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ANTARCTIC EXPLORATION.' 

MY exl~eriunce during the four years whici~ have elapsed 
alnce this project was first mooted in Melbourne, IS that any 
reference to the subject is sure to be rnet with the quer j  Chi 
bonol What  good can it do l What benefit can come from 
it '  What is the object to be served by such an exped~tiou? 

In  selting ni3self to the task of answering these questions, 

let me observe that ~t would 111deed be strange if an  u:lex-
plored region eight m~llion square rn~les In area,- tw1c.e the 
size of Europe,-and grouped around the axis of rotation 
and the magnetic pole, could fail to yleld to investigators 
some novel and valuable infoymation. Rut when we notice 
that the circle is engirdled m~thout by peculiar physical con 
ditious which must be correlated to special phjsical condl- 
tioils within, sp~culation is exchanged for a conficlent behef 
that au adequete leivard must aval t  the slr~lled explorer. 
The expected additions to the qeography of the re,' ~ 1 0 1 1are, 
of  all the knowledge that is to be sought for there, the least 
valuable. Where so many of the pllysical features of the 
.country-the 4iills, the valleys, and the dralnage 11nes-have 
been b ~ ~ r i e d  bene~ th  the snow of ages, a naked outline, a 
bare skeleton of a map, is the utmost that can be delineated. 
Still, even such knowledge as this has a distinct value, and, 
a s  it can be acquired by the explorers as they proceed about 
their more importau t resea~.ches, its relatively small value 
ought not to be admitted as a complete object~on to any eu- 
terprise which has other objects of importance. Our present 
acquaintance wit11 the geography of the region is excessively 
limited. Ross just vlewed the coasl of Victoria Land, be- 
tween 163" east and 160" west longitude. He trod its barren 
strand twice, but on each occasion for a few minutes only. 
From the adjacent gulf he measured the heights of its vol- 
canoes, and fro111 its offing he sketched the walls of its icy 
barrier. Wilkes traced on our map a shore-line from 9 7 O  to 
167' east longitude, and he backed it up  with a range of 
mountains, but he landed nowhere Subsequently Ross 
sailed over the site assigned to part of this land, and hove 
his lead 600 fathorns deep where Wilkes had drawn a rnoun-
tain. He tells us that the weather was so vcry clear, that, 
had high land been within 70 miles of that position, he 
must have seen it (Ross's Voyage, 1275). More reccntly 
Nares, in the L'Challenger," tested another part of Wilkes's 
coast-line, and wlth a hke result; and these circumstances 
throw doubts upon the value of his reported discoveries. 
DIUrville subsequently followed a bold shore for a distance 
of about 300 miles from 136O to 1 4 2 O  east longitude, while in 

1 Address delivered at the annual meeting of the Bankers' Institute of 
Australasia, Aug. 21, 1890, by Q. S. QrifBths. 

67" south latitucle, and between 45" and 60° east 'longitude 
are Enderby's and Kemp's lands. Again, there is land to 
the south of the Horn, which trends from 45' to 75" south 
latitude. These few disconti~luous coast lines comprise all 
our scanty linowledge of the Antarctic land. It will be seen 
Prom ttlest-' fitas tllat the principal geographical problem 
awaiting solution is the interconnection of these scattered 
shores. The queskion is, do they constitute parts of a con- 
tinent, or are they, like the coasts of Greenland, portions of 
an archipelago, smothered under ail overloitd of frozen snow, 
which conceals their insularity? Ross inclined to the latter 
view, and 11e believed that a wide channel leading towards 
the pole existed between North Cape and the Ballerly Islands 
(Ross's voyage, 1221). Tl~isview was also held by the late 
Sir Wyville Thompson. A series of careful observations 
upon the local currents might throw some light upon these 
questions. Ross notes several such in his log. Off Posses-
sion Island a current, r u l l n i ~ ~ g  southward, took the ships to 
wladward (Ross's voyage, 1195). OfY Coullnall Is1;lad an-
other drifted them in  the fame direction a t  the rate of 18 
miles a day (Ross's Voycige, 1204). il. three-quarter knot 
northerly current was felt off the Bawier, and may have 
issued from beneath some part of it. Such isolated observa- 
tions are of little value, but they were multiplied; and were 
the currents correlated with the winds experienced, the in- 
formation thus obtained might enable us to decect the exist- 
ence of straits, even where the channels theinselves are 
masked by ice-ba1,riers. 

Finally it is calculatecl that the centre of the polar ice-cap 
must be three miles, and may be twelve miles, deep, and 
that, the material of this ice mountain being viscous, its base 
must spread out under the crushing pressure of the weight 
of its centre. The extrusive movement thus set up is sup- 
posed to t l~rus t  the ice cliffs off the land a t  the rate of a 
quarter of a mile per annum. These are some of the geo- 
graphical questions which await settlement. 

I n  the geology of this region w9 have another subject re-
plete wilh interest. The lofty volca~~oes of Victoria Land 
must present peculiar features. Nowhere else do fire and 
frost divide the sway so completely. Ross saw Erebus 
belching out lava and ashes over the snow and Ice which 
coated its flanks. This circumstance leads us to speculate 
on the strata that would result from the alternate fall of 
snow and ashes during long periods and under a low tem- 
perature. Volcanoes are built up, as contradistinguished 
from other mountains, which result from elevation or ero- 
sion. They consist of dBbris piled round a vent. Lava 
and ashes surround the crater in alternate layers. But in 
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this polai* region the snowfall must be taken into accourlt as 
well a.s the ash deposit and the lava-Aom. I t  nlay be thought 
that any volcanic eject,a would speedily melt the snow upon 
mhich they fell, hut  this does not by any means necessarily 
follow. Volcanic ash, tlie niost widespread arid most abun- 
dant material ejected, falls comparatively cold, cakes, and 
then forrns one of tlie most, effective non-conductors knomn. 
When such a layer, a fen- inches thick, is spread over snow, 
even molten lava may flow over it without n~elt,ing t,he snow 
beneath. This may seen1 to be incredible, but it has been 
observed to occur. I11 1828, Lyell saw on the flanks of Etna 
a glacier sealed up under a crust of lava. Now, the Antarc- 
tic is the region of thick-ribbed ice. All exposed surfaces 
are quickly covered with snow. Snow-falls, ash-falls, and 
lava-flows must have bee11 heaping themselves up around 
the craters during unknown ages. TVi~at tias been the re-
sult? Bas  the viscosity of the ice been modified by the in- 
tercalation of beds of rigid lava anci of hard-set ash? Does 
the growing mass tend to pile up, or  to settle iloi1~11 and 
spread out? Is  tlie ice wasted by evaporation, or  does the 
ash layer preserve it against this Inode of dissi;~ation? These 
interesting questions can be studied round the south pole, 
and perhaps nowhere else so well. 

Another question of interest, as bearing upon the location 
of the great Antarctic cont,inent, which it is now certain ex- 
isted in the secondary period of geologists, is tlie nature of 
the rocks upon which tile lowest of these lava-beds rest. If 
they can be discovered, and if they then be found to he sedi- 
mentary roclrs such as slates and sandstones, or  Plutonic 
rocks such as granite, they will a t  once afford us some data 
to go upon, for the surface exposure of granite signifies that 
the locality has been part of a continental lanil sufEciently 
long for the weathering and renloval of the lviang thousands 
of feet of sedimentary rocks which of necessity overlie crys- 
talline rocks during their genesis; wliile the presence of 
sedimentary rocks implies the some-time p r ~ x i m i t y  of a con- 
tinent, from the sprfaccs of which alone lbese sediments, as 
rainwash, could have been derived. 

As ancient slate rocks have already been discovered in the 
ice-clad South Georgias, and as the drag-nets of the "Erebus" 
and the "Ctl~allenger" have brought up frorn the beds of 
these icy seas fragments of sandstoner, slates, and granite, 
as well as the typical blue niud which invariably fringes con- 
tinental land; there is every reason to expect that such strata 
will be found. 

Wherever the state of the snow mill permit, the polar 
mountains should be searched for basaltic dikes, in the hope 
that  niasses of specular iron and nickel might be found 
similar to those discovered by Nordenskiiild a t  Ovifak, in 
North Greenland. The interest taken in these metallic 
masses arises from the fact that they alone, of all the roclrs 
of the earth, resamble those tnasses of extra-terrestrial origin 
which we know as meteorites. Such bodies of unoxidized 
metal are unknown elsewhere in the mass, and why they are 
peculiar to the Arctic i t  is hard to say. Should similar 
masses be found within the Antarctic, a fresh stimulus would 
be given to speculation. Geologists mould have to consider 
whether the oxidized strata of the earth's crust thin out a t  
the poles; whether in such a case the thinning is due to 
severe local erosion, or to the protection against oxygen 
afforded to the surface of the polar regions by their ice-caps; 

or to what other cause. Such discoveries \vould add home- 
thing to oar knowledge of the 1naterlal.i of the interior of our 
globe and their relation to those of meteorites. 

Still looking for fresh knowledge in the same d ~ ~ e c t ~ o i l ,  a 
series of pendulum observations should be taken a t  points a s  
near as possible to the pole. Within the Arctic C11,csle tile 
pendulum nlalrrs about 240 morr vibratious per day than it 
does a t  the equator.. The v~bratious increase i n  l~umber  
*there, because the force of grevlty a t  the earth's surflce 1s 
more li~teiise 111 that area; and this, again, is believed to be 
due to the oblateness of that part of the earth's figure, but it 
111ig11t be caussd by the bodlly approach to the su~>face a t  the 
poles of the masses of dense ultra-bas~c rocks just referred 
to. Thus, yendulnm experiments rnay reaeal to us the 
earth's figure; and a series of such obscrvatior~& recorded, 
from such a vast and untried area, must jield important 
data for the physicist to nork  up. W e  should p r o b a b l ~  learn 
from such ~nvestigahons whether the earcb's figure is as 
much flattened at the Autarct~c as it i s  lcno\vu to be a t  the 
Arctic. 

W e  now knoxil ttliat 111 the past the nortll-polar legionr 
have enjoyed a temperdte climate more than once. hbull-
dant seams of paleozoic coal, large deposits of f o s s ~ l ~ f ~ r o u ~  
jurassic rocks, and extensive eocerle beds, containinq the 
remains of evergreen and deciduous trers and flowerii~g 
plants, occur far mlthin the Arctic U i r c l ~  This circym- 
stance leads us to wonder whether the corresponding sont11e1-11 
latitudes have evei* experienced similar clin~atlc vicissitudei. 
Conclusive evidence on this poi~lt it  is difficult to get; bul 
competent biologists who have examined the floras alltl 
faunas of South Africa and Australia, of New Zealand. 
Soutli ilnierica, and the isolated islets of the Southern Ocean, 
find features wEl~ch absolutely inr7ol\je the existence of an 
extensive Antarctic land,--a land whicl.1 117114, have bcen 
clothed wit11 a varied vegetat~ou, and have been s l ~ v e  wtlr 
beasts, birds, and insects. As ~t also had had lib fresh-water 
fishes, it must have had its rlvers f lo\v~ng and not frobt- 
bound, and in tl~ose circumstaiices we again see iudica t~oi~r  
of a nloclified Antarctic climate. Let us briefly cons l , l~r  
some of the evidence for the existenc~ of this continent. 
W e  are told by Profe~sor Hutton of Ch~~istchurcli that 44 per 
cent of the New Zealand flora is of Antarctic origin. Tile 
Auclrland, Calnpbell. and Macquarie Islands a l l  support Ant- 
arctic plants, some of which appear never to have 
Ne,v Zealancl. New Zealand and South America have tliree 
flowering plants 111 common, also two fresh-water fishes, five 
s e a ~ e e d s ,three niarlne crustaceans, one marine niolluslr, and 
one niartnc fish Similarly New Zeala~lcl anct Xf r~ca  have 
certain conlmon forms. and the floras and f ~ u n a s  of thp 
lcerglelen, the C~uzets, and the Marlon Islands are almost 
identical, although In each case the islanda are very stnall 
and verr isolatecl from each other and from the rest of the  
world Tristan d 'acunha has 38 species of nlarine &folZusca, 
of which number 13 are also found in South An,erica, six or 
seven in New Zealand, and four in South Aflica (Hutton's 
Origin of New Zealand Flora and Fauna). Temperatr 
South America has 74 genera of plants in comnlon with New 
Zealancl, and 11 of its species are identical (Wallace's Island 
Life). Penguins of the genus Eudyptes are common to 
South America and Australia (Wallace's Dist. of Animals, 
1399). Three groups of fresh water fishes are ent~re ly  con-
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fined to these tbvo regions Aphrztis,  a fresh water genus, 
has one species I Y ~  AnotherTasmania, anti two 111Patagonia. 
small  group of fishes knoe  n as  the ITapZochitonidm inhabit 
Tierra tlel Fuegla, the  Falklands, and South huatralia,  and 
a re  not found elsewhere ; w h ~ l e  the genus G a l a x i a s  is con- 
fined to south temperate America, New Zeal,~nd, and Aus- 
tralia. Yet the lands wliich have these plants and animals 
in  common are so w ~ d e l y  separated froru each other illat 
they could not iiow po~s ib ly  interchange their inhabitants. 
Certainl- towards the  equator they approach each other 
rather more; but eveu this fact tails to accorlnt for the presei~t  
distribution, for, as  \ValIace 113s pointed out, " the  heat-lov-
ing  Rept i l i a  afford hardly a n y  indications of close affinity 
betmren the two regions" of South Amerlca and Anbtralia, 
" while the (.old-enduring Afnphib ia  and fresh-water fishes 
cEer  them in abuudaace " (Svallace, Dist.  of Ani? i~a l s .1400). 
Thus we see that  t o  the north interclraoge is prohibited hy 
tropical lleat, b ~ l ~ i l e  t11e south by a near1.y i t  is bar13ecl to  
shoreless clrcumpolat~ sea. Yet there must have b e ~ n  some 
nkeans of ~ ~ ~ t e r c o r n r n ~ u ~ i c a t i n nit1 liie past, and it  appoaras eer- 
taitr tbat it  took the shape of GI cornrnon fatherland for tlie 
various commoii forms from m l i ~ c hthey spread to t h e n o ~ t h  
ern hemisphere. As thlz fatherland must have beet1 accessi- 
ble from a l l  these scattered southern lands, its size and its 
d,spos~tion must  h a q e  beeu such as ~'iould sepve the emigrants 
either as a bridge or  as a series of stepping-stones. Tt must 
have beeri eillrer a contlilent o r  a n  arch~pelago.  

Bul  a fur ther  a i d  a peculiar i~ltcrest attaches to this lost 
continent. Those wllo have a n y  acquaintance will1 geology 
know that  the placental ilfammcclia-that IS, auimals which 
a re  classecl with such higher ft>rrns of life as  apes, cats, dogs, 
hears, horses. and oxen-appear very abruptly w ~ t h  the in- 
connng of tlle tertiary peiiod N o n ,  judglnp by analogy, ~t 
is not  likely that  these creatures call have becn developed 
out of mrsozolc forrns w~lill a n y  th ing  like the suddeni~ess of 
their app:ircbnt elltrance upon the scene. F o r  such changes 

advance; matters a staqa fut%lier; for he  tells us  that  a grow-
i t ~ g  a c q u a i n t a ~ ~ c e  with the biology of the world ieads natu-  
r a l ~ s t sto a brlief that tile placetila1 Mamuzalia, and other of 
the higher forms of terrestrial life, originated dur ing  t h e  
lnesozoic period-still further to  the southwards, tha t  IS to  
say--in the  lost Antarctic continent, for the traces of which 
we clesire to seek. 

B u t  it almost necess:lrily follows, that ,  ~1,herever the  filanz-
)nal ia  were cleveloped, there also man bad his bit-thplsce; and, 
if these speculatior~s should prove to have been n ell founded, 
we may have to shift the locatiovl of 111,. Garden of Eden  
from the norther311 to the  southern hemisphere. 

I need l ~ a r d l y  suggest lo  you tha t  pos4bilities such a s  these 
must  ;tdd great ly to  our  interest in  the recovery of a n y  traees 
of this mysterious region. This l and  appears to  have sunlc 
beneath the seas after the close of the  n~esozoic. Now, the  
sub!iicrgence of a n y  rriass of land will distui-b the  c l i m a t ~ c  
equilibrium of  that  r ~ g i o n ,  and  the  disappearance of a11 
Antarctic contincwt would prove evtremelr  potentla1 111 

varying the clinlate of this hemisphere; fop to-day the sun's 
rays fal l  on the south polar regions to  small purpose. The 
unstiible sea absorbs the lleat, a i d  ill w d e  and comparatively 
warm streams i l  carrles off the caloric to  tlie northern hem- 
isphere, to raise its tell~perature a t  the Pxpense of ours. Rut 
when extei~sivelarrd recetved t l~ose  same Ireat-rags, ~ t s  rigid 
surfacaes, so to  speak, tethered their caloric i n  this I ~ e ~ n i s p h e r e ;  
and  thus, when there was n o  mobile current  t o  stcal north- 
wards milh it, ~ i a r m t h  co111d accun~ulate .  2nd modify t h e  
climate. 

Urlcler the  ir~fluences of sue11 changes, tlie icy mant le  
~vould be slosv1,v r-olled back towards the  south pole. a n d  
thus rnany plants and  animals were able to  live and  multiply 
i n  latitudes that  to-day are  barrel]. W h a t  has u i ~ d o ~ b t * d l y  
occurrsed in the tbxtrerne north is equally possible in the ex- 
treme south. Rlat if i t  did occur.-if south-polar lands, rlow 
ice-bound, were tb rn  a s  prolific of life as  Disco and  Spitz- 

they 111ust have acquired a long  t~rne ,  and  a n  c x t e r ~ s ~ v ebergen once were.-then, like Hpitzbergerl and  Disco, the 
rtgiou of  the e a r t l ~ :  a:ltl i t  is probable that  each o f  t l~e lnbad 
a leugthy series of progenitors. which u l t i m a t ~ l y  linlred rt 
back t o  ion el* Corms 

Wily, (hen ,  it is coiistaiitly asked, if this was the sequence 
of creation, d o  thfse ~nisslng h n k s  never turn u p ?  In reply 
to this C(U~PJ- ,  ~t \i1a< snggested by Huxley tha t  they may 
have been developed ln some lost continent, tbe bourtd:rrie, 
of whicli tTere gradually sll~tteci b y  tlle slow elevation of the 
sea-margin ou oue 5ide &lid ~ t s  s ~ m u l t a r ~ e o a sslow deplession 
upon the  other; so tlint there has always beeu in existence a 
large dry area with its live stock. This d ry  spot, mlttr its 
fauna alrd flora. lllre a gredt raft or Noah's Ark,  moved with 
great slowness i n  whatever clirection tile great ea1,th unclnla- 
tion travelled Brit t~ d a y  tltis area, with its fossil evl- 
dences. i.i a sea-bottom; atid I lux ley  supposes that the con- 
tinent, rvhich once occupied a part  of the Pacific Ocean, is 
r~ocv repreaen ted I?y Asia. 

T h ~ smoveuient of land surface translation eastwards even- 
tutc,lly created a connect1011 betweeii this land and 'qfrica 
2nd Europe; and ~ f ,  when t h ~ s  happened, the i?riammalia 
spread rapidly over these cou~ttriea. this circumstance would 
account fo r  the abruptness o f  tiicir appearatice there. 

Now, Mr. Blandford, the president of the  Geological Soci- 
ety of  Loudon, irr Ilii; annua l  addrcss recently delivert~cl. 

unsubmerged ~ e n t n a n t s  of tbi9 c3ntinent nlay still retain 
orgaulc evider~ces of the fact  in the sllapc of fossil-bearing 
beds, and  the d~scovery o f  such cleposits nnuld confirm or  
confute such specnlations a s  these. Tile key to the geologi- 
cal probit~tn lies v ~ ~ h ~ n  Circle, and  to find it  the Ar l ta~c t ic  
would be to recover i o n ~ e  of the past history of tho sotzthern 
hern~sphere. There is n o  reason to despair of d~scoverinq 
kucil evidence, as  Dr. &f'Co~-mack,in his account of Ross's 
voyage, records that portions of Victoria Laud  n e r e  free 
from SIIOW, and  therefore available for inrest igat ioi~,  besides 
which their surface nlay still support some l ~ v i n g  forms, for 
thry cannot  be colder o r  bleakey than the peaks ~vllich nse  
out  of the contirlental Ice of North Greenland;  and these, 
long held to  be sterile, have recently diselosetl the existence 
upon them of a rich t h o u g l ~  E ~ u n ~ h l eflora. 

W e  have now to consider some in-tportant meteorological 
questions. I f  we look a t  the distribution of the atmosphere 
arollild the globe, we shall see that i t  is spread ~ ~ n e q u a l l y .  
Tt forms a stratum which is deeper within the  tropics than 
about the  poles, and over the northern than over the southers  
k emisphere, so tbat  the bar or net?^^ normals fall u ~ o r e  as  we 
approach the Ar~tarct ic  than  they d o  when we near  the 
Arctic. Maury, taking the known isobars as  his guide, has  
calculzted that the mean pressurc ah the north pole is 29.3, 
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but that it is only 28 at  the south [Maury's Meteo~ology, p. 
259). I n  other words, the Antarctic (71rcle is permanently 
much barer of atinosphere than any other part of the globe. 
Again, if we consult a wind-chart, we shall see that hot11 
poles are marked as calm areas. Each is the dead centre of 
a perpetual wind-vsrtex, but the south-polar indraught is 
the st'onger. Polarward winds blow across the 45th degree 
of north la t~tude for 189 days in the year, but across the 45th 
degree of south latitude for 209 days. And while they are 
drawn in to the north pole from over a disk-shaped area 
5,500 miles in diameter, the south-polar indraught is felt 
$hrougliout an  area 7,000 miles across. Lastly, the winds 
*ryhlch circulate about the soutb pole are more heavily charged 
with nlolsture than are the minds of corresponding parts of 
the other hemisphere. Now, the extreme degree in which 
ieheae three conditions--of a perpetual grand cyclone, a mo~st  
atzlosphere, and a lo-cv barometer--co-operate w~tl-iout the 
Antarctic, ought to produce within it an exceptional nieteoro- 
logical state; and the point to be determined is, what that 
condition may be. RIaur y maintained that the conjunction 
will make the cl~rnztte of the south-polar area milder than 
that of tile north. His theory is. that the saturated winds, 
being drawn up to great I l e i g l ~ t s ~ ~ ~ i t h i n  the i"intarctlc, nlust 
then be easel! of their moisture, and that simultaneously they 
mast disengage vast quantities of latent heat; and it is be- 
cause niore heat must be liberated In this manner in the 
south polar regions than in the north, that he infers a less 
severe climate for tlie Antarctic. He estimates that the re- 
sultant relative differences between the two polar cllmates 
n ~ l lbe greater than that between a Canadian and an  English 
minter (IIaury's iVeteorology, p. 466). Ross reports that 
the south-polar sumirler is rather colder than that of the 
north, but st111 the southern winter may be less extreme, and 
so tho alean temperature may be higher. If we examine 
the  vieather repozts logged by Antarctic voyagers, instead of 
the t e~npe~a tu re  seems restmerely, the advantage still to 
with the south. In the first place, when the voyager enters 
the Antalctic, he sails out of a tempestuous zone into one 
of calms. To Semonstrate the truth of this statement, I 
have made an abstract ~f Ross's log for the two months of 
January and February, 1841, which he spent within the 
Antarctic Circle. To enable every one to understand ~ t ,  it may 
be tvell to explain that the wind-force is registered in figures 
from 0, which stands for a dead calm, up to 12, which repre- 
sents a hurricane. I find that during these 60 days it never 
once blew with the force 8 ;  that is. a fresh gale. Only twice 
did it blow force 7, and then only for half a day each time. 
Force 5 to 6-fresh to strong breezes-is logged on 21 days. 
Force i to 3-that is, gentle breezes-prevailed on 34 days. 
The nlean wind-force reg~stered under the entire 60 days was 
3.43; that is, only a four to five knot breeze. On 38 days 
hlue sky was logged. They never had a single fog, and on 
2 1  days only was it even misty. On the other hand, snow 
tell almost every second day. We  find such entries as these: 
"Beautifully clear weather," and " Atmosphere so extraor- 
dinarily clear that Mount Herschel, distant 90 miles, 
looked only 30 miles distant." And again, "Land seen 120 
miles distant, sky beautifully clear." Nor was this season 
exceptional, so far as tve can tell; for Dr. WCormack, of the 
" 'Erebus," in the third year of the voyage, and after they 
bad left the Antarctic for the third and last time, enters in 

his diary the following remark. He says. " I t  is a curious 
thing that we have always met with the finest weather 
within the Antarctic Circle; clear, cloudless sky, bright sun, 
llght wind, and a long swell " (M'Cormack's Antarctic Voy- 
age, v. i. p. 345), I t  would seem as if the storrny wester- 
lies, so familiar to all Australian visitors, had given to the 
whole southern hemisphere a name for bad weather. which 
as vet, at  least, has not been earned by the south-polar re- 
gions. I t  1s probable, too: that the almost contir~uous gloom 
and fog of the Arctic (Scoreshy's Aivctic Regions, pp. 97 and 
137) in J ~ l l y  and August have prejudiced seamen against the 
Antarctic somnler. The true character of the climate of this 
region is one of the problems awaiting solution. Wllatever 
its nature may be, the area 1s so large and so near to us, 
that its meteorology must have a domir~ant influence on the 
climate of Australia; and on this fact the value of a lrnowl- 
edge of the weather of ihese parts must rest. 

To turn to another branch of science, there are several 
questions relating to the emth's magnetism which require 
for t l ~ e i ~  solution long-maintained and continuous observa- 
tions within the Antarctic Circle. The mean or permanent 
distribut~on of tlie world's nlagnetisnl is believed to depend 
upon causes acting in  the interior of the earth, while the 
periodic s~ariations of the needle probably arise from the 
superficial and subordinate currents produced by the daily 
and yearly variations in the temperature of the carth's sur-
face. Other variations occur at irrrgular intervals, and 
these are supposed to be due to atmospl~eric e l e ~ t ~ i c ~ t y .  All 
these different currents are excessively frequent and power- 
ful  about the poles; and a sufficient series of observations 
might enable physicists to differentiate the various kinds of 
currents, and to trace then1 to their several sources, whether 
internal, superficial, or meteoric. To do this p~operly,  at  
least one land observatory should he established for a period. 
I n  it the variation, dip, and intensity of the magnetic cur- 
rents, as well as the momentary fluctuations of these ele- 
ments, would all be recorded. Fixed term days would be 
agreed on with the observatories of Australia, of the Cape, 
America, and Europe; and during these terms a concerted 
continuous watch would be kept up all the globe to 
determine which vibrations were local, and which general. 

The present exact position of the principal south magnetic 
pole has also to be fixed, and data to be obt,iinecl from which 
to calculate the rate of changes, in the future; and the same 
may be said of the foci of magnetic intensity and their move- 
ments. In relation to this part of the subject, Capt. Craik 
recently reported to the British Association his conclusions 
in the follotving terms. I le  says, "Great advantage to the 
science of terrestrial magnetism would be derived from a new 
magnetic survey of the southern hemisphere, extending from 
the parallel of 40° south as far towards the geographical pole 
as possible." 

Intimately connected with terrestrial magnetism are the 
phenomena of auroras. Thew nature is very obscure, but  
quite recently a distinct advance has been made towards dis- 
covering some of the laws which regulate them. Thanks to 
the labors of Dr. Sophus Tromholdt, who has spent a year 
within the Arctic Circle studying them, we now know that 
their movements are not as eccentric as they have hitherto 
appeared to be. He tells us that the Aurora Borealis, with 
its crown of many lights, encircles the pole obliquely, and 
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that it has its lower edge suspended above the earth a t  a 
height of from 50 to 100 miles; the mean of 18 trigonometri- 
cal measurements, taken with a base-line of 50 miles, being 
75 miles. The aurora forms a rlng round the pole, which 
changes its latitude four times a year. At the equinoxes it 
attains its greatest distance from its pole, and a t  midsummer 
and midwinter it approaches it most closely, and it has a 
zone of maximum intensity which is placed obliquely be- 
tween the parallels of 60" and 70" north. The length of its 
nieridional excursion varies from year to year, decreasin'g 
and increasing through tolerably regular penods, and reach- 
ing a maximum about every eleven years, when also its ap- 
pearance simultaneously attains to its greatest brilliancy. 
Again, it has its regular yearly and daily movements or pe- 
riods. At the winter solstice it reaches its maximum annual 
intensity; ahd it has its daily maximum at  from 6 P.M. to 
2 A.M., according to the lat~tude. Thus a t  Prague, in 50' 
north latitude, the lights appear at about 8.45 P.M. ; a t  Up- 
sdla, 60' north latitude, a t  9.30 P.M. ; at  Bosskop. 70° north, 
a t  1.30 A M  Now. while these data may be true for the 
northern hemisphere, it rclnains to be proved horn far they 
apply to the southern. Indeed, seeing that the atmosphere 
of the latter region is moister and shallower than that of the 
former, it is probable that the phenomena would be modified. 
A systematic observation of the Aurora Australls a t  a num- 
ber of stations in high latitudes is therefore desirable. 

Whether or not there is any  connection between auroral 
exhibitions and the weather is a disputed point. Tronlholdt 
believes that such a relat~onship is probable (Under the 
Rays, 1,283). He says, that, "however clear the sky, it 
always became oveicast imn~ediately after a vivid exhibition, 
and it generally cleared again as qutckly " (Under the Rays, 
1,235). Payer declares that brilliant auroras were generally 
succesded by ba? weather (Voyage of Tegelhoff, 1324), but 
that those which had a low altitude and little mobility ap- 
peared to precede calms. Ross reunarks of a particular dis 
play "that  it was followed by a fall of snow, as usual" 
iRoss's Voyage, 1312), Scoresby appears to have formed 
the opinion that there is a relatior~ship indicated by 
hts experience. It is tt~erefore allowable to regard the ulti- 
mate establishment of some connection between these two 
phenomena as a possible contingency. If, then, we look a t  
the eleven-year cycle of aurora! intensity from the meteor0 
logical point of view, It assumes a new interest; for these 
pepiods may coincide with the cycles of wet and dry seasons, 
which some ~rteteo~.oloyists have deduced frorr~ the rccords of 
our Australian clin-rate, and the cu'tnination of the one 
might be related to some equivale~lt chaage in the other; 
for if a solitary auroral d~splay  be followed by a lowered 
sky, surely a period of cont~ouous auroras might give ?ise to 
a penod of continuous cloudy weather, w ~ t h  ram and snow. 
Fritz considers that he has established this eleven-year cycle 
upon the strength of auroral records extendtng from 1583 to 
1874, and his deductions have been verified by others. 

I n  January, 1886, we had a widespread and heavy rain- 
fall, and also a n  auroral display seen only a t  Hobart, but 
which was sufficiently powerful to totally suspend commu-
nication over all the telegraph lines sltuated between Tas-
mania and the China coast. This sensitiveness upon the 
part of the electric upr rents to auroral excitation is not novel, 
for long experience on the telegraph-wires of Scandinavia 

has shown that there is such a delicate sympathy between 
them that the electric wires there manifest the same daily 
and yearly periods of activity as those that mark the auroras. 
The current that reveals itself in fire in the higher regions 
of the atmosphere is precisely the same current that plagues 
the operator in his office. Therefore in the records of these 
troublesome earth-currents, now being accumulated a t  the 
Gbservator~ by Mr. Ellery, we are collecting valuable data, 
which may possibly enable the physicist to count the unseen 
auroras of the Antarctic, to calculate their periods of activ-
ity and lethargy, and again to check these with our seasons. 
But it need hardly be said that the observations which may 
be made in the higher latitudes, and directly under the rays  
of the Aurora Australis, will have the greater value, because 
it is only near the zone of maximum auroral intensity tha t  
the phenomena are manifested in all their aspects. I n  this 
periodtcity of the southern aurora I have named the last 
scientific problem to which 1had to direct your attention; 
and I would point out, that, ~f its determination should give 
to us any clew to the changes in the Australian seasons 
which would enable us to forecast their mutations in any  
degree, it  would gtve to us in conducting those great inter- 
ests of the country which depend for their success upon the 
annual rainfall an  advantage which would be worth, many 
times over, all the cost of the expeditions necessary to estab- 
lish it. 

Finally, there is a commercial object to be served by Ant- 
arctic exploration, and it is to be found in the establishment 
of a whaling trade between this region and Australia. The 
price of whaleboile has now risen to the large sum of $10,000 
a ton, which adds greatly to the possibilities of securing to 
the whalers a profitable return. Sir James Ross and his 
officers have left it  on record that the whale of commerce 
was seen by them in these seas, beyond t l ~ e  possibility of a 
mistake They have stated that the animals were large and 
very tame, a r d  that they could have been caught in large 
numbers. W ~ t h i n  the last few years whales have been get- 
ting very scarce in the Arctic; and in conseclueiice of this 
two of the most successful of the whaling-masters of the 
present day, Capts, David and John Gray of Peterliead, 
Scotland, have devoted solrle labor to collecting all the data 
relating to t h ~ s  question, and they have consulted such sur- 
vivors of Ross's expedition as arc. still available. They have 
published the results of their investigations in a pamphlet, 
in which they urge the establishnient of the fishery strongly, 
and they state their conclusions in the following words: 
" W e  think it is established beyond doubt that whales of a 
species similar to the right or Greenland whale found i n  
hig!~ noPthera latitudes exist in great numbers in the Ant- 
arctic seas, and that the establishment of a whale fishery 
within that area would be attended with successful and  
profitable results." I t  is not necessary for tile to add any  
thing to the opinion of such experts in the business. All I de-
sire to say is, that i f  such a fishery were created, with its 
headquarters in Melbourne, it would probably be a material 
addit~onto our prosperity, and it would soon increase our 
population by causing the families of the hardy seamen who 
would man the fleet to remove from their homes in Shetland 
and Orkney and the Scotch coasts, and settle bere. 

In  conclusion, I venture to submit that 1have been able 
to point to good and substantial objects, both scientific ant% 
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commercial, to  justify a rene~val  of Antarctic research; and 
1feel assured that  nothing conld br ing to us gr~eatel. distinc- 

tion in  the eyes of the whole civilized \vorld t h a n  such ail 
expedition, judicio~lsly planned, and  skiifully carried out. 

THE USE OF OIL. 

MASTERSof vessels cannot t e rerr~inded too often of the uee of 
oil in stormy weather. Its importance is well illustrated by the 
Pact that it is now referred to at  length in standard books on sea- 
manship; and the International Marine Confeience at  Washington 
recommended that lo the  several governments require all their 
sea-going refsels to carry a sufiicient quantity of animal or vege- 
kable oil for tlie purpose of calming the sea in rough weather, to- 
gether u7ith suitable means for appljing it." As a good example 
of the directions that ar.: cow given for the best way to use oil, 
the remarks in a recently publis1.1ed book on practical seamanship, 
by Todd and Whall, printed on the ' *Atlantic Pilot Chart" for 
Octobcr, ar;. of interest:-- 

"To cross a bar in heavy rveather, after batteniog down all 
Iratches, etc., take two pieces of India-rubber pipe about twenty 
feet long arid one inch in diameter. P u t  these through tlre hawse- 
pipes, one on each sicle, and let their ends trail in the sea. On 
the upper end cf each piece of tube lash a goocl-sized funnel, se- 
cure it to a stanchion in a rertical position, and station a man at  
each, with a three-gallon tin of colza-oil. TVlien the vessel enters 
zlle outermost sea that breaks on the bar, let each man gently 
pour the oil down the pipes. This will smooth the bar inlmensrly, 
and tlre ves.el will steer rnuch better. Almost any oil of ai~ilnal 
or vegetable origin will do; but petroleum is not of ~ n u c h  service, 
excepting to mix with and thin tlre other, if necessary. When 
lying-to in a gale, head to wind and drifting slowly, if a little oil 
is used, a shipought to pull tllrouglr tile heaviest storm. Running 
in a gale, a n  oil-hag hung over tlre weather-side, or oil poured 
down a pii:e well forwanl, is of great service in preveirting the 
sea from breaking aboard; gale increasing, to round-to, prepare a 
sea ancl~or, watch for a sinooth spell, and then put the lielnl 
dotvn, liea..~e overboard a fexv gallons of oil, ant1 float the sea-
anchor. Keep pouring the oil on tlie sea docrn a weather pipe cr 
scupper while the ship is coming up to the wind. A well-equipped 
sailing-ship, even if deeply laden, wili lie-to under a close11 reefecl 
topsail or tarpaulin in the rigging, and weather alnlost any gale, 
so long as she is not talic~n aback. Sailing-vessels under these cir- 
cumstances nowadays often use an oil-bag paid out to windward 
So smootlt tile sea still rnore: this is the ideal position of a laden 
vessel in  a dangerous storm. Whilst towing a disabled ship over 
a bar, or wliere the sea is very v;iclred, a couple of oil-bags over 
tile stern will ease the sea on the tow. In  a good steamer, to 
take a sl~ipwreclred crew oft' a wreck, run to windward of the 
ivreclr, lower the lee boat, put your vessel head to sea and dead to 
xindmard, and leb the boat diop down toward the rvreclc, veering 

~3uton the line, and constantly pouring considerable oil into the 
,ea, which \\ 111 keep the sea smooth between 1our ship and the 
wreck. In using 011-bags in heavy weather, they should he 
\~cighted. if hung over the aide, in order to keep them down. 
\Vhea scuciding, it is best to pour the oil down the closet-pipes." 

NOTES AND NEWS. 

WE learn from iVatzci-e that an expedition to Greenland will 
-??rl fro111 Denmark next year, under the commend of Lieut. Ry- 
'cr, to investigate the east coast between latitude BGo and 73". 

-At s meeting of the Royal Geographical Society of *4ustrala- 
c i a ,  held at  Nclbourne on hug. 22, a letter from Sir Thomas Elder 
;\as read, in wl~ich he offered to bear the entire cost of an expedi- 
don to the unexplored reglorls of Australia. A report on the 
question of antarctic explor~t~cm was also s~tbtnltted to the meet- 
inq. In this ~epor t ,  acco~tling to h'citure of Oal. 9, it was stated 
*hat, public interest in the subject had been revived by the an-
iiouncement that Baran A. E. Nordenslcioid, after a conference 
brith his fliend Balon Oscar Dickson, had consenled to take the 

comrr~and of an expedition to the sctuth-polar regions, on the con- 
dition that the Australian colonies contributed a suin of $25,000 
towardd the expenses. Baron Diclrson having offered to advance 
the other moiet,y, or whatever rnore migl~t  be necessary. "The 
offers mere cordiallyaccepted, and the antarctic committee felt it- 
self justitied in making the necessary arrangements without delay 
for collecting the a~llount to be contributed by the Aust,ralasian 
colonies. Tile council of the society had passed resolutions recog- 
nizing a national duty in the exploration of t l ~ e  antarctic regions, 
especially that portion lying opposite to Australasia, pleclging 
itself to use its influence in promoting the enterprise, and giving 
au~horityto head a subscription list in aid of the Swedish Austra- 
lian Exploration Fund u~it11a donation of $1,000 froin the society's 
funds. It urould appear, from the hearty reception accorded to 
tire proposals of the antarctic committee, that the latter might 1.ely 
upon the energetic co-operation of all the scientific societies of Aus- 
tralasia, and thus be enabled to collect the amount of the contribu- 
tion pron~ised to~rards defraying the expenses of the combined 
S\vedish and Australian Exploring Expedition to the South Polar 
Regions." The report, on being put to the meeting, was " re-
ceived with acclamation." 

- Mr. Robert Swordy of Dryhurn Cottage, Durham, in a letter 
to ~lratu~e.the substance of which was p~inted in that journal for 
Oct. 9. gives an account of a toad (Bzcfo vz~lgaris) nhich he saw 
crawling out of the Pond IVood at Aykleyheads. The rnuscles of 
the toad's body were (as usual) arranged in such a fashion that 
the back of the toad looked like minute nodules of dark gravel 
embedded in a damp path belocv trees; but what seemed to Mr. 
Swordy most ~eurarkable was, that on the top of this gravel-like 
arrangement of muscles there was spread a mesh or network of 
verjs fine liclien. with oval-shaped leaves of a lightish-green color, 
connected more or less to each other by a hair-like process of 
stems. This lichen spread irregularly over the toad's back, and 
odd sprays of it were also to he seen on tlre legs and upper sur-
faces of che feet. " Now," says the writer, " had the toad been 
in its regular flaunts under the trees and shrubs, with this won- 
derl'ul counterfeit of gravel ind protective coloring, it would have 
been almost impossib!e to discriminate its form from the dark 
gravel, lichens, moss, mooil-sorrel, and dead leaves of the place; 
:~ndI doubt not that this anirnal's unobtrusive attire would aid il  
materially in capturing the insects necessary for its sustenance.'' 
Mr. Smordy enclosed photographs of the toad sitting on a section 
of lichen-colored gravel path, taken from near the spot where he 
found it. 

-The following newspaper anecdote will interest those foad of 
animals: "A friend of the writer owns a nronliey, which answers 
to the name of 'Jocko.' The children of tlre hou.;e and Jocko are 
boon companions, and of' a summer afternoon enjoy a frolic to- 
gether upan the lawn. One day some one threw a match down, 
and the grass igniled, making a little btaze. Jociro saw it, stopped 
and loolred, then glanced all around, and, seeing a piece of piank 
not far off, ran for it, crept cautiously to the fire, all the time 
holding the planlr as a shield between hinlself arid the flame, then 
threw tbe planlr on the fire and pressed i t  down and extinguished 
it. What child could have reasoned better acd done more ? Al-
though, perhaps, no danger could have come from the fire, still, 
no one knows what the result might have been, and the monkey 
evidently believed that prudence 1s the better part of valor." 

--The students' work in psychology a t  the University of To- 
ronto, s s  reported by Professor J. Marl< Baldwin in the last num- 
ber of Tlze Anzerican Jozcrnnl of PsyclzoZogy, has been hitherto 
general and theoretical. The new curricul~rm, however. as now 
ratified by the unircrsity senate, provides for more special and 
advanced courses, and opportunity foraresearch. T l ~ e  recent fire 
in University College postponed the equipment of the psychologi- 
cal laboratory, but in the pla,ns for tlie new7 builclirlgs more ample 
accornmodatious are secured, The new Iaboraior,y is to be in the 
restored building in a retired portion of -the first floor immediately 
over the rooms of the physical department. It will comprise two 
cornnrunicating working rooms, each 16 by 21 feet; a professor's 
private room, to be used also as a special psychological library 
under cllarge of a fellow or instructor; and a darlr room available 


