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(Cockatoos were seen in large numbers,
and the Rose-breasted Cockatoo or Galah,
('acatua roseicapilla, was by far the most
plentiful.  Not only did they occur in large
flocks throughout the Gulf country, but
they oceurred in practically every part of
inland Australia visited by us during the

The car and trailer climbing the steep bank after crossing

the Leichhardt River. At this point a hard band of rock

crosses the river bed and makes a solid, but extremely
rough natural crossing.

[Photo.—T'. G. Campbhell,

five thousand odd miles travelled. So
numerous were they in pla(,(“: that the ground
appeared pink and grey in colour, as the
birds fed together in large numbers.

One of the most striking birds of this

group was the Banksian or Red-tailed
Cockatoo, Calyptorhynchus banksi.  This
species is more aboreal in its habits than

most members of the cockatoo family. It
has a wide distribution throughout inland
Australia, usually occurring in small flocks
of less than a dozen individuals. Their
stout beaks enable them to crush the hard
woody fruits of native plants and eucalyptus
seed oa]mulv while the bark of trees is
stripped off in their search for beetle grubs
and other wood-boring insect larvae. Sul-
phur-crested Cockatoos, Kakaloe galerita,
were also seen in considerable numbers,

particularly in the early morning along the
river banks. As they perched on trees
overhanging the water, the reflections of
these beautiful white birds were mirrored in

the still waters below. On being approached
more closely they would take to flight,
uttering shrill cries of alarm, wheeling

round overhead or else flying away to some
more secure place, further removed from
the prying eyes of the traveller. Occasionally
flyving in company with the sulphur-crested
species were observed odd individuals of the
Pink or Major Mitchell Cockatoo, one of the
most beautiful, but at the same time less
plentiful of the inland species.

Pigeons and doves were very numerous,
and the former wusually heralded their
pl esence by a sharp whirring sound as the

.ar disturbed them while feeding upon
thv ground. Top-knot Pigeons, Lopholaimus

antarcticus, were met with in large numbers,
and along the banks of the Leichhardt

flocks numbering hundreds of individuals
would be seen resting on trees or else feeding
together on the ground. This interesting
fruit pigeon derives its vernacular name from
a peculiar crest upon its head, and is a
widely distributed species throughout various
parts of Kastern Australia. Owing to the
fact that this pigeon makes very good
eating, its numbers are becoming ¢ onside mhl\
depleted in the more settled areas. Hm\-
ever, it is pleasing to see that this bird i

still plentiful, and in the vast spaces 1_}f
the Gulf country it should find a sanctuary
in which to breed unmolested. Captain
Cook first made the acquaintance of this
bird at the Endeavour River, near Cooktown,
where some of the birds were shot for food.

Another very common bird in the north
is the Diamond Dove, Geopelia cuneata,
which in common with other allied species
is usually referred to as a * dove,” though
really it is a small pigeon. Small and large
flocks, varying in numbers from less than a
dozen to fifty or more individuals, were to
be seen in every direction. Of a general
brown colouration, these graceful little
birds could be readily distinguished by a
number of clearly defined white marks on
the shoulders.

In the more open spaces covered with

Mitchell and Flinders Grass Budgerygars,
Melopsittacus  undulatus, were extremely
abundant. Large flocks consisting of hun-
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dreds of individuals would cirele round,
wheeling swiftly before making a landing.
When settled they covered the ground with
a restless heaving mantle of green, ever and
anon some individuals hovering up and down
on the outskirts of the flock, so that the
birds were always in a constant state of
unrest. When on the wing they were
being constantly preyed upon by hawks,
which would swoop down from above in
their endeavour to seize a vietim from
among the swiftly moving flock. A won-
derful sight was presented by these small
parrots, which, flying at great speed, would
suddenly wheel as one individual in order
to avoid the onslaught of some marauding
hawk. As they wheeled in precipitous
flight brilliant splashes of colour appeared
for an instant like the flash of an opal, as
the sunlight played upon their green and
gold plumage, and then in a flash dis-
appeared. What was always a source of
wonderment to an observer was the pre-
cision with which the birds would change
the direction of their flight. One second
they would be flying rapidly in one direction,
and the next they would be travelling back
the way they had come. Every individual
in the flock would turn in quite a confined
space, accomplishing the turn with apparent
ease, and without in the least interfering
with or jostling his neighbours. It was
during these rapid aerial manoeuvres that
the sunlight made such a wonderful display
of their brilliant colours.

A pleasant interlude to our trip was a
call at Armranald Station, some forty miles
distant from Burketown, where, during the
few hours of our stay, we were hospitably
entertained by Mr. and Mrs. Stadham and
their family. While there we had an op-
portunity of examining the skull of a large
Estuarine crocodile, Crocodilus  porosus,
which Mr. Stadham had secured near where
we crossed the rocky floor of the Leichhardt
River, about eight miles from Augustus
Downs Station. The cavernous jaws of
this reptile, with their rows of teeth gave
some idea of what their owner must have
been capable, and were a strong argument
in favour of bathing in a benzine tin on the
river bank, rather than in the river itself.

On a lagoon at the back of the homestead
numerous birds swam about quietly, waded

in the shallows, or else rested beneath the
trees lining its banks. Though only 4
stone's throw from the house these bipgg
were quite unperturbed, and enjoyed the
sanctuary provided for them. Mr. Stadham
had not permitted them to be hunted o
disturbed in any way, and it was a pleasant
and rather rare sight to see such a variety
and concentration of bird life in such close
proximity to human habitation. Herong
and egrets waded about in the shallow water
at the edge of the lagoon, searching for small
crustacea and other suitable morsels. Black
Ducks, Anas superciliosa, swam up and down
the lagoon, but looked very small indeed
when compared to the huge bulk of a pelican,
Pelicanus conspicillatus, which appeared
like an ocean leviathan alongside the smaller
ducks. This bird is the only member of
the family Pelicanidae found in Australia.
and, though the family has a wide dis-
tribution throughout the world, the Aus-

tralian species is the largest member. Peli-
cans are widely distributed throughont
Australia, Tasmania, and New Guinea.

Though usually found inhabiting lakes and
rivers, they are also to be found at times
on the sea coast. This bird was first re-
corded by the Dutch explorer, Vlamingh.
who saw them on the Swan River in 1697,
and some years later Dampier recorded the
birds from Shark Bay, Western Australia.
In his journal Vlamingh refers to these’
birds under the very appropriate name of
“kropganzen,” the English meaning of
which is ** crop geese.”

THE BARCLAY RIVER.

A short time amidst pleasant surroundings
was spent on the Barclay River, which, with
two other large tributaries, runs into the
Albert River, and upon which the town of
Burketown is situated. Though the river
was only a few inches deep near our camp.
and one could easily leap across it in most
places, it contained clear running water
and this was a welcome change from the
dry river beds or chains of muddy water

holes which prevailed in the drought-
stricken areas further south. Along the

banks pandanus palms overhung the water.
and a host of other plants, growing in crowde
profusion, gave a tropical atmosphere which
was a delightfully new experience. As I
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A profusion of Pandanus and other iropical vegetation
along the banks of the Barclay River. The long grass
in the fore-ground was the haunt of numerous wallabies.

[Photo.—T. G. Campbell.

was late in the afternoon when we selected
a camp site, I was able to bestow but little
more than a glance upon our surroundings,
but that night 1 sought my sleeping-bag
with a firm resolve to explore along the river
banks. for a short distance at least. on the
morrow. The next morning [ was off im-
mediately after breakfast, and taking camera,
gun, and collecting material, 1 set out along
the river bank. In the bright sunshine
various species of butterflies were hovering
over flowering shrubs, and after much trouble
I succeeded in securing a few examples of
Euploea corinna, Acraea andromacha, and
Hypolimnas bolina, besides one or two
smaller and less conspicuous species.

Back from the river bank a few yards the
tufts of the Flinders Grass provided ample
hiding for numerous wallabies. which as far as
could be ascertained were Macropus agilis.
As T walked through the grass these wal-
labies would be disturbed and go bounding
away at my approach. Well defined
“squats 7 from which the animals were
disturbed could be found by searching in
the vicinity. It was no uncommon sight
to see three or four wallabies at a time,
either hopping lazily away into the timber,

or else sitting up a few yards distant gazing
at the intruder. Sometimes one would
almost walk on top of a resting wallaby,
and the sudden scurry of the frightened
animal as it bounded away was somewhat
startling until one became accustomed to it.
In trees overhanging the creek pigeons called
softly to one another while resting in the
peaceful security of the river’s pandanus-
filled banks. From their retreats among the
roots of shrubs and accumulations of flood
debris lining the stream, lizards of various

A large

“‘goanna’’

Varanus varius,
Barclay River.

secured on the

[Photo.—2', . Campbell.
kinds came out to enjoy the glorions sun-
shine ; even during the month of August it
was quite hot during the middle of the day.
While wandering along the bank in search
of specimens I was startled by a commotion
among the stems of some pandanus palms.
and was just in time to see a large wild
pig, which had been disturbed at my approach
go scurrying away among the undergrowth.
I examined the spot and found the retreat
which it had so hastily vacated, snugly



312

THE AUSTRALIAN MUSEUM MAGAZINg

concealed among the palms a few feet from
the water’'s edge. Wild pigs, which are the
domestic species thrown back to the wild
state, are fairly common in some parts of
Queensland. In river beds and other favour-
able situations, where the soil is soft, they
are able to dig for various roots and tubers
of native plants. T was told that pigs occur
in appreciable numbers in the Diamantina
Valley, in the vicinity of Winton, and they
are apparently widely distributed elsewhere,
but only on this occasion was I fortunate
enough to catch a glimpse of one.

CONCLUSION.
During our travels in the Gulf country
we visited many interesting places, and on
numerous occasions enjoyed the warm hos-

pitality which was extended to us by the
various station folk and ()bl.l('l‘f-‘- who populate
this sparsely settled portion of Australiy
To them I am indebted for much usefyl
information, and for showing me things of
interest which 1, mmccustnmed to thi_‘.
country. would otherwise have missed.
Thahks to their kind generosity and ever
ready help, I was able to gain at least some
slight knowledge of the country and its
denizens, which materially assisted my own
observations. Owing, however, to the dry
conditions prevailing at the time of our visit,
we did not see the country at its best, but
enough was seen during our short stay to
establish a desire to again visit this region,
and enjoy further the delights and wonders
of nature in the Gulf country.

Obituary.

GEORGE WILLIAM McANDREW.

Mr. G. W. McAndrew, who died at Shell-
harbour, South Coast, on November 2nd,
1928, at the age of fifty-three, was in April,
1926, elected as Honorary Correspondent
of the Museum in recognition of his valuable
services as a voluntary collector. His avo-
cation was the study of the molluses and
other marine invertebrates found on the
coast near Shellharbour. He had a natural
gift and great discrimination as a collector,
and the Museum is indebted to him for many
valuable finds and novelties. He was quick

to recognize specific differences and the new
species and records for which he was res-
ponsible form an imposing list. He.hatl
devoted special attention to the chitons
and his collection of these primitive m()l‘[u.-:'t.'s
was remarkable for its wealth of varieties
and the splendid condition of the specimens.
He was quiet and unassuming in manner ai
exceedingly obliging in disposition, always
willing to make a painstaking search for
any desired marine organism. His death
is a serious loss to the Museum.
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With the Great Barrier Reef Expedition .

G. P WHITLEY

by
and W. BOARDMAN.

The headquarters of the British Great Barrier Reef Expedition on Low Island, off Port Douglas, North Queensland.
The lighthouse and coconut palms are dominant features of the colourful little island whilst, in the foreground,
blocks of coral and small clams have been exposed by the falling tide.

At six in the evening, the northermost land
In sight bore N. by W.AW. and two low woody
islands, which some of us took to be rocks above
water, bore N.1W.

HESE few words from the journal of

Captain Cook were penned in June,

1770, a few days before his vessel, the
En.r_fea.vou-r, went aground on a coral reef,
and provide us with the first impression
recorded by a white man concerning Low
Isles—isles destined to become famous in
the annals of Australian marine biology by
reason of their selection as the headquarters
of the British Gireat Barrier Reef Expedition.
Since  Cook’s discovery, however, curtai_n
dttention has been given to these tropic
iSl(ﬁS h\( seientifie “'[;')]‘k{'.l‘b!. Some of the
t'-hal‘miiig pictures which adorn Saville-

[Photo.—W. Boardman.

Kent's Great Barrier Reef of Australia were
secured on the Low Isles reefs. H.M.S.
Penguin visited the locality in 1905 to make
surveys, and, in recent years, the late Charles
Hedley and the late Surgeon-Lieutenant
W. E. J. Paradice, R.A.N., landed there
when attached to H.M.A.S. Geranium. A
lighthouse was erected on Low Woody
Island in 1877 and has given continuous
service for more than half a century.

The Low Isles lie off Port Douglas at the
eastern base of Cape York Peninsula. They
are approximately half-way between the
outer Barrier Reef and the mainland so
that the expedition is within easy reach of
either. Both isles are true coral formations
but differ much in character and fauna.
Low Woody Isle, on which the expedition
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The coral growths at
Low Isles are not very
prolific, no  rich e
crest or luxuriant coral
such as is usually foyg
in like situations, bej,
present. l'{nv'.‘e\-'c.r= the
great sand-flat in g,
lagoon harbours an s
semblage of marine fopyg
amazing 1n variety apg
interest. Resting on the
surface are scores (f
Horseshoe Clams (Hip-
popus)  with  emerald
green mantles, and he.
neath every boulder is 3
wealth of brittle stars.

crabs, sea WOrms,

“ Skull Reef,” Low Isles, where blocks of Brain Corals, sponges, and the like,
exposed at exceptionally low water, suggested to Saville- S "
Kent a battlefield strewn with skulls. At the time of ow

[Photo.— W

has its headquarters, is hardly four acres in
extent, and on it are also situated the light-
house and the homes of its keepers. This
“ speck of land " rises only a few feet above
high water level and is surrounded by a
beach of coral sand and shell debris. The
other island is much larger, being about a
mile long and one quarter wide, and lies
half a mile or so to the eastward. The
two isles are connected by a sand flat,
which is exposed at low spring water but
which becomes a shallow lagoon when the
tide is full. Both are surrounded by an
irregular ring of more or less exposed dead
coral fragments, in parts only a few feet
wide, in others many yards. This bank of
dead coral, which must weigh hundreds of
thousands of tons, is evidently mostly
heaped up by the fury of gales. Here and
there one sees where a newer and whiter
coral layer has been piled on a discoloured
older one. A dense tropical mangrove
swamp covers the larger island, within
whose confines some of our most interesting
experiences were gained, and after a day or
two at work on the main lagoon flat we would
be drawn once more into its mysterious
depths as if attracted by some magnetic
force. The lines of approach to the centre

of this swamp lie along tree-lined avenues.

which usually narrow to form mere tunnels
through the foliage and finally lose them-
selves amongst a maze of roots.

visit, as guests of the
expedition, last October,
Low Islet was a hive of industry, its thirty
odd inhabitants making the little spot
probably one of the most densely populated
places in Queensland.

Boardman,

The main work of the expedition is of a
highly technical and purely scientific char-
acter, but the results gained will doubtless

' - sles:
Clams and exposed corals in the ** moat '* at Low IS
Mangrove forest in the distance.

[ Photo,.— W, Boardmait
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Members of the British Great Barrier Reef Expedition.
Left to right : (back row) C. Wishart, A. G. Nicholls,
J. E. Young, G. Tandy, G. W. Otter, H. C. Vidgen,
and F. W, Moorhouse ; (front row) Mrs. Stephenson,
Dr. T. A. Stephenson, Miss S. M. Marshall, Dr. C. M.

organisms of our northern seas.
This is a most important piece
of research, as it is largely
upon plankton that fishes and
other  commercially valuable
marine animals depend for food.
Mr. Russell goes out in the
expedition launch Luana every
week to take samples of
the plankton by hauling very
fine-meshed nets vertically and
horizontally through the water,
The results have shown the
presence of many small shrimp-
like creatures (Copepoda), fish
eggs and larvae, arrow worms,
and other microscopic forms of
animals and plant life in vary-
ing proportions. Mr. Russell

Yonge (leader), Mrs. Yonge. F. S. Russell, Mrs. Russell,

and A. P. Orr.

[Photo.— J. H. Cuarter.

throw much light on many economic prob-
lems concerned with the Great Barrier
Reef, and commercial ends will thus be
indirectly served.

Dr. C. M. Yonge, the leader of the ex-
pedition, is studying the feeding habits of
the coral animals and the methods by which
they digest their food. Tiny plants, known
as symbiotic algae, live actually in the flesh
of the coral polyps and play an important
part in producing oxygen for the use of
the animals. These algae have

predicts a richer harvest later
but he will probably have
left Low Isles before its advent.
Mr. J. C. Colman, of Oxford
University, who will have taken
over his work, will, it is hoped, see the
tulfilment of this prophecy.

Mr. A. P. Orr is the chemist and analyses
samples of seawater taken at various depths
at different stations by means of an ingenious
invention in the form of a bottle which seals
itself automatically when required. The
salinity, temperature, acidity or alkalinity,
phosphate and oxygen content, and hydro-
genion concentration of the water are con-
stantly studied, and their effects on the
marine life recorded.

also been found in the tissues
of such diverse animals as
clams, certain sea anemones,
and a few kinds of worms.
Dr. Yonge is also investigating
the breeding habits of the

pearl oyster, and hopes, when
the season is favourable, to
obtain their fertile eggs and
study the development of the
young. Mrs. Yonge assists her
husband with his work and,
being a doctor of medicine,
looks after the health of the
islanders,

Mr. F. S. Russell, of the
Marine Biological Association,
Plymouth, is investigating
the plankton or minute floating

View of the bank of dead coral fragments which almost
encloses Low Isles and is exposed at low water,

| Photo.—W. Boardman.
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all are portrayed to the same scale.  After
a year has elapsed, these blocks will be
photographed again by the same meang
and definite knowledge of the growth.
rate of the corals will be gained. The
task of keeping the delicate corals alive
and unbroken, the cataloguing of the
coral blocks, their photography, and
their deposition in very carefully selected
parts of the lagoon, constitute work of
considerable magnitude, and Dr. Ste-
phenson frequently worked from dawn
to after dark, day after day, to complete
even the initial preparations. Never-
theless, successful results are hopefully
anticipated and eagerly awaited. Mrs.
Stephenson is also employed in zoological
research, the breeding habits of various

A closer view of part of the detritus bank showing dead
coral fragments, amongst which a worn mushroom coral

is prominent.
[Photo,—W. Boardman.

Miss 8. M. Marshall, of the Scottish Marine
Biological Association, co-operates with Mr.
Orr in his investigations and these two
scientists have written standard treatises in
collaboration. By means of a centrifuge,
Miss Marshall obtains a precipitated mass
of the smallest organisms in a given
sample of sea water and then counts
them under the microscope, employing a
very exacting technique demanding tre-
mendous patience.  Dia-
toms, which are very small

types of marine animals receiving her

attention. In a cool place near the

laboratory, there are many kinds of

live young animals in jars, dishes,

and finger-bowls. Of these, ** Angeline "

and ° Beatrice,”” a couple of Blue
Swimming Crabs, have yielded interesting
results.

The botanist of the party, Mr. Geoffrey
Tandy, of the British Museum (Natural
History), is engaged in investigating the
breeding of algae and the collection and
identification of species. Every marine
plant, from the minute algae which form a
“ sea-sawdust 7’ as they teem in millions
the water, to the stately mangroves on their

aquatic plants, are Miss
Marshall’s speciality, and
the relative abundance of
the various oceanic and
inshore species has been
the main object of her
investigations on Low
Isles.

Dr. T. A. Stephenson,
from the University Col-
lege, London, is particu-
larly keen on the study
of the growth-rate and
life-histories’ of corals.
Some hundreds of pieces
of living corals have been

mounted on cement blocks
and photographed beside
a graduated rule from
identical aspects, so that

Island.

The expedition’s launch, ** Luana '’ anchored at Snapper

On the mainland, the heights of Alexandra
are seen in the background and the

Daintree Valley

on the left.

[Photo.— W . Boardman.
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arched roots, claim his expert attention.
Whereas most of the members of the ex-
pedition are photographers, Mr. Tandy is
also a cinematographer, and has exposed
many interesting films dealing with the
work of the expedition and the curiosities
of reef life.

Mr. Guy W. Otter, from Cambridge
University, is specialising in the study of
the life-histories of marine boring organisms,
and has placed, with unremitting energy,
many slabs of stone and pieces of wood in
selected positions on the reefs to catch
shipworms and other boring molluses to-
gether with their crustacean associates.
His work is of considerable economic im-
portance, as the damage done by these
animals in harbour structures and wooden
ships is colossal.

The geographical side of the expedition’s
work is being performed by Messrs. J. A.
Steers and F. M. Spender of the Royal
Geographical Society.

Two Australian university graduates are
attached to the expedition. Mr. F. W.
Moorhouse, of Brisbane, is investigating
the life-histories of the Trochus or pearl
button shell, mangrove and rock oysters,
béche-de-mer, and other animals of com-
mercial value. Mr. Aubrey Nicholls, of
Perth, assists Dr. Yonge in his intricate
and difficult work of examining extremely
small objects, such as the living cells of
coral tissues, and in the study of the bio-
nomics of the pearl oysters.

A seaplane of the Royal Australian Air
Force took aerial photographs of Low Isles
and the adjacent reefs. From these has
been made a large mosaic giving a bird’s eye
view of the whole field of investigations, and
upon this future work in the mapping out of
the distribution of marine life in various
zones will be based.

The present article is the introduction to
a short series describing and illustrating
some of the more interesting invertebrates,
fishes, and other features of Low Isles.

Among recent, visitors to the Museum may
be mentioned the following :—Mr. V. Bent,
Manager of Lever Brothers’ Estate, British
Solomons, who is interested in ethnology,
and who, on his return to the islands, will
endeavour to secure specimens for our
collection ; Mr. J. Thomas Peet, member of
the Historical Society of Western Australia,
seeking information on the early history of
his State ; Mr. E. V. Knapp, Nelson, New
Zealand, worker on Maori flake-work ; Mr.
Keith Kennedy, student of primitive m uslcal
instruments ; Dr. R. Hamlyn Harris, City
Entomologlst Brisbane.

During October, the Rev. R. T. Wade,
M.A., The King’s School, Parramatta, worked
at the Museum studying fish skeletons.

On 15 October Miss M. Deer, B.Sc.,
Teachers’ Training College, Sydney Uni-
versity, brought a party of students to the

Museum, and inspected the exhibits, es-
pecially the section of Australian mammals.

The five members of the Museum staff,
Messrs. F. A. McNeill, Iredale, G. P.
Whitley, A. A. Lumgatonv and W. Board-
man, who were detailed to work on the
Great Barrier Reef, with the British Ex-
pedition under the leadership of Dr. C. M.
Yonge, have now returned to the Museum
bringing a large and varied collection of
specimens secured on the Reef.

Mr. W. W. Thorpe, Ethnologist. has re-
cently classified and arranged the flaked
stone implements in the Department of
Geography, Sydney University.

The Anthropological Society of New
South Wales held its inaugural meeting on
November 8th in the Museum Lecture Hall,
when Dr. W. L. Warner lectured on his
recent investigations among the aborigines
of Arnhem Land. _ _
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The Lure of a Mangrove Swamp.

By ANTHONY MUSGRAVE.

N a recent number of Punch Topsy,
M.P., writing to a friend from Jamaica
says, ' have you ever been in a mangrove

The Red Mangrove, Rhizophora mucronata, growing at
Low Isles, N. Queensland. The aerial and arching
roots are here seen to advantage.
[Photo.— W. Boardman.

swamp, my dear. Nature at its most
revolting . . . if you can imagine the smelliest
forest merely growing in a deep drain, and
of course the most emetical red and black
crabs quite clambering about the branches,
my dear too nephritic.” To offset this
delightfully harrowing description we may
turn to a presidential address of the late
(harles Hedley to-the members of the Aus-
tralasian Association for the Advancement
of Science, and read the opinion of one who
had ** delightful recollections ** of the strange
fauna and flora of a mangrove swamp.

He writes, It has been the fashion to
regard a mangrove swamp as a noisome,
repulsive, and unpleasant place. But |
find it pretty, interesting, and attractive.
Looking down from a hilltop, the mangrove
swamp stretches below like some vast green
meadow, and if the tide be full the green is
veined with silver. Transported to the
silver streak one may row up a long green
lane hedged in by walls of dense and glossy
foliage.”*

Seeds attached to a ftree

of Rhizophora
growing at Low Isles, off Port Douglas, N. Queensland.

mucronata,

[Photo.— . Boardman.

In this article I hope to prove myself a
true disciple of a man who has done so much
to enrich our knowledge of the mangrove
swamp, by endeavouring to dispel the
miasma of ignorance and prejudice \\'hl*‘.h
envelops the minds of many of Topsy?
constituents.

Hedley, Rep. Awstr. Ass. Advanc. Sct., [2th
Mecting, Brisbane, 1909 (1910), p. 341,
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** Fair Girls and Grey Mangroves."'

for the artist, and conceal many interesting problems for the biologist.

The arching and twisted limbs of these trees afford delightful subjects

This picture taken at Middle Har-

bour, Port Jackson, shows an Avicennia at low water with seedlings and pneumatophores clustered about

its base.

Before touching on the animal life to be
found among the mangroves, the plants
themselves claim our attention.

What are mangroves ? Mangroves are
evergreen trees or shrubs occurring in salt-
marshes and along sea-coasts in tropical and
sub-tropical re-gio_ns throughout the world.
The origin of the term * mangrove " is hidden
in obscurity. About fifteen different kinds of
mangroves have been recorded from Aus-
tralia, and these are included in no less than
eight distinct orders of plants. Most of our
Australian species occur in Asia, and some
extend to America. It has been suggested
by Saville-Kent in his Naturalist in Australia,
that the term “* mangrove > would be more
ﬁtt-ingly restricted to the plants of the order
R-hizuph()raceae, so it is with this group
that I will deal first.

[Photo,—A. Musgrave.

EXPOSED ROOT-BEARING MANGROVES,

The Rhizophoraceae, or exposed root-
bearing mangroves, constitute plants almost
entirely tropical in their distribution and
occur in Asia, Africa, America, and Australia.
These trees or shrubs are characterised by
having opposite leathery leaves and the
flowers in small clusters. The four genera
Rhizophora, Bruguiera, Ceriops, and Carallia,
have representatives in Asia and some of
these extend down into Australia. They
are tropical plants occurring in salt-marshes,
and, with the exception of Carallia, their
seeds when they fall from the tree are in an
advanced stage of germination, a state known
as ** vivipary” and a mangrove characteristic,
and one which Strasburger in his 7'ext Book
of Botany, states, ““is to be regarded as an
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Bruguiera rheedii growing at Moreton Bay, Queensland,
The woody ** knees '' are conspicuous in the foreground.

[Photo.—C. T'. White.

oecological adaptation to the conditions of

life.”

The outer wall of the seed is split by the
radicle or future root of the embryo which
first grows from the attached end of the
seed. This radicle may measure thirty-
nine inches in Rhizophora. Its lower portion
swells to a certain extent and the embryo
hangs by the seed leaves or cotyledons until,
as a result of its weight, it separates from
the tree and falls into the soft mud or into
the sea. Should it chance to fall into the
sea 1t may at length be deposited on a
neighbouring mud-bank where conditions
are favourable for its future development,
or it may be swept out to sea to perish.

Stilt-roots, or respiratory roots, are de-
veloped by these mangroves on the lower
part of the tree; these arch and branch,
forming a complicated network, which
anchors the tree in the mud in which it
grows. Aerial roots are given off from the
main branches, and grow towards the mud.

The genus Rhizophora - includes - three
§Pecie§s, two in Asia, and one in Australia.
Che Red or Orange Mangrove, Rhizophora
mucronata, is the only species of the genus in
Australia. Its bark has been used exten-
sively for tanning, as it has been estimated to
vield from 28 to 40 per cent. of tannin.
It is the dominant form at Port Curtis,
Yeppoon, and at many other places along
the coast of north Queensland. The tree
derives its specific name of mucronata from
the leaves, which are mucronate, each leaf
having the mid-rib produced into a little

hard, sharp. point. This point is usually
absent in older leaves.

A near ally of Rhizophora is the genus
Brugwiera, which includes four species iy
Australia, though two of these, viz., Bruguiey,
rheedii and B. gymmnorrhiza are considered by
some botanists to be one and the same species,
B. rheedii extends down into norther
New South Wales, and leaves of this plant
collected by Banks and Solander in 1770 are
preserved in the herbarium in the Sydney
Botanic Gardens. This tree, which is also
called the Red or Orange Mangrove, is re-
markable for the hard, woody projections
or *“ knees ~’ which it sends out some distance
from the stem and which are covered with

A specimen of the Black or River Mangrove, Aegit‘{;;‘:
majus, growing at Port Hacking, N.S. W ales. fisres
the rounded apices to the leaves. The pneumatop

i 3 ; Avicennid.
in background belong to a ['}E‘I::':)‘— o Maibgrane:

breathing apertures. Rhizophora may }“
distinguished from Bruguiera by t!w lobes
of the calyx of the seeds. In Iif.*f-:”!";’f’m
there are four calyx segments, in Bruguert
from eight to fifteen. :
The Buttressed Mangrove, Ceriops
dolleana, which ranges from Asia to .“t""'“”f
Bay, Queensland, relies on buttresses “"
support. Mr. Francis, Assistant U“\"““‘"
ment Botanist of Queensland, has pointet

can-
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Grey Mangrove, Awic-
ennia officinalis, of the
order Verbenaceae, and

the Black or River
Mangrove, Aegiceras
majus, of the order
Myrsineae.

The River Mangrove
is also found at Port
Hacking and at Bate-
man’s Bay, which is
probably the southern
limit of its range, but
the Grey Mangrove
occurs along the coast
around Australia, but
not in Tasmania. The
River Mangrove ranges
from Ceylon and India

Avicennia

Grey Mangroves,
Hawkesbury River, N.S. Wales.
the pneumatophores which extend for some little distance from the stem.

[Photo.—A. Musgrave.

officinalis,

out that, with the exception of Ceriops, all
the Queensland buttressed trees are rain-
forest trees.

Another interesting inhabitant of a man-
grove swamp is the Milky Mangrove or
River Poison Tree, Kxcaecaria agallocha, a
member of the famllv Euphorbiaceae, oc-
curring from New South Wales to northern
Australia. According to the late J. H.
Maiden® when an incision is made in the
bark, a milky white sap exudes, and this
is 80 volatile that no one can gather a quarter
of a pint without being affected by it. The
symptoms are said to be a burning sensation
in the throat, sore eyes, and a headache.
A single drop falling into the eyes is said
to cause blindness. It is stated that the
natives of eastern Australia, as well as those
of New (Guinea, use this poisonous juice to
cure leprosy, but *° in Fiji the patient is
fumigated with the smoke of the burning
wood.” In India the sap is called * tiger’s
milk 7 and is applied with good effect to
inveterate ulcers.

THE MANGROVES OF PORT JACKSON,.

Coming south to Sydney we meet with
only two species of mangroves, the White or

*Maiden, Useful Plants of Australia, 1889, p. 187.

growing at
Their branches are so orientated to shade

through the Malay
Archipelago to Australia
and the islands of the
Pacific. Itisatall bush
about six feet or more in

Patonga Creek,

height, with glossy-green foliage and red
branches. Its leaves are at once distin-

guished from those of the Grey Mangrove
by the rounded apices, and are remarkable
for the fact that in the early morning they
are covered with salt- CI‘\htdIS secreted h\
special glands. The roots of the River
Mangrove, unlike those of the Grey Mangrove,
do not extend very fu' from the plant, and
pneumatophores or * cobblers pegs ' are
absent, but the roots sometimes run over
the surface of the mud for some distance,
or may be raised into knee-like projections
similar to those of Bruguiera. In the roots
is a special air-storing tissue which connects
with large pneumathodes.

The flowers of the River Mangrove are
white and sweet-smelling, and attract
numerous insects. The seeds of this plant
are horn-shaped, hence the generic name,

Aegiceras, which means * goat’s horns.”
The seeds are viviparous, germinating on

the tree.
THE GREY MANGROVE,

The White or Grey Mangrove, Awvicennia
. =

officinalis, has formed the subject of an
interesting paper by Mr. R. T. Baker®
*Baker, Journ. Roy. Soc. N.S. Wales, xlix.,

1915, p. 2567.
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and most of the information I have gleaned
about this plant has been derived from this
source. The late Charles Hedley,* Mr. A. A.
Hamilton,” and Miss M. I. Collins® have
contributed much that is interesting to the
ecology of this plant.

In sheltered land-locked bays, and on the
banks of tidal streams the Grey Mangrove
flourishes in the soft black mud. It grows
to a height of about thirty feet, and the trunk
1s usually short and gives off twisted branches
which are densely clothed with grey-green
leaves which throw a dense shade. The
leaves are opposite and pointed. The upper
side of each leaf is glossy, the under side
covered with short yellowish-coloured hairs.
On the upper side of each leaf are numerous
little pits, which Mr. Baker found * to be
quite different morphologically from what
obtains generally in stomata,” and ** efforts
were next made to find out what functions
other than those which usually obtain with
leaves, are performed by those of this man-
grove. Studying the trees carefully in
their native habitat it was noticed that the
stems almost invariably were inclined at an
angle (more or less acute) with the fore-
shore. It was at first thought to be due to
prevailing winds, but this, however, was
found not to be the cause. Next, it was
observed that the leaves of all the trees
were disposed towards the north—a case
of heliotropism apparently, and the question
naturally arose, why ? The answer came in
the observation that by such an orientation,
the pneumatophores were in shade, and so
it worked out that the directing influence
was to shade these breathing organs, and
in order to get this protection, the stem,
but more often the branches, grew in what-
ever direction this shade was obtainable.
It was also noted that wherever the breathing
roots became exposed for a length of time
to the sun’s rays, they perished, and then the
branches on that side of the tree died and
fell off—a truly botanical sympathy. Judg-
ing from the structure, the storage of a large
amount of water is also an important function
of these leaves.”

‘Hedley, loc. cit., p. 15.

SHamilton, Proc. Linn. Soc. N.S.
1919, p. 363.

SCollins, loe. eit., xlvi., 1921, p. 376.

Wales, liv.,

———

Pneumatophores or ‘'cobbler’s pegs ' of the Grey
Mangrove showing the pores or pneumathodes which
admit air to the root-system.

[Photo.—A. Musgrave.

The method of respiration in mangroves
provides one of the most interesting features
of these plants. According to Saville-Kent,
the true interpretation of the function of
the pneumatophores of Awvicennia was first
made by Dr. J. Bancroft of Brisbane, for in
a paper read before the Australasian As-
sociation for the Advancement of Science
for 1887, he gives an account of the breathing
roots of Awvicennia, as well as of those of
other mangroves.

The asparagus-like pneumatophores of
Avicennia grow upwards from the hori-
zontal roots and project for about eight
inches above the mud. Each pneumatophore
is about the thickness of a pencil and 1ts
surface is covered with rounded pores called
pneumathodes, which admit air and which
communicate with a system of air-passages
in the roots. JrFl](-".;-.;(\ : p“(\“"“nh“({{\.g vary
sonr_lewha,t, from the lenticels of plants which
maintain  a gaseous interchange between
the outside and the 2ases prv‘m-nt: in the
intercellular spaces of the plant. Dr. Banr
croft noticed a white powder floating on the
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Seedlings of the Grey Mangrove growing at Middle

Harbour, Port Jackson. The seed-leaves are still

attached and a seed with ﬁleveloping roots lies between
them.

[Photo.—A. Musgrave.

surface of the water among the Grey Man-
groves, and on closer inspection found that
it issued from the pneumatophores. To
ascertain the function of these organs the
doctor tried a simple experiment. He tied
a rubber bulb to the cut part of the root and
immersed the aerial portion in water. On
compressing the bulb, " air was found to
issue freely from the pores, and at no other
parts.” The function then of the pores,
he considered, was ** to supply air to the
root-system of the mud-inhabiting Avicennia
tree ; the office of the discharged powder
being to establish communication between
the air vessels of the plant and the outer
atmosphere by bursting open the cuticle
of the root.” The pneumatophores may
be regarded as serving the purpose of pre-
venting the horizontal roots, which are
always in soft mud, from becoming water-
logged.

The_r. pneumatophores are considered to
constitute important factors in building up
the land, as they retain all debris like a
comb and so cause a gradual increase in the
:‘*Ell“face depth of the mangrove swamp.
lh()l:lgh the pneumatophores of the Grey
3’_Ia-t'lgr0ve grow only to a height of about
eight inches, there is a mangrove occurring
m Queensland called Sonneratia alba, a
member of the order Lythrarieae, which
has_pneumam}')horcs attaining to a height
of six feet and measuring about four inches
In thickness at the base.

The viviparous fruits of the Grey Mangrove
have flattened capsules which consist of two
thick valves one of which is seeded. The
fruit falls on to the mud and there sheds its
outer skin or pericarp, and the stem " be-
gins to grow beyond the bunch of simple
hairs or blunt ending, from which roots
are sent at varying angles.”

The timber of the Grey Mangrove has been
shown by Mr. Baker to be of considerable
interest. It is ° pale-coloured, very hard,
heavy, cross laminated timber.” It is
used for boat-building. According to Mr.
Baker, the wood cannot be split radially.
though tangentially it is more easily split
than other timbers. This is due to the pe-
culiar structure of the wood, which somewhat
resembles three-ply wood, the fibres not
extending vertically upwards but diverging.
The fissile nature of the wood was known to
the Australian aborigines, and they obtained
their shields or helimans almost entirely
from this tree. The methods they em-
ployed have been described by the late
Thomas Dick of Port Macquarie,” and the
various phases photographed.

Aboriginal shield scars on portions of >
E & trunk of Grey
Mangrove in the Australian Museum Collection, to-
gether with a shield. '

[Phot o.— @&, (. Clutton,

"Dick,
(1916), p.

Journ, Roy. Soe. N.S.

s Wales, xlix., 1915
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Examination of a transverse section of a
mangrove trunk shows that the annual
rings are not continuous, the break being
caused by the intrusion of another circle.
Mr. Baker has stated that, as the mangrove
must carry an ample foliage to shade its
pneumatophores, it requires the maximum
of strength in its trunk to support the
weight of foliage and to resist tides and
currents and it acquires this strength by
the peculiar cross-lamination.

A SYDNEY MANGROVE SWAMP.

The ecologyv of the mangrove swamps near
Sydney have been dealt with by the workers
previously mentioned. Two zones may be
recognised in a tidal marsh near Sydney,
(1) an outer, tidal, woodland or mangrove
formation, (2) an inner salt-marsh formation.
The first zone consists of the Grey Mangrove
and the Black Mangrove. The second zone
is divided into two distinet plant associations,
an outer one in which the Glass wort or
** samphire,” Salicornia australis, and Suaeda
australis are the dominant plants, and an
inner area on the landward limit of the
marsh characterised by the rush, Juncus
maritimus.

Thus if we proceed into a mangrove
marsh near Sydney from its seaward side,
we encounter first the large trees of the
Grey Mangrove, behind them the Black
Mangrove bushes, next we come to the
Samphire flats, then to the area occupied
by the rush and finally we arrive at the
fluvial zone where the Swamp Oak is the

e ———

dominant plant, and which marks * g},
encroachment of fresh-water conditions upon
brackish and saline.”” These zones overlap
to a certain extent in different localities
Dwarf forms of the Grey Mangrove occur g4
such localities as Port Hacking, Botany
Bay, and Homebush Bay, Port Jackson
These stunted forms may measure only
about a foot in height and give off latera)
branches which extend parallel with the
ground. Mr. Hamilton has attributed their
stunted form to dilution of the tidal waters
by fresh water from inland drainage channels,
The Black Mangrove is comparatively rare
about Sydney, the Grey being the dominant
form. Mr. Hamilton has pointed out that
“ the various formations, by collecting soil
and debris, finally raise the marsh until it
becomes unfitted for their further occupation
and are eventually destroyed by the con-
ditions in whose production they have played
such a prominent part.” :

Only a few of the mangroves occurring in
Australia are mentioned in this article, and
these have been treated all too briefly.
To the papers to which reference has already
been made, I refer those who care to pursue
the subject further,

While the object of this article is primarily
to attempt to dispel the prevailing conception
that a mangrove swamp is " too nephritic ”
a place entirely devoid of interest, at the
same time it is hoped that the information
garnered from the works of various scientific
workers may prove of some service to those
who already know something of the lure
of a Mangrove Swamp.




