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THE RELATIONS OF i1FICROBES TO LIFE. 

OWINGto the fact that some microscopic 
organisms have been shon~n to play an impor- 
tant part in many forms of disease, n.e are 
somewhat i11 the habit of looking upon such 
orgallisms in general as our eaemies, forgetting 
many useful purposes wllicll they serve. One 
of the most imlsortailt processes taliing place 
oil the surface of the globe is the destruction 
of such organic masses as hare bee11 the seat 
of life, but whicll hare suffered death. JJTe 
have oilly to thiilli for a inomeilt what the re-
sult of a stopping of this destructive process 
would be, in order to  gain a 7-ivicl impression 
in regard to its importance. Tlle living thing 
can resist tile destructive forces. JVllen life 
ceases, the resisting-pon-er is gone ; and, hon-- 
ever coniples the materials may be of wliicll 
the orgallism is made up,  they are quiclrly con- 
verted into simple ancl stable substaaces. The 
cliief products of the changes are carbon di- 
osicle, water and aninionia, all of n-hich are of 
high importance. as from them again, uncler 
the influence of life, are elaborated the com-
i)les materials. Xom, n-e linom, that, in the 
I~realiing-clonrn of' organic matter after death, 
microscopic organisms play a principal ~ 8 1 e .  
They are the efficici~t scaveagers oE the earth. 
They effect the traasfer of the oxygen of the 
air to the substances to be destroyed, ancl 
thus convert useless orga~lic matter illto that 
which is useful. 

We  thus see, that, while tl1ei.e are microbes 
which cause disease, there are others constantly 
at  worlr keel)ing the coi~clitions favorable to 
life. Recently the suggestion 112s been made, 
and by no less an authority thaa Pasteur, t i ~ t  
the clianges which are i n r o l ~ e d  in the life-pro- 
ceis of hot11 plants and aniillals are pr.ol~nhly 
intimately associated with the activity of wliat 
:i:ay he calleil life-microbes. I'nsteur reacl 
before tlle Academy of sciences a paper by 
Dnclaux, in whicll soli1e exl)erime~its upoil tile 
grorrth of plants in sterilizeti soils are tle-
srribed. Iluclaus's pal)ci, beyins tlius : ..The 
ilestractio~i of the organic matter of tlie soii 
hy microl)cs, and tile production of a new vegc- 

tatioil on the soil, are two phenomena which 
always accompany one mother. Is there any 
i~ecessary connection between them ? Through 
the labors of Pasteur, we lii~ow that inicroscopic 
beings call only live a t  the expense of complex 
materials elaboratcii by the plant with tlie aid 
of chlorophyl. Call the plant develop in the 
absence of microscopic beings ? in other vords, 
can it, without their aicl, utilize tile organic 
iiiatter left by the plant which prececled it on 
the soil?" 

JVilh the object of atten~ljting to ansnrer thi., 
question, I>uclaus experiilzeutecl ul~on peas and 
l~eans. Tliese n-ere freecl from germs, sonrn in 
a soil which was free from germs. and suplsliecl 
with organic matter of a ltind mliicli one mould 
natnrally cspect to be easily assimilated. The 
result was, tliat after one or two months the 
organic matter mas f o ~ ~ n d  to be unclianged, 
and the plants clicl not thrire any better tllan 
when placed in clistilled water. 

Pasteur, in commenting on these esperi-
ments, takes occasion to saggest to r)aclaas 
ail experiment oil the rrile which microbes play 
in animal life. The esperiment is this. A 
lien's egg, from the s ~ ~ r f a c e  of which all germs 
11a~'e beell reinoved, is to be hatchecl in a ster- 
ilized space, fed with sterilized food, and s~lp- 
plied with sterilized air. Pastenr believes that 
the result will be that the chick mill not lire, 
and, in grneral, that life is impossible without 
the co-operatioa of microbes. 

Jlre must bear in miild that this is merely a 
suggestion, ancl that it rests at  present npon 
no experimental eviclence. Esperiinellts of 
the Bind snggestecl mill involve great labor 
ant1 the greatest accuracy. I t  callnot be cle- 
nied, that, nrhether the results should prove 
f:~vorahlcor unfavoral~le to the 1 iem of Pasteur, 
they moulcl be of the highest ilztercst to tile 
chemist ail(i biologist. 

'1'flII C L I J I ATE OF T H E :  BGYI'T'IA'V 
S UDAS. 

I\ so rxst n region of country as the Egyp- 
tinil Si~dnn. c s t e~~c l i i~g  it tloes orer about as 
iistecl? 01. eiglltecu degrees of iatitucic and as 
?nail!- of longitatle, nit11 il~ffercnces of alti-



SCIENCE'.  


tude of more than six thousand feet on single 
parallels, it is evident that there must be 
grcat diversity of climate, a full discussion of 
which would occupy too much space for a 
reasonable article. But that portion of the 
Egyptian Sudan which at  this time attracts 
the attention of the world by reason of the 
presence there of European troops, and the 
apparently intend(.d operations of those troops, 
call be here concisely consirlercd. 

British troops now occupy two positions in 
the Egyptian Suclan ; viz., the prol~ince of 
Dongola on the Nile, and the city and port 
of Suakin on the coast of the Red Sea 

Italian troops oecol)~ the port ancl vicinity 
of Nassor~all, on the lletl-Sea coast ; aiid the 
Bay of Assab ancl its vicinity. on :he same 
coast, near the stlait of Eab-el-l\lanclcb. 

\TThatever may be the ol),ject of the Italian 
go\ erii~nent in thus occup-ing positions on the 
Red-Sea coast, the. olkject of the lyesent Eritish 
occupation is cleolareil to be n ar agai~ist El  
i\Iahdi, and it will be necessary to consicler 
the climate of thc? territories occupiccl 115 llis 
forces. 

El  JIahcli now occupies and rules over the 
follo-~ing: the province of lihnitum, tlie pror- 
iiicc of Ilarfnr, tllt~ !i o c i ~ ~ c , >  t<oiclofan, the o f  
1)rovincc of beno,ir, tllLl jn t i \  incc of Berber, 
the district of G ~ ! ~ : i I l ~ t ,' ite plo~111cc of' Tnlia 
(excepting the ca j~~ tn l ,  .ind the gieat Ki.;ala), 
desert region between tii(. Nile near l'>ciber, 
ailcl the Red-Sea co:lht licni. !>uzlkin and Agig. 

Thus we have to consi~lcr tile climate in the 
provinces and cli3tricts abovc'i~amed ; and first 
the 13rovince of 1)ongol~. no\\ occnpiecl by the 
cspeditionary corps 11ilclcr (;en. Lord 7\'olsc- 
ley, of prohstblj :iboni lnne tlionsand Eritisli 
troops. 

This is one of tlic 11(.11 :ri~tl protl~~ctive prov-
inces of' the Eg j  ptian hutl:in, cstenclil~g from 
Jienr TVady IIalfa ~ I I I  tilt, ilortil, to the bolders 
of the province of Iierl~cl along tlle course 
of the Nile. The ( 3 0 1  r cq)ondei~ce fionl Lord 
\\701sele~'s COT113 1irlbr the past fewd ~ ~ r i ~ i q  
~nonths, matle aliiio~t eve^;; l i :~n~l t~t  illrigeand 

tl~rougho~it
its le11;;tll lino\vii to nll paits of the 
no ~ l d  wliere ner7~papers alc i i~ad.  The cli- 
liiate of the regiol! ilon occ~i~])ic~tl bj the British 

natives of the country. The ordinary tem-
perature is very high during the day ; the ther- 
mometer in the shade often indicating from 
95' to 110" F., while cluring the night the 
teinpcrature falls to 65' or 70'. This grcat 
difference makes it necessary to take great care 
to preserve health ; ancl, with tile best of care, 
intermittent fevers are excceclingly prevalent. 
These, if neglected, are liable to take typhoid 
forms. During these months, the dust-storms 
coming from t l ~ c  southnrarcl are of most dis- 
tressing frequency ant1 violence. TVhile these 
storms are hnrcl to enclnrc, ancl cause great 
suberi~lg,I 'r~elicve they to n certain extent 
clestroy fever-germs, ancl 1)revent the climate 
from being so fatal to Europeans as it mould 
otllcrmise be. Frorn June to Septe~nbcr the 
southerly ancl south - ~restcrly minds come 
chnrgecl rvitl~ moisture, t l i o~~gh  rarely xielding 
~sain; ailcl, vhile relievccl from the dust-storms, 
the Ei~rol)ean is inore subject to f 'e~ er influences. 

Such is the climate in nllicl~ the British 
troops are al)~jarentlyto wait during the next 
five months, l~efore atlrancing against their 1111- 
rnan enemy. they wait there, under Sllo~~lcl 
the best postil~le care ancl with the best pos- 
sible mcdicnl surveillance, the commanclcr will 
be fortunate sliould the ' unqeen enemy ' not 
reclucc his force by inorc than tell per cent 
I~cfore October nest, while another ten per 
cent n,oulcl be so tlebilitated by repeated 
fever-attaclis as to ~ecyuire a month of cool 
meather to restore tlieir stre~lgth, and make 
then1 fit fbr a v igoro~~s campaign. 


The climate of Suakin call hardly be coa-

siderecl ~mhenltl~y, 
but for the escessi.c e heat 
nliich reigns there, except (luring the three 
~noiltlis of December, January, aucl February. 
There the clescrt comes doan to the very sea- 
1)eacll: ant1 tlie air of the desert, though buin- 
ing hot, is not n~~rvholesome. 13ut the heat in 
that region, nhere sometinles cluring two or 
three soccessive years rain does not tiill, while 
the tropical sunl~ean~sconstantly bathe the 
roclis ancl sanils, is of an intensity not to be 
conceivc.cl 1)y those who have never csperiencecl 
the like ; autl exposure to it b-E~iropeans, 
~ ~ i t l i o u test~ziordinaly l~recaatio~ls, i i  ce~ ta i a  
to l~roclnce sunstrolie ant1 congestions. The 

toice is iiot o ~ l j  qootl, l l ~ i t  J e l j  :~$~eenl)lcb, ll~eriiloilleter in iipr11, in the shade. will often 
t lu~ing~ O L I I -luon~11sof tlics J e:rl, -S o \  enlbei, indicate a tenipe~atrue of 100" to 10 j3F. ; but 
I) i~ember,  J : ~ n ~ r a  J , oiitl Ycb! u:irj., -tlto~igli c \ en  llris does 11oL iiiclicate tlic effrct upon a 
FCl11 Liar! g i ~  sl~t.c.i~nea(la) s of foot-soltlier, M-110,m:uclling in the srm, leceires ~ o n i ( ~ t , i ~ . t sih, 

'he ICllnmsce~l n i l i t l  IT I i i c  11 :LI c (,IJ t r ~i r~g,eT en the tlirect lags, and, in aditition, snffers from 
Lo i~atil-es of tlie coilr~ti I . 1)~irlngthe ~noliths thc heat radiated anil reflecietl fioln the light- 
-)i' I\Iarcli, Apiil, JI:L\ . iiitl tlie first half of coloieci soil. I t  is, lion el er, clr1ite tlifle~ent 
.June, l io~\e \er ,  tllc cliili ltc, tllougli not very \31tl1 tilt> ? ) L O ~ L I ~ C ( J ~solilier, nliet11r.r on Iioiae-
i:l~l~caltli), is e~~o i~ i1 , i rg  bacli or oil tnniel-h:ii!i; a>. i f  \\ell ~ i ) \ e i c ( l ,  he1, \ 1112to all cxccpti~ig 
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suffers less from the direct rays of the sun, and 
not at all from the reflected and radiated heat. 
As the entire route from Suakin to Berber is 
subject to heats fully equal to those of the 
vicinity of Suakin, it may be safely asserted 
that it is impracticable for European foot-
soldiers to make the march between those 
two points during the spring and summer 
months, except by using the night and early 
morning exclusively for marching. 

The climate of the province of Berber is 
very similar to that of Dongola ; but, owing to 
the effects of the waters of the river Atbara, 
in some parts of this province fevers are more 
prevalent during the summer months, and of a 
worse type than in Dongola. 

In the province of Taka and the district of 
Gallabat, the climate from June to October is 
deadly for Europeans. During that season the 
rains are there copious, and, mingling with 
the floods of water coming down from the 
mountains of Abyssinia, cause the rich soil 
to become like a saturated sponge, while the 
rank vegetation and the exhalations from the 
soil render the air poisonous. From many 
districts the natives abandon the countiy in 
May, taking with them their families, their 
flocks and their herds,— to save themselves and 
their families from fever ; and their flocks and 
herds from the ravages of the stinging insects 
which, during the season of rains, infest the 
country. These people go north to the deserts, 
and remain until the latter part of October, 
when they return, to find their own country 
delightful in climate, and glorious in vegetation. 
These conditions remain through the winter, 
and the air is healthful until April. 

The climate of Khartum is hot, damp, and 
exceedingly unhealthy from April until Octo
ber. The winter climate is not disagreeable ; 
but even in winter the place can hardly be 
considered healthy, owing to the peculiar loca
tion of the town between the Blue and White 
Niles, and to lack of sanitary rule in the con
struction of the streets and houses. During the 
past twenty years, more care has been taken 
in the construction of dwellings ; and the con
ditions are now more favorable than they for
merly were. 

The province of Korclofan is visited by less 
rain than that of Khartum or of Taka. During 
the winter, from the last of October until the 
1st of March, the climate is very agreeable 
and quite healthy. The prevailing winds are 
from the north. The temperature is not high, 
ranging in the middle of the day from 80° to 
88° F . The air is bracing and invigorating, 
while the nights are cool and pleasant. 

March, April, and May are there the hottest 
and most disagreeable season, though not un
healthy. In June the season of rains com
mences, and it lasts until the latter part of 
September or early October. The winds are 
then from the south and south-west. The rains 
come in showers, sometimes daily, but oftener 
once in three or four days. The air is debilitat
ing ; and fevers, intermittent in form, strike all 
excepting the natives. 

No matter what care may be taken to guard 
troops from the effects of climate, the death-
rate among soldiers is always great during this 
wet season. In an expedition which I sent 
into that province, well organized, well and 
very carefully commanded, well supplied, with 
good medical attendance and good hospital 
supplies, six per cent of the soldiers died 
during four months of the season of rains, 
while during the remainder of the year there 
were very few deaths. 

The climate of Darfur closely resembles 
that of Kordofan. The rains come at the same 
time of year, and the sanitary effects of the 
different seasons are nearly the same ; yet the 
fevers, according to the reports of the medical 
officers, seem to be more often severe in type 
in Darfur than in Kordofan. C. P . STONE. 

THE CAROLINE ISLAND ECLIPSE EX
PEDITION. 

T H E protracted duration of totality of the 
eclipse of May, 1883, early attracted the atten
tion of astronomers ; but an examination of its 
shadow-track on the earth showed the unfortu
nate fact that it would begin in the Pacific just 
east of Australia, and completely traverse the 
ocean, finally leaving the earth before the South 
American continent was reached. Only one 
eclipse had ever been observed with a greater 
duration of totality; and the possibility that 
an observing-station might be available in the 
small islands of the South Pacific determined 
Mr. Charles H. Eockwell of Tarrytown, N.Y. , 
to endeavor to organize an observing expedi
tion from the United States. Through his 
representations, the National academy of sci
ences was brought to consider the matter, 
and it was expected that Professor Young of 
Princeton would have the entire charge of the 
expedition. Unforeseen circumstances pre
vented this, and the party was finally organ
ized with Professor Holden as chief, and sci-

Report of the eclipse expedition to Caroline Island, May, 
1883. In vol. ii. of the Memoirs of the national academy of sci
ences. Washington, 1884. 146 p., 22 pi. 4°. 


