
Hence 
I' = 125.3 X (1.79 - 0.92) = 125.3 x 0.87 = 109 seconds. 
In finding the final tem erature of the rain drop we 

introduce a new quantity g ins tead  of E and put 19, equal 
to zero in the equation giving the value of 8. Then we 
get 

in which we shall put 145-109=36 for t". In actual 
calculation we put E equals to E' in absolute values, 
since we have, for the present, no a,dequate value for E'. 

Then we have 

-2.5 X (1 - 1.33) = - 2.5 X 0.33 = -0.S"C. 

This is of course the sanie result which we obtain by 

Hence the final temperature of the drop will be 

From the above cnlculntinn \\-e see that in the case 
under consideration the conduction and evaporation of 
rain dro 3 falling thi-ough ice-cold layers of the atmos- 

the freezing point, and to cmse them to cover the objects 
with the coating of ice when they come to touch these 
objects. In  some cases in which the air is too moist the 
drops of rain cool to  the dew point of the air after they 
fall a few meters from their niother clouds, and con- 
densation begins instead of evaporation on their sur- 
faces. Hence the formation of glazed frost is not probable 
in such cases. 

In  conclusion I express my sincere thanks to Drs. IC. 
Nakamura and S. Fujiwhara of the Centrnl Meteorological 
Observatory for their kind suggestions in the preparation 
of this note, and also to Mr. J. Tamadn of the nietero- 
logical observatory, Asahignwn for his kindness in sending 
me the report of the remnrlcable gl.7zed frost given in 
the test. 

putting t -  145 in equation (3). 

-0.S- 1.5= -2.3" C. 

phere WI .p 1 be sufficient to cool them many degrees below 
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HAZE OF MAY 13 TO MAY 17, 1914. 

From the 13th tb the 17th of May, in that portion of 
the United States estentling froni Virginia north to Maine 
and west to South Dakota, nunierous obsen-eis re1mrt.d 
the presence of haze which, on investigation, proves to 
have been principallv of 11 reclr1i.h brown tint, apparently 
due to the dissemifiation of dust from forest fires. I t  
does not seem to have been due to any specid distant vol- 
canic eru tion as imagined by some. At Mount, Weather, 

Prof. H. H. ICimball a t  that place reports that he f ink 
nothing of special nieteorolopal character that can be 
spoken of as important. -[G. A.] 

Va., the g aze WAS very dense on and after May 19, but 

& !FEE= REGIONS O* TEE GLOBE.' 

By A. J. HERBERTSON, M. A., Ph. D., Profeasor of Geography, Oxford 
Univemity. 

I n  the paper on the thermal regions of the world, of 
which I propose to present an abstract, there.are a number 
of sections about which I shall say not,liing or nest to 
nothing-e. g., the history of isotheimial inam and the 
dewliption of the diflerent thermal regions. The renson 
for bringing the subject before this [Research] Department 
is to discuss the difFerent methods in which the thermal 
conditions of the earth's surface can best be represented 
for the use of eographeru, and the different attempts I 
have made to 3 o this, which I wish criticized. In  what 
follom I assume the temperature data are the most reli- 
able available, and that the ordinary precautions have 
been taken in dealing with them. 

If we start with the ordinary isothernial maps of the 
world, we have in Dr. Buchan's maps in tshe '' ChZZmger 
Report" the one consistent set of maps which shows the 
distribution of temperature at  sea level for every month 
of the yea.r. There hare been newer maps showing the 
mean annual temperature for J d y  and . J anuq~ ,  but at  
the present time it mould take many months to make 
niaps more sat.isfrwt.ory thau the C!7inllrnge~ ones for the 
different nioiiths of the gear.' 

The o rd i~~ i~ ry  isothermal niilp con tniiis many lines 
which, from the point of view of the study of the hysics 
of the atmosphere, are c1esira1)le and essential; {ut for 

urposes it is iuxessnry to choose 
from t 9 iem t \ lose * w fll 'ch have the oreatest geographical 
significance.  or sim licity's sake P have chosen to t1ea.l 
a t  present with t.he Tines of Oo, loo? and 20' C!. (32O, 
50°, and G S O  F.). I have chosen 10" (50" F.) because 
that line roughly represents t.he average t,enipern.ture 
for the niont,h rluring which growth bec.onies active for 
most plants of econoniic iniport.ance in t,enipcrate regions. 
I have chosen the 30" (6s' F.) [line] hecause it. marks 
roughly on the world the boundary between regions where 
subtropiaal pror1uct.s can niatwc :i.nil those where they 
ca.n not. 

Taking those three isothernid lineo it is possible from 
the ordinary isothermal msp showing the mean annual 
teniperature to niakc n niap whic.11 shows temperature 
belts, but no ninp wllich merely shows the annual tem- 
perature is satisfact-ory. You are all familiar with the 
object.ions which are obvious on esamiiling figure l .3 On 
the west coast in our latitudes the mean aiinual tern era- 
ture is the mean of tenipernt,urrs which differ very h t l e  
from it, whereas on the east coast the sanie mean annual 
temperature is found in a region with very much colcler 
winters and hott-er sunmiem; conse uentJy, some seasonal 
isothermal line must be introduce x in any maps which 
show the thermal zoues. 

In fi ure 2 is w, reproduction 3 of Dr. Supan's mep in 

monthly isotherms taking the nican annurtl teniperature 
of 20° C for the coldest month. I also have published 
maps showin the thermal zones, usiw the lines of Oo, 
IO", POo C., f or the warmest and for &e coldest month 
(fig. 3). This niap is made by super osiiig the Jmiiarv 
ant1 July isothermal niaps showing t K e isotherms of O', 
IO", 30" C. reduced to sea level. 

eogrct )liicd 

which a e combines mean annual isotherms and mettn 

1 hbstrsrt 01 a paper prCseiitrd at s meeting 01 the Rrsesmh Dcpirtmrnt, Dec. 

h e p r ~ n l e d f r o a  The Geogrsphicsl Joornd. London. Novemlwr, 1912, 40, p. 515-532. * See Bartholomew's Atlas: Meteorology Phto a.-[c. A.. jr.] 
a This and other 5pes of the original piblkhed paper are not reproduced here. The 

ma s referred to as figure 1" and "figure 2" are to be Iound in Bartholomew's Phys- 
idAtlas:  MeIeewolf$y Plate 1, Inserts "Mean annual temperature." and "Tempera- 
ture -:' respectivefy.-[c. A., 1r.l 

14 1911 
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This is (I very Simple exercise, and anyone who lias to 
teach geography knows how va.lunble i t  is to malee pupils 
take a tracing of those three lines from a January NO- 
t,hermal ma and a tracing of them from a J ~ l y  m!p, ani1 

two. 
Some important fact.s illustrated by this ninp may be 

noted. There is a wide belt of ocenn estencling beyond 
the Tropics with an nir temperatme which never falls 
below 20° (68’ F’.). Tlie belt narrows off the west coast 
of America, and widens off the east coast.; it, narrows 
off the west coast of Africa nncl widens again of€ the 
east coast of Africa. South and north of i t  are other 
belts which have summers wibli a temperature of over 
80° C., but the winter’s month is cooler than 20° C. 

Two years ago I exhibit.ed a.t the Research Department 
this and a number of other maps which had been con- 
structed by similar graphic niet,liods, to show niean 
seasonal tem eratures, and from these sensonnl m a p  a 

isot-herms, the three O h l l e i i p -  maps for Deceniher, 
, and February were tdcen-the isothernial 

lines o Oo, loo, and 20’ C. were dmwn, and t.he three 
maps superposed. Tlie niettn position of each isothermal 
line was determined, and a setwon n 1 may for the iiortliern 
winter mrl the southern suninier pro( uced. Siniil:wly, 
the other bhree sea.sona1 niaps were obtained. From 
the four seasonal isothermal maps n new map was clmwn, 
showing thermal zones which had certnin nierit,s which 
I do not propose to consider furt,lier in the present 
communication. 

A11 these maps were lmsecl on isot,hernis reduced. to 
sea level; but in all geogrnphical work we find that t.he 
isotherms reduced to sea level are insufficient. We want 
a map of the act,ual air-t,eniperature conditions, and not 
what they would be if tlie surface were a t  sea level. 
There are, however, many difficulties in the way of the 
construction of such maps. It is necessary to generalize 
the lines in order to obtain result,s which can be sliown 
clearly on n small scale map. It must. be remenibwed 
that in drawing all small scale maps i t  is nec.ess?ry to 
make such geiieralizations, and that there is no >nrt.icular 

isotliermal lines, the t,aslc which we always at.tem It. in 

ootl many years ago I took tlie isothermal m:qx for 
and July, drew them on c.ontoured m a  s, cnlca- 

the lines of Oo, loo, ancl POo C. as t,liey run across t,lie 
actual surface of the cont,inents. The mnps of figures 4 
and 5 are reprocluct.ions of the maps after t,he.y liitve txeu 
revised by two pupils, Miss Rogeis and Miss Taylor. 
Miss Taylor not merely revised the lines as they were 
shown on the earlier map, but first; redrew the reduced 
isothermal lines for January and July, taking rccm t 
data into ac.count. 

In  the ordinary map of isothermal lines reduced to 
sea level the line of Oo C. in January runs across tlie 
North American continent from the south of Vancouver 
Island to the south of the Great Lakes, but tlie Imrts 
of North America with a mean temperature in January 
under the freezing point extend much farther sout,li-as 
f a r  south in fact as t,he isotlierninl line of 10° 0. in the 
map of isotherms reduced to sen level. In Asin. t , h ~  
Oo C. isothernial line conies much farther south in Tjl-wtS 
than the line of 10’ C. at sea level. This is a I - P J ~  impcir- 
tant matter, especially in dealing with the clis t.ribii tion 
of temperature in Asia. It is of vdue not merely to 
the geographer, but also to the meteorologist, for it ht-s 

then to ma B -e a thernial zone niap by supermiposing the 

new one of t. K e thermal zones. To obtain t.he sen.sona1 

reason why we should not attenipt, in (lea I ing with 

dealing with ordinary contour lines. Accoi-cling \ y a 

9anuaiZ lated t. e actual temperat,tbures from them, and t. f en clrem. 

an importmn.nt8 effect on the distiibution of pressure and 
winch. This difference between the two kinds of maps 
is perhaps even more noticeable in July. I n  Central 
Asin the rppion which lins a mean temperature in July 
nf over 2cIo C. is 11rolc~n hy the great R I ~ S S  of Tibet, and 
there is coni lete isolation between the high-tempera- 

region of tlie Tarini Basin. The esamination of no 
isot.liernin.1 mags except those reduced to sea level and 
the forgetting of the height of Tibet, have given rise 
to sonic errors about! nionsoon winds current in ordinary 
testbooks. When the isothermal lines are not reduced 
to sea level, the low temperature of Tibet is very clearly 
shown and prevents m y  niisconc,eption about the action 
of Tibet on the Indian monsoon. 

In  tlie map of the thermal regions of the world (fig. 6) 
the lines of actual temperature drawn across the conti- 
nents in the January imp  and those drawn across the 
cont,inents in the. July map have been superposed. 

[In tlie map which was shown at the meeting the 
thermal regions of figure 6 were distinguished by means 
of colors, and it was pninted out that the colors of the 

4 y  cliosen so that it was difficult map had h e n  
to distinguish .&ween the reds, and that for ordinary 
school use it was not ini ortant that t.he details indi- 

classes of schools rlnd for universities the careful exmina- 
tion of the differences of tones of various colors might 
profitably be untlertaken.] 

This is n rnap of thermal regions; and not merely of 
thcmnial zones. The land surface on the whole is cooler 
than the nin. s of thermal zones suggest. For instance, 

merely a contractmion of the belt, especially south of the 
E untca,  but an almost cnntinuous north and south 
b j t  which runs along the East African plateau with a 
st,ill coder area over the Equator. The belt of hot 
summers and cold winters in figure 6 is very much smaller 
than in figure 3 in the Old World and is divided into a 
west,ern region and an eastern region by a tongue of 
land with even colder winters and cooler summers 
which jnins this belt of the North Temperate Zone to 
Tibet. This actual distribution of hot summers is .of 
great economic importance, as for a number of plants 
the wint,er cold does not matter, especially if the plants 
are annual laats, and sumnier heat, not winter cold, 

I t  is not necessary to e smine  the details of this map 
more closely for the moment. While it has many 
advantages over the commoner thermal zone maps, it 
does not, give dl  tlie information about, temperature 
which it, seemed to me might he expressed on a map of 
the! world without undue complesitv. Acc.ording1y I 
set about making thermal maps which would show the 
nuniher of months with temperature above ZOO, above 
10’ C., and below the freezing point at  each station. 

The graphic method used for sea -level isotherms 
for the seasons was first employed, and these maps were 
shown here .two years ago. This method could have 
heen used for actual temperatures, if monthly maps of 
rml temperatures llad been available. It was, however, 
iiiuc.li simpler to  idopt nnnther methocl. 

Staiidnrd tcmperntmre tables were taken-those in 
t.1il-n “ (-‘7iu77riip* Rqmmt,” in Dr. ITann’s Klimatologie, in 
! lir t !fficin.l pul)licn&ions of t,lw TTnitetl IGngdom, United 
Stntcs, etc. Frimi these t.nblrs other tables were com- 

tiire region o F northern India ancl the high-temperature 

Xnrpo; . 

cntecl by tones of ret1 shot1 F il be noticed. For the higher 

in the ever-lot P belt in Africa of figure 3, we find not 

determines t P ieir distribution. 

4 This map nlonp with those of true Jnniiary mid July tempwaturs. is published on 
D slircl W , 3 d  inches by the Oxlord Unlversity Press, price 8s. 6d. mounted on cloth- 
[A. J. E.1 
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piled, giving the number of months that the tempera- 
ture was over 30' C., over 10' C., and under 0' C., ancl 
the numbers were inserted on large-scale maps. The 
hei h t  of each station was noted on another set of maps. 
SUC B maps slioulcl be made on tracing paper to  permit 
superposition. The line was now drawn se arating 

temperature of 10' C. from those where no month had 
such a temperature tint1 so on. In  mountainous countries 
the valley or plateau coliclitions were considered, not those 
of the highest pasts of the ranges. These lines are shown 
in the map of figure 7. The line between thee  and f i i w  

months over 10' C. is rather important, as it indicates 
roughly the northern limit of profitable wheat growing, 
at  any rate in the eastern half of North America. 

Practically tlie whole of the intertropical land, with the 
exception of some of the higher parts of the Andes, have 
at least 10 months of the year over 10' C.-that is to say, 
as far as temperature is concerned, growth would be con- 
tinuous in these regions, and the periods of growing and 
resting depend not on tem erature but on rainfall. 

A map showing the num E er of months over 20' C. and 
another showing the number of month  under 0' C. have 
been prepared. From these three maps the map of figure 
8 has been constructed. In  this map, in the north, the 
dots indicate tlie region where no month in the year has a 
tem erature of over 10' C., and that, you will notice, 
roufhy coincides with the reg~on of tundra. The areas 
wit vertical broken lines are those in which at least one 
month in the year is over 10' C. In  the southern part of 
this area at  least three months in the year are over 10' C., 
but in winter at  least six months in the year we under 
freezing oint. Consequently the soil is frozen for over 

months in the south and one month in the north a tem- 
perature sufficient for active growth is found. The region 
with continuous vertical lines has at  least four months 
over 10' C., and it has also four or five months of frost. 
As we pass from the heart of the continents toward the 
west the number of months over 10' C. does not alter, but 
the number of months with frost diminishes. In  central 
Europe there are less than four months of frost, and in 
western Europe there is no month with a mean tempers 
ture under the freezing point. In  the Far East, in the 
east of Korea and the estreme north of Japan, is a region 
which corresponds in this respect witall cent,rd Europe, 
but there is nuthin in the east of Asia which corresponds 

Europe. In  western North America, however, we find 
that milder region, 8s well as in the south of South 
America, in Tasmania, and in New Zealancl. 

In the next zone there is an area which still has from 
one to three frost months, but here there are at least 

in North America is roughly the northern limit of maize 
cultivation. South of it comes a belt in which, though 
frost may occur, the mean temperature of the air is never 
under freeai point for one month. In  this belt there 

six months of the year with a mean temperature of 20' C. 
In the next belt there are from seven to eight months of 
the year with a temperature of over 30' C., and in the last 
there me at least mne months of the yew with the mean 
tem erature over 20' C. 

TLs map, perha s better than any other, shows the 

perature of over 20' C., the most favorable area for plant 
growth, provided that the water supply is adequate. 

regions where one nionth of the year a.t least ha (P a mean 

six mont P 19 throughout this region, yet for at least three 

with the British Is F es, France, and the Low Countries in 

three months whic TI have a temperature over 30'. That 

am at least i ve and in the southern part of it there are 

very great area of t R e land surface which has a mean teni- 

In  the Southern Hemisphere, of course, those belts are 
represented in the reverse order and are most clearly 
shown in Australia and in South .kmerica. In  Africa the 
height, modifies the shn licity of the arrangement and we 
get esceptional mens wficli are t1istinctl-y more temperate 
than any other part of this belt, in similar latitucles in tho 
Southern Hemisphere, except in the Andes. 

In the case of the west coasts of the continent we find 
the cocil temperate conditions estending nearer the 
Equator than they do in the Northern Heiiiis here, and 
going farther north on the western than on t P le eastern 
side. It is not. however, necessitly for me to analyze the 
relationship between coastal temperatures, and prevail- 
ing winds and ocean currents. This is done in every 
testbook, and I ani now more concerned with the discus- 
sion of methods than with the discussion in detail of the 
results. 

There are difficulties in making a map of this kind for a 
region such as central Asia, where the variations of height 
are very great. In  a mountain region we can not expect 
to show the actual surface temperature eveiywhere, as it 
varies from range to range in very short distances. It is 
convenient to block out tlie region over 4,000 meters, 
which is roughly everywhere a region of constant snow 
and ice, ancl then in tlie marginal region around to select 
tlie temperatures of the opener valleys rather than those 
of the suniniits tis a uide to the shading or coloring which 

temperatures of the lower parts w-odd be neutralized if 
some special shading were used to indicate a niountninous 
region. For WP must have some convention to represent 
the condition of a complicated niountain region, and this, 
perhaps, is the best; but I should like to have the opinion 
of others on this point. 

In  addition to the maps, I have drawn a number of 
curves which show the seasonal distribution of tempera- 
ture in these different thermal regions, and the gradual 
change in the range of temperature passing from west to 
east, the maximum range occurring within a compara- 
tively short dist.ance of the eastern margin of Asia, and 
occurring on the whole nearer the centcr of North Smer- 
ica. The different types of configuration, the north-to- 
south mountain barrier in America, the west-to-east 
barrier in Asia, and the gradual rise of the reater art of 

throwing the line of greatest range of temperature more 
toward the center in the case of North America, and 
more toward the east in -4sia. 

There is much work to be done in the more careful 
analysis of regions like British Columbia and the nioun- 
tain belts of the United States, or of the Andes, or of 
central Asia, for which the temperature figures at  prefent 
are insufficient. But that can onl be undertaken later, 

For the pur oses of the world map the detail I have 

Those are the main points of the paper, which deals 
with two kinds of thermal region maps. One is made 
from the lines of warmest temperature and lowest tem- 
perature for the year; the other by counting the number 
of months above or under certain temperatures, plotting 
them, and drawing lines. The two maps show great 
resemblances, thou& they were made quite independ- 
ently. One map brings out much more clearly the 
differences between the thermal value of the lands in the 
lains of North America and Asia than the other; this 

fatter shows certain other points better. In  making this 
new map bfiss Evelyn Sandberg has aided me in super- 

should be employe i . The disadvantages of using the 

northern Asia toward the east, have t 8 .  e r  e B ect in 

and on much larger scales than 6 1 is map of the world. 

shown is pro % ably as much as can be used with clearness. 
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vising the whole of tho tabulation done by Mr. H. N. 
Grant, and she plotted the figures on the maps, helped 
by Miss D. Forsaith in the case of North America. 

DISCUSSION. 

Capt. LYONS. * * * It is perfectly reasonable 
that the original data at  the various points on the earth’s 
surface .should be treated from the specid point of view 
of the geographer, and that from that point of view cer- 
tainly the actual temperature on the earth’s surface is 
of particular interest to him. * * * I can not say 
that I am attracted by some of those small and shnrp 
indentations in the curmea, especially in regions lilie central 
Africa and South America and elsewhere, seeing that we 
are dealing with such very generalized phenomena, and 
that the maps themselves axe on a small scale. I queet.ion 
whether it would not be better to round off thcse lines 
somewhat more generally. As regards the question of 
introducing the oropaphicaz detail to some extent, I t,liink 
technically it would be rather difficult to do so sntis- 
factorily where there is already so much color clet.nil on 
the maps, and in the end it mi lit be preferable to work 

mountain ran e or the plateau is restricted i n  size, and 
to add such f atu from the cartographer’s oint of vicw 
may very easily produce some confusion. $or the same 
reason I can not say t h t  I am very much enaml.rec1 of 
the proposal to use blnck for the high p l a h u  and t,lie 
hiuhes t mountain ranges. 

%r. D. T. MACDOUGAL. * * * I would join with 
the chairman in suogesting that, these shnrp deflection.; 
of the boundaries orthe t.hernia1 zones should bc awiiled 
as much as possible. * * * We botanists are get.ting 
so that we are very much afraid to use nvcrage t.emper- 
atures as a prime factor in determining t,he c:bstribut.icin 
of vegetation. To do so is impracticable, hecause the 
activity and distribution of veget,at,ion does licit, depend 
on average daily , monthly, or annui1l temperature::. I 
can only say that our own work, SO far ns we linvc gone 
with it in dealing with the temperature fa.ct,cir ilnd the 
activity of vegetation, is to use expre.wioiis indicating 
the hour-deurees of exposure nbove any chosen zwo oI 
activity. T%is radical departure from the temperat.urc! 
summation of averages, proposed a cent,ury ago, has been 
found applicable in determining the beginning of aen:icinnl 
activity, and the limits of clistrilmtion of plants. Thc 
two ideas are as the average st.eani pressure in a boiler 
and the curve made by a recording gage. From aiiotlier 
point of view, it is the niasimuni mid minimum records 
that count ratsher than tlie averages, and vegctntion i.: 
stop ed or stnrt,ecl by t1ie.e est.reme:: nf t.enipa-nt.ur~?. 

is also, I should say, a prime fnct.or. To ive n vcr>r 

familiar with the starting of bulb*; bhat t,o get pour 
bulbs started in the sprino the temperature c w - e  1nus.t 
riseratlier suddenly. * * 

W. MARRIOTT. * * * Isothermrtl maps are cer- 
tainly of extrenie value to meteorologist,s, and I do not 
know how we would get on very well without having the 
readings reduced to sea level. Of course, that is the fun- 
damental oint in isothermal maps for meteorolqgicial pur- 
poses. TEe maps brought before us t,liis evening are of 
great interest; they show rather the variability of tlie teiii- 
perature in the various months, and that is of consider- 
able importance. Of course we know that over the land 

with a relief map alon side rat a er thtin try and include 
orographical data on t a e same one. In maiy caces the 

Furt P ierruore, the rate a t  which the teniperabure change:; 

common example, I presume everyone in t.ie s room 1; 

62003-1- 

surface the range of temperature is much greater than it 
is over the sea, but that is not the rinciple on which these 

have been brought out are likely to b9 very useful. Dr. 
Herbertson has done a gen t  deal of work in the prepare 
tion of rainfall ma )s, ancl t.hese tem erature maps taken 

in clctenninin~ the chnate suita le for tho growth of crops 
in various pa.rt,s of the world. 

Capt. V\~ILSON BARKER. My impression is that Dr. 
Herbert.son’s int,ention is to espress met.eorolo@c.al condi- 
tions in a geopa.phicd manner. Meteorolooists reduce 

ngs t,o sea level, but I ani of opinion tfiat it mi ht 
r to reduce t,lieni to the mean level of the eart % ’s 

sui.face. * * * 
Mr. J. FAIRGRIEBE. [Criticized the scale of the pub- 

Dr. HERBERTSOX. * * * The difficulty in diatin- 
guishing between cert-sin tints is intentional. * * * 
Tlie colors were deliberately chosen so that the re ions 
wliero differentiation w a s  dFsirnble stood out clearfx in 
different colors a.nd the tints of each color were used w ere 
difl’oreut,iution WRS not, so essential. I have used the 
maps coiistant.lj- in teaching and have found that they 
have great aclnint.~iges over the ordinary isothermal maps 
rc~h.icecl to sea level. * * * 

maps have been compiled. The F eatures, however, that 

f in conjunction wit, f i rainfall ma s wi 1 be of great service E 

1iShed \ d l  Chtirt.-EDITOR.] 

I do not niea.11 to imply that these ma,ps 
ordinary isotheriiial imps, even for 
cine teaching geography scientifically 
n q -  isothermal maps reduced to sea level. [My] real 
therninl maps are s necessary preliminary study in the 
invest,ignt.ion I ani carrying on of the qualities of the dif- 
ferent, nitturd regions of t.he ~ o r l d .  * * * 

While bewing in mind tho desirablity of selecting for 
this purpose teiiiperntures which have some meaning for 
bihmists, I do not. prctend t.hst those thermal ma 8, 
iiiore pnrt,icuil:irly tho early ones, are ninps which can ?I e 
used :is n key t.o t.lie dist.ribution of vegetation. Maps of 
cunii.ilnt,ive tem1)eriitures would lime better results, but 
until the dat,a csisl t,he iiearestr approach to thein that we 
cnn ohtnin for tl. n i n p  of the world on this scale is this map 
bnsed on the durat,ic>n of select,ell mean monthly tempera- 
tures. Fix cert,:iin 1mrt.s of tho world more niay be pos- 
sible, and I wish t.o niake it theriiial ma,p of the British 
Isles t.o indicnte not increly the number of months, but 
t,he number of clays of cert,ain average temperatures if the 
c1at.n iire suffii:icnt,. Uniloubteclly, as Dr. MacDougal 
s:iid, it, is necessary to take into acc.ount niasimum and 
ii~inimim teiiipernt.ures and rates of change of tempera- 
t.ure, :!s well tis bhe nienn t,emperatnre, in discussing the 
rdnt ions between temperature a.nd vegetation. 

I wish we could iiiap wet-bulb t,em matures, but wet- 

t.ioiis of webbulb t.empera.tures which are worth an thing. 
The wet.-buli, t,emperut,ureu made in the ordinary H teven- 
sui1 screen are praciticnlly worthless. You must use some 
forin of.ventilsted insbruiiient whenever the air is almost 
st,iU, and as yet tjlie datn. for a reliable map are lacking. 
Tlie question of t,lie iiiasiiiiuiii ancl inininiuin temperature 
is a little less d i f i d t ,  and Dr. van Bebber’s maps5 may 
prc?fit:ibly be used to sup dement mine. Capt. Lyons sa 

curve is not tlesirnhle: but the irregularities in southeast 
Asia, for iiistance, n.re diagrammat.ic and indica.te that 
there are altemiitions of warmer valley and colder moun- 
tab ,  a.nd so far I think they are justihable. * * * 

bull, t.em )erilt.ures me very cliffic~ult t ]I lings to  ded  with. 
i k  far i1.s !t know there are very few long-period observa- 

t,ruly that on x imp of t \ lis scale too much nicety in t r e 

- -. -. . .. ___-__ 
I See Bartholomew’s Atlas: Meteorology, Plate 2.-[c. A., Jr.1 


