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ington, Panama, and Valparaiso, 4 h. 16 m. 
48.24 s., showing a discrepancy of only 0.18 s. 

These measurements have, with the exception 
of those joining Greenwich and Washington 
(made by the U. S. coast-survey) and those 
joining Valparaiso and Buenos Aires (made 
by Dr. B . A. Gould), been made by officers 
of the U. S. navy, and are homogeneous, each 
determination being the result of repeated 
comparisons through a telegraphic line of time
pieces whose errors on local time were ascer
tained on the same night by careful transit 
observations. 

I t will, of course, be understood that the 
remarkably small discrepancy (0.18 s.) by which 
this great polygon fails to close is the algebraic 
sum of all the errors affecting the various 
longitudes ; but its very small amount is an 
indication of the care and painstaking of the 
officers whose labors have given this result, 
as well as of the accuracy of the instruments 
and methods employed. 

In addition to his valuable work between 
Panama and Valparaiso, Lieut.-Commander 
Davis has recently determined telegraphically 
the longitude of Vera Cruz by measuring from 
Galveston, and has, on the west coast of 
Central America, furnished the Guatemalan 
boundary commission with a starting-point by 
fixing from Panama the longitude of Guate
mala City (in co-operation with Mr. Miles 
Rock). A detailed report of the work of 
Lieut.-Commander Davis will shortly be pub
lished b}^ the U. S. navy department. 

THE KILIMANJARO EXPEDITION. 

A T a meeting of the Royal geographical society, 
Jan . 26, Mr. H. H. Johnston gave a description of 
his visit to Kilimanjaro, on the slopes of which he 
spent more than five months in the summer and 
autumn of last year. 

Giving a lively and picturesque narrative of his 
adventures during his stay with Mandara, chief of 
Moshi, a person of remarkable character, who rules a 
small tract on the lower slopes of Kilimanjaro at an 
altitude of about 6,000 feet, and is at war with all the 
surrounding potentates, Mr. Johnston told how, after 
some difficulties, he began the ascent of the moun
tain with forty carriers and some guides, provided 
by another chief, Maranga. As a good place for 
settlement close to water, and not too high up, so 
that his shivering followers might not suffer unrea
sonably from cold, he selected a grassy knoll, rising 
above the river of Kilema, which takes its source 
near the base of Kimawenzi. The altitude of this 
spot was nearly 10,000 feet. Having seen every one 
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carefully installed and protected from the — to them 
— severe cold (for the thermometer descended every 
night to one or two degrees below freezing-point), 
he transferred his own quarters to a higher eleva
tion, and began industriously to collect. 

His first excursion was to the base of Kimawenzi. 
The terrible hurricane of wind, however, that raged 
round this jagged series of lava-peaks, prevented him 
from continuing the ascent, although he doubted if 
it were possible for any one to reach the summit, 
owing to the want of foothold. The snow varied 
very much in quantity on Kimawenzi. Sometimes 
the whole peak would be covered down to the parent 
ridge, with only the precipitous rocks peeping blackly 
through the mantle of white. At other periods the 
snow would be reduced to an insignificant patch, 
and the reddish sand which filled the crevices and 
glissades between the lava-rocks would be left ex
posed to view. This change from an almost com
plete snow-cap to nearly no snow at all might be 
effected in twelve hours. 

His great object, however, was to reach the snows, 
and, if possible, the summit of Kibd. To do this it 
would be necessary to sleep on the way. He had, 
therefore, to induce a few followers to accompany 
him to carry impedimenta. Starting at 9, he walked 
upwards, with few stoppages, until 1.30. At first 
they crossed grassy undulating hillocks, the road be
ing fairly easy. Then they entered a heathy tract, 
scorched and burnt with recent bush-fires; but higher 
up, where the blaze had not reached, the vegetation 
was fairly abundant and green. Small pink gladioli 
studded the ground in numbers. At an altitude of 
nearly 13,000 feet, bees and wasps were still to be 
seen, and bright little sun-birds darted from bush to 
bush, gleaning their repast of honey. A little higher 
they found warm springs, the thermometer showing 
the temperature of the trickling mud to be 91° F. 
Mounting high above the rivulet, the scenery became 
much harsher. Vegetation only grew in dwarfed 
patches as they passed the altitude of 13,000 feet, and 
the ground was covered with bowlders more or less 
big, apparently lying in utter confusion, and without 
any definite direction. They were not very difficult 
to climb over, and even seemed to act as irregular 
stone steps upwards. In their interstices, heaths of 
the size of large shrubs grew with a certain luxuri
ance. About 13,700 feet, he saw the last resident 
bird, apparently a kind of stonechat. I t went in 
little cheery flocks, and showed such absence of fear, 
that he had to walk away from it before shooting, to 
avoid shattering his specimen. After this, with the 
exception of an occasional great high-soaring kite or 
great-billed raven, he saw no other bird. On reach
ing a height a little above 14,000 feet, he stopped 
again to boil the thermometer and refresh himself 
with a little lunch. Throughout this ascent, which 
was easy to climb, he suffered absolutely nothing 
from want of breath, or mountain sickness; although 
his three Zanzibari followers lagged behind, panting 
and exhausted, and complained much of their lungs 
and head. 

" Mounting up a few hundred feet higher than the 
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last stopping-place," Mr. Jollnsto~l said, "antl round- 
ing an  unsuspected and deep ravine, I arrived close 
to tlle base of a small pcalr, which had been a con- 
tinual and useful point to aim a t  during the whole 
journey from my station. I was now on tlle central 
connecting riclge of Rilimanjaro, and could see a 
little on both sides, though thc misty state of tlle 
atmosphere prevented my getting any good ~ievr. of 
the country. This ridge, which from below lool<s 
so simple and straight, is in reality dottctl with 
several s~nal l  monticules, and cut up into lnany 
minor ridges, the general direction of which is, on 
the southern side, from north-east to south-west. 
To tlle eastward I could see the greater part of 
Eima~ves~zirising gral~dly with its jagged peaks and 
smooth glissades of golden sand. Westward I still 
loolred vainly in the piled-up cloutls; for the monarch 
of the chain still reruailled obstinately hidden, and I 
was at a loss as to how best to approach his awful 
crown of snow. At length, and it was so sudden 
and so fleeting that I had 110 time to fnlly take in 
the majesty of the snowy dome of Icibd, the clouds 
parted, and I loolred on a blaze of snow so blind- 
ing white under the bvief flicker of snnlight, that I 
could see little detail. Since sunrise that morning I 
had canght no glimpse of Kibd, arid now it was snd- 
denly presented to me with unusual and startling 
nearness. Gnt before I could get out my slietch- 
book, and sharpen my challi per~cil, the cloucls had 
once more hidden every thing; indeed, had enclosed 
me in a kind of London fog, very depressing in 
character, for the decrease in light was rather alarrn- 
ing to one who felt himself alone and cut of€ at  a 
point nearly as high a:j the summit of Mont Ulal~c. 
However, ltnowing now the direction of my goal, 1 
rose from the clammy stones, and, clutclliilg up my 
sketch-boolr with benumbed hands, began cnce nlore 
to ascend westwards. Seeing hu t  a Pew Yartls in 
front of me, choked with mist, I nlade but slow prog- 
ress; nevertheless, I oontinually snounlted alollg a 
gently sloping hummol:lry ridge, where the spaces in 
between the masses of rocli were filled with i i~le 
yellowish sarltl. There were also fragments of stone 
strewn n b o ~ ~ t ,  i~ndsome of these I put into my kriap- 
sack. The slabs of rock were so slippery with the 
drizzling mist, that  I very often nearly lost my foot- 
ing, and I thought with a shudder what a sprained 
anlrle would mean hen:. However, though reflection 
told me i t  would be better to return to my followers, 
and reco~nlnence the (:limb to-morrow, I still strug- 
gled on with stupid persistency; and at length, after 
a rather steeper ascent than usual up the now 
smoother and sharper ridge, I suddenly encountered 
snolv lying at  my very feet, and nearly plunged head- 
long into a great rift filled with snow that here 
seemed to cut across the ridge and interrupt it. The 
dense rnist cleared a little in a partial manner, and I 
then saw to my left the blaclr rocli sloping gently to 
an awful gnlf of snow r;o vast and deep that  its limits 
were concealed by fog. Above me a line of snow 
was just discernible, and altogether the prospect 
was such a gloomy one, with its all-surrounding car- 
tain of sombre cloud, and its unillhabited wastes of 

snow and rock, that my heart sank within me a t  niy 
loneliness. Nevertllcless, I thought, ' only a Little 
farther, and perhaps I may ascend above the clouds, 
and stand gazing down into the crater of Icil'iman- 
jaro from its sllowy rim.' So, turning rnornentarily 
northwards, I rounded tlle rift of s~low,  and once 
more dragged myself, now breathless arid panting, 
and with aching lirnbs, along the slippery ridge of 
bare rocli mhich went ever wountirlg upwards. 
continued this for rlearly an honr, and then dropped 
exhansted on the grountl, overcome with what I sup-
pose was an  ordinary attack of mountain siclrness. 
I was miserably cold, tlle driving mist having wetted 
me to the sltin. Yet the ternperatnre recorded here 
was above freezing-point, being 35O F. I boiled my 
tl~ermonleter, and tlle agreeable warmth of the  
spirit-lamp pnt liEe into my benumbed hands. Tlle 
mercury rose to lS:J.SO. This observation, when 
properly computed, antl with the correction added 
for tlle temperature of the intermediate air, gives a 
height of 16,315 feet as the highest point I attained 
on Iiilimanjaro. I thus came within a little more 
than 2,000 feet of the summit, which is usnally esti- 
mated to reach an altitude of 18,SQO feet." 

IIe made other ascents during the month he  mas 
in high altitudes. The footprints and other traces 
of buffaloes were seen up to 14,000 feet; but he  never 
caught sight of one of tlle creatures, nor did he  see 
any of the big antelope, which also wander up to the 
snow-line. At  a height of 13:000 feet he saw three 
elepllants, aud at  night the shrill trurnpetilig of these 
animals could be heard round the station. 

0 1 1  Oct. 18 he found hi~liself, most n~lwilli~lgly, 
obligetl to lenvc: the elevated settlement and return 
to Ta.veit.a. The relatively great cold they hat1 expe- 
rier~ccd had reacted very ~ulfavorably on his liten's 
hea.lth, and he fe:tred that a lo1,ger delay might 
render them qnits nnlitteti to carry burdens. He 
intended, however, to ~nalrc his retarn journey 
entirely through a new and hitherto untraversed 
co~ultry, and this project soniewhat consoled hi111 for  
leaving the sunnnit of Kilimarijaro still unconquered. 

Their downwsrd journey, part of the way throi~gh 
trackless bush and dense danB forest, was not nith- 
out adventure and some reward in scenery of ::reat 
beauty. The average elevation of this country was 
between 8,000 and 7,000 feet, and the ten~perature 
consequently almost cool, ranging from 4d0 at  night 
to 70° in the mid-day warmth. After some four 
hours' walking from their camp, they crossed the 
long ridge that marked the southern flanlr of Kima- 
wenzi, and began to descend the eastern slope of the  
mountain. Soon they emerged on a Bind of heath- 
like couritry, alld then loolied forth on a splendid 
view stretching from Mmilra to the mountains of 
Bura and Ukambani ( the Kinlu range), with Jipe on 
one harld and the river Tzavo on the other. After 
some enjoyable excursions froni his settlerrlent at  
Taveita, findilig that his funds wonld not support 
the expedition beyond the end of November, he 
made a rapid joi~rney to the coast by way of Pare, 
Usambara, and the Rufu River to Fangani. At  Zan- 
zibar, finding there mere no fresh fu~ lds  to enable 
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him to return to I<ilimanjaro, lie yaitl off tlie last of 
his faithful followers, mnny of whom had accorn-
panied Thonison on his grent journey, and tooli llis 
passage on the British India steamer to Suez in quite 
a sulky frame of mind, as sorry to leaye his beautiful 
mountain as liiany people are to quit England. 
Travelling overland frorn Suez, he arrived in Londori 
not much Inore than six weelcs after lie had caught 
his last glimpse of tlle s n o w  of ICilirnanjaro. 

PROPOSED E Y P L O R A  1'IONS I N  

ALASKA.  


SEVEI~ALexpeditions to Alaslia are projected dur- 
ing the coming season. Geri. Miles, com~na~iding the 
military district of which the territory forms a part, 
dcsires to acquire a kriowledge of t,he unexplored 
region between the head of Cook's Inlet and the 
Tanariali watershed. The course of the Tanallah is 
YiBe wise unnlapped, except frorn I~earsi~y,tliongli 
ofleri traversed by traders in the last fifteen years; 
so that the opportunity esists liere for a fruitfnl ex- 
pedition. I t  is hoped that arrangements may be 
~ract icable  by which Lient. Ray, well known for liis 
successful directiori of the Point-l3arrom party, niay 
be able to corr~mand such an exploration. Tile plan 
col~templates worli either from tlie Yulron as a base, 
mitli a stearn-lanncll arid a sm:tll party, ascending in 
J u n e  and July, and returning before navigation cioaes, 
or an expedition by way of Coolr's Inlet, making tlie 
portage to  the Tananah, arid then descending; but a 
final decision is not yet reached. Tlie party under 
Lieut. Abercronibie did not succeed in obtaining 
native assistance, as expected, and were unable to 
pass beyond the glacier alleged to obstruct tlie 
Copper or Atria River about sixty miles from the 
sea. 

Meanwhile, a party has actually started, under 
Gen. 3Iiles's orders, Jan.  30, for the Copper River, 
consisting of Sergeant Robinsori and F. \V. Ficket, 
signal-objerver u.S.A., and commanded by I~ieut .  
Allen. They intend to go to the rnouth of tlie Atria 
or Copper River by steamer, and ascend as far as 
possible on the ice, pushing on by water as soon as 
tile ice breaks up and tlle freshets are over. They 
hope to cross the divide from the upper Atna, arid 
descend by one of the Yulrori tributaries to the 
rnouth of the latter river, and rejoin civilization 
a t  St. Michael's. They may be fortunate enough to 
make the journey in one season, but are prepared to 
stay two years. They will add a number of Indians 
to the party at Sitka, and carry yarious peace-offer- 
ings for the Atria Itldians. 

Lieot. Sloney of the navy is reported to have a. 
ilrrv espeditiori nearly organized to continue liis in-
vestigations of the Icowali River. The plan adopted, 
so far as yet decided upon, is to take a steam-launch, 
ascend the river as far as possible, and pursue the 
explorations to its source, and winter in the region if 
necessary. I t  is stated that  tlle party is to be corn- 
posed of sixteen men, which is dangerously large, 
considering the limited food-resources of tlie region, 

and miglit be advant;~geonsly diminished by one-half 
for explorations in the interior. If the party mere to 
pass over the divide, and investigate the course of the 
Colville, returning v i r ~Point Barrow next summer, it 
~roilld accomplish a praiseworthy and much-needed 
investigalion. 

T H E  DOINGS OF IISTIZOA~OJTERS. 

DIRECTOIZIIOUGII tlie work of the has con t i~~ued  
Dearboril observatory during 1884 in the same lines as 
in previoos years. Mr. S. W. Rurnham has had the 
use of the great telescope, a refractor of eighteen inches 
aperture, for observations on double stars; and, in 
addition to assistance rendered to Professor Hough, 
lie lias riieasured several difiicnlt arid interesting 
binary systems. The observatory has been open on 
Thorcclay evenings to members of tlie Chicago as-
lrononiical society, and to astronomical classes frorn 
tlie city high scliools ; and instruction in theoretical 
arid practical astronomy lias been given to the senior 
class of the Chicago university. The observatory 
delivers tlie sigr~als for standard time to the city of 
Chicago daily. 

Professor IIough has eniployed the great telescope 
tlirougliont tlie year, in scientific rescarch, mitli good 
results. Thirty-two new double stars were discovered, 
most of mhicll are difficnlt objects, and can be ob- 
served only wile11 the atmospheric conditions of \ision 
are good. Tlie planet Jupiter has mainly taken his 
attention, ant1 specially the spots and marliings on 
tlie disk. Tlie rernarliable red spot, first observed in 
1Si8, has lnaintainecl its size, shape, arid outline, 
nit11 very slight cliange, eyer since that time. Of 
late, liomever, it has experienced a nlarlied cliange 
in visibility; which doubtless nccounts, in good part, 
for the statements by other observers witli smaller 
telescopes, that  the spot had lost its outline. While 
from 1879 to 1883 this spot had a retrograde drift in 
longitude on tlle surface of the planet, during the 
past opposition this appears to have nearly ceased. 
For the rotation period of tile planet on its axis, 
Professor Hongh derives 9 h, 56 m. 38.6 s .,determined 
frorn tlie mean of six hundred and sixty rotations, 
arid varying only slightly from that for the previous 
year. Tlie great equatorial belt on the disk of Jnpi- 
ter is found to be subject to gradual drift in latitude 
from year to year. I t s  width has also greatly in-
creased, principally toward the south. A large num- 
ber of white spots were also obseryed, of variable 
visibility, and riot absolutely relatively fixed in posi- 
tion. The rate of motion of the envelope in which 
tliey are sitnate, I'rofessor IIough finds to be two 
hundred and sixty miles per hour, making thus a 
cornplete revolutiori around the planet in about forty- 
foor days and a half. Colored prints of several of the 
drawings of the planet accompany the report, and are 
very faithful representations of tlie salient features 
of the dislc. Delineation with the pencil, however, 
has been only secondary to the micrometric measure- 
ments, of which there are between one and two 
tiionsand, fixing with litire precision the positions 
of tlie belts, spots, and more iniportaiit rnarlririgs. 


