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he added, did the highest honour to the individual who accomplished such
laborious and hazardous journeys, and had made us familiar, through his
artistic gkill, with vast mountainous regions of the earth which had been
trodden by fow civilised men, He stronaly commended this work to the
favourable consideration of the Fellows.

AxnounceEmENTS.—The Chairman announced that, respecting the
reported discovery of a large fresh-water lake in South Australia by
Mr. Goyder, an account of which had been read at a previous meet-
ing, Captain Freeling, the Surveyor-General, had just returned from
the exploration of the so-called grassy, well-watered district, which
he found to be almost entirely imaginary, and that the flood waters
had disappeared. Lake Torrens was again a shoal salt lake, with
immense borders of mud. After the most persevering efforts it was
found impossible to launch the boat taken up by Captain Freeling.
The country near the lake was also found to be of the most desolate
character, -exactly as our geographers Eyre, Sturt, and Frome had
described it.

The papers read were :—

1. The Exploration of Arid Countriss, By Francis Gavrox, Esq., m.4.,
Honorary Secretary.

THERE is no comparison between the difficulty of first exploring a
desert land and that of travelling across it when its oases have been
discovered. Besides the difficulties of a new road and the necessity
of travelling during the heat of daylight, all first explorers labour
under a peculiar and overwhelming difficulty in having the fear of
a double journey perpetually before their eyes. They can never
venture so far from camp as to preclude the possibility of being
able to return to it without a fresh supply of water, and the ex-
treme limit of their excursions, into the heart of the desert, is
reduced to one-half of that which they (or other travellers after
them) could have accomplished, if they had been assured of a
watering place at the close of their journey. Again, as the radius
of their excursionsis only one-half of the length available, it follows
that the aree of their explorations may be only one-fourth as much,
and, therefore, that their chance of finding an oasis, useful to others,
is in that proportion less than what it would be if they became pos-
sessed of means of travelling farther. And, finally, even this
limited field of exploration can only be attempted by persons who
are able to endure great personal hardship, and who do not shrink
from the certainty of exhausting their cattle, and the great risk of
killing some of them, in each fruitless expedition. Exceptional
cases doubtless occur; indeed, if it were not for these, the longer
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caravan routes could never have been discovered, but, speaking
generally, the difficulties of an explorer are such as I have described
them to be, and any unknown fringe of desert which happens to
contain no sure watering place within & circuit of a day and a half or
a two days’ journey will check the progress of travellers and settlers
for many years.

It would therefore be a real advantage to persons who found
themselves at the borders of unknown regions in arid countries,
whether they were cattle owners straitened for fresh pasture land,
or miners seeking for new fields of mineral wealth, as well as to
leaders of expeditions who found themselves stopped by drought, if
any satisfactory method could be devised by means of which the
rading of exploratory trips might be largely increased, and the -
object of the present paper is to show that it is really feasible to
devise such a scheme, and that by itsaid the desert may be explored
to distances fully as great as any cattle could be driven, and, lastly,
that these distant explorations may readily be carried on without
the sacrifice of a single meal. :

I 'suppose an ¢ exploring” party, as few in number as is con-
sistent with efficiency, to be aided by a * supporting” party, who
may be divided into two or more sections. The duty of this sup-
porting party is to carry provisions, partly to be eaten on the way
out, and partly to be ¢ cdched,” or buried in the ground, in order to
supply the wants of the homeward journey. After a certain dis-
tance from camp had been reached, and the loads of one ¢ section ” of
the supporting party had become exhausted in furnishing meals
and ciches to the entire expedition, this section would separate
from its companions and return home. A second ‘section” would
subsequently act as the first had done, and afterwards a third, and
even a fourth, according to their original number, Finally, the

-explorers would be left by themselves at some days’ journey in ad-

vance of the farthest known watering place, with their own loads
of provisions untouched, and with other provisions, stored in céches,
fully sufficient for their return, and in every respect as -capable
of farther exploration as if it was from their own camp, and not
from a spot in the heart of the desert, whence they were about to
take their departure.

Doubtless the same general idea must often have occurred to
other travellers besides myself ; but whether it is because the details
have heen found puzzling and difficult to work out, or because the
necessary vessels for carrying water were not to be met with when
wanted, no traveller in arid countries has ever availed himself of

the great power which this method of exploration affords.
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Number of Rations that can be carried—The following Table (1)
affords, I believe, as fair an approximation as the nature of the case
admits of, to the weight of rations consumed by men and cattle in an
arid climate, and to the weights they are severally able to transport
across a broken and a pathless country. It must be recollected that
the weight carried is a diminishing one :— '

Tanie 1.
Full Rations. Shorter Allowance, | Net Weight Transportable,
Water.* | Food. Water, | Food. | On Wheels. J On Back,
s bs, s, Tbs, bs. ‘ 1bs,
Horse or mule .. 45 20 30 20 250—350 | 130—180
0K e | 60 20 0 | 20 | 250—350 | 110150

Man .. .. .. .| 10 1 3 ] . . { 1525

Table 2 is deduced from Table 1. It shows how many days’
rations can be transported under various circumstances, H stands
for one horse;” M for one man: thus the first line signifies that a
horse can transport on wheels 8% days’ rations of food as well as of
water for himself and one man ; the joint weight of these rations
being 273 Ibs, :— : :

’ TasLE 2.

Numher Food and Water |Number| Water for Horse,

S| TSI, || St Ve

1bs, 1bs,
e o v 8 |52 88| 8 a0
i fovwac {| | ETERZE 3 M3 R
Man, on back ] 13| M .= 207 .. - Full rations.

The general result is that a man can carry 1} day’s rations, and
that a horse can transport, according to circumstances, 13, 3%, or 5%
days’ rations for himself, and for one man at least.

It is necessary to determine how many meals shall be allowed
per day, in order that when. a “section” of the supporting party
turn back, they may do so after one of their regular meals; for it
would be absurd to require that they should turn back at the end
of some quaint fractional part of a day’s journey after they had
been supposed to have eaten a corresponding fraction of a day’s

* A large bucket, full to the brim, holds 8 imperial gallons, or 30 lbs. weight
of water. My full rations for a horse are two large buckets a day, each of them
as nearly full of water as those given to horses usually ave, :
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rations, and we must make our selection between a division of the
day’s rations into one, two, or three meals. In the steady equable
travel which I have in view, I entertain no doubt that the best
economy of strength and food, both in man and beast, is to be ob-
tained by assigning them two journeys and two meals a day—a
morning and an afternoon journey, and a nodn and an evening
meal. 'This, then, will bo the arrangement I shall lay most stress
upon.

Size of the ¢ Sections.”—The number of men that turn back would
naturally bear in each case a constant ratio to the numbers that 0
on. If, for example, the exploring party consist of 10 men, and the
detachment that last left them consisted of 10 men also, this same
proportion would hold from first to last throughout the journey ; that
is to say, whenever a detachment broke off, the number of men that
returned in it would exactly equal the number of those who con-
tinued to advance. Theoretically speaking, any proportion whatever
might be adopted, but it so happens that the one I have taken as
an example, half going back and half going on, is the one that is
likely to be the most generally useful ; for it is very simple and easy
to be remembered, very generally applicable, and one,of the most
economical as regards work done and numbers employed. In this
paper I shall give most space to its description, and simply indicate
other cases which might be serviceable by drawing attention to the
General Table, No. 4. To this I must again refer. At present,
recurring to our binary system, if the exploring party consists of a
number of men equal to e, the following Table (3)'shows what must
be the constitution and size of its supporting party, according to the
number of ¢ sections *’ intended to be employed in it ;—

TABLE 3.—BINARY SYSTEM.

Atend | At end 0f Tagt, | Of last | Of last
- OSft;aSt of last Lat two, but but &e.
ge, | but one.l three, | four,
Total number of Advance party .. e 2¢ | 4¢ | 8e [ 16¢ | &ec.
Exploring party .. .. .. .. .. 6 8 e e e
Supporting party :—
Latest detachment ., .. .. . [ e e e
Last butone .. .. .. .. . . 2¢ 2e 2¢
Last buttwo ., .. .. .. . N . 46 4e
Last but three .. .. .. .. . . . v 8e
&e. oo v e w0 o] &e

Length of Stages and Loads carried.—The Table (4) (see page 64),
so far as it extends, shows every case in which there can be an
exact adjustment of loads, meals, and subdivisions of the party. It
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is drawn up under the several conditions of one, two, or three meals
being issued per day, and the details of any particular set of cases

_ can, at once, be deduced from it.

The  differences* supply ready means for continuing the columns,
and, if it be desired to extend the table, or to work out any
question relating to the subject of it, it is easy to do so by em-
ploying the following formule., Let e = the number of the explor-
ing party; b = those of the section that turns back last; s = those
of the section that turns back first; m = total number of individuals

' (horses or men, as the case may be) employed in the expedition ;

ChhPD

= load of day rations carried by each of them; n = number of
meals into which the day ration is divided ; d = distance to which the
explorers are to be forwarded ; » = number of stages into which d is
divided; g = length of each of them reckoned in day’s journey.
Then, we have—
a In—2n 41,

-

(1.) 7= 2.
@) m=LE
() s @ED @D
@rn— " @
4. r= g
(5.) The additional distance that can be travelled by g, after the
last section has turned back, = ln2+ L. if this is not integral, the

integer next less than it must be adopted.
In the equation (2), if @ = 1, and if b is an integer, then m
is necessarily an integer also; but if @ be greater than 1, and if

gbe a fraction reduced to its lowest denomination, m cannot be

integral, unless both it and all the terms of the series ab, ...s
be multiplied by a™~!. This has been done in the headmgs of the
fourth and subsequent columns of Table 4, and shows the cumbrous

series of terms that become necessary when % is other than a very

simple fraction. An acourate adjustment of loads taken and of food
wanted is not, however, essential, and I have therefore appended an
approximative series of terms of more manageable size, and
which would serve well enough, in actual practice, in cases
where each man’s rations were not kept separate from those of his
colleagues.

Table 5: it shows the precise method according to which the
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