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SECTION 13 (Continued)
UNDERGROUND WATER.

Before we' discuss the forms of land
surface that can be moulded through the
action of rivers, we must mention brief-
ly the great factor conmtrolling the con-
tinual flow of a river. A certain amount
of the water runs off the landscape after
falls of rain and finds its way down the
lowest valley; but rainfall is not neces-
sarily regular, and most large rivers flow
with relatively little alteration through
the driest summer, Most of this water
has not run directly off the sides of the
valley, but has come as soakage or
springs from below the surface.

Most of the rain that falls on the
gurface soaks down through the soil and
rocks.  Beneath the surface, at varying
depths, the rocks are more or less satur-
ated. a well is sunk into this zone
it~ witl be filled with water up to the
level of the tap of the saturated zone.
The top of this belt is called the water
table, and it conforms roughly with the
configuration of the surface. Its posi-
tion depends largely on rainfall, and also
on the nature of the country and llogz
of the strata, while some compaet roc!
are so dense that they absorb little or
no water at all. Our diabase (or blue
metal) is of this nature. :

Travels of Water Underground.

Water percolates through the substance
of previous roeks, such as gravels and
such loosely compacted rocks and sand-

stones, and other @&oft rocks. It
finds  its way in cracks - and
pores of harder rocks. Some

very compact rocks, such as granite, have
few cracks at any distance from the
sunface, and others, such as clay, are
formed of fine particles which fit very
closely together.  These types of rocks
form an abgolute bar to the travels of
water underground, But with the ex-
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caption, perhaps, of clay, there are
and

ally cracke, joints, strata planes,
cruphed zones even in the hardest rock
through which water can penetrate, and
any large bed of clay usually has many
inclusions of pervious sands.

Through these pervious rocks water
descends from the surface, and if the
surface gupply is - sufficient the bed of
rock will eventually become saturated

"(that is, will contain as much water as

it can hold).  When this occurs the
water table will gradually rise. * If the
particular bed of rock is surrounded by
impervious strata the water will rise,
perhaps, to the surface, or at any rate
until it reaches the broken surface zome
of some neighboring rock; and it will
then pass along the top of the impervi-
ous bed. . But it usually happens that
beds of porous rock are more or less
connected, Water in that case passes
from one.tp another, and the water ta-
ble maintains an approximate level below
the surface throughont a district, just as
the level of inter-connected lakes re-
maing much the same,

The Water Table.

Thersfore, unless fhe rock is abso-
lutely impervious, at some distance be-
low the surface water will be. struck. The
quantily and depth depend on—(1)Pre-
cipitation; (2) relative amount of space
in rock for storage (which depends
largely on the nature of the rock); and
(3) the possibility of getaway for the
water underground. The level the water
table stands at is kpown as the ground
water level.  Naturally, in regions
heavy rainfall, this is near the surface,
and in deserts jt is at a considerable
depth. In relatively pervious rocks,
such ae sandstone, the water table is con-
stant throughout the bed, and a well
sunk to it amywhere will yield water,
In other rocks, such as- diabase, it will
exist only in more porous pockets. This
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ground water level -follows roughly the
contoar of the surfice, and hence water
may be found on the tops of ridges as in
the bottom of valleys. In Tasmania,
on the wet West Coast, water can he
struck in all but the very solid rocks ai
a very shallow depth, At Catamaran
pits sunk for six feet soon fill with water
and remain with water within a -few
feet of the surface throughout the year.
On the button grass plains, which are
usually underlain at some depth or
other by clay, water can be struck with-
in a few feet the surface, and this
even on the top of steep hills. = Further
east the ground water level sinks, but
there are few places wherein gravel or
standstonee water will not be struck be-
fore the fifty feet level is reached. Thus
all mines have to be kept open by pump-
ing
- Springs.

When a stream cuts its channel down
below the ground water level it taps this
underground ‘reservoir just as a well does,
and water oozes out of the soil at favor-
able places in the form of springs, In
some places streams will have only cut
down to the level to which the water
table rises in winter. In these cases
the springs will only function in winter,
and in summer, as the water table drops
lower, they will cease to flow. In other
cases the streams have cut down below
the lowest summer level In eastern
Tasmania the variation between summer
and winter level is considerable. It is
these springs which give the streams their
regular flow. If the water table drops
below the streain’s bed in summer the
main source of sugply is cut off, and the
stream ceases to flow until further rain-
fall replenishes the supply. Only those
streams which are sufficiently large to
have cut below the summer level are
perennial.  The streams with steep-sid-
ed, deep gorges have more chance of
tapping this supply than those with
wide, open valleys, as in the latter case
the water table tends to conform with
the contour, and is not cut by the
stream.

Besldes this water underground tra-
vels along the dip of the strata. In
doing this it may find a natural outlst
as on the side of a mountain or mav
accumulate against an impervious rock
mass until the level -rises to the sur-
face at a particular gpot which is lcw.r
than the main source of supply.

Artesian Basins.

_In continental areas a pervious rock
mags may cover many thousands' of
square miles. If the passage of water
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" downwards is prevented by an impervi-

ous layer the water may accumulate in
a great underground reservoir, and te
tapped by wells or bores. If a cor-
siderable area is higher than the pla ¢
where a bore is sunk the pressure of
water thers will, force water out of
the hore with often great force as '8 of-
ten the case on the mainland, where the
rainfall caught on the plateaux of th:
Dividing Range soaks underground to the
plains to water the dry paddocks when
released by bore holes.

In other areas the water is present,
but there is no pressure to cause it to
rise. If a well is put down water can
be pumped out. Such a place is term
ed a sub-artesian basin. Many of these
exist throughout the midlands and south-
eastern Tasmania. Here the requisiie
conditions are a bed of Ross sandstones
overlying a bed of hard permo-carbon
iferous silicious mudstone, as we sha'l
see later a very usual occurrence. The
water acumulates in the sandstone and
cannot escape through the underlying
mudstone. A borehole or well surk into
the sandstone will yield water, only
pugnping for ten to fifty feet being re-
quired to ensure a steady supply.

Caves.

Water travelling underground socn
wears for itself well defined chann-ls
which in time develop into caves. ‘Thi:
is especially the case in limestone cou-.
try where the mechanical action of the
flowing water is greatly reinforced by
the chemical action, mainly the effcct
of carbon compounds picked up frem de-
caying vegetation on the surface dissoly
ing out calcium from the limestone,
Where the limestone beds are very m' s
sive and of great antiquity wonderfu!
caverns may be hollowed out. In the
case of limestone caves these are beav-
tifled by deposits of caleite until they
present sites of most surpassing won
der. Drips of water from the roof, car
rying a large load of lime, deposit some
of this on reaching air. More is deposite?
when they drop to the floor and dry.

Thus are formed stalactites (growiny
down from the roof) and stalagmite:
(growing up from the floor). As the

volume of water, the lime content and
the form of deposition vary from drip
to drip a wondrous variety of forms
grow in the cave. Smooth, untapermg
glass-like tubes, candles. pillars, =
common forms. Often water flowhug
aver the surface make knobs of fantastic
shapes, often tiny drips drying at dif-
ferent points on the tip of a tube give
it a twisting form; sometimes water
exudes from a crack and forms a shaw!
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or screen of transparent whiﬂe lime
rock, Again, differences in content
give a ‘‘bacon’’-like appearance. In

fact, each stalictite must be described
to include all forms. These limestone
caves are one of the greatest wonders
of nature. They are common in Tas
manis Wherever we have beds of very
ancient limestone. The best known are
at Mole Creek, Chudleigh, Ulverstone,
Junee, Florentine Valley, Hastings and
Ida Bay.

Water at Beacensfield.

To give but one example of the travels
of underground water, the Tasmania
mine at Beaconefleld, our largest gold
mine, had to close down on account of
the volume of water that it made. A
million gallons a day had to be pump-
ed out. Chemicals placed in water in
the Chudleigh caves 60 miles away were
traced to the mine, And there ig the
old legend—unhappily untrue, but wide -
ly believed even yet—of the dog that
wandered into the Chudleigh Caves and
appeared In the mine at Beaconsfield.

Section 15.
THE DEPOSITION OF
SEDIMENTS.

We have already seen that varlous
agencies are at work continuously redue-
ing the surface of the land. As little
material leaves the globe, the vast yuan-
tities of -moil and rock waste removed
from their original site are merely re-
digtributed. Ultimately, rivers are the

at transporters of the particles -torn
rom the parent rocks, and the river
mouths and adjacent coasts are the great
repositories of the material carried from
the land surface. The size of these par-
ticles of the land surface so carried to
sea varies with the power of the river
to  transport weights, but in all cages
the finest grains greatly preponderate.
When given a chance, this material settles
and hence is called a sediment. The usual
land detritus settling close to the shore
is called a littoral deposit.

Other types of deposit are met with,
Those which are moved from their original
site by wind and are piled up elsewhere
on the landscape are termed terrestrial
depoeits, and the same name is applied
to .dust deposited by a volcanic eruption.
Rivers may drop mediments in lakes, when
they are called lacustrine deposits, or
a, their own banks, when they are
called, -fluvatitile deposits. Then, besides
rivers, -glaciers also carry a considerable
amouwnt of -rock waste, This is dropped

1©)

where the ice melts and is termed a
glacial deposit. Finally enormous depths
of “ooze” accumulate on the floors of
the great ocean deeps from the remains
of amimal organisms, and from chemical
precipitation. These are called deep sea
deposits. Each type has its special pe
culiarities resulting from the manner of
its deposition. It is necessary to know
these, because they are preserved through-
out the subseiuent history of the sedi-
ment as a rock, and after many changes
always give an unmistakable indication
of the state of the locality where they
were first deposited. This forms, as we
will see later, the basis of geological
history.

Littoral Deposits.

By far the greater quantity of material
worn from the land finds its way by
storm ~water channels to streams, and
thence by rivers to the sea. As ex
plained before, the river’s ability to cairy
a sediment load depends on the force of
the current. river’s current cannot
make its power felt against the sea, which
soon brings it to a etandstill. Where this
happens, most of the sediment load. is
deposited. When the current begins to
feel the drag of the tidal waters of ihe
river’s mouth, the ‘heaviest vortions of
the river’s load, the big boulders which
it can just push along its bed, no loneer
have sufficient pressure behind them to
be moved, and stay in’ the place where
they were left when this pressure was
reduced below the minimum required to
move them. Gradually as the force of
the current becomes less and less, fiaer
and finer particles are left behind. This
is referred to as the sorting of the sedi-
ment load—the heaviest materials -being
dropped first, and the sediments shading
thence to finer and finer grains as the
shore is left behind, until within - 100
miles of the shore little or no .sediment
from the land remains in the waters of
the ocean.

To these sediments are added those
worn by waves and tides from the coast
and particles blown from the land into
the sea, all of which commingle, but the
river and stream sediments always greatly
preponderate. The ocean currents fune-
tion much as rivers and move sediments
along the coasts, distributing them over
the continental shelf, but sooner or later
these sqdlments come to rest in the deeper
apd quieter waters, and accumulate un-
til some change of -conditions brings
about a cessation of the supply of sedi-
ments, and alteration of currents a differ-
ence in relative positions of land and
sea or a change in depth, '

At its bottom such a deposit of sedi
ments must rest on the older sea Hoor.
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If this is close inshore, it will be broken
by the waves and boulders of this rouk,
and will become included in the lower
level of the newer sediments. Besides
this, the eediments near the shore will
be in general course, and gradually fining
out with distance until at no great dis-
tance only the finest mud will be found.

The remains of animals, such as sh:ll-
fish, will drop to the bottom and be-
come incorporated in the sediments. Some-
times these remains form the bulk of
such sediments; for example, at Maria
Island there is a bed of limestone a thous-
and feet thick composed entirely of re-
mains of ancient shells. Coral also_ac-
‘ cumulates to a great depth. Also plant
remaing may form a large proportion of
the mass of sediment deposits in certain
places, as enclosed lagoons on low coasts,
mangrove swampe and seaweed beds.

" From all the various types of rocks
into which these different natures of sgedi-
ments are ultimately turned, and which
will be discussed later, an idea can be
formed how far from the coast the spot
where the rocks now are, was when :the
original sediments were deposited. These
gimple rules of deposition are unalteraile
physical laws, and their evidence is in-
controvertible.

Terrestrial Deposits.

Over great continent masses there is
a constant resorting of rock varticies.
Higher clevations are denuded by frost,
wind and rain, and the waste is dis-
tributed over the lower basins. On the
mainland, most of the great Murray-Darl-
ing bagin is built up to a depth of up
to a thousand feet of sediments actua.ly
deposited where they are now seen, ¢n
dry land. In desert regions, this is even
more pronounced, and everybody knows
of the shifting sand hills of central Aus
tralia, Wind is a most active agent in
the deposit of these sediments. _ They
present many differences from marine ie-
posits, which will be discussed in our
chapter on Petrology. In Tasmania this
form of sediment is represented chiefly
by sand dunes, composed of fine par.
ticles of rock worn by the waves from
the coast or of portion of the sedimentary
Yoad of a littoral current, left at high
water for breezes and winds to blow
intand during low water. These dunes
spread far inland, and cover a great area
to a good depth in some places. especially
on the West Coast.

Lacustrine Deposits.

Rivers drop their sedimentary ioaa
when their flow is checked by a lake
in.mnch the same way in which they

®

du when they euter the sea.  Deposits
in a lake closely resemble those in the
sea, and the two forms are difficult
to distinguish if the lake i large, Ab.
sence of marine organisms is a test.
Also, especially if the lake is small.
a river may in time of flood extend its
current much beyond ordinary limits,
thus giving a greater irregularity in
matter f size to these deposits, and
the sorting and distributing effects of
tide and currents is absent.

Fluviatile Deposits.

Rivers, iIn many portions of their
courses, have quiet reaches. Here they
often deposit a bed of sediment. In
floed time, when the current, which is
swift and powerful in its course, over-
flows surrounding plains, it there tends
te bear resemblance to a lake, and any
sediments that find their way into that
part are usually left there. Thus large
beds of sediment are often huilt up in
the flat portion of the valleys over-
flowed by the river during flood time.
These are termed flood plains. They
and the smaller fluviatile deposits form-
ed in bends and on low banks of rivers
are distinguishable by theilr small area.
quick variations in nature, and because
they are usually less sorted than sedi.
ments dropped in lakes and in the sea.
Very often they give a level effect to
the river valley. It is common for
rivers to be cutting out thelr valley
in their upper reaches and depositing a
flood plain over it in the lower reaches

Glacial Deposits.

Water can never stop suddenly, and
it always has a certain amount of
sorting action. A glacier or ice sheet
melts at a given point. Here every.
thing that is being carried drops. There
ecan therefore be .no sorting. Every
stone, from boulders the size of houser
to clay grains, are to be seen piled on
each other in one huge rubble heap. If
the glacier is melting in one place for
a long while a mound—often resemb!-
ing a high railway embankment—will
be bullt up. If the ice is gradually ex-
tending jts field or retreating—the usual
case—this material will be strewn with-
out arrangement, and generally in ir.
regular heaps and lines over the glacial

The striking difference between a sort.
ed deposit and an unsorted one is the
first indication of past glacial action.
These  deposits are usually termea
“moraines,” -although strictly speakinx
a moraine is the debris actually being
carried by the ice. Various distine-
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tions, such as terminal moraines (the
debris dropped off the end of a melt
ing glacier), lateral and medial mo-
raines (that carried on the sides and in
the middle of the glacier), kames and
esker ridges (deposits in englacial
streams) are indistinguishable in ‘las.
mania, and probably everywhere where
these deposits have been exposed to rain
and weather for a considerable time.
Often glaciers drop single boulders—
known as “erratics,” or perched blocks:
this cannot be done by water.

Deep-sea Deposits.

Bediments from the land do not reach
the great ocean depths. 8till, these
are covered with many thousand of feet
of depesits, which present speciali chs-
racteristics. In the first place their
structure is very massive. The layers
are of great depth, as conditions do not
change quickly. There are nome of
those quick alterations of strata cim-
mon in Inshore deposits. Currents,
wind, floods, and changes of position of
neighboring land have litlle effect,

The second great difference is in the

materials.  Sand, lime, terrestrial and
coastline, plant and animal, remains
are not carrled out into the ocean.

Thelr place is taken by ‘“ouze,” composed
of fige voloanic and wind-blown dust in
small quantities, with the bulk of the
deposit consisting of remains of micro.
scopic sea animals, and chemically de.
posited minerals dropped by precipita-
tion

Tasmanian Examples.

Examples of these deposits are too
numerous to mention in detail. Most ot
our rocks are formed from one or the
other, The common mudstones and
limestones were once littoral deposits.
Terrestrial deposits are represented vy
the sand dunes common round our coast,
and probably by many of our sand-
stones. Coal measures give us exam-
ples of lacustrine deposits. Many of the
clay beds come also under this lLeadmng,
especially those of Launceston, Corne.
lian Bay, and Xingston. Fluviatile
deposits abound along every valley. A
walk along the Derwent or Esk or
Mersey Rivers, to mention only three,
show these deposits at every step. The
west coast and the higher mountain
rgnges are covered in many places with

cial deposits, and the limestones of
Railton, Mole Creek, Ulverstone, Ida
Bay, and the Gordon River are preb.
ably deep-sea deposits. These will ai
be referred to in more detail later.

(%)

Section 16.

THE LIFE HISTORY OF A
LANDSCAPE.

A Young Drainage System.

When a given region hae been recent-
ly uplifted, the courses of streams and
the topography of their valleys and the
divides between them present features
showing that the effects of water ero-
sion have only been left for a very shurt
period. The time factor is unimport-
ant. A stream working in seil or
very eoft rock will complete the maxi-
mum erosion in its power very much
more quickly than one running over
country composed of a very hard rock.
Similarly one with a large and continu-
ous supply of water, or with more
power given by greater height. will re-
duce the features ordinarily characteris-
tic of a short period of operation much
quicker than a small, intermittent
stream or one unfavorably situated in
regard to slope, or possessing barrievs
to 1ts erosion. A young drainage a&ys-
tem, therefore, implies not so much a
system that has commenced eroding the
given landscape recently, as a system
oesessing the characteristics of one that
as not had time to effect much erusion,
even though it has been at work . far
longer than a more mature system,

‘which has in these ways had an easier

task, and bas completed it in a shorter
time.

Thie early stage in river erosion 13
marked by many small and often paral

lel streams—the  water  taking - the
easiest line of slope. The streams have
considerable power owing to the slope
and as they cut the bottom of tkeir
channels quickest, they run in deep,
steep-eided gullies. Between these are

The whole

wide and gften level- divides.
power of ghe stream being concantrated
on its bed, there is
except, perhaps, where it reaches flat
country with ite mouth. There are
few barriers to make it bend, and these
are soon cut away; therefore it is gen
erally faifrly straight coursed. If the

little deposgition,

uplift is quick, the river’s bed will he
steep, and rapide will result; in ex-
treme cases inland cliffe will be e~
veloped and result in al waterfall. A

hasin will fill with water as a lake or
swamp. Given time, a stream will cut
away a rapid or waterfall, as here it
has greater power and will fill a lake
with sediment. Hence rapids, water-
falls, and lakes aure a sign of youth.
Tributaries will be mere drainage from
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the valley eides, running straight 1o
the river at the bottom of the valley,
and so will tend to enter the main river
more or less al right angles. These
rivers, being in general above the
ground level and fed mainly by rain-
tall, and having small catchment areas,
w111 tend to vary greatly in their vol-
ume, Any of these characters show
that a given drainage system has been
eroding the landscape for a relatively
short space of time.

The Adolescent Stage.

As the orderly process of river erosion
proceeds, those purtions of the bed with
the greatest slope will be worn away
first. Thus waterfalls and .hen rapids
soon disappear, and lakes are removed.
Then as rivers erode their valleys chiei-
ly at the head—that is, where the slope
is greatest—the -high land separating the
heads of systems will be reduced, and
the tributaries, each doing similar work
will reduce the divides, until ultlmate]y
the former level plateau will be reduced
to a line divide, and valleys of various
river systems will occupy the whole land-

ape.

Detailed characters for this stage can-
not be given. The general straight line
profiles have become rounded. The rivers
flow in valleys and not canyons. The
divides resemble ridges rather than
plateaus, and in general the topography
can be spoken of rather as a series of
river valleys separated by high divides
than as a plateau cut by gorges. How-
ever, the boundary lines between youth
and adol an dadol and ma-
turity are vague  The stage termed ado-
lescence can best be described as ' a
stage in which the characters of youth
have been removed by the long-continu-
ed process of erosion, but those of ma:
turity have not yet had time to de-
velop.

The drainage of a regwu is faid to be
in the nature stage when the streams
have just completed all the erosion they
are capable of in ‘the existing circum-
stances. As a river erodes the landscape
by cutting down its bed with sediment
carried along and by thus giving ite tri-
butaries a leval to which to erode their
beds, it follows that a point must be
reached eventually at which the river
has no longer sufficient slope to give it
power to carry a sediment load. A river
gysteen obviously cannot plane the land-
ceape level. Some slope must remain, and
the altitude at the head of a long sys-
tem will be considerable. Water requires
a! drop of about 4 feet a mile as the
minimun slope to enable it to flow. A

river would probably cease to erode when
the level had been reduced below 10 feet
per mile, and in most cases would not
have power to do much - erosion long
before this limit is reached. Similarly
the divides between systems could not
be completely removed.

The general aspect of a landscape with
mature drainage is that of wide rolling
plains unbroken by sharp features or
steep slopcs. The original plateau is all
gone, and only a succession of river
basins remain. This type of landscape is
termed a peneplain—almost a plain—the
nearest approach to level to which river
crosion can reduce it.

Drainage Systems in Old Age.

If no alteration of strand level occurs
and the mature system persists for a
long period, the drainage passes into the
stage of old age. Although in normal
times the rivers cannot cut lower, periods
of flood oceur oceasionally luring which
the bed s cut lower thau the stream
can in normal times transport .ts sedi-
ment load. This is then deposited over
the broad valley when the river’s power
is normal. Even a further stage is reached
when the river cannot carry any sedi-
ment load over a great portion of its
course as the slope is too gentle to give
it the power. It then builds a wide
flood plain over its valley. The force of
the river having gone, the water mean-
ders, often in a series of bows, through
this plain. Floods cause frequent changes
of course. The tendency to bend is
aided by the slightly increased power
given to the outward side portion of the
current on the turn. Often the stream
cuts across the base of one of its bends
or cuts into the points where the bends
commence until they meet and leave a
straight path for the stream. The old
course in the bend then becomes a la-
goon or billabong. A glance at a map
or aerial photo of the Murray or Dar-
ling will show these featurcs in .every
stage. A caution must be given here. In
a newly uplifted area the drainage is still
indeterminate. Rivers flow everywhere.
None has yet developed predominance.
The general level is not broken and lakes
abound. In some respects this resewmbles
a system of old age, but the lakes,
swamps, and haphazard arrangements of
the river courses show that it is not so.
This type is known as plateau drainag@

Rejuvenated Drainage Systems.

Beyond old age a river cannot go. JIn
the great stable centres of the continents
the systems have long ago reached this
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stage, and now merely pila more and more
sediment over their plaius and meander
through these deposits. The best known
exampla to us is the Murray-Darling sys-
tem, which around Mildura, for example,
flows over its own flood ;ilain six hun-
dred feet thick. This has been piled up
to such an extent that, although d:stri-
buted until it is8 unnoticeable to the
naked eye, the streams of the Wiamera
and Mallee cannot. flow uphill to meet
the Murray and vanish in salt swamps
behind the flood plain. Many of our
features have mot yet been establizhed,
and there is at present a great contro-
vergy as to whether the landscape of our
cemtral plateau and east and southern
districts is due to diabasic uplift fol-
lowed by a long period of erosion chiefly
influenced by differential resistance of
various beds, or whether, as the writer is
inclined to think, it s due rather to
block faulting in the recent past. Until
this is established we cannot Le quite
certain as to the development of owr
landscape.

River Piracy.

In this process of development irom
youth to maturity one of the striking fea-
tures is the way in which certain main
vivers take the place of many small
streams, and these large rivere are fed lyy
a network of tributaries, resembling in
plan the branches of a tree, which system
takes the place of a large number of
~wall, independent streams flowing rough-
ly parallel to each other—one of the char-
acteristics of a youthful drainage system.

Of two or more parallel rivers, it usually
occurs that one or more are more favorably
situated than the others, by reason of
greater initial catchment area, greater slope
or softer rock beds, all of which factors tend
to allow them to outpace neighboring
«treams in the work of erosion. These
rivers crode their sides of the. divide, thus
widening their valleys at the expense of
those of their neighbors. At the same
time they also push their heads further
into the plateau mass. The result is
greater catchment area, and hence greater
water supply for erosion. [his, added
to any other advantages, often enables
these streams to cut deeper channels than
their neighbors. This greater depth gives
greater power to tributaries. If one of
these tributaries by headward erosion cuts
vight through the divide into the valley
of the next stream, it will- eventually be
flowing at a lower level than that stream
4nd will tap all the water flowing in at. that
point, diverting the whole system above
to its own course. In this way, one large
stream will capture the headwaters of

many emaller -ones, and eventually en-
large its catchment area to include a
great proportion of the hinterland, and
leave' the many. original streams repre-
sented only by short trickles on the
coastal slope. A river which has had its
headwaters eo captured is said to be “be-
headed.”. This process naturally increases
with every additional capture.

The great inland drainage systems of
old established continental areas are large-
ly due to- this cause. The drainage has
been capturgd by one or more master
systems, which have extended tributaries
over much of the interior of the area.
draining all except the actual slope to
the sea, and continually pushing the di-
vide between their system and that slope

‘nearer to the coast. A marked right.

angled, or hairpin, bend m *he general
([jrection of a big river, is very often a
sign_of such a capture, the original course
ot the upper portion having been diverted
to the general course of the lower.

These processes take place during the
change from youth to maturity. They
may be seen in every stage in most eys-
tems, but not until they are more or less
complete does the adolescent stuge pass
into the stage of maturity.

Firstly, as to rise and fall of the land,
‘we see,  as explained before, that at no
great distance in the past the effects of
river action were felt at a lower level
than now, as evidenced by the many
waterworn valleys now flooded by the
sea in the form of the estuaries at the
mouth of mo-t of our riveras. This rise
of the strand level has been followed by
a slight sinking. Today we see most of
our rivers ,notably on the Derwent be-
‘tween Macquarie Plains and Bridgewater,
and on the Mersey ahove Latrobe, beds
of river conglomerates, portions of old
flood plains, now high ahove any pos-
sible flood ' level, indicating that in re-
sponse to rise of ‘the level of the land or
sinking of the sea level, the rivers are cut-
ting: into:their old flood plain.

One possible reason for this is com-
mon, and must watched for as it is not
connected with rise or fall of the land.
Tf a river flows over a bed of hard
rock near its mouth, and this hed is not
very thick and rests on beds of softer
rock, the river will not be able to cut
auickly through the hard rock and the
level of this will reprevent the base level
for the valley above it. The river may
succeed in reducing the topogranhy of its
valley above the bar of hard rock to
maturity. Then it may cut throngh the
bar and deepen its course quickly in the
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soft beds below. The result will be &
rejuvenation of it course in the highes
ievels. .

Although this occurs in stable conti-
nenwal regions, these are lew, snd a eys-
tem i most parts of the worid seidom
reaches even maturity. A new strand
level 18 produced by earth movements
arver the cycle has proceeded a certan
distapce. Af the landscape has reached
4 stage when the dralnage 18 mature
and 15 then elevated these streams wul
ve gven new power by the increased
siope to the sea. The same happens u
wie level ot the sea drops. Llhey are said
to be rejuvenated. At drst they cut
ueep young channels into their owa valley,
and then the cycle of erosion commences
agan, 18 course depending largely on the
amount and rate- of upliit. Tis young
valley cut into the mature ne ig termed
“a valley within a valley landscape.”” Lf
the old river has been maandering, it
probably will be unable to move out of
1ws oid couree and will cut a gorge fol-
fowing its former bed. This is termed a
river with “entrenched meanders.” When
the re-elevated peneplain 8 again reduced
o a stage approaching maturity, hills
will stand out the remnants oi the old
peneplain, and these will have tops rela-
tively level and at approximately the
same elevation, all that 18 leit vi the old
sand surface. These are termed ‘‘pene-
plainal residuals.”

Having discussed the various processes
w which a given landscape is formed and
moulded. we must turn to an examination
of the characters which tell us how long
these processes have been at work, and
“the relative order of their occurrence. A
landscapc may be newly uplifted, or may
have not falt the influence of earth move-
ments for an infinite length of time. The
river system may have been at ~work
eroding the surface during all this time,
or it may have been interrupted. It is
the various features of the landscape
which give us an indication of these hap-
penings that we must now study. This
18 sometimes called the eycle of erosion,
but thig title is confusing, as only ome
particular phase can be seen in one place
and one given locality, seldom even in
the whole course of zeological time com-
pletes the cycle, the movement being often
ag much backward as forward. Also
different phases can only be seen over
large areas. although small variations in
the phase of erosion. may occur from
place to place. .

Effects of Rise or Fall of the Land,

A given tract of land is more oftem
slowly riging or falling in response to

®

earth movements explained previously
thap it is stationary. As has been ex-
plained, streams, in order to erode their
valleys, require velocity, and this is
imparted by slope. Also for an increase
of one in velocity their eroding power
is incremsed 27 times. As a stream cau
only erode in its bed, and an uplift gives
it such a great increase in power, it
immediately starts to entrench its bed,
to cut a narrow, steep-sided gorge in
the bottom of its vallcy. Tributaries con-
form and in turn cut deep valleys, where
they join the main gtream.

On the other hand, if the land is sink-
ing, the tramsportiug nower of the rivers
18 being reduccd. They must deposit sedi-
ment loads which they were once able
to carry out to sea. Thus alluvial plains
are the rule, and valleys tend to become
shallow and flat-botiomed as they uw
filled with sediment deposits. Thus we
get the first indicating mark of the im-
mediate past history of our landscape.

If the rivers have been eroding their
valleys evenly for a long time, the land
18 probably statiopary. If, within their
old valleys, they have recently com-
menced to cut deep, narrow channels, the
land is rising. And if they are now
depositing sediments in valleys they pre-
viously cut out of the surrounding land-
scape, the land is probably sinking. This
rising and sinking of the land is the
first matter to be determined in decipher-
ing the history of a landscape. 1t s
so usual that it upsets the regular work
of erosion many times in one cycle, and
is often the true explanation of many
features elaborately explained away by
involved theories of river erosion. It
must also be remembered that the sea Is
also rizing and falling in response to melt
ing or otherwise of polar ice sheets, for-
mation of ocean deeps, ete., and it is
often impossible to be certain whether
it is the sea or the land that is moving.
To avoid this difficulty, we usually speak
not of the rise or fall of land or ses,
but of strand level, that is, the place
where land and sea meet, as the phé.
nomena on land are the same whichever
cause operates. .

Effect of Alteration of Strand Level
on Coast Line.

Tt is at the sea coast that the records
of rise and fall of strand levels are es-
pecially recognisable, and as the deter-
mination of these movements is so im-
portant, it is necessary to look at the
coast line before endeavoring to inter-
pret the history of our landscape.
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In the first place, a straight coast
line, or a coast line formed of series of
straight-fronted segments jointed to each
other, i generally a mark of uplift. The
lengthy work of streams and the ac-
tion of the waves and the weather tend
to produce inlets where sireams wear
ont valleys, leaving headlands and ter-
minating the inter-etream divides, and
these and the other agencies tend to
et out the soiter portien of the coast,
leaving the more durable portions as
capes. Again, cliffs show s recent up-
liit, ae these cannot long endure the ef-
fecte of the weather and streamlets,
especiully when the great increase in
eroding power given by such a slope is
borne in mind. It must, however, be
borne in mind that a sudden downward
faulting of the segmeny under the sea
bordering on the present land will give
the same results, as the unfaulted land
then presents a straight face to _the
tlooded portion, which has now subsid-
ed,

Couversely a ragged coast line, with
intricately etched front, indicates a sink-
ing land, as the sea ilooding over the
snbsiding landscape covers the couniry
following a given contour round the
many gullies and valleye worn by small
and large watercourses. The waves in
general wear the shore in a fairly regu-
lar Hine.  Very many small inlets and
capes indicate that some agency other
than waves has produced the form of
coast line. This generally can oanly
have been done by submergence of a
topography, already moulded by water
action.

Therefore in examining a coast line
for rise or fall of land, the first ques-
tions an observer must ask himself are
whether the features he now sees could
have long resisted the attack of weather,
svaves, and streams in their present
form, and whether waves and existin;
streams  and rain-water channels cou
have produced the features he now sees
where they now exisi.

More detailed evidence may be avail-
able when these questions are deter-
mined. For example, the existence of
soft, recently-laid marine sediments on
what is now dry land—a feature term-
ed a coastal plain—is sure indication of
a recent uplift. So also are raised
beaches—shell mounds and other typi-
cal beach formations high above the pre-
sent level of the waves, wave terraces
eut in places well above present high-
water mark, cliffs obviously wave-cut,
now seen well inland, and wave-cut
caves far beyond the present reach of
the sea.

6]
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On the other hand, drowned valleys
-estuaries that must have been cut by
vivers, but now occupied by the sea m
such u way as to prevent erosion by the
vivers that enter them—are sure indica-
tions of a sinking landscape. So also
are islands m groups off the coast, which
are cbviously the tops of submerged hills,
and could not have been formed by
more resistant coves of hard rock left
standing beyord the genmeral fromi of
the evoded coast line.

It must be borne in mind that these
phenomena do not necessarily show pre-
«ent elévation or depression. They only
show that these movements occurr.d at
a time so recently past that the fraces
have uot yet been obliterated, The
movements may have stopped for some
time, and a contrary mevement may nvw
be in progress. ‘The general condition
of voast |ines is that of continual oseil-
iation with., however, either an upward
downward movement predominating:

Recent Rise and Fall of Tasmanian
Coasts.

Qur coast line in general shows all
«oupd the island a geheral sinking,
which movement, after being very pro-
nounced untl recent geological times,
has now changed te one of general ris-
ing. Our great estuaries, the Derwent,
Huon, Tamar, Mersey, and others all
show signs of having been worn by
rivers, Since this they have become
flooded by a general rise of strand level
Qur numerous harbors have bLeen form-
ed in this way. But it must be remem.
bered that in recent geological time the
lavel of the ocean has rizen about 150ft.
through the liberation of water former-
Ig locked up in the great ice sheets of

{eistocene times.

The straight lines of the east, south-
weet, and southern eocasts, and the
numerous lines of high clifis there, in-
licate a recent dropping away of the
sea level to a sglight degree are shown
by the numerous raised beaches. com-
nmon round our coast, and standing up
to 25ft. above sea level in the south-
east, and several hundred feet in the
north-west. A very marked shore plat-
form runs round the base of the cliffs
of south-eastern Tasmania, and is con-
tinued up the Derwent estuary at Belle-
rive, Bedlam Walls, etc On the north-
west coast a small coastal plain is very
marked. The railway from Don . to
Wynyard runs along this, and the old
line of cliffs is_clearly seen in the line
of steep hills rising immediately behind.
especially at Wyvenhoe and Burnie. Al
together the tendency at present appears
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to be a general rising level of the land,
this being more marked along the Bass
Strait coast, especially in the north-west
and least marked, but still decided, in
the south coast.

The Cycle of Gracian Erosion.

Glaciated landscapes snow a gunilar de-
velopment from youth, thtough adoles-
cence to maturity and old age. The
characteristics naturglly are different as a
glaciated landscape differs so miaterially
in general aspect from a waterworn ope.
As so much of Tasmania shows the im-
print or recent tce-erosion passing men-
tion must be made to these types of land-
scape. These characters depend chiefly
vn the length of time during which they
have been exposed to ice action, Slope
has relatively little bearing, but its place
it taken by quantity of ice which in turn
depends on precipitation.

When a glacial period commences na
curally the higher elevations are the first
aftected. As far as Tasmania is concerned
these are the only regions to be seriously
considered. The manner of the develop-
ment of cirques and other .;lm:ml features
has already bgen conseidered. As it is by
cirques that ice chiefly models the land-
scape these are the features to be con-
gidered in studying the cycle ot glacial
¢rosion. [Iece caps will be liscussed sepa-
vately later.

The Youthful Channélled Upland.

The first effects of glaciation are the
uppearance of the summer snow bank,
~“dug in” by its own eérosive work in a
hollow of its own making. This hollow
ultimately develops into the cirque The
earliest stage in glacial erosion is seen
when the upland is grooved by numbers
of cirques at the head of U-shaped glacial
valleys, The form of the original upland
still persists and the cirques are obvxously
cut out of it. Broad plareaux remain
between them and at the heal of a group
of radiating glacial valleys much of the
original plateau can still be secen. The
cirque ie the distinguishing feature of
this stage.

rhe Fretted Upland or Adolescence Stage.

As erosion proceeds, the sides and head
of the cirques are enlarged by the in-
tense frost action along the invation zone
and by the plucking action of the glacier
as previously explained. Cirques. ‘which
frst were regular troughs., become ‘“‘nail-
headed.” and then multiple, this latter
stnve being reached when the alacier
reallv growe from a number of cirques
senarated bv rock buttresses. The cirques
and U valleys enlarge sideways until
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eventually they meet. They first join not
right at their heads, but some distance
down at the broadest portion of the
cirques. By this time the original pla-
teau is reduced to a series of ridges, very
little of the original surface being left.
These ridges present knife cdges, often
with a very sharp contour, murkedly dif-
ferent from the rolling contours of water
divides. In time the ice in the cirques
eats right into the ridges. Not along their
whole length as a rule, but m spots at
often regular intervals, Here the 1ce
removes the original surface and leaves
the vock between standing as a series of
pinnacles. These ridges have been
termed “comb ridges,” and ire the typi-
cal featnres of this stage. The process
has been compared by Professor w. H.
Hobbs, the leading worker in this branch
of physmgranhv, to the process of cut-
ing biscuits from a sheet of dough with
a biscuit cutting mould. When the max:.
mum number of biscuits have been ent
from the dough, thin strips are left be
tween the portions so cut out. A glaciated
landseape in this stage of erosion resemblen
the sheet of dongh when' the maximum
number of biscuits have been cut out.

The Glacial Horn of Maturity.

As the process contipues the ridges
arp, gradually reduced. At first these
ave somewhat at the game height aa
that of the original plateau. These
connecting ridges in a glaciated topo-
aaphy are termed cols. Early matu-
rity is represented by high cols. Gradu-
ally these are lowered, and in a later
stage become low cols. In the course
of time. they disappear, or almost so.
Then all ihat is left is the original col
of the platean, or that portion which
stood at the head of a group of glaci-
ers,  This now stands out as an iso-
lated mountain peak, termed a glacial
horn. The Maliterhorn is the type of
this feature par excellence.

The Monumental Upland.

Beyond this stage glacial erosion sel-
dom proceeds, but Professor Hobbs
has discerned a further stage in Glacier
National Park, U.S.A.,, and another
clags has to be mad. ‘When the
Glacial Horn is subjected to still fur-
ther prolonged erosion it g'radually dis-
appears. Then the whole interior of
the original plateau has been reduced
to a level. But the point at whieh the
orosion by 1his agency is least felt is
at the edges of the plateau, at the ends
of the cirques. Thus after the interior
horns have disappeared rock masses
still stand out at what was originally
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the lower ends of the cirques. These
are termed monuments, and when they
alone are left the lanciscape is sald to
have reached the old age of glacial ero-
wion., These monuments naturally
stand in pairs, one on either side of
the original eirque. Continued ice ero-
slon then takes the form of ice cap
erogion, and not glacial erosion, and
an icg cap, beyond a general levellmg
effect, does lttle work in reducing the
level of the landscape.

It must finally be noted that there
is not in glaciated landscapes the or-
derly progress from youth to old age
seen in water-worn landscapes. One
stage does mnot follow after the previ-

ous one is completed, but each of the
more manure exists with the mere
juvenile stage, hut In an embryone
form. Thus in the early fretted up-
land the portion which will ultimately
form the glacial horn is to be seen
standing well above the general level,
and the future monuments are also
beginning to appear. As the erosion
proceeds from stage to stage, the jute-,
forms, always mnoticeable,” become more
pronounced. .

Of course, a glaciated landscape can-
not be studied until the ice has disap-
peared, or almost 8o.

A, N. Lewis.

Some Notes on the “

W attle

or “ Acacia”

(Continued.)

I have here some statistics for the year
ending June 30, 1923. Wattle bark ex-
ported from Tasmania was 53,222cwt.,
valued at £25,474, of which £16,659 was
from Hobart the remajnder from Laun-
ceston. Quite lately a shipment was
sent direct from Bridport, 12 miles from
Scottsdale, to the mainland, the first to
be shipped direct. There is about £600
worth of wattle bark used in this State
for tanning purposes every year, which, in
addition to exports, it will be seen that
it is very valuable.

Mr. Mitchell, on East Coast, had a plan-
tation of black wattle harvested once in
seven years gave the largest percentage
¢ tanning under cultivation.

The black wattle contains 38 degrees tan-
ning, the silver wattle 24 degrees, approx-
imately.

Imports of Watte Bark Into Australia,
|

Importing States. Quantity. Value.

ewt. £
New South Wales . . 35,745 14,632
Victoria...... 54,463 21,076
Western Australia 3,458 1,593
Total .. 93,666 .. 37,301

Note.—With the exception of Gewt of
Australian bark re-imported, all of the
above imports were received from South
African Union.

an

Imports of Wattle Bark Extract,
|

Country of Origin. Value.
£

Urited Kingdom.. e e e e 64
South African Union.... .. .. .. .. 2,878
United States of America ...... .25
Importing States. .
New South Wales .. .. 1,626
Victoria .. .. . 608
Western Australia .. 733
Total . 2,967

Exports of Tanning Bark (So Described)
from Australia, Produce of Australia.

1922-23,

Country to Which

Exported. Quantity, Value.
cewt. £

United Kingdom . 12 3
Lauritius........ .. 309 194
New Zealand . . 11,034 7,604
China .... .... 2,478 1,385
Japan .. . 2,003 826
Nether]ands, Bast Tndies . 9 9
Total .. . 15,845 10,021

Commonwealth Bureau of Census and
Statistics, Melbourne, May 19, 1924.

Note—In addition to above exports,
1,684cwt., valued at £695, of tanning
bark produeed in other countries were
exported from Australia during  1922-23.
I would point out at this stage that
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South Africa Got the Seed
of this wattle from Australia, apd now
is exporting wattle bark in the quantities
just named to Australia.  Australians

should try and grow enough wattle to
supply all their needs, and also to  ex
port more. Returns from the South

African Union show that in one year over
£975,000 of black wattle bark had beem
grown, shipped and sold.

Blackwood timber exported from Tas-
mania for the yesr ending June 30, 1923
(dressed and undress and log) totalled
3,610,000 super, feet, valued at £59,500.
These figures, taken with what was used
in Tasmanis, show that it is a very valu-
able asset to our ecuntry, and should be
conserved in every way; and by growing
young wattle for stripping and getting
blackwood seed, and raising seedlings and
planting them to help re-build the for-
ests.

Wattles grow very readily on aquost
any part of Tasmania. 1t only requires,
a3 stated before, for a fire to go over the
graes for the seed to be ready to germin-
ate, and Tasmanians would do well to
see that this is done wherever possible,
s> that Australia will not have to import
bark, etc., irom countiries thousands of
miles away, as is done at the preseut
time.

I have tried to show that Australia’s
national emblem is not only a very hgau—
tiful plant and tree, but also that it is a
very valuable and useful one as well, and
it is something for Australia to be. very
proud of. Any emblem worth notice at
all should be a

Real and Living Expressien

of something precious to its people, and
a source of inspiration as well.  Think
of this unigne flower, complex, and yet
so simple, bending in “golden rain,
swoying in mystic plumes, twisted in
“golden wreath,” glowing in a million
fluffy spikes, easy to grow, eager to bloom,
both in lowly shrub and stately forest
tree, greatful for good soil, content with
very poor or almost mnone, fragrant.
friendly, beautiful! Have we not some-
thing to live up to here?

Some of the Tasmanian vavieties
acaciag are:—

Acacia riceana, which is found only in
Tasmania. is of the very prickly
varieties, the leaves are phyllodes; it has
its leaves in two and sometimes threes,
and the flowers are in sprays of 2 to 2%
inches long, with about a dozen balls of

of

1z

flowers. It is sometimes called weeping
wattle on aceount of its habit of droop-
ing with the weight of Howers.

Acacia verticillata is about the
prickly, sometimes called “prickly wat-
ter” or ‘prickly Moses.”” The leaves
(phyllodes} grow in wverticills or rings
round the stem, the flowers are made up
<. very many small flowers and form &
upike about” one inch long and about %
t 58 inches thick. The varviety witl
grow from 20 to 30 feet high.

Acaciy diffusa, anotber prickiy one,
grows only to a small shrub and sprawls
about chlefly, hence its name. The leaves
are phyllodes, the flowers are round balls
containing numerous flowers and come
along the stem.

Acacia myrtifolia is, as its name sug-
gests; the leaves also phyllodes are the
shape or similar to myrtle leaves. It only

ows to two or three feet high. The
tlowers are in small spikes of geveral
balls, the leaves are dark green. and have
a gland near the stem on one of their
edges.

moest

Acacia discolor is one that hus true
leaves, but they are not divided nearly as
iuch as the silver and black wattles. The
flowers sre paler in eolor, and they branch
a good deal and flower about Easter time.
It iz sometimes called river wattle.

Acacia  sophorse, boobyalla wattle,
grows near the sea beaches, and hag u
spreading habit. Flowers in spring, leaves
or phyliodes have several midribs, but
look almost as if they had none, Howers
in spikes about 2 inches long. Makes a
good shelter free.

Acacia melanoxylon, “blackwood,” pre-
viously mentioned. Flowers in spring. The
flowers appear on branch-like stems snd
make 2 very pretty picture, leaves or
phyllodes have four or five midribs or
nerves, and when young the tree shows
ith; divided true leaves as well as phyl-
odes,

Acacia dealbata, or silver wattle, s
known by wmost people. It flowers in
early spring, and is mentioned earlier. It
hag true leaves.

Acacia_deacurrens, alss previously men-
tioned, flowers in December. 'The leaves
are much darker than silver wattle.

Acacia stricta is one with a narrow leaf
or phyllode, about two to three 1nches
long, with one midrib. Only grows abont
4ft. high, flowers in spring lowers ap-
pear chiefly near thesgeaf stalke. Has a
dull colored leaf.

Acacia_verniciflua is similar to the last-
named, but its leaves or phyllodes have
two midribs, and have a varnished ap-
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earance. The flowers are similar to the
ast-named, and it grows up to nearly 30ft.

Acacia suavcolens. This one is ‘similar
to stricta, but grows larger. Has leaves,
or phyllodes, up to nearly 6 inches in
length. Has a single midrib, is dull in
color and very narrow, and has ridges
along the stems, especially near a branch
or leaf, giving a triangular appearance,
It Aowers in the autumn, and they ap-
pear at the base of the leaf in very pretty

buds of a brownish color, which open into
a fine spike of florets or balls up to 2%
inches long.

Acacia vomeriformis has leaves some-
thing like the noge of man, and iz named
for its similarity to the shape of the bone
in the nose called the *“vomer.” It only
frows up to about one foot high, the
eaves or phyllodes are up to half an inch
long, and pretty balls af flowers at inter-
valg along the stem. Flowers in spring.

J. €. Breaden.

Some Tasmanian Naturalists.

(1) Cook, Anderson, Nelson.
Introduection.

Tasmania was discovered early in the
fifth decade of the 1Tth century, ana
not until the opening years of the last
century did actual settlement take place.
Tn the time intervening between discov-
ery and settlement, a number of exp-di-
ions of British and French nationalties
visited {he shores of the island. At
tached te most of these expeditions were
men who had distinguished themrely s
in their pursuit of scientific knowledge.
With the sailors who navigated their
smal} ships into these uncharied waters
these men endured hardships which ar:
tyday inconceivable. After long and
perilous voyages they set fool on a
strange shore and labored unstint'ngly
in the cause cf knowledge. They have
left on record much valuable ground-
waork. which hag been the source of In-
spiration and information for those whe
have come after. With the establish
ment of setilement

A New Era Commenced.

but the cradition of the workers before
1803 has never been lost. Occasionally
eminent men of science from overseas
have visited the islard and investieated
seme aspect nf our natural phenomena.
The hard and frenuently unrewarded
labor of such researches has m-stly
fallen unpon the shoulders of a few Tas-
manians. They have undergone perils
and hardships not Iincomparable with
those of the earlier pericd. Readers o
Pobert Mackenzie Johnston's description
rf his geolozical expedition to the South
and Woest Const in 1874, can, 3 a ce-
tain extent, appreciate the difficulties
which these workers had to encounter.
Far from the stimulating influence of
seats of learning, ihrough dense beech
and banera forests, over sharp ridges
and across precipitous ravines these pio-

(13)

neers fought their way. In spite of
hardship and diffleuty the scientifi:-
w rkers in Tasmania have made valu-
iat!le contributions to the store of knoa-
edgn.

Dutch Expedition, 1642,

The main object of the Duteh exped -
tion which discovered Tasmania a: d
New Zealand in 1642 was the cxtensi n
of commerce. No doubt the auth: ritie:
at Batavia and the Council of Seventeen.
who dire:Cted the policy of the Du ch
East India Company, also wished to acd
to their knowledge of the seas to 1h-
south and east of Cape Leeuwin. In
case the expedition failed to find new
Indies, it might at leaxst dicesver a Bew
and safir route for their wealth-laden
ships sail:ng to Holland. Immediate m3a-
terial gain was uppermost in the minds
of the'men who sent Tasman on his voy-
age of 1642, From the commernial a--
pect the expedition was a failure. €o
much so that ‘he opulent ecounei lors
never again voted for the expenditur-
of 80 much as

A Single Guilder

to further the cause of South Sea ex-
ploration. Nevertheless the expedition
made an extremely important contribu
tion to pure knowledee, Geography
pal‘twu!arly bencfited by the discovery
of land Iying between 140 and 180 longi-
tude lower than 40 latitude. Defnit»
land must be now recorded on maps i
blace of fabulous representations of the
southern continent.

Unfortunately the expedition did net
count amongst its company an axper;-
enced observer of natural phenomens.
Tasman and Visscher (a contempory
Dutch geographical authority) was no-
n & position to make scienti"c observa-
tions. It cannot be reasonably expec e!
that the commander of two small shi‘s
sailing for mepths in unknown seas,
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The excitement of the reveolution in
no way abated the interest of the
French nation in the disappearance ot
their iilustrious navigator, La Peiouse.
The years 1789 and 1790 passed away,
put nothing was heard of his expeai-
tion, which had left Sydney for g Yacific
Ccruise in 1788,

sA{ @8V 1n 19l the ¥reach Guvern-
ment aegpatened Agmiral Brun,
wuntrecas.aux with two ships, La
recnercne and L'kisperance, 1o the tau-
cihe to soive the mysiery of the sea.
A small scaentine siall was attacheu o
e eXpedition, tne <Biel naluraiist pe
1ng Jaques Julten Labulardiere. ite wds
assistea by three otbner observers, Lwes-
champs, Yerin, and La Haye. An as-
uonoluer namer bertrand also accom:
panlea the expedition, put it seems tfal
ne remained at the Cape or Goed Hope.
We Know iittie of Labillardiere, wvu-
tnat he was a scientist of no mean or
der 1s clearly seen by hig accomp.ish-
ments. rropably he was one of «ue eh-
thusiasts who worked with such w.en
a8 Buffon or Jussien. The expedition
arrived ot the souln ol ‘Lasmauia 1o
April, 1792, and by & memorable erro.
amscovered tne long passage of water

between Bruny lslana and the main-

land, Over a month of exploration work
was carried on by means of boat ex-
peditions, whicn extended as far as tne
wresent Risdon cove on the east fLoer-
went., .

A5 the boat expedilions we.e nidking
entively new discoveries, Lubulardiere and
his feitow Daturaliste were given unique
opportunitie sto periorm o..uual Work.
Navid Nelson and Surgeon Anderson, o
Cook’s third voyage. were lmited to the
shores of Adventure Bay, but these men
were able to examine the flora and fauna
for nearly 100 miles of hitherto unknown
coast line.

The members of expeditious came into
contact with the abongina: indaveants
who had their middins in the bays and
beaches of shores of DYintrecasteanx
Channel.  Labilliardiere = gives severai
highly interesting descriptions of his meet-
ingg8 and intercourse with the natjves. 1.
is pleasing to record that the. French
preserved the friendlhest relatiops with
these primitive people. It is impossible
fo give in detail Labillacrdiere’s acgount in
such an outline, but several incidents be
describes as worth relating. He was very
surprised that he found the uimost diffi-
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culty in persuading one native to ex-
change a kangaroo skin {or some articles
of European elothing., Of . group of four
native girls he interviewed, he says:—
~No doubt we lost much by not under-
standing the language of these natives,
for one of the girls said a good deal to
us; she talked & long time with extra-
ordinary volubility, shuugh she must have
percgived we could not understand Y“er
meaning: no matter, she must talk. The
others attempted more than once to charm
us by songs, with the modulation of such
I was singularly etruek, from great
analogy of the tunes to those of the Arabs
of Asia Minor.”

Labillardiere very fortunately gives us
a great deal of detail con¢erning the
aborigines. He saw more of them in their
natural state than any sher observer, and
we have everv teason t¢ believe that in
the record of his sbservations he main-
tained a high degree of accuracy. In
tha collection and describing of the fora
he met we find Labillardiere doing his best
work.

Among the many Tusmanian species
that he first described are some of our
brst known bush plants. Blue gum (E.
«lobulus). pepnermint gum {(E. amygda-
¥ina). white gum (E. viminalis), shecke
(Casuarin~ aquadrivalris). lancewood (Erin
stemon’ seuamens). lanrel {Anonterus glan-
dning). purnle heather {(Tetratheea glan-
dulosal. and the white Hag (Dipharrhena
moroea).

Tt is impossible for students of botany
not to envy Labillardiere 1or the oppor-
tunity he had of viewing the forests on
the banks of the non in thewr natural
state. The expedition failed to find the
missing navigator, but the scientific work
done by its members in Tasmania was very
considerable. Labillardiere’s observations
and studies of the aboriginal peoples have
been, and still are, of value to students
of anthropology. His botanical work pre-
pared the way for the great British botal-
ist, Robert Brown, whe was to visit the
izlands a few years later. He also de-
seribed a number of the animals and fish,
A brief extract from the journal of the
voyage gives us an ‘dea of the labors of
Labillardiere and his ‘ellow ecientists.

“The mnaturalists have made precions
harvests in every lepartment. Several
pew plants, nunknown fish, birds never
before described, and others, which, with-
out different as to species from those of
neighborong countries, are, however, of
very curious varieties, bave enriched their
collection, whish seeme to have been
more abundant in this southern part of
New Holland than was that made by Mr.
Anderson in Adventure Bay” + -




