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EARTHQUAKES, CLOUDS, AND GALES AT PORT CARO- 
LINA, SOUTH AUSTRALIA.' 

By Gro. H. NTYLm, Harhmiiaster aual SillwdIrvtur, Port Caroline, Sooth Aii.itralia, 
dntrd 3Iarrh 21, 1901. 

The weather duiing the month preceding the earthyuake 
of M a y  10, 1897, hac1 been thick ancl squally, wit,h the wind 
all round the conipass. On the day of the clisturlmnce its force. 
which hac1 been 8 to 8 for several days. fell to 8. The direction 
was northeast and the weather fine with cirro-stratus clo~ids. 
M y  residence nncl place of observation is on the beach, lati- 

tude, 36O 30' 6" south; longitude. 1 3 9 O  51' 13" east. The 
noise of the earthquake was henrcl for about seventy seconcls, 
coming from north to south. aiicl was followed by a shock 
which damaged every house for iniles aronncl. One hunse 8 
miles north of Robe WBS thrown clown and many others were 

In printing the above letter the Editor ha4 omitted a few sentelices 
suggesting possible magneticancl electric relations, but has retained the 
interesting meteorological facts. 

- - - - _- - - - - - - -_ - 

rendered uninhabitable. In places on the flat country there 
were fissures in the ground some hundreds of pards in length, 
and open down to the level of the water in the wells. About 
10 squnre feet of the limestone crust was lifted several feet by 
the pressure of water nnclerneath, and the water flowed out- 
nwc-1 for two days. Froin Robe to Beachport the ground sub- 
sided in places 20 feet. There was an up~varcl pressure from 
below which filled some wells to the h i m  with tightly pressed 
sand. Water percolated through the ground in places, as if  
forced through a colander. The tide ebbed sonie 8 feet im- 
mediately before the shock, and an hour later it rose 10 feet. 
Pendulum clooks stoppecl a t  the same iniiiute from Port Au- 
giistn in South Australia, to Sycliiey in New South Wales. The 
center of the disturbance, or inore properly speaking the cen- 
ter of its iiianifestation, was around Mount Benson, between 
Kingstoil ancl Robe, about 20 miles south of this place. The 
lower the laiicl tlie greater the shock. Builtlings damaged 
showed the effects of a twist (apparent'). Chimneys not 
thrown down were tivist,ed from their bases. Hanging pic- 
tures were in many instances turned with their faces to the 
wall. Ornaments 011 a iiiantelshelf were t,hrown across the 
room on to R table. Persons and clogs were made gidclp, and 
vomited. A 7-iiich horseshoe inttgnet, hanging by its arma- 
ture on n copper nail in lily window. was swiing round and 
hung bp it,s bow. still keeping its armature. This was repeated 
some inonths later, on which occasion the aiiiiature was flung 
off. Other shocks followed. minor oiies, force 4 to 8, averag- 
ing two per hour, during the inonth of May. In June they 
averaged four each clap; in  July, two clailp. Since then they 
have graclually r1ecre:tsed in number, and only one was recorded 
last month, and one, force 4, this inonth ( March, 1901 ). Their 
intensity lately has been 2, 3, and 4 on the Rossi-Fore1 scale. 

* * * * * * * 
During all these tremors the sky was usually covered with 

heavy cumiilus clouds, one or  two of them blight, as though 
lighted by the 1110011 even cluring the dadcest mponless nights. 
No two cumulus cloiicls ever coalesced On one overtaliiiig 
another, they were mutually repelled. aiicl drifted away in 
feathery flakes. I never saw one, even the largest cumulus 
cloud, reach the opposite horizon. It had to melt into clear 
sky. We have 110 longer the blue sky of the old clays; i t  is of 
a inilkv ancl watery color, and never deeper blue then that on 
Plate kI in the United States Hyclrographiio Office classification 
of clouds. * * * We have also a thin cigar-shaped cloud, 
parallel with the horizon. This oloUc1, or there may be two, 
is very dark, and it is sharply clefinecl. Having no ragged 
edges, it is as though it had been sliaped with an edged tool, 
and though a gale mag be blowing a t  force 10 t,he cloud will 
be stationary. I saw one once for twelve hours, when night 
hid it. * * * * * * * 

A reference to the sailing clirections for this place will show 
it bo he an open rontlsteacl exposed to the fury of the worst 
storms. Yet the bay i x  seliloiu roiigh, and then only for n few 
hours. Duriiig the word weather that I ha\-e seen' here for 
over twentythree pems, H vessel could lie in safety a t  tlie an- 
chorage. No one has pet ncc.onnt,ecl for it satisfnctorilp. In 
1n-y opinion, the siiiootliness of the 1xt-j- is caused by a fresh 
anter river, which I have found running through the sand 1111- 
der the sen into the Imp, mid also, by fresh water springs 
which, iii inany places, may be seen coining up from the bottom 
in the bay. Their influence niay be inferred from the fact that 
I hare t,ested the deusity of t,he water with a salinometer on 
sereral occasioiis, null have found it to be one-thircl fresher 
than nrerage sea mater. I account for the nl~ence  of wind in 

~~ 

* ~ a 1 1 Z  c~emonstrates that tliese twists are proKably merely the 
rrsultnnt of the straight liiie motioii of the earth cullhined with the 
irregular form, or unequal strength, or fastenings of the damaged 
object.-C. A. 
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two ways: First, a granite reef crosses from Kangaroo Island 
to the mainland, a t  a place 10 miles north of Kinghton jetty. 
It is marked on the chart! '<Nation Reef" and <' Cfmnite Rucks. " 
I have never known a thunderstorm froin the northward to 
cross this reef. The 
rains may come on here, in part, but the storiii follows tlie 
reef. A gale was reported to me by the head keeper. Cape 
Jaffa Lighthouse, 11 i d e s  south of this place, as linviiig lleeii 
the heaviest he hail known during twenty years duty there. 
The sea broke over the lantern, which is 120 feet above the 
sea level. During that day there were 8 fishing boats out 
from here, small centerboard luggers, with two men in 
each boat. They fished a13out G miles out and for want of 
wind had to pull home. The wind and sea were dead caliii in 
Lacepede Bay; the gale went over our heads and descended 
about l o  iniles inland, doing considerable damage. I linve 
seen many similar instances, and have never henrd them ac- 
counted for, aa there is nothing to give 11s a lee. Iiicirdinary 
weather the bay is full of cross currents of wind and sea. 

Whatever may be tlie nature of t,lie influence that generally 
prevents outside gales froin blowing their p r ~ ~ p e r  course 
through the bay, it is intermittent, as galea occasionally l~low 
home with undiminished force. 

It invariably follows it into the interior. 

* * * * * * * 

Mr. James Page of the United States Hylrograpliic Ofice 
adds the following iiot,e.-Ed : 

Kingston (Port Chi-oline') is situated in Lacepede Bay on the siwt,l~ 
coast of Australia; 1atit.ude 3 6 O  50' 16' ' SOut,li: longitude 139O -50' 56' ' 
east. C!onctwiing 
Lacepede Btty the Australia Directory. Vt:)Iu~ue I. p. 361. st.ates as follows 
'' It is a rei~~arlittl~le fact that this bay. although apparently exposed tL 

the ocem swell. afforrls safe anchorage h all weather. t,here 1.leiny tol. 
erahly sinoot,h water even vn the higliwag of a wtist,erly gde.  Two rca- 
sons account for the smoothness of the water-tlie force of the prevail. 
ing swell from the southwest is I J U J ~ ~ ~ U  by the reefs tiff Cape daffa, and 
that from the n(.rrthwest. and west by traversing. lwftvre it arrives ileal 
the anchorage, a liing est,ent of undulating groun4:l wit.11 shallow watei 
over it, there being only 20 fathoms 16 miles west of Pingstoii jett.g." 

Robe is on t,he coast 30 miles to the st:iut.hward. 

JANUARY GALES FROM THE GREAT LAKES TO THE 
MARITIME PROVINCES. 

Ry R. C .  WEBBER, Forecast Offieis1 iu1d Iospcctor t a b  tlir Meteomlngical .+rviee of I:'mn~ln 
dntril Feliroiiry 19, l!lw2. 

In  treating of the storins which have been esperienced in 
Canacla from the Great Lakes to tlie Maritime Provinces in 
January from the years 1874 to 1902, inclnsive, the writer does 
not intend to  enter to anyestent into tlie question of the wh) 
and wherefore of the clevelopinent of these storiiis. or to dis- 
ciiss whether or no the cowse of storiiis is governed by thc 
anticyclones or the inany other vesecl questions upon t,he sub- 
ject which have been from time to  time considered. Having 
gained considerable assistance hiniself iu forecasting, by thc 
tabulation and study of the storiiis of the difierent months oj 
the year, he may possibly be able to point out a few salienl 
features which may be available to others in scientific weathei 
forecasting. As a review of the twelve separate months would 
necessarily occupy a large ainount of space, tlie month oi 
January only will a t  present be consiclerecl. In  bhe first placc 
perhaps it will be as well to give a table of the nmiiber of lo\\ 
areas charted, the percentage of storiiis caused by them, and 
the percentage of storiiis caused by lows froin tlie several 
directions. 

In explanation it shoiild be stated that northn-est lows arc 
those originating or moving froin tlie region between tlic 
British Columbia coast and &Ianitoba; west lorn-s, those fro111 
the Pacific coast and Western States between latitudes 48G ancl 
35O; southwest lows, from lower California, Mexico, Tesas, 

nnd the Gulf of Mexico; Atlantic lows, as designated; erratic 
lows. developing anywhere from the lakes east to the Maritime 
Provinces including the New England States. 

TABLE l.-Ntuiiher pf lotiw mid the directim fronc 
irhieh they cuiite. 

- .- ~- .~ 
I 

of gales 

Prr eeut 
fruni 

Atlautie. 

0.0 
w. 0 
75.9 

I n  referring to Tables 1 and 2 m-e are a t  first impressed with 
the few erratic lows or a1)iioriiial developiiients, yet on second 
reflection we realize that were such conditions of freciuent oc- 
currence the efficiency reached to-day in scientrific weather 
forecasting could not liave been obtained : consequently we 
learn that norinal movements are to be eapectecl, not abnor- 
~ i a l  or highly improbable, as we are a t  times apt to endeavor 
to persuade ourselves is to be the case. 

The percentage of gales caused by northwest lows cliininishes 
rapidly as we proceed eastward; this is instructive, showing as 
it does that a considerable number of this class of areas de- 
crease in energy as they progress toward the Atlantic. The 
same conclitvions hold good as regarcls the west lows, but to a 
lesser extent; a much larger percentage of west than of north- 
west lows cause storiiis however. This may in a measure be 
accounted for by the frequency with wliich in this class of 
areas the secondary developments occur, without which the 
primary system does not as a rule long retain its energy. Re- 
ferring to t,he southwest lows we find the conditions practicnlly 
reversLr1, for the percentage of gales caused by these areas in- 
creases rapidly as the eastern portion of the continent is 
reached. This knowledge is again useful, inclioating a& it does 
that a considerable number of these important disturbances do 
not, affect the Lake region to any estent. When we come to 
the Atlantic series of areas, or those disturbances which either 
pass up toward the Maritime Provinces froin the United 
States Atlantic coast or froin far out to sea, it is seen that in 
the long period herein considered none of these areas gave a 
storm in the Lake region; and further, that a large number 
moved so far to tlie southward of Nova Scotia that their in- 
fluence did not ext,end as fer to the nortliwarcl as the Gulf of 
St. Lawrence, suggesting that the gales caused by them are 
more likely to be backing than veering. 

The gales of January have been separated into three classes: 
those of great violence, tlie fresh gales, and the inoderate 
storiiis. Combining the first two classes, the percentage of the 
fresh t,o lieavg gales for tlie districts is as follows: lower lakes, 
46.3 per cent; lower St. Lawrence and Gulf, (35.9; Maritime 
Prorinces, 53.4. Therefore fresh to heavy gales are more 
iiuineroiis in the Maritime Provinces than in the Lake region, 
a i d  stmill inore frequent in the lower St. Lawrence ancl Gulf. 
I n  the Lake region the gdes  of a marked heavy type were 
'35, or less than 1 for each January. I n  the lower St. Law- 
rence Valley and the Cfulf the maximum was reached with 68, 
while in the Maritime Provinces there were 54. 

The question naturally arises, what is the caiise of these 
violent gales? C h i  any reasons be girea for their develop- 
ment. and are there any guides to aid in anticipating these 
great atmospheric disturbances 4 I n  the first place the violent 


