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bearing localities in Japan no developrnents 
of note wcre reported. 

OCEANIA 

I n  Borneo, Sulnatra and Java no notable 
additions to productive area were made. Irr 
the noi.thcastern portion of New Guinea 
(Papua) petroleum deposits were reported near 
Eitape, and in the southrastern portion of the 
island oil indications of great promise wcre 
found by Aurtralian geologists on the western 
fianl~ of the Allnevt Ilountains, hetwcen the 
River Purari  on the rlortl~ and Yule 'Island 
or1 the soutll. 

NFZUZeala7~d.-Tntercst was crntered in the 
Taranaki clist1-ict. New Plymoutl~, North Is- 
land, where late in tlie year four wells pvo- 
dueing oil simultaneously were belicvcd to 
indicate the presence of a considerable qnan- 
t i t7 of oil in the locality. 011South Island 
the Shell interests abandoned a test ~zicll a t  900 
.feet on account of thc presence of lnctamorphic 
slate. 

AFIUOA 

Algeria.-Worl; on the tcst well of the 
Alqcrian oil fields a t  Abd-er-Raliirn was sus- 
pended in April, 1914, at a reported depth of 
902 mieters, on account of parted casing. 
second tcst started in AIarcl~ was located a t  
Messila. 

Egypt.---The activity of the Anglo-Eqypiian 
Oilfields, Ltd., resulted in the eoxnpletion of a 
number of eretiitable wells (luring the year in 
t h ~Gemsah and XTurgada fields. 

Sonza7iland.-Promising oil indications wcre 
found in British Romaliland on the south sitlc 
of the au l f  of Adell. 

A STUDY OF T R B  INFLUEhrCE OF 80L-

C.4NIC DUST VEILS ON CLI&fATI'IC 


VA.72IATIONS 


TIJE:series of overlapping yearly means of 
temperature, expressed graphically, show most 
characteristic crests and depressions. I n  the 
case of tropical stations, in particular, the 
crests of the curves are very regular and re- 
cur a t  intervals of two to three years, prac- 
tically a t  the same time all around the world. 

As a general result of a cletailcd study of 

the tempr.rature data of the years 1900-1909, 
for Ruropc, Greenland and North America, 
T have found some striliing correlations be- 
tween these cqiratorial variations and the more 
complicated variations of telnperatc and arctic 
regions. This research has been published 
recently in  the A n ~ ~ n l sof ihe Nww York 
A cademy. 

I n  another s t idy  of all available tempera- 
ture data of thc years 1591-1900, published 
sonie years aqo, I have sl~own tfiat LerrcstriaI 
atmosphere, a1 thp earth's surface, has been 
xvarmrr in I900 than in 1583 by a t  least 
0.5' C. On the maps representing the geo- 
graphical distribution of the departures of 
annual means fro111 the quasi-normal values 
of ten-yearly means, the areas of positive de- 
partures 11a.i.e Bern calletX therrriopleions and 
the areas covered by negative delrarturcs anti- 
pleions. On the curves of overlapping means 
the crests corresponcl to pleions and the de- 
pressions correspontl to antiplcions. I have 
presumed that the excess of plcions over anti- 
plcions, corresgonding to plcionian crests of 
equatorial stations, rnay be due to an increase 
01the solar constant. 

Itecently, many papers have been published 
about tllc influence of volcanic (lust on mcteoro- 
logical ~~licnoinena, on atmc~spheric ieml>era- 
ture in particular, and i t  has been admitted 
by tliil'crent ai~thors that  volcanic dust must 
l~avc been a factor in the production of past 
climatic changcs. 

The hypothesis ascribing the origin of cli-
matic variations to the presence of volcanic 
dust veils in tho lligher atmospheric layers, is 
a v e q  plausible argnment against my supposi- 
tion that the changes in terrestrial temperature 
are due to cosmical causes. Before going any 
further in my researches on the mode of forma- 
tion and the dynamics of plcionian varia-
tions, i t  was therefore necessary to find out to 
what extent one may be justifietl to suppose 
that  the antipleionian depressions of tempera- 
ture are simply caused by the presence of 
volcanic dust veils. 

In n paper read hefore tho New Pork  Acad- 
emy of Scienccs on Decemnbcr 7 ,  I have studied 



more in detail the effcct of the eruptions of 
1883, 1902 and 1912 on atmospheric tempera- 
ture. Only volcanic eruptions of an explosive 
character had to be taken into special con-
sideration, because i t  is  only when volcanic 
dust has been projected in great quantity above 
the ordinary elevation of the cirrus clouds, 
that  this dust could remain in suspension long 
enough to be spread out all around the globe 
by the winds of the stratosphere. 

Jii the case of the famous Rralratoa erup- 
tion in 1883,the optical phenomena produced 
by the volcanic dust veil have hcen observed 
practically all over the wo~ld.  The explosion 
occurred on August 21, 1883. Tlie niain sky 
phenomenon, producrcl by the dust, went 
wound the world in fifteen days from E. to W. 
along the equator, spread out N. and S., was 
observed in the Gulf of Mexico b.y thc end of 
Sc1)tenlb~r and all over t l ~ c  TTnited States in 
Novenlher. Ct~riou.;ly enough, the effect of 
the ICrakatoa di~st, veil on atmospheric tcni- 
perature seems to llavc attracted no special 
attention. 

Reside? the Ti-ralratoa, other volcanoes have 
been very active during the year 1888. St. 
Augustin and Bogoslof of the Aleutian chain 
of iilands, as well as the Ometepe, may be 
cited. 

The study of the tenipcrature clata of the 
year 1002 is also of special intercrt, not only 
because (luring that year the world's volcanic 
activity was greatly intensificcl, but also be- 
cause some of the explosive eruptions which 
occurred undoubtedly produced a d ~ ~ s t  veil in 
the higher layers of the atmosphere. 

Already in 1901 the outbursts of Mt. bolima, 
lfexieo, were more frequent and Inore intense 
than during the preceding years. The same 
in 1902 and even more so in 1003. 

On May 7, 1002, La Soufrisre, St. Vincent, 
was in violent eruption. The particular fea- 
ture of this eruption was the enormous amount 
of dust which was thrown into the air and 
distributed over a vast, somewhat elliptical 
area. 

On May 8, 1902, a sea of fire destroyed St. 
Pierre, Martinique. The following violent 

eruptions of Mt. Pel& occurred on May 20 
and 26, June 6, July 9 and August 30. 

The influence these eruptions may have had 
on the thermal transparency of the higher 
atmospheric layers is questionable. The ex- 
cellent photographs talren by Lacroix show, 
indeed, that  the occasional blasts of incandes- 
cent gases and ashes did not exceed an  alti- 
tude of 4,000 m. Only an cxtreincly small 
proportion of the projected pulverized ashes 
could have rcaclied thc average altitude of the 
cirrus clouds or even the stratosphere. This 
may not have been the case in  the violent erup- 
tions of the Santa Maria volcano, i n  Guate- 
mala. The eruptions began on October 24, 
1902. 

The eruption of the Mua, on Sawaii of the 
Samoa Islands, which occurred October 30, 
1902, was not violent enough to be talren into 
consideration. The same may be said about 
the Isalco enlption in Salvador. On the con- 
trary, the Tori-shima eruption of August 7 
and 9, 1002, scenls to have been very violent. 

There can be no doubt that  during the year 
1902 a considerable quant i t .~  of pulverized lava 
must ?iavc been projected into the higher 
layers of the atmosphere, above the clouds. 
Dishop's ring was observed anew, as well as 
extraordinary twilight phenomena, but a corn 
parison is hardly possible with those which 
were due to the Icrakatoa eruption. One 
single volcanic edqlosion, if sufficiently vio- 
lent, may therefore obscure the stratosphere 
very much more than a score of violent erup- 
tions of a less explosive character. 

This seerns to have bcen the case of the 
Icatmai eruption. Katmai volcano is in the 
Aleutian range, Alaslra, latitude 58' N., longi-
tude 155' W., approximately. On the after- 
noon of June 6, 1012, it sudde~lly became ex- 
plosively eruptive, continued in a state of great 
activity for about three days, and was re-
ported to be still somewhat active a t  the end 
of October, 1912. 

The fact that the Katmai eruption occurred 
in a f a r  northern latitude, and has not been 
follo\ved by similar volcanic outbreaks in 
other parts of the world, is a most valuable 
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fact. Bccaase, since the general atmospheric 
circulation of tlie so~itliein hemisphere is intlt.- 
pendent of that of the northern hemisphere, 
it is dimcult to imagine how the haze procl~~ced 
by the Tiatmai eruption coultl have bcen car- 
ried south of the equator. 

r 7
_I he nicteorological obscrt ations made on 

tlic sutnlnit of Pilies Peak extcnd from 1871. 
to 1857. It seeined to me that the records nC 

this statioll-situated near t l ~ e  center of the 
North Anierican contincnt, on an altitude of 
14,111 feet-may bc considered most reliable 
material for the study of thc inluencc of the 
d~mt  veil of tlic years 1883 and 1884 up011 
temp:ti*ature conditions in the Unitcd Statrs. 

I n  tlii:, abstract it  is irnpossihlc to cntcr 
into the t3ctails of the discussion. T will there 
fore simply merition tlie fact that the curve of 
the overlapping annual means observed on 
Pilies Peak compared with other curves, ant1 
the Port  Darwin curve in partic*ular, forces us 
to admit that the formation of a pleion in the 
states has been conipleicly cotxntcracted bj- thc 
influence of the du5t veil. T l ~ emean of Xcp- 
tenibcr, 1583, to August, 1884, niust have been 
affected thc most, and this ~naxinium ell'ect of 
the dust vcil must have produced a lowixring 
of the annual nlcali temperature of about 
3.4" F. 

The curve of tlle consecutive means of the 

tcrnperaturcs ohqc,rvc,il at the Batavia Observa- 


Tlie departures uf thc months of' &lay, 1902, 
to the end of 1903 arc all above the average 
and if Llic zliglit deflcclions ohservecl during 
the peric~d of great volcanic eruptions must 
really be attrit~utetl to (lust ~ c i l s ,  i t  may be 
presumed that the rncails of some months have 
been aflecied nlorc tl~ail tho..^ of othcr ~rionths, 
hut none auiEcicntIy t o  inask thc plcionian 
character of thc departures. >foreover, the 
effect of thc du5t lei1 ceased lorig before the 
complete development of the antiplcionian clc- 
pression of L001 05. This antiplciou can, 
therefore, not br consitle~*etl as n conicq~~cncc 
of the for~riation of tlicx volcaiijc ilust vcil. 

The curves of the cousecutive rncans of tern- 
pcrature Por Pars,  Caye~liic aiirl I,hc TYcsf, In-
dian stations Port-au-Princ+c, Sct. Croix 
Christianssted, St. T,ucia and 72arbndoq (YIII- 
firm this result. 

A very acccntuatecl dcpression k)ctwcen 1903 
and 1904 is also characteristic: for hrc>ciuipa 
and &ralxritius, as me11 as St. ITclnia. The 
temperature currc of Apia, Salnoa Islantl, dis-
plays thc same very pronounced antiplcion-
ian depression, completely independent of t l ~ e  
foi-matio~l of thc volcanic dust vcil of 1902. 

Assunling that the volcanic haze prodiiccd 
by the 1Catrnai cruption of ,rune 6, 1912,nlitst 
havo had the greatest effect on the t~117pcr~1- 
'cure.: recorded in Alaska and in Canada, I 
compared the curves of ~ C V C I L  stations ill 

tory confirms this result, ant1 so do the c ~ x r v ~ s  Alaslia wit11 tlic curves of Viciorin and Ed-
of Singapore, Port  Rlair, Colombo, Bonibap 
and Aden. 

The curves of Bonibay and Port  Blair, as 
well as the Port Darwin curve, show distinctly 
the antipleionian depressionc; preceding and 
following the abraded pleionian crest. 

During the terrific eruptions of Mt. PelGe, 
on May 8 and 20, 1902, the usual meteorolog- 
ical obsemations have been made a t  Fort-dc- 
France. 'Clle incan tcmpcratnrcs were af-
fected but vcrg sliglltljr. The pleioniaa crest 
of' 1903-03 as indicatetl on tlie curve of consec- 
utive means, has been tlcpresscd a little, but 
certaiilly not more ihan 0.15' C. or 0.2" F. 
It is rlifficult to judge llow much the rrlearl 
temperatures of the incliviilual months havc. 
bcen affected. 

monton, Nauritins and Arequipit. 
Since Mt. Xatmai could not have tlif'ected 

the ten~pcrature conditioris of Arcquipa and 
Mauritius, i t  is safe to take the currec; of these 
stations as a standard. Noreover, in my previ- 
ous publications 1have sliown that the consec- 
utivc means obserrcd a t  drcrluipa express very 
well the normal pleior1iaii variation ant1 may 
sen-e as a stanclarcl in a11 cases of comparison. 

The occurrence of tlie eruption coincided with 
the pleionian crc3?t of drequipa. h'or Arecluipa 
ihe consecutive nleati of July, 1911, to Jailc, 
1912, is the highest. From then on the tem- 
perature is decreasing till the consecutive 
meall 01 October, 1912, to September, 1913. 
Tllc same at %Iailritius. 
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The curves of the Alaskan stations, the Fort  
Liscum curve in  particular, display practically 
the same variation as that observed at Are-
quipa. 

The more important conclusions of my re- 
search are: 

The dust veil procluced by the ICrakatoa 
eruption affected atmospheric temperature 
very greatly. The violent volcanic eruptions 
of 1902 as well as the Katnlai eruption of 
1912 influenced the yearly mean temperatures 
but very slightly or not at all. 

The pleionian variations of temperature 
have nothing in  comnlon with the presence or 
absence of volcanic dust veils. 

E I ~ ~ARCTOWSICI 
ITA~TING~-ON-IIUD~ON,N. Y., 
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SPECIAL ARTICLES 

ON THE NATURE OF ANTAGONISM 

EXPZANAT~ONShave been suggested by Loeb 
and others to account for the antagonistic ac- 
tion of various substances on living proto- 
plasm, hut  none of thein go far  enougli to 
enable us to predici, what substances (includ- 
ing both electrolytes and non-electrolytes) will 
antagonize each other and what degree of 
antagonisni will exist between any two sub-
stances. 

hi^ hind of prediction is apparently made 
possible by a hypothesis forniulaterl by the 
writcr, as the result of his investigations on 
the pernleability of protoplasm. The testing 
of this hypothesis has now proceeded far 
enough to warrant a preliniinary statement of 
its main features. 

Substances which alter the permeability of 
protoplasm may be divided into (1) those 
which cause an increase, hut not a decrease, of 
permeability and (2) those which can produce 
a decrease of permeabi1ity.l 

The hypotllesis states that substances belong- 
ing to the first class will antagonize those be-
longing to the second, and vice versa. I n  
order to predict which substances will antag- 

1 Substances which cause a decrease of permea-
hility may, if the exposure be sufficiently pro-
longed, cause an increase. 

onize each other i t  is only necessary to deter- 
mine to wliich of these classes the substances 
belong. The amount of antagonism may also 
be predicted, a t  least to a considerable extent, 
since the greater eflect of the substances on 
permeability, the greater will be their antag- 
onistic action. This relation may be obscureil 
by secondary causes, so that the prediction, 
which i t  allows will not be of equal value in 
all cases. 

To illustrate these relations we may take a 
series of experiments on Laminaria sacclzarinn 
in which the effects of salts on permeability 
we]-e determined by electrical measurements.? 
I n  these experiments i t  was found that  NaCl 

~ ~ ~ ~belongs to the first class, being able to increase 
permeability but not to decrease it, while 
CaC1, belongs to the second class, as i t  is able 
to decrease ~ermeabi l i ty .~  It was found that 
tlle antagonism between NaCl and CaCI, in 
the case of Laminaria is well marked.4 These 
facts led the writer to formulate the hypotll- 
esis stated above. The next step was to test 
the hypotheses by the investigation of other 
salts. Magnesium seemed of special interest 
for this purpose, as in most of the writer's 

previous experiments (on other plants) i t  liad 
shown no antagonisnl to sodium, though it 

might be expected on chemical grounds that 
magnesjunl and calcium would behave alike. 
TO the surprise of the writer it turned out 
Ihat lnagnesiuln was able to decrease Perme- 
ability, though its effect was much inferior to 
that of calcium. The antagonistic relations 
for Lalnillaria were then investigated, and i t  
"as foulld that MgCl, was able to antagonize 
NaC1, though its antagonistic action was much 
less than that  of CaCI,." 

This striking and unexpected result strength- 

2 The method is described in SCIENCE, N. S., 35, 
112, 1912. 

3 The decrease is folloved by an increase if the 
exposLulebe suficiently prolonged. 

4 pringaheinl,s j t ,hrh,  tc;iss.~ ~ t . ,  646,f. 54, 

1914. 


6 The means by vhieh the degree of antagonis- 
tic action are measured can not be discussed here. 
One method has been described in the Botanical 
Gncette, 58, 178 and 122, 1914. 


