Yol L No. 2

ol E

NATIONAL GEOGRAPHIC

MAGAZINE.

POl D MY THR

NATIONAL GROGRARPHIC S0CIETY.

WASHINGTON, 1),

&2 FRIWT

Price ¥ Cenls



CONTENTS

Asnual Addren of the President;

Afriem, ta Pancand Vutare: Gurdiner G Hobbaed|
Reparae of tho Vice-Preakdemts;

Geography of the Tand: Horhert 0. Ogfun

(imogmphr of the Ban: Geores 1. Tiyer., 'leﬂ:'n:ﬂ:r‘h!r. il E."-I

Geography of the Alr A, W. Oeesip, Chinf Signal Ofiger,-

BB oA 4 b W=
Grogruphy ol Life: Hnn Hml-n \ ~ &F
Anngnd Roport of the Tremsurer . .
Roport of Addileg Committee - .
Annus! Heport of Whe Secrolaries . -
Cartificate of Incotpomtion - . < .- .
Offcors Inr 1559 ' = TR = s . L

HII.“ - # y i - i i i - »
Hmhm':-nr ST Bcrﬂ:l.lt;r - . . ‘ . . B
Arar, 185ED.

PECES BT FeTThI, E=T=cegl 4 TEILEN FIII el ¥, [l

- 1

145
104

i

163
14
IRT
168

. 169

iy



THE

NATIONAL  GEOGRAPHIC  MAGAZINE.

e |

Vol. 1. 1889, No.

AFRICA, ITS PAST AND FUTURE.

Armich, the oldest of the coutinents, comaining the earliest
remains of man, and the birthplace of European civilieation, is
the laat to be explored. Long before the temples of Iodia or the
palaves of Nineveh were bmilt, before the hanging garden of
Babylon wus planted, the pyramids of Cheops and Cepliren hail
been constructed, the temples of Palmyra and Thebes Bl with
worshipers.

Greece owes its civilization to Egypt: its beautiful orders of
architecture came from the land of the Nile. The eivilization of
Egypt had grown old, and wias in s decay, when Rowe was
born, Think what a vast abyss of time separates us from the
dayy of Rommulos and Bemus! And yet the pyramads of Egypm
were then older by u thousand years than all the centnries that
have passed sinee then

For ages npon sges, Africa Las refused to reveal its secrets Lo
givilised man, and, though explorers have penetrated it frowm
every side, it remains to<day the dark coutinent.  This isolation
of Afriea is due to its position and formation. It is a vast, il
formed triangle, with few pood hinrbors, without navigable rivers
for ocenn-vessels, lying mainly in the torrid zone. A fringe of
low scorched land, recking with malana, extends in unbrokes
monotony all along the cosst, threatening death to the adventur-
ous explorer.  Our ignorance of Africa is not in consequence of
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its situation under the equator, for South America in the torrid
zone has long been known,  There the explorer casily peuetrates
ity reovsses on its greéat rivers,—the Crindgeo, Am.m and La
]:'IILI —for [hl'!ﬂ' iLrn ‘I"Iﬂ.":l'l'ﬂ:t‘.l_q],l_ from the oeenn far into the i mterineg,
The Amuzon, 3 J000 miles from its mooth, s only 210 feet shove
the ocean-level, and, with 118 branches, ix navigable for 10,000
miles, Afrien alse has threv grest rivers,—one on each side of
this penimsula. On the north, the Nile, the river of the past,
stnpties into the Mediterranean Sea, but its navigation i3 soon
interrupted by five entarnots ; so that the camel, the ship of the
desert, bears the wares of Eorope from the foot of the first
cataract far up the nver, 860 miles, to Barber, whenee they are
again, shipped by boat 2000 miles to Gondokore, eloge 1-;; the
lakes Albert and Vietoria H}'nﬂl.h., 4,000 feet above thie _=|,.|=_-;1,-.'|r1,|'|51l
4,200 miles by water feom the Mediterranean.

On the west, the Kongo, the river of the future emptivs into
the Atlantic Ovean under the equatorial sun ; but ite naviration
i aleo impeded by suecessive falls extymding from its mioith €6
Stanley Pool.  Then there i= almost anmingerrupted navigation on
the river and its tribuataries for 10000 miles. Foar inland the
head waters of it2 northeastern branehivs interlace with the
waters of the Nile,  Another braneh rises in Lake Tansanyika
in eastern Africa, while the maiu river finds ite sorree higher i)
in the mountwins, north of Loake Nymssa, 5000 feer above the
sea-level.  On the east the Zambazi, the great river of southern
Afriea, vmpties into the Indisn Ovean opposite Madagasear,
The navigation of ks mam branch, the Shire, i interrupted not
far from the ocean, The Zambezi jtself  navieable to the
rrl,p'ul:i near Lete, 400 miles from s month ; while one or 1wo
hundred miles ligher up are the mighty falls of Vietoria, only
excesded o volume of warer by the Niagars, and nearly equal
i heighit,

In wlutever direetion Europeans attempted to peneteate Alriea,
they were met by insurmountable obstacles, Communication by
wiater was preventsd by falls near the mouths of great rivers,
The greater part of the const was very unhealthy, and, whore nat
unhenlthy, a desert waos behind 113 but thesa obstactes, which
formerly prevented exploration, wow stmulate the traveler,
The modern explorations of Africs commenced one hundred
vears ago, when Mungo Park crossed the Desert of Sahara, and
lost s life in descending the Niger., From that time to the
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present, travelers in ever-imcreasing numbers have entered Afriea
from every side. BSome who bave entered from the Atlantio or
Pacific coasts have been lost in its wilds, and two or three vears
after have emerged on the opposite const; others have passad
from the coast, and have never been beard from, Zanzibar has
been s favorite starting-point for the lake region of Central
Africa. Stanley started from Zanzibar on his search for Living-
stone with two white men, but returned alone. Cameron set oot
bv the same path with two companions, but, upon reaching the
lake region, he wos alone  Keith Jobnson, two or three years
agro, started with two Europeans: within a couple of months he
was gone. Probably every second man, stricken down by fever
or gecident, has left his bonea to bleach along the road. Drum-
mond, a recent explorer of Africa, chose a route by the Zambezi
nnd Shire Rivers na healthier and more desirable.  Let us hear his
experience. Harly in his journey, at the missicnary station of
Livingstonia, on Lake Nyansa, e entered o missionary home: it
was spotlessly clean; English furnitume in the room, books lying
about, dishes in the euphosrds; but no missionary, He went to
the noxt house: it was the school; the benohes and books were
there, but neither scholars nor teacher. Next, to the blaeksmith
shop: thers were the toels and anvil, but oo bincksmith.,  And
50 on to the pext and the next, all in peefeot order, but all empty.
A hrtle way off, nmonyg the mimoss groves, under 5 huge granite
monntain, were graves: there woere the missionaries,

The Niger i6 the only river i all Africa navigable by small
stesners from the ocean; bat the Niger does not give nocess to
the interior, ue it rises within 100 miles of the ocean, and, after
making a great bend around the moontains of the Guines const,
empties into the ocean only about five degrees south of its souree,
after u coorse of 2,500 miles, Its mon branch, the Benne (or
“ Maother of Watera ™), = TLE-I’IE‘E.I'I].-I'.' 500 or 800 miles sbove its
junction with the Niger. The eountry throagh which it Qows i
thickly peopled and well coltivated ; but the natives are fiorve
anid warlike, and have until recently prevented anv exploration
of the Benue.

THE MOUNTAINE OF AFRICA.

As mountain-ranges determine the course of rivers, influence
the rainfall, and temper the climate, we must understand the
mountain system of Africa before we can understand the con-
tinent as a whole.
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Standing on the citadel at Cairo, and looking south, vou see a
sands=tone ridge which gradoally grows in altitude and width of
hase as 1t mns far away to the south, oven to the Cape of Good
ITope at the other end of Afriea. Successive ranges of mount-
nins follow the coast, sometimes near, at others two or three
bundred wiles inland ; the land, in the latter case, asconding
from the coast, The only breaks in this long chain are where
the Lambext and Limpopo foree their way to the Indian Ocean.

In Abyssinia, on the Red Sea, there s a2 range of SOWY
mountains 14,700 feet in height. A few hundred miles to the
southeast, and near Lake Vietoria Nvanss, almost under the
equatar, is another snow-capped mountain, Kilima Niare, 18,700
fest high,—the highest mountain in Afriea—and the mountains
of Massai-Land, o continuation of the Abvssinian Mountains,
Another range, appareutly an offshoot of the long range from
the Red Sea, forms a wall 100 miles long, and 10,000 feat bigh,
on the east of Lake Nymsss, sepnrating the waters of thae lake
from the Indian Ocean.  This range continaes to the Zambesi,
South of this river the mountrinsg rise 8000 to 10,000 feet in
height., In Cape Colony are severul ranges of mountaing, The
higheat peak is Compas Berg, 8500 feet,  In the castern center
of Afrien, in the equatorial region, = an oelevated plateay in
which is the lake repion, then there s & sudden rise, and =
orudunl descent townrds the Atlantie.  Thore are feéw continn.
ons ranges of moontains on the western coast: but st Kameran
there 18 a eluster of mountains reaching an eleyvation of 12100
feet ; wndd somth of Morocco some of the peaks of the Atlas
Mountains rench an elevation of 12,000 to 14,000 feet, but they
have little 1f any influepce on the eainfall or tempernture of the
country. It will be seen from this statement that eastorn Africa
lisx high mountainunges cising ioto an elevated platean ; that
the land in Equatorial Afrien graduslly descends toward the
west and north-west until within one or two hundred miles of
thie Atlantie Ocedn, when the desoent is rapid to the low and un-
healthy coast-lands.  Throwgh equatorial Africa rune the Kougo,
the lind north of the Kongo gradually msing to an elevation of
about 2,000 feet, and then descending to 1,200 feet at Lake
Chad., South of the RKongo the land nses to un elevation of
4,000 feet, and retains this elevation far south into the Portu-

glese terTitory.
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Carefol somputations have been made to ascertain the average
elevatiom of the continent. The mean of the most carelul esti-
mates is a little over 2,000 fest. The interior s therefori ele-
vated above the minsmatic influences of the coust, but exactly
what effect this efevation has npon the temperature ean only be
ssoertained pfter careful investigation and p series of ohserva-
tions. North of Guinen aod Senegambia the coast 1= less un-
healthy; but, as the Desert of Sahars extends to the oconn, the
country is of hittle value, and s therefore left to the native tribes,
anclaimed by Enropeans.

In the International Seientific Series it i stated that there are
in Afriea téen active voleanoes,—four on the west coast, and six
on the east,—but I have not found any corrcoboration of this
report, and think it very doubtful if there are any voleanoes now
i eruption,  The Kilima Njaro and Ramerun were formerly
active voleanoes, for the craters still exmt. In the south the
diamond-fields are of voleanio ash formation,

EQUaTORIAL APRICA.

The Inke region of Afrion stretehes from the bead waters of the
upper Nile three degrees sonth, to the waters of the Znmbesi, fifteen
degrees south,—a lake region unegualled, in extent and volume
of water, exeept by our lakes. Here ix the Victoria Nyanaa, the
quesn of inland seas, 4,000 feet ahove the sea-leval; and a long
sericd of |lakes, great and small, at equal elevation. The more
striking are Bangweolo to the south-west, the gruve of Laving-
stone, und Nyassa on the south-enst. In their depthe the Nile,
the Kongo River, and the Shire {the muin branch of the famlezi)
have their sourece,

The great belt of vquatorial Afrijes, situsted between the 15th
parallel of north latitude and the 15th parallel of south latitnde,
has continuous rains, is everywhere well watered, aod has s nch
and fertile soil. Some portions are thickly populated, and it is
vapable of sustaining & dende popuelation, North and south of
this belt there are two other belts of pearly equal width, 1o
vach of these belts there are wet and dry seasons, with abundant
ruin for the crops. The heaviest rminfall in the north belt 15 in
June; while in the south belt it s in December. The rainfall
gradually grows less toward the north, and also toward the south,
wntil vt ceases in the Desert of Sahara on the north, and in
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the Desert of Ralabari on the south.  On the edge of these
déserte are Loke Chad vn the north, and Lake Ngami on the
sonth.  North of the Desart of Sahara, and south of the Desert
of Kalahar, there s an abapdant eainfall, o healthy elimare, and
fertile soil.  Moroeen, Algiers, and Toapoll, oo the Mediterm:
mean, dre dn the north region ;. and Zulu-Lond, the Orange Free
=tate, il Cupe Colony, in the corresponding region of the south

That porton of Afrea north of the equator i three or four
timues greater thou thiat south, and the Saharn Desort sl Lake
Chisd are several times greater than the RKalahari Desert and
Lake Nawmi.  The Bahara Desort, the waterliss oovan three times
as large as the Medberranean, extémnds from the Atlantic Ocean
tiv fhie Rand Sea, hroken only by the narrow valley of the Nife,
It = intersporsed with onses, with the valleye of many dry
stremwmes, atid with some monntains 8,000 feet, [t has the hotiest
chimate in the world,  Travolers tell us, that, io apper Egypt and
Nubig, cpes may b baked in the hot sands ; that the soil is Hke
e, and the wined like a Bame s that in other parts of the desert,
thi sihied oo the roeks s sometimes heated to 200° i the davatime,
while in the followiug night the thermometer falls below frege-
ing:point.  In erossing the desert the traveler will hardly neisd
a wide;, for the rond is too clearly mavked by the boues and skal-
otops that potny the way,

Lnke Clud recvives the deninsge of o considerable nrea of
conntry,  In the dry season it has no omtlet, aod i= then shout
the size¢ of Lake Ervie. [In the wet seison it i said to be five
titres s lirge.  [ts level rises by twenty or thirty feet, wntil it
overflows nto the Desert of Sahares, forming o stream whieh
runs northward for sovernl hundred miles; aod is finally lost in =
gteat depressed plain, To the soiathérn pirt of Afrion the level
of Lake Nignmi rises and falls in u similar monner,

Through the grem equatprmnl belt runs the Kongo, ome of the
womileeful Avers of the world,  Phe more we koow of this river
amd ite trnbmtaries, the more wo are impressed by its greatness
and tmportanee.  Is prindipal source 15 in the mountain-rmnges
which separates Lake Nyassa from Lake Tangunyika, between
Ao amd 400 miles west of the Indian Ovean @ thence it runs
sonithetly throagh Lake Bangweolo, On leaving thie lnke, it
takes o north-west Course, nming from 12% mooth lativude te 2°
north latitmde, thenee running south-westerly to the dovan, nearly
A0 miles. The river Sankora, 1ts prineipal tributary, emptics
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into the Koago some distance above Stanley FPool on the south,
The mouths of the Sankuri were discovered by Stanlev, who
was struck by the size and beauty of the rviver, and by the lnkes
which probably connect it by 8 second ontlet with the Kongo ;
but he little renlized the magunitnde of the river. Even hefore
the journey of Stanley, Portogmese explorers had orossed several
lsrge streama far to the south of the Kongo,—the Kosngo, the
Kassai, wnd the Lomami—and sxplored them for several hun-
dred miles, but were unable o follow them to their mouths: [
18es and 1886, Wissman and the Belgian explorers sailed up the
Sankuru to the streams disecoversd by the Portuguese, The next
largest branch is the Obangi, now called the Ohangi-Welle,
which flows into the Kougo on the westerly side of the sonti-
nent, & httle south of the eguater.  An sxpedition organized by
the Kongo Free Stute steamed up this river in the winter
of 1887 and 1888, and solved the problem so long discussad, of
the outlet of the Welle. The expedition left the Rongo in the
steamer “En Avant,"” OQctober 26, 1887, It passed several
rapids, and steamed to 217 56" east loogitwde, when 10 was
atopped by the “En Avant " rooming on a roek; and the opposa-
tion of hostile natives, [lere it was only 66 miles from the west.
ernmost point on the Welle reached by Junker, and'in the same
latitude, ¢ach stream runmng jo the same direction, leaving no
room 1o doubt that the two waters unite.

The Little Kibali, which rises a little o the west of Wadela: in
the mountains of Sudan, s the mitinl branch of this river, which
benrs suecessively the name of “ Kiball ™ * Welle ™ and * Dora,™
andd empties into the Kongo under the nawe of @ Obangi,” after
n course of 1,000 miles

The discharge of water from the Rongo = only o little less
than that from the Amuzon, aml 1= suid to be three times as great
as the discharge from the AMississippi.  Greofel, the English
missionary and traveler, says there in no part of the Kango hasin
more than one hundeed miles from pavigabile waler, What the
railroad does for Americs, the steamboat will de for the Kopgo
Free State on its seventy-two hundreed miles of wsvigrable water

APPFROVIIATION OF -AFRICA BY EvRope

The English, French, Germans, and  Relgiang have within
s few years planted colonies in Afrien.  They belicve it is
more for their interest to colonize Africa than to permit their
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surplus. population to emigrate to America,  These countrics
realize the necessity of cresting oew markets, if they are to
continue to advance.  In Africa the colonies must depend upon
the homwe country, and open new fields for manufactures and
commerce.  They know that in eguatorial Afriea there are more
than 106,000 000 people wanting every thing, even clothes,

The whole coast of Africa om the Mediterranean Ses, the
Atlantic and Indian Ocesns from the Hed Sea to the Isthmus of
Suez, 15 olnimed by European nations, with the exception of two
or three small inhospitable and barren strips of coast. England
occupies Egvpt, aml will hold it for an indefinite period, France
has its colonies in Tripoli, Algiers, and Moroeeo, and on the At-
lantio coast its factories in Senegambia. Tt seeks a route from
Algiers aoross the desert to Lake Chud, and from Senegambin up
the Senegal by steamer, thenee across the country by rail 1o the
head of navigntion on the Niger, and down that river to Tim-
bucta,

England oecuptes Sierra Loone, the Gold and Slave Consts, the
delta and valley of the Niger, and 1t branch the Benie, It has
factories on these rivers, aod small steamers plying on them, and
seeks Timbuetu Ly the river Niger, It controls almost the entire
regrion where the poulm-oil is produeed.

Timbuetn, long before Africa was known to Eorope, wis the
eentre of 4 large trwde in Evropean and Asiatio gpoods.  Carse
vans erossed the Desert of Sahara from Timbuetu north to the
Mediterranean, and east to Gondokoro, carrying out slaves, gold
amdd ivory and bringing hack European amd Asiatie gomds.

H.Ilﬂ “l'iﬂhl.'i! 1!["[“'|'|."]| Tll-l:' El'lﬁ_.:'ll‘ﬂ'l'l ]H?ﬁ#ﬁ!iﬂﬂﬁ, .I..l.i.hl'.'n“ “l‘llggl.ﬂ‘h
for existence, its inhahitants fast degenerating into barbarism,

Joiming the English posssssions on the Gold Coast, two degrees
north of the eynator, are the German possessions of hamerun,
with bigh monmiaing and invigorating breeges ; bt the land
the foot is no more {avorable 1o the European than the Grines
eoist. e or two lhoodeed milés in the interior of this part. of
the continent, the [aml rmpidly rises to the tablelsnd of eguato-
eind Afrien, vich and fertile, resembling the valley of the Kongo,
possibly haliitable by Enrapeans,

Next, the French occcupy the Ozowe, its branches, and the
coast, tov the hongo, and elnim the countey inland to the posses.
atons of the Kongo Free State.  Under M. Brazza, they have
thoroughly explorsd the cowitry to the river Kongo, and have
established factories at Franceville and other plaves,
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The Kongo Free 3tate comes next. [t holds on the const only
the mouth of the river, its main possessions lyving in the interior,
Belgium is the only country that has planted colonies inland.
Like all the interior of equatorial Africa, the valley of the
Kongo is well watersd and has continuous rains, The land is
rich and fertile, but is proctioally insccessible, and, before any
pxlansive pommerce can be carried on, must be connected by ral-
road with the ocedan, The Compagnie do Congo has just com-
pleted & sarvey for a railrowd on the south side of the Kongo,
from Matadi, opposite Vivi, 1o Stanley Pool. Tt did net encoun-
ter suy unusual dificuities, and has submitted the plans and pro-
jects to the King of Belginm for his approval.

South of the Kongo Free State are the Portugese possessions
of Angola, Benguels, and Mossamedes. Portugal, the first conn-
try to circumnavigate Afriea, and the first to colonize it, has for
several centuriea bad factories, and carried on & large trade with
Africa, exchanging clothes and blanketsa for slaves, gold and
ivory. It claimed the valley of the Koogo; but the clann has
been reduced, aod 18 now bounded for a considerable distance on
the north by & line running due east and west on the th parallel
of south latitude, They have good bharbors at St. Panl de Lo-
ango, Benguels, and Mossamedes, on the Atiantic coast, and the
best harbor of Africa, st Delagoa Bay on the Indian Ocesn. The
territory claimed will, 1 believe, prove to be the most valosble in
Africa. It is well watered by numerous tributaries of the Kongu
and by the Zamberi and its branches. It is higher than the
Kongo walley, and is therefore more healthy., Several Portu-
guese, English, and German travelers have orossed and recrossed
this part of the continent, and the Portugnese have some small
gettlements on the const and in the interior, The Portuguese of
the present generation have not the enterprige and trading spirit
of their forefathers, and are doing very little for the settlement
of the country.

South of the Portoguese possessions, England claime from the
Portugoese possesmions on the Atlantio to their possessions on the
Pacific, incloding Nomsqua-Land, Cape Colony, the Transvaal,
and Zuln-Land.

Namaqua and Damara Land, formerly claimed by the Ger-
mans, are now put down on some of the maps as belonging to
England The only harbor on the coast is held by the English ;
and, from the character of the country, we are not surprised that
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the Germmns have sbandoned it, for we are told that *the coast
s sandy and waterless, deficient in good harbors, deveid of
perinanent tivers, woshed by never.ceasing surf, bristling with
reefs, and overhnng by & perpetonl haze”™

North of Znlu-Land, the Portoguese oloim the cosst to Zan.
gibar, Over Zanzibar, Germany bas Intely nesamed the protee-
torate, under a treaty with the Saltan of the country, claiming
thie land from the ovean to the great lakes 3 then England again,
g little to the vortloand far te the west of Zangihar, the rival
of Germany i its elaimes,  The English have factories west of
Lanribar, and a reanlur route up the Zumbezl and Shire Rivers,
with n single portnge to Lake Nyassa, nod a rond to Lake Tan-
ginvika. They have steammers on each of the lakes, und several
missiomary aod trading stattons.  The lotest news from thos part
of Afriea says the ronte to the lakes hos been elosed, nand the
missionaries and merchants murdered,

North of the Evglish possessions, the coast to the Hed Sea is
barrett and mhospitalile o it has Tittle rain and wo harbors, and is
s worthless that it bhoas nor been elatmed by any Eurapean na-
tion,  North of this region is Abyssinia on the Indian Ocean and
Red Sea,—a mountninous country with deep valleys, rich and
fertile, but very uphealthy, Three or fonr thonsand feet above
the level of the sea, i8 a healthier country, inhabited by o race of
rugged mountainesrs, whom it has been mnpossible to dispossess
of their lands, North of Abvssimis, on the Hed Sea, Italy has a
small eolony at Mpsanua, and England s camp at Suskin, The
only parts of the coast net claimed hy Eoropeans are inhos-
pritable, without population or enltivation of any kind,

Thi+ Belgiuns have spent weuy millions in the exploration of
the Kongo and its tributaries, They have eighteen small steamers
making trips from Leopoldville up the river to Stanley Falls, and
wp its branohes, snpplymg the main atations tu the basin of the
Kongo. The Konigo Free State, unlike all other African oolonies,
15 free to all, Membants: of any nation ean establish faotortes
carry on trade, and enjoy the same privileges and equal facilities
with the Bolginns, The valley of the Kongo, and the platean of
the great laukes, have a similar cthnate and sail 5 but the Kongo
15 easier of e, provisions are cleaper, more readily obtained,
amil the matives are less warlike. The Rongo Free State will
therefore I more rapidly settled than any other part of Africa
vyevpting Cape Colony.
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The trade with these countries 14 carried on by Kuropesn eom-
panies unider royal charter, with guasi-sovervign powers for mling
the conutry and goverming the natives, as well as for trading with
them. Epgland, Germany, aod Portugal sobsidiee sreamship
eompanies which make vegular trips along the western ecoast,
stopping-at the different stations,

From this statement 1t will be seen that England oecoupies the
hesithiest portion of Afriva (Cape Colony), the most fertile val-
lewa (the Nile and the Niger), the richest gold-fields (Gold Coast
aud Transvaal) ; that Portogal comes next, elaiming the most
desirable portion of squatarial Africa north of Cape Colony and
aputh of the Kongo, bt that it is unable to colontze this cOnnLTY,
whivh will inevitably fall under the comtrol of England ; that the
French claim Algiers and Symegambaa, aod are contending with
England for the trade of Timbuctn and the uppor valley of th
Niger ; that Germany, after vain attempts o pendirate the in-
tertor from Kamerun and Angra Pequena, has plinted her flag at
Zangibar, and bas dvtermined to contest with England the lake
regrion aml the great plateais of Conteal Afriea ; while Ttaly,
imitating the other states, tries in vain to obiain o footing on the
Hind Sea, warthless if obtained.

PO LATION.

The popivintaon of Afrien is ronzlily entimatisl gl 200,000,000,
—ahont 15 toon squnre mile, as prwinst 85 m Eorope, Tt s sap.
posed that Africs was originalle inhabited by the Hottentits, or
Bushmicn, whe are vow ool only i sontl-western. Afrien, and
by the Pyguies or Dwarfs scattersd aliont Central, Afrien, who,
momme sy, belonge tor the same grotps This oeony b= poted for s
dwarfad stature, wonerally woder fve feet § but whether thear sie
i matural, or due too pravation aud seanty Fowd] s not ecrtainly
known., The Hottentod langiaee b= distimet from any other
known form of spewich,  The Iantu ooy the reeater part of
Afriea sonth of the equaror. They probably formerty inbnhited
novtheeasterg Aleiew, bot were deves Trome theie homes by the
Hamites, The Hanty resonble the Negro in their general char-
acter, volor, and pliveigue, but thedr lapgnagy shows cssential
aiffereness, There arid cotitleds tribws of Hantu, eaoh teidoe hav-
i ite own lapgunge, ver thore wis arginnlly o primeval Banty
mot heraongmy, from which all the'dialeots of ths immense rogion
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are undoubtedly derived,  The idioms of this family are generally
known as the allitera) class of languages. North of the Bantu
are the Negroes proper, ocoupying the greater part of Africa
between 5% and 15% porth latitude. The negro tribes are multi-
tudinous, snd, thongh alike in their main physical features, are
diverse in their speech,

North of the Negro are the Nuba Fulah group, appareotly in-
digenons to Afres, but without any thing in common with the
other indigenous groups.  Their pame, “ Pullo,™ or “ Fulah,”
L EiLE !,*tlinw,“ and their color serves to -ili.lit.ingni:-lh thom {rom
the Negro, The Homentot, Bante, Negro, aud Fulab, though
distinet, have each of them the agelutinative forms of spesch.
The Hamites are found along the valley of the Nile, in Abyssinia,
and portions of the Sudan, The Shemitie tribes cocupy the
larger part of the Saddn, bounded on the enst by the Nile, nnd
on the north by the Mediterranesn and North Atlantic.

About one- imit‘ of the popmistion are Negroes proper, one-
fourth Bantu, one-fourth Shemites and Hamites, a few Nuba
Fulahs and Hottentots, The Negroes and Bantu are Fagans ;
the Shemites and Hamites, Mohammedans, There are, almost,
innumerable tribes, speaking different langnages or different
dialects.  Over six hondred tribes and languages have been olas-
sified by Shilo, yet each is generally unintelligible to the other.
Practically: speaking, there are but tweo great divisions,—the
Negroes and Bantu, oeoupying equitorial and southern Afries
and the Hamites and Shemites, northorn Africa.  Bot there is no
clear-cat Hie even botween the Mobammedan and Negro, For
many hnndred years the Negroes have been taken as slaves, and
carried into the north of Afriea, and have furnished the harems
with wives, and the families with servamts. The servants sre
often adopted into the families, so that the Negro blood now
targely predominates even among the Shemites and Hamites,

A Lroader and more practical distinetion than that of laiguage
ur blomd i muode by the religion of the Afrvican.  The Mobnm-
medan religion was probably brought from Arabin by the Shem:
ites:  They conguered the country along the eonst, and exter-
mitatid or pushed 1o the south the former inhabitants. Then,
more stowly bt steudily, Mohammedanisim foreed s way south
hy the sword or by proselyting,  Witlhin the Jast thiarty veurs
it has reassumed its proselvting character, smd 18 now wore
raphidly extending than at any previeus time.
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Its missionaries are of a race nearly allied to the Negro, They
live among them, adopting their customs, and often intermarry-
ing with them. They teach of one God, whom all must worship
and obey, and of & future life whose rewards the Negro can eom-
prebend.  They forbid the sacrifice of human vietims to appeass
the wrath of san offended deity. They forbid drunkenness.
They give freedom to the slave who becomes a Moslem, and thus
elevate and civilize those amongr whom they dwell. The Chris-
tisn missionary s of a raee ton far above him. He is a white
man, his lord nml master, He teaches of things his mind cannot
reach, of a future of which he can form no conception ; he brings
a faith too spiritual ; he labors with earpestness and devotion,
even to the laying-down of his life, Yet the fact remains that
Chrigtianity has produced but little impression in civilizing and
elevating the people, while the infiuence of Mohommedanism s
spreading on every mde.

In passing from the equator south, the tribes become more de-
graded. Sir Henry Maine enanviated the theory of the evolution
of civilization from the lowest state of the savage, In Africa he
could have found all stages of eivilization ; in the lowest scale,
man and bis mate, living entirely on the fraits of the earth, in &
nade comdition, bis only bouse preces of bark hung from the trees
to protect him from the prevailing wind ; the valture his puide
to where, the previous might, the lion had fallen on his prey,
leaving to bim the great marrow-hones of the elephant or the
giraffe ; hiz only arms a stick ; belonging to no tribe, with no con-
noction with his fellows:men, his hand agamst every man, the
fumily relation peareely recognized. Tt is the land of the gorilla,
and 1here seems to be Little differance between the man and the
ape, and both are hunted and shot by the Bovrs.  In ascending the
seale, the family aml tribal relation appears —a house built of
eane il grass or the bark of the tree; o fow flocks; skill i setting
traps for game ; the wedpon o ronnd stone, bored through, and 4
pointed stiek fastened In the hole, Then come tribes of a low
order’ of civilization, that caltivate a little ground,” baving &
despotic king, who has wives without limit, numbering in some
cases, it 18 =mid, 3,000 ; wives and slaves slaughtered at his death,
to keop him company and serve him in another life.  With them,
cannibalisin is common.  Then come tribes of a higher civiliza-
tion, where the power of the chief is limited, where iron, copper,
atid gold are manufactured, and trade is carried on with foreigners,
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where fire-arms have been substituted for the how and apear ;
vext the Mohammedan ;: and last of all, on the shores of the
Mediterranenan, the civilization of the Frineh snd English.

[t is n coricus fact that many tribes that had made considerable
advance in manufacturing iron and copper, hove for some time
ceased manulncturing ; that others have retrograded, snd have
loat some of the arts they formerly possessed, This decline
apparently tock place after the Mohammedans bad conguered
North Afvies, and sent their traders among the Negro tribes,
who sold the few articles the Negro needed cheaper than they
could munufacture them, and therefore compelled them o give
afp their own masufactures. Such was the efeet of free trade on
interior Afriea. The Mohammedans also menufacture less than
formerly, depending moro and more apon Eoropean manufactures
The enterprise of the white rce defies native competition, and
stifles attempts at native manufactures : there is therefore among
the natives o great fallmg-off in the progress of outward culture,
and the last trmoes of bome mdustries are m]nidl}‘ dimppeaﬁng.

SLAVE-THAL

Ome of the departments of this society 8 the geography of hife,
At the hend of oll Iife stands man @ it = thesfore within oar
provinie Lo investizoate thrcose guestions which more ir_:r,imnr_u}r
concern and mfluence his welfure,

Slavery and the stave-trade hivve, weithin the last twd huodred
YATs, afferteadl Afrienn Ife more than all other influences com-
bined ; wnd this trwie, with all s smister effeers, instead of
diminishing, i= ever increasing. [t ho= haid a marked offoct pot
only on the personal and fribal cliaraeters o the inhabitants, but
o their social ovgandedtion, and on the whole indastrial and
economic life of the comntry, It has not only utteely destroyed
many tribes, bt 11 has made the condition of the other tribes
one of restless annechy amd insecurity, It hne been the great
curse of Afriea, and for it existunee the nations of Europe have
been, and are, largely respongible,  The temper and disposition of
the Negro make him o most wseful slave. He can endure con-
tinuous hard labor, live on little, hasa cheerful disposition, and
rarely rises agaimst his master.

There are two kinds of slavery,—home and foreign, The first
has always prevailed in Afrea.  Prisoners taken in war are
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sacorificed, eaten, or made slaves, Slavery ig also o punishment
for certain offcnces, while in some tribes men frequently sell
themselves. These slaves nre of the same ree amd eivilization
s therr masters. Thev are usuilly well treated, regarded as
members of the family, to whom o son or daughter may be
given in marriage, the mpster often preferrmge o keep bhis
danghter in the family to marrving her to a stranger, This
slavery i2 a national institution of pative growth. It is said one
half of the inhabitants are slaves to the other half.  The horrors
of the slave-trade are unknown in this kind of slpvery,

In the other ecase the slave is torn from his home, carried to
people, conntries, and climates with which he is anfamiliae, and
to scenes and civilization which are uncongeninl, where his
master is of a diferont color and of another and highey civiki-
eation, where the master sod slave have nothing in common,
The Spaniards made slaves of the Indians of Amerioa, bor they
were incapable of work, wnfitted for slavery, and rapidly faded
away. In pity for the Indians, the Africans were brought to
ﬂupply their ’p!l.:.'u. Their lhi]itj..* to lahor was 'Ilel"i‘Fl‘L anil Thﬁ‘_li’
wirre soon 1o great demanid.

It is impossible to macertain the number of elaves imported
inte America, The estimates yary from 4,000,000 to 5,000,000,
The larger number a8 probably an onderestimate ; but these
ﬂgnﬂ!n do not represent the number shipped from Afriea, for 124
per cent. were lost on the passage, one-third move in the * process
of sensoming ;7 so that, out of 100 shipped from Afries, not
more than 50 lived to b effective Inborers,

Livingstone, who stmiied the question of zlavery most care-
fully, estimated, that, for everv slave exported, not less than five
were slain or perished, and that in sote cases only vne in ten
fived to reach America. I the lowest estimate i taken, then
niot less than 20,000,000 Nugrows were thken prisoners or slain to
furnish slaves to Amerige.  No wonder that many party of
Afrien were depopulated,

Though the slavetrade with Amerien has bein suppressai,
thousands are annoally stolen and <o0ld 6 slaves in Porsia,
Arabia, Turkey, and eentral and northeru Africa. Wherover
Mohammedanism is the religion, there slavery exists; and to
supply the demand the slave-trade is carried on more extensively
and more eruelly to-day than at any previouns time. The great

harvest-field for slaves = in Central Africa, between 10° sonth
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and 107 north latitude.  From this region ¢aravans of slaves are
sent to ports on the Iudian Ocean and the Red Sen, and thence
shipped to Indo-China, the Persian Gulf, Arabia, Turkey in
Asia, and even to Mesopotmmia, wherever Mussulmans are fonnd,
The English at Suakin are 4 constant hindrance to this trafic ;
and therefore Osman Digna has so often within the past five
years attacked Suakin, desiring to hold it as & port from which
to ship slaves 1o Arabin. 'Other caravans are driven across the
desert to Egypt, Morotvo, and the Barbury States, Portuguese
clnve-traders are found in Centrunl Afriea, and, though eontrary
to law, deal in slaves; und own and work them in lsrge numbers.
Cameron savs that Alree, n Portuguese trader, owned 500 slaves,
and that to obtain them, ten villages, having each from 100 to
00 souls, were destroved ; and of those not taken, some per-
i=hed o the Rames, others of want, or were killed by wild beasts.
Cameron says, 1 do not hesitate to affirm that the worst Arahs
are ungels of medey in comparison to the Portuguese and their
agents. If [ bad oot seen it, 1 could not believe that there could
exist men 0 brutal and eruel, snd with such gayety of hesrt.”
Livingstone says, “ I can consign most dissgreeable recollections
to oblivion, but the slavery scenes come back unbidden, and
make me start up at might horrified by their vividness,™

I the chief or pacha of & trbe is called upon for tribute by
his supwerior, if e wishes to build & new palace, to furnish his
harem, or fill a0 empty tressury, he sends  his soldiers, armed
with guns and ammanition, agamnst & Negro tribe armed with
bows and spears, and captures slaves enough to supply his wants,

The territory from which sinves sre eaptured is continually ex-
tending ; for, a8 soon s the EIIl:np-E"ﬂ.'u traveler has opened A new
route into the interior, he is followed by the Arab trader, who
settles down, caltivates the ground, buys ivory (¢ach pair of
tusks worth abour $500 st Zanweibar or Cairo); mmvites others to
come, unid when they have become scquainted with the country,
and gathered large quantities of ivory, and porters are wanted
to carry the tusks to the coast, a quarrel is instigated with the
Negroes, war deelared, eaptives taken,—men for porters, women
for the harem,—the villages are burmed, and the caravan of
slaves and wvory takes its route to the cosst, where all are sold.
We are told on good suthority that during the past twenty years
more sinves have been sent out than formerly were exported in a
century. Wissmano tells ns what he has seen : —
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“In Januwry, 882, we started from our camp,—200 souals in
all, —following the road, sixty feet wide, to o region inhabited
by the Basonge, on the Sankorn and Lomsmi Rivers.  The hints
were abont twenty feet square, divided into two compartments,
the furniture consisting of cane and wooden stools ; floor, ceil-
ing, nnid walle povered with gross mate.  Between the huts were
gardens, where tohacot, Tomatoes, pimt—up]-lr'}, and bananas were
grown, Thee fAelds i the rear down to the river were coltivated
with swest-potatoss, ground-nuts, sngar-cane, manioe, and millet,
Gouts and sheep amd Fowls in abundance, homestond Tollows
homestead in pever-ending successton.  From half-past six in the
morning, we passed without a break throogh the street of the
town unitl eleven. When we loft an ot then still extended far
awny 1o the south-east. The finest specimens in my colleetion,
such as upq-_-ﬁ-wn-rh. battle-axes inlanl with cOprer, #pei, andd
neat utensils, I found tn this villaee,

“Four years had gone by, when T onee more found mygell
near this same village. With joy we beheld the Lroad savannns,
where we expected to recruit our strongth and provisions.  We en-
enmped near the town, anl in the moving approached its palm-
provea. The patls were no longer cleau, no lnnghter was beard,
no sign of weltome grested us The slence of death breathes
from the palm-trees, tall grass oovers every thing, amd a Tew
charred poles are the only evidence that man onee Jdwelt there,
Bleached skulls by the roadside, and the skeletons of human
hands attached to the poles, tell the story.  Many women lud
been earried off. Al who resisted were Killed,  The whole trile
had censed to exist. The slavicdenler was Savol, hentenant of
Tippo Tip"

Sir Samuel Baker was largely mstrumental i the suppiression
of the slave-trade, and, while the rule of the English xnd French
in Egypt was mumntained, slavery wus preatly diminished 5 bat,
sinee the defeat and death of Gen. Gordon, the slave-trade his
rapidly increased, and is now carried on more sctively than at
any other time. The only obstacles to this traffic are the pres.
ence of Emin Pacha at Wadelal, the English aml American
missionaries, and Epglish trading-stations ou Lakes Vietoria
Nynnea and Tanganyika

The slave-traders uniteé in efforta to destray Emin Pacha, and
to expel the missionaries and all European travelers and traders,
except the Portoguese, and for this purpose excite the hostility

Vol I 10
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of the Negro against the foreigner.  In this they are nided by
the Mahdi. The work of the Mahdi = largely o missionary
enterprise,  The dervishes who sccompany his army are religions
fanatics, and desire the overthrow of the Christinns und Emin
Paohn ww earnestly as the slavetrador,  Religions fanaticiem is
therefore anited with the greed of the slave-trader to drive ont
the Christians from the lake region.

Arpused by these reports, dand infloeneed by these views,
Cardinal Lavigerie, for twenty vears Bizshop of Algiers and now
Primate of Africa, last summer started a new ¢rusade in Belgiam
and Germany agaimst slavery and the sinve-trade. The cardinal
has organiged soeletien, and is raistng o large fund o equip two
armed steamships for Lake Tanganyika and Lake N yassa, the
headguarters of the slave-trude, und offers, if necessary, to hend
the band himself. The Pope has engaged in the work, has con-
tributed liberally to this fund, and sent three hundred Catholio
missionaries to Central Afrien.. The slave-trade is carried on
with arm< and ammunition furnished by Eoropean traders
Without these arms, the slave-trade could not be soecessfully
edrriedd on, for the Hngmlrl ¢ould defend themselves against
glave-traders drmed like themselves. While the demand for
slaves continues; the slave-trade will exisr, and will not cense

until the fuctories of European nations are planted in the interior
of Africa

Misenar WeEALTH OF AFRICA.

Weare told in Phillips's * Ore Deposite ™ that the precious
metals do not appear to be very generully distributed in Afrien
More thorough resesrch may show that this view is incorreat,
and that there are large deposits of iron, copper, pold, and other
metals in many parts of the continent. Gold 18 found on the
Gold Cosst, in the Transvaal, in the Sudan, and 1 Central
Afrioa, but is only worked in surface diggings, excepting in the
Transvaal ; but near all these washings, gold nuggets of large
size, and the gquarte rock, have been discovered, In Tramsvaal
the mines were worked a Jong time ago, probably by the Portu-
guese, then sbandoned and forgotten. Recently they have heen
rediseovered, and worked by the English. In the Kaap gold-
tield in the Transvaal, three years ago, the lion and sebres, ole-
phant fand tiger, roamed undisturbed in the mountain solitndes,
where there I8 now a population of B,000, with 80 gold-mining
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companics, having a capital of #18,500,000, onie-third of which is
paid up.  Barberstown, the chief miningtown, has two ex-
changes, a theatre, two musie-halls, canteens innumerable. several
churches and botels, four banks, and & hospital. A railrond was
opened in December, 1887, from the Indian Ocean towards these
mines, 32 miles, and 15 being rapidly constructed 100 miles
farther to Barberstown.

Thare ie reason to belicve that gold deposits eqnal 1o those of
Mexico or Californis will yet be found in several parts of Africa.
Copper i known to exist in the Orsnge Free State, m parts of
Central and South Africa, and in the distriet of Katongo, south-
west of Lake Tanganyika, which D, Livingstone was about to
explore in his last jowrney. Rich copper ores are also found in
the Cape of Good [flope, Abyssinia, and equatorial Afriea
Large and excellent deposits of iron ore have been foumd in the
Transvaal and in Algiers, and a raddrodd 20 miles long has becn
built to carry it from the Algerisn mines to the spa.  Very many
tribes m equatorial and Central Africa work both iron and eop-
per ores into different shapes and uses, showing that the ore-heds
most be widelv distributod.

One of the fow larogy dinmond-fields of the world i found in
Grigua and Capa Colony, at the platean of Kimberly, 3,000 feet
above the sea. The dry diggiogs have been very productive ;
this truot, when first discovered, being almost literally sown with
dismonids.

Coal has been found in Zolu-Land, on Lake Nyassa, and i
Abyasinin, The latter coal-field is believed to be secondary.
Iron, lead, zino, and other minerals, have been found wm the
Orange Free State.  Salt-beds, salt-fields, salt-lakes, and salt-
mines are found in different parts of Afriea.

HAILROADS.

The peculiar farmation of Africa, ite long inland navigation,
interrupted by the falls near the mouths of its large rivers, from
conneotion with the oeean, render it necessary to connect the
ocenn with the navigable parts of the rivers by railroads,

The Belginns will soon construct a railroad on the southerly
side of the Kongo, to the inlnml navigable waters of the Kopgo
at Leopoldville, following the preliminary surveys lately com.
pleted; the French may also construct a road from the coast to
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Stanley Pool; and by one or the other of these routes the inte-
rior of Africa will be opened.

South of the Kongo, the Portoguese are constructing a rail-
road from Benguoels into the interior. In Cape Colony railroads
conmect the greater part of the British possessions with the Cape
of Good Hope, A mailroad i= alse being constructed from
Delagoa Bay to the mines in Transvaal,

Sudan and the upper waters of the Nile can only be opened to
a large commerce by a railroad from Suakin to Berber, about 280
miles. Sorveys were made for this road, and some work wos
done upon it, just before Gen. Gordon’s death. The navigation
of the Nile above Berber is uninterrupted for many bundred
miles. Below Berber the falls mterrupt the navigation. The
route from Gondokoro down the Nile is by boat to Berber, camel
to Assuan, boat to Siut, and railroad to Cairo and Alexsndria,
making & route so cireuitous that it prevents the opening of the
Sodan to any extensive commerce,

In Algiers there are 1,200 milen of railroad, and more are being
constructed. The French are constructing a railroad from the
upprer part of the Senegal River to the head waters of the Niger.
The English have organized a company to construet a road from
the Gold Coast to the mines in the interior,

It will thus be seen that the railroad has already opened a way
into Africa that is sure to be carried on more extensively,

STANLEY EXFEDITION.

There are two mothods of exploring Afriea. Oope is where an
individual, like a Livingstone, or a Schweinfurth, or a Dy, Junker,
departs on his journey alone. He joins some tribe as far in the
interior, on the line of exploration, e pissible ; lives with the
tribe, adopting its habitsa and manner of life, learning s lan-
guage, making whatever explorations he can ; and, when the
regrion occupted by such tribe huas been fully explored, leaves it
for the next farther on. This plan requires time and never
failing patience ; but in this way large portions of Africs have
heen explored. The other way, adopted by Cameron, Stanley,
Wissmann, and the Portuguese explorers, has been to collect o
party of natives, and at their head march across the continent.

“An immense outfit is required to penetrate this shopless land,
and the traveler can only make up his pgravan from the lazasr
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at Zanzihar. The wvory and slave-traders bave made caravann-
ing & profession, snd every thing the explorer wants is to be
found in these bazaars, from a tin of sardines to a repeating-rifle.
Here these black villains the porters—the necessity and despair
of travelers, the seam of slave-gangs, and the fugitives from
justice from every tribe—congregate for hire. And if there i
wny thing in which African travelers are for once agreed, it ia,
that for laginess, ngliness, stupidity, and wickedness, these men
are not to be matched on any contineat in the world.” Upon
such men as there Stanley was obliged to depend.

Though traveling in this way is more rapid than the other, it
s very expensive, and hus many difficulties wot encountered by
the solitary traveler. The explorer alwavs goes an foot, following
as far us possible the beaten paths A late traveler save: * The
roads over which the land-trade of eguatorial Africa now passes
from the coast to the interior are mere footpaths, never over a
foot in breadth, beaten as hard as adamant, and ratted benenth
the fevel of the forest-bed by centuries of native traffic. As a
rule, these foot-paths are marvellously direct, Like the roads of
the old Roman, they move straight on through every thing,—
ridgre and mountain and valley,—never shying at obstacles, nor
anvwhere turning aside to bresthe. No conntry in the world is
better supplied with paths. Every wvillage 15 connected with
some other village, every tribe with the next trfibe, and jt is
possible for a traveler to cross Afrien without being onos out of
& besten track.”

But if the tribes using these roads are destroved, the roads are
discontinoed, and soon become obstructed by the rapid growth
of the nnderbrush; or, if the route lues through ankoown regions
outside the great caravan-racks, the paths are very different
from those described by Mr, Drommomd, Tor the way often Lies
t]i:'nl.lgh swamps amndl morsss, or thick woords, or over hi_gll -
tain-passes, or is lost in o wilderness of waters,

The great difficulty m these expeditions is to obtain food, As
supplies cannot be earried, thev must be procured from the
patives, Very few tabes enn furpsh food for a force of six
ndred men (the sumber with Stnlev); and when they have
the foodld, they demand exorbitant prices.  Often the natives not
only refuse food 1o the famished travelers, but oppose them with
such arms as they have; and then it s necessary, in self-defence,
te fire upon them,
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The greatest difficulty the explorer meets comes either direotly
or indirectly from the opposition of the slave-trader, Formerly
the slave-trader wis notl found in viuatorial Afriea; buat, sinee the
explorer has openod the wiy, the slave-trader has penetrated far
nto the interior and = throwing obstacles in the way of the
cotry of Earopeans into Afrien.  When it was deoided that
Stanley should relieve Emin Pacha, be was left to ohoose his
rotute, He mer Schweinfurth, Junker, and other African
travelers, In Cairg,  They advised bim to go by his former route
direotly from Zangibar to the Vietoria Nyanzn, The dangers
aml difficultios of this routs, sand the warlike charnctor of the
natives, he well knew. The route by the Kongo to Wadelai bad
nuver been traveled, and he thought the difficulties could not be
greater thun by the old ronte: and, beside, he proceeded much
farther into the interior by steamer on the Kongs, which left o
muoh shorter distance through the wilidlerness than by the Zunzi:
bar route. On arriving at Zanzibar, he made an arrangement
with Tippo-Tip, the great Arab teader and slave-dealer, for a
large number of porters. They sailed from Zanzibar to the
Rongo, where Stanley srmived in February, 1887, He then
gailed up the Kongo, and arrived in June at the junetion of the
Aruvimi with the Kongo, a short distance bhelow Stanloy Falle
Staniey believed that the Arovimi and the Welle were the same
atream, and that by following up this miver he would be on the
direct route to Wadelai.  Subsequent investigstions have shown
that he was mistaken. Abont the 1st of July be lefy the Kongo,
expeeting to reach Emin Facha in October, 1247, No definite
information bas been received from him from that time to the
present.,  He left Tippo-Tip in commasnd st Stanley Falls, and
expeotod that o relief expedition would follow,  There were great
delays in organizing this expedition, from the diffionlty of ob-
taminge men, and it was thought that Tippe-Tip was unfaithfol
The men were finally procured, and the expedition 12ft Aruvimi
in Jone, 1858, under command of Major Barttelot. A day or
two after they started, Major Barttelot was murdered by one of
his private servants,  The expedition returned o the Kongo, and
wis re.orgamised under Lieot Jamieson. He waes taken ill, and
died just as he was ready to start, and o one has been found to
tuke his place; and that relief expedition was abandoned. Re-
portd say that Stanley found the rogte more difficult than he
anticipated ; heavy rainfall, rivers, swamps, and marshes ob.
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structed the way; that the season was sickly, and a large part
of his followers died long hefore he vould bave reached Emin
Pacha,

The veports of his capture, and of his safe return to the
Arovimi River, are known to all. These may or may not be
trive. Although we bhave not heard from Sianley for a year
ard A half, vet it by no means follows that be is dead ; for
Livingatons, Stanley, and other explorers have been lost for o
longer time, and have afterward found their way back to the
coast.  No man has greater knowledge of the country through
which bis route lay, or of the churscter of the natives, or the
bt manner of {I.'I‘:I.“II;I:_I: with theny Emm Pachs was i-n-nnmpuﬂ
guietly for nearly two vears at Wadelar | and Stanley, in like
manner, may have been eompelled to remnio at some inland
point aml raise s own provisions.

THE FUTURE OF AFRICA.

It i impossible to prophesy the futore of any country, much
lews thar of Africa, where the physical features have left Lo
marked an ':1:i||-['i_"h|:~'5+.'|t'i v ite inhabitants, and where the animal
life 1s so different from that of the other continents. Iy is rather
by differentiating Afrmica from other countries that we obtain
any dats From whieh to form an opinion of its future,

Afrien, as we have seen, s surrounded by a fringe of Eoro
peat settlements. What effect will these sottlements have upon
Afriean®  Will the Euwropean population penetrate the interior,
and colonize Africa? Wil it subjugate or sxpel the Africans,
of will they fade awnay like the Indisns of our country ¥ If
coloingation by Foaropeans fail, will the African remain the sole
imbinbitant of the country as barbarian or civilised ¥

Egvin 5 now controlied by the English, but 1ts elimate is too
unhenlthy, und its surronnding too unfavorable, for Englishmen ;
and we may safely assome that their cecuparion will he tempo-
rary, or, iF permanent, not as colonists,  They will remain, ns in
India, forvigners and rulers; until the subjugated people rise in
their power and expel them, and return to their old life, The
English rule, '-|hIILlH'Il !rmnih]:p heneficial Lo Hg_rpt., is hated h;l.'.' Lhe
natives, who demand Egvpt for the Egvptians,

Leaving Egvpt, we pass an uninhabitable coast, notil we come
to the French colonies of Alyiers: Tt 08 nearly sixty years since
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the French took possession of Algiers. There has been a large
emigration from France; but the climate, while exoellent a: &
winter climate for invalids and others, 1s onfavorable for & per-
manent habitation, especially for infants. The births in oue
year have never equalled the deaths.  When Algeria was first
oongquered by the French, it was a wilderness, but s now &
garden.  The cultivation of the grape has been most suceessfnl,
and extensive iron-mines have been opened. The French are
gradually pushing their way from Algiers neross the desert to
Timbuctu, snd also from Senegambis to Timbucta. The ex-
pense of muintaining Algeria has greatly exceeded any revenne
derived from it. Though many doabt the political wisdom of
retaining it, vet the French bave too much pride to acknowledge
that the enterprise has been in any way a failure; and they will
undoubtedly hold it, and perhaps found an empire. Senegambia
and the coast of Guinea, claimed by the French and English, are
low aud moist, filled with swamps and lagoons, which will pre-
yent any European colonization,

South of the Kongo, the Portuguese claim s wide seetion of
country rupning aeross Afrien.  They have oceapied thi= country
gver two hondred vears,  They have done Iittle towards eolonie-
ing, and only hold a few trading-posts on the coast and in the
interior, dealing principally in slaves, ivory, and gold ; and it
may well be donbted whether they have the stamina or ability to
colonige this country, of to prodice any permanent impression
upon it,

The south portion of Afriea, from the 18th parallel on the
Atlantie to the 2dth parallel on the Indian Ovean, is generally
fertile; amd the elimate is favorable to Enropeans, and is capable
of sustaining n large popuistion. The growth of Cape Colony
has bisen very slow, bat o mare vapid growth is anticipated. We
bolieve it will be permanently oceupied hy the English, who will
disposses the aborigines, and form o great sand  permansnt
Engheh Stute.  The coast of Zanzibar, oceupied by the Grermans
and English, is rich and fertile, the climate wnhealthy; but when
the nn.-unlu._in-r.u_ngm- Wre oroased, mol the elevated l.lli.'l_lulllu- and
lake regions are renohed, the interior resembles the Rongo region,
Massana and Suaking on the Bed Sen, are unhealthy and worth
less, unless eonnedted by railroad with the npper Nile,

There remains epuatorial Afrien, inelnding the French settle
ments on the Opowe, the region abont Lake Chad, the Kongo
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and its tribntaries, and the lake region.  The more we learn of
cquatorial Afriea, the greater its natural advantages appear fo
he. The rivers apen np the conntry in a favorable manner fur
trade and sottlement. Tts elevation from 2,000 to 3,000 feet will
render it healthy, though this elevation is only equal to from ten
degrees to fonrteen degress of north Iatitude. Here all the
fruits of the torrid zone, the fruits snd most of the grains of the
temperate gone, cotton, India-rubber, and sugar-cane, ure found.

The vountry has been unhealthly, a great many Koropeans
have died, and few have been sble to remain more than two or
three years without returning to Europe to recuperate. These
facts seem to show that the climate is not healthy for Europeans.
Bat the mortality has been much greater than it will be when
the country is settled and the unhesithy stations have been ex-
changed for bealthier localities. Every new country has ite
peonline dangers, which must be discovered, When these obsta-
cles nre understood asnd overcome, Europeans will probably
vocupy all this region, npd it will become s European colony.

If Europesn colonization ia successful, European civilization
will come: into contact with African barbarism, Where such u
contest 14 earried on in o country where the climate is equally
favorable to the two races, it can pnly result in the subjugation
of destruction of the inferior race.  If the climate 18 unfavorable
tor the white population, then, unless the inferior is subjected Lo
the superior, the white population will fail in eolonizing the
country, and the Negro will either slowly emerge from barbar
ism, or return to his original condition.

The Negro has never developed any high degree of civiliza.
tion ;3 and ¢ven 1f, when brought mto contaet with eivilization,
he has made considerable progress, when that contact eeased he
has deteriorated into barbarism.  But, on the other hand, he has
never faded away and disappeared, hike the Indian of America
and the natives of the Southern Archipelago.

Nature hos spread a bountifol and neverending harvest before
the Negry, and given to him a climate where neither Inbor of
body or mind, neither clothing nor 8 house, is essential to his
comfort.  All nature invites to An Wdle life ; and it s only
through compualsion, and contact with a life from without, that
hin combition can be improved,

In Afriea o contest s going on between civilieation and
barbariem, Christianity and Mohammedanism, freedom and slay-
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ery, such as the world has mever seen. Who van fail w bhe
interested in the results of this conflict? We know that Africa
is capabile of the very highest civilization, for it was the birth-
place of all civilization. To it we are indebted for the origin of
all var arts and sciences, and it possesses to-day the most won-
derful works of man. Let us hope that Afriea, whose Marning
was 80 bright, and whose night has been so dark, will vet live
to see the light of another and higher eivilization,



WRVAEFI S LY VEAY 40 SOLVIHJIELLLY

vy e 8 iery 3 iy o ey w3 el s sl el e







(feagraphy of the Land, 125

REPORT—GEOGRAPHY OF THE LAND.

By Hemrert G. O0DEN.

Is prepuring this first report as one of the vice-presidents of
the Soeicty, I have been obliged to interpret the intent of our by-
lawe in the requirement that the vice-preddents shall present at
the vnid of the year summaries of the work dooe thronghout the
world in their several dopartimmentss. The smountof information
that oun be accumualated during twelve monoths, 1T referred to in
detail, is simply appalling ; 1o compile it for the Society wonld
b a graat labor, and when completed it would be largely the duph-
cation of the work of others, alresdy accessible in the journals of
other societies, and in special publications devoted to this and kin-
dred subjects, Thut such a detailed bistorieal joummal should be
muintsined by the Society hardly admite of 0 question, | had
hoped to sec one inangurated doring the first year of onr work
that would bave embracsd all the departments of the Soeclety :
but must confess with some disappaintment, o having been too
sanguing and to have over-estimated the interest that might be
exmted in the members of 4 new organization, We need a jour-
nal of the kind for reference ; for our associates, ourselves; and
our many friends we hope to attract by the information we may
supply them.  Bot it chonot well be compiled by dne man en-
waged upan the every day affairs of life, and 1 have not made any
sttempt i that direction, even in those mattors cireamseribed by
the section of the Society under my charge.

I have found Tittle o the affars of Eorope that it seems neoes-
sary to bring to your attention ; indeed, the past twelve months
seem quite harren of any great events in the progress of Geo
graphie knowledge,  "This, perhaps, is to be expected at intervals
of longer o shorter periods, as it is governed hy peaples of the
miost advanesd eivilieatoon, whe have availad themselves of all
the progress of science th explore and develop the land oo which
they live, until there is little loft of nature to be learoed, unless
smence shall determine new truths 1o bind by stronger hinks the
truths already found. We may look for the greatest changes
bere, both now and in the future, in the work of man pressing on
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in the eager strife to improve his condition above others Jess
fortunately sitnated ; meeking advantage in the peculiarities of
his environment to open new channels of trade that will diver
the profits from the older routes.

(Of many schemes suggested in furtherance of such ends, there
are few that develop into tealities within a generntion. Nature
may be against them when the facte are fully learned, the profit
may not warrant the outlay, and political considerations may keep
in abeyance that which otherwise may be admitted to be good.
Thus the grand scheme to make an inland sea of the Desert of
Sahara in impossible of execution from the fact that the desert is
many hundreds of feet higher than the ocean, The long talked
of project to eat the Isthmus of Corinth, now accomplished, was
a theme of discusgion for twenty centuries or more. And the
luter project to tunnel the Englich Channel we have seen defeated
through the fears of a few timid men. Perchance the grander
onw, now introdoced with some serionsness, to bridge the channoel,
may meat with a better fate.

The route for the ship canal to connvet the Baltic and the
North Seas, is reported to have been determined upon and the
preliminary work of construction to have been commenced. And
we learn that a proposition is being discussed to eonneet the
Danube with the Baltic Sea by way of the Vistula, However
chimerical such a project may seem to us, we cannot 4t this time
diseredit those who befieve in it. It shows that restless spirt
that predominates the age, striving for the mastery of the com-
mercial world,  Politically, Europe has seen no peographical
change, but those conversant with affairs tppmbnnd n military
patastrophe at no distant date; that will probably embroil the
stronger nations aud endanger the existence of the weaker ones

Having practically aequired s knowledge of their territories,
the people of these nations are diligently secking to develop
rreater things in the study of all the carth, and we have thus
seen formed ns o medans to this end, what » now known as the
International Geodetic Asso¢intion, The primary object of this
Association 18 to determine the form of the earth. It isan inguiry
of nksorbing interest, and the geodetic work in America muost
eventnally contribute an important factor in ite solution. We
may therefore hope that the bill now before the Congress author-
izing the [Tniteil States to have representation in the Association,
will become a law. The free interchange between the continents
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that would thus be eatablished, would be of incaleulable benefit
to hoth in the prosecution of this important ecientifie lubor,

If we turn to the adjoining continent of Asia, there is still open
a large field for Geographic resesrch. Peopled as it has heen,
largely by semi-civilized races for many centuries, we might have
expected that the book of nature that might be opened would
long sinoe have been spresad before ne ; but the exclosiveness of
this semi-civilizstion has been & stumbling-block, until 1t may b
aaid that the wise men of her nations bave lived omly that the
masees should not Tearn. OF the Politionl Geography of this
great region we have a fair conception, and of the Physical con-
ditions it may be said we know them generally. Enlightened
men have been hammernng at the borders with the powerial sup-
port. of progressive nations, and o lew have even passed the con-
fines of exclusiveness and brought back to os marvellous tales of
ancient grandeur. Men have sought disguise that they might
tread on the forbidden ground, and many have lost their lives in
cfforts to gain the seoreta that have been so permstentiy guarded.
But the mareh of civilization is not to be thwarted by the semi-
barbaroos ; they may vet impede if, as they have in the past, hot
it can be only for a time ; the impulke is sure to come, when the
thirst for knowledge and power by the antagonistic races will
sweep all harriers before it, however strong.  The contemplated
rallway across the continent to Yiadivostock may be the eulmi.
nating step n overcoming these refractory peoples and opening
their territories to the march of progress. We have seen on our
own continent the potent mfluence of these tron ways, and it is
not too much to believe that even in the strange surroundings of
the Ornent they will exercise a power agamst which exclusiveness
and superstition will be forced to give way.

In Afriea we find still different conditions. A great continent
helieved to contain immense resounrees, bot peopled with dark-
hued native races, barbarous in their tendengies, and frequently
deficient in intellect, snd vet withal showing at times a savage
grandeur that exeites the admirstion of the man, while it attracts
the interest of the student. We may recall Carthape and Alex-
andrin, and all the wonders of aneient Egypt that live to the con-
fusion of our own day, while those who patterned them have been
lost beyond the bounds of even the most ancient history : and
look with trembling awe upon the degradation that has followed,
the houndless dissipation of the learning of ages, until we are left
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only such remnants that oor most enltivated imaginations can
searce build a superstrueture worthy to raise npon the roins,

But & new era is nprhning. the iutﬂﬂigﬁl.mﬁ of Iater vears is
spreading over these once fruitful fields, and slowly but surely
modern ideas are advancing into the midst of the unknown chaos,
and in time will restore the great advantages that have lapsed in
the igneranee of ages. The nations of Europe vie with one an-
other to extend their possessions, and in the mad rmeoe for prece-
donee are reclaiming even the waste places as footholds by which
they hope to reach the power and wealth they see may be devel-
oped in the futnre, Explorers have brought back- wondrons tales
that have excited the capidity of those who profit in the barter of
nature's products, untll vast schemes have been projected to spize
the wealth belipved to e within essy grasp.

Daring spirits discover new countries, and through the reports
of the marvels they have seen, inapire their more cautious coun-
trymen to venture into aonknown fields in the hope of gain, The
disvontented, too, seek 1solation and fancied mdependenos in now
regions, and thus is formed the noeclens that parent countries seize
upon, encourage, and deveiop into colonies, that in time may
reyolutionize A continent, and seck a place among the pations of
the world, This sequence of events has been grandually progress-
ing in Afriea, and has been groatly accelersted by the discoveries
of recent vears. A large section of the interior has now been
ppened to trade and eolonization in the formation of the * Congo
free State.” It marks sn era in the development of the esntinent
that promises to be fruoitful of rapid advance. The Geographie
journals have contained many pages of notes during the year,
showing the activity of explorers in supplying the Geographical
details of the more aceessible regrions.  But there is an area nearly
half as large as that of the United States through which the ex-
plorer has not yet penetrated ; a field of great interst to Geog-
rapliers, but they may have years yet to wait, before they may
read the story.

In the Enst Indies and among the islands of the Poacifie there is
still work for the Geographer of the most interesting character,
and, indeed, for the explorer too. Those #huqlepfud upon charts
of the great ocean realize too frequently the imperfent determi-
nation of the positions of many of these solated lundmarks, and
the dangers surrounding them. This is more properly work for
governments than for individuals, and we may hope the day is



Feography of the Land. 129

not far distant when American officers may again rosm the seas
in (eographie research, and bring fresh laurels to erown the en-
terprise of our people,

The great American continent, the New World as it 15 ocalled,
presents an oxample of progress of whieh history afforde us none
similar—a marked instanes of the power of intelligent porsever-
unce to conguer in new fGelds and bring under man's dominion
for bis use and welfare even some of the elements themselves
The last century has shown a branch of one of the old parent
stocks, divoreed from many of their traditions and left to them-
selves, imbued with a spirit of progress that has advanced with
such giant strides, that in a generation we have seen more strange
things than bad come upon the world before in centuries, At
the birth of our nation the now populous distriet on the Ohbio
and the Grest Lakes was the * far west,” ronmed over by native
tribes. The grest northwest of to-day was marked upon the
maps as “ unexplored,” and the confines of the continent on the
Puacific were known more on the faith of good reports than the
knowledge of vbservation ; while that vast territory west of the
Mississippi was not known at all, or only through the legends
trunsmitied from the = Fathers " who had partly occupied it in
following their holy ealling. And yet within half & century ex-
plorers have traversed nearly every square mile, seienee has dis-
covered in it treasures of knowledge that have taught the world ;
and instesd of & vast region of wandering tribes, we find & civili-
zation, energetic, progressive, and still pressing on to reclaim
even that which has been considered waste. Indeed, so rapidly
have the cholee arcas heen oocupied, that it may be but a few
yeurs when none will be left, and the question of over-population
may press upon os a8 to-day it presses upon older nations, While
this state of affnirs may not excite present alarm, it i= s matter of
congratulation that the Congress at its last session provided the
initial step for an exhaustive examination of the great arid region,
to-determine what portion of it may be reclaimed by irrigation.

And in Alsska the desirability of a better knowledge of our
possessions has been emphasized by the fear of internstional com-
plications on the houndary, which has resulted in a small appro-
priation by the Congress for surveys, with a view to obtaining a
better knowledge of the country, whereby a more reasonable de-
limitation of the boundary ean be made.
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It is pratifyviog to note that the Burenos of the Government
service devoled to the prisctical development of the econombo re-
sourees of our great territory, have been conducted during the
vear with the energy that has marked their progress heretofore,
But it is yet too early to place a value apon the special results of
the vear’s work, and 1 will leave their consideration, therefore, to
MY SUDCEESOT,

I look upon the publications of the Topographioal Surveys of the
States of New Jersoy und Massachusetts as the most noteworthy
Geographic productions in this country of réoent yenrs.  Masga.
chusetta has been the first Staté to avail herselfl of the full facili
ties offercd by the Geoeral Govermment in preparing maps of
their territories on working scales, althowgh New Jersey was
earlier in the field and obtained all the mssistance that could be
rendersd by the laws in foroe a2 the time, The expense of the
Survey in Massachusetts has been borne about egually botween
the State and United States, exclosive of the trigonometrical
work ; and the total eost to the State being ao light, we may
hope eventually to see similar, or sven more detailed work, un-
dertaken by all the States of the Union. The atlas shesta thos
far produced are most pleasing specimens of the cartographer’s
srt, each fonture or class of detail having hees given s weight
that permits easy rending without produciog undue prominence
in any. In the atlas sheetw of Now Jersey, published by the
State, the same admirable effects have bheen produced, but in a
different style of treatment, the questions involved being more
eomplicated through the introduction of greater detail. Musus-
chusetis s also in the lead in prosecuting a precise determimation
of town boundaries by s eystematio referencs of all corner marks
to the stations of the trisngulation that now covers the State ter-
ritory. The expense of this wark i borne by the Btate, with the
exception of n smsall smount in salaries to United States officers
detniled to execute portions of the work under existing Inws. The
total enst will probably approximate the total cost of the Topo-
graphical Survey, but it is claimed that when completed the great
wdvantages to be derived from it will result in large savings 1o
the people of the Siate.

Our neighbors in the Dominion of Canada bave been active of
Inte years in developing their resources.  The eompletion of the
Canadian Pacific Rmilway has opened a large fertile territory for
settlement, and the railway isell promises to become & route for
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internationsl traffie in serious rivalry with the transcontinental
ronds in the United States. Projects bave also been formed fora
short rail connection to Hudeon's Bay, with a view to shipments
during the summer direot to Enrope—but there seems to be reason-
able question of the practieahbility of such a route. During the
past two seasons Canmda has also been engaged upon extensive
explorations in the Northwest territory, along the boundary line
of Alnska., The parties, I learn, are only just returning from their
last summer's labors, and it will probably be some time in the
winter before we can supplement the chapter of n year ago from
this interesting region,

But little advance has been made during late venrs 1o solving
the mysteries of the Aretic. In the past summer a party has
crossed the southern part of Greenland, but advices have not yet
come 1o hand that would indicate the value of the exploration.
A second party was organized to follow the east const of Green-
land to the morthward, that we may hear from at a later date,
although reports already received, if true, would indicate the
effort had been haffled by adverse weather. A few months ago
an expedition was seriously contemplated by Enropeans to the
frozen seas of the Antarctic. As it was to have been backed by
energetio basiness men it doubtless would have beén amply fitted
for ita purpose, and we may, therefore, sincerely regret the romor
that the project has been postponed—if not abandoned.

In the Central American States a Congress has been assembled
to eonsider the unification of the States nnder one general ' gov-
ernment-—a union, the possibility of which has long been dis-
otissend, but from the jeslousy of rival factions has bheretofore
geemed impossible of weoompishment ; ot there is some haope
that the labors of the Congress now in session will prove more
sucvessful,

Our preatest Geographic interest in these States 18 céntered in
the projects for interoceanic canale.  The schome to out the Isth-
mus of Panama, ondertaken by the eminent French engineer, De
Lesseps, has heen beset with many diffioultivs; not the lesst of
them amsing from the mprovident management of those havng
immedinte charge of the works. It is imposaible to foresee the
eventual ontesme of this great work, as all reports expressing de-
eidied views on the subject are suspeoted of a coloring from the
personsl opinions of the aothors of them, The ornginal plans

have been modified to include locks for orossing ** a summit level”
il
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This ia stated to be only a temporary expedient to secars the
opening of the canal at an early date, and that eventually the
work will be completed on the original plan of a * through ent.”
It seems evident from the latest reports that work will be con-
tinued as long a8 moeney s fortheoming to meet the expenses, and
as the modified scheme to overcome the high land by locks instead
of a throngh cut, greatly simplifies the engineering problems, there
is & probabifity of the canal becoming an accomplished fact, A
second route by way of the San Juan River and Lake Nioaragua,
that has alse been under disension for many years, has recently
been energetically advoeated by American engineers, with the
result of the actoal location of a line and carefnl cross-section-
ing during the past vear. A company has been formed and ob.
taned a charter from the State of Vermont, and as it is repre-
sented to be backed by abundant sapital, we may, ere many vears,
buve the gratification of secing an interocesnic canal opemed
under American auspices,

Many speculations have been indulged in as to the probable
effect of n cannl through this Isthmas on the carrying trade of
the world, the impetus it might give to the opening up of new
commurcial relations, and even the eflect it mav have in advane-
ing our crvibhmtion to distant nations, Such speculations are
hardly pertinent to this report, but we may well reflect apon the
changes that bave been wronght since the opening of the cinal
through the Isthmus of Suex, and conceive, if we can, the Jovel-
ing up that may scorue to the politienl divisions of the western
world from the same influences that will cut the channel through
har Isthmus,

South America has been froe from serions agitstion until a
recent date ; although some of the States have not failed to show
the usual internal dissensions in political affairs. Late advices
itimate a possible diffioulty between Venezuela and England
relative to the contrul of a large territory embracing the mouth
of the Ormoco River, which, should it result in the permanent
oceupation of the disputed territory by the European power,
may wield a marked iufluenee in the development of this section
of the continent,

A project that has long been agitated, to construct a continen-
tal rallway that would give direet mil communication with the
northern continent, has recontly been resumed, and we can but
hope with an earnestness that will lead to its sccomplishment,
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Large nreas of this interesting country have not yet been revealed
to us, nor can we expect to nequire 8 full knowledge of its Geo-
graphic wonders until the means of internal communieation have
beoome more assured.

The recent inauguration of a Geographical Bociety in Peru is
also an important step towards our acquirement of more detailed
information, and doubtless will redoand to the eredit of 1ts found-
ers in the interest it will stimulate in kindred societies over the
world.

Geology 15 a selence s0 intimately connected with (reography
that I should feel delinguent did I not inclade a reference to it
this report, however inadequate my remarks may be to do justice
to the subject,

To Geographers the origin of the varied distribution of the
land and water, the canse and growth of monntains, plas,
oceans, lakes and rivers, the great changes that have taken place
on the face of the earth in times past, is of absorbing interest,
rivaled only by their desire for perfeet knowledge of that which
may be seen to-day. Had the prehistoric man besn gifted with
the mtelligence of his descendants in the present epoch, he waonld
have left for os a record that would have been valuable indeed
and eleared our way of much that now is specalation, and but
too often food for words. Tros it 18, however, that if the
mysteries of the past were revealed to us we should lose the
pieasures their study affords and perhaps there would follow a
degeneration of species through the loss of stimulus they now
provide. How long ago man lived and might have made a res-
ord 15 still a disputed question, but one that involves too, the ree-
ord of the carth hersell, The association of human remains in
the Glaeial drift brings that epoch in the carth’s history nearer to
us by several hundred thousand years, and inktead of speoulating
upon it ag having oceurred nearly a million vears ago, geologists
must consider whether it was not probably coincident with the
most recent écoentrigity of the earth which astronomers teach us
happened about ten or fifteen thousand years ago,  Geology must
also fit her facts to mathematioal science if we give crodence to
latest computations. A mathematician has now advanced the the-
ory that st the average depth of about five miles below the snrface
there is a belt of *no strain,” the result of opposing forees above
and below it, a belt that from the nature of the case is impencira-
ble, through which, what is above cannot pass to what is below,
and what ia below cannot pass to what is above, a condition that
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wonld confine the arigin of all seismical and voleanie disturban-
ces and their consequent Geographieal changes, to & mere shell of
the crust.* The result of the computation Is certainly interest.
ing and we mny hope will not be lost sight of mn future disens-
slons, however It may share in gaining support or opposition. Tt
is based upon an assumption of the temperature when the earth
began to cool, to assume & lower temperntore draws the belt
nearer to the surface and a higher temperature is believed to be
incongistent with our knowledge of what heat may effeot.  This
belt s stated to be gradoally sinking, however, and the COmpati-
tion, therefore, involves o term representing time, and I venture to
saggest a8 estimites of Geologie time are generally indefinite and
seem to be inexhaostible, an abundance can probably be supplied
to sink the belt deep enough for all theoretioal purposes.

More interesting to Geographers are the conceptions of ancient
forms suggested by the views recently advanced by Prof. Shaler
in a late number of Beience (June 15, 15888), on * The Crenitic
Hypothesis and Mountain Building.™ To let the imagination have
full play, we may conceive that where we now have extensive
mountein ranges, there were formerly great plains of sediments-
tion, and where we see the process of sedimentation asctive to-day
ther¢ may be great mountsins m the future. And also in his
inguiry into the * Origin of the divisions between the layers of
stratifiod rocks ” (Proved. Boston Soe. Nat. Hist., vol, xxiii), we
may btw carried away with the immensity of the changes sap-
gested, The recurring destruction of submarine life to eontrib-
ate in the building of the rocks of the Continents : the appar-
ettly endless oyeles of emergence of the land and subsidonee of
thi watars, to leave the (Geographical conditions we see to-day,
furnish additional evidence of the wonders of the past and foree
Upon s Lnew the reallzation of how little in the greal svolution
is the epoch in which we live,

Ameriean Geologists have sdvanced the kpowledge of the
waorld: only recently the Ameriean methods of Glaciul study have
enabled Salishury to interpret the terminal mornines of Northern
Germany (Am. Jour, Seience, May, 1488), and that the Science
is active among our counttymen % evidenced by the formation of
a Geologioal Seviety and the establishment of a mapgazine de-

* In the Ameritun Geologist for February, 1888, Prof. Rende prrotests
nguinst the constroction of the theory of o * belt or level of po strrin™
placing the foel of earthquakes and other disturbanoes in the strata

abova the belt
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voled exolasively o its interests,  Amerioa, toe, contributed
largely to the Géologie Congres recently beld in London, aud it
ie pleasing to note that the next session of the Congress is prom-
ied For Philadelphia.

At the suggestion of one of our pssociates | eall the attention
af the studints of the sotence, and indeed all interestod in i1, and
nlao of Geographors, tooa recent publication entitled, “ The Build-
ing of the British Ieles,” hy Jukes-Browne (S ribmer & Walford,
™. T'.l* It has Diasen III.I.I'J.I.[ h{-nm_ sl as plie bt tre atise o the evo-
lntion of the land areas which has vet ayquared ; from the
Geologist, point of vidw 3t i the book of the year, Another
psaeinte reocmmends to most attentive constdesation the reoendt
srtioles on # Thive formations of the Middle Atlantie slope,” by
W J MeGee (Anmy Journal Solence, Febo-Juone, 1888), as.one of
the most original essays of reeent yepn,

It also gives mo great plonsure to bring 1o yoar attention an
article on the * Physical Geography of New England” by W,
M. Davis, ina bogk on the * Butterflics of New Eaglad,” by 8.
H. Seudder, It 6 hardly necessary to recommend thas pahlicd-
tion 1o your perdsal, as I doalt not béing from the pens of our
Amsoiates, it will exeite o lively interest 1o those devotid to these
O TETLIE

la conelusion permit me to refer briefly to the * Nationol
Geographic Mogazme,” published by the Society, the first number
of which has reeently been placed before von.  Tr i the desiee of
the Committee having charge of this publication to make it a
journal of infAnence and wsefulness.  There 13 abundant material
in the Society to farnish the substance, if those whi hiave it at
eommand  will make legitimate use of their opportunities, It
woulil be unfortunate if the text should be confined to the papers
presented to the Socety. It was not the Inteption of the Board
of Managers that such should be the case, when the piihlication
was determined upor. On the conteary, it wias the eRpocLation
that there would be origingl communieations from many sanroes:
essays, reviews amd wotes on the wvarious subjects of the five
Deopartments in which the Sogiety 15 organieed, not necessarily
fronm the members, but also From their friends interested 0 these
divisions of the general subject,  While this expectation has heen
realized 1n A measure, there is room for improvement and it is
hoped the future will show an dnoreasing interest and more gen -
grous contributions,

Thenmbaer, 1888,
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REPORT—GEOGRAPHY OF THE :SEA.
By GEoRGE Lo Diven

In presenting to the Nutional Geographic SBociety this first an-
nual summary of work acoomplished in the domain of the Geog-
raphy of the Sea, I find it impossible satisfactorily to limit the
range of aubjects that may be assignmed to it. The great ovean
i4 80 large & factor in the operations of Nature, that the attempt
to deseribe one of its features speedily involves the considertion
of others lying more or less in that shadowy region which may
be claimed with equal foree by other sections of the Soclety. It
15 10 be nnderstood, therefore, that the following nocount murely
tonches upon several of the charneteristics of the cceanic waters,
and 18 not in any sense an attompt to trest them all,

This being the first report to the Society it has heen thought
sdvirable to give a brief outline of the progress made in our
knowledge of the sea sinee 1789, when Ellis reported depths of
6530 and 881 fathoms off the north-west coast of Afries. Ewven
At that time an apparatos was employed to [ft water from differ-
ent depths 10 order to ascertain its tempernture. [t docs not
appenr that this achievement pave impetus to forther efforts in
this direction, for, except some comparatively small depths and
a Few temperatures recorded by Cook and Forster in their voyagee
arctind the world in 1972-75, and in 1770 by Phipps in the Aretie,
at the close of the last century thers wad bat little known of the
physical conditions of the son

At the boginning of the present centary, howevor, mors setjv-
ity was shown by soveral governments, and expeditions sent out
by France, England and Russia, in various direotions, begsn to
iny the foundation of the scienee of Chiabography.

Exploration of little kmown regious was the main purpose of
most of these expeditions, but attention was paid alse to the ob-
servation and investigation of ocoanie conditions, ss that secounts
of doundings, timperatures of sea water at various depths, its sa-
hinity and specific gravity, the drft of eurrents, ets,, form i,
of their reconds

The first to give us a glimpse of the character of the hottom at
great depths was Siv John Hoss, the famous Arctic explorer.



(Feography of the Nea, 157

While sounding in Ponds Inlet, Baffin Bay, in 1519, by means
af an ingeniously constructed contrivanee oalled a deep sea clam,
hie sucoveded in detaching and bringing up portions of the bot-
tom from depths as great as 1,000 fathoms  The fact that this
mud contained living organisms was the first proof of hie at
depths where it was thought impossible for it wo exist. The
truth of this discovery, however, waa not generally secepted,
many vminent men of sojence on both sides of the Atluntie
contending for and against it, and the question was not finally
settled until long afterward, in 1800, when, by the raising of a
broken telegraph cable in the Mediterranean, unimpenchable eV
dence of the existence of life ot the greatest depths in that sen
wis abtained. The soience, however, remained in its infaney un-
tl aboot 1850, when Maary originsted his system of collecting
obgervations from all parts of the globe, and by his mdomitalile
eneriy aroused the interest of the whole civilized world in the
investigation of the physionl phenomena of the sen.

Through Muuory's efforts the United States Government issued
an invitation for a maritime conference, which was held in Brussels
i1 AL% and attended by representatives of the governments of Hel-
winm, Denmark, Franee, Great Britain, Netherlands, Norway,
Portugral, Russia, Sweden and the United States. The main ob-
jeet of the econference, to devise o uniform system of meleoro-
logieal observations and records, woas accomplished.  Aceordiug
to the agreement, ships' logs were to have columns for recording
observations of the following subjeets ; [ntitude, longitude, nuig-
netio 'ru,rintin::nnl direetion amd H'l'E'L'I-ULT.}I' of earrents, direetion and
force of wind, seremity of the sky, fog, rain, snow and hail, state
ol the ses, speoific gravity snd temperature of the water at the
surface and st different depths. It was also proposed that
deep-sen soundings shonld be taken on all {avorable ocousions,
and that all other phenomena, such ns horricanes, typhoons,
tornadoes, watersponts, whirlwinds, tide-rips, red fog, showers
of dust, shooting stars, halos, rainhows, aurora boreclis meteors,
#te., should be earefolly desoribed, and tidal observations made
when practicable.

The practical resuits of this conference were great. The sys-
tematic and uniform coliection of data by men of all nations is
going on uninterruptedly to-day, and is furnishing the means for
the solution of many of the problems relating to the Geography
of the Sea.
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An epoch in the progress of this soienoe is marked by the ap-
pearanoe of Maurys Wind and Curront Charts, his Physieal
Geography of the Sea, and his Ssiling Directions, which contain
the record of the first desp soundings taken by United States ves-
gola; and to the United States, through Manry's efforts, belongs
the honor of having innogurated the ficst regular ornise for the
purpose of sounding in great depths:

Under the instructions of Mwsury the U, & brig Dolphin, com-
manded by Licutenant Lée, and subsequently by Licutenant Berry-
man, was detailed in 1851-3 to search for reported dangers in the
Atlantic, and to sound regulariy at imtervals of 200 miles going
and returning. The Dolphin was provided with Midshipman
Brooke's sounding apparatus and with it suoceeded in obtaining
specimens of the bottom from depths of 4,000 fathoms  About
the same period the U. 8 ships Albany, Plymouth, Congress,
John Adams, Sesquehanna, St. Louwis amd Saranne also muade
soundings in various jocalities; and to the T, 8. 5. Portamouth,
in 1853, belongs the honor of having reportid the first really
deep-sea sounding obtained in the Pacifie, 2,850 fathoms, in
nbout 38* 40" N., and 138" 20" W,

The practicability of this work was thus fully demonstrated,
and, althongh some of the eaclier results, through defective
spplinnces and lack of experionce, were not sntirely trustworthy,
its character and sueccess will alwaves be a tribute to Amerioan
enterprise and ingenuity.

With the advent of the submarine telegraph the investigntion
of the depth and configuration of the ocean bed became of vital
i_mrmﬂ,anrre, and the work of J-_H:u_mﬁllg for that PLUTPOSs WAS taken
up with activity ; one of the first voyages in the interest of these
projects was that of the T, 8. 8. Arotie, under the command of
Lieut, (0, H. Berryman, in 1858, betweon St, Johos, Newfound-
land, and Valentia, Ireland.

The eivil war natarally put a stop to these opemtions by United
States ships. The U. 5. schooner Fenimore Cooper was ahout
the last engaged in this work, H}umﬂng in 1RAH-50 In the Pacific
to 3,400 fathoms, wnd also reporting s wounding of A00 fathome
only § of a mile west of Gaspar Rieo Reef, 1n about 14741 N, and
1687 58 E.

The work so well begun by the Americans was quickly taken
up by other governments, and we find from that time to the pres-
ent, the records of & large number of expeditions for diverse scien-
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tific observations in all parta of the world, Continoed improve.
ments in the applinness and instruments have made the results
more precise than was possible in the earlier times, and, as the
dats acenmulnte, the bathymetrio charts of the oceans are be-
ooming more necurate, Not until this work is moch forther ad-
vanved, howover, shall we be able to arrive at an estimate of the
depths and weights of the oceans at all comparable to our knowl-
edpe of the heights and weights of the various great lnnd masses
above sea lovel.

Other important resulta of these expeditions have been the
verification of many reported clevations of the ocean bed formerly
considered doubtful, the diseovery of new ones, and proof of
the non-exintenee of others, which had been reported as dangrers
1o navigation,

The Geography of the Sea reached a decidedly more advanced
stage by the inception of several great seientific expeditions, of
which that of the Lightning, in 1805, to the Hebrides and Faroe
lslande, under the superintendence of Professors Carpenter and
Wyville Thompson, wns the forerunner. This was followed by
tho three years” eruise of the Challenger (Be) i 1873-75, the
Tosonrorn (Am.} in 1874, and the Gazelle (Ger) in 1878, by those
despatched under the suthority of the U. 5, Coast SBurvey and of
the U. & Fish Commission, and others of lessar importance, sent
out under the suspices of Evropean governments, and by private
individuals, All of these have contributed in an ¢minent degree
to the progress of the seience by giving ns a bettor understanding
of the physical and binlogieal conditions of the sea st all depths,
Specin]l mention must be made of the splendid work that 18 being
done continually by the expeditions sent out by the U7, 5. Fish
Commission, This hranch of the United States serviee, originally
established for the investigation of the enuses of the decrease in
the supply of useful food fishes and of the varous factors enter-
ing into that problem, in pursuines of these objects has been prose-
vuting & detsiled inguiry, embrading deep-ses soundings and
dredging, observation of temperatures at different depths, trans-
parency, density and chemioal composition of sea-water, investi-
gation of surface and under currents, ote. ; 1n other words, mak-
ing & eomplete exploration of the physical, natural and sconomie
{eatures of the sea, besides collecting a large number of specimena
of natnral history. The sxpeditions sent out by this Commission
have brought to light from the deep beds of the ocean an ex-
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traordinary variety of animal life, previously unknown to science.
Few veséels have furnished n greater number of deep-sea sound-
ings than the F. O 5 Albatross. This steamer has explored
fishing grounds on the esst and west eoasts of the continent ;
and since the boginning of last venr bas made a eruise from the
North to the Sputh Atlantic along the east coast of Bouth Amer-
iea, throngh Magellan Strait, and northward along the west noast
to Panama and the Galapagos Islands, and thence to San Fran-
cisco snd Alaskn ; the seenes of her lstest operations have been
the platean between the Alaskan coast and Unalaska smd the
banks off San Diego, California

A lurge share in the progressive state of the secienee of the
Geography of the Sea must also be oredited to the systematic
collection of marine observations by the Hydrographie Offices
and other institutions all over the world. This forms the stock
from which, as | have already indicated, must be drawn, through
intelligent reduction and deduction, & better knowledge of the
intricate laws governing the various phenomens of the sen and
Air.

OCRANIC CIRCULATION,

The existence of currents in certain loealities was known at a
very early date, and navigators in their voyvages o the new world
soon discuvered the Gulf Stream and other currents of the Atlan-
tic. The first carrent charts were ]mhlii]jlﬂt more than two hun-
dred wesrs ago, Theories were soon advanced to cxplain the
canses, one group of selentific men attributing the origin of eur-
rents to differences of level produced by an oneqgual distribation
of atmospheric pressure oyer the oceans, another set connesting
the tidal phenemena with the cause of oeean currents, and still
angther finding in the rotation of the earth a sufficiont reason for
their existence.  The polar origin of the cold deep water found
in low latitudes has ||r|'lll.|,r beon sonaidered FT[PEIHJ‘:I-IF.'. amdd his gi'lmn
rse to o theory of a genernl oceanic virculation in a vertical and
horizontal direction, produced by differences of temperature amd
density. Recent thevretical investigations, however, seem to in-
dicate that these canses alone are incapable of producing eur-
rents, and, to-day, the theory that the winds sre mainly responsi-
ble far all ourrent movemoents very largely predominates.  Ben-
jamin Franklin was probably the first who recognized in the
trade winds the cause of the westerly set in the tropics, and Ren-
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nel soon after made the division of drift and stream eurrents,
The objections which have appeared against the wind theory
have been met with the reply that the present state of oeeanic
movements is the result of the work done by the winds in count-
lese thousands of years,

Current phenomens is briefly summarized as follows by one of
the latest anthoritivs on the ﬂuhjm:t -

Lo The greater portion of the current movement, of the ocean
must be reparded as o drft, pmﬁﬂted |11,* the przw:ki]i'ng winids,
whose mean direction and force are the messures for the mean
set and veloeity of the carrent.

2. Another group of currents, and in fact & fraction of all ear-
rents, consists of compensating or supply streams, ereated by the
necessity of mplﬂﬂfﬂg the drifted water in the windward [.h:lnrtim:l.
of the drift region,

3. A third group results from driflis deflected by the econfig-
aration of the consts; thesd which are denominated free ouwr
romta, quickly pass into compensating strepms.

4. The deflecting foree of the rotation of the earth s consid-
ereidd as of subordinate imporiance, but may bave some infinence
on currents that are wholly or in part compensating or free,

Late investigations of the Guif Stream by the U. 8 Couast
Survey give interesting facts in regard to that notable current

A satisfactory sxplanation of the cause of the strenm has not
yit bevn found, bat many believe, with Frunklin, that the W Er-
ful teade drift entering the Golf of Mexieo through the broad
chanuel bétwesn Yueatan and Cuba presses the water as n strong
current through Florida Strait, where the stream is turned to the
porthward along the ooast.  Sines 1850 American naval olieers
bauve adited greatly to oor knowledge of the characteristics of
this stream, particulsrly within the last decade, during which
notable investigutions have been carried on by Commanders
Bartlett and Sigshee and Lieut. Pillshury, U, 8. N., under the
direction of the 17, 5 Coast Survey, and by Lientenaat (om-
mander Tanner, 1. 5 N_, in the Fish Commission steamer Alba-
LEORE.

Of special importance are the valuable and intercsting results
in regard to tidal aetion in the strenm obtamed by Lieut, Pills-
bury, U, 8. N,, in the Coast Survédy steamer Blake, from obsery-
ations begun by him in 1855 st the narrowest part of Floridns
Strait, between Fowey Rocks and trun Cay (Bah. ), and continued
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since betweel Roboeen Shonl and  Cuba, and botwesn Yuestan
and Cape Ban Antonio (Cobal, and off Cape Hatteras

During the past vear Lieot. Pillsbury extended the field of
pperations to the passages botween the slands encirdling the
Caribbean Sea, and i order o stedy the Athantie fow outside
the limits of the trade daft o station was o0 have been oecupred
shoat 700 miles to the north-east of Barbados; this, however,
was unfortunately prevented by bad weather.

The deductions from the: obrervations m Florida Strab, showed
vory clearly a dadfy and o monefdy variation in the velovity of the
strien, the former baving a mopge of 23 knots, and reaching a mnaxi-
mum on the avernge aboot 8% 5 bhefore and 5% 37 afteér the moon's
wpper transit, and the monthly variation reaching its maxinoum
ahout two days after the maximnm declinativa of the moon,
The vaniations in this seotion were found greater on the westem
than on the eastern side of the struit, and the sxis of the stream,
or position of strongest surface flow, was located by Lisutenany
Pilshury 114 miles cast of Fowey Roecks, and, farther north,
about 17 miles enst of Jupiter Light. The avorage surface cor-
rent at this weetion was 13 knots, the maximuam 5§ koots, and the
minimum 1§ kpots per hour,  The results also indieste that
when the current is ot its maximum the surface flow is faster
than at any depth below it, but when at its minimum the veloe-
iy at w depth of 15 fathoms or even down to 85 fathoms is
greater than at the sorface, nod that there is at times a current
running south along the bottom in all parts of the stream except
on the extreme castorn side,

The results of the investigations in 1887 and 1888 have not yet
been published, but from information kindly furnished by the
suthorities of the Coast Survey, 1 am able to grive a brief outline
of the more prominent facts ascertained,

In the section between Rebecea Shoal and Cuba the daily vari-
ation in velocity was found as prominent ns in Florida Strait, the
mean time of eight maxiwa corresponding to 9° 18" before, und
that of three maxima to §* 25" after the moon's transt.  The
axis of the atream in this seotion was found mnear the center of
the vurrent prism, and the flow was easterly and inclined on
either side toward the axis. The axis seemed to ocenpy a higher
level than other parts of the stream, and this appears to be horne:
out by the fact that about half the mumbér of the current bottles
thrown out in Florida Strait on the west side of the axis were re-
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eovered along the éast const of Florida, while of those thrown
out east of the axis not o single one was heard from. As a
rule it was found that the stronger the current the more oonstant
the dirsction and the desper the stratum, Remarkahle fluctua.
tions mn the flow near the axis were noted, the velocity Tnoreasing
sometimes ons knot in ten or fiftesn minutes, and then as sul-
denly decrvasing sgmin.  Licutenant Pillsbury attributes this,
however, to s serpenting movement of the maximum flow, which
would sometimes strike the station occupivd by the Blake, The
wdge of the stream was found at about 30 miles south of Re-
hacen Shoal light-house.

Between Yucatan and Cape San Antonio the stream was fouml
flowing about north, and the line of maximum viéloeity porresponds
on the average to 10" before and to 2% 20" alter the moon's tran-
git.. The exoessive variations were like those in Florida Strait, on
the west side of the stream, and the maximum velocity of 6}
knots wus found about 3 miles off the 100-futhom hne of Yaoa-
tan Bank, The eastern edge of the stream lies about 20 miles
west of Clape San Antonio, and between this edge and the island,
eddy currents exist, At the time the casternmost station in
this section wis first ocoupied, the declination of the moon wos
low and the set of the surface current porth-easterly, Ata high
sonth declination of the moon the surface eurrent was found
sonth-easterly in direotion, and east or sonth-east below the sur-
face. The normal flow below the surface was in each sase from
the Gulf into the Carithbean Sea, uud this makes it probable that
the station was situated inshore of the average hmit of the
stream,  On Cape San Antomio Bank the currents are tidal,
Bood I"EI.TIiIIIiFIH' northward and ebb southwaed. On the Yoeatan
Bank the ourrents were also tidal, but as the edge of the hank
is approached the stronger flow of the Gulf Stream predominatos.
The monthly varistion in velooity, which was found clearly de-
fined i the first two sections oooupied, appeared at this seotion
to be obliterated by anomalies not existing at the former.

Off Cape Hatteras the Blake aceomplished the remarkabile feat
of remaining &t anchor in 1,852 fathoms, and this with a surface
current of over 4 knots.  T'wo stations were gecupied, and similar
variations in velobity were observed as at the otber stations. The
notable festure At this station was the discovery of tidal tetion
beneath the Gulf Stream, the corrents at 200 fethoms depth
chonging their direction very regularly, the average ourrent flow-
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g about 5. 5. E § E for 7 hours and N. N. W. § W_ for a little
over & hours

The frst section investigated in 1888 was in the equatorial
drift between Tobago and Barbados, where seven stations were
oceupted. The nxis of the stream was found west of the middle,
or nearer the South American shore, and the average direction was
towards the north. At pone of the stations did the current set in
the direction of the wind, although the trades were blowing at
all times with a foree of from ¢ o 7. The daily variation was
ilse here very proncuneed, the average time of maximum fow
ocourring about 5" 58™ after the moon’s transit. At 65 and 130
fathoms depth the current, at three of the stations ccoupied, was
north-westerly; st one south-easterly, The velocity at 180 fath-
oms wis greater than at 65 fathoms, and greater at the surface
than at 15 and 30 fathoms,

At sll of the three stations between Grenads and Trinidad
tidal aetion was observed, with deflections due to local influenees,

The passage between Sants Luma and St. Vincent appenrs to
he in the line of the equatorial stream. At each of the five sta-
tions in this passage tidal setion was pronounced, the carrents
setting in and out of the Caribbean Sea at some depth., The
daily varistion in this passage rénches 8 maximum st about 4" g=
after the moon's transit, and a minimom when the moon is on the
meridign.  The currents entering the Caribbean Sea through this
passags are but 100 fathoms in depth, but there 18 probably an
almost equul volume Qowing out below that depth.

Between the Windward lslands the currents flow generally
wostward, but tidal action is everywhoere apparent,

To the east of Desirade the currents at all observed depths
have a northerly direction, fuetuating between about N. E. by
E to N. W, by N,

In the eastern part of the Anegada Passage the surface current
flows into the Caribbean Bea in directions varving between 85 5,
W. snd S E., but the submarine current down to 130 fathoms
flows in a direction lving between north and east.

In the more western part of the passage the currents are more
complex, apparently on ascount of the greater variations in depth
in the vicinity of the station oceupied.

In the Mona Passage no regular currents were perceptible,
Between Mona and Poerto Rico the currents observed set oot
of the Caribbean Sea, varying in direction from shont W, by N,
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to E. N. E,, except at 85 fathoms depth, where there appeared to
be an inward flow. On the westerp side of the passage, near
Santo Domingo, the direction of the ourrents was between 5. 5. K
and S. W, by W. But few observations could be taken on
account of nnfavorable wenther,

In the Windward Passage, on the western gide the carrents
from the surface down to 130 fathoms set in the directions lying
in the 2. E. quadrant, nnd at 200 fathoms the direction changed
to W, by 8, On the eastern side the surface current varied be-
tween E, N, E, and E. 8 K., with about § knot velocity, Vana-
thon= in the direction similar in extont characterized also the sub-
surface currents in the middle and on the eastern side of the
LSS,

The average of the observations at these three stations gives
but a small volame of water passing in either direction,

In the old Bahams Channel, at the station north of Cayo
Romano (island off the north eonst of Cuba) the currents at and
near the surface set south of east; at 65 fathoms, however, the
direction varies from abont N. W. to E. The deeper current
of great volume fowed continually to the north of west with a
velocity of over 1} knots at depths of 130 and 200 fathoms,

Outside the Bahamuas, to the north of Great Abaco, & slight cur-
rent flows about N, W. on the surface and down to 30 fathoms ;
st 65 fathoms depth the direstion changes to & point more west-
erly, and at 190 fathoms to a point more easterly than the set of
the surface current, The maximom in the daily variation at this
station oceurs about 12* after the moon’s transit,

This observations so far as completed by Lisutensnt Pillsbury
furnish the most valuahle data we have at present coneerning the
Gulf Stream, and it is hoped that further investigation and the
analytical treatment of these observations will clearly develop
the dynamic laws imvolved and lead us to a correct theory of oor-
rent phenomena in general.

Tioal, PHENOMENA,

The causes for many of the inequalities in the tidal elements
observed at differgnt places have not vet been satisfactorily ex-
plained. The phenomens are dependent on many purely terres-
trinl conditions. While we are able to nscertain with tolerable
accuraey from certain constants, derived from observation, the
times and heights of the tides, the problem to eompute theoret-
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1cally the tides of an ideal oeean of knovwn depth and configurs-
tion romaims still onsolved.  According to Ferrel our present
knowledge of tidal phenomens is comparable to that possessed
2,000 yenra ago of the scienee of astronomny.

TEMFERATURE OF THE SEA.

The tempurature of sea water had already been observed by
Ellis, in 1740, in the Atlantic, and subscquent expoditions have
furnished s great number of tomperature observations in various
sene anidl for various depths, The diversty of instramonts and
of mythods employed by the earlier observers, and the fanliy
methods of recording, have made the oniform reduction of many
of these observations difficult or impossible,. The most complete
and valuable colleetion of these older observations up to 1888,
with an sceount of the instruments snd methods used by each
phserver, was published by Prestwich, in 1874, in the Philo-
stphical Transactiona, Vol 165,

With the advent of the great scientifio expeditions, which were
supplicd with modern and refined instruments, our knowledge
of the thermal conditiona of the sen has progressed immensely,
and we are now able to construct charta of all the oceans. show-
ing the distribution of the isotherms with comsiderable aceurnoy,

The annusl average surlsce tempernture has beon found higher
in the Indian Ocesn than in ¢ither the Atlantie or Pasific ; the
North Atlantic is slightly warmer than the North Pacific, but the
South Pacific is warmer than the Seath Atlantio ; this holds gen-
erally good also for the temporatures betwesn surfaco and bottom,

The tempernture generally decreases more or less rapidly from
the surface down to aboat 500 fathoms, at which depth it is guite
uniformiy botween 307 and 40° F.  From that depth it decreases
alowly townrds the bottom: in the Polar sess to between 27° and
g8° F.; in the middile and higher latitndes of the northern hemi-
sphere and at depths of 2,000 to 3000 {athoms, to between 347
and 88" F.; at the equator and in southern latitudes it remains
in the neighborhood of 2% F.

The low temperatures at the bottom are thought te be due to
a steady bt slow ciroulation of water from the Folar seas
townrds the equator; snd, where the cireulation i8 most free and
unobstrocted, as in the South Atlantic, South Pacifie and Indian
Ocean, the bottom temperature is slightly lower than in the
North Atlantic and North Pacifie, both of which are conneoted
with the Polar Bes by comparatively narrow and shallow strajta,
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The [hn_u::r"f of this circulation from thé Polar seas is gnmﬂ}r
strengthened by the facts appearing from thoe imvestigation of the
bathymetric isotherms 1 inologed sens; i e, sess which are
separated from the desp oceans by submarine barriers,  In such
seas the temperature decreases slowly from the surface down to
the depth of the barrier, and from there on remuine constant to
the bottom.

The influence of aurrents on the serface temperature s very
murked, cold currents bending the isothermal lines towards the
equator, and warm currents bonding them towards the poles
The seasonsl chnnges in surface temperatures are considerable,
being the least in the tropieal zones

In the Atfentic Ceean the maximum surface temperature los
near the cosst of Seuth Ameriea, between Para nnd {.fl.z.'uu.nur and
ancther maximum ocours near the west cosst of Africa, between
Freetown and Cape Coast Castle,

The Pieife Opsan shows the peouliarity that the surface tem-
peratures on the western side are lower than those on the anstern
side. Between 457 N, and 457 8, the temperature does not fall
below 50°, but between those paraliels and the poles it remaing
most always below that figure.

The warmest water 18 found in the Hed Sea where the surface
temperature has been rocorded as high as 80°. North of the
equator the mesn snnual temperature is considersbly above HO%,
bat south of it, to about the parallel of 25%, it varies from 80°
to 70°.

CHEMICAL COMMOBITION, SALIXITY aMD DENSITY OF SEA WATER

In this branch of inquiry great progress has beon made, and
gen water i now known to coutnin at least 3% elementary hodies,
Ita chief constituents are found to consint of the chlorides and
sulphates of sodinm, magnesium, potassium and caleium. It also
gontaing air and earbonio acid.

The salinity and density of ses water have been investigated
very thoroughly, particularly in the Atlaotie, As the salinity
of the sen water is an index of its density, changes in the former
paturslly affect the latter, The salinity has been found generally
to decrense in the neighborhood of coasts, where rivers discharge
their water into the sea, and it is o manimum in the trade zones,
and & minimum in the equatorial rain belt, The salinity is

12
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affected by the degree of evaporation and by the frequency of
rainfall, sand s now recognized as sn mmportant factor in the bio-
logie conditions of the sea.

Of the three grest oceans, the Atlantie, with o salinity of 389
per eent., shows a slight preponderance over thay of the Paeific
and Indian Ooeean, whose average salinity is 5.68 and 3,07, re-
gpectively,

In the trade belts the great evaporation augments the salimty,
and hence, also, the density, and in the polar zones the formuation
of iee hrings< sbont the sune result, thoogh in o lesser dogree,  In
the equatorial ealm region the frequent rainfall diminishies salin-
ity and density through the dilotion of the salt water, Donsity
and salinity nre thus o oo certain degree subject to T
changres,

In the Atlantic the density inoreases in general from the higher
latitudes towards the equator, hut the maxima are separated by a
zone of lesser density. The maximum in the North Atlantio
orean is found between the Azoves, the Canaries apd the Cape
Yerde Islands, and the minimum between the squator and 15* N,

In the South Atlantic two maxima odcur, one to the north of
Trinidad, and the other oear St. Helenn snd between that island
and Ascension.

Tuking pure water at 4 (. for unity, the maximum density in
the Atlantic is 1.0275 and 1n the Pacific, 1,0270, '

In the North Paejfie the maximnm depsity cceurs between 30°
and 31" N., and the minimum n a'l-hr_l-llt TF N. In the equatorial
eounter current, where it was found as low as 102485,

In the South Pacifie, which has a slightly greater density than
the North Pacific, the maximum has been found in the vicinity
of the Bociety Islands.

The density of the waters of the fudion Ocean is not vet as
well known as that of the Atlantic and Paecifie, but the resalts
ascertained indieate u lesser density in its northern part, with a
maximum in the region between 20% and 36° 8. and long. 60° to
80° E.

In the vicinity of Java and Sumsatra, probably on account of
the extreme humidity of the atmosphere and of frequent rinfall,
the density has been found as low as 1.0250,

In regard to the density of the water at various depths, it has
been ascertained that as a general rule it decreases from the sue-
face down to about 1,000 fathoms, after which it incresses agrain
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slowly to the bottom. In the equatorial calm regions, however,
where the heavy rains dilute the surface water, the density de-
erenses from the surface down to between 50 and 100 fethoms,
after whieh it follows the law found for other parts of the ocenn.
The bottom densities of the South Atlantio and Paeific bave been
found aboot alike, varving only from 1.62570 to 1,08580 ; those
of the North Atlantie, however, show 8 greater value, varying
from 1.02610 to 1.G2631,

GUEATEET DEPTHE OF THE OCmANS.

Anastic.—Rejecting some of the wirliest soundings as un-
trustworthy, the greatest known depth in the North Atlantic s
to the north of the islind of Peerto Rico, in about lattnde
19° 38" N., lomgitnde 68° 26' W., found by the C. 8 S Blake,
Lirut, Commander Brownson, T, 5. N., in 1587838, 4581 fath-
OIS,

The deepest known spot in the South Atlantic is 3,284 fathows,
i about latitude 10563 8, longitude 24 50" W, sounded by the
IV, 8 8, Euex, Commander Schley, in 1878,

The general run of the soundings indientes that greater depres-
sions oxist nearer the western than in the eastern or middle port
of the Atlantie, North and Souath.

Paciriz—In the North Pacific the pgreatest depressiom has
been found by the U, 8 8 Tuscarora, Commander Geo, K. Bel-
knap, U, 8. N,, in 1874, 4,680 fathomys, in lutitude 44" an' N,
longitude 152" 26" E.  The next deepest sounding in the Korth
Pacific was located by the Challenger in 1E75, 4,475 fothoms,
in Intitude 117 24° N, longitade 1437 10" E. As in the Atlantie,
the greater depths appear to exist in the western part and par-
ticularly off the consts of Japan.

In the South Pacific the greatest depthe were supposed, up 1o
a recent period, to be in the custern part.  Within the last two
vears, however, the British surveying vessel Egerin hus discovered
greater depressions in the weslian part al the South Pamfie, one
spot sounding 4,430 fathoms in latitude 247 37" 8, longitude 1757
08" W., and another, 12 miles farther south, 4,298 fathoms.

Ispiax Oceax—In this ocean the greatest depths appear to
exist to the north sod west of the: Australinn contiment, where
there are more than 4,000 fathoms in a number of widely sepa-
rated spots, indicating a depressed area of considerable extent.

In the most southerly part of the Indian Ocean, or rather in the
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Antiarctic region, the Challenger obtalned, i 1874, 8 maximum
depth of 1,073 fathoms, m Intitude €57 42" 8., longitude 78° 48" E
Arcrie Queas.—The greatest depth was sounded by the Sofia
in 1568, 2,660 fathoms, in Iatitude 78% 05° N, longitade 2% 300 W,
In the minor seas the maximum dvpths so far as ascertnined
ArE
Caribbean Sea__ . _.....00452 fms., south of Groat Cayrosn.

Gulfl of Mexleo _ooo.. 0010 * [Higabes Desp).
Moaditorranean ... ..... 2,170 *

North Sea_ .. overreicos i R
Mﬁ: ------- G e ol 1ﬂ R
Ching Ses. . .o..... ceeaiB 00 M
Coml 86 «.oveecnnna -2 0880

S {THET IR LT We—— | R
Colebes 8o oo nn . onunaa 2,800 #
Bands Hea ... ... caee.2,800

January, 1849,
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REPORT-GEOGRAPHY OF THE AIR.
By A. W. GREELY.

In presenting to the National Geographic Seciety o summary
of geograplic advance as regards the domaim of the air, the Vice-
president finds a twk somewhat difffeain. The travelor passes
from the enst to the west oosst of Africa, aml hix very afforts
th strugizle avross that great continent, jmpress in his memory
an abddinge ploture of the physieal features of the country over
which ho has pazéod, and of the distribution of plants and inimal
life, Bo, teo, n vesael ssils from one ooast o another,  cast-
e heeree and there a sounding lead, from which measareoments .
s l‘.l-'l.l.li'_';lﬁli-l." to wrive quite & definite idea of the relief fentures of
the bottom of the sen

Swall a5 e the teaces which serve to indivate the charmeter of
the pen hottom, yet they are infinitely greator than those which
enable us to grive a desoription of the sir.  Atmespherie disturh-
ances are so vast, and their action is so rapid, that it requires the
sttentive care of thoustnds of observers hefore one can well hope
o draw the ﬂr"EhEﬂ[ ﬁgn're of & ['El.nshag sloTL, To note
phunges in the force and direotion of the wind, to note the
dipth of the rmin, the merease and deerease of temperature
and the varying changes of aguecus vapor, either in visible or
invigible form, reqnires milfions of eareful, systematic obsorva-
tions, and then when these are made, the task of collating, elabo-
rating and disonssing them seems almost too great for any o,
Fortunately the value of metenralogical work has impressed jrseli
not only upon governments, which have assisted liberally by
appropriations and organization, but yet more apon the bolated
ohserver, thousunds of whom over the face of the enrth give of
thedr tine and labor, and add their mite to the wealth of univeraa)
knowledge,

In eonnection with all greéat physical guestions, there is ot
times a tendeney to application to special phases somewhat to
the exelusion of others.  While it ean hardly be said that seien-
tife and theoretion] digcussion of meteorology has heen undaly
negleeted during the past year, yot it is evident that the grest-
est aotivity of metsorologists has been devoted to climatological
investigation, and sompllations of this character have been par-
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ticularly numerous during the past vear—not in the TTnited
States and Europe alone, but throughout the whole world.

The growing practical importanes of metooralogical researches
has been lately ovidenced perhaps in no more striking wuy than
i the establishment in Bragl of o most extensive metesrological
servies, eriated by a decres of the Impénal government on April
4, 15868. A central meteorologieal mstitute, under the Minister
of Murine, i to be the centre for meteorological, magnetic and
other physical resenrcches, and observations are to be made at all
marine and military establishments in the various provinees, on
the npper Amazon, in Ureguay, sand on all sobsidiced govern-
ment steamers. 1 his serviee shoold soon be fruitful in results,
as the meteorology of the interior of Brazil is almost absolutely
unknown,

Another vast scheme has originated in Brazil in the Imporial
Observatory of Rio Janeiro, Sefior Cruls, its director, contem-
plates s dictionary of the climntology of the enrth, priving monthly
means and éxtremes of pressure, temperatore, rainfall, wind, ste,
This schome, of course, can be suooessful only by mternntional
eo-operation, The Umited States Sigonl Serviee has plodgod its
aid o8 regands this country.

The former tendency among Russian meteornlogists to devote
their greatest energies to elimatological compilations has gradu-
ally given way to other practical work in conneotion with weather
and storm prediotions, as shown by the institution by the Rus-
sian povernment of a system of storm-whrnings {or the benefit of
vessels navigating the Black Sei.

Blanford bas put forth an important paper, which partially elu-
cidntes the very miricate question of digrnal barometrie changes,
particularly bearing on the relation of the maximum pressure to
eritical conditions of tempernture, eloudiness und rainfall. The
question viewed in a megative light by Lamont, as to whether the
maximiin barometrie presure could be attributed to the greatest
rate of inerease in the temporature of the air, due, 1t i« supposed,
to the resctivnary effect of the heated and expanding air, has
been re-exumined by Blanford, whose conclusions are sgmew it
in favor of this theory.

8. A. Hill hos treated of the annual oscillation of pressure, &0
noticeable in Indis, and in so doing has investigated the changes
of pressure for three levels, up to o height of 4600 meters
The reduetion of mouthly barometric means st high levels, hay-
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ing regard to the vertieal distribution of temperature, shows
a double oseillation in the annual curve at the level of Leh, which
becomes o eingle one at the height of 4500 meters, while this is
substantinlly the roverse of the cseillation observed below.

The subject is aléo treated in another way by Mr, HillL through
analysis of normal monthly means for all Indin, swherchy he suo-
eeeds in presenting o formuls, the first periodie terms of which
reprisaent the two principal factors of the oscillation

Mr. Hill has alio disoussed olaborately the anomalies in the
winds of northern India in their relation to the distribution of
barametrie pressure,  The anomalies srec—(1) in the hot season
the wind direction frequently shows ne relation to the barometrio
gradient; {2) the winds ovor the plains show little or no relation
to pressure gradients; but an obvious one 1o temperature, being
greatest where the tempernture is highost,

It s ]:n:liuh-:l ful A8 highll}' 'El-i'uhll.hlu that the fu]:imlu suowialls
of the late winter in the northwest Himoalayas not only produoce
low temperatores on the Himalayan ronges, but sobsequently
cause dry northwesterly winds over northern and western  India,
and on this supposition, relinble forecasts of the charneter of the
coming rainy monpoons have been made for a namber of years
Convection currents between upper and lower air strata, it s sog-
gested by Koppen, explain dinrnal variations in wind velooity
and direction. At low stations the maximum velogity oovnrs at
the time of the highest temporature, while at high stations the
reverse obtains, Hill has examined into an important point con-
novted with this subject, that is) the great loeal differences in the
vertical varintion of temperature.  Hill eonelndes by saving that
high proessures at low levels are the result of low temperatures,
and 1o conneetion with the fact that wind directions are largely
mfluenced by the irregular distribution of pressure at high levels,
it i# more important to know the abnormal variations of pressure
at the highest hill stativns in India than those in the plains,

Overbeek has lately poblished & paper on the apparent motions
of the atmosphere, in which bhe elearty and admirably outlines the
trestment of the dynamies of the air by his predecessors,  He
commonts on the mode of treatment of Ferrel, a2 well as those of
Guldberg and Mohn, Overbeck then sets forth his own method,
and elaborately disousses the influence of the earth’s rotation with
reference to the resistances which oppose the motion of the at-
mosphere.  He touches on the effeet produced by rapldly moving
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fiuid entering fluid at rest, the development of discontmuons (so
called by Helmhbolte) currents, the tendeney of parallel ocurrents
of unequal velocities towards similar velocities, the effeot of frie.
tioh arising from contiguons carrents of different velooities, npon
the coeflicient of friction, of the temperature distribution over
the surface of the earth, ete, He derives three very simple ex-
pressiong for the motions of the air; the first giving the veloeity
in & vertical direction #t oy point, in terms of latitude, and »
constant and factor depending on the distance of the point above
the surface of Lthe carth. The cther expressions give the veloci-
ties in b north or south direction, and in 4n cast or west direction,
alsn In terms of constants nnd Istitude. The velocity when
charted from Overbeck’s equations indicate pn ascending vertical
current from the equator to 85% north, and thenee u deseending
current to the pole. The moridional curront at the equator and
pole wre zero, and have o maximum valpe at latitude 467,

Ciro Ferari, from long and imporiant investigations of thun-
der-storms, shows that these phenomenns fovariably attend motion-
sy dreas of low pressare, and believes the surest elements for
predieting snch storms will be found to be the peculinrities in
distribution of temperatare and absolute humidity, He observes
that the storm front invariably tends to projeet itself into the re-
gions where the humidity 15 greatest, and that hail proompanies
rapidly moving storms of deep barometrie depression,  Forar
considers the chief canses of thunder storms to Le in the connec-
tion of high temperature and high bumidity,  Grossman beheves
that ascending moist-Inden ourrents are the eause of thonder
storms, and benee: they are mokt freqguent when the temperature
diminution with altitade is very great, so that the over-heating
of the lower mir stratn 1o the warmest part of the day is the canse
of the primary maximom of thunder-storm frequency.

Abereromby and Hildebrandsson have renewed their réecom-
mendatinns for a re-classification of clouds m ten fundmmental
tvpues, in which the firet part of the componnd name, suol) as
cirro-stratus, eirro-cumulus, ete,, is to be in o mensare indicative
of the height of 4 cloud

Hildebrandsson has charted the differonces of monthly means
of air pressure for Janoarcy, 1874 to 1824, In January, 1874,
the values ot nearly all the stations in the Northern Hemisphere;
were plus, and those in the Soothern, minus, It 18 to be hoped
that such general discussions of this important meteorological
elament may be continued.
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General A, Von Tillo has determined, by means of the plani-
miter, the distribution of temperature and pressure from Teisse-
renc de Bort’s charts. The mean pressure over the Northern
Hemisphere for January, be finds to be 20,80 inches {7617 miili-
moters), and the temperature 4659 (8.3 C); in July, 20,800
(758.6 mm.) and 72°.7 (2254 C.). In Russia he finds an imerease
of voe millimeter of pressure to correspond with o decrease of
1°.8 €, in temperature

Dioberck, after investigation of Septomber typhoons at Hong
Kong, attributes their appenrance to the relatively low pressure
then existing between Formoss aml Liyon.

The valuable and elaborate investigation of American Storms,
by Professor Elins Loomis has been completed, Loomis has
thoroughly discussed borometric maxima and minima areis as
presented by the maps of the Signal Serviee, from which it
appesrs thit these arvas are in general elliptieal, with the longest
axis nearly twice that of the shortest in the high areas, while the
differenve s less in low areas. He has slso investigated the
winds relative to barie gradients; thus affording valuable daw for
proving various meteoralogical theories. Loomis researehes re-
garding the movement of maximum areas verify those which
have been set forth from time to time in Signal Service publica-
tions ; wherefrom it appears that high arcas have s more south-
erly movement than low areas,

Van Berold has put forth a memoir on thermodynamics, while
Helmhboltz, Oberbeck, and Dire-RKitso have contributed valuable
memoirs o motions caused by gravitation and the varying den-
sity of the alr. These furnish meteorologists with important re.
sults as to the laws of fluid or gaseous motions. 1t i gratifying
to Amerieans to note that the valuable results obtaiued by
Ferrel in his many memoirs are gonfirmed by these later investi-
ratinns.

Undoubtediy the most important meteorologieal event within
the past year was the dwscontinuance, on January 1, 1888, of
the svstem of Interpational Simultancows Meteorclogical re-
[!I-ﬁl't!-hl-llllr,r._!ur.llﬂl in avcordance with the ngreamont of the con-
ference st Vienna in Septomber, 1873, As the charts of storm
tracks, based on these observations, have boen published by the
United States Signal Service ovne year behind the date of the
obaervations, the completion of this work in printed form for the
general public should oecur about December 31, 1885,
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A few rtemarks in connection with this unparnlicled sot of
observations may not be out of place. The congress which agroed
upon this work, met in secordance with invitations issued by the
Auvstrian Government in September, 1878, The co-operation de-
cided upon at this eongress took. practical shape Jannary 1, 1674,
at which date one daily simultancous report was commanesd from
the Russinn and Turkish Empires, the British Islands, and the
United States : the energetic co-operation of these nations being
arsured through FProfessor H. Wild for Russia: Professor A,
Conmbary for Turkey ; Mr. Robert H. Seott for Great Britain ;
anid Byt Brig, Genernd AL J. Meyer, for the United States  Con-
curtent action followed shortly after on the part of Austria,
through Professor Carl Jelinek ; Belgium throngh Professor K.
Quetzlet ; Denmark through Capt. Hoffmeyer ; France through
Monsicurs U, J. Leverrier, Marie Davy, and St. Olaire Duoville ;
Algiers by General Farre : Italy by Professor Giovanni Cantont ;
the Notheriands by Professor Buys Ballot : Norway by Professor
H. Mohn ; Spain by Professor A. Aquilar ; Portugral by Professor
F. de Silveira ; Switzerland by Professor E. Plantamour ; and the
domunicn of Uanada by Professor G. T. Kingston, Withina year
the average number of daily simultanecus observations made out-
side the limits of the United States inereased to 214, Later, the
co-operation of the Governments of India, Mexico, Australia,
Japan, Bruzil, Cape Colony, Germany, and Greece, was ohtained,
and also of many private observatories at widely sepurated points
thronghout the Northorn Homisphers,

In the sixteen years during which simultancons meteorologiosl
observations were continued, reports were received from nearly
fifteen hunitred different stations, about one-half being from land
stations, and the others from vessels of the navies and the mer-
chant manne of the various countries,

The total number of storm centers, ecounting one for each 5-de-
gree squareg over which the centre has been teaced from the In-
ternationnl Simultaneons observations of 1878 to 1887, inelusive,
aggregates over forty-two thousand, an aonual average of over
four thonsand two hundred. [Less than gy of 1 per cent
of these storms ocourred south of the parallel of 10° and
anly ¢+ of | per cent, south of the parailel of 15%. In marked
contradistinotion to this freedom of the equatorial regions from
storms, there 15 t0 be noted the excessive prevalence of these
phenomens between the parallels of 40° and 80°, north ; in which
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remions substantially two-thirds of the storms of the Northern
Hemisphare occurred ; while between the parallels of 45° and 557,
north, 38 per cent. of the entire disturbanoes are recorded.  The
most remarkable belt of storm frequeney on the Northern Hemi-
sphere is that extending from the Gulf of Saint Lawrence west-
witrd 1o the extreme end of Lake Buperior, as nearly 8 per cent.
of all the storms of the Northern Hemisphere passed over this
limited région ; the maximum frequency (1.2 por centum) oe-
curring over the S-degree square northesstward of Luke Huoron

As regards longitudinal distribution, an unusually large pro-
poirtion of storms prevailed between the 50th merdian and 106th
meridian, west ; 87 per cent, or one-third of all the storms of
the Northern Hemisphere oceurring within this region. A
second belt of comparative storm frequency obtnins from the
meridinn of Greenwich castward to the 30th meridian ; over
which region 13 per cent, of the entire number of storms oecurred,

Only four hundred, or less thun 9 per cent. of the entire
number of storms, entered the American continont, from the Paeifie
ooean, while sbont thirteen bundred storms, excluding the West
India hurricanes, passed eastward off of the American continent.
Over nine hundred storms entered Europe from the Atlantio
ocean, of which probably foor hundred and fifty, or ten per
cent. of the whole namber recorded, werd developed over the
Atlantie veean.  Probubly not thirty storme, or less than three per
eent, of those which entered Evrope from the Atlantio, erossed
over the continents of Enrope and Aswn to the Pacific ocean.
Fully two-thirds of the storms which enter Eurdpe from the
Atlantic are dissipated as sotive storm-centres before they reach
the Asiatio frontier,

The tendeney of greay bodies of water, when surroumled wholly
or largely by land, to genorate storms or facilitate their develop-
ment, 15 evident from the unusual prevalence of storms over the
griat lakes, the St Lawrence bay and the Gulf of Mexieo in
North Amerien ; over the North and Haltie sens, Bav of Biscay
anid the Mediterranean in BEurope ; the: Bay of Bengal, and over
the Clitna and Okhotsk sens.

U ndoubtedly a considernble proportion of these storms are drawn
tawaris theso regions owing to the éffect of evaporation npon the
humidity and temperature of the superincombent atmosphere, so
that u very considerable proportion of the storms eredited to these
squares hove ot orginated thersin, but have been drawn up from
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neighboring quartirs,  This tendency is marked in North Amer
fea, a8 storms pass over the lake reglon and Si, Lawrence
valley, whether they have originated in the Gulfl of Mexico, along
tht eentral slope of the Rocky mountains iu the [Tnited States, or
further north in the Saskatchewan countey, In like manuer
storms pass southenstward to the Meditorranean from tie Bav of
Biscay, and northeastward from the Atlantic ccean to the spime
s, amdl then later show a very marked tendencey to pass over thi
Black and Caspian seas,

This tendeney of storms originating in divarse sections to
move toward the lake regions in the United States, is sery
evident froin the normal storm-track charts for April, Mav, Juns,
Angust, November and December.

The opinion that gales rarcly, if ever, occur upon the sguator is
confinned by these storm-tracks. The most southern storm in
the North Pacific ocean, developed in July, 1850, berwesn the
Ielund of Borneo and Mindanao, an excellent account of which
i piven by Fere Mark Dechevrens, S, J., in the Bulletin
Mensuelle of Zi-Ka-Wel Observatory, The most southern storm
dver the North Atlantic ocean, in November, 1578, was remarka-
ble for ite origin, duration, lengeth of its path, and ite enormous
destruction of life and property. It was central on the Ls, o
n violent tropioal hurricane vear Trinidad, the barometer being
2006, the lowest ever recorded there, and, from its intensity
and veloeity, it 38 more than probable that it onginated consid-
erably to the vastward, und possibly somewhat to the southward
of that fsland. The storm was deseribed in the U, & Matthly
Wiather Review for Septembor, 1878

The writer looks with copsiderable intersst to the results
which muy follow from a diseussion of the annual Auotuation of
the atmospherie pressure 45 shown by the mean monthly pressires
dedueed from the ten years’ Internntional observations.  As fur ns
these means have been examined they show that the periodicity
of atmospherie prossure 1s largely i aceord with the results set
forth in 1885 in The Report of the lady Franklin Hay
Expedition. The conviction expressed in that year is still ad-
hered to—that, at no distant day, the genernl laws of atos-
pherie changos will be formulated, and that later, from sbnormal
barometric departures in remote regions may be predicted the
general charaeter of seasons in countries favorably located.

The success of long-time predictions of this class for Indin, has
biten set forth in a previous part of this report. It is believed
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that a further disoussion of mecorologicnd phenomenn on a biroad
basis, by means of International Wenther Clarts, both in daily
and monthly form, must eventuslly result in impertant and fun-
damental diseoveries, It |s gratifyving to American pride to
know that in this intérnationil task of outliniug the genurrijply
of the nir, the United States has liberally provided the lubor and
menns for presenting these ten vears meteorological datn ansuch
tabular and geographical forms s to render them availnble for
study by all

Acknowledgment is due to Professor Thomas Russell, for val-
uable translations, especially from the German ; which transia-
tions have been of material value in preparing this report.

December, 1H5H,
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REPORT—-GEOGRAPHY OF LIFE.
L. Hant MERRIAM.

During the year now drawing to o close not o single work
which T conceive to fall legitimately within the scope of the de-
partment of Geography of Life has appeared in any part of the
world, so far a8 I am aware, It being manifestly impossible,
then, to somply with the requirement of the By-law ealling for a
summary of the work of the year, T may be purdoned for digross.
ing gn‘fﬁ:'il.-nt.lj' o spenk of what seems 1o be the funetion of this
Society in its relations to biology.

The term * Geography of Life, appliod without lmitation or
gqualification to one of the five departments of the Society is not
only eomprehensive, but is susceptible of differeut if not diverse
interpretations.  Indeed, without great violenee it might be con-
strued to comprehend nearly the whole domain of systematic bot-
any, zoology, and anthropology. As a matter of fnot, I believe
it was intended to include evervthing relsting directly to the dis-
tribution of life on the earth. Thus it wonld natnrally embrace
all sourees of information which assign loealities to species.
Local lists aud faunal publications of every kind wonld fall under
this head, and also the narratives of travelers who mention the
animals and plants encountered in their journeye In the single
branch of ornithology, about fifty per cent. of the ourrent litera-
ture would have to be incladed. The most obvipns objection to
this comprehensivencess of seope is the circumstance that & mers
bibliographio record of titles alone would 611 o journsl the sige of
the Narional Grograruic Maisazise

Hence it may not be amiss to attempt a preliminary reconnois-
sance, with s view to what my friend Mr. Marcus Baker has recently
defined az “u Survey of Class IT, for Jurisdictional purposes.™
Let us seek therefore to run & boundary line about the territory
we may fairly elnim without trenching on the possessions of others.

Before doing this it becomes necessary to bear in mind certain
facts snd laws without a knowledge of which it i= impossible to
think intelligently on the subject. It is a matter of common ob-
servation that different gronps of animals and plants inhabit dif-
ferent regions, even in the same Iatitude ; that some forms are
almost world wide in distribution ; that others are restricted to
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very limited aréas; that the ranges of very dissimilar spécies are
often geographically coincident; and that, as a rule, animals 1n-
habiting contiguons arcas are more nearly related than thoese in-
habitmg remote areas. The recognition of these facts esrly fvd
to the attempt to divide the sarface of the earth, according to its
animal life, into * faunal* districts. By the toerm fmena 18 meant
the sum of the animal life of n region,

A comparatively meagre supply of informution is sufficient to in-
diente the pringipal faunal subdivisions of o ecountry, but for
mappine the exact boundaries of such areas o vastly greater
und more procise fund of knowledge s necessary.  The way in
which such maps are prepared is by collecting all availabic
ainthentio records of localities where the particnlar =pectes has heen
found. This is dove by compiling publighed records, by exomin.
ing labels of specimens in various museums and private colle
twoms, and by work- in the fleld, Thy data thus brought together
are arranged on cards under authors and regions, and are tabula-
ted under species.  The loeabties are then indisated by volored
apots an an cutline map, the space surrounded by the spots being
washwd in with a paler tint of the same color. A separate mayp
i dovoted to each spocies

Faunal maps sre made by combining a large sumber of species
maps.  In making suoh combinations it s found, x8 w role, that
n considernble percentage of the species maps fall into certmn
well defined eategories whose ocolor patches are essentially coin-
cident, The composite resulting from the codrdination of these
maps may be held to represent the naturnl faunal arons of o
country.  Several sucl areas may beocharscterized by the com.
el ];I:Llﬂﬁ-éﬂfﬂﬂ of species not Jound elsewhere, wnd may be com.-
bined to constitute n faomal provines; seversl provinees, o region;
and several regions s realm or primary god-geographical division
of the earth’s surface.

Having asoortamned the netual extent and limitations of the
natural faanul distriots; it remains to correlate the facts of distri-
bution with the fucts of physiography.

My own convietions are that the work of this Society in Geo-
graphic Distribution should be restrioted to the generalization of
results: that we should deal with philosophic deduection rather
than with detailed observations and the tedious steps and labori-
ous methods by which they are made available, Owr gim should
be to ecrrelate the distribution of animals and plants with the
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phvsiographic conditions which govern this distribution, and to
formulate the laws which are operative in bringing about the re-
sults we see.  In other words, we nre to study cauvse and effect
in the relations of physiography to biology.

The kind of works meriting discussion in the annual report of
the Viee-president of this section are such philosophic treatises
as those of Humboldty, Dans, Agnssiz, DeCandolle, Engler, Dar-
win, Huxley, Pelzeln, Sclater, Wallace, Baird, Verrill, Allen, Cope,
and Gill. As it is seldom that more than one or two such works
Appear in any single vear, there is likely to be ample opportunity
for profitable disoussion,

January, 1889,



ANNUAL REPORT OF THE TREASURER.

FOR THE YEAH ENDING DELC, 27, 1888,
TiE TuEASUEEH, In acconnt with the NATIONAL GREOGRAPHID SOUTETY,

1888,
D, 27, To cash received from life members . ... __._ 100 0
K L for annmnl does vear 1588 . ... ... 1035
2185 (0
1558,
Apr. 1, By Cash—M. F. Penke & Un. (30 chadrsj. .. § W0
L Paild Columbinn University, rénd
Gl BRIL .. oissrmniommisn vorea L L]
Oer. 1. i Paild Tuttle, Morehouse & Tuy-
lor, for printing and binding
vol. Tof Mapgsmime__ . ___ =
W Norris Potem, for lHthographing
wtorm plites for Mugazine e (K
H Sundry expuonsis of Migazine & 5 - 7]
Dec, 7. s Paid Cosmoa Club, rent of hall 14 1K)
L i far miacellansous expenses:
A w oo Prnting. o cciieeas 18 M
H W Bratlonery. . .eee. - SR
e o o Pl s ceci..c: 28 10
as oo o mondries Lo - 1524 145 39
Balanee on hand (Bank of Bell & Co.) .. c.o ... f2d 0
21125 00
. J. BELI.
Treaaurer,

Decomber 25, [HES,
To the Nabional (Feograpliie Sociely :

The undersignwl, having been appointed an Avditing Committes to
exnmine the acoounts of the Treasarer for 1888, have the honor to
make the following report ;.

We have compared the receipts with the official Ust of members and
find complete agroement. Wo have compars] the dishursements with
the vouchers for the same amnd find them to have been duly snthorized
and correctly recorded. We have sxnmined the bmok aocount and
compared the checks sccompnnying the same.  We have comparsd the
balanes in the hands of the Trewsurer as shown by the ledger (B028,70)
with the balanee as shown by the bank book ($6464.79) nnd found them
conslytent, the difference being expinined by the fart that 4 check for
&18 drnwn in favor of the Secretury of the Cosmos Club has oot yet
been presented for payment. We find the condition of the sccounts

entirely satisfactory. Very il

#. H. EAUFMANN.
. K, GILBERT.
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The first step toward the organization of the National Geo-
graphic Society was the cireulstion of the following invitation,
on Jan, [0, 1888,

* Dear Sir:  You are invited to be present at a meeting 1o he
held in the Assembly hall of the Cosmos Club, Friday evening,
January 14, at & o'clock, for the purpose of considering the ad-
visability of organizing a soclety for the increase and diffusion of
geographical knowledge,

Yery respectfolly youors,
Garminer G. Hrapawp, Hesey Mrrossir,

A W, Geeery, Hexny GasserT,
J. R. BamtoerT, A, H, Twosmrsos,
sl others,”

In response to this invitation 38 gentlemen met at the sppointed
place and time. The meeting was called to order by Prof, A
H. Thompson, who stated its objects and nominated Capt, O, E.
Dutton ae chairman, The formation of o geographio soclety wis
diccnssed by Messrs. Huobbard, Bartlett, Thompson, Mitohell,
Koennan, Gannett, Merriam and Guore,

The following resolution, introduced by Prof, Thompson, was
mdopited :

feeofved, 1. A= the sense of this meeting that it is both advisabla
antd practicably to organize st Lhe present time o geographic socioty in
Washington:

L. That this society should be organized on pe broad aod liberal a
bazis in regord to quolifications for membership as is consistent with
it own will bt and the dignity of the scionoe 1t rEpreEEnta,

3. That o committes of piow be appointed by the chairman to prepare
n draft of @ vonstitution and plan of srgauization, to be prosented ng gy
adjonroed meoting to be held in this ball on Friday eveniog, January
o(), &R "

A committes was appointed by the chair, consisting. of Mesars.
Hubbard, Greely, Bartlent, Mitehell, Kennan, Thompseon, Gore,
Titunan and Merriam for formulating a plan of organization,
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A subseguent meeting was held on January 20, at which 1t
wis decidad to incorporate the society, and the same committee
wis continued to carry out that purpose.  On Janunry 27 the so-
eiety was inporpornted, the following gentlemen signing the cer-
tificate of Incorporation:

Gaemsen G, Hussirn, J, W, Powsri,
C. E. Durrox, He=suy GaswErT,
0. H. Trrruas, A. H. Trooursox,
J. Howarn Gore, A, W, GrexLy,

(. Hamnr Meeriam, Hesgy Mroomen,
J. R. BartLETT, GrEonoe KEsNAN,
Rocrss Bimxie, Jr., Manocvs Baren,

Friaeer THmoMesos,

and upon the same day the first meeting of the society was held
in the Assembly hall of the Cosmos olith, when it was organized
by the election of the following list of officers and the adoption

of the by-laws:
Promiclent,
LAanDINER . Hosuign;

Fine- Presidents,
Hiragnr 3. Oopex, A W. GreErry,

J. R. Bagrrwrr, C. Hanr Mungrias,
A, H. Tuomrsos;

Treawurer,
Coarnes J. Ber;

Rerorddiug Seervlary,
Husny aaxxeiT;

Corresponding Seeretdry,
Geokuk KENxax;

Manugers,
CLEVELAND ANEE, W. 1) Jonssow,
Mamors BarRin, Hexey Mitoneiy,
Rodews Birsie, Jr, W. W Poweny,
G. Browx Goong, Janwes O Werniva

The number of members who joined the sosiety at its organien.
tion was 165. Since that date 45 have been eleoted to member-

slitp,
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The society has Jost one member by death during the vear, Mr,
James Stevenson,

The present number of members is 200,

The society has held 14 meetings, 18 of which have boon
devoted 1o the presentation of papers. 1t has published the first
number of 8 magagine, coples of which have been distributed
to the members of the society, to others interested in geography
and to the geographic societies thronghout the world for purposes
of exchange.

The society has also undertaken the preparation of a Physical
Atlas of the United States, upon which some progress has been
made,

Very respeetfully submitted,
Hixgy GawwerT,
Grorce Kussaxw,
Secrotaries,
Washington, D. C., Dvoember 28, 1885,



NATIONAL GEOGRAPHIC SOCIETY.

CERTIFICATE OF INCORFPORATION.

This 15 to Certify that we whose numes are hereunto suhseribed,
citizgens of the United States, asd o majority of whom are citi.
aens of the Distriet of Ualuwmbia, have associated onrseives to.
Fether purstant 1o the r_rr'n'rir.ir]ﬂn of the Hevised Statutes of the
Unitend Stites relating to the Districr of Columbia, and of an aet
of Comgress entitled: “An Aect to smend the Heviseld Seatutes
of the United States relating Lo the Dhstriet of Columbio and for
ather purposes,” approved April 23, 1584, a8 4 Society and body
porpornte, to be known by the eorporate name of the Nationa
Geographio Society, and to continue for the erm of one hrndred
¥ CATE.

The particular objects and business of this Socwiy are: to ins
erease and Jdiffuse geographic knowledge; to publish the transac-
tions 0f the Society; to publish a perindical magazine, and other
works relating to the sejence ol geography; to dispose of such pub-
lications by sale or otherwise and to scquire a Hbrary, under the
reptrictions and regulntions to be established in its By-Loaws

The affairs, funds and property of the corporation shall be in
the general churge of Managers, whose number for the first vear
shall be seventeen, copsisting of & President, five Viee-Presidenta,
o Recording Secretary, a Corresponding Neoretary, a Treasurer
and eight other members, styled Managers, ull of whom shall be
chosen by ballot at the asnoal meeting. The duties of these
officers and of other officers and standing committecs, und their
terms and the manner of their election or appomtment shall be
provided for in the By-Laws,

Ganorser . Hronaro, J. W. PowrLL,

. E Durron, Hzxny (zaxsErT,
W, H. Trrrsas, A H Trowrsons,
J. Howarn Gone, A W. Gesmry,
C. Hawr Meamiaw, Hexey Mrreusry,
J. B BawrLer, Groror Keexax,
Rooens Biaste, Ji., Maircus Bakun,

(mraerT THOMPSGN.



OFFICERS.

1888,

Fresidendt.
GARDINER . HUBBARD,

Viee- Presydents.

HERBERT G. OGDEN.
GED. 1. BYER

A. W, GREELY.

I, HART MERRIAM,
A H. THOMPSON.

T IrPLFLFET,
CHARLES J. BELL.

Seerelarics.

HENRY GANNETT.

CLEVELAND ABHE.
MARCUS BAKER.
ROGERS BIRNIE, Jr.
G. BROWHN GOODE,

Managera.

GECROE KENNARN,

., A. KENASTON,
W. B. POWELL.

Q. H. TITTMARNN.
JAMES C. WELLING.



BY-LAWS,

AHRTICLE 1.

HAME
The name of this Society is the ** NATIONAL GEOGRAPHIT SOUTETY.”

ARTICLE I1.

ORTECT.

The ohject of this Bociety ie the inerease and diffusion of geagraphic
nowledge.

ARTICLE IIT,

MEMBERSHIF.

The members of (his Society shall be persons who are interested in
geographic ‘sclence. There may be three classes of members, aotive,
COLT ing nod honorary.

Active members only shall be membens of the corporation, shnll be
entitled to vote snd may hold office

Persons restding at & distance from the District of Uolumbia may be-
oome cortesponding members of the NBociety. They may sttenmd it
meetings, take part in it proceedings nnd contribute to its publications.

Persins who have attained eminence by the promoticon of geograplic
Britnee may become Bonorary membserd.

Corresponding members may be transferred to active membership,
and, conversely, active members may be trinsleorred o corresponding
membership by the Board of Managers.

The election of members shoall bW entrusted to the Board of Mana-
gers, Nominstions for membieeship shall be signed by thrée active
men bers of the Bociety ; shall state the qualifications of the candidate ;
and shall be presented Lo the Recording Secretary.  No nomination shall
receive action by the Board of Managers until it has besn before it nt
least two weeks, and no candidate shall be elected unless he receive st
least nine atfirmafive votea.

ARTICLE IV.

OFFICERS.

The Officers of the Society shall be a President, five Vice-Presidents,
A Treasurer, a Hecording Sepretary and o Uorresponding Seoretary.

The above mentioned officers, together with eight other members of
the HSociety, known as Munagers, ghall constitute a Board of Managerns,
Cifioers und Mansgors shall be elected annually, by ballot, 0 majority
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of the wntes cast being necesasry to an election ; they ahall hold ofoe
nntil their sucoessors are aleoted ; and shall bave power o Ll vacanciss
ocrurring during the yvear.

The President, or, in his alsence, one of Lhe Viee-FPresidenta, shall
proside it tho mestings of the Boclety nod of the Board of Manngers ;
e whall, together with the Hecording Secretary, sign all written oon-
tracis and obligntions of the Soplety, sand sttest iy corpomte senl ; he
shall deliver An annual wddresa to the Bocisty,

Ench Vice-FPresident shall ropresent in the Soclety and in the Bonrd
of Mansgors, 4 departinent of peogrophle science, as follosws

Groography of the Land,
Geography of the Sau,
(leography of the Alr,
Geogruphy of Life,
Geographic Art

The Viee-Preshidents shall foster their respective depariments within
the Bociety ; they ghall present pnnoully to the Society summaries of
the work done throughout the world in their several departmants,

They shall bo elisted to their rdpective departments by the Society.

The Vice-Prewldenta, together with the two Seoretarios, shall ponsti-
tute o committes of the Bonrd of Managerms on Communications and
Puhlications,

The Tremsurer shall have charge of the fonds of the Society, shall
collect the dues, and shall disburse undoer the direction of the Board of
Managers ; he shall make an snoual report | and his accounts shall b
audites] snoually by o eommittee of the Soclety and ot sach other
timen s the Board of Managers may direct.

The Secretaries ahall record the procssdings of the Bociety and of the
Board of Managers ; shall conduect the correspondence of the Bociety :
anid shall make nn annmoal report,

The Board of Managers shall trandact all the bosiness of the Society,
exoept such an may bo prisentod at the snnunl mesting. [t shall formuo-
late rules for the dondact of its business. Nine members of the Hoand
of Managers shall constifute & guornom.

ARTICLE V.

DVTES,

The unnual dues of active members shall be {ive dollars, pavable dur-
loge the month of Janpary, or in the ecsss of naw members, within
thirty days after sleotion.

The doss of members slectsd in November und Decembar shall he
cradited to the succeeding yuear. '

Annuul does may be commuted and life membership soquired by the
payment of Gty dollars.

No momber in nrrears shall vote nt the annual mesting, and tha
names of mambers two vears in arrears shall be dropped from ihe roll
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ARTICLE VL
MEETINGE,

Regular mestings of the Sooiety shall be bold on altarnate Fridays.
from November until May, and sxcepting thé annusl meeting, they
ghall be devoted to communicitions. The Board of Minigers shall,
hiowever, have power to postpone or omit mestings, when deemed
desirable.  Special meetings may be called by the President

The aopnuil mesting for the election of officers shall be the last regu-
Inr meeting in Decenibor.

The mesting preceding the annual mesting shall be devoted 1o the
President’s annuoal address. _

The reports of the petiving Vice-Presidents ahall be pressnted in
JRHUNTY.

A gquornm for the transaction of business shall ponkist of twenty-five
aotive members,

ARTICLE VIL

AMENTDMENTS.

These hy-laws may be amended by a two-thirds vote of the members
present at o regular meeting, provided that notice of the proposed
amendinent has besn given in writing at a regular meeting at lenst four
woeeks previously,
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i, riginel members,

L, 1ifw meembars,

* Deorasim].

In caaes where no ety s given 1y the nddress, Washington, D. C., i8 1o ba undas.
CET

Annr, Pror. CreEverasn, a. [,
Army Signal Office. 2017 I Street.
Awexr, 5. T. (8ylvanus Thaver),

Aweny, JEremian,

Avies, De J. A, (Joseph ﬁﬁq;l].-h}}
American Moseum Natural History, New York,

Arwin, 8, A, Je (Stephen Arnoldi,
Geological Survey. 1518 B Strest.

H10 Ninetsenth Street,

Guological Survey, B 10th Street,

Axmice, CLiFForD, o,
Geological Burvey., 1181 Fourteenth Street,
AspnrrNER, P'ror. Cnamres AL,
Pa. Geol. Burvey, Hamilton Bldg., Pittsbure, Pa.
Arkrsson, Miss E. 8 (Emma Seecombe), a..
Wushington Normal School, 918 Mussachusetts A venue.
Arkixsox, W. R. (William Russum), a.,
Geclogical Survey, 2800 Q Street,
Avers, Miss 8. . (Bugan Caroline), a.,
Fengion Offfice. 502°A Btreet SE,
Baxrew, Pror. Frasg, a.,
Light House Board. 1815 Corcoran Street.
Baxer, Marous, a.,
Geological Survey. 1125 Seventesnth Street,
Barowin, H. L. (Harry Lewis), .,
Goological Burvey, 125 Sixth Street NE.
Bawsawn, E, C. (Edward Chester), a.,
Cleological Burvey. 1715 G Streat,
Bawrie, K. F. (Rodolph Francis
( P h W7 Virginia Avenue SW,
Bawrierr, Cosor. J. R. (Jobn Russell), U, 8. N, a.

Frovidence, R. I.
Basserr, C. (. (Charles Chester), a.,
Hﬂulngmni Survey, #2¢ New York Avenue.
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Beir, A. Gramay (Alexander Graham), a.,
18R Nineteenth Street,

Berr, Cras, J. (Charles James), «.,
1437 Pennsvivanin Avenue. 1338 Nipeteenth Street.

Bigx, Jroms, a,
189 Duane Street, New York, N. Y.
Biex, Morris, a.,
(feological Survey. Takoma Park, IN C
Boevig, Carr. Rocuas, Ja., U. 8. A, a,
Ordnanes Office. 1341 New Hampahire Avenue,

Bram, H. B, (Herbert Buxton), a.,
Geological Burvey., 1581 F Street.

Broogerr, Jawes I, (James Harvey), a.,
Gealogion] Survey. 12807 Massachusetts A venoe.

Boorisn, 8. H. (Sumner Hr.nmﬂn. .

Geological Survey. 58 B Strest NE.
Bovrerre, Carr. O, (), (Charles Otis), .,
Const ind Geodetic Burvey.

Bramn, ANDrREwW, a.,
Consat and Geodetic Burvey, BT E, Cap. Strest.

Brext, L. I, (Lawrence Umtu.rz;mt e
ogical Survey

Brewex, H. (. 1Hnrn5c|-u (raston ), .,
Hydrographic Office. Meridinn Avenues, Mt, Pleasant,

BaewstER, W ILLIAM,

. 1M Btrest.

Cambridge, Massachusetts.
Browx, Miss E. V. (Elizabeth Virginia),

Bonrox, Pror. A. E. (Alfred Edner), a.
Minnenchisetts ;mmum of Technology, Boston, Mass,

Carvester, £, T, (Zachary Tavlor), a.,
1003 F. Street. 100% Thirteenth Street.

Caarman, B H. (Robert Hollister), a.,
Geological Burvey. 1907 L Streel.

Cuarasn, De. Tuos. M. {Thomas Marean), a.,
Geological Burvey. 518 Park Avenoe, Haltimore, Md.

Camsrie, Prree H. (Peter Harrison),

1412 8 Streel,

Geologpical Burvey.
Crazx, A. Howasn (Alomze Howard},
Nationnl Museum. 527 8 Streat,
Cranx, E. B. (Elins Buckner), a.,
Geological Burvey. Laurel, Md,

Corvin, VERPLANCOE, 4.,

Albany, New York,
’ C. E. (Emil Edward
Covkr, E. E, (Emil Edward), Hydrographic Office. 431 Q Street.
Coxns, R, D, (Robert Dodge), a,, Cheological Survey. 1710 1 Street.
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Coseres, W E. (Willlum  Ellervy, ..
%13 Fourteeath Street. 1424  Street,
Davr, Maes, Cagovntxe H. (Caroline Henlev), o,
" 1008 O Stroet.
Drapwiy, Ciras O, i Charles Curlyle, a.,
Geologienl Survey, 107 Harewoud Avenae, Le Droit Park.
Davimsos, Pror, (reonai, .,
Costt and Geodietie SBarvey, San Froneiseo, Oal,
Davis, A. P Arthur I‘r.I'I.'I.'uHI}.__ i,
Gieologioal Survey. 914 M Street,
Diavis, Mes. A P, (Elizalwth Brown Davis),

Dhaves, Pror, War M. (Willinm Morris),
8 Walnat Streat, Philadelphia, Pa
Day, Da Davmw T, (David Tallot),
Greological Sarvey, 621 Thirtesnth Street.
Dhessae, W. Ho  Williaun Hogperd, .,
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