous or club-shaped. Even co the unaided eye, the 
sexes uf very sinall Spiders are easily distinguishable 

As is the case with mast spiders, Velena kills and eats her hus- 
hand, once she has no further use for him. The phrase, “They 
lived happily ever after", does not apply to spiders! At least 
five weeks after this period the eggs are laid, Females were coi- 
lected at Fern Tree Gully, and after being ssolated in vlass-topped 
hoxes for five weeks, the eges. which proved to be fertile, were 
laid and crclused im the egg-hags. ‘lhe making of the egy-bags 
was not observed, but the method may he the same as that of a 
species of 4ranews, which the writer has noted. ‘The efygs are 
laid covered with a syrupy substance which keeps theny im one 
mass, later it dries up on to the suriace of the cys, which are 
then separated. In the meanwhile the mass of eggs is covered with 
strands uf silk, and eventually the egg-hug is Jormed, The bag 
of Delena is about three-quarters of an mich in diameter, one- 
quarter af an inch thick, and lenticular in shape, The silk cover 
is-of a tough, papery texture. Vhis spider does nor make am inner. 
soft, dawny blanket. 

The females of many species te And leave the young in fntage 
for themselves, but Orlena guards the eeg-bay, carrying i nestled 
against the ander side of the body. Three weeks later the young 
are out of the eges and the ege-bag is alive with movenjenw. The 
young, which number about one lindred, make no uttempt to cur 
through the walls of cheir silken honie till one week Jater, when 
the first moult takes place. This moult occurs inside the bag and 
aiter it the spiderlings make their way out by piercime the wall. 
Vhe young clin all iver the mother and seent not to be anxious 
far fpod. These spiderlings do not migrate by halluoning, but 
keep to their original birthplace Under the guard of the fond 
parent. The writer tras repeatedJy nouced Jamilies living together, 
the young being about hali-gruwn—at a guess, about five months 
old; they number abont twenty. To what age these Giant Crab- 
spiders live has not been recorded. “Vext-looks state that some 
spiders live tor five or six years. 

As the spider grows it finds its inflexible outer skin ton small 
far expansion. When casting the olf skin, the growing Melena 
takes a firm grip on the bark with its claws, Expanding and con- 
tructing the body, it splits the outer skit) dawn the back, aad the 
body, covered in a new skin, emerges, Ateer numerous tugs, the 
legs also are freed of their old skin. This process takes aluut one 
hour. “Khe new, soft skin expands, thea hardens. Jn this manner 
the spider grows. If before moulting the spider is minus a limb, 
a new one hat been formed. by regeneration and is visible after 
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nioulting, Tt may be stunted m size, but if there are any stibse- 
quent moults the organ taay regain its normal size. 

Little is known nf the hatits of the Giant Cral-spiders. They 
move about at night and hide under the loose bark of gum trees 
all day. They readily adapt themselves to our dwellings. It is 
wonderfill into what small places these giant spiders can crawt_ 
Tt is the depressed shape of the body that enables them to occupy 
such narrow quarters. A Jarge specimen in captivity which was 
missing was Eound at last in a pyramidical cavity seven-eighths 
of an inch at the hase, three-quarters of an inch high, and by four 
inches in length. The opening was of the full length, but very 
narrow, aboul one-sixteenth of an inch, which could be sprung 
to the hnut ef one-quarter of an inch The Giant Crab-spiler 
builds a “tence” hetween the bark and the trunk of the Lee. This 
silken structure is only built at the egg-laying: penod. 

In Tasmatia, Deleno was found uniler loose stones. Such at 
hahitat for the species was Only dice observed on the udainland— 
at Mornington (Vic.), where 2 female and her halt-grown tamily 
of twenty were sheltering in squall crevices between a Few bricks- 

These spiders aré hunters, never spinning either a web or a 
snare. At night they wander about For some tmaceountable 
reason, they are repulsive ta mase people. “hey are harmless: 
there are yo records of one biting a human heing; although they 
have poison glands and farmidahle fangs. Once only has the 
writer known this Giant spider to be pugnacious. It certainly had 
been teases! lieiore it stood up anc fought the forceps. 

Many other species may be mistaken for Melena, but there 1s 
only one known member of this genus, Delena concerides has a 
very Hat eephalothorax or front part of the body, it is rather 
smooth with little hair and the hard skin or chitin shows in & tan 
color with a partial gloss: the jaws or chelioera are nearly black. 
Vhe other spiders which somewhat resemble Delena have w more 
wonvex antl huicy cephalothorax, ol a grey-brown colour. 

Tre Hairy Giaxy Cras-spipgs. Jsopeda robinsta 
(Jsopede = fat, robust = strony) While there ts only one 

Helena nore than thirty species of Jsopeda are known. But it is 
fav easter to find Qelena, as it outnumbers all the many species 
ot Tyopeda. Few persons will separate fsepeda from the com- 
morer farm. /sopada robusta is possibly the must corumean of this 
wroup. whose members, in habits and lite history. resemble Delena. 

THe Nurseny Burnper, Ofos diana 

(Ohos = stuall, dian — goddess of hunting.) This spider has 
aften been oustakenw for a half-grown Giant Crab-spider, hut it 
loaks more naked, fresher, and is of a brighter fawn ot: flesh-like 
colour. It is sparacly clothed with hairs and can be recognized 
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by two large black markings with white spots on the under side of 
the abdomen. The eight eves are small, black, and arranged in 
two straight rows of four. Close examination shows white mark- 
ings among the spaces between the eves. 

Olios can be collected on shrubs by beating with a net. It is 
never found under the louse bark of trees. Its nest is one of the 
most interesting pieces of spinning work found in the spider world. 
It is an inverted hemi-spherical silken dome about one and _five- 
eighths of an inch in diameter. This cupola is built and attached 

The Nursery Builder, Oltos diana. + 2 

to the ground. The outside is covered with a iew gum leaves, 
debris, sand and earth. The leaves disguise the spherical shape of 
the nest as they are attached only for portion of their length. 
Inside the cupola it is beautifully lined with silk, and hene ath it 
the mother spider guards her somewhat spherical egg-hag. When 
the spiderlings appear they find the protection of a silken lined 
nursery. 

Wasps use paralysed spiders as provender for their larva, and 
one of the largest spiders that is used for this purpose is Olivos. 
It has been seen being dragged along the sandy soil among Tea- 
tree at Carrum. The wasp appeared to have little difficulty in 
moving its bulky burden and at a remarkable speed for a creature 
so comparatively small. 
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Tre SmMare Fiat Cran-spiper, Heimicloca plied 

(Hemicloca = half ?, phiamea = downy, covered with down.) 
This and similar forms are found under the bark of gum trees. 
Superficially they appear to belong to the same family as the Giant 
Crab-spiders and Olios. They are Drassids whose other members 
are not crab-spiders. Their extraordinary feature is their flatness. 
Many of thent do not seem to be thicker than a visiting card. They 
might just have passed through the rollers of a mé ingle. 

The Small Flat Crab-spider, Ffemicloca plumea. + 4 

Bearing in mind the extreme flatness of this spider, it should not 
prove difficult to identify it. Length, about three-eighths of an 
inch; colour, tan and tawny tan. This species never spins a web 
or a snare so it must hunt for its prev. Although fairly common, 
nothing is known of its habits or lite history. 

Turk GUM-TREE SPIDER, Clibrona robusta 

Clubiona is found only on Eucalypts; and may be collected on 
almost any tree that has plenty of hiding places under the loose 
bark. Iti is the most common spider in Victoria. Its silken cover- 
ing or “tent is built across the upper edges of a concave flake 
of loose bark. .\n opening is left at the end. Qn the floor of the 
retreat the female makes her egg-bag of simple form. The eggs 
are laid in one mass and a soft, downy blanket of silk covers them. 
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Plate XIX 

1 The Tailed Spider, Arachnura 2 The Hump-backed Spider, Uloborus 
higgins, making its egg-bags. I congregabilis, and its egg-bag. 2 

3 The Death’s-head Spider, Celaenia 4 The webof the Leaf-curling Spider, 
excavata, guarding its egg-bag. 4 Araneus wagnert. + 4 
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An outer sheet of silk protects all. .\lthough called an egy-bay, 
it is not truly a hag, but a covering. The mother guards the eggs, 
and when disturbed does not leave her home freely, The young 
seem to prefer the same habitation, for when collecting, many 
immature forms are found under the bark. 

Length, about five-eighths of an inch, medium build, Front 
part of the body smooth chitin of a rich brown or tan hue. Abdo- 
men slightly tapering to the rear and of a lighter colour with 
central markings down the entire length, resembling somewhat 
the outline of a fern leaf. here are many varieties that closely 
resemble each other; twelve species have been recorded. Another 
genus, Cliracanthium, closely resembles Clubiona, but in the for- 
iner, the jaws or chelicera are longer and* project more forward. 

THe Rep-aANnp-BLACK Spiper, Nicodamus bicolor 

Time after time this spider has been confused with the Red- 
back poisonous spider. It is easily distinguished, as Latrodectus 
hasseltt has a red stripe down the abdomen. ar rear portion, 
whereas NV. bicolor has a black abdomen, and the front portion 
of the body red. The legs are red and tipped with black. 

This is a small spider about one-quarter of an inch in length. 
It is common under bark, stones, and logs; and seldom roams 
from these positions. It seems to lead a placid existence. When 
captured it does not appear to be in the least disturbed. .\lthough 
the life of Nicodamus appears to be dull and uninteresting, it may 
eventually give an interesting life history. .\s each vear passes 
many new and, at times, extraordinary facts concerning common 
spiders are being published. 

Six members of this genus have been recorded; they closely 
resemble each other, but V. ficolor is the most common species 
found around Melbourne. 

Dappy Lone-eus, Vholens litoralis 

(Pholeus = squint-eyed, litoralis = pertaining to the sea- 
shore.) There are many Daddy Long-legs, but this popular name 
belongs rightly to Pholcus litoralis. An outdoors life has no at- 
traction for this spider, which is always found inside houses or 
outbuildings. Long, straggling webs near the ceilings betray its 
presence. Old webs, which collect the dust, are the bane of the 
housewife. 

The snare is built irrespective of any design or order and on 
it the spider rests, waiting for its prey to be entangled. Hanging 
upside down does not seem to cause it any discomfort, as the 
Daddy Long-legs prefers that position in its web. When a fly 
or any other prey is snared the spider shakes its web further to 
ensnare it; when disturbed it hecomes greatly alarmed and 
violently shakes the web by gyrating its body. Possibly this is 
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meant to frighten away intruders. his strange habit is confined 
to this spider. Some of the cart-wheel web builders shake their 
webs, but it is a slow motion movement compared to that of 
Pholeus. 

Daddy Long-legs builds an egg-bag with the thinnest covering 
of silk and carries it about in its wanderings. Sometimes, when 
the spider is feeding, it is attached to the web. When finished it 
is readily taken back and attached to its body by a silken strand 
from the spinnerets. Daddy Long-legs is known to all by its long 
and extremely thin legs. Its small body measures one-quarter of 
an inch in length. The spread of the leg would fill a three and 
a half inch circle. 

. 
Vuk WHITE-TAILED Sptper, Lanipona obscena 

(Lampona = bright tailed, obscena = bhoding ill.) Its common 
name does not describe this spider quite correctly, but has been 
adopted because the follow- 
ing question has been so 
often asked, “What ts the 
name of the black spider 
with the white tail?” The 
abdomen bears no resem- 
blanee of a tail; it is evlin- 
drical and not tapering, and 
the posterior end is a dirty- 
white colour. 

Regarding the habits of 
this species. nothing Is 
known. Although occasion- 
ally collected on gum trees, 
one need not go out of 
doors to find it. “A black 
spider on the wall” nearly 
always proves to be an ex- 
ample of L. obsecua, The 
male is about one-third 
smaller than the female. 
whose body measures ap- 
proximately five-eighths of 

an inch in length, Although The White-tailed Spider, Lampona obscena 
the body is lightly built, the (male). 4- 2 
legs are strong and robust 
and are well spread, making the spider appear much larger than 
its actual size. It is not very common, but a resident in the sub- 
urban area is sure to see at least half a dozen specimens in the 
course of a year on the white, plastered walls of his house. It is 
fairly active, and not disposed to fight. for when captured it does 
not try to defend itself. 

— 



rh Burren, Spiders of Melbourne. 239 

Owing tu the bad reputarion of spiders in general, (he white- 
tailed speeres usually meets with an untimely death—is killed on 
sight by the householder, ' 

The family Orasstdae contains the genus Lawpona and seven- 
teen species of this genus have heen descrihed from Austrulia. 
Thos family contains many spiders of an ordinary appearance. 
The eight eyes are arranged in two straight rows of four, and 
there are only two claws an eich ley. 

Tue Carce Burrowrne Wort-spibge, Lycora ramosa 
(/.yeosa = wolf, remasa = branching). Owing io ils byrraw- 

ing habits this spider often is mistaken for a trap-door species, 
Otten when the presence af a trap-coor spidei near Melbourne 
has been reported, investigation tas resulted only in the finding vf 
the Burrowing Wolf-spider. 

L. vamesa. is a large burrowing spider, found in great numbers 
on the flats at Torquay. The openings of its burrows can be 
noticed about twenty feet apart. The burtyw niersures three- 
quarters of an inch in diameter and ten inches mm depth. The en- 
trance is lied with silk, 

fn other countnes many of the wolt-spiders build a conical 
turret of small stanes, twigs and other cehris, araund the enéranee 
te the burrow. [his type of entrance has not beets found in Aris 
iralia. but it is possible that it will be. Fabre. in his Lafe of the 
Spider, says. "Take a sialk topped wilh ils spikelet and rub and 
inove it ut the unfice to the burrow. Attracted by the bait, the 
spider comes with measured steps towards the sptkelet."” By this 
method the spider can be enticed to the top of the burrow. Many 
of the burrowing spiders will not respond to this artifice, but 1- 
vanoasa viever Tails. kt always responds, being niquisitive, ‘The 
quickest method of dislodging it from its burrow fs to tsert a 
long blade or a screwdriver down iy the earth at such an angle 
that a sharp bluw will drive it through the burrow and block the 
tenant's Tetreat 

Many of the females of Lycostdae ean De seen ac the entranee 
to the burrow with the hind legs holding the ege-bag above, and 
carefully turning it over and over so as evenly to distribute the 
warmth that radiates from the sun. When the young hatch out 
they clamber on to the mother's hack, and if dislodged, gnickly 
reaScend, rimming up the legs and sides of their parent. 
Numerous experiments have been made with the Wolf-spider’s 

spherical egg-bag, which is always attached to the female's spin- 
nerets, Tl does not seem to retard the spider's movements to any 
yreat extenc, allhough evidently ta the way. “The mother ts very 
stupid, and a clunisy imitation of the egg-bag will deceive her, TT 
the real egg-bag be placed among substitutes, the female often 
will pass to an invtulien, even when the genuine article is close 
at hand. 
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Although this spider looks formidable. it is not disposer! to 
fysht, but defends itself when attacked in its burrow, “lhe writer 
had a specimen brought co hin by a boy; it made no attempt to 
escape or bite the band that held it. The Wolt-spider is a hunter. 
never spins a web or a sslare, but comes aut at night tr search of 
its prey. 

Lycesa ramosa js three-quarters ot am ach jn length: both the 
body and loys are heavily built, The colour is greyish-fawn. A 
decided pattern, in a darker shade, adorns it. Eyes, eight; two 
medians. large and on top ot the head; posterior pair farther 
hack. Pront line of four, small, and close together, Jooking for- 
ward. ‘Lhese are the eyes that can he seen shining in rhe burrow. 
like cat's eves in the dark. The spider has twa claws, protected 
with a pad of hairs. 

Tre Swart. Rovinc Worr-sprpnr, Lycos podeffroyt 

Most of the detai given concerning Lycosa ramtesa will apply to 
this spider, which ts plentiful on lawns ancl aviong the flower-beds 
of the garden. The females are conspicuous, especially when 
they have their silken egg-hag. This sphercal bag is attached ito 
the spinnerets by a few silken ropes, These spiders do not bur- 
row, but rove about, and at times hide under any available cover 
on the gratind, such as stones, pieces of hark, ete. 

Length, about three-erhths of an inch; colour and pattern, 
simular to these ef ZL. ramesa, auly slightly darker, Eyes similat; 
im fact, all of the Lycosa have their eyes arranged in the same 
grouping. Members of this family are often mistaken for trap- 
door spiders, bur are easily separated from them. Jirst, the 
fangs mest pincer-iashion; second, only one pair of book-lings 
are present, and, finally, oo trap-deor spider has the front line 
at eves, small, clase together m a straight line, and looking 
forward, 

Grey-ANn-Brack Jumpine Sticke, Oerisioua aneiauelettes 

(Ocristona = jagged, atelanchelica = melancholy.) Uhis is a 
jumping spider) it belongs to the Alttidac (= move suddenly). 

These spiders form a large family, which the average arach- 
nologist rather neglects. A satisfactory classification of the 
jumpers has yet to be worked out, which makes the determining 
of Species rather difficult. Many quaint and uncommon forns 
have been described from Awstralia. 

They are the only spiders that jump. Members of this family 
can readiiy be recognized by their eyes. Four enormous eves. 
looking forward, are spaced across the front: the others are 
farther back. But even with this optical equipment, these spiders 
have but poor sight, 
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Jumping spiders are seen on bushes, fences. and other similar 
places. They move about rather quickly, stopping every second 
to raise the front of their bodies and look around, at the same time 
vibrating their little pedipalps in an up-and-down movement. This 
movement is tather conspicuous, as the pedipalps. which are in 
front, are covered m light-coloured hairs. Before a leap is taken 
a silken line is made fast; when the jump is made, this thread is 
spun out so as to guard any uncertain foothold when the spider 
alights. Frequently when it leaps upon the top of its prev, both 
fall into space. This does not 
alarm the spider, as it calmly 
sucks the juices of its prey while 
hanging supported by a life-line. 

The silk of the spider comes 
from the spinnerets as a liquid, 
and on contact with the air in- 
stantly and definitely solidifies 
into a strand of marvellous 
strength. To watch this silk pour- 
ing from the spinnerets, and to 
try to imagine it a liquid before 
coming into contact with the air, 
makes the marvel the more diffi- 
cult to believe. 

Jumpers hide between — the 
cracks in or under the loose bark 
of trees. They build a httle “tent” 
across the upper reaches of the 
concave shape of the bark, leav- 
ing an entrance at the end. It is 
here that the female lays and 
guards the eggs. The eggs are 
not enclosed in a bag. but are 
covered in a silken sheet. 

At Blackburn, males and females of the <fftidae were found 
living in tubular retreats, which were built among the leaves of a 
bush. To all appearances, the spiders were living happily ; but the 
life of the wedded male is very uncertain in the spider realm, 

O. melancholica is a grey-and-black spider, three-eighths of an 
inch in length. It has a grey, irregular stripe down the centre of 
the back. It loves our grey paling fences. as its grey colour affords 
it protection, while many opportunities for a retreat are offered 
where the palings overlap. Jumpers are so fond of this habitat 
that, on a sunny day, every such fence in. Melbourne would fur- 
nish a specimen or two. 

The Grey-and-black Jumping Spider, 
Ocrisiona amelancholicu. + 7 
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THe Guipinc Spiper, Suitis volans 

Suitix is one of our amazing spiders. It belongs to the sfttidac, 
and is rare, but well distributed, around Melbourne. Length, well 
under one-quarter of an inch: eves as in other Attids: colour, dark 
brown; top of abdomen, royal blue with scarlet markings. 

Folded under the abdomen are two chitinuus flaps which, when 
the spider is jumping. are extended like the wings of a monoplane. 
These flaps assist it to glide through the air. .\t rest, the flaps 
are folded and hidden so well that their presence would hardly 
be suspected. 

This spider, being rather small, could easily be overlooked, but 
a collector would be sure to come across a specimen occasionally 
when beating bushes with a net. Very few of the jumpers are of 
any size; they average about one-quarter of an inch in length. 

For taxonomic work, the essentials are a good collection of 
both spiders and descriptive literature dealing with the group. Ii 
vour interest be of a popular nature. books such as Fabre’s Life 
of the Spider, Spiderland, by Ellis, Savory’s Biology of Spiders, 
and Warburton’s small handbook are obtainable: but 1f you aim 
at a more technical study, the first knowledge to be acquired is its 
morphology, Comstock's Spider Book contains practically every- 
thing in this direction. The volume on Arachnida in the Cam- 
bridge Natural History is useful, while many other works have a 
few pages devoted to this detail on anatomy, 

To classify, first sort out the specimens into their families and 
sub-familtes respectively. References can be made to (a) Systema 
slrancarum, by Alexander Petrunkevitch, M,.\.. Ph.D., D.Se.. Pro- 
fessor of Zoology in the Yale University, published in the Trans- 
actions of the Connecticut Academy of Arts and Sciences (Vol. 
29, January, 1928), (obtainable from the University Press, price 
$4.50). This work contains a key to all families and sub-families, 
and a list of genera, alphabetically arranged, under cach sub- 
family. It is in English, (b) Simon's Historie Naturelle des 
Araignees, The text is in French, while the kevs are in Latin. 
This work contains kevs, descriptions, and references to all genera 
known at the time of its publication. 

From 1865 to date, the Zoological Society of London has pub- 
lished an Annual Record of the scientific works published on 
zoology; each group is printed separately. .\ll the volumes must 
be examined, and a list made of the group under study, This 
has been done for the Australian Araneae by Rainbow in the 
clustralian Museau Records (Vol, IX., No. 2, 1911, pp. 107-319). 
It will need supplementing with the species described since 1911, 
The chief work on .\ustralian spiders is by L. Koch, Die -lrach- 
niden Australiens, 1884-9, a rare and expensive German book. 
Modern Australian workers have published descriptions in the 
scientific societies’ journals, All these works are in the Melbourne 
Public Reterence Library. 
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MIDDLE SILURIAN LAND PLANTS* 

By R, A. Kesce, F.G.S., 
Palacontologist to the National Museu, Alelbourne 

In 1859 Sir William’ Dawson, * erected the genus Psiloplvton, 
and then, or in 1871, described several species of the genus. Owing 
to their poor state of preservation, Dawson's specimens were 
regarded with considerable doubt. The recent work of T. G. 
Hatle® on Lower Devonian plants from) Norway, and Kidston and 
Lang? on the Devonian RAyiia from Aberdeenshire. Scotland, 
has generally confirmed Dawson's work. 

Dawson's inference that Psiophyten was a vascular plant was 
confirmed by Halle in his investigation of 7’. ornatum, and it has 
heen more recently pointed out by Kidston and Lang that other 
forms of the genus were vascular. Their work on the Rhynie 
flora, particularly Aiynia in regard to its morplology and habit. 
confirms in a striking way Dawson's observation in 1859. To 
emphasize the complete reversal of former opinion regarding 
Dawson's Psilophyton, Seward!® believes that 2. princeps Dawson 
agrees very closely with Riivwia in habit and its grosser anatomical 
features, Newell Arber® thought Psiophyton and Rhynia to be 
generically identical, and Widston and Lang? placed it with 
alsteroxyion one of their Rhynie genera. They included the 
Rhynie plants in the series Psilophytales, including the type genus 
Psilophyton. 

The Psilophytales comprise the plant forms regarded by Halle 
as the “remains of the very oldest land flora at present known", 
Newell Arber, in 1921, believed that “the question of the geu- 
logical age of the floras known from various parts of the world 
as vital”, and it is with this aspect of the problem that this 
contribution deals. Assuming for the present the correctness of 
Dr. A. H. Church's? hypothesis as to the great migration of the 
vegetation of the ocean to the surface of the land, any record 
that will push back the existence of land plants nearer to the 
period of migration will be of considerable interest. Dawson, in 
1871, stated that Psilophyton occurred in the Upper Silurian, 
Halle recorded it from the Silurian (Lower Ludlow) of the 
Island of Gothiand, and Chapman! in 1912 recorded Psilophytales 
from the Monograptus beds near Walhalla. Chapman? again. 
in 1924, stated “that he found the predominant graptolite, sup- 
posed to belong to the Walhalla plant beds, to be a form related 
to M. cf. jackeli, Perner of the 4/7. priodon type”. Newell Arbers 
in 1921 states that “attempts have, it is true, been made in some 
cases to establish a pre-Devonian age, particularly in Bohemia and 
Germany. These views are, however, we helieve. now almost 
entirely abandoned” . . . and D. H. Scott? in 1922, “that 
it may be mentioned that a possible Psilophyton has recently been 

*Read hefore the Field Naturalists’ Club of Victoria, March 13, 1933. 
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Psilophytales and graptolites on the same slab 
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recorded by Prof. Halle frem the Siluria: (Lower Ludlow) of 
Gothland. av wteresting cuscovery if confirmed". 

We have Jong known that Psiluphytales occu at several 
localities in Victoria. As iar back as 1912, Chapman records 
Psilophytales from Walhalla, Perkin's Creek, Wood's Point, Hal- 
ford’s Hill, and the Thomwsun River, narth-west of Valhalla. 
Many more localities have been added to these during the fast 
decade, and it has been common knowledge tw Victorian grapto- 
lwhologists that Psilophytales and yraprolites often sceur 
associated, Although we have repeatedly assured palaeabotauisis 
at the Siltivian ave of Victorian Pstlophytales beds. the author 
preferred to wait until a specimen was forthcoming with a grapto- 
hte aml a plant on the one slab which could he photographed. 
Through the kindness of Mr. Wilhaim Rite, of Wood's Point; such 

- a speamen bus come to my hands. Mr. Rae obtained his specimen 
fyom a quarry ot the Yarra ‘Track, bepyeen the roadman’s hut 
am] The Oaks. The graptolites and Psilophytales ocete in a 
pale yellow shale. of even texture, and normal im every respect. 
Fortunately the graptolites are quite well preserved, and one can 
identiiy with certanty JWonogrdptis recartonensixs Lapwarth, 
which places the beds in the Yeriwian of the Victorian Silnrian, 
or its egweyalont. the Wenlock of the lritish Silurian suceession. 
The Victorian plint beds are, then, somewhat older than Halle’s 

The purpose of this paper as to record the giaplolite. and imei 
dentally fix the age of the plant-bed, She work of describing 
Vielurian palaeozoic plants js ab present being tindertaken by 
Professor ang and Dr, Cookson, aid no attempt is male here 
to identify theny other than generically, Photographs uf both the 
graptolites and plants are shown on illustration. 

Incidentally. it may be mentioned that in the Methourne Wini- 
versity Geological Muscum, there 1 a specimen (Rock No, 2385) 
showing loth graptolites anc plants on a slab collected) an the 
Warburton Road, about seventeen miles front Wood's Point, by 
Mr. L.. Retehford. The locality is undoubtedly the same as that 
from which) our spechnens came, but the plant is of another type 
of uncertain affinities, although undupbledly from the same fora, 

and cunmony the gvaptolites is a forny referable ta 4. ricvavtancisis. 

EXPLANATION OF ILLUSTRATION 

Magnified about 1wice 

1, One of the Prliophyron eroup and Aonograpris on the same slab, Spee, 
No, 13751, - 

2. One af the Psilophyion group. Spec. No, ba750. 
3 Fraeowmtary plants and graptolites on the same slab. Sper, No, 13752, 
4. MM. miccavtonensis Lap, Proximal portion. Spec. No, 13752. 
3. One of the Psitophyton grovp with fragmentary graptotites, Spee Nu, 

13753, 
All the specimens arein the Collection of the National Museum, Metbourne, 

~ 
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NEW RECORDS OF PLANTS ATTACKED BY NATIVE INSECTS 

By C. Faexen, lexn., Goverment Biologie. 

"The Light Brow Apple Moth” (Tortrir posvithane Walker), 
No. 3—The eecenish-coloured, active grub of this math, measuring about 

2” a lengtly, hak become wipleasanty fomihar toaany fmitgrowers, Rower 
lovers, and vegetable prowers in Victoria and elsewhere. In glass houses it 
6 ¢ertauly owe of tha worst pests of orchids. beyomias, ferns, goleus, and 
other plants. Tu the orchards it nsually attacks the late varieties of apples, 
expecially the variety “Yates.” 

These moths formerly bred Gy various spocies of Acacia, viz. Al. deallata, 
Ay decurrens, aud others. rom the wattles, it has spread to other trees 
al plants, yia,:—Apples, pears, plums, apricots, peaches. poostberries, 
potatoes, vabbayes. chrysanthemums. rosex, mignonette. boronias, asters, 
hbevonias, lasiandras, oranges, leniois, grapes, cherri¢s, and cinerarias, fy 
fact, there are very few garden plants which are not attacked hy this 
ingect, 
When attacking leaves, the caterpillars of this moth rol) thent together, 

hiding within vhem, and comfig ant at iitervals to eal holes i other leaves. 
and finally pupating in the leaves. The grubs often attack stored frunt— 
one vrub wall offet spat half-a-dlozen apples in x case, whilst oveasionally 
greater damage is done. These insects certainly cause much atinuyance fy 
plant lovers, . ' 

" GENUS CYMBIDIUM IN AUSTRALIA 

The Rev, H. M, R. Rupp, M.A,, has undertaken a review of 
Cyndi in, Australia. He would be glad to hear from readers 
of this journal who have any acquaintance with Australian species 
ot this genus. Particularly needed is information concerning: 
C. Hillit Fw. M.. C, goruplorarpan Fitz... C. qeecnaunin Klinge. 
Mi. Ruyyp's address a5 71 George Street. Rast Maitland N.SAV 
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