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The Birds of Sydney 
By K. A. illNDWOOD 

Pa~t-president of the Royal Australas ian Ornitho logists ' Union 

fROM the point of view of bird-students, 
the Sydney district is usually regarded 

a the County of Cumberland, a n area of 
1.650 quare miles la rgely enclosed by the 
Hawkesbury-Nepean Ri ver system with the 
Pacific Ocean on its eastern boundary. 

Two main geological formations occur 
within the county; they a re the H awkesbury 
andstonc series and the Wia namatta shales. 

(\ thi rd formation. of lesser extent though 
1m~ortant ornithologically, is the Narrabeen 
enes, consist ing largely of chocolate shales. 

Each of the three types of country supports 
characteristic vegeta tion, which in turn 
attracts certain birds no t fo und in the o ther 
divisi?ns. However, there a re ma ny birds, 
e pectally forest-frequenting species, that 
range throughout the county. 

ln the rugged sandstone to the no rth and 
ou.th of Sydney may be found the L yrebird , 

Satm Bower-bird , Rock Wa rbler. H eath
wren. Variegated Wren and Spotted Quai l
thrush. The undulat ing sha le country to 
the west of Sydney harbours such species as 
the Speckled Warbler, Red-capped Robin, 
Hooded Robin. Chough and Brown Tree
freeper. Rain-forest o r jungle vegetation is 
~rge ly associated with the Narrabeen or 
c ocolate shale and the rich soils of da mp 
s~elter?d gullies. The Lyrebird a lso f requents 
t e ram-forests. a nd cha racteristic species 

December, 1961) 

there include the Catbird, Ye11ow-throated 
Scrub-wren, Large-billed Scrub-wren, Brown 
Warbler, Rufous Fantail and Black-faced 
F lycatcher. Some of these birds, being 
either migratory or nomadic, may be ob
served in other habitats in the non-breeding 
season. 

400 Species In Sydney Area 
A lmost 400 species of birds have been 

recorded from near Sydney. Quite a num
ber, of course. arc merely stragglers from 
other parts of the continent and are seldom 
recorded ; others are rare migrants from 
places beyond Australia. Some, such as 
the Emu, the Ground Parrot and the Bristle
bird, no longer occur close to the metr<?
polis. Yet it is still possible for an expen
enced observer to record 100 kinds in a 
single day and. perhaps, 200 within a year. 

Altogether, some 200 native species are 
known to have bred in the Sydney district. 
ln addit ion, some 15 introduced birds, in
cluding the Starling, House Sparrow, Gold
finch , Spice Finch, Bul-buJ, Myna, Turtle
dove and Skylark, also breed and, for the 
most part, nourish in the county. Such a 
wealth of bird-life is based partly on the 
geographica l position of Sydney, but more 
so on the diversity of habitats within the 
county. 
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The nocturna l T awn y Frogmouth (Podar
gus strigoides). T hough common in the 
Sydney distri ct , this bird is not often seen 
because the c olo ur of its plumage resembles 
tha t of the ba rk o f t i-le t rees in which it 

rests d urin g the daytime . 

Photo.- Author. 

The ocean a nd sea-sho re , estuarine flats, 
swamps, open country and g rassla nds, heath· 
la nds and fo rests. a nd the a ir above-all 
these have their birds. True, there is often 
a g radua l me rging of one habita t with a n
o ther. so tha t the distinctions a re seldom , 
if ever , a bsolute, yet each type of a rea has 
its characteri stic fo rms a nd a n experie nced 
natura list will a nticipate with a considera ble 
degree of acc uracy the presence of certa in 
kinds of birds wherever he happens to 
wander. 

T he ha bits and movements of so many 
in teresting bi rds in the Svdney district pro
vide a consta nt source of pleasure to loca l 
bird-watchers a nd arc a lso a delight to visit
ing natura lists . 
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R ecently R osario Mazzeo, a member of 
the Bosto n Symp hony Orc hestra, U.S.A., 
expe rie nced wha t he described as .. one of 
the g rea t triumphs" o f his o rnithological 
life, a nd tha t was a t Ma la ba r, only a !ew 
mi les south o f the City of Syd ney. 

" It must be the o nly place in the world" , 
he said . "where you can look into the view
finde r of your came ra a nd see 400 Wander
ing Alba trosses a ll at o nce". 

The W a nde ring A lba tross is the largest 
of a ll sea-birds, w ith a wing-spa n of some 
I 0 ft . a nd a n a verage wetght of 18 lb. 
W ith o the r pelag ic species it ga thers about 
the sewer o utlets a t Ma la bar to feed on 
o ffa l fro m the H o me bush Abatto irs and 
food-wastes f rom o the r sources discharged 
into the sea at tha t point. 

In the summe r the A lbatrosses move 
south to their breeding g rounds on sub
Anta rct ic is la nds. During the past few 
yea rs ma ny of them have been caught and 
ba nded near Syd ney a nd a lso on their nest
ing isla nds . A Wa nde ring Albatross ringed 
near Thirro ul , south of Sydney, was found 
some fo ur months la ter on Bird Island. 
So uth Georgia , a t the southe rn ti p of South 
Ame rica. Ano the r Thirroul bird was found 
nesting in a co lo ny on M a rion Is land. in 
the South Lndia n O cean. Such ex tensive 
journeys, invo lving ma ny thousands of 
miles, show that the Wandering A lbatross 
is well na med . This g reat bird is somewhat 
g ross when feeding o n sewer rubbish or. on 
the re mains of c uttlefish left by dolphtns. 
but how magnificent it is when in effortless 
flioht- and this is a s ight that can be en-o . 
joyed a ny time in the a utumn. wtnter or 
early spring fro m the cl iffs of Malabar. 

Old Records Of Sydney Birds 
The records o f Sydney's bird go back 

long befo re E uropean ex plo ration a nd settle
ment. Hundredc:; . pe rha ps thousands. of 
yea rs ago the Abo rig ines laboriously carved 
on the sandsto ne rocks outl ines of Emus. 
Pe nguins and . in o ne insta nce a t l~ast. a 
L yrebird . A ltho ugh o nly a few pectes arc 
thus de picted . the na ti ves were doubtles 
well ac(1ua in teci with the bird and other 
a nima l life within thei r hunting grounds. 

vYhen the "Endeavour". under the com
mand o f Ja mes Cook. sailed into Botany 
13ay in May. 1770. the na tura lists on board 
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were eager to explo re the surrounding 
''woods" and collect bota nica l and zoo
logical specimens. 

Joseph Banks remarks in his jo urnal : " [ 
made a short excursio n to shoot anything I 
could meet with. a nd fo und a la rge quantity 
of qua ils (Stubble Quail) much resembling 
our English o nes, of which I might have 
ki lled as many a lmost as I pleased . had I 
oiven my time up to it ; but my business 
~vas to ki ll va riety , and not too many indivi
duals of any o ne species" . 

One day T up ia , a na tive who boarded 
the "Endeavour" a t Tahiti and completed 
the voyage to E ngland as Banks· guest, wan
dered away in p ursuit of pa rro ts, of which 
he shot several-and , incidentally, he met 
with nine " Indians", who ran from him in 
ala rm. l t is, therefo re, no idle fancy to im
agine that the earliest p ublished illustra tio n 
of a bird from Sydney, tha t o f a Ra inbow 
Lorikeet, in Pete r Brown's " N ew Illustra
tions of Zoology''' ( 1776 ) , was one of the 
parrots shot by T upia, the Tahitian na tive, 
on the shores of Bo tany Bay in 1770. 

The return of Banks and Solander with 
ex tensive bota nical and zoological collections 
aroused much scie ntific interest in the natu
ral history of the Austra lian continent. Thus, 
when settlement began in 1788 , eighteen 
years after the visit of Cook , specimens 
were sent to Engla nd by every retuming 
ship. M ost of the early books on the col
ony figure and discuss birds, and many o ri 
ginal drawings of birds and othe r subjects 

The Black-faced Hy
catcher (M onarclw 
melcmopsis) m igrates 
to the Sydney dist r ict 
from north-easte rn 
Australia in the su m
mer. to breed. T he 
outs•de of its nest is 
covered with g re en 

moss. 

Photo.- Autho r. 

December, 1960 

da te from tha t period ; these drawings a re a 
valuable source of informa tion on the avi
fauna of Sydney more than 170 years ago. 

Changed Environmenl 
ln Janua ry, 1788, when Surgeon Bowes 

of the transport " Lady Penrhyn" first gazed 
upon the beautiful surroundings of Sydney 
Harbo ur, he excla imed tha t the singing of 
the birds amongst the trees made a ll around 
seem like encha ntment. H ow surprised he 
would be to-day! The small town that was 
Sydney a t the close of the 18th century has 
grown to a metropolis of more than two 
million people, and has spread widely ; in
evitably, the disturbance of natural sur
roundings caused by settlement has had its 
effect on the bird-life of the a rea . It is to 
be noted , however, tha t while some species 
have vanished from the loca l scene and 
others are now extremely ra re, many have 
been able to adjust their habits to changed 
conditions and even increase in numbers. 

A side from the influence of settlement, 
and a pa rt from known migratory and noma
dic movements, there may appear to be little 
change over the seasons in the bird-life of a 
particula r a rea. Actua lly, that is not the 
case. The sta te of the weather, varia tions in 
food supply ( perha ps in the form of necta r 
from flowering trees) and many other factors 
influence the activities of birds. Thus it is 
tha t the unexpected and unusual frequently 
happen, and it is this element of surprise 
tha t provides o ne of the main pleasures of 
bird-watching. 



A female Y cll ow-throated Scrub-wren (Seri
com is lathami ) at her bulky, ha nging nest 

in Royal N ational Park 
Photo.-A uthor . 

[n a recent publica tion, " The Birds of 
Sydney," by K. A . Hindwood and A. R. 
McGill , published by the Royal Z oologica l 
Society of New South Wales, are notes 0 :1 

a ll the birds recorded from near the Sydney 
district between 1770 and 1958, the number 
being 377 native and 15 introduced species. 
It might seem tha t few additions would bP. 
made to such a to ta l. yet. since late in 1958, 
four newcomers have been recorded . These 
birds a re the Westland Petrel. Marsh Sand
piper, Ca ttle Egret and Pink Cockatoo. 
So me brief remarks about these four species 
may be of interest. 

The Wcstland Petrel 
The Westland Petre l is a dark-brown sea

bird , related to the mutton birds of com
merce. 1t is a compara tively " new" species. 
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having been na med a nd described as re
cently as J 946. Its known breeding grounds 
a re in the hills nea r Ba rrytown, W estland . 
New Zea la nd . In D ecember. 1958. an 
o rnitho logist walking a lo ng C ronulla Beach, 
Sydney. in sea rch o f de relic t sea-birds found 
a Westland Petre l a bove the tide-line, this 
be ing the second record fo r Austra lia. T he 
first known specimen was found o n Corrimal 
Beach, New So uth Wales, in 1956. 

M ost of the migrato ry wading birds that 
breed in easte rn Sibe ria a nd visit Australia 
during the northe rn winter have been noted 
near Sydney. Unti l recently, o ne species, 
the Ma rsh Sandpiper o r LittJe Greenshank, 
had e luded observe rs; then , fro m November, 
1958, to Janua ry, 1959. up to 15 of these 
birds were present o n Pitt T own L agoon. 
They aro used much interest among Sydney 
na tura lists. 

Ca ttle Egrets have been no ted in la rge 
numbers. during recent years, in the North
e rn T e rrito ry. where they associate with 
buffa loes. Such birds may have d escended 
fro m 18 tha t were libera ted in the Kimber
leys, no rth-weste rn Australia , jn 1933. or 
they may ha ve o rigina ted from individuals 
that fo und their own way to Austra lia from 
co untries to the no rth. A small breed
ing co lo ny of the species, first reported 
in 1954, is to be fo und near U lmarra, 
north-eastern N ew So uth Wales. a nd strag
gle rs have been o bserved in Victo ria and 
Western Austra lja. The first record for 
a Ca ttle Egret near Sydney rela tes to a 
lo ne bird seen with some cows near Wind
sor in June. 1960. Tt is the habit of 
the species to closely fo llow graz ing animals. 
the movements of which disturb insects and 
o the r forms o f life o n which the birds feed. 

The Pink Cocka too. la rgely a bird of the 
dry inland in N ew So uth Wales. has been 
noted near Sydney during the pa t two 
yea rs. and nesting has been recorded . Many 
of these bea uti ful birds a re sold in pet shop . 
so the fortuna te o nes observed in a free 
sta te were possibly escapee fro m cages. 

Bird s tha t have no t previo usly been rc
con.Jed fro m a district certa inly a ro use much 
enthusiasm among o bservers. yet many 
o the r aspects of bird s tudy crea te ju t as 
much interest. as was recently the case with 
a sma ll bird banded near Sydney. 
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Until recent years it was tho ught that the 
Silvereyes found near Sydney had distinct 
seasonal plumage phases, yellow th roa ts and 
pale buff sides in summer and grey throats 
and deep-chestnut sides in winter. H ow
ever. the researches of Dr. A lien Keast 
("Races, Colo nisation and Migration in the 
Silvereye," Gould League Notes, Vol. 24 , 
1958, pp. 10-13, pho tos and maps) indicate 
that the so-called Hwinter-plumaged" birds 
were in a ll probabili ty migrants from Tas
mania. Actual p roof tha t this tiny bird , 
weighing slightly less than half an ounce, 
sometimes crosses Bass Strait was fo rth
coming in a most surprising way. Many 
hundreds of Silvereyes have been banded by 
ornithologists. One such bird , ringed a t Lane 
Cove. a Sydney suburb, o n June 20, 1959 , 
was caught by a cat a t R osevears, 12 miles 
north of Launceston, Tasmania, on January 
19, 1960. T his, no do ubt, is one of the few 
occasions when a domestic cat has been 
looked upon with favour by bird-lovers. 

On the whole, it is still possible to enjoy 
lhe pleasures of bird-watching to a consider
able extent close to Sydney . Centennial Park, 
where more than 100 species of bi rds have 

been recorded over the years, and the Royal 
Botanic Gardens offer much of interest to 
ornithologists. Farther a field such exten
sive reserves as Davidson Park, Ku-ring-gai 
Chase and the R oyal National Park a re the 
haunts of many native birds. Water catch
ments, Sta te forests and military reserves 
are also, in effect, sanctuaries for birds. 

T he wonderfully interesting bird-life that 
is part of Sydney's heri tage depends to a 
la rge degree on reserves and refuges. Exist
ing sanctuaries should be left in as na tural 
a sta te as possible, and additional ones, 
covering various habitats, should be pro
claimed whenever opportunity offers. 

Native trees a nd shrubs planted in home 
gardens will a ttract many nectar-feeding 
and berry-eating birds. There is also the 
suggestion that it is often well worth while 
to provide Hart ificia l" food for birds. A 
resident of Kil1ara, northern Sydney, who 
places dishes of sweetened bread-mash in his 
garden, is host to many Rainbow and Scaly
breasted Lorikeets. They make a beautiful 
sight-and this within a few ya rds, almost, 
of one of Sydney's busiest highways. 

The fi rst two floo rs of the Australian Museum 's new six-storey bu ilding, which were officially 
opened in August. They contain curators' offices, laboratories and col lections. 

Photo.- H oward Hughes. 
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·1 he ea tern native cat (Dasyums quoll) is rare in New South Wales, but sti ll occurs m 
the Vaucluse area. 

Photo.-Howard H ughes. 

THE MAMMALS OF THE 
SYDNEY DISTRICT 

Ey B. J. MARLOW 

THE Sydney district, as far as the study 
of mammals is concerned, may be defined 

as that region which is bounded on the no rth 
by the Hawkesbury River, in the south by 
Wollongong a nd in the west by the Blue 
Mounta ins. 

This is an area of fairly uniform habitat 
and topography consist ing of a narrow 
coastal !Jiain in the east which is fla nked by 
mountai no us country rising to an a ltitude of 
about 1,500 ft. in the west. The terrain 
becomes progressively steeper until , in the 
Blue Mountains. a llitudes of 3.500 ft. oc
cur, which fo rm the eastern bounda ry of 
the Great Dividing Range. 
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The co:1s tal p la in has an impoverished 
fto ra consisting mainly of low shrub scrub. 
in which the dominant pla nts are boll le
brushes, (al/istemon o r Grevillea sp. Ex
tensive dry sclero phyll forest covers the 
rema inder o f the a rea o n the higher moun
tli nous country of the typical H awkesbury 
sandstone formation. and consists of various 
species of dominant e uca lypts. with an 
under-storey of shrubs which include cycads. 
boltlebrushes. ti-trees, grass-trees a nd a 
gro und flora of brac ken and grasses. In 
a reas where the ra infa ll is heavie r o r more 
surface water is available, as in creek beds. 
further elements, such as pa lms a nd tree 
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ferns are included in the flo ra, which is then 
kno~n as wet sclerophyll for~st. The dis
tribution of these natura l habttats has been 
radica lly altered by human development in 
both urban and suburban district s, and this 
is reflected in the dis tribu tion of many of the 
species of mammals .. A ll the species of ter
restrial mamma ls wh1ch a re recorded from 
the Sydney a rea occur primarily in the 
sclerophyll forest, while some of them also 
extend into the coastal plain and into a reas 
close to human deve lopment. 

MONOTREMES 
These pr imitive egg-laying mamma ls are 

confined to Australasia, a nd show a n inter
esting combination of primitive reptilian 
and specialized features. By far the most 
common species of this group in the Sydney 
area is the short-beaked sp iny ant-eater 
(Tachyglossus aculeatus), which is widely 
distributed thro ugh a variety of ha bita ts over 
most of the continent. This species is found 
both close to human ha bitatio n and in the 
dry sclerophyll forest , whe re it feed s on ter
mites. In contrast, the platypus is uncom
mon in the Sydney dis trict a lthough it is 
reported to occur in sma ll numbers in Royal 
National Park, near Sydney. This animal 
seems to be mo re abundant in the deep, still 
pools of the river systems in the west, par
ticula rly 111 the Wa rragamba and N epean 
Rivers. 

1\'JARSUPIALS 
All five of the ma jor families of marsu

pials or pouched mammals which are such 
a characteristic element of the Australian 
mammal fauna a re represented in the area 
a_nd form its major component. These farn i
iles are the carnivorous ma rsupia ls. bandi
coots, possums. womba ts a nd kangaroos. 

Carnivorous Marsupials 
Jn former times the na tive cat (Dasyurus 

auoll) and the tiger cat ( Dasyurops macu
la/us ) were abundant here, but both have 
suffered a decline, due ma inly to the impact 
of white settlement. The tiger cat, which is 
the. largest flesh-eating marsupia l on the 
mamland , still occurs in the Blue Mountains. 
~hile the sma ller na tive cat, a ltho u!!h a ppre
Ciably rarer, still pe rsists in the Va ucluse 
district. on the coast east of Sydney Har
bour. Included in this fami ly a re a lso small 
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insectivorous marsupials known as marsupial 
mice, be longing to two separate groups. The 
na rrow-footed genus Sminthopsis is repre
sented by S. murina, which is found in the 
dry scle rophy ll forests, where it shelters 
under logs and sheets of ba rk. It is appre
ciably less common than the broad-footed 
Antechinus fiavipes. which is the most 
abundant member of this fam ily a round 
Sydney. A lthough rarely seen unless 
brought into the house by domestic cats. 
Antechinus fiavipes is widespread in the dry 
sclero phyll forest of the typical H awkesbury 
sandston e formations, where it lives in rock 
oiles or in wind-worn caves which occur 
in proftJsion in the sandstone outcro ps. 

Bandicoots 
The common long-nosed bandicoot (Per

cuneles nasuta) is an extremely abundant 
and well-known marsupial which occurs in 
a ll habitats in the district and which often 
a ro uses dislike among suburban gardeners 
for its habit of digging up their lawns and 
flower beds in its search for the grubs and 
othe r insects on which it feeds. Bandicoots 
also act as hosts for ticks which may cause 
para lys is both in humans and domestic ani
ma ls. and their destruction has been advo
cated accordingly. Such a course would. 
however, have li ttle effect. since the ticks 
can adapt themselves readily to any a lterna
tive ma mmalian host. Short-nosed bandi
coots (lsoodon spp.) occur much less fre
quently around Sydney, a lthough they may 
be found in the open cultivated areas near 
Gosford. 

Wombats 
These large, powerful. burrowing mar

supia ls a re not found in the immedia te 
vic inity of Sydney. but the common wombat 
(Phascolomis mitchelli) occurs in reasonable 
numbers in the high, dry sclerophyll forests 
of the Blue M ountains. 

Possums 
These ma rsupials, which are well adapted 

for an a rboreal life, a re we ll represented 
around Svdnev. The common brush-tailed 
possum (Trichosurus vulpecula) is probably 
ll,e most a bundant and fa mi l.ia r ma rsupial in 
the district, as it has become commensal 
with ma n. I t not only feeds readily on 
kitchen refuse. but also may cause annoy
ance by living in the roofs of older houses. 
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Top: T he long-nosed 
bandicoot ( Perameles 
nasllla) is eo m m on 
in Sydney suburban 
gardens, where it 
may damage lawns 
and flower beds in its 
search for insect la r
vae. Bottom: The 
marsupial mouse 
( A ntechi11us flavipes), 
the commonest spe
cies of carnivorous 
marsupial in the 

Sydney district. 

Photos.-Howard Hughes. 

Many residents are keenly interes.ted in these 
animals, and encourage them wtth food to 
such an extent that they become extremely 
tame. A related species, the short-eared 
possum (Trichosurus caninus), is found in 
the wet sclerophyll forests to the west of 
Sydney. The ring-tail possum (Pseudo
cheirus laniginosus) is slightly less common 
than the brush-tail and is widespread 
throughout the djstrict. This animal, which 
feeds more exclusively on eucalyptus leaves, 
does not normally frequent human dwell
ings. The pygmy possum (Cercartetus 
nanus) , which feeds largely on blossoms and 
insects, occurs throughout the area, particu
larly where shrubs such as bottlebrushes 
afford its food and shelter. 

In addition to the more familiar possums, 
this family also includes the gliders, mar
supials with a loose membrane a long the 
flanks and attached to the limbs which en
ables them to glide from one tree to another. 
The most familiar of the four species here 
is probably the small grey sugar gl ider 
(Petaurus breviceps), which is quite com
mon when compared with the larger squirrel 
glider (Petaurus norfolcensis). The largest 
species of glider , Schoinobates volans, is 
very common in the mountainous eucalyp
tus forests, where it nests in hollow spouts 
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of tall gum trees. This striking black and 
white animal is not closely related to the 
other gliders, but rather to the ring-tail 
possum and koala. The pygmy glider 
(Acrobates pygmeus) is the smallest glider, 
and is fairly common although rarely seen. 
T his animal's tail bears a remarkable lateral 
fringe of stiff hairs, giving the whole st ruc
ture the appearance of a feather, from which 
the popular name "feather-tail" js derived. 

The last member of the possum family 
which occurs in the Sydney district is the 
well-known koa la, which is in fact a highly 
specialized tail-less possum that feeds ex
clusively o n eucalyptus leaves. F ormerly the 
koala was qui.te common here. but its popu
lation suffered a severe decline and it is now 
found mainly in the Newport and Palm 
Beach districts and in the Blue Mountains. 

Kangaroos 
Several species of these ground-living 

marsupia ls occur around Sydney. The 
smalle r form s, which are known as rat
kangaroos, are now extremely ra re. The 
crest-tailed rat-kangaroos (Bertongia spp.) 
seem to have vanished completely, but a 
potoroo (Potorous tridactylus) was recorded 
recently from G osford. R ock wallabies 
(Petrogale penicillata) were formerly more 
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plentiful than a t present , ?ut they s~ill per
sist in the Blue Mo untams. especta lly at 
Jenolan Caves3 where they form a tourist 
attraction. The most abundant member of 
this family around Sydney is the swamp 
wallaby (W allabia bicolor), which is found 
mainly in the wet sclerophyll gullies west of 
the coastal plain. T he red-necked wallaby 
(Wal!abia rufogrisea) is more plentiful in 
the dry sclerophyll forest at higher altitudes, 
especially in the Blue Mountains. The small 
parma wallaby (W. parma) occurred for
merly around L ake Illawarra, south of 
Wollongong, but it has disappeared from the 
district and hg_s not been recorded there 
since 1889. Of the two species of kangaroo, 
the wallaroo (Macropus robustus) and the 
grey kangaroo (Macropus major) are both 
confined to the dry sclerophyll forests, par
ticularly on the slopes of the Dividing 
Range. 

PLACENTAL MAMMALS 

In add ition to the monotremes and mar
supials, two gro uos of advanced placental 
mammals a lso exist. These are the rodents 
and bats. T he native water rat (H ydromys 
chrysogaster) occurs throughout the Sydney 
district, where it Jives in rivers and creeks, 
feeding on fish a nd othe r aquatic a nimals. 
It may be distinguished from all other local 
rodents by its white-tipped ta il and thick 
fu r, which is of economic val ue. The com
mon house mouse (M us musculus), the 
black rat (R attus rattus) and the brown 
rat (Rattus norvegicus) have been intro
duced here as in othe r parts of the world, 
and are of significance as economic pests 
and disease carriers. Two species of rats 
are, however, indigenous to this a rea: these 
are the a llied rat (Rattus assimilis) and the 
~wamp rat ( Rattus lutreolus). The former 
ts ~ommon in the dry sclerophyll fo rests, 
whtle the latter occurs in swamps and 
lagoons at varying a lt itudes. 

Bats fa ll naturally in to two main groups, 
the large fruit-eating ftying foxes and the 
smaller insectivorous bats. Of the fo rmer, 
Only the grey-headed frui t bat ( Pteropus 
polt_ocephalus) occu rs in the Sydney district 
dV~nng_ its migrations from Queensland to 

Ictona. 

. The distribution of the smaller insect-eat
tng bats is determined to a la rge extent by 
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topographical and geological factors. since 
only those species which roost individua lly 
in old buildings or hollow trees normally 
occur here, while the highly gregarious 
forms, which collect in limestone caves. are 
usua lly absent. Thus, included among the 
local bat fauna are horse-shoe bats. long
eared bats (Nyctophifus spp.) ; mastiff bats 
(Tadaricla spp.); sheath-tailed bats (Tapho
zous spp.) and lobe-chinned bats (Chalino
lobus spp.). One species normally fou nd 
in caves. however, is the bent-winged bat 
( Minioptents schreibersi). which occupies 
disused railway tunnels in the Sydney dis
tr ict. 

MARINE MAMMALS 

Three groups of marine placental mam
mals occur in the coastal waters of Sydney. 
On occasion specimens of the Austr~l i ::.tn 
fur seal ( Arctoceohalus doriferus) and the 
sea-leopard (Hydrurga leptonyx) visit Svd
ney beaches. The second !Uouo. the du
gongs (Dugong duRon), occur only as 
stra~Q;l ers from northern Queensland. A 
specimen was examined in Febmary. 1959. 
which hact hPen wqshed uo al ive at Port 
Hackinq a nct had died subseq uently. T here 
a re several soecies of the th ird group. the 
wha les. which occur off the Sydney coast. 
The mo~t common species is probably the 
humpback whale (Megaptera novaeaneliae). 
while soecimens of the niked whale (Balae
noptera acutorostrata) have also been re
corded. At the time of writing. a female 
~ou thern right whale (Eubalaena austra/is ) 
had calved off Newnort Be::.tch . north of 
Sydney. and had remained in the vicinity 
for more· than 10 days. 

The fam ilia r dolnhins. often referred to 
erroneously as porpoises. belong to this same 
Q:roun. The two most common species a re 
the bottle-nosed dolohin (Tursions tursio) 
ano the common dolphin (Delphinus del-
phis). -

The mammal fauna of Sydney is thus ex
tremely varierl. ~nd several of its elements 
are very successful in spite of extensive ur
ba nisa tion. The relationshins of the mammal 
fa una as a whole ::l re obviously with those 
of eastern New South Wales. and as far as 
the terre--;tri~l forms are concerned no species 
occurs in the Svdnev fauna which is not 
represented elsewhere in Eastern Australia . 
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SNAKES, 
LIZARDS AND 
CHELONIANS 

By HAROLD G. COGGER 

THE reptile fauna of the Syd~ey dist~ict 
is rich and varied ; if the marme repttles 

which visit our shores are included, Sydney 
can cla im a tota l of about 25 snakes, 25 
liza rds and five chelonians (tortoises and 
turtles) within the sma ll a rea bo unded by 
the Hawkesbury River to the north, Wollon
gong to the south and the Great Dividing 
R ange to the west. 

Although the generalisation can be made 
that most of the terrestrial species which 
occur in this area may be found throughout 
it, there are nevertheless certain forms which 
a re restricted to. or at least occur in much 
denser populations within, pockets of coun
try that may be cha racterized by specific 
vegetation, soils, etc. 

Skink Lizards 
The most common lizards to be seen are 

the skink liza rds (family Scinc idae) , of 
which more than 15 species occur in the 
Sydney district. Skinks are tynically shiny, 
smooth-scaled , sun-loving lizards with 
moderately developed limbs. Some species 
bear their young a live (ovovivipa rous), 
while others a re egg-layers (oviparous), the 
number of e~gs or young varyi n~ consider
ably from species to species. Nearly all of 
them feed on small insects and spiders. 

The Garden Skink (Leiolepisma guiche
noti) is wi thout doubt the most common 
of all reptiles in the a rea, a nd has been able 
to co-ex ist with ma n even in densely-po pu
lated a reas. 

In outlyi ng suburbs. the Copper-ta iled 
Skink (Sphenomorphus taeniolata) is a 
common species, while the Water Skink 
(Sphenomorphus C/UOyi) is a wary inhabita nt 
of rocky creek-beds. The latter is the larger 
of the two, grow in~ to a bout 10 in. in 
length . Both an~ briP.htly-marked species 
wi th alternate dil rk a11d light stripes on the 
upper surface of the body. 
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Top: Bandy-bandy Snake (Vermicella annu
lata). Centre: Red-bellied Black Snake 
( Pseudechis porpliyriacus). Bottom: Yellow
faced Whip Snake ( D emansia psammophis). 

Photos.-Author. 

Another skink which . tho ugh common. is 
infrequently fo und , is the Three-toed Skink 
(Siaphos aequali.\·) , a burrowing form with 
minute fo re a nd h ind limbs. It grows to 
a bo ut 8 in . in le ngth . a nd is a dark choco
la te-brown a bove a nd bright orange below. 

O ne of the world 's la rgest skinks is the 
Blue-to ngued Lizard ( Tiliqua scincoides). 
common in bu c;hla nd suburbs. Although 
widely believed to be dangerous. it is. in 
fact. ouite ha rmless. and is f requently made 
a pet by small boys. 

Four Gecko Species In Sydney Area 
Anothe r ~roup of lizards well represented 

in Austra lia a re the geckos (family Gek
konidac). of which fo ur s pecies occur in the 
Sydney district. Geckos rarely reach a 
length of mo re tha n 6 in .; a ll A ustralian 
soecies lay only two eggs. and feed on small 
insects. Tho ugh frequently ca lled "adders", 
they a re quite ha rmless. 
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1 he Sharp-snou ted L egless 
Lizard (U ali.\ bur10nis) . 

The Tree Dragon ( A mphi
bolurus muricalus ) . 

Y oung Lace Goannas 
( Varanus varius ). 

Photos.- Autho r . 

The Southern Leaf-tailed G ecko (Phyl
lurus platurus) is most ofte.n fo und in sand
stone crevices and caves, where its dull grey 
coloura tion helps to conceal it fro m enemies. 
~owever. it may of ten be seen in the even
mgs, stalking its prey o n the walls of ho uses. 

Another gecko most commo n in sand
stone a reas is the little V elvet Gecko (Oed 
ura lesueurii) , w hich is li ~ht grey with 
d~rke r zig-zag ma rkings. Unlike the Leaf
tailed Gecko , which has bird-like claws, the 
Velvet Gecko has small pads o n its feet 
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which a llow it to climb over smooth sur
faces. T wo other geckos. the Thick-tailed 
Gecko (Ph yllurus millii ) and the Wood 
Gecko ( Di plodactylus vittatus ), are usua lly 
found in timber or under logs. 

Legless lizards (family Pygopodidae), 
tho ugh very diffe rent in appearance from 
geckos, a re nevertheless closely related to 
them. Altho ugh frequently mistaken for 
snakes, legless liza rds may be readily dis
tinguished by two small flaps of skin near 
the vent (which represent rudimentary hind 
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limbs), an external ear-opening a short dis
tance behind the eye, and a flat, broad, 
fleshy tongue. The most distinctive of t he 
two legless lizards found in the Sydney dis
trict is the sharp-snouted Lialis burtonis 
which grows to about 2 ft. in length. The 
other species is the Scaly-foot (Pygopus 
lepidopodus), a rough-scaled form growing 
to about the same size. Both species lay 
eggs, and feed on insects and small lizards. 

Goannas And Dragon Lizards 

Only two goannas (family Varanidae) 
occur in the Sydney district. One is the 
<:ommon Ground Goanna of the inland , 
which grows to about 4 ft. in length ; it is 
uncommon on the coast. The Lace Goanna 
( Varanus varius), however, is quite commo n 
in bushland areas. All goannas lay eggs; the 
Lace Goanna often lays its eggs in a hole 
scratched in a termite mound. The termites 
repair the damage made to their nest after 
the goanna's eggs are laid , and the eggs in
cubate in safety. Goannas feed on insects. 
lizards, snakes, birds and other small ani
ma ls. 

The last group of lizards is the family 
Agamidae, or Dragon Lizards. These a re 
romzh-scaled , egg-lay ing, diurnal liza rds, of 
which about four species are found in the 
Sydney district. 

The best-known is the Bearded Dragon 
( Amphibolurus bar bat us), often confused 
with the no rthern Queensland Frilled Liz
ard (Chlamydomurus kingii). The Bearded 
Dragon grows to about 18 i11. in len~th . a nd 
is cha racterized by a spiny " beard " which is 
erected when the anim~l is alarmed . This 
" beard" is a fold of skin supported by the 
bones and cartilages of the hyoid appara tus. 

Of similar s ize. but very different in ap
pearance, is t he Water Dragon (Physir~na
thus lesueurii) , which has a rela tively 
slender body i'l nd a long, thin tail. It is 
most frequently found perched on the 
branches of trees which overhang rivers and 
streams; on being disturbed it drops from 
these branches into the water and sits on 
the bottom un til the danger has passed. 

A smaller (about 12 in.) dragon which is 
common thro ughout the dist rict is the Tree 
Dragon (Am.phibolurus muricatus). 
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Sydney's Snakes 
The m a jority of Austra lian land snakes 

are venomous front-fanged form s which be
long to the family E lapidae. However, only 
a handful of these 60-odd species a re dan
gerous to man, for most of them a re rela
tively small , with correspondingly short fangs 
and sma ll venom dosages. This s ituation 
is refl ected in the snakes of the Sydney dis
trict, for of about 17 species of land snakes 
which occur in this area, 12 belong to the 
fa mily E lapidae. Of these, only three-the 
Death Adder ( Acanthophis antarcticus) , the 
T iger Snake (Notechis scutatus) and the 
Brown Snake ( Demansia textilis) - are 
generally conceded to be capable of inflict
ing a fa ta l bite, a lthough the Red-bellied 
Black Snake (Pseudechis porphyriacus) and 
the Broad-headed snake (Hoplocephalus 
bunrzaroides ) should be trea ted wi th 
caution. 

The Death Adder P.rows to about 3 ft. 
in length. and is usua lly e .i ther a slaty-grey 
or reddish colour, with darker cross-bands. 
It is genera lly rather thick-set and sluggish, 
and has a li ~ht-coloured spine on the tip of 
its sho rt. thin tail. 

The Tiger Snake is particularly variable 
in colour: it may ranQe from light grey. 
through olive to greenish-vellow. and even 
occasionally a bri~ht , rusty red. Da rker 
cross-ba nds may or m ay not be present. 

The Brown Snake is equally variable; 
however, although the young are frequent ly 
fo und with alternate ba11ds of brown and 
black, the adults a lmost invariably lack anv 
nattern o n the body. Brown Snakes of a ll 
ages have sma ll orange spots o n the belly 
shields. 

The most commo n of the la rger. con
spicuous snakes is the Red-belliid Black 
Snake Tt is usuallv found along river and 
creek banks, or in low-lying swampy areas, 
where it feeds la rgely on frogs. Its colour
ing is quite dis tinctive- iet black above. 
usua llv with a nurplish sheen. and nink or 
red below, usually most briJliant where this 
colo ur meets the black of the upper urface. 

Found uncler <;omewha t simila r conditions 
is the Black-bellied Marsh Snake ( Denit:onia 
siJmara ). Althou~h canable of inflicting: a 
painful bite . this smaller species ( wh1ch 
grows to about 3 f t. in length) is essentially 
harmless. for its venom is -fa ta l only to the 
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11ma ll frog and lizard o n which it feed s. 
This nake is u. ua lly a rich o live-brown 
above. while the b~lly is ~a rk grey; the re 
i a thin yellow stn pe behmd the eye and 
another a long the upper lip. the la tter stripe 
being edged above w1th black. 

Another of the smalle r. veno mous snakes 
is the Yellow-faced W hi p Snake (Deman
sia psammophis)., which is slender and usu
ally tight grey w1th a com ma-shaped yellow 
mark surrounding the eye. The tail of this 
comma is directed o blique ly downwards and 
backwards. T he belly is usually o live-green 
10 yellow. 

Two othe r elapine snakes merit attentio n 
because. a lthough secre tive in the ir ha bits. 
they are frequently sent to the Museum for 
ideiHificat ion. One is the Red-bellied o r 
Golden-crowned Snake (Aspidomorphus 
squanwlosus) : it is gene ra lly blue-black 
above and a rich p ink below, with a yellow
ish band around - the snout and extending 
back to the neck on e ithe r side . often nea rly 
meeting on the nape. rt only occasionally 
grows to more than 2 ft. in length. and is 
not dangerous to humans; as it is a noc
turnal species. it is most often fo und hiding 
under rocks and logs during the day, or 
out foraging a t night fo r the insects and 
liza rds on which it preys. T he Golden
crowned Snake is often fou nd close to the 
city in the northe rn ha rbour suburbs. 

Related to this snake is the Red-naped 
Snake (Aspidomorphus diadema). a form 
with simila r habits . It is a rich brown on 
the ?ody and cream on the belly, and has 
a shmy black head and neck with a brilliant 
red. variably-shaped spot o n the nape. T his 
pecies, too, is ha rm less. 

Related to the elapine snakes a re the sea
snake~ (family H ydrophiidae) , seven species 
of wh1ch have occasiona lly been found a live, 
but exhausted , washed up o n o ur beaches, 
usua lly during periods of ve ry heavy seas . 
As sea-snakes are rarely encountered by 
~ost people, however , it wi ll suffice to men
liOn only one species. which is found much 
more frequ~ntly than a ny o the r. T his is the 
Yellow-bel.! led Sea-snake ( Pe/am.is platurus ). 
f
1 
f?rm wh1ch grows to nea rly 4 ft. in length . 

IS black on the u pper ha lf of the body 
an.d. yellow on the lower ha lf. wi thout any 
11liXJng of the two colo urs. T he tail is 
pad~ le-shaped (a cha racte ris tic of a ll sea
sna es) , wi th a lternate bro ken bands of 
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black and yeiJow. Altho ugh no bites from 
this spec.ies have been recorded in Australia, 
it sho uld be treated as potentia lly dangerous. 

Rudimentary Eyes 
Blind snakes (family T yphlopidae) are 

worm-like. burrowing snakes with rud imen
ta ry eyes represented by two small black 
spots on the top of the head. They are 
usua lly a darker brown above and pinkish 
be low, and the ir scales are very smooth and 
shiny. There is a blunt spine on the tip of 
the tail, which is quite harmless. Several 
species a re fo und in the Sydney dis trict but. 
because o f their habits. they a re rarely ob
served. M ost of their lives are spent under 
ground, wher·e they prey on small insects 
and their larvae ; they may occasionally be 
seen above ground at night, particularly 
after ra in. A ll species belong to the genus 
T yphlops. 

T hree other groups of snakes are repre
sented in the Sydney district, each by a 
single species. The Brown Tree Snake 
(Boiga fusca) is the o nly rear-fanged snake 
which occurs in the area, while the Green 
T ree Snake (Dendrophis punctulatus ) is the 
o nly solid-toothed form. Both of these 
species belong to the famjly Colubridae. 

T he pythons (family Boidae) are repre
sented by a single species. the Diamond 
Snake (M orelia spilotes spilotes). 

Tortoises And Turtles 
There is only one species of fresh-water 

tortoise which. .occurs na tura lly in the Syd
ney district ; this is the Long-necked Tor
toise (Chelodina longicollis), which is com
mo nly found in creeks, rivers and swamps, 
where it feeds on aquatic insects. crustaceans 
a nd mo lluscs. 

Many of the tropical marine turtles vis.it 
o ur sho res from time to time; these, of 
course. are readily distinguished from the 
fresh -water tortoises (which ra rely grow to 
a foot in length and which have well
developed legs) by their swimming flippers 
a nd la rge size. The G reen Turt le (Chelonia 
m ydas ). the Loggerhead (Caretta caretta ). 
the H awksbill (Eretmochelys imbricata) 
and the Giant Luth o r L eathery T urtle 
( Dermochelys coriacea) a re regula rly sighted 
in the waters of Broken Bay. Syd ney Har
bour and Botany Bay. 
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The re torcd and mounted skeleton of Paranclotosaum ., dal"idi, showing its teeth and very 
wide· gape. 

Fossils of the Sydney District 
By H. 0. FLETCHER 

ALTHOUGH foss ils of world-wide im-
portance have been collected from the 

Sydney district. the exposed rocks forming 
the general surface a re to a great extent 
u nfossi I iferous. 

Rocks found in the neighbourhood of 
Sydney are of Triassic geological age and 
were deposited about 180 million years ago 
in a slowly-subsiding basin structure now 
known as the Sydney Basin. The rocks are 
divided into three groups which. in ascend
ing order. are known as the Narrabeen 
group. the Hawkesbury sandstone and the 
Wianamatla gro up. All of them are almost 
exclusively of freshwater origin. the only 
exception being a limited horizon in the 
Minchinbury sandstone of the Wianamatta 
group. which contains an important assemb
lage of microfossi l marine life including 
algae, foraminifera and ostracods. There is 
some do ubt regarding the exact locality in 
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which th ese fossils were origina lly collected. 
but it is thought to be a long the Grose Vale
K u rra jong road. 

Bores At Cremorne 

Almost 70 years ago two diamond drill 
bores were put down o n R obertson's Point 
at Cremo rne, Sydney. with the object of 
proving the d epth at which coal occurs under 
Sydney. ln the first bore coal was reached 
at a depth of 2.802 ft ., but it was found 
to have been charred or partly converted into 
coke owing to the intrus io n of two local 
dolerite dykes. 

A second bore was commenced in July. 
1892 . about half a mi le fro m the original 
site, and on this occasion an excellent seam 
of coal. free from a ny a lte ra tio n, was reached 
a t a depth of 2.917 ft. The seam meas
ured I 0 ft. 3 in. in thickness. At a depth 
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f 3 000 fl. and immediately below the coal 0 anl. a number of characteris tic pla nt foss ils se, · . 1 f Permian geologtca age were recovered 
from the bore core. .T.hese includ~d V erte
braria, which has a J? lllt~d root-like stru~
ture and in cross-sectto n ts seen to be butlt 

p with wedge- like segments. Originally re
~a rded as a d istinct type of plan t , it is now 
~onsidered to be the root-stem of .Glossop
teris. one of the most abunda nt of a ll Per
mian plants. 

Valuable info rmat io n regarding the thick
ness of Triass ic rocks in the Sydney district 
was obtained from the two bo res put down 
on Robertson ·s Point. R ocks of the Wiana
matta group (Upper Triassic) were not 
present. as they had been d enuded to such 
an extent that only occasiona l cappings are 
found overlying the Hawkesbury sandstone 
at various localities in the Sydney a rea. 

Borina operatio ns began jn the Hawkes
bury sa;dstone a t a height of 143 ft. above 
sea-level, and a thickness of 1,020 ft. was 
determined for this formation: the unde r
lyino rocks of the Narrabeen group proved 
to be I ,900 ft. in thickness. Fossils were 
not found in the H awkesbury sandstone. 
but in the fi rst 1.000 ft . of the Narrabeen 
rocks many foss il pla nts were brought to 
the surface in the bore core. These con
sited of typical T riass ic species, including a 
common and widely distributed fern known 
as Thinnfeldia. 

Rocks of the Na rrabeen group may also 
be found o utcropping on the coasta l head 
lands between Long Reef and Palm Beach. 
and most of them contain numerous but 
very fragmen ta ry plant rem ains . We.ll -pre-

served and complete specimens of Thinn
feldia can be collected a t Turrimetta Head 
and the southe rn and northern headlands of 
Avalon Beach. where three species are 
represented and can be recognised accord
ing to the relat ive length of the frond leaflets. 

Rich Fossil Fauna 

r nte rbedded with the Triassic rocks. 
mainly in the unfossiliferous H awkesbury 
sandstone, is a number of lenticula r de
posits of shale, many of which conta in a 
rich and interesting fossil fauna. The sha le 
d eposits vary in size and represent the sites 
of lakes, o r lagoons, which in Triass ic times 
were no doubt surrounded by sandhills, but 
into which fine mud and silt were carried 
and deposited by rain-water and creeks. 
T his sediment, as it accumulated during the 
years, became the buria l ground of the 
Triassic animals and plaots wruch Jived io 
the lagoon and on its banks about 180 
million years ago. 

For almost a century these shale deposits 
in the Sydney district have been quarried 
extensively for the ma nufacture of bricks 
and tiles. At the present time most of the 
sha le has been removed, leaving open quar
ries or "brick pits". As the shale deposits 
were being quarried there was revealed such 
an amazing variety of foss il fish and other 
Triassic li fe that the localities have become 
world famo us. 

The Beacon Hill qua rry. at Brookvale. 
nea r Sydney. o riginally consisted of a len
ticu la r mass of sha~e. 25 ft. in thickness. 
lying between current bedded layers of 

The impression in ma ny b locks of ironstone of the upper surface of the skeleton of 
Paracyclotosaurus davidi. as it was co llected in 19 10 at St. Peters. Sydney. 
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~and~ tonc and ~tra tigra phica ll y ::. itua tcd 
about midwa in the H ~l\ kesburv ~a ndston e. 
T he fo~~il n; hcs collected f rom. the Beacon 
H ill qua rr~ must number ~cvend thou a n~~ 
" hi le many other important and intere, li ng 
form!-. of Trias~ ic li fe have aL o been re
corded. T his fossil fauna is o f pa rticular 
intere~t. as it is intermediate in age between 
t\\O other wcll -knm n Tria. sic fauna . one 
at Go::.ford in the ton bed , of the Narrabeen 
f!roup ( L nwcr T ria. sic ) and one a ~ St. 
Peter . . Sydney. in the basa l beds o f the 
Wianamatta group ( ppcr Trias. ic ) . Strati
graphically the former is 650 ft. below the 
Beacon Hill quarry and the latter 600 fl. 
above it. 

New F ish Species 

The fi ~h es f rom Brookvale are repre
. ented by 28 ~pecies . of which 23 were 
found to be nev. ~ hen being de cri bed by 
S1r A rthur Smith Woodward in 1890 and 
1908 and by Dr. R. T . Wade in 1935. The 
pecimen~ mainly occur a laterally-com

pre ed external moulds. with the bodie and 
fins beautifully pre erved and even the most 
delica te . tructure delineated . M ost o f the 
. pecie belong to the Palaeoniscidae. a 
fa mily of fishes which appeared in D evonian 
ti mes about 75 mi llion yea rs before its 
T riassic de. cendants were flourishing and 
enjoying life in all parts of the world . but 
it has no rerrcsentati ves among the living 
fishe of today. 

T wo of the more common fishes recorded 
f rom the Beacon Hi ll quarry are C/eithro 
lepis granulata. a laterally-flattened ty pe 
with granulated scales. and a mall slender 
form known as Brookva/ia wacilis. Other 
interesting fish . pecics include Cerarodus 
formo~us. a relati ve of the l iving Neocera
todus of Queen land. and a rare fly ing-fi h 
described a. a . pecies of Thoracopterus. 

T he Go. ford fi h-hori7on consisted o f 
laminated mudstones and shales and had a 
thickne~s of about 6 f t. Although outside 
the l imit~ of the Sydney distr ict , i t i. in
teresting to know that 19 species of fishes 
were recorded f rom the quarry befo re all 
the material was quarried and removed . 
T he fishes include a single ·;pecies of shark . 
17 !o.pecies of ganoid fishes t~ nd the lungfish 
is represented by a new genus. Go,·fordia . 
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A c ro~. - cct ion of the fo ilized plant tern. 
V ertl'braria. 

A t St. Peter . . near Sydney. fi. h remain~ 
have been collected from five clay-pit nO\\ 
completely denuded of the fossi l iferou~ 
. hale. Th irteen . pecie . repre enting 11 
genera. have been recorded , and they in
cl ude four genera which are closely related 
to ea rlier Palacozoic forms found in the 
no rthern hemisphere. One of them i. a 
well -known fossil . hark . P/euracanth/1.\ , 
fo und in the Brit ish coal-measures. Two 
palaeoniscid genera are also known from 
older rock. while the remainder have. a. 
o ne would expect. T ria sic aft1nitie . 

Labyrinthodo nts 

I n Tr ias~ ic t imes there li ved a group of 
prim it ive amph ibia n ~ kno' n a the labyrin· 
thodo nts. which were de tined to become 
extinct at the clo~e of that period. The) 
ca me into ex istence in late De onian t ime:.. 
and were the fi rst c rea tures to emerge from 
the wa ter and lead a emi-lerre trial mode 
of l ife. They had evolved from the rhipi
di :.;tian air-breathing fi she and. during the 
succeed ing Carboni ferous and Permian 
t imes. became well established in the humid 
swamp-forest areas in all par t. of the world. 
They reached the peak o f their development 
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in Triassic times. One of the most complete 
and important specimens ever found was 
collected in 1910 a t St. P eters and is now 
in the British Museum (Natura l History). 
This remarkable specimen , known as Para
cyclotosaurus davidi. is 7t ft. in length and 
is so perfectly preserved that it was possible 
to record many of the nerve structures on 
the inside of the skull. A portion of the 
skin was a I so preserved and is puckered in 
such a manner as to ind icate that, even 
th@ugh it is covered with bony scale, it was 
to some extent flexible. 

In describing this specimen in 1958, Dr. 
D. M. S. Watson , of the British Museum. 
sug:oested that certa in displaced and cracked 
skull bones could have resulted from a large 
limb or trunk of a tree fallin~ on the animal 
and killing it. The body could then have 
fa llen or been washed into a lagoon where, 
sinking to the bed of the lagoon. it would 
soon have been buried by the accumulating 
silt and thus preserved as a complete skele
ton. 

Other labyrinthodont remains recorded 
from the Sydney district include: a com
plete skull of a sm aller creature known as 
Subcyclotosaurus brookvalensis from the 
Beacon Hill qua rry ; fragmentary remains 
collected during excavations for the dock at 
Biloela , Cockatoo Island; a nearly-complete 
skeleton, Platyceps wilkinsoni, from the 
Gosford fish-bed , a nd jaws with teeth, verte
brae and ribs collected at Bowral from 
shales of the same age as those at St. Peters. 

Dr. Watson. in d escribing the la rge laby
rinthodont, Paracyclotosaurus , from St. 
Peters, estimated tha t its weight would have 
been much greater tha n that of a large man. 
In wqJking on land it would have left a track 
a little less than a yard wide with a stride 
of about 8 ins. The track would consist 
of two strips of forefoot prints with similar 
hindfoot prints just within them a nd wi th 
a wide streak of body impressio n. 

December, 1960 

Fossil footprints have been recorded 
from severa l localities in the Sydney district, 
but so far it has been difficult to identify 
them with any particular amphibian or rep
tile. In the H awkesbury sandstone at 
Berowra Waters an excellent trail of foot
prints was found which could well have 
been made by such a type of labyrinthodont 
as Parucyclotosaurus. Other footprints have 
been recorded from various localities, in
cluding Annangrove, near Richmond. 

A large series of insect wings have been 
collected from the Beacon Hill quarry and 
from the St. Pe ters quarry. They include a 
number of beautifully preserved wings of 
Clatrotitan andersoni, an insect of uncertain 
relationships. It had a wing-spread of about 
11 ins., and on the wings was developed a 
stridula ting o r sound-producing area caused 
by a thickening and expansion of cross
veins. Hundreds of other types of insect 
wings have been collected from the Beacon 
Hill quarry and described and named, while 
others have yet to be identified and named. 

Another important and interesting fossil 
from Brookvale is a small shrimp that is a 
close re lative of the mounta in-shrimp, Anas
pides, which is today confined to pools on 
M o unt Wellington and other high-altitude 
a reas in Tasmania. 

Numerous freshwater lamellibranchs have 
been col lected from the basal beds of the 
Wianamatta group during excavations in 
Surry Hills and Waterloo. These small 
foss il shells consist of a number of species 
of Unio and Unionella, and recently new 
genera were described. Similar species <?f 
shells are found in rocks of the same geologi
ca l age which a re exposed at the northern 
end of the Gibraltar Tunnel at Mittagong. 

f Photos in this article are from the 
Bulletin o f the British Museum (Natural 
History ) Geology, Vol. 3, No. 7.] 
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COLOURFUL PLANT LIFE ON 
SANDSTONE AND SHALE 

By R. CAROLIN 
Lecturer in Bo tany a l the Universi ty of Sydney 

Coastal sandstone heath country, showing the Black-boy (X amhorrhoea media) in the 
foreground , Dwarf Apple (Angophora cordifolia), and Bcm ksia specie5 (background). 

VEGETATION in the Sydney region is 
determined to a large extent by the 

two principal geological formations-the 
Hawkesbury sandstone, generally forming 
poor, th in soils, a nd the Wianamatta shale. 
formi ng somewhat better, clayey soils. T he 
second main dete rmining factor is the rain
fall , which drops rapidly from 44.8 in. in 
Sydney to 29.74 in. in Penrith. Close to 
Sydney the vegetation has to contend not 
only with the poor nature of the soi ls but 
also, often, wi tlh the salt-containing sea
winds which can cause severe "scorching" 
to olants on the coasta l headlands unless 
they a re adapted to withstand its effects. The 
result of a ll these interacting factors on the 
vegetable life of the region is a la rge num
ber of different plant communities. the 
members of which are nicely adapted to the 
conditions prevamling in these envi ronments. 

Despite the harsh conditions of the coastal 
sandstone heaths, it is here tha t many in
teresting p lants are to be found . The 
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vegetation is generally low and stunted and 
the layer of soil very thin. The coastal 
mallees, the co mmonest being Eucalyptus 
o btusiflora, are often fo und here in consider
able numbers, for example, between Bun
deena and Marlee Beach and above Garie 
Beach. More commo n bushes of these 
heaths, however , are the Dwarf Apple (An
f.?Ophora cordifolia) , producing masses of 
la rge cream flowers in the spring. various 
species of honeysuckle, such as Banksia 
ericifolia, with reddish soikes, and B . as
p/enifolia, with dove-grey-ones. and stunted 
E ucalyptus soecies. One o f the most im
pressive sights o n the more sheltered sides 
of the slopes a re the large numbers of spikes 
of one of the black-boys, X anthorrhoea 
m edia, a species which o nly rarely forms a 
trunk . The lower layers of the olant society 
a re occupied by small shrubs, such as Dar
winia fascicularis , L eucopogon microphy//us, 
with tiny, whi te, bearded petals, and Epacris 
microphylla , a heath p roducing spikes of 
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white flowers. ln some a reas where the 
drainaoe may be impeded, or on creek 
banks.

0

the unusual insectivoro us plants may 
be found-Drosera spec ies with sticky ha irs 
covering thei r leaves which trap a nd digest 
insects, and Urricularia species with small 
bladder-traps below the ground serving the 
s:~me functio~ a s Drosera leaves and prod uc
ing be~ utiful , often large, blue fl owers in 
the spnng. 

Dry Sclerophyll FGrest 

Many of these species a lso occur further 
from tbe coast, but the general structure of 
the veQetation changes as. furt her inla nd. 
more sheltered conditions a re found. H ere 
the dry sclerophyll forest occurs. with fa irly 
tall trees, notably the scribbly gum (Euca
lyptus haemostoma) a nd bloodwood (E. 
~:onmifera). a e ucalypt with scaly bark. 
Where the soil is deeper in the sha llower 
gullies. mahoganies (E.- umbra) , the pepper
mint (E. piperita) a nd the gna rled. red
baled , smooth-barked a pple (Angophora 
costata) often fo rm very tall trees. 

The characteristic of the dry scle ro phyll 
forest. however, is its unde rgrowth, which 
consists of large numbe rs of small shrubs, 
u ually having hard, often sma ll and spiney, 
leaves. The va rio us kinds of needle-bush
for example, Hakea sericea a nd H. pugioni
/ormis-are typica l. It is here. a lso. tha t 
fl!a ny Grevillea species grow, the ha iry
flowered G. bu.:rifolia a nd the red-flowered 
G. punicea a nd G. oleoides probably being 
the commonest. The yellow-peas, species 
of Dillwynia and Pultenaea, are a promin
ent and colourful component of dry sclero
phyll forest shrub-layers in the spring, and 
m the gullies the Christmas bush (Cerato
petalum gummiferum) may cover consider
able areas. 

Occasionally the streams cut right down 
through the sandstone to the underlying 
Narra been sha1es, which form good soils, 
as at Bola Creek in R oya l N ational Pa rk. 
The combina tion of good soils , reliable 
water supply and shelter provide cond itions 
for various sub-tropical ra in-fo rest trees 
t~ grow. T hese trees, suc h as the lilly 
Pllly. (A cmena smithii). bearing pa le purple 
~ernes ; va rious figs (Fie us ) , a nd the good 
limber trees, coachwood (Ceratopetalum 
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apetalum) a nd sassafras (Doryphora sassa
fras) , a re more at home in the forests of 
the north coast of New South Wales. There 
a re, however, scattered patches down the 
coast as far as Tilba Tilba, where condi
tions are particularly mild. Before settle
ment was at a ll extensive in the Kiama
Robertson district, sub-tropical rain-forest 
probably dominated the picture on the 
basalt soil there. 

Wet ScleropbyiJ Forest 
ln these deep gullies (where water supply 

is not quite so efficient o r the so ils are not 
quite so rich) and even on the tops of the 
ridges (where cappings of Wianarnatta shale 
remain) another forest type. wet sclerophyll 
fo rest. is developed . This differs from dry 
scle rophyll forest in that there is no exten
sive layer of hard-leaved shrubs, and from 
rain-forest in the dominance of Eucalyptus 
species. The blue-gums (£. dea ·wi and E. 
saligna ) and the blackbntt (E. pilularis) a re 
probably the commonest trees, but the pep
permint (E. piperita) , grey iron bark (E. 
paniculata) a nd turoentine (Syncarpia 
glomulifera) a re also prominent. 

The ground of th is forest-type is covered 
wi th grass species; under natural conditions 
ka ngaroo-grass (Themeda australis) is p rob
ably the com monest nowadays. but unfor
tunately bladey-grass (lmperatum cylin
drica) is often domina nt. The latter is very 
vjgorous after fire and , moreover, is itself 
a consid era ble fire hazard. 

The dry sclerophyll fo rest may have a 
lo t to offer in its orofusion of beautiful 
flowering shrubs, but-one of the most mem
ora ble ex periences to be had a round Sydney 
is to see the straigh t. shining, blue boles of 
the Syd ney blue-gum springing from the 
grass-covered forest floor. 

O ut o n the Wianamatta Stillstand, west 
of Parramatta , the rock sub-stra tum is the 
same as that which often supports wet 
sclerOJJhy ll fo rest closer to the coast. Here, 
however, the ra infall is qui te insufficient. 
The trees a re more widely spaced. although 
the ground is still grass-covered. and there 
is no t the profusion of hard-leaved shrubs 
found in d ry sclerophyll forest. This vegeta
tion is o ften referred to as savannah-wood 
la nd. T he species of both Eucalyptus and 
grasses a re d ifferent fro m those fou[)d nea rer 
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the coast. T he trees a re mainly greybox 
(Eucalyptus lzemiphloia) and forest redgum 
(E. tereticornis ) , while iron barks (E. 
sideroxylon and E. sic/erophloia ) are often 
common. It is in this plant community that 
the apiarist finds such good pastures fo r his 
bees. The honey formed from the various 
types of box is recognized to be o ne of the 
world 's best, and the greybox is one of the 
commonest trees in this a rea. 

Beach Flowers 
It would hardly be cricket if a description 

of the Sydneyside vegetation, however brief, 
did not include some mention of the flowers 
to be found on o r near the beaches. T he 
martime sand-hills present very special prob
lems with which their Dlant inhabitants must 
cope. The dryness, -lack of soil-stability, 
presence of salt in both soil and air, and 

T ypical dry sclero
phyll forest-Euca
lyptus gummifera, E. 
haem ostoma, Banksia 
species, X ant horrhoea 
m edia, A cacia suaveo-

lens. 

Wet sclerophyll fo r
est, including Euca-
lyptus pilularis 
with seed lings of 
Casuarin.a littoralis; 
Them eda australis 
(kangaroo-grass); l m
peratum cylindrica 
(bladey-grass); Lo
mandra (sword-
grasses) , and ferns. 

Photos.-Author. 
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the strong scorching winds from the ocean, 
a ll combine to p revent most of the plants 
fo und on the H awkesbury sandslones from 
growing o n the ma ritime sand-hills. 

The p lants which do grow on these sand
hills often show special peculiarities where
by they protect themselves from the environ
ment. So me, for example, p roduce very 
long tra ilers which eventuaUy form inter
lacing mats, thus preventing the wind from 
blowing the sand about and stabil izing the 
soil. Spinifex hirsutus , a bluish-green grass, 
is the commonest of these p lants and js 
present on a lmost every beach in the area. 
A p ink-flowered morning-glo ry. I pomoea 
brasiliensis, with the same habit. occurs on 
o nly a very few no rth-facing beaches in the 
region. it be ing essentia lly a tropical species. 
On many dunes. where protection from sea
breezes is afforded. A cacia sophorae can 
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form low, da rk-green thickets, its semi
prostrate branches p roducing roots abun
dantly a long the ir length, much like the 
Spinifex runne rs. and pe rforming the same 
function of ho lding the sand down. O ther 
plants rely .on growing up~ards and keep
ing pace w1th the sand whtch accumula tes 
around their bases and wh1ch would other
wise submerge the m. These plants tend to 
form hummocks because of this sand accu
mulation. A yellow da isy, Seneco spathula
tus, and another g rass . Festuca littoralis, are 
the commonest members of this group. The 
native Pelargonium australe is not q uite so 
common, but on many d unes the pink
flowered South African Pelargonium capita
rum , probably introduced i n shipping ballast 
during the last century, is a common m em-

" LIFE THROUGH 
THE AGES'' 

" Life Through the A ges", a col
oured chart showing the progress of 
life through geological time, has just 
been published by the Australian 
Museum. 

The chart (34 in. x 24 in.) relies on 
illustrations more than on wording, 
and is designed for hanging in schools 
so that it may be seen by all children , 
whether they are studying the bio
loRical sciences or not. l t can also be 
used as an aid in the teaching of 
scienre. and will be o f value to lay 
people interested in biological subjects. 

The chart illustrates the kinds of life 
that have exisJed from the primitive 
invertehrates o f more than 800 million 
years a~:o to the present. l t shows the 
geoloxical periods and their: durations. 

l t is on sale at the Museum, price 
6s. 
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ber of these pioneering plant communities 
which stabilize the moving sand. Further 
from the sea, where the effects of the salt
laden winds are a little less strong and the 
sand is more o r less stabilized, small trees 
are able to grow. One of the ti-trees, Lepto
spermum laevigatum, can form quite dense 
thickets, while Banksia serrata often domin
ates pleasant open woodlands. 

I have tried to make th is article a little 
more than a mere list of plant names. The 
fact that a conscious effort is necessary to 
prevent th is illustrates the extreme richness 
of the Sydneyside plant-life. Fewer than 50 
species have been mentioned in thjs short 
description. How inadequate tbjs is will ~ 
clearer when it is rea lized that there are, m 
a ll , over 1 ,000 species in the a rea. 

Natural-history Films 
For Children 

Natura l history fi lms will be screened ~or 
chi ldren at the Australian Museum dunng 
the school holidays in January. 

Screenings wi ll be at 2.30 p.m. every 
week-day from January 9 to January 27. 
Each programme will last half an hour, and 
admission will be free. 

Subjects of the fi lms include seashells, 
Funnei-web and Red-back spiders, scallop
fi shing in Tasmania, Australia's venomous 
snakes, life among the Aborigines, anima~s 
o f the Canadia n R ocky Mountains, Amen
can birds, life in the ocean, wombats. 
African animals. the seals of Macquarie 
Island , fi sh and insects. 

A feature of the screenings will be Wait 
Disney's film of anima l and plant life, 
Nature's Hal f A cre. 

The fi lms a rc recommended for primary 
school children and seconda ry biology and 
socia.l studies classes. Although the screen
ings are a rranged specia lly for children, 
parents and teachers a rc also invited to 
a ttend. 
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Barranjoc). a tied island at the entrance of Bro ken Day. When t he world ea level dropped 
between J.OOO and 4.000 yea rs ago a low andridge was left ex po ed. linking the i.;land 

with the mainland. 

The Geology of the Sydney District 
By W. R. BROWNE 

Former Reader in Geology at the Universi ty or Sydney 

THOUGH often considered geologically 
dull and monotonous, the Sydney dis

trict bears witness to quite a varied and 
interesting sequence of geological events. 

The prevailing rocks a re sedimentary and 
were deposited about 120 million years ago. 
during the Triass ic Period , in a great basin 
extending north beyond Murrurundi, west 
to Cox's River, south beyond Kiama and 
east for some distance across what is now 
the T asman Sea . Jt appears to have been a 
slowly-sinking depression close to sea-level 
-a great freshwater lake or series of lakes 
-fed by rivers that brought down vast 
quantities of sand, mud and gravel and de
posited them on the floor or in deltas around 
the margin. Fo r a time it was in d irect 
communication with the ocean. 

The rocks are conveniently grouped into 
three series : Narrabeen (maximum thickness 
2,300 ft.), Hawkesbury (880 ft.) and 
Wianamatta ( 800 ft.). The o ldest o r Narra
been is distinguished near the top by a very 
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conspicuo us bed of dark red o r chocolate 
shale, well seen at Collaroy on the north and 
Garie Beach on the south ; this is overlain 
by shales and shaly sandstones. The upper 
part of the sequence is displayed in cliffs 
and road-cuttings be tween Collaroy and 
Palm Beach a nd the lower, chiefly sand
stones and shales, a t Stanwell Park. 

Coastal Cliffs 
The most im porta nt of the three division 

is the Hawkesbury Series, which forms the 
precipito us coasta l cl iffs and most of the 
high country; it is composed of massive 
and well-bedded sandstone, with occasional 
beds o f sha le a nd rare bands of quartz
pebbles. and weathers to a ba rren sandy 
soil. 

Only the lower part of the Wianamatta 
Series is to be seen. lt is fo und in the low
lying western a nd l llawarra suburbs. from 
Ryde to beyo nd Ho rnsby and Pennant Hills. 
and in a narrow strip a long the North Shore 
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railway-line north o f St. Leona rds. It con
sists of soft. well-bedded sha les weathering 
to clay soils. with a few bed s of calcareous 
sandstone. as at Minchinbury, a nd ha rd 
sandstone, as at Potls Hill. It a lso includes 
a few thin , imp ure coal-seams. 

Througho ut the whole sequence, but parti
cularly in the H awkesbury sandstone, cur
rent-bedding is common, whe re the Triassic 
rivers la id down the ir burden of sand to 

Hawkesbu ry sandstone a t Bondi , showing 
normal bedding and current-beddi ng which 
has been deformed by s lumping caused by 

the weiglht of overlying layers . 

form .the foreset beds of de.ltas. Othe r in
terestmg structures are the fossil ripple
marks on the rock-platfo rms at Collaroy, 
~ewport Beach and elsewhe re. formed o ri
gl n~lly in the Triassic lake-muds by waves 
whiJ~ed up by s trong winds, and fossil sun
~rac s produced by drying o ut and shrink-
ge when the muds were tempo ra rily un

covered . 

l' f The beds enclo<;e fossil remains of the 
a\l~ ~f the time. Shales have y ielded plants 
gi~~k to the horsetails, fern s. cycads a nd 

o o, and the remains of fossi l insects, 
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fishes and a few amphibia , one of which. 
preserved in the sha les of a St. Peters brick
pit, was 12ft. long. Freshwater bivalves and 
tiny c rustacea are a lso found , and of special 
in terest are the foraminife ra. microscopic 
marine protozoans, from Wianamatta cal
careous sandstones, which testify to a tem
porary ingression of the sea. 

After consolidation the beds were very 
gent ly folded and in places faulted, the 
result of probably more than one of the 
series of earth-movements referred to below. 
The dominant st ructure thus produced in 
the Sydney area is a great, broad, shallow. 
east-west basin or svncline, with its axis 
running through Ashfield and Fairfield and 
tilted very gently to the west. Within this 
structure the base of the Wianamatta sha les 
-which is about 600 ft. above sea- level at 
Hornsby-drops to less than 50 ft. at 
Meadowbank. is more than 100 ft. below 
sea- level at Potts Hill and at sea-level a 
couple o f miles further south, and at L oftus 
rises to 400 ft. 

Botany Bay Basin 
Botany Bay occupies part of the site of 

anothe r. but sma ller, sha llow elliptical basin 
with a meridional axis. Occasional very 
local and minor foldings and faultings in 
Wianamatta shales are revealed by railway 
and road cuttings. 

There is a big gap in our knowledge of 
events after Triassic time. but the lakes 
were drained and the rocks probably up
lifted to form a land-surface which suffered 
some erosion. Early in Tertiary time, per
haps 60 million years ago, igneous activity 
broke out. of which we fi nd evidence in the 
intrusive rlo le rite sill at Prospect and o ther 
smaller sills, the volcanic necks filled with 
lava-fragments from explosive eruptions, as 
~t H ornsby and Dundas. and the scores of 
basalt dykes in the coastal belt. In some of 
these dvkes the basalt is quite fresh, as 3t 
Long R eef ; in others it has weathered to 
clay. which again may have been completely 
e roded awav. leaving empty fissures in the 
sandstone. U lava ever flowed over the sur
face from any of the vents it has Ion~ since 
disappeared. 

ln contact with the larger intrusions the 
sandstone was ha rdened and orismatized 
or regularly cracked to form columns with 
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Prismatic sandsto ne 
in an o ld quarry a t 

Bondi golf-links. 

long axes g<::nerally normal to the cooling 
surface ; excellent examples occur at Ben 
Buckler, near Bondi. 

Later the land-surface was uplifted and 
subjected to prolonged erosion by rivers, 
which reduced it to a gently undulating low
land (penepla in) close to sea-level and with 
a gentle eastward slope. A great thickness 
of rock-material was removed, and , as a 
result, among other things the Prospect sill , 
which must have solidified under several 
hundred feet of cover and which resisted 
erosion, was laid bare and became a pro
minent landmark. 

About the middle of Tertiary time, dur
ing a long period of continent-wide tropical 
or monsoonal conditions, a deposit of lat
erite was formed on the peneplain by chemi
cal alteration of the surface rocks. Typi
cally, this appears as a crust of little rusty 
or reddish-brown pellets cemented together, 
passing down into a mottled or reticulate 
zone and this into soft white o r greyish clay. 
Good sections a re revealed jn railway 
cuttings at Chatswood and elsewhere. and 
partial sections in q uarries on the plateau 
along the Pittwater R oad and near Belrose. 
The white clay zone is well exposed near the 
French's Forest brickworks. 

Kosciusko Epoch 

Following the period of laterite formation 
came a furth er series of slow differential up
lifts. the last and biggest of which culminated 
perhaps one million years ago during what 
is kn0wn as the Kosciusko epoch , though 
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mino r movement, including some subside~ce 
of the country east of the Blue Mountatns, 
probably continued until later. By these 
movements the old land-surface was uneven
ly ra ised to its present levels, producing con
siderable differences in elevation. The old 
rivers were revived and began to dissect 
vigorously the uplifted la nd, gashing it with 
great gorges, some of them hundreds of feet 
in depth. 

During Pleistocene time (from one million 
to 9,000 years ago) occurred the so-called 
Great lee Age, when ice-sheets formed on 
the land in vario us parts of the world. ~he 
ice waxed and waned several times, causmg 
world-wide fluctuations of sea-level, during 
some of which the sea may have dropped _to 
as much as 450 ft. below its pre-glactal 
level. No glaciers fo rmed in the Sydney 
a rea, but during glacial maxima the local 
rivers deepened their va lleys towards the 
lowered sea-level. When at the close of the 
Ice A ge most o f the ice fina Jly melted away 
the sea rose slowly to approxi mately its 
present level a nd flooded the lower nart. of 
the coasta l rivers. convert ing them into the 
estuaries and inlets of Bro ken Bay. Port 
Jackson and Botany Bay. 

Between 3.000 and 4.000 years a_go. just 
afte r the middle of R ecent time. a relatively 
slight drop in temperature caused some in
crease in land-ice a nd a lowering of world 
sea-level by some 'I 0 o r 15 ft. This a nd other 
small custa tic movements , as they a re ca lled. 
a re recorded a long o ur coast by the pea t
swamps and flat coasta l la nds o nly a fe"v 
feet above sea-level and by the sand-bars 
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which supplemented by wind-blown sands, 
have ~ut off lagoons like those of Narrabeen 
and Dee Why and tied rocky coastal islands 
to the mainland. Thus, Quarantine Island 
was converted into North Head peninsula, 
a large island stretching from South Head to 
Ben Buckler was t ied by the sandy lowland 
running from Bondi Beach to R ose Bay, and 
Barranjoey was united to the mainland by 
a low sandridge at Palm Beach. The coastal 
rock-platforms now a few feet above sea
level have been laid bare by small eustatic 
movements. 

The patches of wind-blown sand resting, 
well above sea-level, on the Triassic sand
stones at Dover Heights, Edgecliff and other 
places around Sydney probably date back 

-, 

) 
i 

This Stilt-legged or Neriid Fly (TelosJy linus 
bivittatus Cresson ) belongs to the famil y 
Neriidae, most species of which are confined 
~o tropical regions. Although the species 
tllustrated had previously been found as far 
~outh as Sydney, there were no specimens of 
•t from New South Wa les in the Australian 
Museum collection unti l Mr. C. F. Nathan, 
of Vaucluse, and Mr. P. Matthews. of Dee 
Why, submitted some this year. T hese flies 
~r~. of peculiar appearance, having slender 
1 ° tes and wi ngs, very e longate heads and 
ong legs. They feed on sap oozing from 

!rees. The larvae ljve under decaying bark or 
10 decaying banana stalks, and apparently 

eat decomposing vegetable matter. 

Photo .- Howard Hu:;hes. 
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to one 0f the glacial maxima, when a re
treat of the sea had laid bare much greater 
expanses of beach than exist at present and 
more sand was available for wind-transport. 

The most striking and extensive accumu
lations of the coastal sands are those sur
rounding Botany Bay, which spread north 
to Redfern, Paddington and Waverley. They 
were deposited in the first instance in and 
around a larger Botany Bay, and were later 
supplemented by sand which, under the in
fluence chiefly of strong southerly winds, 
was carried north and heaped up to consider
able thicknesses. The sands occur up to 
altitudes of over 200 ft. , and boring has 
shown them to extend down to at least 
100 ft. below sea-level. 

REVIEW 
ATLAS OF AUSTRALIAN RESOURCES
MI N ERAL I N DUSTRY MAP AND GEOLO
GICAL MAP, prepared by the Department of 
National Development, Canberra, 1960. 

These are two of the fina l set of five maps 
published recently to complete the total of 30 
maps covering virtually the whole field of Aus
tralian resources, development and potentialities. 

The Mineral Industry Map gives a remarkable 
amount of information about the most significant 
mineral products in Australia to the end of 1956. 
By using symbols, the map shows every locality 
in Australia concerned with significant production 
or treatment of minerals and metals extracted 
from minerals, whether by mining, concentration, 
~melting or refining, or a combination of these. It 
also gives the percentage of mineral production 
at each cent re as ,compared with the total national 
production. F low lines show the amounts of coal, 
other mineral products, concentrates and metals 
derived from ores that are transported within 
Australia, around the coast and overseas. 

The Geological Map. compiled in 1958, is well 
printed in bright colours. It is on a scale of 94.7 
miles to the inch. and is therefore only a Jjtt )e 
more than ha lf the scale of D avid's Geological 
Map of the Commonwealth, so that the main 
geological periods, such as the Carboniferous, 
Permian and Triassic. in New South Wales. are 
not subdivided into the smaller units. Additions 
to our knowledge of Australian geology are 
shown. Many areas in the remote northern parts 
of the conti11ent which were left blank on 
David's map have shrunk to a gratifying extent. 

Each map is accompanied by a separate printed 
commentary, in the form of a book let. which 
shou ld be read carefully before interpreting 1he 
maps. 

R.O.C. 
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SYDNEY: TOPOGRAPHY AND 
SETTLEMENT 

By GlUFFITH TA YLOR 
Former Professor of Geography at Sydney, Chicago and Toron~o Un.ivcrs iticr, 

IN the following brief article I hope to 
show how greatly the distribution of settle

ment has been determined by the natural 
environment, i.e., by the geology, soils and 
topography of the district surrounding the 
city of Sydney. 

As in a ll geographical papers the map is 
the key to the prolblem. 1 have borrowed 
three maps from my recent book, "Sydney
side Scenery" (1958) , where the subject is 
treated in fairly full detail. The main map 
is a block diagram- looking to the west
of the region bounded by Broken Bay, the 
Great Divide near Mount Bindo, and the 
Moss Vale Plateau (south of Mittagong) on 
the south. It has much the appearance of 
the landscape as we should see it from an 
aeroplane flying at a low level along our 
seaboard. The salient feature is the area 
of low-land-shaped like a clenched fist
centred near Prospect, with the " wrist" 
reaching to the coast at Botany Bav. This 
I have labelled the .. Wianamatta Stillstand" . 
because it has not been so much influenced 
by crusta! movements as have all the sur
rounding districts. 

On the west we see the rugged slopes ris
ing from the Nepe-an River near sea level 
to the hiehest point in our region. Mount 
Bindo, 4,461 feet above the Pacific. On 
the. north-east is a less rugged plateau, of 
wh1ch the portion near Broken Bay appears 
i~ .our map. In the south is a very regular 
n smg slope-the Nepean ramp-which 
reaches a height of 2.100 feet near Mitta
gong. A last feature which appears clearly 
in our diagram is the remarkable scarp 
which bounds this " Ramp" on the ocean 
side. First viewed from the coast it was 
called the Illawarra Range; but it is no 
range, but the steep edge of the plateau 
which has been cut away by the action of 
the ocean. orobablv assisted by meridional 
cracks (faults) in the crust. 
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We must now summarise past geological 
history in o ur region. Abo ut 200 million 
years ago a downfo ld in the crust was occu
pied with shallow seas. swamps and lakes 
which ul timately collected the sands, shales 
and coal seams of Permo-Carboniferous 
times (3 in J nset A). For the next 100 mi l
lion years thick beds of sands and shales 
were la id down in a somewhat similar down
fold of rather less extent than that occupied 
by the underlying coal measures. These 
Triassic beds are the dominant formations 
in our regio n. They are numbered 4, 5 and 
6 in Inset A. 

In Tertiary times-which followed-our 
part of Australia was probably fairly flat 
and not much above sea level. It seems 
likely that the rivers flowed to the north or 
north-west, for such is the direction of those 
present rivers (e.g., the upper Nepean, the 
upper Shoalhaven, South Creek Wollon
dilly, etc.) which have been I ea~t affected 
by the later crusta! folding. Then in Jate 
Tertiary times, say about two or three mil
lion years ago, the marked warps of the 
crust prod~1ced the slopes leading up to Bin
do and M1ttagong and Hornsby (H) which 
have already been mentioned. 

OPPOSITE 

Block diagram of the Sydney region between 
Rro~en Bay, Wollongong and the Great Divide. 
lookmg to the west. The reservoirs a re shown in 
black, the a rea below I 00 ft. is dotted and other 
contours are given as faint lines. Inset A: A 
mantle map of_ th e g.eology of th e region. the 
younger forn:tatJons bemg shown as mantles over 
the o lder. I '" Pa leozoic, 5 the dominant Tria~sic 
sandstone and ~ the. rich s ilts of the Nepean River. 
Inset B: A SJmohfiec! m ap of the settlement 
ar?und Sydney. The built-uo area is black. the 
fa•rl y settled Mea is rul ed . R. G and N indicate 
Bathurst, Gou lburn and N ewcastle. 
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The two areas least affected, as far as the 
rivers are concerned, were the Wianamatta 
Stillstand and the Moss Vale Plateau. Here 
South Creek and the upper Wingecarribee 
River still flow over fairly level surfaces, 
much as in earlier days. In the warped 
areas, and especially in the greatly elevated 
portions of the Nepean Ramp or the Blue 
Mountains or around Broken Bay, the 
scenery has been profoundly modified. Here 
we find the rugged topography with deep 
valleys and gorges, high cl iffs, waterfalls and 
other features, which the topographer calls 
a juvenile landscape. 

Evidence Of The Rivers 
Let us observe the changes in the valley 

cross-section along two of the rivers in our 
district, for it is in such fashion that we 
may learn what has happened to our land
scape in the last few million years. George's 
River rises just north of the Cataract Reser
voir, only a mile or so from the 1,000-foot 
scaro near Bulli Pass. But the tiny streams 
flowing east down the great scarp have not 
yet had time to cut back to capture the 
headwaters of George's River , though this 
wilJ certainly occur in a few thousand years. 
George's River flows nearly due north in a 
narrow juvenile valley until it approaches 
Liverpool. H ere its waters meander over flat 
si lts almost at sea level, and the river is said 
to be senile. Then it swings to the east, 
apparently heading for the long ridge near 
Hurstville (shown on map as Hur.). Now 
the valley section chan~es to something 
approaching a gorge, and the river reaches 
Botany Bav in a typical juvenile valley. This 
lower portion has. however, been drowned 
by the sea. as is generally the case with all 
our estuaries near Sydney. 

The exolanation lies in the fact that the 
river crosses land which has been elevated 
near its source, remained stationary (or per
haos even de~ressed a little) near Liverpool, 
and then has entered the narrow eastern 
" rim" of the Stillstand. It has cut its way 
down about as quickly as the crust has risen 
::tcross its oath : hence the juvenile gorge. 
The Nepean River shows similar changes. 
on a scale which is in some ways almost 
unique in my experience of river develop
ment. lt rises near Mittagong and flows 
down the Nepean R amn in ·a not very 
marked juvenile valley until it reaches Picton 
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(see map). Here it swings east round the 
little Razorback plateau (perhaps a small 
horst or elevated block) until it approaches 
Camden. Then its path takes on a deep 
meandering course to the west. Such mean
?er~ are usualJy ~elics of a senile stage ; but 
mdtcate late uphft, so slow that the river 
keeps to its meandering path, while en
trenching itself in the harder formation un
derlying the silts. But the unique feature 
of the Nepean is the way in which the meri
dional crusta] wrap has risen across the 
middle of two large meanders. Hence the 
western part of the meander has cut down 
500 feet or so into the rising sandstone crust 
at Fairlight (F.), and to a lesser extent in 
the similar meander at Bents Basin. North 
of Penrith the Nepean flows across the siJts 
of the Richmond-Windsor depression, where 
it has deposjted the best agricultural soils 
anywhere in the Sydney region. 

Only a brief reference is possible to the 
famous bottle-neck valleys of the Blue 
Mountains. Grose Valley is the most strik
ing. Here the upper formqtion is the com
mon sterile Hawkesbury Sandstone. Some 
600 feet below the surface is a oarallel layer 
of softer coal measures. The -sandstone is 
usually cracked by fissures (joints), so that 
weathering readily reaches the softer shales 
below. H ence they are eroded (sapped) by 
weathering, and the blocks of sandstone fall 
down into the valleys. But where the warped 
crust is very steep-as north-west of Pen
rith-the river is always cutting down into 
the hard sandstone, and so makes a narrow 
gorge, and no sapping of the underlying 
shales occurs. H ence arises the bottle-neck 
where the Grose reaches the Nepean . North 
of Windsor the Neoean reaches the Northern 
(Hornsby) plateau, throu~h which the 
Nepean was slowly cutting its gorge, about 
as quickly as the crust was rising. Hence 
the scenery of Broken Bay. 

A word or two must be given to our 
picturesque coastlands. Few shores are 
quainter than those between Bondi and Palm 
Beach. We find a string of rocky " islands", 
as indicated in our main block diagram. 
South H ead is isolated by the sandy gap 
south of Ro~e Bay. North Head is isolated 
by the Corso ; Collaroy plateau is cut off 
by the Deewhy " strait" ; a simi lar sand
filled "strait" links Mona Vale to New
port ; Palm Beach shuts off Barranjoey 
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f m the Avalon " island". M y explanation 
. roonly tentative. I think we see here that 
:~e "entrenched meanders" (such a~ tha~ of 
fairJ iaht) of a bygone north-flowmg n ver 
h~ve been cut across by the coastal erosion. 
The eastern parts of the ~eanders of this 
hypothetical river have va~tshe? .~e.low the 
sea. The sand below the stra tts IS prob
ably over 1 00 feet deep, for the rocks of 
the former deep valleys were cut by rivers 
when the ocean was so much lower, part 
beina locked in the ice-caps, in the major 
ice :aes of the past. But this is a story of 
which I can only give a hint in this brief 
article. 

The Control Of Settlement By Topography 

The key to this aspect of the problem is 
given in a simplified form in Inset B in the 
illustration. The black patch shows the area 
around Sydney more -or less covered by 
built-in streets. First of a ll the sterile narrow 
rim of sandstone was settled near Circular 
Quay (white in Inset A). Brick pits were 
dug near Ultimo at the nearest spot where 
the overlying shales ( 6) occurred. Near 
Rosehill (now Han·is Park) the shales were 
found to offer much better soils than at Cir
cular Quay, so Parramatta replaced Sydney 
temporarily as the cent re of settlement. 
However, the deeper waters at the Quay 
made Sydney the chief port, while the 
Nepean Sil ts at Windsor (8 in Inset A) soon 
surpassed Rosehill as the gra nary of the 
colony. 

As Tench o bserved in 1791 , settlement 
inevitably spread over the Wianamatta 
Shales (Inset A) ; and settlement on the 
northern Hornsby plateau only occurred in 
the narro~. capping of shales along the 
narrow d 1V1des between the deep sterile 
gorges. Gordon was such an early centre. 
For 60 years the c ity grew o nly on the fl at 
~wlands of the Wianamatta Shales towards 
arramatta. Then the p icturesque rocky 
~ags of t.h~ North Sho re began to attract 
eal~hy cttLzens. With the industria l ex

pansion of the last 50 years ho uses and 
fa t · ' 
1 

cones sprang up to the south-west in the 
owlands of the St ill stand. 

k Sydney is unlike any other la rge c ity 
c nown

1 
to the writer, in tha t it is almost 

omp etely hemmed in by a belt of sterile 
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and a lmost empty terrain. T he Inset B 
shows this huge area as a blank, only 
c rossed by a narrow belt of settlement at 
Katoomba (K.) . Only the northern geology 
is shown in Inset A , but if a complete geo
logical ma9 be consulted this empty area will 
be found to be built up of the very sterile 
sandstones (5) or the granites (2) of very 
much older date. Even more of a disability 
is the deeply dissected topography, due to 
the e rosion by the rivers on the elevated 
crust, as shown in the main diagram. 

The elevation of 3,000 feet (giving cool 
summers ) and the lovely scenery in the val
leys below the Katoomba Plateau, have led 
to a quite extensive settlement of a tourist 
nature. This environment has also made 
possible the development of the huge Warra
gamba R eservoir (black), which drowned 
very little good farming land . T he near
empty area on the Nepean Ramp, with its 
four reservoi rs, is also rather poor for agri
culture, since on this slope the Wianamatta 
Shales have been stri pped, thou~h they a re 
still present on the fairly level plateau south 
of Mittagong. 

Beyond the Great Divide (which should 
not be called a " range") we find large areas 
of better soils based on Paleozoic rocks and 
granites. These have not been eroded into 
deep gorges as have the eastern flanks of 
the Great Divide. H ere, then. we find wide
spread and p roperous farms and grazing 
lands near Bathurst (B.) and Goulburn, as 
our Inset B indicates. 

35-mm. Colour-slides of 
Museum Exhibits 

A series of 35-mm. colour slides, illus
trating various Australian M useum exhibits, 
are o n sale a t the Museum. 

T heir subjects jnclude Aboriginal ex
hibits, insects, named specimens of sea
shells, a nd a Funnel-web Spider exhibit. 

These slides will be of particular interest 
to teachers , school pupils and amateur natu
ralists. They are ava ilable only at the 
Museum . 
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Rich and Varied Insect Fauna 
By DA VID K. McALI'INE 

THE insect fauna of the Sydney district 
is, for a temperate climate, quite ric~ 

and varied and, judging from the fossil 
record, it has been so for many millions of 
years. The present nature of the insect 
fauna has been determined by its accessi
bility to faunas of other regions, the climate, 
the flora , the influence of other animals and, 
to some extent, by evolu tion with in the area. 

Many of the insects belong to groups 
which appear to have evolved within Aus
tralia and have few, if any, close rela6ons 
overseas. Such insects form a much more 
conspicous part of the fauna near Sydney 
than they do in North Queensland but do 
not dominate the fauna to the same extent 
as in Tasmania a nd Victoria. Even in the 
nearby Blue Mountains the proportion of 
these insects is higher. Some representa
tives of these old endemic groups which are 
to be found a round Sydney are the Common 
Brown Butterfly (Heteronympha merope) 
and the Toadstool F ly (Tapeigaster marRi
nifrons ) , both of which occur in suburban 
gardens. 

There are also insects which have reached 
Sydney more recently from the north and 
which seem to have originally entered Aus
tra lia from adjacent tropical regions. 
Among these are the swallowtail butterflies 
(Papilio ) and many more of the common 
butte rflies, beetles, flies and other insects. 
A considerable number of them have evolv
ed local species since a rriving in Austra lia 
and have become adapted to a temoerate 
climate. Thus the tropical butterflies of 
the genus Delias a re represented by the 
Imperial White (Delias harpalyce) in New 
South \¥ales and Victoria. Most of the 
introduced insects have been accidentally 
transported. the l-l oney Bee ( Apis melli
fera) being one of the exceptions. There is 
a relatively high proportion of economica lly 
important snecies among the introduced in
sects, including both pest species and snecies 
introduced fo r the purpose of combating 
pests. 
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The Scorpion-fly H orpobiuacus tillyardi, 
found in open heath scrub, uses its long legs 

to grasp the insects on which it feeds. 

Drawn by . B. Adams. 

There are numerous kinds of environ
ments close to Sydney which support notable 
insect populations. T he natural vegetation 
consists o f wet and dry sclerophyll forests 
(eucalypt forests ). heath scrub and small 
areas of rain-fo rest. Sand dunes. marshes 
and mangrove swamps a lso occur. Some 
insects li ve in the fresh-water streams and 
swamps a nd a few inhabit the sea-shore. 
In develo ping the country for his own re
quirements man has made new environments 
for insects, ranging from pastures a nd culti
va ted a reas to h uman dwellings. 

Some Noteworthy Species 
The drago nftic fOrde r Odo nata) are 

common insects. T he ir ca rnivo ro us la rvae 
may be found in a ny freshwater s tream near 
Sydney, while the swift-fty ing ad ults some
times appear in eno rmo us numbers in gar
dens when a warm weste rly wind is blow
ing. The la rvae o f mavllies (Order Epheme
roptera) and c~ddi s-A i es (Order Ti·ichop· 
tera) a re abu·1da11t in sma ll rocl<v streams 
in the Hawkesbury sandstone, a nd the adults 
may be seen fl y ing over the streams o r rest
ing o n nea rby vegetatio n. 

Tlu! Australian M usetl/11 M a[?a:.ine 



cockroaches belonging to the Order 

1 
ttodea are represented by both intro-

d
B aed and native species. The American 

uc p . l I . ) . C kroach ( en p .a ne a amencana IS a 
0~0100 scavenger of settled areas which 

coters houses and may damage foods. The 
en1.1·ve Burrowing Cockroach (Panesthia 
na · I · · h b h 
1 evicollis) lives m eo o mes m t e us and 
i~ some gardens, but fully-winged indivi
duals are rarely seen because they chew off 
each other's wing~. This species does not 
enter houses and IS not a pest. 

Several large species of cicadas (Order 
Hemiptera) are common near Sydney. The 
most plentiful species in settled areas is the 
Yellow Monday or Green Monday (Cyclo
cbila australasia). Besides the familiar 
green and yellow forms of this species, there 
;re the variety spre ta , with a black abdomen 
and black markings on the thorax, the very 
dark-coloured " Black Prince" and a bluish 
or turquoise fo rm. The shrill sound pro
duced by several of this species in unison is 
ear-splitting at close quarters. 

Only a few of the enormous number of 
beetle species (Order Coleoptera) may be 
noted here. The jewel beetles (family Bup
restidae) are elongate beetles, often brightly 
coloured or conspicuously patterned. The 
adults a re often fou nd on the flowers of 
such native plants as Dwarf Apple (Ango
plzora cordifolia) and T ea-tree (Leptosper
mwn). T he larvae excavate burrows in the 
trunks of trees. 

A cl ust~r of Sawlly 
larvae. 

Photo.-o. H. Wilson. 

December, 196() 

The Christmas or King Beetles (Anoplog
nathus) are mostly large, pale-brown beetles 
with a metallic greenish or pinkish gold 
sheen on the head and thorax. They appear 
in large numbers for a short period in 
December and may severely damage the 
foliage of ornamental eucalypt trees. 

The Steel-blue Sawfly (Perga dorsalis ) is 
most frequently seen in the larval stage. The 
larvae, which live in clusters on the foliage 
and stems of eucalypts, resemble blackish 
caterpilla rs. Tlhey feed on the leaves and, 
when fully grown, pupate communally in 
the ground. The adult is about one inch 
long, metallic black with yellow areas on the 
thorax and yellow-brown wings. It is much 
more stoutly built than the wasps to which it 
is related. 

The largest ants to be found near Sydney 
are the Bulldog Ants (Mynnecia), which 
may reach an inch in length. Their long 
mandibles and painful sting cause them to 
be avoided by picnickers. The Bulldog Ants, 
which a re a lmost confined to Australia, are 
thought to be the most primitive of living 
ants. 

There is only o ne common Scorpion-fly 
in the Sydney district. This is Harpobittacus 
tillyardi, which may be found in open heath 
scrub at Heathcote, French's Forest and 
other localities. This insect is reddish-brown 
with clear wi ngs, and measures nearly two 
inches in wing span. The very long legs 
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are used for grasping other insects on which 
it feeds. A lthough this insect is quite com
mon, the natura l habitat of the la rva has 
never been fo und. L arvae have, however, 
been raised f rom the peculiar cubic eggs. 

T he Robber-flies (family Asilidae) are 
characteristic of the Austra lian bush . T hese 
carnivorous insects are often seen with some 
smaller insect impaled on the proboscis or 
held between the legs. There a re small , 
slender k inds (e.g., Leptogaster) and very 

Increase in Price 
of Magazine 

As from the issue of March 15, 
1961, the price of "The AustraUan 
Museum Magazine" will be increased 
to 3 / - a copy (3 16 posted). The sub
scription rates (posted) will therefore 
be 14 I - a year and £2 I 2 I - for three 
years (the full volume). 

This has been made essential by 
rises in the costs of printing, paper 
and process-engraving in recent years. 
Tt is the first increase in the price of 
the magazine since 1949, except for 
an extra charge of Id. per posted copy 
in December, 1959. when hiRher 
postal rates raised the postaf?e on the 
maf?azine from 3d. to 5d. l t was then 
decided to hring the nosted price to 
the round figure of 216, instead of 
2 I 5. and thus offset. to a very slif?hl 
extent. the heavy increases in produc
tion costs since 1949. 

The fact that the price of the 
maf.?azine has remained practically un
changed for 1 I years indicates the 
Museum Trustees' desire that this 
educational and authoritative publica
tion, the only one of its kind in 
Australia, shall be sold at as low a 
price as possible. 

Improvements have been made to 
the magazine in the past two years, 
and this policy will be continued 
wherever practicable. 
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large o nes, such as Blepharotes coriareus. 
which measu res up to three inches in wing 
span and flies very swiftly. 

T he Bush F ly (M usca sorbens) closely 
resembles the familia r House-fly (Musca 
domestica) in appearance. It causes con
sidera ble annoyance o ut of doors during the 
summer, both inland and on the beaches. 

Saunder's Case-Moth 

T he larval case of the Saunder 's Case
moth ( Oeceticus elongatus) is a familiar 
o bject in Sydney gardens. I t is a long spindle
shaped structure of tough si lk to which 
pieces of stick a re attached . T he anterior 
part of the la rva protrudes from one end 
when feeding or moving about, but it rapidly 
withdraws into the case on being disturbed. 
I t eats the leaves of a variety of plants unti l 
ready to pupate ins ide the case. The female 
moth is wingless and does not leave the 
case. The winged black a nd reddish coloured 
male visits the case of the fema le and the 
eggs a re la id inside it. 

T he Skipper Butterfly family (H esperii
dae) includes a subfamily, the Trapezitinae, 
which is a lmost exclusively Australian, only 
a few species occuring in New G uinea. At 
least 27 species of the subfamily occur in 
the Sydney d istrict and the Blue Mountains. 
T he E liena Skipper (Trapezites eliena), one 
of the commonest spedes, is brown with 
bright yellow spots o n the wings. T he larvae 
of this and a llied species eat the harsh, 
tufted, grass-l ike leaves of Lornandra longi
folia, a common plan t on the poor sandstone 
soils. T he du ller-coloured species of the 
genus Toxidia a re f requently seen in gardens. 
T heir la rvae feed on grasses. 

The Blue Fanny Butterfly (Papilio sar
pedon choredon) is the A ustralian race of a 
species which extends thro ugh the Malay 
Archipelago to Ind ia. It reaches some dis
tance south of Sydney, where it is one of 
the best-known swallowtail butterflies. The 
adult is a handsome black and sky-blue 
insect with trian~u lar wings. T he bright 
green larva fo rmerly ate the leaves of various 
native plants, but now feeds principally on 
the introduced Camphor Laurel in Sydney. 
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