
sage through the forest, the flow encountered 
trees of all sizes, to  a gard or more i n  diameter. 
Flowing around these, i t  soliclified suficiently 
t o  retain a complete mould of the trunks bcfore 
they bnrnccl off. B y  means of these upright 
moulds or wells it  is  co~nparat i rely easy to  
measure the deptll of the lava a t  any point 
throughout this portion of its length. This  I 
found to a re rage  about t ~ r c n t y  fcct, tho~igh  
r a r j  ing very much in particular instances, ac- 
cording to tlie nature of the sarfaco orc r  which 
i t  flowecl. 

A s  their trunlis burned off, tlie trccs fell 
upon the surface of the still plastic lava with 
sufficient force to  impress upon it  a of11~0~11~1 
a portion of their outline. 

I11 both the vertical ancl lloiizoi~tal nior~lds 
a l)ecc"liar impressioil was maclc u ~ o n  the  sur-
faci, of the l a r a  in c o n t a ~ t  v i t h  the tree. It 
took on honeycoinb strnctnre, p r e s c ~ ~ t i n g  a a 
sclries of inclei~tecl squares. T h e  cause of this 
pccnliar form I have been unable to  determine. 
'I'lic indentations are certainly not tlie impres- 
sion of the bark of the trees, and they are  
altogether too rcgular to bc t11c result of the 
expansion of gases. 

The  general structuie of the flow, tlirougli- 
orit i ts entire length, is  that  of a long, central 
t r~nnelwith ~lomerous latcral branches. -F l o ~  
irlg lava cools very rapicllg', - indccd, so  quicli- 
ly ,  that  I have oftcrl passed over the surface of 
that  nl~iclr  I hacl seen flowing fif'teeir minutes 
bcforc. Being a goocl non-conclactor, the heat 
of the inner poltions is  long retained after the 
sulfa'ace is once solidifiecl. I n  this wag' a long 
ccntral tube is formed, from the lower encl of 
wl~ich the l a r a  continually flows, ~vllile i t  con-
tinually extends the length of tlle tube. The  
pressure along the tube is constautly becom- 
ing too great  for i ts  sides to  bear, ancl lateral 
off-shoots arc  formed, increasing the wiclth of 
the flow. These lateral tunnels usually fill up, 
and finally become solid. T h e  central tunnel, 
I~omercr ,  remains liollow tllrongl~out a, large 
portion of its lengtll, and may often be trarersecl 
for long clistances after the flow has hecomc 
cool. On my first -\isit t o  tlle fiom, the  top 
of this central tnnnel hail fallen tllrotigh in 
lnany j~laccs, and I was able to  look into it  for 
sorne distance ; but in cvery case I found thc  
heat still too intense t o  allow ine t o  tlesccntl 
into i t .  A t  later visils this becalrle possible. 
T h e  roof is  commonly rough, a broken surface 
of lava, but in many cases is  smootll ant1 sllinr, 
:~nt l  eorerecl v i l h  numerous stalactitic forms, 
seldom more than a n  eighth of an inch in diam- 
cter, hut  of'tcil having :I. length of f i ~ c  and six 
'nchcs. 

The  stalagmite torn1 was \ e r g  m r r ,  :ulcl oi-ilj 
i n  one case clid I fincl any of large size. I n  
this instance the lava hacl flared o ~ e ra small 
precipice in a shcet in  sue11 a manner :is to  
leave a n  opening between the sheet ancl the 
face of the precipice. Ilirectly a t  the foot of 
the precipice were t n o  peculiar stalagmitic 
forms made of clrippings of lava about :t 
cluarter of a n  inch thicli ant1 three and four 
inches long. T h e  larger of these n a s  about 
a foot in  height ; the smaller, not Illore than 
half that  size. These had eviclently beell 
formcd by the l a r a  covering a small spring, 
the steam gcncratecl from ~ r h i c h  had liept t l ~ c  
lava above in a semi-plastic collclitio~l for some 
time. Thcse specimens attracted mncll attcn- 
tion, a s  nothing of the kintl llncl before bee11 
found. They mag nom be secn in the musctini 
of the  Boston society of natural history. 

Owing t o  this peculiar property of lava t o  
form tubes for itself i n  ~r l l i ch  to  flow, it  llas 
the pan-er t o  flow over small elevatiolls, thus 
pl.escnting tlie pl~cnomenon of a liquid flowing 
U P  hill. I t  has  the pomcr t o  continue this till 
the presslire becomcs too great for the strength 
of tlle sides of the tube. 

The  opposite riem is from a photograph takcn 
on the spot  d r~r ing  the flo~ving of the  l a ra .  It 
shows the lava in the act  of flowing over a pre- 
cipice about fifteen feet in height. Each  of the  
s~l lal lstreams seen trickling clown tlle face of 
the rock is  red-hot lava. This  illustrates the  fact 
tha t  lava floms a t  the  s tcclxst  angles, which is  
sonietinles questiol~ecl. 111this view the lava 
is flowing into a small pool of va te r ,  the re-
sultarlt steal11 from which is  seen arising like 
the mist of a cataract.  This  depression n-as 
astern a1 tl so entil ely c o ~  ered by the  lava, that 
a t  my visit the spot could not l.)e clistinguished. 

I t  would be  interesting, if 17ossible, t o  give 
:1n a1)prosimate estimate of thc  amount of lava 
whicll na s  forced above the surface during this 
eruption ; but with the p r e s e ~ ~ t  da ta  i t  is  impos- 
sible. N o  surrey of the flow lias been mncle, 
and it  is  exceedingly difficult t o  estimate i ts  
climensions by the eye. 11s a J ery rough esti- 
mate, I should place it  a t  soinctliing more t11al-t 
iivc h r~ndrcd  nlillion cul)ic J a ~ t l s .  
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Trrl;: exploratio~lof the darlr co~~t i t l e r l t  c o l i t i ~ l ~ ~ e z  
n ithurrabated vigor, ill spite of the occurrer~ccs ill tllu 
Sudan  which nevertlleless, in t h e  form of disturbinq 
rnmors, must, even a t  a coilsidernble (tistance, exer- 
cise a n  u l ~ o ntlle ]]alive ]>opr~ldtiol~. e l i l  i n f l ~ ~ c ~ i c e  



H~unblot,  tlie French naturalist, hits been comlnis- 
sioned by 11is government to inrestigate the botany 
anil zoijlogy of t,he river-Ira.;ins of the l iong~),  Opo-\vL', 
anil Gal)oon. Tlie Purtugilese officers, Capello and 
Ivc~is,  hare  been authorized to take up tlrcir studies 
in the ,salrle region, and to prepare ;I chart of tIic 
northern part of the province of Angola, belonging to 
the basill of the Kol~go. Lieut. Wissmann is about 
to return to Central Africa, where Dr. I'ogge still re- 
lnains, and to c o n t i n ~ ~ e  for several years systematic 
explorations in the ICongo region. 11 large subscrip- 
tion for the support of the work h:ts been r~iisecl ill 
Jkrl in frorii scientific and especially from comn~crcial 
sources, and the results for science ant1 trade will 
doubtless prove important. His conipatriot, Flcgel, 
after  esploring tlie sources of the Ee~ioa-6, llas been 
directed to proceed in a soutli-easterly tlirection, to- 
ward the Kongo. For this purpose the Gerlr~an gov- 
ernlllent has reserved a conziderabie sum of money. 
He was a t  last reports a l~on t  I l~reehlcndrrtl Iiilolnetres 
froni the rnoatll of the Niger, a t  iibutclii, near Oniga. - 1l l i e  Kongo question conti~ntes to fo1.m thc subject in 
Europe of a host of pamphlets represrliti~lg the views 
of the tliffcrent parties contending for t,lle control of 
ti.;i(le olr tl!i~t great water-way. Xost of thelu see111 
to carefully :&void toncliing the real ant1 1)ractical 
q r ~ e s t i o ~ ~ s  issue, space to I I ~ \ Vat and devote ~ n t ~ c l i  
considel,atio~~sof n senti~nerltal nature, gron-il~g out 
of matters :L cent~try or two old. Ti1(2 (1;ly for sucli 
rel~linibcencrs to ha re  xreight in pr;~cticnl politics 
r~~oulclseo1:l to have passed. 

The I+ericli contiuue the vork  of establishit~g 
better Int:;lrls of commr~nication in upper Senegal. for 
wliic11 t11t. ilhalnbers have recently ~ o k d  five nill lion 
francs. Kayes, a i  the head of 1l;tuigation 011 the 
Selicgal Itivei., is now quite a well-co~lstl.acted, active 
littie to \ r l~ ,  ~ 1 1 e r e  two years ago t!ierc, was little more 
1ll:rir n t1t:sert. Above lliis poirlt, o t~ly  Bat boats are 
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coltntry, a ~ ~ t l  degeneratetl into guerilla warfare, by 
wllicl~ the travcllcr suffered grcxtly on 11is jortrney. 
I,ater Ite proposes to strike out int,o the interior. 

From equatorial Africa it is rcported that  llevoil, 
leaving important collections to be forwarded to Paris 
from Mogadoso, had pnshetl on to GuBlidi. Nothing 
has been Iteard fro111 Girn~ld,  \rho is following a routc 
not in use by caravans; but news is shortly liopetl for 
by way of Eiakoma. Cnpt. 1:loyet ant1 his brave wife 
Lare c~rrived at  Zanzibar, 1)-lierc! he will prepare :L re-
port of his last cspeditit)n for tlre French cornniittce 
of t l ~ e  Interna.tiona1 Afl.ic;tn association, and then 
continuc his triangulation in tho I7sagara rcxgion. 
south-west from Zanzibar. A[acla~n Bloyet has ac-
conipanied her 1)nsband everylvhere, and rcndc~,cd 
valuable service, both in his colleclirtg and exploring 
norli. The labors of the nlissionaries in tallis regin11 
appear to be proilucing sonic effect in doing axay  
~vitli tlie barbarous lluman sacrifices due to the be- 
lief in sol.cery, formerly universal. Ti~ese  sorcerc+rs 
are truly the plagac of Africa. 

The return of Dr. Fischer terniit~att: onc of t h r  
ntost i m p o r t a ~ ~ t  of recent journeys in Central Africa: 
:u~d t l ~ a  pnblicafion of tlle resalts xvill be nlvaitetl 
\vith the l~ighest  interest. Joseph Tl~ompsor~,  w11o 
followed nearly the sanie route, was last heartl f r d ~ n  
;it T17:tnd:~robo, 11:~vingsufferfxl great liardsl~ips and 
11ia11y losses fro111 wars w:tjieil by tile c a ~ ~ n i b n larrcl 
ferocious 1Iassai tribe. 

li'iscl~er attentpfetl to pais tl~rouglt tltc Masstxi co~ul- 
try, yet untrutltlen by lhc? whites, anil to reacll t,llc 
reporter1 Lalie I3aringo. Vrllen only six days' ruaicll 
f~.onltho objrct of his journc>y, 11e was forced by ovcr- 
\~~hclruing to rcti.ncc his foot,strps, aiid pass 11nn1be1.s 
a ~ ~ o u n dl,:tl;e Ni~ivaslia. ~1-11erc a large hot-spring \\-as 
found by the ?Tatroll Lnke near the Doego-11g:)i vr~l- 
cano, and thence, aiic Ang:brulin? to Xont Jfacru. 
;lrnong other tl~irips, two ln~ntlretl and sisty specic:s 

nyailabl(: as far as linfalab6. Pro111 this point bcxt~rcc~n of birds w r e  collected. 
ollc ant1 tvvo hu~itlred liilon~etres of !.oad, suitable for 
iiglit t,~vo-l~heeled : ~ n dveliicles, havt? been constri~ctc?cl, 
forlificil posts est~zl~lishecl at  intervals, nhich are s111'- 
piictl by parties of armell nittiyes, einploying in the 
work iriore than three tl~onsaiid 1)ack or ilrai~pllt ani- 
mals. 'I'll(? ispart of the railway z~lreatly const r~~cted  
of great nse in for\rarclinp ~n~t tor ia l  for it,s ext.ension. 
Srnnil tr:1111 mays or Iiorse-railroads have I~eelr fo~lnd of 
grcnl 11sc in the work of co~istrnctingthe rnain linc, 
ant1 tell tllousa~ltl lrilomclrt~s of a. patented form of 
tra~n\v:ly lii~oe bcct~~ ortleretl for Ll~is ptlrposc. Tile 
object of this at  first sixl~t, extr.to~~~linnl.).r,y ofproject 
r.urir~i~iga illto a savage count~~y,  ~.ailm:~y besitle t l ~ c  
protection of the rich colollq- of Peltegal fro111 tlic 
devastating i~icnrsions of tlie interior tril~es, also ill-
elr~des t;lpping the Siger  at  its heat1 waters, and se- 
Curir~gtlie imn~elrse trnfic of that great river without 
forcing n n-ay t l ~ r o ~ ~ g h  the pestilential swamps of its 
miaslnntic delta. This is  a conlnlercial prize ~vor lh  
x rountl sum to secure, alid in n.liicll Frenclr courage 
:xncl erlterljrise will find an abundant recompense. 

Fro111 South Africa, Coillard ~vi.it,es that  lie bas 
reached his old station at  Leribc? in B:tsuto-land. 
Sinc>c, his prc~rioi~s t1i:~t fir~e visit, \\'ill. 11i1s tlcsol:~:r~l 

Dr. Stcclier has retur~lctl in gooil lioaltll fro111 11is 
explorations in tlie Cizdla conittry, sonth of Abyssir~i:t, 
having mapped a large est,ent of cortntry very care- 
ful 1 y and thoro~tglllj~. 

The usual t r ~ b u t e  of noble lirres lins been den~andetl 
1)y the pestilential climate of iifricix. Ernest Alnl.).%r~io 
recently succu~nbed to fercr in the upper S~ldan,  :~lter  
Iiavirig rendered, tluring fourteen years, distinguislled 
services i ~ t  the exploration of Central Africa. TIit? 
lunfortunate Dr. Alatteucci srrivod in Lonclon with 
Jlassari, from their recent journey across Central 
Africa, ur~derrninccl by fevrr, wrote to his r r ~ o ~ l ~ e r  
hliat he was about, to join l ~ e r ,  and i l l  a fellr liolus 
was no more. Scliweinfi~rtll of the sentls sn  :~cctt~int, 
asssssinatioll of Saccorri in t,hc Sonrali c o u ~ ~ t r y ,  clu~~ing 
his attenlpt to reach the 1Irabbi 1:iver. H e  mas cut 
to pieces by five Sornalis, under circt~~nstances altnost 
idelltical n-it11 those attending tile ~il~ircler of ;\lade- 
moiselie Adeline Tirlne by tlie Tnaregs of Fezzan. 
His servant, who had been charge11 in sllcll all event 
60 seearc, the record of the journey, attelultted to do 
so under corer of night,, bnt TI-as s ~ ~ r ~ ~ r i s e t l ,  and bare- 
ly escaped ~vitli his life. Tlre record was lorn and 
~lcliberiitcly ltu1.11c.11 by n 1':~liir of tllr trihf!. 
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The unfortunate end of tlie Marquis hntinori  is 
known. His successor, Count P. Antonclli, more 
happy, has returned to Rome, and has recently given 
an account of his investigation of Shoa, in south-
eastern Abyssinia, to the Italian geographical society. 
This society is publishing the results of the Italian eu- 
pedition. An interesting account of the fresh-water 
fishes of Shoa has already appeared. Soleillet, the 
French explorer of Slloa, appears from his reports to  
be living en gland seigneu~,under the protection of 
his Shoan Majesty, King Menelilr II., having been ap- 
pointed to a feudal office somewhat between a bar011 
and a justice of tlle peace. Ilreniond's report of his 
scientific and commercial expedition from the French 
colony of Oboclr to Shoa has recently been printed in 
L'E.cl~loration. This region, though but a few gears 
since untrodden by civil i~ed men, offers rich rewards 
to traders; and the privileges of trade have lately been 
the object of lively conipetition between tlle com- 
~nercial explorers of several nations. 11'. 11. I)ALT,. 

GREEN AIOUNL1 IN R A I f J W AY,  JI0b7N1' 
UESBI?2' ISLAND.  

THE Green Mountain railway 011 Xo~u l t  Ilesert 
Island, Me., is intended for pleasure-trnv~l. It was 
operated for the first tirnc during the last srunmer 
season. I t  is ill a great measrue a copy of  tlle rail- 
way up Jloulit, T\7asliii~gton, Yew I-lampsllirtr, built 
some thirteen gears ago. These two lines, and the 
I\lon~lt Itiglli railway in Switzerlantl, are the? only 
ones enlployirlg tlle celitral cog-rail as ~ i l e a ~ l sa of 
snrmo~ult.ing steep gradients. The trip for tonrists 
from I3;tr E1:trljor to tlie summit of Grecn 3Iountain 
is matle, first, by wagons or stages, t ~ v o  nliles ant1 a 
half to Eagle Lalie; thence by steamer o ~ i  t11c lalro 
two miles; and finally by rail sixty-threc: llunc11.ed 
feet, in wllicll Iirtter tlist;nice the ascent is twelve 
liundretl and seventy feet to the snnl~llit, fifteen 
hundreil ant1 thirty-five feet abovc the sea. While 
tile grallc averaces about a foot rise in four fcct and 
a half distirncc, iri sorne places ii is :IS steel, ns one in 
three. 

Surveys were made, and the wor.li of cle;xrii~q t~utl 
gratling was begun, ill the winter of ISSZ-8:;. 111 
April n large force of men was employed, a11d the ronci 
~ v a sconipleted by July 1. The tracli is riot raised on 
trestle-work, as is tlle case a t  l \ lo~mt  \V:lsliington : 
muclr of it, especially on tile licaviest gradcs, is coil- 
structed on the solill ledgo. Wllere the longitudinal 
timbers, or stringers, rest directly upon tlie rock, iron 
bolts one and a quarter i~lclies in diameter, six feet 
apart, are tlriveil tlrrough t,henl iiito holes drilled in 
t,lie ledge. Wliere it is necessary to raise tlle string- 
ers above the surface in order to maku a. regular 
inclinati~)n,bed-ties are nsed every six feet, sezuretl 
against slippi~lg by tmo or three one and a quarter 
inch iron bolts iirtlily fixed in tlie rear of each tic. 
All 1ongitadill:~l timber3 required to bring the line to  
grade n1.e fastetlet1 to tlie bed-ties with iron bolts of 
the same size. Tile timbers ancl ties in contact with 
the roclr \\.cix! cnrcfi~lly hc~\vctl, :~nd f i t i d  to 11lacc. 

The spruce timber needed for this portion of the 
work was obtained from a forest-gromtli on the 
mountain itself. 

The  sleepers or ties, six inches square and six 
feet long, are laid upon the stringers at  a distance of 
two feet from ceiitrc to centre, and two seven-eighth 
inch iron bolts are driven into the stringers, imme- 
diately in the rear of each tie, in grooves in the  tie, 
which serve to prevent lateral motion. Upon the 
ties lie 'T'-rails, joined by fish-plates and bolts, and 
spilted in the usual way. The  rack or cog-rail ill 
the middle of the track is made of two angle-irons 
-rvhich have between then1 cogs of one and a quarter 
inch iron accurately rolled to uniform size. This 
cog-rail is secured to the ties by two lag-screws, five 
inches and a half long, in every tie, and additionr~l 
ones a t  each joint. The rack was manufactured by 
tlle Atlarltic iron-works, East Boston. 

The engine weighs ten tons, and embodies all the 
improverneilt,~ snggestecl by the operation of tlle 
\l7hite Nountain road. I ts  entire rnechanisrn is 
(loable, - four cylinders, two cog-wheels, and two 
driving-shafts. Intermediate gearing between the 
crank-axles and cog-wheels reduces the speed, and 
illcreases t.11e tractive force. The cog-wheel axles 
carry ratchet-n~heels wit11 pawls; and either one of 
t l~cse  ratclie6-\\,heels, in case of accident to the ell- 
gine, will hold tlie train 011any grade. I n  addition, 
t-cvo band-brakes 011 the smaller shafts may be in- 
staritly aljpliecl by t l ~ e  engineer. The ascent is niade 
I)y steam-power; ancl the engine, when backing down 
the mountairl, is still kept in formarc1 gear, tliat is, 
with valves set to go ahead, so that it is constantly 
pi~mping air into its boiler; and this air, allov7ed 
gradually to escape, exerts an upward tractive force, 
thus easing the descent. 

Tlit: floor of the passenger or observation car is 
adjusted so :rs to be level on the average grade, and 
the sides are open to admit of an unobstructed view. 
The car is alwnys pushed ahead of the engine, and is 
provided with double Iland-brakes, two cog-wheels, 
ratchet, and pawl, wllicli mill easily control the car 
i n  ilescentling. CIISI<I.B:SE. GI~ICP:NE. 

1 	 NTIIIZOPOLOGIC,4L Z3APERS 11X7 PETZR-
lIII1NN'S AlIT2'BEILUNGEN FOR 1888. 

1x order to Beep p:lce mitll tile gro\vth of k~iolvl- 
edge respecting the natural liistory of rnali. one must 
not neglect the geographical journals. l'lle files of 
Peter i~rn~~n 's  benzittheilunge~z for the past ye.lr ~ ~ i i l  
founcl quite rich, especially in ethnogra]~lric informa-
tion. The following summary n4ll guide to the most 
important contri1,ations. 

Upon thc subject of the variation of c1ini:tte in the 
region of the southern i\Ieditcrranean and northern 
Sahara, I'rofessor Fischer of Kirl holds, tlint, in this 
locality, a. diminution of precipitation hacr taken place, 
the influence of which on I~ealth,  population: and tlio 
means of living, is easily conjectnred (pp. 1-4). 

The subject of marslies, it~stitbilis terrrc ltec nuvi-
ynbi1i.s aqua, begetter of pestilelice, precr~rsor of fertile 


