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I plate; 109 figures in text. Price, 8 Marks. 
During the last fifteen years the older rather 

t e d i o ~ ~ sand somewhat intricate methods for  
the calculation and drawing of crystals have 
been greatly simplified by the contributions of 
Coldschlnidt, Penfield, Wulfl and Hutchinson 
especially. The purpose of the present text is 
to bring together these various methods in  a 
clear and concise form in a single treatise. 

The general part of the book comprises 
sixty-six pages and includes a discussion of 
the stereographic, gnonionic and linear pro-
jections and the developnient of ggneral for- 
mulas for the calculation of crystals. The 
use of the protractors of Hutchinson and Pen- 
field are described at  length, as is also the 
stereographic net of WulE. All possible cases 
of crystal-calculation are then talien up fully 
in  a discussion extending over twenty pages. 

The special part of tlie text, consisting of 
sixty-one pages, is devoted ( a )  to the applica- 
tion oE the methods of crystal-calculation, 
examples being introducaed for each system; 
and (71) to crystal-drawing. Here the methods 
for the drawing of crystals directly froin ster- 
eographicz and gnomonic projections are 
given first. These are followed by those in- 
volving the use of the axial cross for the pro- 
jection of simple and twinned crystals. 

The treatment throughout the boolr is con- 
cise but clear, and illustrated with 109 dia- 
grams. There is also a bibliography of the 
most important texts and papers on the subject. 
The book is a valuable contribution and all 
advanced students of geometrical crystallog- 
raphy should have access to it. 

EDWARDEI. I ~ R A U S  

MINERALOGICALLABORATORY, 

UNIVERSITY
O F  MICHIG~N 

T h e  Electrical Conductivity and Ionizafioa 
Constants o f  Organic Compounds. By 
HEYWAILD B.A., B.S., M.D.SCUDDER, New 
Porli, I).Van Nostrand Go. 1914. Pp. 568. 
Price $3.00. 
I n  the words of the author, "the object of 

this book is to present as f a r  as lies in my 
power a bibliography of all the measurenients 

of the ionization constants and the electrical 
conductivity literature between the years 1889 
and 1910 inclusive, together with the values of 
the ionization constants, and certain values 
of the electrical conductivity measurements. 
Qualitative worlc is also included. . . . From 
1910 to the boginning of 1913, impor1,ant cor- 
rections that have come to my notice have 
been inserted." 

As to arrangement: " The booli is divided 
into a set of tables arranged according to the 
names of the compounds, containing all the 
data that may be given wit11 a bibliography 
of all references to each compound; a formula 
index to the compounds; a bibliography ar-
ranged accorcling to the names of authors; a 
subject index to certain subjects; and a jourilal 
list giving the names of all journals examined 
with the number and date of the last volume 
examined." 

The first set of tables will show the values, 
if Imown. of the specific conductivity of the 
pure substance; the iol~ization conktant; the 
conductivity in aqueous solution; the conduc- 
tivity in solvents other than water; the con-
ductivity under various conditions as to tem- 
perature ancl pressure and in various mix-
tures; the conductivity of the salts at  many 
diflerent temperatures and in many diirerent 
solvents. 

The vast amount of labor that the author 
must have expended upon this compilation 
mill be greatly appr~ciated by workers in this 
field of physical chemistry. As the variation 
in  the expression for the dilution law lately 
suggested by Kraus and Bray is likely to 
awaken a new interest in conductivity valiles 
and ionization constants, the book should prove 
to be of much service. 

The list of errata is wonderfully small con- 
sidering the nature of the work. 

E. H. ARCEIIBALI) 

NOTES ON METEOROLOGY A N D  

CLIMATOLOGY 


"Tr-rc Eainfall of Califoi-nia," by Professor 
Alexander AIcAdie (Univ. Calif. Geogr. Pub., 
Vol. 1, No. 4, pp. 121-240, Pls. 21-28). This 
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recent pulslication is  a thoroug-11 treatment of 
the complcx rainfall conclitions of California. 
The chief factors controlling rainfall there 
are centers of action (" hyperbars and infra- 
bars "), prevailing surface drift, ocean effect, 
topography and occan currents (including up-
welling cold ~ a t c r l ) .  The influence of the 
positions of the centers of action may be 
sunlnlciI up in this general law: "Typical wet 
winters on the California coast occur when the 
North Pacific low overlies the continent west 
of a line d r a m  from CaIgary to Ran Francisco. 
Typical clry winters are associated with a west-
ward extension of thc eontincsltal high to the 
coast line and a retreat of tllc Aleutian low to 
the northwest." Thc prevailing surface drift 
of the atrnoqy,here is northwest in summer but 
soutllerly and westerly in ~vinter. In winter, 
these winds from the Pacific Ocean supply 
ample moisture for rainfall where topography 
causes thestl to rise. The complexity of ocean 
c u r r c ~ ~ t sand ocmn tcniperatilres on this coast 
mny locally affect rainfall. 

The r;zinl'all resnltirig from the cornbinatinn 
of these factors is moderate to heavy (more 
than 2,000 inm.) on the west slopcs of the 
coast ran,-cs ant1 Sierra Nevadas, but light on 
thc east iitle. On the west slopes of the Sierras 
from tlie lloor uE the Grrat Valley to an alti- 
tude of 1 9 3 0rnetrrs, the rainfall increases on 
the averanqe aljout 75 mm. pcr 100 nicters of 
ascent. Ai?ove 1.500 mclters, tlie rainfall seems 
to clecrenqe sliglltly with altitude. The rste 
of decreaqe of rainfall with clccreasing allitude 
down the enht qlopc, is varialjle, ilrpcndinn on 
the h ~ i g h tanc3 the rai~lfall of tlre mol~ntaill 
crest. On the l i ne  of tlie Central Parific Rail- 
road, the rainfall decreases 147 mm. per 100 
meters of desc-cnl. Tn southern California, the 
zone of maximum rainfall is much higher, and 
the rate of inc2rc~ase with altilucle is about 50 
mm. p c ~100 nleters up to 2,500 m. The de-

1 This upnelling is lllost marlied in summer and 
is caused by the strong norlirn7cst mirids of the 
great Kurt11 Pacific liigll: G .  F. M c R \ v ~ I L ,"Pecu-
liarities of tlie C:ilifornia Climate," &I. ?V. R., 
Jauuary, 1914, PI'. 11-23. fice also, W. C*. Rcod, 
"T'he Japan Curlent and tlic Climnto of C d i -
fornia," X.W. R., February, 1914, pp. 700-101. 

tails of Califorilia rainfall are shown in com-
pre2~nsivc tables. 

Parts  of California are subject to excessive 
rains. Thcse rains are of the cloudburst type 
in the drier arcas. I n  the wetter portions, the 
cxccssive rains are less intense but of greater 
duration. A large table of excessive precipi- 
tation is given. I n  the high mountains, snow- 
fall, so isnportant for irrigation and water- 
power, is w r y  heavy. Special attention is 
paid to the s~lowfall and iilelting of snow on 
the ground a t  Summit (alt. 2,138 m.). The 
average annual snowfall there is more than 
1,000 cni. Tamarack. a station a t  2,438 m. 
altitude, has an I i c > ~ ~ i c rercn st~owfall. In 
tllc table, a snowfall of 2.260 cm. is indieatcd 
in the minler of 1906-07. Thc rccord niaxi- 
rnurn for any month was 998 cm. in January, 
1911. The rainfall of San Francisco is treated 
in detail a t  the end of the memoir.2 

THC SIOXTTILY WI'EATIIER REVIEW 

TIIC -Ttontl~ly E7eatJ~er R ~ v i e w with the 
January, 1914, iqsue has re'erted to the more 
or less popular form i t  had until July, 1909. 
Thc material is classified crntltcr tbc heads (1) 
herology, (2) Geiicral Alleteorology, (3) Fore-
casts asid Cleneral Conrlitions of the At~nos-
plit>rc,(4) Rivcrs and  Floods, (5) Bibliography, 
(6) JTTeather of the X'Conth. Ronie of tlie 
articlt s in the January ant1 February num-
bers are briefly considcretl below. 

Lori11 Blutlget's " C'lilnatology of tlre United 
Sta t ~ s": An Appreciation. By Robert DeC. 
Wartl. (bp. 23-27.) TS1i.s great work, a pio- 
nccr in its field, receives deserved praise and 
attention in this article. Professoi* Ward 
quotes inany of the happy and vivid descrip- 
tiorlr of LSlc clirrl~ie of the TJnitcd States and 
its human clFects wl~icli arc as valuable to-day 
as evw. Evidently little has been added to 
our lcnowlcdge of lhc general conditjons and 
control.: of the climatrs of the United Statcs 
i n  the last fifty ycnrs. '['he advance has been 
chicdy in the s t ~ ~ t l y  of the tlctails. 

" Tho Jictc~orological Aspcct of the Srnolie 

Wf.also W. G .  Reed, "Variations in Rainfall 
in California, " J I .  W .  B., Wovcmher, 3913, pp. 
1785-1790. 



JULY3, 19141 SCIENCE 3 I 

Problem." By 11. 11. Kimball. (Pp. 29-35.) 
On account of the usual smoke-blanket over 
cities, sunlight is diminished in intensity, and 
radiation is hindered. The effect is greatest 
in winter and in the early morning when the 
air circulation is slowest. The duration of 
fog3 is increased by the presence of smoke 
because of tlle protection against sunlight and 
because of the actual coating of the particles 
with oil. On account of smoke and fog, 
higher minima and lower maxima tempera-
tures occur in cities than in the surrounding 
country. 

" The Effect of Weather upon the Yield of 
Corn.'' By J. Warren Smith. (Pp. 18-93.) 
The rainfall at  the time of flowering of the 
corn and shortly thereafter (generally, the 
four weeks beginning the middle of July), is 
a great factor in determining the success or 
failure of the crop. Tn this period a few 
nioderately llenvy rains are most favorable. 
The rate of growth of the corn corresponds 
closely to the maximum temperatures. There 
are maps showing corn-acreage, dates of plant- 
ing and harvesting, mid the periocls between 
these dates.3 

ANTARCTIC METEOROLOGY 

SOMEof the meteorological results of Scott's 
last expedition are reviewed by Dr. J. v. Hann 
in the Maieo~o7ogiscke Zeitschrift, February, 
1914 (pp. 62-67). Also a short review of an 
article by Prof. W. Meinardus is to he found 
in the Scientific A~nerican, April 25, 1914 
(p. 347). Cape Evans (77' 35' S., 166' 32' E.) 
a t  the foot of the Ross Barrier, Cape Adare 
(11" 18' S., 170' 9' E.) 011 the 'west side of the 
Ross Pea, and Framheim (78' 38' S., 195' 30' 
E.) on the ice sheet not far  southeast of the 
Ross Sea, are statio~is from which observations 
of some length are available. TViiids of low 
velocity are most frequent for these tliree 
stations,-particnlarly for Framheim. The 
stilliicss of the atmosphere a t  Framlleiin is 

3Detailed studres of plant growth as related to 
soil and meteorological conditions are iu the course 
of lneparation fo r  a n  extensive atlas of American 
agricultme, under the direction of Mr. 0. E. 
Baker, of the Bureau of Plant Industry. 

favorable to excessive cooling of the lower air. 
As a result, the annual temperature there 
was -24.4' C. (10 no.  obs., 2 mo. interpolated). 
The summer temperature was -7.3' and the 
winter temperature -37.8'. Cape Evans near 
the base of the Ross Barrier is subject to west- 
wind blizzards in which the wind is extremely 
gusty. Simultaneously, Cape Adare, a short 
distance north, experiences light southwest 
winds. This anomaly is apparently the result 
of the convectional circulation due to a large 
difference in temperature between the air a t  
the top of the Ross Barrier and that owr  the 
Ross Sea. The dense cold air, thus forced over 
the cliff, makes an air-fall of great velocity 
(this phenomenon is known as the ''bora" 
in Europe). 

iltmospheric electricity is a t  a maximum in 
summer and at a minimum in  winter, the re- 
verse of the rule in middle latitucles. Nitric 
acicl in rain(snow)-water is about the same in  
amouiit as that found in Europe. This fact 
is opposed to the idea that thunderstorms are 
largely responsible for the nitric acid found 
in  rain water. The carbon dioxide content of 
air samples was 0.0205 per cent.-a striking 
contrast to the usual 0.03 per cent. of other 
parts of the earth. The samples from which 
these cleterminations were made were collected 
by 3lr. R. E.  Godfrey, of the Ollarcot Expedi- 
tion. 1909-1910.4 

NOTES 

Drr. TTILROESIILC, head of the Neteorological 
Tadtitutc: of Strassbnrg, has been appointed to 
succeed Dr. Assmann as director of the Aero- 
nautical Observatory at  Lindenberg. 

On- January 6, 1914, Dr. Nils E l ~ l ~ o l m  
sncceedecl Dr. H. E. IEambcrg as director of 
the Swedish Statens 3feteorologiska Cen-
tralanstalt. 

OESEILVAT'IONSMessrs. Olratla, Fnjiwhara of 
and Xaecla indicate that thunderstorms may 
produce seicl~es in lakes. The change of pres- 
sure, impulsive action of the wind and rain- 
fall seem to be the principal c a ~ ~ s e s . ~  

4 Scic~ttificAmerican, April 11, 1914, p. 304. 

5 Nature, April 30, 1914, p. 222. 
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TIIIC meteorological sel-vice of Inclia is begin- 
ning acrological morli with balloons sondes. 

AN extreme mini~nnni tclnperature of 
-91.9" C. was recorded with a ballon sonde 
on Novcrnber 5 ,  193.1, over Ratavia, Java. 
Anotlier ballon sonde brought down a record of 
-90.9" a t  17 km. nlt i t~~tlcon December 4. 
Above this the tctnperaturc rose to -- 57.1' a t  
26 km." 

~ ~ R I I E I ~ I O ~ I E T R I Cobser.irations obtained from 
hallons sontles in California laqt ciummer a t  
altitudes of 10 to 12 krii. indicate a lower 
solar constant of ratliation tlian is obtained 
from obrcrvations at the earth's surracc. after 
Ir,~rismission correc*tiorrs have beell adclt~tl. 
Altliorlgll a ~liaxinlurr? altitude of 32 km. mas 
reached, no observations mrere secured above 
13 lim. hecausc of tkc freezing of the ~nercury.7 

TIIEunp~~bliibc-dpapers of the Ti1ternation;il 
1Cietcorological Cong1*es~, held a t  Chicago in 
1893 are now appcadr~g in the B'tontkly 
72'euther Re?$irw. 

A cox\ipll,nmcE of observers and student? of 
nleteorology and allied subjects will Ir,e held 
i11 Edink)nl.gh. Xcpternber 8 to 12, 1911.8 

C ' J ~ ~ R T , I < S3'. Hizoorcs 

IJ~nv~rtr ,UNIV'RSYI~I, 

May 18, 1914 


XPBCIAL AETICLES 

A CULTURE 1\113I)IUI\I FOR TIIE TISSUES OF 

AMPIIIBTANS 

INthe course of some experiments on the 
culture i n  viiro of tissues from various amphi- 
bians, considcrablc clifficulty was cncouiltered 
in using blood piasi~in as a culture medium on 
account of its very leapid coaqulation. TJThen 
wo~king with the tiscues of tlie frog or of tad- 
poles i t  was rnorc convcrrient to use lymph 
taken directly from some of the subcutaneous 
lyrnj?h spaces. Preparations in lymph lriay 
frcriuently bc made before coagulation occurs, 
but the lympll tends to become too watery for 

G Nature, March 5, 1914, pp. 5-6. 
7 C. G. Abbot, Scienlzfic American, April 4 ,  1014, 

p 278. 
8 Sce Ncrture, Febrnary 12, 1914, p. 6G7. 

use a short time after the frog is killed, so 
that only a small qr~antily is available from 
any one animal. Tn riiost urodelcq the scarcity 
of available lyinpli prohibits its employment, 
so that plasnia v a ~  a t  filst dcpe~ldcd on alniost 
entirely for a culture medium. 

Tlicrc is  liitle outwarldcring or outgrowth 
from thc tissues of either thc embryo.; or the 
aill~lts of anlphibia~ls nrrless the surrounding 
medium is of more or less solid consistency. 
dinpliibian tissue will live for rvcek.; in blood 
serum or c ~ c niu  Ringer's solntion, hut the 
cells do not often grow or wantier away from 
the rcst of hi. ma.? unless tlicy come illto 
contact with a sulr~sf,ance that evolici a tl~igmo- 
tactic response. I n  searchi~lg for a ccnvcn;ent 
snbilitult: for Xblood plasma the cncloavor was 
thcrcfore niaclc to find a mcclinm ~ v l ~ i c h  would 
remain fluit1 while being used, but which 
mould solidify to about the consiitency of 
I)lood clot afterwards. After some euperimen- 
tation i t  was fou~ld that a mixture of eclual 
parts of blood serum and a two per cent. solu- 
tion of Crrilbler's nutrielit gelatin^ a8ordecl 
a substitute that wa.: very successful. 

r ll l le  preparation of the mixture is easy. 
Bloori drmu from Ihc  heart ir stirred with a 
fino glass rod and the coag111nln removed. 
7 ' h ~blootl is then centrifuged to remove the 
corl~uacles, aud the clear scrurrl mixed with an 
equal quantity of a two pel- cent. solution of 
gelatine. Tlie gclatine solution is previously 
boilccl and precautions arc taken to p r e ~ ~ e ~ i t  
containinatioli of xny elf the ingredients of 
the metlium rvitil bacteria. I have usctl the 
mixture after i t  llad been kept fov several 
days, anrl fount1 i t  to be practically as goocl a 
culture medium as ~ v l ~ e n  perfc~ctly frcsh. 

Tlle mixture bccornes fluid when warnled 
sliglrtly arid reniains fluid for an hour or more 
after bcing coolcd to orclinnry roo~n tempera- 
ture. I comnlorlly lieey i t  iu smaL1 tribes of 
glass, and by rnbbiiig the tubes briskly with 
the fingers suflicicr~t, heat may br gcncrat~d to 
cause tlie gelntine tu liyuify. Should the 
supply of culture incdiurn solidify while one 
is putting up preparations, i t  is only ncces-
snry to  warm it slightly to keep it fluid for. an 
llorn. or more longer. 
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