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OUR NORTHERN ROCKIES

By R. H. Cuarman,

1TrTen STATES (SHOLOGICAL SURVEY

of Montana nbout the middle of its

enst and west extent, the moun-
tainons aren will be to the west and the
plainis to the enst of it.  [n the mountain-
o= region the Government has reserved
certain areas for the protection of the
forests, and muach of the regron [ shall
describe lies within the Lewisand Clatke
Timber Reserve.

The archof this reserve isabonl 6,000
square miles and covers both flunks of
the Continental Divide, which here sepa-
rutes the siters of the Colombra and
Missouri rivers, auwd so includes the
maitt  Rocky Moontnin range.  Tle
maior portion of it is mountainous, and
lies betwe=t the Flathend Valley to the
west and the great plain of the Mis-
st 1o the east, which stretches for a
hiandred miles, a sharp eontrast o the
rugpedhess of the reserve. In these
vallev areas are towns, ranches, roads,
antl fences—marks of cvilization, In
the Reserve rongh trails and a few In-
dian comp grotunds, marked by a num:
ber aof ' teepee ' poles, are about the
only coltnre features, although there
arc u {ew calins,

I F a line be drwn dividing the State

It is our purposs in entering the re-
serve to visit prominent mountiain peiks
to build cairns or signals of timber on
their sumthits, to make the necessary
obasrvationsto enable us to locate by -
angtilation these signals, and to compiite
the lntitude npll longitude, distande anil
directions, from other kuown' pomnts.
These signals are to'be nused by tive to-
pograplers n mapping the reserve.

It is also necessary to make sketches
af the route traveled, the existence and
condition of teails and camping places,
to make note of burned areas, and to gel
as much genesal information as possable
of this wild région.

I shall nsk vou to tmagite yourselvds
making o journey with me on horse-
tinck, our limited haggsoe and maoy
weeks' supplivs packed on the backs of
mules, To such places s we cannot
ride and  drive onr trnin, we will take
our loads upon our own hbacks anmd
truviel on foot.  We wil]l pass throngh
the Flathead Valley, take a conrse ap-
proxnately northeast antil, passing the
many ranges wiich make gp the Rocky
Mountain backbone, we emerge upon
the plain of the Mizsour] River.



“Iathead Valley
The Flathend Yallew i 0f oorsider-
able prea—open, grassy, and rolling,
dotted by pondds dosd lakes, the |_15';_;[-:=:‘-=';
being Flathend TLake, which isabout 30
mles long, 5 to 12 miles wide, nod anbout
> yoo feet above the seq

This refion 15 one of the best in the
gtate tor rasme grains amd the harvdees
fruits = it requires litthe or nodreigatjon,
s there 1 an abundant ramisll. It is
lareely within the Flathead Indian Res-
ervation, through which we poss ot
route o the mountaims bevonid The
[ndians, patheringe from all directions to
celebriate the holiday of the Fourth ot
July in dancing and  borse-macing, call
to s to sty nod pitch our terds in the
pircle and -* hove some ton:™" bot oo we
o, the mountains to the west and
sotitb—rolling and beautiful —stralght
up the parrowing canyon toward the
Miz=ion Range, which rice< to the east,
ditectiy in front of s, Here are hilos-
=TS '.l]lll :!.:T.-i.'-i:- it '||T|illl'l'-'||'|ﬂ| —t.l.H'[:.'
trees, il Frateful shade.

The summits of the Mission Renge
grodunly increase in height toward the
asith and culoitate o Mellonnld Peak
which s abont 1o,000 feet above the
sei.  Lhis peak wears perennial snow,
has several glacial remnants, and s dif

Migsion Range in brack grrotand

tenlt of ascent late ih the season ofte
neavy snows,  The peak 15 one of the
triangnlation stations of tlie Geological
Survey, and T have attemipted 1o climb
it on fouroccasions, the first aod the Tus
bEne sucveasfnl,  The unsuceessinl at-
tempts were e m Octobetr and No
vembet ; the stuooessinl ones i [uly and
Angrust, i

-!||'- W astehil we ornss THANY STHMY
banks, and eventually muke our camp
High m the ratnge ot the most available
where there 15 only five feet of
snow—ii sharp contrast to the valley be-
hind ws:  Our horses and mules are led
a Tew handinls of grain—"" tokeepthem
cheerinl,”" as the packer savs—aml we
start Tor the pass and peak ( MeDonald
|'|f-' the enstest tonute, o Wearving one nf
best, We skirt the clifis, have superb
views ot every hand, the problem al
wavs it front of us white and forbid
ding, After maosy hours of steady but
not dungerouns chmbimge, weat last stand
on the summit, gheing from the mdst
of winter to the sunny ploins of Stom-
mer, miles away and thonsands of feot
below, We are wetl to the skin, anil
the wind penctrates all the clothing we
cate wear, so that the return s begun
as snon g5 possible, '

St
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The wenry ¢limbing: through heavy
snow 15 replaced by long, exhilurating
shides down the hard slopes, the spike
uf the alpenstock seratching an deep
track o the snow ond our knees aching
with the long tension, and at nightfall
we reach camp, to find that every gunny
sack, many saddle blaukets, amd the
front of my watet eoftt  live all
bttt eaten by the hingy inules

The Missson Kange 1s the western
miost of the severnl ranges which col-
lectively repressutl the Rocky Motin:
tatms, and’ 1t reestves more min and
snow thatt the rdees to the eastwand
being thefirst to intercept the moisture
lieden winkids from the soothiwest, The
range & mbch stesper on the western
slope than on the eastern, which 15 ac
counted for by the peologie stroctare
bt dt the top ol the rudge so much

:rl||1l-|

nre

&y

glacial erosion has taken place, somany
nmphitheaters: amd deep porges have
been cut, that the crest 15 broken into
nortmeber of 1solnted penks

We find it is made up of a series of
limestones, which dip to the northeast.
with some yuartelte and intrusions of
igneoms rock, the west {ace bemg a
balt plate, The stratification and =]i[+
of the bells are clearly shown ol the
VIEW O Page 371 This mny he taken
ns o tvpe of the rnges west ol L hes
Contrhental Ihvide

T the east of the Mission
lies Swan Valley, extencing
miles north ood south ond  berne almout
ro miiles wide, (It 1= ddramed by Swan
River, which heads in the snow amd
iee fields of the Sinavel-a-min Peak mud
[ocko Lrags gl flow< northward {or a
titie 11 4 NACTCGW, How

I{'.m-..:-:

“Oi1ieE 55

Ly A K

FOrge,

*We =tari Tor tlhe pass and peak ( McDonald ) by the easiest route



5
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MeDonald Peak rom East.  Lace Lake in Foreground
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occupied by Loug or Elbow Lake, then
through o wide, gently graded valley
o Swati Lake, whith in toro empties
mito the Flathend Riwver. This valley
is Aot and t-shaped, has many ponds
and smalllakes, ond is densely tim bered,
with many small " parks,"" grassy and
beantifnl., Several davs are consomed
m making the descent to, and crossing
the Swan Valley, as it i= difheult to ac-
complish in on east and west direction,
The timber owl trafls are in many
places choked by wmd-fallen trees, and
our knimals ore jumping these logs, their
legs seraped ond bratsed ; but they are
well fedd, a8 grass of ‘the best qunlity is
ol o many open meadows.  The
river, fowing over gravels and. sand,
aboniniids in fishy, nod we feel that we ore
I A cAamper’ s paradise.

The runge to the eust of this valley
% the Swin' Range. It is the highest
and least broken rdge in the regmon,
the higher poaks rising to tepuand eleven
thousamd teet. It extepds {rom the
south Tine of the reserve to o point
northeast of Kalispell, where it is cut
by the Flathead River in agorge namesd
* Badrock Convon,”” and throngh which
the (yreat Northern Railway passes

Like the Mission Range, the Swan is
steepér on the west slope.  The rocks
dip o' the northenst, nnd are folded and
fractured o o Iarge seale, and superb
views are constintly coming hefore us.
Our trail op this slope s ploi, but
steep and Hard, and when the pass is
reached we are four thousani feet nbove
the volley:  Stonted pines and scauty
grass surroutd s here, Inkelets dot the
Battoms of the narrow porges, and the
mighty peaks rise fur obove s, To
rench these peaks we find that the route
to travel i along the ridge.  The clilfs
are phout 1.on0 feet high. We remem-
ber that while trving to reach the Hol-
land Peak in rgoo this ridge was so cov-
ered 'with glare ice as to be improctica-
hle: o long detonr wius secessary nnd
the total climb of ahout R.ooo feet so

363

wearving, that one man collapsed as we
retiurned in the darknes,  We conlid
not leave him to sleep with oo awaken-
g, in the snow, so rolled him in can-
vis, fastened « to his feet and shoul-
flers, amd toboggnoned him down 2,000
feet tooa frosen camp.

The eastérn slope of the Swan Ronge
we findd 1o be in the nature of a bench-
land ent deeply by gorges and canyons
eroded by local glociers, of which only
the remnants remain,

The Swan Pesk Is the highest of
the range (about (1,000 feet), andthe
largest ioe mass of this range flanks it

The Swan Ridye s the westérn rim
of a large basm dmibed by the South
Fork of Flathend River, aml the de-
seent to the valley s long and rongh
ame] the trails much choked by fallen
timber. Ouor route s aoross the shelf
Iving between the crest rndge and the
final steep dlope of the valley proper,
which is heavily timbered. There 1= n
tradl the whole distanee from-the head
to the mouth of the South Fork, but no
hovice mitst attenpt to follow it

At n point east of the Holland Peak
the valley of the South Fork of Flat-
head is broad, Aat-bottomed, and cov-
ered with fine, open timber and with
grues, amd at this point our trail follows
the river bottom or ascends to the
slopes of the gruvel deposits flunking
it. Here we hnd evidence that the in-
domitahle prospector in s quest for
wealth has anticipated onr armival,  His
cabin is decaving and s tonnel-4nmouth
caving m, nud we find that ¢oal is his
ambition, from the nature of the mute-
rial on the river hank:

Many miles below, where the strenm
cros=es severitl Thmestone nilges, it runs
in o shoarp “*bopx ™ canvon, and the
trail, which follows the ennvon brink
quite ¢losely, is difhcult and dangeronus ;
it 15 somstunss §u the water and at
others elght or nine hmndred feet abny
it. [t is often a great problem to'get
animals across the canyvons in which the
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Erosion of Limestone pear Silvertip Peak

1 '|| 1"_|lI Fr”"'lll -!|.||'_ i 1|;"I:I||.‘_|.—.I Bik ||I|']'I."1_—-_ II'I.I r||.1| III |I'|I|'|.'| J“ll'll :l”.l‘_" .|||.= Itl‘ll'

«ile streams join the main river, and' to
cross the river m these canyon districts
i E]|:i_|u-1!-,1"h]_1j_ When the woter s ligh,
traveling in this wvalley s out of the
guestion. Al one p unt the whole rver
when at low stages, flows i twe ol
tels. each not more than five or six feet
wide, which mav be crosesd dry shoed
by« springing over them, though the
waler is so foet or more m depth

Fulike the Swan River, the South
Fork is doing much work m cutting a
wav throngh the Timestones ancd shales
which it encounters, the canvois being
picturesgue 1 the extreme.

The ridpe next to be scaléd to the
elist of the South Fork 15 the'Contimen-
tal Divide—the watershed of the Rock
s whitch =5 Hanked by numerons spurs
ot pairallel ** raompart*’ rdges =hiewn in

the views taken from the Siverlp
Peak. This peak we have found to be
ensily climbied, 1he pack-mule carrying
instruments o within 300 feet of the
top. 1t is a huge miss of limestone on
top of p platean gnarded by long hines
of cliff, with sentinel peaks at every ap
proach. The plateau is almost thevoid
of vepetation, the surface heing worn
intudnnumerable channels by the waters
ot fram hnge snow hanks, n pave
mett not calenlated to Increast: our rate
af travel many miles per dav,

1Tpon reaching the suwmummt of the Ih-
vide we discover that the olifis which
we have continnonsly sonled or cipcled,
wtird which face southwest, are replaced
b gtmilar ones facing gorthenst, so that
our difficnites, which hiive been of a:-
cent, become ones of descent, and mny
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i many places be accomplished with
no effort, Vetle fun, and less eonmifort,
uriles= preat care be'takén.  Continuing
i ORET IIT'I'EIthLHtE'II.:l.' L FSE . Wik I'II_'.'!l-I_"iI.
the headwaters of the River of the Sun
by o rongh tratfl—prent peaks, now of
linp=tane, hght vellow, buff, or bluish
i color, and again ol shales, red, green,
and sinte color, on oo,  The
Sun Hover was named by the Doidians
somesny onl aceount of the brilllanee of
the hight, due to reflections from the
many chff walls @m0 the upper reaches
nnd rom the open, light-Laf colored
plmn east of the mountaimns, It was
long tsed zsa pathering point for the
tribes east of nil the mnges for the
“aun dance,"" It might well be natned
for Jsolus, as s canyvon serves 0= i
futmed through which all the * winds
of heaven ' meh {oreser

CVETY

H |
if
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In the vailey of Sun River are ng-
mermis  hot sprngs  dand  degowrds ol
spring=s long <ince extinet. The In.
dians use the waters of these springs
for drinking and bathing to cure many
silments, and todav the location 15 one
irequently visited by cammug parties
friom the valley towns,

The Sawtooth, or Sun River Ranuve
divides the upper branches of Sun River
from the Missouri plain, and 1= the east
front of the Rockies, Therocks of this
rauge are largely light-colored  Hine.
stontes, ath] e faulted and eroded Inte
hoseries of ragged, shorp peaks rising
abruptly. and are very irl]!'-'l'E_-‘w---E'.!_‘

Prom the divide until the open plat
15 reached the Sun Kiver crosses no less
than twelve ridees, uanally of Hiestone
(Tt sometimes  igneons rocks0.  pnd
ciits a chnyan throbtgh each, similar to

Contmettal Thvide

ast Tace ol CHif vear Sivertop Peak
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those deseribed in the valley of the
South Fork of Flathead

The abruptness of the ranged to the
enst of the IHvide and the lites of con-
tinuons chif, make the trals across them
steep, shippery amd doangerons, anid de-
tonrs of mny miles are ollen gecessary
in order to cross some unhmken hine of
cliff. We find 'n tratl which we built as
lomE ago as "oF,; =mmre nsed only by elk
andl deer, amd which s st1ll in conditon
to use ; and at last the pack animals are
safely over tt.  Thiring our joumey we
have foomd many difficolties—cliffs and
cunvaons in the moutdtains, and in the
'.'|Ll|t=_'.'t_= Lhe problem hns been to make
i way through dense forest growlls,
often complicated by large sreas of
wind-fallen timber and sometimes by
swampy ground, or all three of these

NoRTHERN Rockies

Fenlagon Peak

309

laainest o |

conditions at the same time, when the
problem has been well-nigh dishean
ening. We are somelimes cob{ronted
with the débris of a sttowslide, which
makes oo small dielay tnoonr progress
townard the objective point. “We have
totoad larpe areas thit have been burrned
over by forest hres, which transtorm
Hive, cool forests juto desolate tangles
of dend trunks, oml we linve passerd
through hres, smouldering which- wonld
have become a ragmy conflagration with
the advent of a heavy wind, a byono
means uneommon thing in the mointain
distriets.  Thede fires ate often started
by [odisgos, out hantinge, who heald
smidges to protect their horses from
the big Hies and miosguitoes, and so pre-
vemit the amimnls  from stampeding
These insects are o tertible pfffiction to
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ooth men and bensts, and are omnipres-
ent in the valleys dunmg July ami An-
st

We have fonnd that the wenther con-
ditipn at any given me s of 1o small
tmportanes In endeavoring to proseente
work 1o this region. ln the mountains
sow may fall at any time; Joly amd
."'l.l.],'_’,li'—-1 are by 10 menns L"'I'.LLLI.'I" 1TCHI
snow squalls; and Seplember '..".||| il
wavs birine o storm. New snow, whether
fuiling or Iving, will alwavs be no samall
factor in the difficnlties attending a
cimb., In Oetober, 1000, the party
maide thres attcmpts to reac h the sum
it of the G, N.'" Peak., The third
wils suceessful, but dunng the sedéond
uttempt shides of Do mean proportions
pissed, one a lew vards ahead and one
but 4 few. behind the party. These
slides were of the newly lallen snow

NAL (GGEOGRAPHIC

MAGaZINE

and passed over smooth rock surinees
with g comparatively stow motion, the
front of the moving mass turmng wisier
s tHe breakers do om the beach at the
seitshore ; the sound wes o *' shush ™' of
|lm' tone but gocdly volume. I canght
w oone of these a man wouledl De rolled
gver and wader and inevitobly smoth-
ered

But the time ha< come when prov !--
jons are exhousted, and the leader of
the pack-traim 15 turmed toward I'.|11'.'
nearest accessible point of supplies. Al
the flret eabin—a lalfbresd’s—we obtain
a little tobaccn and flour, enough 1o
parry us to the The mountaizs
are slowly left behiod uy,  and  low
ridges, much searred by forest fired, the
nsunl ac Lc_uj]_.p.'jmn:u'lﬂ of approaching
civilization, give way o turn to the
grussy hills and fnally to the open plomn,

SLie,

Pact Train Crossing Limestone CHE on Trail Built of Green Timber
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Misseuri Biver Plains and Pack Train

“The wmouytnips e slowly left behimd ws

penles, Tpok upon an spparently oumdles praitie, Blazng hot. dasty, soil shadowless

where our eves, so gcenstomed to the
criza and peaks amd such limived hon-
rons; look npon an apparently houndiess
pruirie—blazing hot, disty, and shadoy-
less « but with detters amd news of the
W nﬂ:l doings at the post-ofce,

The fuscinition which is born of ex-
ifltd}ri['lﬂjl_'l and travel 10 a great moun-
tain region never quite leaves one, and
the northerm Rockies nre 0 beld worthy
of any man's study. The Jdivemity of

s aeeusionned] $9 erners Al

] olr eyves,

the detmands upon him, the imspirmg
scale upon which his surroundings are
builded, make homan sceomplishment
seeinl, in oo mensare, vaim ¢ Dot there are
obstacles to be overcome, requiring all
his ottention amd effort ; =treams to
be forded. glaciers: ta pass; cliffs to be
soaled, and mighty walls, messtired by
thousands of feet, tempung him to
preater efforts, fitting monuments 1§ he
fnils



LIMITING WIDTH OF MEANDER BELTS

By Pror. Mark 5. W. Jerrerson,

STATE NoryMalL CoLnkce, Yrsiraxt, Micuicax

“One of the miont charmitoristio features of wrewms, whether large or dnimll, &= the ten

ey bo wind th

Tunloit The 41 0

e thieanders lereasms with the volome of the stream,

seTpetilitg curves when the angle of dechivity is Tow, amd the gencril surface

of the couniry inlernbly level, " —Seidde » Frad Mook of Gewloey, 3o oo, f

“The Meamiler, a -tr.lar;‘rlim_-_ river of Asiatie Turle
i

_ 757, s
v, bt priven (B8 pame o Wi Huer
A moadow

hedak sy swnmge around earves soasrrng onily Joor 5o feet arross. The oarves of the Jiwes

Musstsai ppd are from 3 006 nibesd neross " —dhris s P pdrcad Goograpdl, BA. 223-228

HE present paperseeks toestali-
lish o lirmt for the width of the
belt of meanders of any given

steenm and fnds that Hmit to besighteen
times the mean width of the stream at
the ploce, the depth of water nnd the
volume of stream discharge being neg-
ligihle in the present state of geographic
Enowledge,

If we examine the course of anyv well-
mapped wenndering river, as the Mis-
sissippi at Greenville, Miss,, we shall
observe that it is very irregolar,

Stretehes of wide-swinging wesnders
altermute with stretehes of  waveringe
course, where the river trends alony o
straight line, but with tremulous lean:

ings tooneside or the other.,  These
wavering stretehes are further embor-
rassed by satud bars nod islamds Aung
into the river's path in disorder. The
meandering stretehes are distingnished
by n more positive, self-gssertive char-
Acter, the sand bars are pushed mostly
to the inner bank, while the channel
hngsthe onter at ench curve.  But here,
tho, 15 p certnfn hesitancy in the sweep
of lines; suggestive of numerous factors
of control. Even disregarding these
minor waverings, the meanders display
great variety of type and dimensjon
witlin short distances,  Alopg the Mis-
sissippd mny be observed circles of dif-
fermmg radins, ovals and ellipses distorted

0 MILES

The Mississippi at Greenville
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The Theiss, Basin of Hungary

in every coticeivalile direc¢tion with re
spect to their own axes and the trend of
the river. Certainly there 1s great diver-
sity, even nppearance of disorder; here.

But when the processes that are
changing geagraphic forms are studied,
svatem and lhw become at once more
evident ; not that the process is more
systamatic or observant of law than the
resglinnt forms, but only a mid con-
scions of proves can perceive the ays.
tetipntic element in the forms.  Atevery
hened i the stream-cut biuff witliout and
prowing sand bar witlin,  Along each
wavering streteh lie the oxbow Tokes
and sloughs to right and left. Fvery-
where #re seen signs that the tivet,
wandering too far to right and left in
its meandering stretoles, recuvers iself
by cutting. off Joops it has plonoed be-
yvond its powers, o again Stagoer nm-
Jesaly, gathering momentum across its
vitlley as its thread rebounds {rom bank
t bank amd presently begins meander.
mg anew,

To measure the width of the helt of
meanders between lines tongent along
the swings of the riverto right and left

B L0 measure o varving quuntity that

finuds it oiinimumm g wavermg reaches
and 785 maximam i swme strong grou
of ‘meanders.  This value must be se-
lected as chnracteristic of the river, since
the river's swinging tendency finds in
it its fullest exprission,

There are mnny dificulties in the
measnrement of meunder belts,  In
practice. judgment is arded by the pres-
ence of cut-off loops and by the empir-
ically determined fact that streams rarefy
attait their moximum width of meander
antil the helt i= two or three times as
witle n= the snecessive loops are destant
atong the general course of the river.
This ratio is given for the rvers for
which data are tabulated st pages 3738

M

amnd 379 under the lﬁEﬂ.ﬂjﬂg Fii menn-

der belt divided by distance, 11 gives
an excellent iden of the stage of devel-
opment of any system of meanders.

WHY VOLUME IS NEGLECTED

We have very little acournte knowl-
etlge of stream discharge to obtain gopd
data for the rivers that are otherwise
sititable for meander study,
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The following is a briel oothne of
meethiod and result of an attempt in this
direction, ‘Three streams were first con-
sidered as having muature meanders on
flood plains of very slight inelination.
They were the tiny Matfield ot Kime-
wood, Mass,, the moderate Oder at
Rosel, Silesia, and the giant Mississippi
atl Greenville.

The Mautfeld was carefully mapped
for this purpose.

Essential quantities, such as the me-
ander belt, were measared directlv on
the ground.  As rou-off could only be
determitied by obaervations through a
long series of vears, T thought it better
to utilize the results alteady obtained
by 36 atl 19 vears respectively of ol-
servations in the neighboring Mystic
Lake and Lake Coclichunte watersheds.
I obtiined the results from Water Sup-
piy antdl Irmigation Paper No. 35 page
34, that en thoee basimns the run-off was
vespeetively 140 and 1,40 cubie Test of
water per second for every square mile
of surfoce.  Asthe Matheld bhasin above
Elmwood Village bridge hos an arva of
about 43,5 square miles, making allow-
nnee for the watér diverted to the use
af the city of Brocktom, I estimnte its
rut-off at an average of 63 cnbie feat
persecond,  The meander Ielt ix about
450 feet wide,

For the Oder we Iearn from Der Oder-
strom, Berlin, 1546, map 11, that there
15 0 typical receut cut-off at Kosel, The
mreander belt is 4 688 feet wide, The
sume work puts the Oder's discharge
for mean stages, with the Kosel gage
reading  L.2g meters, 6t t.ogoy cubic
teet per second.  According. to o tahile
by Loeschmann, Beitrige zur Hyvdro-
graphie der oberen Oder, page 53, this
corresponids to an average annual flow
of 2,407 cubic feet per decon].  Thiy |s
prolmbly too small o quantity, as the
volume dischorged at high stages mnst
have o far greater departure from the
mean than that at low stages

The Mississippi data are from Park
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Maorrill's Floods of the Mississippi River,
Report of the Chief of the Weather Hu-
reni, 1806-"7, poge 301 and plate TV
Adding the dminsge of the upper Mis-
sissippt, Cliio, Missourd, and Arkansas
basins to A, B, O, and 39 D in the
Central Valley, I estimate the discharpe
at Greenville at 370,000 cubic feet per
second.  From sheet 14 of the pretimi-
nary ‘map of the lower Mississippi it
appears that the meander helt attiin: a
maximum width of 53,000 feet at that
point,

Since the doubtfil data for thess
stredns was all I had access to for ma-
turely meundening streams, T looket] for
what confirmation might be had {rom
varlous rivers aot on typical flood
plains, but Bowing in inherited 1wein-
ders pow meised in the regional Appa-
Inehitan and Alleghany uphifts. T found
rit-off estimates for thess streams in
F. H. Newell's Hydrograpliic work,
Nineteenth and Twenticth Reports of
the Directorof the U, 3, Geological Sur-
vey, section Hydrography, Meander
belts were meastired on the topographic
maps af the Geologionl Survey.

To show the departure of these
streams from the Hood-plain tvpe the
feet of descent per mile have been in-
clided in the table in the column hepded
£ b Heads that contarning widths of
meander belts in feet, while md heads
the columin of dissharges in cubic fect
per second.
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Calling the Tennesser comparable to
the first three rivers bocause of its mod-
erate descent, we may constroct a ctirve
with discharges for ordinates and mean.
der belts for abscissas. The curve is,
however, determined at points too few
and badly placed to be of much value.
The following selected quantities indi-

cate well énongh its ¢haracter -
s nrdr

O O

300 1y 0s

I, 00 2,600

£ 000 7y

10,000 18,700

50,000 18 o

100, OO0 F3. 5060

RO, OO0 S} M)

That s, the larger the volume of
witter discharged by o river, the wider
ity meander belt, but the difercncer in
width are less as the rivers are greater
in volome,

The data for incised rivers do not fall
into this curve.  Such data do not sif-
fice to estnblish definite relations.

HROME THEORETICAL COXNSIDEHRA-
TIONS

Stream volume i a function of width,
depth, and velocity. Moturely mean-
dering streams may be regarded as find-
ing their slope too steep.  As this gave
them more energy than was needed to
carry their load of waste seaward. they
emploved the exeess in catting sidewise,
forming meanders uoti] their slope was
thus lengthened and flattensed to their
taste.  The Mississippi travels 8o miles
nlong its winding chonne! in fowing
from Greenville to u point 25 miles due
south. In so doing it reduces its
descent from 7 inches to 4 inches per
mile.  When a eut-off thwarts further
lengthening of the course, we must
spppose that the proper slope has been
already reached. So matarely mean-
dernng streams will have courses tend-
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mg to a minlmum of inclination, differ-
ing with each other chiefly as they
carry more or less silt. It s prolable
thut meander-cutting, like all other
erosive work, is chiefly effected at re-
current moments of more intense activ-
ity. Perhops there is never a cessation
of the entting on the outer bluff ; yet
the greater part of the work will be
done at times of swollen watersi. At
these moments the streams are bur-
dened with silt to their utmost capacity,
all of them alike and each of them m
s mean thresd of flow. The swift
outer rcaches are “still eager to toke
more earth from the bank, while every
check within a bend is the scete of act-
ive deposition.  As the loud of siit de-
termnnes the slope needed for itz trans.
portation, here Is another ngency tend-
ing to uniformity of slope in all streams
with welldeveloped mennder svstems,
These considerations look to the elimi-
nation of velocity asa vonstant factor in
the volume of the stream @ there remiin
ns varying fsetors width and depth.

We catinot assert that at the time of
most effective mennder-making depth,
too, s & comatant, but there ke consid.
erptions which tend to show it has lirtle
c¢lffect on the width of mennder belts,
~ The width of a meander belt depends
mmmethutely upon the sharpoess with
which a stream can thrn o cormer.  (en-
erally speaking, the longer the radius
of curvature, the wider the belt. gnd
the shorter the radius, the narrower the
belt.  The stream's difhieulties in turn-
ing increase with the stream’s width
quite apart from its depth;

Material cords and cables offer some
imteresting analogies, A thread mny he
dotthled sharply on itself, a string less
sharply, while a large mpe or eable can
oily be bent in o wide, open turn.  The
difficulty 1s with the inside strands. The
thicker the rope, the more there are of
*._l.hf.-tu. and the more they insist on tak-
mg up room and holding the bend open,
If a Board is to be bent sidewise, an in-
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crease in the width is a greater hin-
dmnce to bending than un increuse in
the thickness in the propottion of the
square of the increment, donbled width
being four times as effective for resist-
ance as doubled depth.

Strictly, in the case of the turming
river, it i a matter of momentum,
Conld we have & single thread of water
flowing mlong a curved or crooked
channel, its turns wonld be made with
ease, however sharp; butactual streams
are always made of many threads of
water side by side, and when the outer
thread seeks to rebound from the outer
hink at o turn, the momentun of the

inner thteads drives it along in 4 course:

that is kept straighler in proportion as
there are more inside threads of current,
A column of men, marching, lurns as
ensily with twenty files abreast us with
ane, but only bécause the inside man
has been traiued to stand still and
merely totates on his axis until his
companions have got arovud the cornes.
The inside thrends of rniver current have
no volition, o traming to stop and wait
for their neighbiors ontside.  Their mo-
mentum carries them along and ther
number makes the twm longer, the
meander belt wider. :

Inview of these considerations let us
return to onr table of meandor bislts and
consider the stream width 1 each case,
The table is here reproduced, omitting
full and :lir.ﬂhnrﬁr, atid introdocing two
new colummns, headed o for width of
stream in feet, and ”;ﬁ of ratio of mesn-
der belt to width of stream.

TN

B et o " s | Fluce.
Sttt aiw| o 1500 | Miarwobil, Y
Cidero . § PAs gy 15| Kosel &1ewin
Sinmlanbgr gh.oom | T 1%4 Greouvile, Aine
Hiwrwal oo | doom | s $5.4 | Canlom G,
1 0 . Jeem— TN §2.8 | Maihunan, Vi
Greenbrier. | 4980 | 508 ) 10,5  Aldersoiy 'W. Va
shemnodomh .| s | Soo) g Near Pobainee BRieer
Tenuemes . | F i ) §i0

| 6.8  Chuttanoogs, Tean
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Here is a good sugpgestion of a cou-
nt

1 Bn-l-_
e

these rivers were selected under con-
straint when [ was trying to ntilize the
best meanders that otcurred near points
where measurenents of volume had
been made. We are now nble to select
the best flood plains, and on these the
hest-developed meanders on any Ameri-
can or European maps that are accessi-
ble. “T'he list follows as Table A, No
stream has been excluded because its
ratio was discardant. Many were re-
jected becamse of too small a value of

the quantity Tf. which gives the rutio

stant value in the colummn

of menstires ot meanders noross and
along the general river course ; & Tep-
resents the distanee from meander o
meander nlong the river axis.  Starmed
rivers have cuts-off near.

The mean meander mtio is 176,
Stndy woitld denbtless remove some of
the discordancies, The Rhine near
Spever and Worms, as the accompany-
tng map shows, i5 @ corrected stream,
flowing in an artificial channel. The
wilth of the meander belt may be meas-
ured from the old course, which still
subsists, hut the width of the nver,
measured o the wrtificial chanmel,
which s confined hetween walls, is
probably less than that of the uncor-
rected stream that made the mesuders.
This must tend to give an excessive
value to the meander ratio.

Tt s interesting to obsérve in the case
of the Rhine thot the food-plain width
s not far from the wadth of the maxi-
mutn meander belt.

The small ratio for the Missis=ippl at
Baton Rouge is of interest with the
wpener character of the meanders in the
lower course, where each orim of the
river seems 1o point away from the next
armupstream instepd of swinging around
toward it. A litte farther ond the

river stops swinging, to rush headlong
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to the Guif, The same openipg out of
meanders s noticed at Teesmouth and
at the mouth of Seine and Dnacster,
The Panare amd Tagliamento come
froom their mountains overburdened with
waste, amd flow where it encombers
them in braided courses. The meat-
dering streteh examined for ench comes
just helow.

The facts ascertained by on exami-
nation of mcised river=s are of sufh-
cient interest to be pow sommarized
ttt Table H.

The ratios run kigh. The avernge
is 36 OF all single rivers studied,

=mall,

Tae Narioxan GrocrarHic MAacazixe

might look for some local catise for all
three did not the Agout, in the south.
west of France, agree with them. Yet
farther from Paris. Seite 24 and Seine
afy have values nearer normal, s there
interference with the streams by wall-
ing or dredging sufficient to expluin
this abnormal mtio? The great use of
these streams for [nternof commerce
might easily lead to a deepening of the
channels at important points, amd ths
would tend to marrow the stremm omd
inerease the meander ratio,  The width
tahunlated for Seine 25 is suspicionsly

This wounld be comparnble to
what has happened to the Rhine

| MILE

The Forthat Surling

the ninst interesting is the Dmniester,
with two messurements in cach table.
On the flood plain its mtios are 143
and 164, and 34 and 38 where incised
in the mountains, This s the same
story as the longer tables tell of menn-
der belts that widen out as thev are
incised in the rocks, It is to be noted
that the river widens in the mountains,
but the meander belt widens even maore,

The exceptionally high matice for
Seine, (Oise, and Marne go with the
quite ns exceptional symmetrical form,
The Seme and Marne at least are quite
as regular in their ourvatore as the
Mississippi and quite of the flood-plain

type. Note the large ratio n-m, Cine

at Mannheim in the process ol
| “‘correcting’ that stream,
Seine 25 and 26 have ther chan-
niels divided in two by -a contin-
vous- line of islands, as in the
Rhine in the Schieferpebirge, but
more nutiierons.  Very likely the
Agout has too great a width as-
signed toils meander belt because
of what I may call compounding
of meanders, which very often
makes it hard to measure Hood-
pliin stresms, notably the Koros
on the plain of Hungary. The
| accompanying sketch of the Forth
at Stirling illastrates this com-
potinding. €& may be regarded
as the immediate axis and A4 & as the
original axis, Such forms are common
in the small tributanesalong the central
villey of the Mississipp.

I comtrast 1o the curves of the Seine
just noted are the stiff zigzags of the
Nolichucky amd French Broad shown on
figure 3, ne characteristic of inherted
incised meanders. We must thmmk of
them s once swinging freely on a low-
lying plain, but their incision in the
rising land hosset them rushing swiftly
from turm to tum where ouce they
swong in curves, The desp-cut mesn-
ders of the canyons-of the Colorado ap-
pedr from the maps to have nothing of
stiffness or zigzag in their form.
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French Broad and Nolichucky

It should be remembered thiat there
are no true moxima for incised meander
belts, since the cut-offs that rebuke the
Nood-plaimn stream when it undertakes
ventures bevond its strength cannot
readily oceur when the stream bed is
sunk deep in the rocks. The average
difference of the flood-plain meander
ratios from thelr mean is 1.3, of the in-
cised meander ratios 12:3, “There is oo
necessary limit to meander belts when
incised, amd soft rocks may facilitate
high values.

THE WIDTH OF STREAMS

A brief examination either of astream
or o good map shows width to he very
variable, not merely from foot to foot,
from mile to mile. The most striking
case that I have come across is on the
Prestonburg, Ky., topographic sheet,
where Levisa Fork of the Big Sundy
Aows for 1o miles or som the southeast

of the mup with a pretty constant
width of over 500 feet in 4 deep, narrow
valley. Then for 5 or & miles near
Prestonburg it is barely 300 feet wide,
though the valley Is opener.  Later it
again widens out to the northward, 1f
correctly mapped, it is clear that such
variations would be important in mean-
der studies.

If examination be continued throngh
the seasons, the chan nt one place
hecome wvery great, _grﬁ ﬂt:l.i._tnnﬂ:-nﬂi
in height of the water at a river gige
are incessant, oot merely through the
vear amd month, but even through the
dayv. As the slo that confine the
stream waters to right and left are gen-
tle, the fluctuations in width are moch
greater than the changes on the gage,
At high stages partionlarly an inch rise
on the gage may merease the width of
the river by many feet In drought
stiges there i5a narrow thread of water
meandering on its own law in the bot-
tom of the stream bed ; at flood time
the whole plain is submerged, and if
there is then o teqdency to-mennder, it
s in long curves wholly unlike those
the river is familiar with. The mean-
ders of the maps are, of conrse; those
of the stream bed, This is confined
by steeper slopes, hint still by slopes,
cansing it tovary in width as the water
fulls or rises, It s 10 this bed that the
stream is when it carves its meanders,
and if it varies there in width, so is the
stream bed the scene of varyving mean-
der tendencies. Some of the irregn-
larities in the resultant meanders are
due to this canse.  For the Preliminary
Map of the Lower Mississippi the stage
adopted for mapping is abont one-third
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of extreme oscillation above low water.
Far the Umited Stites topagraphic maps
such details probably do ot come
within the limits of accurncy aimed at.

It would be desitable to know for
every stremm the wudih at waich the
water stands longest.  In practice the
measurements taken from the maps are
subject to errors 50 much greater than
this uncertainty of stage that no great
hitrth restlts from {tsneglect.  In fleld-
wirk mappine should bhave regard 10
this point.

LONULTRIDN

There ore already depicted on good
maps Mmany rver courses to which the
criteria suggested may be applied, Ab-
normal resnits should be traceable to
local conditions.  But the vast majority
of meandering rivers are tod small Lo
admit sccurate measurement from such

PEARY'S WORK IN

FTER four vears of bnlliant ex-
A lorations in the far north, Peary
asreturned to the United States
and his last Arctic campaign 15 ended,
A summary of his work durihy the first
three yvears of this lust expedition ap-
peared in the October, 1899, and Ox-
tober, 1gar, numbers of this magngine.
His work during the past yvear is shm-
merized i the following modest report
to Mr H. L. Bridgman, secretary of the
Peary Arctic Clob;

OFFICIAL REPORT BY ROBERT 1
FEARY

fafedd Nvifuey, Beplembery

Left at Enk Harbor, on the Elles-
mere coast, August 29; the party reached
Payer Harbor September 16 crossing
Rosse Biy partly by sledge and partly

, dans
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mapping as they are jikely toget. The
essential measurements are casily made
oft the ground.

It is now evident that the Matfield,
the studv of which has led 1o this dis-
cussion, hos not a typical flood plagn.
A jo-foot rver demands a sq0-foot me-
ander belt.  This it hardly hos between
its bluffs, as n glance ot the map will
show. The river 1» still cutiing at
thésé blufls to remove the restraint they
OW eXercise on its meander system.
Though its plain may be ealled incised,
it is not due to the incision of meanders
inhented from & previots cvele, but
they are tather now hrst dwulupmg
on o somewhat unoven sarface of gla-
cial deposits. The presence side hy
side of oxbows and slonghs with the
close-pressed course against the hlofis
snggests some distinetive epithet like
hindered, embarrassed, or bluff-bonnd
ruther than simply undeveloped.

1Qot-19C2

by boat, then walked across Bedford
Pin [sland.

About a4 week later my Eskimo he-
gan to fall sick, ant one escaping. By
November 19, six adults and one child
were dead: neariy all the others very
wealk, but out of danger, Earlv in Jan.
uary Eskimo came neross from Anori-
tok, bringing news of the ravages of o
fatal epidemic through the tribe. Word
was sent back by these scouts for as
many of the sarvivors as could to come
to me, and by the end of the month
thev began arriving.

In February a large depot of dog-
food was established near Cape Lonis
Napoleon, some 6o miles north of
Satne, .

March 3 my pdvance party of six
sledges, in charge of Henson, left for
Conger.
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March 6 1 started with the main party
of 18 slédpes, leaving Percy in churpe
at Payver Harbor.

Conger was reached in 12 murches,
artiving within an hour or two of the
Hfh'liﬂtt' paTty,

Erfpurt_mg party of HEskimo re-
tummg om Conger brought down the
mstruments, chropometers, and Artotic
lihrary,

Eight marches more took os to C
Helila., The north endl of Rob=on Chan-
nel wos all open water to the Greenland
craat, ol hikesof water extended north-
wird as far as could be seen from Hladk
Cipe nnil Cape Rjiwson.

From Hekln another supporting party
returned.

April 1 Tstarted northwand over the
polar sea with Henson, four Eskimo,
and six sledpges

(dd floes covercd deep with snow and
intersected with rubble ridges and lanes
of voung ice wete encontered from the
morment we left the ice foot.  The same
kitd of traveling (except the lanes of
yooung 1ee) was found by the Eaglish
expedition of 1876,

After six marches opett leads anmd
floes in motion were encountered.  Two
natives were sent hack,

As we advanced the flocs hetame
grnller, the pressure ridges on o grander
seale, and the open lends more frexquent.
Fachdoy's march was very tortuous anid
our general course ideflected west by the
character of the ice,

Finally at 847 17" north latitude, north-
west of Hekla, the polar pack became
impricticable and further eforts to ad-
vance were given up. New leads and
pressure ridges, with fogegy wenther,
made our return in some respects mote
trving than the advance. Hekla was
regained April 2¢ and Conger May 3.
Leaving Conger May 6, Cape Sahme on
the 17th, a few daoys later, I went north
as far as Cape Lonis Napoleon th com-
plete the survey of Dobbim Bay, retumn-
g the first of June,
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A proposed trip westward across
]:.'E]'.unlmre}md wis ]:lrm*trrl:-:-d by open
water in Buchanan Bay., The ice bhroke
up carlier than in 1go1, and Payer
Harbéor was blockiaded almost contin-
nously.

The Hindward bored herway throdgh
the ice and entered the harbor om the
morning of August 5, and got out the
same afternoon, with scarcely rg min-
ntes to spare before the harbor was
closed: by the ice. Forcing our way
peross Simith Sound, 'my Eskimo with
their belopgings were linded in Ingle-
field Gulf, and several davs devoted to
hunting walrus for their winter sob.
sistence ; then the Hindwand started
south, reaching and lesving Cape York
the ofternoon of Adogust 28,

Calling at Godhaven, Greentand, umd
Cape Haven, Baffinland, the IWindtard
arrived st Choteay Bay, Labrador, Sep-
tember 14 and sent dispatches,

The summér yvovige has been with-
out mishap, and the Windward, with
her new engines, has made as good time
as the larger and more powerful ships
that hnwﬁ:mn o north the past ten
VEArs,

The yenr st Paver Harhor was passed
comfortably, thongh the auxions strain
caused by the rovages of dissase nmong
my faithiul people wasnot hght. Food
wias abundant, and our supply of musk
ox and deer meat conttnuous through-
ont the vear, |

The northern sledge trip in the spring
was prduous, bt not marked by special
expostire, suffering, or mare
thaon is necessarily incident to serious
Arctic work.

The eyquipment and personnel was
satisfactory, and further advance was
vetoed by insuperahble naturnl conds-
thons,

The Windward has on board the in-
struments, chronometers, and Arctic li-
brary abandoned by the Greels expedi-
tinn ail Conger, nnmerous ﬁpﬂumtﬂﬁ in
natural history, bear, musk ox, ein-

IN 1901-1902



3186

deer, and walrus skins, skeléton of a
two-horned narwhal, a rare Arcticspec-
imen; nlso living specimens of musk ox,
walrud, Arctic hatre, and FEskimo dogs.

Anchor and chuin lost by Ervil last
summer are on hoand,

The Fram left Godhaven nbout: Ad.
gust 20, bound hame. She has been in
Jones Sonnd, from whenee it is under-
stood explorations were mude to the
northwest, One death, a freman, is

ried since 18gg. Others on boatd
smd to he well,

The little schooner FMeugefmenod,
catght in' the e at Cape Hoven last
year, 15 pow on her way to St Johns,

( Signed ) PHARY.
SUMMARY OF PEARY S WORK

Mr Peary hns devoved practically the
whale of the last twelve vears to Arctic
work. He asnounces that e has now
retired from Arctic expleration amd will
hereafter devate his energies to his pro.
fession, civil engineering, The results
af his long labers in the far north are
most important.  He has proved Green-
land an island ond mapped its northern
cogst line; he bas defined and mapped
the 1slands to the north of Greenland,
known as the Greenland Archipelagio;
he has shown that an jce-covered Arctic
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acenn probably extends from the Gresen-
iand Archipelago to the North Pole; he
Has accurntely defined the lands oppo-
site the northwestern coast of (reen-
landl, Grant Laud, Grinnell Land, and
Ellesmercland ; he has reached the most
nartherly known land . the world; he
has gatned the most northerly point vet
reached on the Western Hemisphere, 547
17" he has studied the Eskimo as only
one con who has lived with them for
venrs: hwe hns ndded muoeh to our kunow!-
erdge of Arctic fauna ond florn; of the
musk ox, the Arctic hare, and the deer;
the notes he has made during the past
vears will benefit meteorclogy and geol-
ogy—all these are some of Lisntenant
Peary's achievementsduring the twelve
vears he has so valiantly baftled i the
far morth, But, sbove all, Mr Peary
has griven the world a notable example
of a brave and modest man who, in spite
of broken limbs and mest terrihle phivs-
ical suflermg and fnoncial disconmge-
ments, has nnflinchingly foreed 1o a
snecessiiul and thot which he had de-
cided to accomplish.

To M Peary, the ahle seconder of
hier Dushand's plans, and to Mr H. L.
Bridgman, the efficient secretary ol the
Peary Arctic Club, apd the loyal niem-
bers of that club, much credit 1'_=1:1 due.

{x H, .

GEOGRAPHIC NOTES

RECLAMATION SERVICE

N Juoe 1y, ooz, what 1= known

as the ' Reclamation Law ' was
signed by the President. This appro-
printes the receipts from the sale and
dihiml of public lands in certiin states
and termtornies to the comstroetion of
irmgation works for the reclamation of
arid Innde.  Thirteen states and. three
territories ore named in the bill, vie,
thestates of Californin, Colorado, ITdahno,

Kansas, Montana, Nebraska, Nevada,
North Dakotn, Oregon, South Dakaotn,
Viah, Washington, and Wymning, and
the territutiesof Arizona, New Mexico,
and Oklahoma. The funds made avail-
nhle ore these recetved during the fiscal
vears ending June 3o, 1901 amd 1gosz,
el subsequent vedrs,  The amount has
not been specifically given by the Treas-
ury  Department, but i unofhcially
stated to be three millions for 1901
and four and a half milhons for tgoa.
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The work authonzed by the law is
that of surveying and examining oppor-
tunties for water storage and diversion
of large rivers, and aiso the location
and coustruction of the works when
found to be feasible, The cost of these
15to be retirned to the reclamation fund
atd weed again in corEtrneticn

In 1888 the Director of the United
States Geological Survey was author-
ized to make examinations of this char-
acter, and extensive surveys were hegun
at the time. The appropriation for these
was cut off at a later date; excepling as
regard the topographic surveys of the
cotchment hasing. In 1804, however,
approprintions were made [or mensur-
ing the streams and determming the
water supply, and the funds for this
purpose have been increased until now,
the yvear ending Joue 3o, 1o03, there
15 available the sum of S200,000.

The miormation obtained under the
anthority of the law of 1858 aud of
sithsequent acts has been pubhshed in
the 5 of the Geological Survey.
In obtaining the data a considerahle
number of skilled engineers have been
emploved and o separate division formed,
known as the Hvdrographic Branch of
the Geolopieal Survey.

Upon the pussage of the Reclamation
Law, the Secretary of the lntenor, to
whom is entrusted the administration
of the reclamation fond, receéived from
the Director of the Geological Survey
a plan for putting the law into lmme-
diate effect, and on July 8, these sag-
gestions being approved, active work
was begun. This 5 in effect a continu-
ation and enlargement of the work of
the Hydrographic Brunch. Instead of
orgamiing a new burenu, the Secretury
authorized the gradual creation within
the Hydrographie Branch of a corps of
engine¢rs to be known as the *' Recls-
mation Service,”” these men retaimng
their connection with the Geological
Survey, but receiving additional assist-
ants and being assigned to a larger field
of work.
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NOTES

The great advantage derived from
the crention of the Reclammtion Service
within a well-established burean is that
it is able to obtain the services of skilled
and experienced men, and does nol pass
through the vicissitudes incident 1o the
formaotion of new rules and regulations
and the originating of precedents for
all of its operations. The Reclmmntion
Service as thus established s abie to
proceed at once with the work contem-
pluted by the law with the lenst amount
of time consumed in preparation. and
it i safe to say that at least a year has
been saved in this way. The new men
added are voung engineers, graduates
of professional schools, selected after
competitive examination from the eh-
gible lists of the Civil Service Commis-
s1011,

The official in ¢harge of the work as
designated by law is the Secretury of
the Interior, Hom., Ethan A. Hitcheock.
He has referred the surveysand exami-
nations and making of recommendations
for construction to the Director of the
Geological Survey, Hon, Charles I3,
Waleott, The charge of the work 15 by
him entrusted to the Chief Engineer,
Mr F. H. Newell. The latter is also
Chief Hydrographer of the Geological
Survey, and & conducting stream meas-
urements in varions parts of the Tmted
States.  The principal engineer next in
rank is Mr Arthur P, Davis, well known
for his work on the hydrogrophy of
Nicarn and Panama,

Before the passage of the Reclamation
Law detailed surveys had been begun m
Montana on-St. Mary™s Lakes and ont-
let, in Nevada on the Truckee amd Car.
san Rivers, in Colomdo on the diversion
of Ginnison RKiver, and in Anzona on
the San Carlos and Salt River reservoirs.
After the possage of the law this work
was pushed forward more vigorously,
the field parties being nereased. Ex-
aminatians have beén begunon Yellow-
stone River im Montana, on the Spake
River in Idaho, on the Bear River in
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Utah, on the South Platte River near
Sterling, Calo., on Grand River nenr
Grand  Junction, Colo,, to take water
imto Utah, and on Colorsido River in
sonthern Californin and western An-
onn, A number of other importont
pru{i:ﬁlﬁ are awaiting considerstion and
will e taken upns mapidly as expen-
enced men can be obtained throngh the
Civil Service Commission.

This law is regarded as ome of the
most important in the developmett of
the public lunds of the West, It is of
comcer not merely to the western peo-
ple, but evenl mote 0 to those of the
entite counlry who sre secking homes
or emplovment or who have goods to be
sold or transported to the new commun-
nities which will be formed, The suc
cessful administration of the law means
agreat ch in the western half of the
United States throngh the upbuwilding of
homes in regions which are now desert
but where there are gredt possibilities
latent, The men having the work in
charge are keenly nlive to the responsi-
bilities resting upon them and uare en-
deavoring to Fuard the work from de-
structive iofluence and keep it on a
sound, business.like basis. For this
reason, greit emphasis hins been placed
upon the necessity of keeping the per-
sonnel strictlv on civil-service lines, em-
ployment and promotion being depemd-
ent upon efficiency aind experience.  In
the same way the selection of projects
for consideration and report is being
mude upon the basis only of public im.
portance amd feasibility, the refunding
of the cost and the settlement of the
greatest number of people upon the re-
clamimed Linds.

COAL IN ALASKA

RC. WILLARD HAYES, Geolo-

gist in Charge, U, 5, Geological
Survey, 15 in receipt of a telegraphic re-
port from the Collier expedition an-
nouncing that they had reached Seattle
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en route to Washington, and giving the
leading results of the season’s work.,
The party of threse, with Mr Arthur .
Collier inchnrpe, left Washington early
i Moy, to explore portions of Yukon
Vallew, in which the existence of coal
was romoted, The lelegraphic repart
nrdicates that they have discovered large
bodies of goomd coal adjacent tothe river
and within reach of truwsportation fx-
cilities,

THE SVERDRUP ARCTIC EXPEDITION

RESS dispatches from Chrostiania
and Sthivanger, Norwny, Colivey
gratitymg announcements of the sucoess
of the Arotic expedition of the Frame,
led by Captom (fto Sverdrup.

The Fram sailed fronm Chostinnin June
24, 1838 'with o créw comprising Caps
tein  Sverdrup, commgnder ;.  Naval
Lientenamt Victof Bammany, sstrano-
mter: Licutenant Guy Vsachsen, car-
tographer; Dr H. Svendsen, meteor-
ologist; Dr Ed. Bay, zoolopist; Dr Her-
uian G Simops, botanist: e P Schell,
geoogist: Dr Draskrug, surgeon, o-
gether with mine seamen, The Fram 1s
owned by the Norweglan Government,
which not only granted Capinin Sver-
drup permission to nse the vessel, bt
supplied him with the funds: requisite
for outfitting the expedition.

The primary purpose of the expedi-
tion was to explore and map the porth-
eastern and northern coasts of Green-
land; and totrace the conmection between
Cape Washington and Independence
Bay; but on learning that o considerable
part of this task had been already ac-
compligited by Peary, Sverdrup changed
his design, and ondertook to sarvey the
unknown coasts of Ellesmereland, witl
udjacent partions of the Arctic Archipel-
apro.  Great diffictulties were  encotin-
tered. For nearly three years the frram
lny almgst motionless in the ioe of Joues
Spund, despite repeated nttempts Lo iree
the eraft by both sawing and hlastine.
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Came was found in abundance; o hon-
dred musk oxen were killed for food,
The most serious loss suffered by the
party was that of the death of Surgeon
Diruskrug, whose body was burled in the
e, Several cuses of illness were suc-
cessiully treated by Captain Swvérdrup
after the death of the sargeon,

According tothe meager reports issued
through the press dispatches, ** the dis-
triets explored were the southegn and
western coasts of Ellesmereland and the
hitherto unknown districts west of that
regiofi, The botler of tlhie Fram shows
signa of unage, byt everything is in
good order.”’

The vessel left Gothanl, Greenland,
Angust 16, but an accident to the ma-
chinery compelled her o make the
homewstd passage entirely under sail.
(mn Septenther 28 the Frame entered
Christinnia barbor omdeér the escort of
warships and pleasure steamers, and
was salnted by the fort and welcomed
by thousands of spectators.  The latest
advices announce a Teceplion to Sver-
drup and his companions given by the
Geographical Sactety on September 30,
at whiclh the Captain was decorated
with the Urder of the Grand Cross of
St Olaf, while Seaman Peter Hennik-
sen (who hnd participated alse in the
Nansen Atrctic expedition) receivedsa
galid medal, and other members of the
expetdition received silver medals.  The
dispatches quote Sit Clements R, Mark-
ham, president of the Royal Geograph-
teal Society of Great Hritain, as regard-
ing Captain Sverdrup’s expedition as
the most important since that of Sir
John Frauklin,

The geographic resuits of the Sver-
drup expedition remain to be described,
Aceosding to Sir Clements Markham,
as reported in the dispaiches, the expe-
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dition skirted three thotisand miles of
eoast, of which half was newly discov-
eresd Innd. Unguestionobly the surveys
will supplement those of Peary and
others, nand with them bring into the
domain of actoml knowledge a large part
of Arctic America,

THE BROOKS ALASKAN EXPELITION

DR A. H. BROOKS, of the U. S,

Geological Survey, has just re-
portadl by wirte the successiul terming-
tion of a notable season’s work in Alas-
kan explorition. Entering by way of
Cook Inlet, he o0 latd his course -as to
divide the largest unexplored area in
Alwskn, This he traversed, skirbng
the bose of Mount McKinley and mak-
ing fresh observations on this culmimat-
ing point of the North American conti-
uent, coming out onthe Tananak. The
brief telegraphic report indicates that
the plans for the work were successinlly
carnied ont, without serions casualties,

REPORTED ENTRANCE OF LHASSA

T {5 currently reported in Hamborgy
that ope of the seven Jopanese
Huddhist pricsts who have been eadeay-
oriftr to enter Tibet has succceded, and
that he 1s now inn Lhassa. Tt issaid that
this priest went in from Darjiling, and
that two others are oppronching the s -
cred city from Mongolin, The thind party
pissed up the Yangtse Valley townril
the fronter about a year ago, buf their
present whereabouts are unkpown,

Miss Fliza R. Scidmore, Foseign Secre-
tary of the National Geograpliie Society,
is'in Hamburg nsa delegate from the
Society to the Thirteenth Internationnl
Oriental Canpress,
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brmaself say s of the My stery In

The Hound of
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aur steel.”

| l fuar  pras -_;'I"I.'|: T t"I Titrl= B tHrom Ti i £ |r.|'|' it llr ar :.i.ll

ik .';I:I'.'T:' il o lII1 -:Ii . B | - dmi. T} | A8 f LG ap & o "n". |

i The book i tho eesen, " —-Landan Sbrrcd
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The Hole in the Wall

By Arthur Morrison
Author of * Tales of Mean Strees,”
“A Child of the Jago,” erc.

Against the gnm backgrotnd of crime and
migery in the London slums, the rwo chief
characters of the novel stand out in bright
relief.  These are Captuin Nat, publivan and
recen'er of stofen goods, and his hitcle grand-
san Stephen, who is his partmer in the own-
ership of “ The Hole in the Wall,”™ 4 riverside
public house around which the starv revolves,
1 heough the unconscious nfluence of the
j'l..l.l'lll'lT |‘|.'I1'H'|:"r' [114" SENIOT 18 _-._;j'.'l,'l] I!-:|-|.-||1 zl |;_1||::|:
that threatens to drag them both down. Added
to those qualities of powerful realism which
chatacteriees Mr. Mormison's previous work,
there is here a subtle sense of the Bner guali-
ties of character that mukes this novel casily
His masterpiece.

Cloth,

F ey X350

The Ragged Edge

A MNovel of Ward Palitics

bringing befure the reading public 2 new author

il i

Jobha T, Melntyre

The author I thorourhly at home in' his
districe. 1'he erafty ald :rll.'[i['!-.'i.l.n., the ambi-
tious leader of the Y new element.” the keen,
CAubions,  Enorant old  wveters, the memy-
hearted, solf-respecting Insh girly of the regaon,
the [l.lug_'J!- heclers, the trimmers, Hoaters, and
hanvers-on are all trenchant]y drawn, while the
scenes of the diseries bpll, the caucus, the pri-
mary, aivd the election are a8 real as life.  Nlr.
Melntvre's povel has those 4.{!.1.1.[:'“.1:: which
should initiate the Frrat NOVEL SEfLes with
an emphitic soccess,

Caiatly, ramms, Xr.25

THE
FIRST
OF
THE
FIRST
NOVEL
SERIES

s

4
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A Strong Tale in
a Unique Setting

The Hole
in the Wall

By Arthur Morclaon
Authar of * Talea of Mean Strawin ™
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| “The Bow Hani™s Trveiu™

Letters rom EQYDL ||| smomtsinssem
By L:mEr Duff Gordnn | ‘LFENF@EH its Momte

Witk an fntrodiction by Geéorge Appropriste in its Character
Meredith and  froniispiece pwrirasf ——————

Fior partvadt _.,_:j_ (., . Walls, The 26th ,:EHTLIR"I’ le

The reprint of a [amoys series of
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