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the condensation from vapor to water for an inch of rain to 
the square mile is estimated as equivalent to the work done 
by 100,000,000 horse-power for half an hour. Consider then 
the sweep of a wind, five hundred miles wide and three 
miles high, blowing for an hour a t  the rate of twenty miles. 
The force of the mightiest explosion with all its gas put 
forth into the air is, in comparison, less than a drop in a 
bucket. 

First and last, rainfall is always concerned with temperature 
in its relation to the aqueous vapor. Air at different tempera- 
tures will hold different quantities of water-vapor which is an 
invisible gas and lighter than the air itself. For example, a t  
SOo F. two cubic feet of air will sustain 22 grains weight of 
vapor; at 60° F. the same measure would hold 114, but at 32” 
only 44 grains. Any additional moisture would be condensed 
at those temperatures, or a lowering of the temperature of the 
saturated air would have the same effect, namely, condensa- 
tion. A t  ordinary temperatures the capacity of the air for 
vapor is doubled for every 18’ F. Cooling the air by mixture 
of a cold upper current with a lower warm and vapor-ladened 
one, or the meeting of tropical and polar winds in circulating 

. storms, or the impinging of a warm and moist air on a cold 
surface would condense the vapor into dew, fog, rain or snow; 
on the contrary a warm surface would evaporate water by the 
conduction of the heat from it to the water. Until it can be 
showd that the temperature of the air can be controlled by 
gigantic cooling operations we may look in vain for any altera- 
tion in the natural and well established order of events by 
way of the production of artificial rain. 

In  ancient times and long before European settlement, trees 
seem to have flourished in the Oamaru district, for I am told 
that big roots are still found in the soil, but, except around 
the old homesteads, the country is now bare of trees. Around 
their homes the settlers have mostly planted pines which have 
flourished wonderfully, but i f  larger and more varied planta- 
tions were made, particularly in belts intercepting the north- 
i e s t  and southwest winds, though they might not increase the 
rainfall yet the trees would act as shelters and windbreaks, 
and would also conserve the rainfall which now runs off in 
floods or evaporates in hot, dry weather. Where possible, the 
planting of deep-rooted rather than surface-rooting trees of 
a deciduous kind would bring up water from the lower water- 
tables and not only prevent surface evaporation by the winds, 
but also, as they transpire freely in tho summer, create a bone- 
ficial humidity in their neighborhood. The excessive heat of 
a bare, sun-baked soil drives away the rain from a drought- 
stricken district and thus diminishes the cl probability of rain ” 
which otherwise could, from time to time, be reasonably ex- 
pected. So f a r  as one can se6 the only objections which can 
be urged against the planting of trees are the occupation of 
fertile lands by comparatively unproductive trees and the 
possible harboring of the small-bird pest. The losses, how- 
ever, would undoubtedly be more tlian compensated for by 
wider general benefits, and the whole question is one of refor- 
estation, which assuredly concerns the community at large, 
and could with advantage be dealt with by local or general 
government regulations. 

Action with regard to both the planting and destruction of 
the trees is a matter of vital importance to the country. 
Whether forest trees increase the rainfall or are themselves 
the result of an abundant precipitation is not a question I 
would raise at the present time, but rather considerations of 
evaporation, shelter, run-off, etc., as affected by tree-planting, 
and are of more than passing interest to the people of 
Oamaru. 

In  conclusion I would like to remark that tho our seasons 
are usually so temperate, regular, and fruitful, yet climatic 
variations are of the greatest concern to the country. 
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SCHOOLBOYS WEATHER OBSERVATIONS. 
An interesting method of instructing boys In that  part of nature study 

pertaining to the atmosphere has been devised by John Reid, the head- 
master of the Reckleford Council School at S.eovil. Each day of the 
school week several boys are sent to the corporation gas works to copy 
the records of barometer movements and rainfall there kept, one or two 
less experienced lads accompanying them. Meantime other boys note 
the  direction of the wind and record the temperature from readings of 
thermometers hung in thg open on the north and south sides of the 
school. The teacher of the class then enters the particulars on a sheet, 
and encourages the scholars t o  make deductionsfrom the collected data. 
The boys copy the results, and every Friday they write an account of 
their observations in the  form of “general remarks” on the  week’s 
weather.-London Standard. 

The practise of requiring scholars, boys and girls, in the 
lower school grades to observe, record, and disouss meteoro- 
logical phenomena was introduced by the Editor into the 
Normal School at Washington, D. C., in 1x82, and has since 
been tried with great success in all portions of the United 
States-being heartily supported as au important branch of 

The weather maps and forecasts bring the 
importance of this subject home to the whole community. 
The above extract from a London paper shows that our science 
is also being emphasized in the English Public Schools.-C. A. 

Nature Study.” 

INTERNATIONAL EXCHANGE SERVICE. 
Owing to some recent irregularities in the transmission of 

publications it has occurred to the Editor that possibly many , 

foreign subscribers, exchanges, and recipients of the MONTHLY 
WEATHER REVIEW are’not fully apprised of the workings of 
the service established by nearly all national governments as 
an outgrowth and development of the original Smithsonian 
system. We, therefore, reproduce a circular letter issued by 
that Institution on behalf of the U. S. International Exchange 
Service. Any further details desired can be had by addressing 
the Secretary of the [Jmithsonian Institution. 

I n  effecting the distribution of its flrst publications abroad, the Smith- 
sonian Institution established relations with certain foreign scientific 
societies and llbraries, by means of which it was enabled to assist mate- 
dally institutions and individuals of this country in the transmission of 
their publications abroad, and also foreign societies and individuals in 
distributing their publlcations in the United States. 

In recent years the Smithsonian Institution has been recognized by the  
United States Government as In charge of its official Exchange Bureau, 
through which the publications authorized by Congress are exchanged 
for those of other governments; and by a formal treaty It acts as Inter- 
mediary between the learned bodies and literary and scientiflc societies 
of the contracting states for the reception and transmission of their 
publications. 

Attention is called t o  the fact that  this is not a domestic, but an inter- 
national exchange servlce, and is used to facilitate exchanges, not within 
the United States, but between the United States and other countries 
only. As exchanges from domestic sources for addresses In Hawaii, the 
Philippine Islands, Porto Rim, Guam, The Canal Zone, and other terrl- 
tory subject to  the jurisdiction of the United States do not come within 
the designation ‘* international,” they are not accepted for transmission. 
Packages prepared in accordance with the rules enumerated below will 

he received by the Smithsonian Institution froni persons or institutions 
of learning in the United States and forwarded to their destinations 
through ita own agents, or through the various exchange bureaus in 
other countries. The Smithsonian agents and these bureaus mill like- 
wise receive from correspondents in their countries such publicatlons for 
addresses in the United States and territbries subject to  it8 jurisdiction 
as may be dellvered t o  them under rules similar to those prescribed 
herein, and will forward them t o  Washington, after which the Institution 
will undertake their distribution. 

On the receipt of 8 consignment from a domestic source it Is assigned 
an 6 ‘  Iuvolce Number,” this number belng placed on each package con- 
tained In the consignment. A record is then made of the entire list of 
packages under the sender’s name, and the separate packages are entered 
under the name of the person or oface addressed. An account is  thus 
established with every correspondent of the Institution, which shows 
readily what packages each one has bent or received through the Er-  
change Service. The books ace then packed in boxes with contributions 
from other senders for the  same country, and are forwarded by fast 
freight to the bureau or agency abroad which has undertaken t o  dis- 
tribute exchanges in that  country. To Great Britain and Germany, 
where paid agencies of the Institution are maintained, shipments are 
made weekly : to all other countries transmissions are made at intervals 
not exceeding one month. 
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Transmissions from abroad for correspondents in the  United States 
and territory subject to  i ts  jurisdiction are distributed under frank by 
registered mail, a record flrst having been made of the name of the 
eender and of the address of each package. 

The Smitheonian 16stitution assumes no responsibility in the  trans- 
mission of packages, and does not solicit contributions for its corre- 
spondents, but at all times uses its best endeavors t o  forward proniptly 
to destination eschanges entrusted to  ite care. 

The rules governing the Smithsonian Icternational Exchange Service 
are as follows : 

1. Packages intended for transmission through the  Institution should 
be addressed 

2. The Institution and its agents will not knowingly receive for any 
address purchased books ; apparatus or instruments of any description, 
whether purchased or preseuted ; nor specimens of any nature except 
when special permission from the Institution has been obtained, and 
then only under the  following conditions : 

(a) Speciniens in fluid will not be accepted for transmisslon. 
(b) Botanical specimens will be transmitted at the  rate of 8 cents per 

pound. 
(a) All other specimens will be transmitted at the rate of 5 cents per 

pound. 
3. I n  forwarding exchanges the  sender should address a letter to the 

Institution, stating by what route the  consignment is being shipped to 
Washington, and the  number of boxes or parcels of which it is composed. 

4. Packages should be legibly addressed, using the language of the  
country for which they are intended when practicable, and avoiding all 
abbreviations. When packages are intended for societies and other 
establishments, names of individuals should be omitted from labels in 
order to avoid any possible dispute as to ownership. 

6. Packages should be securely wrapped in stout paper and, when 
necessary, tied with strong twine. 

6. No package to a single address should exceed one-half of one cubic 
foot. 

7. Letters or other written matter are not permitted in exchange 
packages. 

8. Exchanges must be delivered to the Smithsonian Institution or i ts  
agents with all chargee paid. 

9. If donors desire acknowledgments, each package should contain a 
blank receipt to  be signed and returned by the establishment or  individ- 
ual addressed; and if publications are desired in exchange, the fact 
should be stated on the  card or package. 

Following is  a list of bureaus or agencies through which the  distribu- 
tion of exchanges is effected. Those in the larger and in many of the  
smaller countries forward to the Smithsonian Institution reciprocal con- 
tributions for distribution in the Unlted States. 

Smithsonian Institution, International aschanges.” 

Algeria: win France. 
Angola : v i a  Portugal. 
Argentina: Seccidn de Depbsito, Reparto’ y Canje de Publicadones, 

Austria: IC. K. Statistische Central-Commission, Vienna. 
Azores: via Portugal. 
Barbados: Imperial Departdent of Agrfculture, Bridgetown. 
Belgium: Service Belge des Echanges Internationaus, Brussels. 
Bermuda: sent by mail. 
Bolivia: OAcina Naeioiial de Inmigracidn, Estadistiaa y Propaganda 

Geogrriflca, La Paz. 
Brazil: Servigo de Permutaybes Internacionaes, Bibllotheca Nacional, 

Rio de  Janeiro. 
‘British Colonies: Crown Agents for the Colonies, London. 
British Guiana: Royal Agricultural and Commercial Society, Bridge- 

town. 
British Honduras: Colonial Secretary, Belize. 
Bulgaria: Institutions et Bibliothhque Scientiflques de S. A. R. le 

Prince de Bulgarie, Sofla. 
Canada: sent by mail. 
Canary Islands: via Spain. 
Cape Colony: Government Stationery Department, Cape Town. 
Chile: Univarsidad de Chile, Santiago. 
China: ZI-kkwei Observatory, Shanghai. 
Colombia: OAcina de Canjes Internacionales y Reparto, Biblioteca Na- 

Costa Rice: Oficina de Dep6sito y Canje de Publicaciones, Ban Jose. 
Cuba: sent by mail. 
Denmark: Kongelige Danske Videnskabernes Selskab, Copenhagen. 
Dutch Guiana: Surinaamsche Koloniale Bibliotheek, Paramaribo. 
Ecuador: Ministerio de Relaciones Exteriores, Quito. 
Egypt: Director-General, Survey Department, Cairo. 
France: Service Frangais des Echanges Internationaus, Paris. 
Friendly Islands: sent by mail. 
Germany: Karl W. Hiersemann, Kijnigsstrasse 3, Leipsic. 

Biblioteca Nacional. Buenos Aires. 

cional, Bogota. 

‘This method is  employed for communicating with several of the 
British Colonies with which no niedium is available for forwarding 

Great Britain and Ireland: Messrs. William Wesley & Son, 98 Essex 

Greece: Bibliothhque Nationale, Athens. 
Greenland: via Denmark. 
Guadeloupe: ma France. 
Guatemala: Instituto Nacional de Guatemala, Guatemala. 
Guinea : v i a  Portugal. 
Haiti : Sewetaire d‘Etat des Relations Extkrieures, Port au  Prince. 
Honduras: Biblioteca Nacional, Tegucigalpa. 
Hungary: Dr. Julius Pikler, Municipal Omce of Statistics, City Hall, 

Iceland: via Denmark. 
India: India Store Department, India OfllBoe, London. 
Italy : Umcio degii Scambl Internazionali, Biblioteca Nazionale Vit- 

Jamaica: Institute of -Jamaica, Kingston. 
Japan : Department of Foreign Affairs, Tokyo. 
Java: via Netherlands. 
Korea : shipments temporarily suspended. 
Liberia: American Colonization Society, Washington, D. C!. 
Lourenp Marques: Government Library, Lourengo Marques. 
Luxemburg: via  Germany. 
Madagascar: v i a  France. 
Madeira: wicr Portugal. 
Mexico: sent by mail. 
Mozambique: via Portugal. 
Natal : Agent-General for Natal, London. 
Netherlands :. Bureau Scientiflque Central Nkerlandais, Bibliothhque 

Newfoundland: sent by mail. 
New Guinea: wia Netherlands. 
New Hebrides: sent by mail. 
New South Wales: Board for International Exchanges, Public Library, 

New Zealand: Colonial Museum, Wellington. 
Nicaragua: Ministerio de Relaciones Exteriores, Managua. 
Norway: Kongelige Norske Frederiks Universitet Blbliotheket, Chris- 

Paraguay: Ministerio de Relaciones Exteriores, Asuncion. 
Persia: Board of Foreign Missious of the Presbyterian Church, New 

Peru: OAcina de Repalto, Dep6sito y Canje Internacional de Publica- 

Portugal: Servigo de PeriiiutapBes Internacionaes, Bibliotheca Nacional, 

Queensland: Board of Exchanges, Brisbane. 
Roumania: wiu Germany. 
Russia: Commission Russe des Echanges Internationaux, Bibliothhque 

Imphiale Publique, St. Petersburg. 
Saint Christopher: sent by mail. 
Salvador: Museo Nacional, 8an Salvador. 
Santo Domlngo: sent by mail. 
Bervia: via Germany. 
Siam: Minister for Foreign Affairs, Bmgkok. 
South Australia: Public Library of South Australia, Adelaide. 
Spain: Dep6sito de Libros, Cambio Internacional y Biblioteca General 

Sumatra: ilia Netherlands. 
Sweden: Kongliga Svenska Vetenskaps Akademien, Stockholm. 
Switzerland: Service des Echanges Internationaux, Bibliothbque FBdB- 

Syria: Board of Foreign Missions of the Presbyterian Church, New 

Tasmania: Royal Society of Tasmania, Hobart. 
Transvaal: Government Library, Pretoria. 
Trinidad: Victoria Institute, Port of Spain. 
Tunis: via France. 
Turkey: American Board of Cominfssioners for Foreign Missions. 

United States of America: Smithsonian Institution, Washington, D. C. 
Uruguay: Oflcina de Dep6sito, Reparto y Canje Internacional, Monte- 

Venezuela: Biblioteca Nacional, Caracas. 
Victoria: Public Library of Victoria, Melbourne. 
Western Australia: Public Library of Western Australia, Perth. 
Zanzibar: sent by mail. 

street, Strand, London. 

Budapest. 

torio Emanuele, Rome. 

de l’Univereit6, Leyden. 

. 
Sydney. 

tiania. 

Tork City. 

ciones, Ministerio de Fomento, Lima. 

Lisbon. 

del Minlsterio de Instruccidn Pdblica y Bellas Artes, Madrid. 

rale Centrale, Bern. 

Tork. 

Boston. 

video. 

WASH~NQTON, D. C., Febriimy 1, 19O.S. 

WATEXSPOUT AT BEAUFORT, N. C. 
By BARTQIS MCGLONE, Ph. D. Dated Beaufort, N. I?., July 4,1908. 

During the passage of a squall from southeast to northeast, 
on Thursdav afternoon, Julv 2, 1908, two waterspouts formed. 

exchanges direct. The coast hire at Beaufort,”N.-C. estends east a id  west. The 


