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son Physical Laboratory, Harvard Univer- 
sity. 
The author has been able to reach the wave- 

length h 600, ancl finds 7 or 8 lines in the 
helium spectra between h 900 and h GOO, some 
of the lines being fairly strong. 

14. Unsymmetrical Lines in Tube-Arc and 
Spark Spectra as a n  Evidence of a Dis-
placing Act ion i ~ athese Sources: A. S. ICING, 
Mount Wilson Solar Observatory, Carnegie 
Institution of Washington. 
The observed effects seem to be harmonized 

by considering as a necessary condition the 
presence of electrified particles moving a t  high 
velocities, thesc being produced in  the arc and 
spark by the strong potential-gradients and in 
the tube-arc by the large consuniptioil of 
energy. 
15. 	O n  the Factorization o f  Various Types  of 

Expressions: HENRYBLUI~BERC,,Depart-
ment of Mathematics, University of Ne-
braska. 
The methods of E.  11. Moore's "General 

Analysis" are applied to giving a uniform 
central theory for factorization of different 
series of expre"ssions. 
16. 	T h e  Direction o f  Rotation of Sun-spot 

Vortices: GEORGEE. I~ALIC,llount Wilson 
Rolar Observatory, Carnegie Institution of 
Washington. 
Of the two spots in the typical spot-pair the 

preceding spot in the low-latitude zone is 
counter-clocIrwise north, and clockwise south, 
of the equator; corresponding to the direction 
of the rotation of terrestrial tornados. I n  high 
latitudes the signs are reversed, giving a re- 
sult which is likely to prove significant in 
future studies of the sun. 
17. Sorne Vortex Experiments Bearing o n  the 

Nature of Sun-Spots  and Flocculi: G. E. 
HALE and G. P. LUGKEY, Mount Wilson 
Solar Observatory, Carnegie Institution of 
Washington. 
Some of the phenomena of single and mul- 

tiple sun-spots can be imitated by simple labo- 
ratory experiments in which vortices are 
formed in a water tank with an atmosphere of 
smoke above the water. Such experiments 
may assist i n  accounting for certain char-

acteristic structures arid motions of the solar 
atmosphere. EDWIN BIDWELL WII~SON 

NOTES ON METEOBOLOGY A N D  

CLIMATOLOGY 


THE WEATIIER ELEIIENT I N  AhIERICAY CLIMATES 

CLIMATEmay be defined as average weather. 
Thus Professor R. DeC. Ward is fully justi- 
fied in opening a discussion of the climates of 
the United States with a chapter on the 
Weather Element in American C1irnates.l 
Winter weather is characteristically change- 
able. The rapid motions of strong cyclones 
and anticyclones, with the sun low in  the heav- 
ens, places the weather primarily under cy-
clonic control. On the other hand, in sum-
mer, when cyclone activity is weak and the 
sun is high in the sky, the weather under the 
regular solar control is much the same from 
day to day. I n  spring and autumn, the inter- 
play of these two controls is strilringly appar- 
ent. A cyclone approaches, giving rise to 
easterly wincls, cloudy weather and rain, with 
a falling barometer. The solar control van-
ishes. Howevcr, as the storm passes and west- 
erly winds follow, the cloud.: brealr away and 
the diurnal control again dominates. 

Weather types dcpend largely on the origin 
of the wirids which flow towards passing cy- 
clones. Thus, on the eastern coast easterly 
winds are usually damp and westerly ones 
dry. I n  winter, the easterly and southerly 
winds are warnier than those froni tho west 
and north, but in summer the west winds are 
generally warmer than the east. The same 
holds true for the central valleys and great 
plains except tliat the east ~ ~ i n d s  summerof 
are often warm. Fnrthermore, the winter cy- 
clones fail to bring much precipitation to the 
great plains because of tho prevailing cold. 
On the Pacific coast, west winds are damp and 
equable; while the laud wincls from the north 
and east arc dry, and bring the extremes of 
temperature. 

The frequency with which different weather 
types occur, depends primarily on the paths 
and frequency of cyclones. I n  winter, cyclorle 
paths cover practically the whole United 

I dnnals of the Association of American Geog-
mplbers, Vol. IV., 1915, pp. 3154. 
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States and cyclone; are nuinerous in tlie 
south. With the approach of summer, the cy- 
clone pntlls move northward with the advance 
of tlie sun. Thus, in summer, cyclones gen- 
erally movc along tho northern hortler of the 
United States. On account of this migration 
of cyclone paths i t  is e~iclcnt that the north- 
erly and casterly types of weather are niore 
frequent in minter than in summer. 

Through the masterly treatnicnt of his s u l ~  
ject, Profesrar Ward mali-es an eflcctive attack 
on the tendency to descrihc climates without 
a thorough consideration of the veathcr ele- 
ment. 

TYPES OF STORMS OF TIIE UXITED STATES AND 

TIIICIIZ AVERAGE ~ I O V E J I E N T A ~  

THISnionograph by E. IT. Bowie and R. E. 
Weightman, of the WeatElcr Bureau, consid- 
crs the cyclones of the United Statcs from the 
forecastcr's point of view. The 2,597 cyclones 
shown on the morning and evening wcather 
maps for tlie years 1392-1912 inclusive are 
here ably classified and discussed. The data 
ill the v o l ~ ~ n i n o ~ s  tables are also presented 
on charts showing for each five degrees squarc 
the nunibcr, direction and speed of moveinent 
of storms classified by regions of origin and 
by months. The West India cyclones are 
strikingly portrayed on monthly maps show- 
ing their average ~novcvnents lor each 221 de- 
grces squarc. 

The discussjon, although only ten pages 
lonq, is mlell supported by thc 21 years of cy-
clones and the writers' wealth of experience in 
forecasting. The immediate control of the 
types of cyclolics and their niovcmcnts is ap- 
parently exerted by the snhpcrmanent "high " 
in the inidrllc latitacles of the North Atlantic 
ancl by tlic centcr of action lrnowii as the 
" Aleutian low." When the former is well 
cleveloped, the lows and highs usually move 
along high latitudes; and stahlc tempcratnrcs 
above the seasonal average are experienced 
ovdr the eastern half of the UnitccZ States. 
When the Aleutian low is well-cleveloped and 
so~xth of its ~lorinal position, cyclones enter 

2 ZO.Te(rt71erRev. Supp!enaent, No. 1, 37 pp.; 
i 14 elrarts, Xovember, 3 914. 

and cross thc United Statcs in low latitudes 
and are accompanied by stormy wcather and 
great alternatiolis in temperatures. bppar-
cntly, the cyclones entering the country from 
the west and north are offshoot; from this sub- 
permanent low. 

The authors liavc indicated how the move- 
ments of cyclones are apparently closcly con- 
nected with the temperature, wind, and rain 
conditions in the vicinity of the cj~clonic cen- 
ter. illso the general pressure distribution 
and pressure changes influence cyclones. 
Thcse connections are of direct value not only 
to the forecaster but also to the meteorologist 
studying the dynamics of cyclones. 

BfETFIODS OB CLIhI4TIC! PRESETTATION 

Equipluves or Isomers.-In the Scoltish 
Geographical iLIngnzi7ze, July, October and 
November, 1914, and February, 1Y15,3 Mr. R. 
C. Wallis has presentccl the montlily rainfall 
of Bfrica, Australia and the eastern Ilnited 
States by means of equiplnx-cs (lines which 
show thc rainfall in proportion of the mn~la l ) .  
The maps of Africa and Australia afford ex- 
cellent examplcs of the value of this method. 
I n  spite of the almost Iota1 lack of rainfall in 
parts, tlie maps sliom the monthly importance 
of the rain there as elsewhere. Thus Lhc 
swing of the tropical and subtropical rain 
belts with the wxn is shown more clearly than 
on maps of actual rainfall. 

Jn  the eastern Uniierl States the rainfall 
ir~terisity as well as the actual aniount of pre- 
cipitation depends on th'ee factors: (1) thc 
'(swing of the sun," which has its most marked 
eircct farthest froill the sea; and is charactcr- 
i ~ c dby suinnler rains nncl winter dryness; (2) 
the proximity o l  the occan, which, by causing 
heavy rainfall, makes to snnle extent the cflect 
of insolation; and (3) local temperature condi- 
tions which have their most ma]-Iced effect i n  
causing variations in the months of maximum 
and minimum intensity of rainfall. 

Dr. IT. R. Mill and NP. Carle Salter, of the 
British Rainfall Organization, have applied 
much the same method to the study of the 

3 Sce 8130 210. Wcc~t7lrr Zezl., January, 1915, pp. 
3 1-21. 
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rainfall of Great Britain.4 I n  winter (D~ccm- gire a true measure of the degree of land or 
ber, January and February) the highest rain- 
fall percentages are found in the southwest 
12ortions of the British Isles; for there, the 
coinparatirely warm, moist ocean winds are 
cooled on reaching land. 111spring, with the 
rise of land temperature relative to that of tlie 
ocean, there is generally deficient rainfall, the 
highest percentages occurring in  the east. 
For the sunimer quarter, the eastern percent- 
ages rise to more than 30 locally while those 
in the west remain below 25. I n  autumn, the 
rainfall exceeds 30 per cent. of the annual 
total on the coasts of England and Scotland 
while the maximum is less intense in Ireland. 
Such maps, free from the confusing details of 
the actual rainfall distribution, are well fitted 
for exhibiting tlie seasonal rainfall variations. 

Thermal Alzorna1ies.-Of tmo methods of 
indicating thermal anomalies, the first, and 
that most generally used, is to construct iso- 
nomalous lines which show the difference be- 
tween the temperature of a place and the mean 
for its latitude-no account being taken of 
the relative amounts of land and water. I n  the 
Xcottislb GeograpAicaZ Nagaziae, July, 1914 
(pp. 356-363), Xr .  B. C. Wallis has presented 
apparently the first monthly maps of thermal 
anomalies of the world. The negative anom- 
alies of the continents in winter become posi- 
tive in sumniel; while the positive anomalies 
of the oceans in winter change to negative. 
As tlie northern hemisphere summer ap-
proaches, there is a weakening of anomalies 
throughout tlie world, 2% feature due to the 
unequal distribution of land in the two hemi- 
spheres. 

The other method of computing thermal 
anomalies is based on the difference between 
the temperature of a place and the tcmp.era- 
ture its latitude would have if the hemisphere 
were wholly land (if the place is on land) or 
wholly water (if tlie place is ~nar ine  in loca- 
tion). These anonlalies Xr.. J. Liznar calls 
" true thernial anomalics."TThns such figures 

4 ' ' Isomeric Rainfall Maps of the British Isles," 
Quart. Jour. Boy. Aleteorologicnl Soc., January, 
1915, pp. 1-41. 

a llfeteorological Zeitschr., February, 1915, p ~ .  
69-73. 

ocean influence, but do not necessarily show 
the difference in temperature between one place 
and another in the same latititde. The accom- 
panying table indicates the sea level tempera- 
tnre of the different latitudes of land and 
water hcniispheres: 

..... .-.-------A. -.---A-- .&A 

Lat................... 20 1 30 40 


Land ............ 33.7"c.I 32.6 20.3 22.8 15.8 

Water .......... 23.9 3.2 21.0 17.0 12.3 

- 9.8 29.4 1 , 

Lat................... 50 0 80 1 !1) 

Ilifferena-- .....I-. / 1 8.3 

1 
6.5 3.5 

--- -- -- -&. 1 -1 -

T,and ............ 5.4 -7.6 701D.ij-36.1 
I-
-28.0 

\ITaier.......... 5.0 -3.1 11 9.0,- 12.21 -- 13.5 
DiKerence.....,-0.2 -5.4 1-10.7 - 13.91--14.8 

Land in any latitude is generally colcler 
than if the earth were entirely land. The ex- 
ceptions are Europe, North Asia south to 60' 
and western North America. At '70" N., 
Greenland Iias a great positive anomaly of 
1'7.3" C. and the northwest coast of Norway 
one of 22.1" C. The greatest negative anorn- 
alies are on land near the equator. The oceans 
are mostly too warm for the latitude but the 
anonlalies are smaller than those on land. 
Areas of negative anomalies are the south 
Atlantic and south Indian oceans, and the 
west coasts of North and South America. The 
anomalies show clearly the transportation of 
warmth by air and water. 

Climatic Profiles.-So many elements are 
now shorn on separate cliniatic maps that i t  
is clifficult to get general impressions of cli-
mates. Dr. R. MahlerB has proposed the use 
of climatic profiles as a remedy. To illus-
trate he has chosen three profiles in India. 
Curves of mean temperature, air pressure, pre- 
cipitation, cloudiness, relative humidity and 
vapor pressure are placed one above the other 
over a profile of laticl relief. Tn such a single 
picture the fluctuation.: of the climatic means 
are easy to determine and compare. Dr. 
Mahler suggests (as did Henry Ganuett in 
1902, ilironthlg Weather Review, April, 1902) 
the establishment of lines of obscrvatories 

6 7'ercin f. Erdku?~dc,Dresden, lIitteilange11 bd. 
2, pp. 745-48; 3 pl., 1913. 
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along characteristic profiles. .In this way, at 
slight expense we might be able to gain a more 
complete understanding of the elirnatology 
of a region. 

YON II,IXN'S I ~ I ~ T R B U C J I  

~ I ~ : T ~ R E ~ L O G I S ~ ~ Sin this colxrltry welcome the 
conlpletion of Dr. J t l l i l~s von IIann's "Lchr-
bucll der Meteorologic," third e~l i t ion .~  This 
monumental bihliographical text-boolr: takes 
its place at the head of works on meteorology. 
The full title is :" IAehrbucll der &f~teorologie " 

votl Dr. Julius von Hann, Professor an der 
Universitk't Wicn. Dritte unter Uitwirkung 
v o i ~  Professor Dr. Snring (Potitlam) urnyear- 
beitete Auflage. TJeipzig, 1915, Chr. TTerrn. 
Tauehnitz. Pp. xiv +847, 25 pl., 4 tables, 
108 figs. in text. Price 36 marks. 

SPECIAL ARTICLE8 

A CULTURI3 DIFFI:RENCE BETWEEN TIIE P I l f A  AND 

PAPAGO INDIANS 

Tu an expedition for the :~nthropological de- 
partment of the American &fuseurn of Natural 
History to the Southrwst i n  the winter of 
1901-1911, a number of new facts were ob-
tained cluring a eonrprehcnsivc study of the 
textile arts i n  two dozen villages of the 
linguistically related Papago and Pima tribes, 
\vlLVch soon mill be fiilly treated in a forth-
coming publication of the American Museum. 

All who ]lad prc)vionsly gonc among thcse 
tribes reported that  the coiled bashetry bearing 
the conventional blaclr designs is the same in 
the two tribes. Tho existence of a marked 
diflercnee l~acl eluded fornicr students, but mas 
disclosed by an  intensive study of their textile 
arts. Thc identity of Pima and Papago bas- 
lretry was a natural inference, as there is con- 
stant trading between them, and in many of 
the Papago huts are to be found, along with 
their own coiled baskets, those of the Pima, 
oblaineil by exchange for other aTticlcs made 
exclusivelg by the Papago. 

7 Rcviem by Professor R. deC. Ward, SCIESCE, 
Novernber 27, 1904, pp. 785-86. 

Tho rli~tovery of a distinct Papago coiled 
ware is a vital point, since i t  gives an  indi- 
viduality, a distinct place, to Papago coiled 
baslietry, setting i t  apart from coiled ware of 
other tribes. The distinguishing features 
when compared with Pirna baskets, appear i n  
shape, i n  substantia1ner;s of build, and in de- 
sign: for the base of these old bowls and trays 
is flat and broad, in coiltrast to the narrow 
base of the Pirna; the walls are thick, firm, 
and in strong spherical curves, i n  opposition 
to the thin, pliable walk in more subtle, deli- 
cate curves of the Pinla; the designs reversed 
and on a horizontal and vertical plan, con-
trary to the active, s p i r ~ l  arrangement of the 
Pirna. I learn from Dr. Fewli-cs, who has 
rnade an extensive arcllcological study of the 
region, that tliis cultural differentiation may 
be rcgarded as an important discovery in con- 
nection the problem of correlating archeo- 
logical data fro111 the prehistoric people of the 
same arca. 

The expedition mas fortunate in securing 
some very interesting material, anlong which 
was nil old Pirna slerping mat, which long ago 
ceased to be made for laeli of inaterial, since 
the white tnan has cut off the water supply 
froni tllc headwaters of thr  few rivers along 
~vlricli the. ri~sli,Phrugmitis co~nnuc.nis,used 
to grow. There was also obtained a T'apago 
ceremonial food Lorvl, used only when the 
medieirlrnla~l gotls npon religious pilgrimages 
for the sacred salt found below thr Jfcxican 
bo~indary. On thew joi~rneys his food con-
si4ts of p in~ le ,  eaten from this water-tight 
baht-bowl,  out of which he also drinlrq. An-
other evcn greater acquisition was six Papago 
metlieilie bar;lr:ets errclosing the magic acces-
sories for curing the sick and also for con-
trollir~g the weather: two of these were rain 
baslrcts, on6 contained medicine for healing 
rheumdtis~n and tlle discases of old ago, an- 
other a rcrriecly for fever, stiII another for 
Beeping off the Apache. whom they very much 
feared, ant1 the sixth a white powder given to  
infants anti their parents to secure protection 
tinring life from evil spirits. 


