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INTRODICTION AND NARRATIVIL

A desire to soe the Alsskan eonst more thoroughly than is
possible to ordinary tourist=s led fo the formation of a party 1o

aperd the summer of 1880 sncamped there,

The desoription of Muir glacier by Profissor Wright ™ tumuotl
our attention to that peint. I8 aecesilility and the dntenest

*The loe Age in North Amerioa, 1SS0, el Vi
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wwnkoniod by its fepiortold totion of 70 feet wiiday docided os g

canmnpal 8 mouth and study the glacier amd it= neighborhomd
as thoronghly as tivog wonld permodt. The firet regnisite wos o
relinble map of the vegion:  None such existod, and wo doter-
mined to devote muaeh time oo survey and to oake oo map which
would show with some accuraey the extont and form of the
slavier mmd the puswitions of the tmountaing which surmonnt it,
und wlso porve to determioe whist changes may ke place in the
futnre,  Wa nlso planmed o carefal messare of the motion of the
pvie, v determiinntion of the magnetio slemenis, o regilur nieteoro.
lisjries pocdared, 0 study of the ﬂr:ﬂ‘.[l.'@i:f of the region, weolleetion of
planis, aind observations ol all indieations of ehange in the oxtent
o the glasior, the amonnt of glucinl oraion, s,

The poerty consisted of Mre Ho P Coshing, who took eharge of
the meteorologe records, the genlogie observations, and the pol-
lection of plants; Messs H. MeBrde, R L Casemont, J, 7.
Muorwe, (% X, Adams, amd the writer. [0 gives me pleasire to
acknowhrlge that it would have been impossilie to sceomplish
the work if it hpd not heen for the cheerfal and efcient pad
which all my compunions reniderol,

Muir glacier sevmns 1o have beon known only to the Dndians
until 1878, when it was vigited by Professor John Muir aod
Reverdnd Me: Young: but they were preventod by bad weather
fromomueh exploration,. Do 1556 Professor G F, Wright devoted
w menth to its stwdy.  Wo are indoled v him for s vory inter-
esting deserption,  Until our visit, in T8N these wers the only
attom pts to obtain any acoamte knowledge of the placier,  Glacier
by affers the luxury of explomtion.  Visited weokly during the
summer by the stemmers of the Pacific Coust Stisuship com-
|y, the explorer enn tuke with him evervihing necessgry to
hi= eotnfort, can renew supplivs when neossary, oan reeeive amd
despateh his mndl, pnd still Lo o oo eeglon of wlich' little 1«
known—u rogion of gredt interest to the goologiat amd stadent of
physical googranhy, [t sooms strange that it @ not more thor-
oughly studied

Cin July 18t the George WD Eider cast anchor in Muir inlet, not
far frome the glecier, and landed oor iestroments, lents, personal
bagmugn, anid | provisions on the eastern shore,  We found  Fro-
fesor Muir and Mr Lootnie encampesd there.  They had comae
also to study the ghoster, nod pdided moeh to the pleasure of our
slay. We immedintely set to work to put ap our tents, and
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Bfore evening  everviiing was o good stimpe. Wi hiougli
Lonrls from Tunean for Hooring, abies, ote, which addod wmate-
riplly to our pomfort and convenieney, A book-=shelt held gor
sl libraey of works on elaciers, logarithmetic tabiles, ot A
masoline stove cnabled us to cook our meals with siee, and -
stools permitted s v ot them in comfort.  Thiis was to be our
Disecuna s, andl, i honor of Profesor Muir, we moned G0 ooy
MHuir, Here we stuyed dntil the midille of Septémber, mnking
varione ogoursions uf seversl doys” duration to polnts too distane
to e Visited inoone day, alwarvs, however, lodving two of oor
purty ot enmp 10 mnke the meteovilogie obaorvations.  We ol
with s o row-bont I8 foot Tong, provided with o sail, md daring
pur stay wee bought from the Inilians o small dagont canoe
which would ecarry thres porsons

O one ocepsion, ircompaay with Professor Muir, we ot
thee western hendlond of Muiranlet amld pushod s mile or two up
(ilacder by, The watar wis so full of Hatig see, in piecos gy
stiel soasll, that our progress was vory' slow e we tnndly bandid
fo thie nizhit, hoping to find olearer water the next day,  In this
wo wirte disappointed, aned thersfore potved baedo sgabn god epossod
the bay to the large island opposite Mulr inlet, 1t was i this
liesstone istund that Mr Cusliing fonnd the fossils which winke
it probable that these tocks e of Paleogole age,  Later 0 the
ovening wo returned to comp Mugr. Onoasother ooegsion, fol-
fowing Professor Muirs example, we made slads on whieh we
pineled our blankats, provisions, and instmments, pod spent five
tlnys exploring and moapping thu estern pad of theglicder. We
n.-u,-r-l:u'fml Tirvre esanstain (2,700 feet b and Snow clome CGRIE00 Gy ),
whiih, though of modeste slevation, compupnl exeellent viows,
Another thme we vikiten] the statione murked S oand T oo the
aecorapaiving wep Cplote 1), wnd pseended one of the pe
Jast to the westwarnd,  Wenlso nsceridod Pyratnd prak; appiroacls.
toge it by the valley of the Dving glocier.  The wesithor unforto-
mibely wis niisty, so- thivt wit added Tittle to our knowlodee of the
monnimins wward the wost; except to see thnt t.’lu!}.' WETES TV ks
onsandd did mot seem to-sarronod pny very baege valleys ke that
oveuplmd by Mmr glacier.

Shortor excursions wore made onall clear days= to poants more
easily dvvessible.  Among these. the most intesosting s snl-
nietisl with the messtre of the motion of the fee. T plant oue
fligs where we winted them reguired s to make o way atpoig
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the erevisses, which offered geeat difffioulties. Some expérine
vl Alps Bad tmught e what mesns were ecessary for pro-:
griss feauch plaees and what precantions shonld he taken to
_avold neeidents,  We were always ropad tozether, nomd wore poo-
vided with iceaxes which servod to cut steps in places where wae
el tint otherwise stanl. Balatolng on nireow ridges, ereepe
i alane stoop walls, oF crossing crevissos on pheces of fee thint
had fallen b nod brdeed them over, were the wsunl methods
of prognese.  Our preeantions, however, rendored aceidont im-
provssg b e,

When st Pyraid hoaebor, in Lynn eaond, we cognieed Willigem
York ti goowith us to help in eanipeworke. At the end of the
st mosakh, Gnding the work too configing for hioos b left s
with one gonsent and moude Tus way bock o Pyrondd oo,
following the strepm down Main valley to Lyan cannl,  After
hi= ﬁi:[lﬂrttlhr wie disd all the CAT-WOTK onrsel v,

The nfficers of the steamiships wore very courfomis bons.  (Cage-
tain Carrodl brought us all the materinl, ready cut, to nake
hiomse with two windows and w dor It was put op during s
iy spetl, whon we could not do any work away [P came.
Inddines, or as they aee callsd jn this vegdon = Siwashes ™ el
sonling chrmps i Glacigr ey, but only visitod the iolet when the
stedtiers roneht tourists, with whom they earried on o lively
trakle,

PENEMAL e i MAYFIY,

The spnthesstorn extromity of Aluskn consists phinost entirely
of an archipelngo, which veonpies o space neprly threse hundreed
uril fifty miles long and g hundred mile wiide, The islands,
lrge and small, aee elosels packed torether, and the wilerways
bitwessn them are deep and narrow, and often foroe long strifeht
cnnals,  The izlands are monntabnons and procipitons, affording
tew lonnelisge '[Illit'tel_ Thir :llt':-pr.'-:i- LI JI.I'_"I.'I:.III_'I.'I" woril] |;|1-IEI].|!.'
with apriee.  The rough strvevs of Vanoouver a hundesd vieans
mgy, s pevised loter by Tebenkol avd others, were untll 1567
lnpgaly refiod on oz supplyving the most asoneste inforination of
parta ol the ooast.  Sinee that vear the explorations and sr-
voxs made by the United States Coast nnid Geodetic survey undor
the dtireotion of Assistant Doavideon, acting Assistant Pall, aod,
during the period from 1881 to the present tine, by naval ofoes
ol the navy sttnclusd to the same survey, have nesultesl in the
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pllications of charts uid other data making kivwn thee wor
frnportant channels gl waterwnys ‘with ample accuriey for
tm\'i.[{uﬁuﬂ.

Southeast of the Alpsks-British Colwmbic boundary  the
iglunde booome lorger and the waterway= wider.  Cross sound
wind Loy strait form the northwestern houndary of the archipeligo,
From them two deep inlets, Lynn eanal and Glacier bay, steotel
towird the north and northwest, forming, with the Pacific ocean,
two peninstlas.  The great Falrwenther geonp of mountuins
acengios the western part of the peninsuly betweet Glacion bay
anal the Pacifle.  The enstern part 8 oceipisd Uy aonother nwd
muels lower mnge, whost peiaks rise aboat 5000 or G000 fias
aliwe the soa.  Thelr northeastorn slopos are graduil aml ary
coversd with large glnoiers, sone of which reach i i=wator and
ilseharge fotbirss into (ilnrior bay.  Petwoen these two mogos
thier seomsto be a deop valloy, which dmins the eastern slopes
af the Foairwenthor group, This is probably filled by a long
narrow elncier discharging into Tavlor or Dundas bay,  Litte
was knowm of the peninsula between Glasior Iy and Lynn eanal
hefore our experdition mnpped its northern part, except that it s
emtively made up of glucier-bearing mountains, whose penks are
froann 000 Lo 70000 et Bigh,

Sorthwest of Cross sound the charioter of the vomat ehiuigs
aliepiptly o the vonst line beeomes continnons, without outlying
islnnids, and Vroken by fow dnlets ; and monotains of great height
rise imnmiodintely from the witer's edge.  We ean, therefore, fopue-
grapliically divide the southenstern. coast of Alaska into two
pertons,  The line botweon them passes alomg Cross sounid § then
follows the valloy just northesst of the Fafrwmther mnge for 40
or B miles, bevond which point we know nothing whatever
abont i, This topograpliie dilference seems to be aeemmpanisd
by a geologie difference. Mr Russll has shown that the St
Hline alps e of Tertiney origin ;™ and probalily the Fairweuther
vty belongs 10 the same moge, though | baliove it Tusa not
been explored, I this i=true, the Fairweather mountains arg of
Tortinry urigin, while the rocks formitnr the monntains about
Mulr glscior, and probably the rest of thesame toprographic reglon
il the southewst, belong to the Paloosoie and Archean.y
Another differaneo is quite marked,  Mr Russell has found mised

* Nat o Geop Mg, vol. iil, 1801, p 7S .
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Lo fiyperpntion of the Coosta, 20
bimehis abont Y akntat bav, ¥ indivating that the bond there s
rigenl, whorsts the submmerged teees in Moir iniet show that this
region 18 sinking.  These striking foets-seesm to show that the
valley between the Fairweather mountains and Glacier bay fol-
lows the line of an wametse ol which bripgs Tertinry pid
Paliogoie rocks into close justaposition. 14 s most undortunsite
that we have no observntions on the Fairweather monntains that
will enable e to confivm or corvect this Intereting indioition.

Ginaoien Bay asxp Mom Isner,

Cilener oy itselt has not boensurveved ;. the delineation in the
conét survey charts = correct only in its geonormld outline. It
tretils northwest anid southenst, and i= ahont forty miles long hy
ten: wide,  Thare are a great many falands i the bav, The
Besrdsalow felands, which fill the, eistern =lde for o distanee of
abiont twenty miles from its month, nee mide up, at any mie in
part, of modificd gloein] i, anid are genernlly thickly wooded,
s ute nlio the shores in the lower part of the bay,  The chanpels
betwoen these islands are nnreow, and often give one the im-
prission of witorwuys out through the Innd.  The islands inthe
upper part of the boy are quite different ; thoy am of solid rock,
and wre seored, polished, and rounded by glacial action,  They
oietr smgly, are nsually elongated, nod hnve the longer axis
pierndlitl 1o the teaoost Elmm Thew, like the maindand, desoomud
abruptly dnto the water, and only at long intervald can even a
sranl] Dench b foond.  Tn this part there are no trees.  Severnl
glweders forde their way down to the water level gnd disclinrge
bergs mto the bay; most of them el in nareow inlotd two o
throe miles back from the bay proper.  Mulr glaclor is of this
typo; its indot, whieh rons neinrly north nond sooth, has its soutl-
western termoinus on CGlacier Tay aboot five miles from the ond
of the glacier; the eastorn shore line rounds gradually into the
bay without woell marked headlinds.  The inlet gradunlly nae-
mws as we approach the glacier, being about one and a half
mileg widle st jt= wpper ool Oiooeach side are deposits of
roughly steatifind sands and gravels, ctvared with o thin layer
of moraing débiris,  On the wistern side these deposits form o
cutnpuaratively lovil plnh!iill- from 10 b 2000 et bigh, which
extends about four wiles south of the present ending of the gls-

iy it e sk
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olor, g 2= dhont o mdle wide,  Tt= surfied boies o namber ol
ahislliow Tideoss = il Tt ikl there deopy mvines ek the posi-
tions of former witervourses,  The western subiglacinl stroam
fia= oot o gorge through this plateao, aond oxposed the baried
forest deseribed by Professor Wright (see puge 390 For throe
spmrter= of its Jength, the platean ends on the water =icle i prre-
cipitons hlafs, helow whivh theee i= a narmw heach, only vovensd
by the higlest tides. O the endtern side the bludls only extend
fora half mile or g0 the apper stefoe of the deposit i not a
plavten, it =lopes gesdundly down (o the bed of the glacial
stretn at the ool of the mountains.  This streant otipties inio
the fnlet Just balow whiefe th TR and.  Sonth of thie streai
thie dugosits slope gradually up from thie hescl oo heigho of
abot 00, fot agninst the monmtain side®

The fudet i# quite deep. Profisssor Wright reports o souniling
I Captain Hunter of G316 feet abont 1000 yards soltth of the
present, position pf the dee front,  Captain Carroll bt summer
(1890 found within a hamdred vands of the Jee-front o deptls of
T2 foet.  This does nob oecessarily frulicate that the inldt in-
it 1 depth as we approsoh the nmediate neighborhood of
ths e, foor thie earlior soundine mny not bave bheen talkean in the
teepest part of the channel.

Muonie Lo

fiengrnd Feafunce,

Muir glavier ooenpies o deprossion in the secuntaing about 15
miles fong and froe 6w 10 wide,  1ti= fisl by o grest number
of tributiries, of which the first norfhera. they secand norther,
anel the vorthwestern are by fir the largest. These ngain are
made up of miany smaller gliviors. The penmernl slope of thi
stirfee, sl on 1 baramoetrie resiling mode Detween Troe
grountnin ol Gruonits cnnvon, 18 about 17 15, Tha njpoirnee
of th glacier toward the northwest indieates that the slope thers
is aloat the same.  The total arca drpined Yy this systom s
aliont, MK square miles: the actual surface af the e being abont
&30 square miles,  Thy area dmining into Muir inlet = about

T o an exoellent 1||':|rrrI|i'|h:n il Ul gl iosits sois Nl Oni thoe Miik
slacior repldn™ by My HL P Coshide in Am Gl volo win, TR, iy
Ay -mm, pl. il s pueps e £ b, voll g BREL pips, PR-T1,
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T'he fee-Frout in the Inlol. 57

TOO gipuare miless Mot of the pescipitation which falls op this
aren fows off ns water in the snbglaein] stronms; the rest, corm-
pressed into joy, ix foreed theough the nprmw gateway 24 aniies
wide intothe inlet, where the glacier torminates inoa vertici] wall
all fee yarving from 150 to 210 et alwve the water stirfaci, fron)
whieh lunge s wre eontinundly separating to heounie ioehens
(e g 45 amd plates 1, 2 and 128), A= alrdady stateld, the depth
af the water = 11 ploees 720 fost; anid o= thas 38 pot enough’ th
ot o mones of oo ristigg s igh alwive the water a8 Muir glaelor,
thie fok trinst poel to thie very Dottom and most attain a thick-
ez of D00 fiwt.  The setosl length of the osfront facing the
water & 3200 foot, or 11 miles,

O each side thy glwier senuds forward o wing, which rises i
the dlpe of & wedge over the steatificl =ands and gemvels of the
shore.®  The uppet sorfaces of the wings, like the jeefront, are
abiout 200 feel above the water Jevel,  This applies ondy Lo the
parts of the wings overlooking the inlet; the parts nearer the
sille mountaine wre 50 to T feet lower ;. and here the jee onds
fike an onlinary alpine glacier.  The wiogs aeb Feinged T
trencherons uicksands, which support large stones and fook
firn enough ; but the tourist who stops opon them eareess=ly
will guickly sink in over his ankles.  Theso quicksands wre omn-
posed of fing glacial mad, thoroughly soaked with water from
the melting 1.

The jew=fromt has w wonderfal enlorng.  Plaees from which o
hns reeontly hroken off are decp blue, seinetimes alnst Bloek
This color H#_lltcﬂlu utider exposare to thi mir and sun, aond in o
fow daye boeomes pare white. ATl stages are :I"l_"'l{'l"-t'l'-l-i."[i i the
iesfront, which therefoure shionwes all shades of bloe in striblog
enciety.  The blue eolir of the leo is caused by the absorption
of the other constitiuents of the light' passiog thronglh it, and i
eciebly annlogons tothe liues of colored glasses. When cxposid
ton thie sun ] pndne the doe andergoes o kid of weathering near
= surfaee; which preovents the blue light within fonun pessing
out and retlect2 nearly all of the Hght which falls onoit from ount-
sisde : 50 that we then see merely ondinary white Heht reflented,
prraetienlly unchanged, from the e

YMr Cushing higs prbiished (ope el pl 0 s regeodoction of b pli-
tegrnph Whowing the glacier muling on the these gmvieis

e nw | EEmmdc Wl vk, 1Y, Bt
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Teihitsrrine,

Ibzinmioge ot the nght, we il three tribotares coming in
from the sonthenst.  The Dirt glacier (see plate §) sweeps aroond
i n great curve from - behind moant Wreight ; ite lower part is
etmplistaly povetal with déheis for fally o mile and a half from
it moutl; above this the glavier 8 particalardy clenn.  The
White glacior (see plate 4), which joins the Muir just beyond
motint Case, s remarkably beautiful.  Ariging i oa vimle of
snowy mountains i Bows down g degp naerow valley at oo angle
of nhout 107, = porfect]y white surfuoe miarked by the wonder-
felly svimetrieal parndlel etrves of three or fonr dark mornines.
It = about fonr miles long and half o orile wide. A litte forther
is the southeastern tributary (see plate 5, fed by o namber of
smaller glociors,  This glacior s not homoned in by moantains
ft erowses o divide ot of oy, over which the dee flows into
soms valley on the other side.  This divide has an altitmde of
2000 or 2500 fiet.  Alwout ten miles southenst of onr camp 4
farge glacial stream discharges into Glacler bay. Tt st deain
the southern =tde of the moontsins which howul these three
trilititaries.

Still further enstword is Main valley, whicli, though it proba-
by omeo contained o tributary, is now an outlet of Muoir glacier.
The ieo flows down this valley in a stronm theee mile wide,
upparently with o very slow motion. A few wiles down the
valley the ice endsin a ligh wall facing Main lake, intp which
it gecasionally discharges & berg,  Thestrem deaining thi= Inke
Aows through a beoad fat valley of sands and gravels toward the
sotitheust, and finally emptios into Lynn cannl,  The three val-
lewa woteting the eastorn side of Mpin valley pdao have ot gravel-
ctvered Hoord, throngh which rosh the strepms from the snow
fields and aomll glaciers nt their honds, Two of these valloys
pro heyvood the prsent tormination of the glacior.  Formery
thie e st haye extendod geross thair months, hemming them
in nnd converting them into Inke beds.  The upper valley s now
in just this condition. The lake which oeenpies it has heen
cullen] P lake on accotnt of the geeat nivmber of ieebergs in it
last snepner (18900, Just north of the entranees to Main valle
lies Giirdled slacier, =0 callsd obn pedonnt of the moraine which
cotnpletel vy surrounds 3t (oo plates 0 and 130, 1t onn e ssen
from the end of Muir glacier, byt 8 &0 foreshortens] that ohe
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would not suspeet that the visible portionis 8§ miles long,  West
of and separnted from Girdlisgd glacier only by o oarrow eldge is
Lerinito eanyon, & deep gorge with precipitons sides, running
about eight miles inty the heart of the moontuine®  The jee
slopes downwarnd into the cunyon, whoss drainage, however, st
be baek under the fee; for although 1 was anable to see every
point of the ridge which eloses in the farther side of this valley,
eould see suffivient of it from diffovent polnts of observation to
convinee me that to part of It is ledss than s thotisioad feet dbove
the foor of the vallev.  This curious condition Sesms o he die
tr, the fact that the valloy onee condained n fribotary glaoter,
which on pocount of the present smaller supply of joe and the
pufloction of the heat from the northerm side of the oeoyon by
melted down more mpidly than the surfice of the main glacier,
s that now (although this T conld not see ) the sladiers deaining
into this valley are probinbly entivelv separnted from the jee
ettoring nl it= mouth.,  The tributaries g0 S wentionsd supply
none of the iee which firms the jee-front in Motr iolet: all the
e comng froin them that dis rench the eml of the glacder is
compiressed o about S0 vaeds Dotween the loefront and thie
mouatain on the easte.  IF a Hoe were drown fom the nanatalk
H 1ot enstern side of the first northern tribotars and a seoond
line toward the northwest at right nngles to the finst, the souross
of all the ive which renches the fee-front would He inthe quadmod
hetwaen them,

The firsk g seconid noethern tributaries aod the mnin gl
prresent wo striking poculineitios (see plate 7). These are nmense
streis of oo, fwd by innumerable small glnciors. The moun-
talns which rise between them and throngh them are deeply
laden with snow, and townnd the northwest seem to raise only
thoir smmmits throngh the oy ses.  The extremitios of thoss
brunches eould not b elearly determined, although they all gsam
to conmect by low divides with vallovs bevond.,  The northwest-
wr tribtitary heads in two bomutifol white conien] mountains,
which we cilled the Snow cones. A part of 115 ioe flows over
thiee divide betweon £ and £, and joins o large glacter which s
probably identical with the ones entering the head of Glactar bay,
The western tributary supplivs no fee o the ioe-front s moreover,

*This was nomed fromn the crvatalline patore of the rock, which, how-

ever, aocording to Profesaor Williaes report [sapplioment B b= not o tee
sraniiy.
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It« snow flelds are too small and too low to sapply dée for o
eliveiat of its witdth, wd It s evidently melting awny. AL it=
wistiern ostremity it orosses over adivide nnd Howsanto s valley
Lresvninil.,

Ty wonntains wopssdintély surmonndinegge Muoir glaoer are not
ligh, the highest peals belng between 5,000 and 700 B, The
mictintaing which first attmaet the attention of the visitor jre
ittt Wright ® nount Cased and Persmid prak (see plates 1,
Soand Bp—the Grst fwe by their ] ovests, stanied by snow
eorlipfte: the Inst by its syimioetrionl forma: all those by thelr
progimity,  The mers distant mounticins seei to Inik siome bt
i ifdividindity.  This da Inrgely doe o their distané, for they
ate from Bfteen to thicky miles wway,  Alli= bare and bleak; and
thio weeniry is eotirely lacking i picturesgueness. 10w go oy
on the iee s far as H tho three hold peaks of inoont Y oung show
themselves over, Tree moontain (see plate 03, and the beautifol
s=now cones ot the hesd of the northwestorty tributary oan bhe
=,

Hm'rl"um: ul” the (e,

That stirtines of the loe presénts the Toneyeombed s ppaamne
cutiimon o Wl gloeiees ;o erumches under the foot, moking walk-
ing very tirgsomo, and mpidly wears out one’s boots,  This sur-
fuee e varied very moel with the wenther.  Sometimes after
i the jee was hand, smooth, and blue; sometimes the i
inerensed the ringrliness.

Pl b,

Tlie castern paert ol the ghaeier was fooe o all arge oneyvasses ;
g i this part were too lnrgo 1o be stepped over,  This, of
colirme, licates o sl differentinl motion, not necessarily a
stpnld] pedin] motion.  That this, howosoer, b= also sinall folldows
from our tiehsEnres, which show that although all the v supply
frouu the eastern piet-of the glacter is crowded throvgh o narrow
space Detwoon the dee-front and the mountain to the east, stil]
the greatest wotion hees 1= only about two inches o day (se
page 450, The amount of crevassing in the other parts of the

* Noed afler Profossor G Frederdek Wrght, who spent soms timae
st ving Muir ghaclor in 158 Ho bu diseribsad it In bis loo Ape in North
Arngrien, chags, i,

t Namod after the Cise Schonl of Applied Selénae, Cleselund, (i
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The Yaining Cvedossen, 31

placior varios wueh with the loeality.  From dn olevited poioe
stech ms 1) fronne which the wllnor frregularities are oot promi-
metit, thie wenotal sioothnes seois brokon over liated arins,
like the sorfies of oo stitl loke ruttlod o plaees by pudls of wind.
These are, of oowrse, whers the bed of the slovier presepts some
irroeradnrity,  Bolow the the sides of the crovesses are agnin
pressed together, and the surffee restimes W pencml smoothnes:.
The inercase in the width of crevasses during the sumimer wis
viry noticehle,  Tothe baginmng of September we were unahle
by eross Lhe sorthwestern teibntarey, nlthongly eaetine in thie gepson
I'eofesaor Muir eroesed it witliogt pedeh diffionlty,

The plotw whoete the orevasses wore miost mnrked was the -
ol it nedgghbirhood of the glavier’s tiouth. Flete twio sets of
civvaese cuttinge dachh ofher obbdpaely divided the oo into great
foeengeshape] mnsses, which, uoder the infoemes of the suan,
rainaned winds, melted, o some cases tnto narrow ridges, 10 othors
ito shnrp pinnacles.  The jee, white near the surface, beoomos
bl and hluer as one lTooks deoper ito 8 eroviasse, which finally
etids 10 dark torrow ek This gives the inpression of 1m-
niense depth, but I do ool believe thut any of these erévises nn
el over 150 fogt doep, We sonnded one and found 120
loet, The bist evidence, however, lies in the sections of fhe
erevemaes shown in the photogrmpl of the feedront from which
(lnte 13 B8 raproduced, mmowhich the crevasses o not extamd to
the water Jevel, whioh inthis part of the ico-froog s loss fluo 200
foet bedow the sarefaee of the joe. The ribbon straetore of Forlws
was ovorvwhere visible.  Ooomaoy of the pinonneles it could be
seet enitting the stratifiontion ot a high angle.

.Hnﬂfu_!,r ST | {JJ‘-IIFJ].{-H.I‘F-

The stkes put in the ee to messure the motion of the eastern
part e ahout 14 inches in 7 doys, which indicates o moelting
of abionut 2 inches aday,  Thi= method i ot relinble, and we
el consider the rosult a2 oply approximate.  In thiz parbielar
prottion of the glagier the foe 13 very friable, and the wator does
tiot ellent on the surfuce inopoals and steepmes, bit sinks thronglh
tha jow and 1= carried off by soe erevasse.  The portions just
west of 7 wed botwiests White oladieor and 1 contain many sup-
fiee stropis which pour into crevissis of moulins ; Tut none of

Witse stromms were two Jarge to leap, ol all of them wore per-
feotly olear.
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After fmlling into n crevasse tho water sometimes: reaches the
bod of the glocier and sometimes flows along o channel in the
o, We saw a very good example of #ueh o channel,  When
wie first cannng o thie glavior, varly indualy, thives was o large open-
e ke o sewer in the fice of the iee-front near the castern ahore,
somie fifty or & handral et above tde-water, from which issued
a-strong stream of vory muddy water,  The opening must have
been 200 squore fort in ofuss-section, of which onehalf was
oeeupdod by the stivinm,. Now, mdidiness s a chamiteristie of
woter which liag flowed along the Ded of @ glasier, oloarness of
the surfoce water; 1 therefore infer that this strenm wos port of
the water whioch Howed along ander the ioe in the shallow sade
of the glacier and was divertid into some clinnmel or onevasss
which ended in the dee-fromt.  During our <tay the mouth of
thie stresen stopdily ssink, until itowns on oo Jevel with the water
of the inlet,  This may huve boen due to sither of two cippes ;
(1) the course of the chanpel me have been upwanl = it ap-
prvischind the jssfront, so that ps the fee meltsl and broke away
the soction exposed wis at lower levels ; or (2) the siream may
have dosperied 3ts Tl by eatting and nelting (see page 42, note ).

O oiish side of the ot Tnree strepms sseo from the ond of
the few ann pm bor of porots, and afer il courses of between
w mdle wodl oomileand o bhalf empty into the iolet, forming quite
Iange deltas,  These streams wore about thirty feet wide and two
foot deoitp  The enrrent is so swift thut they roll down stones as
Bt s ome's fist 5 But the prineipad seaterial that they enres off
is T the form of fioe mod, We usd (his water largely tn onr
e fr, and found that although mest of the mid would precipi-
te when allowed to stand for o fow hours, still the water e
tpmired quite turbad even aftet thres or fonr davs. The muddy
charncter of the water in the inlet o litthe west of the middle of
the ioe-frint shows that another stream o=t dischinreze in thal
regiomn, aither andor or through the ioe. A small part of the
drminnge of the glwier posses down Main valley, bat this does
not ampint to very much, 1 think the principal sources of the
streat i this vadley are frons the snow-felds and soualler ghudors
o il s,

Wormimwes pvel TWfiria e

The tornites of Muir glucior, Sseen from ko dmiiielos, v viey
striking,  Coming from muany guarters, theysweep in bold enrves
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aceoes the lie convenging toward the inlet.  Many of them rise
B op 40 fost nbove the gencr] level of the foe; but near the
glaeier’s month they have beoome so diffussd or have ket a0
muach of their materinl in erevisses that they do pet affect e
generi] surfnce.  To fet, the iomines which emss the erovnesisd
resion oisar the vod of the glacier Tinve almost entirely disap.
penrel. It is ondy frome ancelevited pommt thet they can be trooed.

The mormines from the esst are large and mueh mnssed tosether,
A large moraine from the vastern side of the sontheastern trba-
tary cirves around and entirely eloses in the end of that glacier
sl unites with sevem] momines frvm it westtorn side intoon
confsed mnas, which the thae at our disposal did sot peemit g
tosoparnte,  Among thesenormines occtrs the marble mentioned
by Professor Wright.,  The momines from White glneisr unite
with those just mentioned n short distines below = mouth,
bevond which they appronch closet wind elosir to thy moantains,
They Took like huge enrthworks holding uye the elesn o of this
tributary 21 or 30 fort above the geneml surfnen of the glacier
Dirt glocier is oompletely closed in by nomornine aoross its montly.
Alwve this ot s gone of compamtively clean jee, and then for
a wile or mors the glhuder i 5o sompletely eovered by diéhirs that
o Bew ean b soen,  Gairdled glacier olso 4 completely Titmmed
in by a moraine.

The next group of mordnes, coming fom Main valley and
Gitanite canyon (see plate 100, unite near f, whers thoy are ap-
parently reinforeed, and Snallv fow down the stenp slope eust of
the iee-fronti  Theso moraines are quite differont from any 1
haxe evor sovn or rencd of.  They hmve two onds, bot bo Degin-
mwing.  From the region lying between Troe monatain sod Greanite
canyol the jee slopes in hoth divections toward the whaimer's
moath and mto Main valley. The former slope, us has heen
saidl, b5 n Bitle over 175 the Intler is two or three times as mueh,
Twao of the moreine hpve theiro pper Wwrminations in Berg lnke ;
n thind ewds in Main Inke.  To this group belongs also w monine
which issies from Granite canvon, Mows arovml Gindlisd elacier,
and ends nminst the side of the moantaln a short distanee down
Main valley, or fullows the moudthin side to Boty Inke
Another moraine, ksuing from Granite canyon, earves as though
nbont to How into Main valley amd then abruptly changes
its thirection and fows to Muoir julet (see plate 110

A darge moradtio <trotches from nunatak 8 to the eorper of the
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fuclront and ‘they seatters over the projcting wing AL fivs)
sight the nunatak seenps b farnisly the material of this moraine,
bt eloser obsitvation shows ot this s oot s, Mr Cushing
citlledd 1w attention to the fet that although the wuterial of this
minring is lnneely, dark Gmedus ook, the nunatok d=oa Tghe
g‘mnihﬁﬂ rock ] -mtif_ MOTROVET, ﬂ'u: dithris on the ll’l.llml.lI-E ih
almost emtirely of the same ok as the nunatak itsell, Tweo
miotaines istiing from the east sido ol the fird noethern tribatary
come 1o an eind about il way bhelween Soaw dome pnd 2 (o
ek planstion of these mogiines sppears o pagn #. The rmantii-
A whorines are Hike thise with which we are fuailing on othir
elaciirs, and call for nospiecial montion.  Some st boayver 20
pufles I lemgth,  Thoiroriging are lost inthe snows of the higher
piris of the glacior.  Somwl cones omil larier tables nles ooomr
whare the conifitions are suitable.

The mornines from  end o a long sharp rdge, the dee of
which is hidden by ondy a thin coveritig of stanes of @madl size,
Thiere are two other similar ridges betwein this one and the side
of tho glacior, whicoh, lowiever, are oot connerted with moraines,
Al thie larsesized débris soms to have sthl oft the steep sdo
anl left only the smaller frugments.  Sonth of the eastern end of
punntak & we foumd two very enrions cones of rolled stones.
The stones were about thisalze of Lilliaed balls aod restod on Wi
foe undernosth just ut the whgle of repose, s that the slightest
disturbanee, such as a lttle melting of the supporting iee, wonld
canes some tomoll down.  Their odges were rounded, atird they
presented expetly the appeammnee of having beon kmisshed abwint
by runping water.  Their nniform size shows thit some apent
huss bwen ot work rejecting both saller and larger pioces. Per-
haps they were solloctod by s stnam gt some point on the side
ol 12 amd an avalsnche ewrrled them oot apon the jee,  Othet
i dreerrr near thiese, but are nob compesed of stodlae oaterml.

Frrmar Ertipmon wad roemi Dsanibenn af the i,

Professor Wright has pointed out the fuets which show thnt
Muir glwior his beon both much largor nnd miieh  smnller
than it & at prssent. The existence ol erraties, rotrmld ook,
andl elavial serntehes at points onisiderably above the present
levl of the [ee showk the et the existenm of the hurisl forest
ot the wastorn stide of Muie inlet and of ol log=s on some of the
moriines shiow {he latter: He has also collected the following
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evidunce to show that the glacier =t present roteeating, aiul
that = retrent I8 quite mpal, vie: The absenes of forests in the
Upper part of Glaeldr bay, the existones of fresh striee anild of
gliscin] dibrls in situntions where the moterial coulid oot Lnve
resisted] erosivee agondies for any great length of time, the swnll
pmernnt of déhes fallen from the mountains on the eastorn gido
of the inlet, the small amount of vesetation on the shore near
the slocier, the transverse ridges on the shore, the mpss of do-
tpclied melting ice in front of theglacler, and, finally, the aceount
of Viancouver, which makes it prababsle thl s barge part of Glacier
bits was fllocl with solidd fes a hundeed vears ngo®

T these evidences T moy add the following observations: On
thie ghiles of they mountains bordering the glacior, nid  espeinlly
in the pullics on the northern alopes, thore are masses of oo ox-
tending o hundred féet oF more abdive the present level of th
glacier.  This o has hoen protoectad from very rapid metting by
the débis whiteh covers 6 Temost have boen o conneotod pam
af the gheder not many yoars ngo, (i the northeastern gide of
Tree mountnin there i5 0 spur which projects into the iee of Main
valley. O itz upper side and noar it= end’ the doe b= only some
W or 20 foot bolow it= top: on the lower side the e is much
lower,  Actogs this sparin o divection parsllel 1o the valley wer
some small strenm beds, beginniiye abraptly at the apper side,
whiwe soturee tnust have boen the melting ioe when it wiis level
witl the top of the spur.  The whole spur was coviersd with
Lo ldiers, mind, amd some fae detritua,  The steesny Deds werd
iarked only by the diposition of the sand. The fine doteitus
st nssuredly have boon washed away by the rain and melting
soow i the spur had been anoovercd many years, The oo
botwaorn 6 and the nunatak to the west i=at o higher lovel than
the westorn or northwestern tributaries anil slope hoth towinl
the north and the south. As this sezion s no independent
sotirite of supply, it muast lave obtained it= jeo fromy e nortl-
wirtern or wostern tributaries, which therelore must have hoeen
at o hieher lovel thao they ave now. I this subsidones had been
dut entirely to welting, the surrlneeE of these tivo trbotaries waolld
aot hsive sank inord rapidly than that of thae doe conmeeting then.
W are therefore foresed to conelude not only that the jee s opit-
g awisy, but alse that it 18 fowing away. Thi= process has

# Jor Agm in North Amerion, 1558, pp, 107

M=y flmies, Maai, v IV, Demd
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born notised among the Swiss glacions by Forbes aod by Agussix
e a mensonnl clovage, the glacioe partly Nowing awny during the
sumemer and thickening ap wenin during the winter, The los
incaread in this way by the Mule glacier in the summer 2 ot
tamdde ppolueine the ensulog winter, for the difference in lovel
Just mentioned ds et grent to have oo produeed  in ono
AR,

The steatifiod dopesita on the =hores of Muaie idet are covered
b o thin leyer of morgine o oot or Bwo thick : senmely thivker,
in foct, than the morine which covers the emd of the glucier.
If the oo had not retreatod rapidly this deposit wounld have heen
mueh thickor,  The massof detachod ioe mentioned by Profissor
Wrlght lins entirels dizipperel,

The mormines cxtending frong the lnkes in Muin valley to Muair
inlot seom explicable only on ' the supposition that this valley
et contilned a glacier trilintaey to the Muair, and that the sap-
plies of snow. hiving diminishod in this peddon wore mpidly than
in the northwest this teibutary hns dinginished  wach morve
rapicly thun the Moin glacier, unti] oow the fiow 1= actually
revoraedd,  The two momines issoing feom Granite eanyon  aml
Howing one into Mamn valley and the other into Muoir inlet are
also due to the same cause.  The morsine extending from i to
the toe-fromt, and enmposed of material quite differcint from the
granitold rock of B = nadfly expluined by the former groiter
thiokness of the e, The momine which comes from te fiest
narthern tributury probably Howedl jost over 0, sl when the
oo liere was not very thick the very stevp southern foee of 1
st hinve efsod n break 1o ite dontinuity, so that the oo and
tnoraine full over this =lope to the sucfave of the glacier helow.
The aoewmulation of detritns here is the soaree of this naormine,
and 11 has not yet been enfarely enrriod ot

L o volley conmecting the western side of Muir inlet with the
upper part of Glacier bay there ties o small slacier which wa
have ealled Dving glacier, Tt i aboot 5 miles bong, slopes otls
estwand pod wetward, and his morsiogs running from emd o
end, I has no real feeders, althongh o teibutary joins it on the
st It minst be the remnant of & moch lorger glueier, doriv-
ing = supplics from the latern] enllevs : probobly also, porhnge
principilly, from the great e strennt which filleil the upper part
of Gilneler by, with which it maust have lucd conmocton.. At
prosent s ighest poing = 760 foot abore tile s slevption moeh
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Lower tlian the stefiee of the e whon at its ercatest floml. 1t
is now withoot supply, anid is mpadly melting sway.

Anbther element of the ddminatim of the elacer, and one
whilch would kppenl mitioh toomeoest pepons, is the retreat of the
weefront.  Tn the foor vears Botween Professor Wiighb's visit, in
TESG, wd vy owr, in 1880, the iee-front recedoed more thin 1000
vaurds ( see forther, poge 417,

Fortend, wuil Diade of Ve Lt greod Aodvoicy.

i the northeasters side of Tre mountain the Tower slopes
i covered with moming didbeis and with veryslight vegotation
AL n height of about 2000 feet above tide larze troes (sprooe) are
found growing, some of which are gquite o foot in dinmeter and
must be over s husdred vears ald. Ahovo this limit the moon-
tain s free of erraties,  On the oppesite side off Main valley
thiere i 8 very noticenbile Tine about the sie height, marked by
wovarinthom in the shrublwiey, although theed ave no tress on these
monntains, This, then, i3 the highest point roached by the glaeor
i this part.  The rounding nnd somtches siow that nunstak 7,
15640 feet above tde, was coversd. ns weee also the i=luds in
(lacior bav; ong of which (Willoughby )i LR or 1500 fot
high. The height of soratohes amd ereatica in the peighboriood
of the glacters month wa did, not detersning, bt the heightgiven
by Professor Wright (2500 feet) seems to mea hittle too high.
AL P00 Gt errticd were fowmd, sod o< the ground
here s well sdapted to retnin thom we must conelode that the
placier did not rise to this hoieht. T oame inelined to think the
soratohes obmerved biv Professor Wedght nt o hedght of 3,700 foet
wee due to Joval canses,

The gdvicnes of the lee from Muir aod athier glaciers of Glacier
Py ot b bieen nearits nueximmm af the thoeof Vansoavers
visit, HKT vears ago, for 11 soones probable feom his nareative that
tho fee extondod below Willomehby oyl noed the lnrge troes
on tho slands 0 the lower part of Glacer bay show that it did
mot extend that thr.  That the height given, 2,000 6r 2500 fool,_
wits that of the lost grent advanes stus pretty cerain from the
(reshness of the seratehos up to that limit  Mordover, il at the

“Thi= wonkd make thie fos at thls polut seyerml hondasd foet bigher
thian st Teeo monntilu, whivh s extremely improbable.  Probably only
aFmall error woonhl b= pusede 1 we take 2000 feet as Uhe s imm beighit
of the foo penr B presont endiue
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e of Yancouvers visit the e extended below Willowghly
sl and hind 8 front 800 feet high, it woold have to be aligot
2000 feet high on mount Wright to give s surface slope of &tF
wivel m slope off 1%, which i= osrtainly not exvessive, wonld morre
sprond 1 @ helght of about 2,500 feot on mount Wright,
Another point 5 worthy of notice.  From the divide Tetwoeen
Troe mountain ated Granite oapyon the loe = towinge o both
dipeetions and is reeciving no supply. The surfiace oF the e
hire i now about 1,250 feet Tigh. If we suppose the surfuco
melting ot the rate of 2 inches a day (the rate observed nearthe
elacier's wouth ) for 90 days in the vear, and i1 we ontively nogloct
Ui Joss iloe to the How of the oe, we find that it st sink about
15 feet novenr. At thig mte it wonld have hoen ot s hi“'l'tll:ﬂt
s S0 or 100 feet above its prosent surface, Botweon 50 andd
T venre ago: and i we als comsider the Tos dup to flow, the
ereatest hoight st have boen reachsd still more recently.  This
teibie of Tuss cotided not have comtinued for o longer peviod or the
sluciior woulid now be lower thon it = It follows that oo S0
toy TU0 womies ey, off bess, the mte of Joss of foe in the region neay
Teves moutnin wis diminishid by o sapply which was amdoule-
oilly doriviad froin Main valley.  This vonelusion s supported Ty
the mormines 1w omin valley, They could not have retaind
their peesent course, Howing in bwo direetions, for a loog period
without beeoming very attenuated.  Takiog thesc fucte into con-
aiclerntion, it dor not secmt unredsonalile o believe that the

ervabost extent of tie glieior was rinched 150 or 200 vidrs ago,
i
Evidener that the fost Aebrncn wos of 8ot Dlweridiow.

| hve alrondy mentionsd the stratified deposits on the shomns
of Muir inlet over which the iee now tide. We find o similar
sttt of thitges at the enstern end of Py gliacier, where the ioe
vedte on arlier deposits,  Tie & gually on the portheastom side
of Troe wonntain the ive detache] from the main glacier is nest-
b on débris,  Although samd and gravel form o protty solid
il it i% hinedly possiblo that thoy should have resisted the
gerinding action of the glacier for minoy ceturies, sspocially whin
the fee wiss mmeh thickerthan it isnew,  Mr Cushing has callod
my pitemtion to the fact that o gully on the eastern sido of H
and others on 6 do pot eorrespond in diroction: to the glncinl
sertehes, and therefore eould oot lave e exeavatod by the
placder.  Many geologiots would consider this u proof of the in-
ability of the glhwcivr to secomplizh moeh erosion ;. otherwise the
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sikies of thie gulbies wonld have boen plamsd down wod  thieso
featyres phlitorated, W onn, Bowever, equally well look npon
it as ovidenes that the fee did not cover them for n very long
preril,

Tl tronss oF the buriid forest (see plate 125 tiust have grown
when the glacier was smaller than it is oow. The sand and
gravel was then carried in among them until they were ¢om-
pletely barded, nftor which the glavier prossed forwand sl moved
over the sand,  Now, these trees are most probably of the same
S ecies s the sgrtoe now growitg in the neighbofid of JTabean
(=ow supplement 111, ond therofore it seos wo should reckon the
time elnpasd sinee they were alive in eenturies mther thon
thousands of years,  Another ovidence Hes in the logs found
on anomaines and on monntain slopes.  We found thom in the
mornine i front of White glicler, on the moraine issuing from the
cptern sichis of Bl st northern trilntarey, on the eastern shore of
Muir fnlet south of the strewe, in the sully east of camp, and i
pitllies on the northesstern side of 7 ¢ in fact, over miost OF e
rewion abant the southeastern part of the glacker.  Doothese oo llies
thoy sevmiod mnch coversd with débrds, conrss and line, which
haz appacrent]y preotectod theon feom Being ground ap by the fee.
Now, 1t hardly seems possthle thot this wood shoubd oot all have
hron varvied pwny long ago if it= orjgin had oot heen oo parm -
tively revent.

Before the advanes the glacior must have been very much
=tiallor than at present to allow the region about the first north-
ern trilmtary, which iz now bare and bleak, to sapport trees ;
and it mnst have repuined smallor for several hundeed yedrs to
allaw the tress of the buriad forest, gome of which are two feet
off e 1 dinpeter, to attain theirsize, A plece of one of these
trooms ghivws 22 rings in o thiekness of one-thinl of an inch, which
would give o mte of growth of one ineli in disnioter in 38 voars
It seems probable that this very =low rite does not apply to the
whaoles Hife of the tree, ot only to ite later vears.  The wood was
fromn the outsade,

AMthoagh the evidences indieating o =hort dueation for the st
wilvanee of tho glacter is ot dedisive,=till this supposition seetns
o bt in hurmony with «ll the fiets.  Probably the prineipal
whjection that ean De urged . peainst it s that the changes e
ratich more mpid than any we are familiar with. Lot me, how-
vver, enll attention to eertain historieal fpets vollocted by Vinte
niud Agmssiz, which show that during the middle ages, from per-
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haspis thae tenth to the sixtecnth epntaries, the glaoises of the Alps
wore fhuch less extensive thon ot present, and that horses wers
alile 1o eross pisses now cobsidersd diffionlt by mommtrineons.
During the saventeenth wml vighteenth coaturies the glacrs
increasid, attuining their greatest extant in the beginning'of this
century.® At present they are ingeneml retrenting.  This showe
n varintion ulmost ns great and almoest as rapid as that mentioned
for the glaciers of Glacier bay,

A posthle Canse of the recont Kefpeat,

When the tlde in Mulr inlit 3% very low ones ona - seo o ils
castern. shore the stuimps of Inege troes, which Professor Muir
ssures me are in place. The trees must have grown, of course,
above high tide: they are pow twenty Tl Dolow that [evel.
Although I cannot say =0 with certainty, it 18 nof nnressonable
to =suppose thnt these trees, Tike those of the buried forest, are
sprice, and of the sime species as those now growing in Alsskn
huat we must remember that iy results didueed o this sup-
position have no more weight than the supposition itself. 11,
therefore, thess trees were growing st the game time ns these of
the buried forest, there has bevn oo =sabsidence of the Tnnd of ai
lenst 20 foet since the last advance of the ghider; it niny have
It mmeh more: if 8o, it wonld have produccd an thorets:e m
the menn anuupl teynperature, which wonld have inerepsed the
rute of melting snd wonld also have deereased the proportion
of the solid to, the lguid procipitstion ; aod ononeeount of the
genotal lowering of the movntains, more of the moistune from the
oot oy have boet enrriod] over them and precipitated Quother
Al AL of thess msitlte wonld tond to ddmdinish  the extent
of the glasier,  Not only that, but the diminution itsedf wonld
ncreake the rate of dhminution, for the prsenee of extensivie
stiow-flelds must Jower the monn ponial temperatioee (sey poge
32) amd thus tnerease the IrI'J.':[mﬂ.hrI] of sniow to the total pres
clpitation. I for any couse these snow-fields become souller,
thwir intluence on the mewn temperitore Deoomes jess, thoe snow-
fall i dimintsbed, aod the snow-ficlds berome smmblor still, 2o
we see that anyvthing eausing o elight change in the wean tem-
periture may result finally in quite a large varntion in the ex-
tenigion of the glicier, although this large variation may each
its londt onds Jong sfter the eanse which started it has ceased to

" Aganlx, Finidis witr Tes= Citinctiers, 160, chnp. xvi,
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met,  The emds of glacters arve el y stotionney 3 they e always
to be advanving or retronting ; the suggestions above show that
this i just what 15 to be expectedl.  In other wonds, glaciors are
never exactly in stable equilibrium with the sarronnding con-
Al itiane=,

(hernpos to by erpectod,

Main Inke aud Borg Inke ate now sepambad by o very short
distumee, and it will not be Jong bufiore thov anite.  This will
resnlt in the drining of Berg loke, which eventowill probahly
bie marked by s flopd. The melting of oo in Main valley
st e mpid, for the great extent of its tormination theee pre-
sents 0 large surfnee for melting.  Whon this temmination has
receded two or three wiles and the surface of the joe has sunk
two oF theee humdred  feet, the fee from the first northaorn and
fromn e southesstern tributaries will prolably be noport e
Novtind el Muin valley. The small lake which oconpivs a
Imterul valley opommg into Goadte caonvon will probably oxtend
ae the soe diinishes aod porhape occupy o Inrge part of the
anyon itself. :

Professor Wright has kindly sent me some photogrmphis which
he took of the glacier in 1886, By comporing these with our
fwan we can reudily fix on our map, within 100 vards, the pogition
of the fee-front at the time of Profesor Wright's visit,  This
shiowa that in the fonr vears frome 1586 G 1590 the western el
of the fee front hax recadod 1,200 yamls and the castern ond 740
viurds,  The center nlso hng receded about 124X vaeds, 50 that
the avorage reocssion of the feefront Is o little over 1000 yapds
in four yoars or, sy, n mile in seven vears,  Professor Muir
writist mo that the notes of his fest visit (o the glacier in 1879
show that the jee then extended about 1o ouor station 1 the
rate af motreat dedoeed Trom this sevords fnarly well with that
given above, The fesfront, therefore, must have extended as
fir s il € 20 yenrs ago,  Balow € T think the retreat was
moee mapid o for there the glicier presented s much wider front
te the water from which o correspandingly larger quantity of jee
st hinve Lieoken off, i this eonld hardly have been éntirely
ot pertesaltidd for by o grimter vielooity of low on pecount of the
mnny ob=tructions in the neighiborhood of the [rresemt IHH":H':HI
of the fee-front. Bt does ot senin ot all inetedible that the e
froma the varions glueiess of (ilacier bay may have aoited o A1
u laege poet of tho bay o hoadeed vears neos Professor Wright's
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interpretation of Vaoeonver™ desoription seems ooty in oe-
cond with what oor obsorvations would Jasd us to conelude.

The retrent = peobally not regular but faster some vears than
athers, noed oven varies vonsteleenldy ot diffierent parets of the sume
=enson.  For two or theee weelss in Angust, 1550, there was
weprealy any Wl of oo in the two woeeks following the fll was
sov ruphedl that o geeat bay fally a quarter of s mile doep wis made
in the enstern part of the eefront, which, was before thic anly
slightly coneave.  Phite B3, from o photogmph taken on Sep-
temmbier 7, 1800, shows this indentation. 1 have eollested on the
map (plate 150 the positions of the jee-franit at sevornl perinds:
this shows the reteedt ot o glates mtich hottor than it can Te de-
woribued i words,  The chinngez in the shapo of the fromt will
ndso b wvrdnnn, .

The present mte of recession of the jee-front e Maicinlet, o
mile in seven yoars, will peobalily be exeeeded in the near futurn ;
for it bine roachodd o pobit where the conditions chinge.  The de- .
poits which support the sings are slmost ot the -.-.;u:; rlevel nt the
jea-fronit, and slope down ot no angle of 6% ar 79 ;o Tl further
hack thev will 1w below the water lovel snd the |1'1'.-1r| d will e
beoiuder, resalting o an Increased omount of Joss by brealoge
ntidl honoe o mors mpid rotreal. Ton or 15 vears will probably
g Dirt glncier on the ot aod the western tribntary on the
wiest ontirely sepoeate from the main ioo stream,

Dving glacior is wapidly disappearing; in 15 or 200 yours |
think its bed will be empty.  The maps 1 hove made will enabli
us to determine with copstderahle accumey the amount of these
changes in the future. T should, ]':—rﬂnfﬂlt::-n'r thiset idthioned the
northermn emd of Muin lake i in its rght ploee, the southern
end i onlv approxincitely determined!,  The ends of Dying
vlaeier nee also only nppmummu *

= Nate ki) :i--uh!-l:n'lmt'. 1R, Fromd pluilogrmigbis u.u-i i ﬂllﬂilﬂl miii
iy Miss B B, Beidmorn T find that there levd Iisen some chaags i
the iee=front i the past yenr.  The northwestern oomie sians o lalve
mlumneed sifghitly ; the northenstepn arnae s rovrn el 30 abe 1K) wivrids,
and the rest of the front, which = mearly o straieght line;, has metrestond
e S0 wands sinee Jaly 0 THM0, Ibie e, Dswever, quite s fior ek
ar the exteenne ond of the tooy formiesd fist biefore we' et Lo 1800, The
wtromin wWhich i=said from the jee st the oorthessterm corner now nines
it fromn wiiler Ve vioue ani] rusdive geross the leach, whicl [t thos sepui-
rirtes Trom the iee-front.  Thi lerge ehacial strvaie oo thie et will modoeata-
endly: fadlow: 1w chanpel of this stream bofore bomg amd Flill Profvssor
W r}ulﬂ "s popliey [ 1ew Ag b Noreth Avdrfon, g &=L
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Motipis of the Jer,

I lind hoped to muko oo extenided series of meoastretents of
the motion at different ports of the glivefer, Tt the prescurs of
othor weork and the great extent oF the joe Jurced 15t be son-
pent with s messure of the motion near e month,. The reported
motion of 70 ol a '|I|-.|.:l- wits =0 great that we fell that eareful poe-
cartions muqt be taken (o avidd all error,  We detemminsd oot
fir traest i sighiting on phinacles, bt G #ot out o series ol Aage
whose idontity eonld not b mistaken.  The middie part of the
wlncier i= deeply crvvusd, and i reaching the propore positions
for planting the flags considemble diffiouities were met; bot, ae
in all such matters, this only pelded zest to the nndertalking, and
Wi sl ||!|_]H|T1'|1:|. Tis ﬂ'“l ]‘_fl._ﬂ.h.' ||f-|"'|1|ilz-|'];!|'|.'=_l; t.h:- il','l"" TVisr = l.!11f!. I
this wo were nhstecss=ful, although when setfiog ont thi Hags
we miade five orsix attenpls, et feoa one side and then feon
the other,  The furthest pointa renched from opprosite sides were
abiwt 500 vards apeirt, and althougl thisinterval s greator than
wa wiklusl, s8I It b wet mooh ereator than the averngs interval
bty thoe Mg s ined s one sories wos pincticaslly contimmons
Cooie i of woe-front, plate 10

Twn mdepimdent sets of moasaroments were msde, the first
on o series of ten s from dolv 21 o 24 the second on g serics
of nine flags from Aogust 4 to 8 The fisst threo Pags on each
£ide were rovovere] after the first sot of observitions and replaced,
S0 it obeervitions on e extended o Julv 21 o Angust
8w petiin] of 18 days, with o corredpinnding incregse ingocnrey
i the determinntion of their dadly ente.  Three or fonr dayvs wos
about ns long o= the fags would stond before flling, albhomgl
thiy were planted in holes 18 inehes deep. The lags marked
with ot dash Delong o the fest poriod, those with two doastes
o the sepond § the others were observad duarng both,  No resnli=
wiore alitaingd from 7, a8 it ol botween Jaly 21 wiwl 24, The
s were obeerved froon K and K, which were 5,558 vards aport,
about thrse and one=guartor wiles,  These wire the st avail-
able points of olservation, and shhough they wert not well
wilsptedd for determdming with high socormey the actunl posithone
of the Minges, il these positions were determined with quite sulli-
et proeisiog,  The disection of the motiops could pot be de-
terniined from oue observations, for vory sendl beeors of obsoryg.
tion 'produce Targe errors in this diveetion.  This, however) wis
pnrmportit, for the dirstion s given by the mormaes, whick

T—Map Dhwe Moun, v IV Ieog
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was nhiott bt pleght aogles to the Huoe F=RK.  The bhonge 1o the
prositions of the Mags could T well nieasorsil froon thesestations,
sty mrotion onde o large ang e with Hae Hoes joiming thestation
ta the Mngs.  The part of thi= motion at right anglos to =K wis
tndeon pe the notual motion. Wa hiuve thus for the finst . period,
July 21 to 24, two independent meastires, one from Eandl one
from K, wh!rh nereevery wiell,  The avermge b given in the table
For the ssiond periind, observations of motion were made from A
oy, The vhiservations on the sicde tlags from K which extonded
froon July 21 to Awgreal S0 e giver in the column lesdeld i,
aiied I thie last eoltmun nre dhllected what 1 dopsider the most
relinble results. Tt will T seon that the motion, staroolv obsirv-
able ar tho sides, inowases  rapidly towand the cemer, wheee it
amonnts fo aboot T fout uodoy, A considerntion of the sige of the
instrumenita, their distanee from the Hogs, d the #ize of the
Hngs themseelves; shows that there 72 a possible, though seamoly
probabile, error of sothe two et in the determination of the
maotion of the sonter Mugs, and oot more than balf soomuch in
that of the side. fags

Tiehle sbonming Widkvoa of the 8 lage o the fie.

Flatgs. . “E"‘fm:::_"“‘l Pile Huti;[::t ol Flags, i

ool = o t | Limelw

S (T L fapal L ol . A 4+
« A { Ml . | 1200 34 AL e S X | kil
R o T o | B UELEE 14 4.4 R o
47 o0 Red L 100 i L sonl LS thl
5 .-.|Hml 1O T o] C S S R
T ju.mu.,l T T T RS (R T
M Hlmtk. B o 8 DT Tel sl O
" I 7 | g RO | el lost ara
PO I | N T T o N 1.1 S 1
Moo Blaek. | onaze 1108 | CRE | kD g2l 2
V... [Hed ... I B B 1 dat i.N 4.0 EAL
[N | T | Adsg | 1 | I F = R
Imul-.p mml.h;rn Prostrr JJudy 201 poe 24
[L S Amgtieet 4t 82
T ™ W .Tuli.' =1 oy Anpgist 8,
| I.I'III'I-'I' of dnily ruotion dedoeed. Trom 3,30, aml 71

* Tl flags. wor six fevt lome and thow feet wide,  The instrumenis
wreene Ui sl I cine savrvey o doseriliod Lator (s, 3, firt-nate ),
P e inddion wies made from F foe Cho perfod July 21 b Ane, 4.
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Tov sildikion to the B, Ave stakes wero plantad moa Boe and
about equal distaness apart on the enstern siile of the glueer, ns
shown in the map.  Their movement was- determined’ foom
Auguet 6 to 2 The mble gives the total movement fi’sll“lllﬁ
that time at right angles to the line of the fags, which was the
direction of the slope.  The direction of the moraine shows that
this ks approximately the direction of motion,

Minemint nf Stekes
it i
1 7 inihes.
5 11
if a0
r i

Thi= pmounta to abont 2 ¢t day for the midile fing.

Conditions holding'nt the Ends of (flaviers,

Algine Gilueiers—It hag been long recognized that the somn-
paratively stationuey position of thie end of aglaeler is due to the
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Fiosrastn 1= Eodd o i Uplye 1ilaner,

aotioml equality betwinn the quantity of dee Howiog down and
Pl epnantity wedtadd. The iean tempertore of i valley inervases
ne wie desceoml @ if, therefore, the end of the glacier shotd adyanes
bevond the point where the mte of melting equals the mte of -
supply, the ive would melt more mpidly wid the end wonld
vecodie I on the othere huoid, the glacior shionh] not reach this
painit, e would Aow down faster than it would melt, and the
eyl of the glpeder wonld advance.  This point i not merely o
point of equilibrinm, but o point of stable eguilibriom.  This
peplanation is sufficient, so long ae wo morely Took upon the end
of o glacier peon whole.  Buot when we consicler each part of the
el by itself we ave et by diffienlties which do bot sésm o far
tir himve e ki,
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A ot apprinehes the end of the glacier the sarfes ul” thiis diewy
hiwenins stisepor aaul steogir, and frogiontly becimnes o pre
cipitots o allow e o staid on L. Thu dingram (Hgare 1)
shiowa the form ol the surfice ot by o longiodinal seetion
Now, why does the glacer asswoe this shape?  We koow that
the Hllt‘fmw of o drop of water or of o smanll quantity of honey b
a plate will nssame some sueh shape ; but this b= the resul ul
minlecular forves which van not have any appreciahle effist oo
lnrre boidios Hke a gladier. The end of & Howing lava strean
will have a someew hint sidlar for, at thi= iz i cuse of contin-
el Bow ad not oue of vipuilibriune,  These sondogies thirow
i Hehie on the question. 15 we divide the glacier into lnyors
by wosories of surfuces poemllel W the ddiveetion of How, the con-
dbtion that the e shall be stationary poquires that the zee sup-
pliod by oach lnyor shall b molted af its and. Now, the nppor
luyirs tove more mpidly than the Jower ones ; therofiry their
enibs st oolt more mpidly. A glinoe at the disgram will
alyonw that, om aeeonnt of the form of the ond of the glivier, the
einle of the tpper layers expose a liteer stibfiee than the lowes
ta the pir andd sun, rﬁ-nultm;_- in Eheir wore rapdd melting.  This,
althongh undoubtediy o part of the explanation, 2 not the whole
of it for the forms of the g ;I:,]:Ll"li-'l'fr pqul wontld be one of dnstabile
wpedlibdung, 10 wovthiog =houlid canse the surdice to becone
sutipw it stovpeer, Uie oxposed ends of the apper layens wonld
Lo sonallor, amid Uheso lnvers worbd ao longor oelt away
eaplidly w2 they wdvanee; the surfuce woulll continae ty grow
shoupuir oot the wppeer part woukl break off and thus restore the
slope. Althongh gliwiers have been obsorvel toadvance T have
never hennd of it ooetirdige in this manner, A sories of mens-
arentents of the mte amd  diveetion of wotion, sl the mte of
el tinig st tle end o s glaiier, such as the Gormer op Morte
pitsely, in Switzerlamd, wonld undoaldedly throw Heght on this

prrollen,

At the el of the villey of Nords glacier, Taku inler, thire is
i hiroaed ex prtise of grvel, ete, on which the glacier, afier saning
frotn Tls gote, g.pn-m'[ﬂ sl Tike aogrent fn, thuos presonting o
larpe surfivee to the adr and =som ;50 that the melting of the o
b gy mphl pe the sapply* 1 weee ]"l].'l::"i’i"i'l'r.t"ll {matn 51:rmdll1;_r
it would extend mneh further than it does. and wionld andoabit-

* Thile bevel cxpuinse st e oither e aeeumalation of gheind dftris
or w deltn Gormed when the ghicier wis s extimsive than now,
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villy rodoly dierp water.  The Taka glacier, olose by, fimds o
sty support at the opening of 11 zoren, nnd therefore disehurges
into the water as & tideswater glacier, Davidson glacier, Lynn
cannl, hne o fermination  expetly like that of the Nurris.  The
great Malasping gluoier apems tor b morel v thie unitaed ends of the
winy targo glaciers fowing from the 5t Elias alps, expanded op
the grost plitoan which bordirs these noumains on the sotath *

_T'Iurfr-tl'rr.frr (rlnciers,—The Muir I.:Lll-i.‘h"l.' 1 excellonl Bx-
atiple of this elass,  The inlet fnto whicl It podes isnetenbes I
depth from the sidis o not less than 720 et near the middle
Bigd tlue e 1s s thiek thot even this depth is oot sufticient th
float . Hovo wé hiave an eotirely different, method of waste.
The foe broaks off and foats away in the woler us jeobergs.
What iw it that rezutates the mate ot whicli the joe breaks off ?
What i the form of the glavier’s wnd below the water - Awove,
it is practically vertieal, 1 enn only give a partial answer Lo
thi=e questions,

Suppose the mid of Muir ghaler wers verstival from top o bot-
tont; bt us apply what we koow of the motion ol glaeiers Lo
thiz cpse aod soe what wonld follow.  The mors mpil inotion
of thie mpgher part wiok] [l postlt T dls |rl'uj|:-4"l'hjll b the Towie
pard, and this wonld bodtine greater nind greater nntil it= woighy
wins sitfficiont i itself g bevak it of. The extont of the projoe-
tion before o beeak wonld oocar depends ovidomtly on the
steongrth of e, The water supports the fce by ite huoyaney, s
that the weight tending to canse frocturn b= =liehtly less thin thie
weight of that portion of the fee which i above water,  The line
of fractirre is dotiormined Ly fhe position of some erevisse or s
irrvpeular seltitge Delow the surfaee. . This form sooms o e one
ol etably esguifibriv, forif the feeshonld project too fur i waon il
break off; and if B did not peoject faf enough no break wonld
geoir until is proper wotion had enreedsd itoous forther. Tha
the Joe for seveen] hundved fect Lolow the surface doss uot in
wonwril project frirther than thet above iz evident from the fuct
thint T linve froquently seon large masses, extending to the very
L if the 1ee=-front, shear off andl =ik fl-’t'l‘ﬁi'fl-":l' inta tho witer,
disppser for some seoonds, and then riso again ot G thadlr
originnl height befare tuming over. 1 there were any gt o
within 00 fout of the surfue, this mass woald have steiek it and

* ey Mnssell, Fxp. o Mount 260 Flias: Sab Geo. Mag., vol, i, 1801,
12
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Doty ovtertimrned soc tht it could ot e arsen vertionl by ot of
thi witer.

Lt us piotupe to ourselves what takes place af the end of the
wlucier, noting first that there nre theeo wavs in whicl the foe
hrealts away = (oja plece may bieak off and fall over—this i= the
sl wiy with smadl pinuacles: (6) a pece muy dhear off and
<ink into the witer—thls is the nsusl wny with the birger uinsses -
ur, agiin, Ue) Toe nusy Bosom detnehed aondir woter aml rise Lo
the surface.  The 1li.ng:hmu i fgtire 2 illogstote what | eonoeive
tin It Sucemssive fomis of the lee-lront. They show how, after o
ttinler OF pieces Dreal off fron dbova, oue Infge ploess will break
o from below: bot, i all peobabiliey, net from tee the holtom.
The hroken Line shows wherothe break oconrs, “The dottod Himes
=how the form of the fropt just ofter the nst hreak.

e 2—Riaal of w Tirdeewmber ilieser

b aditition to waste by brpakage, theeo isthe woste by alt-
e, Above the water sorface this & unimportant, fur thers
the quantity ol e Honted wway = much greater than that
melted ; bt ssae this ottt of the glacler, whore the wtion is
very slow, the melting &5 the prineipal, probubly the only, s
of waste, for the bee i in contact with water which is peabalily
not vory oold * and i moreover, St That the iee does mielt

* Professie Weight found the surfuce water fn Mubre fnlet o be 0 7.

ool not tadie (he tengereatore, bigt T wis ooon mnel sstonislial o
petting iy baud Bt the water to i it oot atall oold, althoogh e
wid g T winotnt of lee tnting aboot.  This high tepemitiee st D
g 1o the tides and waem winds presadling Teew, and fo thi compaen-
tively wurm ses near by,
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Iwedowe water diote eigadly thar 6 does it ase, is shown by
thiet fierd thint feelorgs ol over, which i&oodoe o thisalone 1L
it possihle that the iovbene darkened by mowld sl sock
mny not have eome from the bottom, bt nay be merely expos-
ing the side of some old erevasse into which débris fom o str-
face moriine has fallon,  The bergz which we suw rise from
bedow the water usaally canse up after a very vy fall G
whove, n= though some crpek had heen started b the shook of
Jthe falling fee; ondy g Gew of them ware diseolorsd by ilobegs:;
most wore pure bloe joe®  Mopeover, they did pot rise vory
Ludiehy owdt of the water. All this mnles me think thal they did
ot orginnte it any very great dopth.  Jest ns o stick thmwn
oblijuely mto the water may riss again a1 anoangle, so o beng,
on pocount of s shapw, sy rise so -',n’fnl'i,rfl.ml y a8 only to rench
the smfaee sope distnnee feorn the ee-front, thus sopeesting
that the glacier somde out b oot along the hottom of the inlet,
fronis the sl of which the foe hroaks off; hut the consldormtione
[ s mentione] nke it esident, | think, that this is not thie
cab A serie= ol obmeevations ol the tem peratione and density
of the water of Muir inlet at different dogths and ot ditlerent
distrines [fom the oo wonld andoubtedly afford informntion
thiet workld enabile us to mewon vory acetimbol v abiout the fofm of
e de=front Delow the witer,

The iee ot the bottom of the gliuder In gootaot with = bed
moves very slowly, anid it i not improbable that the malting,
where it anects the salt water, quite ggoale the advanes,  The
sl froea that paint up is determined by the strmgth of the
e I the progresion of the bottem is greater that the mte of
rm:liiilg_. the glaoler will silvunee untl] i comie o a browdor par
of the foed, nod thus peesents n beoler front o the water. 1
the ford wems of apbform depth snd breondih, the dee conlid only
i o pemition of eguilibeiom st one ead'or the othoer,

Thae offeet of the depth of the water o dotermining the posi-
ton of the glavers end = 0ot apparent.  As thie depth s greitor
Wi pressarre sgninst the oo is greater; but ot the seme timie e
wider produaces o greator npwand  pressaee on the fee, dboamst-
ing 1te preessary aguinst its bed and thus reduging the friction.
Afthough these offects cannot balance at all depths, T wm onabile
tonfrdieate which one i in geneml the stronger,

* T dimetilrte] beryes smen by M Rissel]l in DHsendhantioeny Loy o
e !|-!II.|.!|§!.' Peiving Elins aletbordm taivesrn] part= uf the medehleiring placieors,
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IF o glavier poaches wiler Which s =0 decgs that it doss not
botsoly Al bottong, sl the tiotion of the leo is moee sepid at the
leittonnn thinn e melting, then it ehd will bue forosd fetherand
Martlior intoo und deeper aod doepir aoder the water, following
the sloge of the bed, witdl e Tmoysney of the water i= sufficiont
tor breake it off The place wheee the fracture will corur, raed thie
stz of the iowberg formed, are problemsof mecloies,

Cvfivenan]l Erndian,

The general semtehing mil stmthimg of pwk by glueiers =
fatnilinr to all.  Ancthor sethod of grosion, nob s genemlly
revosnilzed, was obsemved herd. Mhe spur of Tree mountain,
wlitelr 7 have nlpasdy moentioned amd on which we comped oie
thght, fa o evmpeet slate s parts of it were smonthed sod sermtelied ;
other ports Biire b confiesion of milxed rock, the roek of the spor
Inrpuly prsdeidnnting : Do still other plaves the bed-rock-showon
white migrtlae pisees had heon broken ont, lenving holes which
fin s eases containod water.  Near the sumnmit of monatak 8
i= i rock-brsi Inke which must have s formed in the sane
way. It is about 40 feet long and 20 font wide® T bl are
mneh seeatched s on one =il the rock rises vertically gt or
ten feot above the water.  The mck which formery filleal thi=
bk, sepirnted poobably by joints frood the rock heneth, st
have boen torn onut by thedee i it= pusaige over the spot—not
pevessirlly g whole, but pussibly by pieees. The finiks thias
e ot are In part pushied Te the glocier to it end i piarl
prtlibiil neud geritnd Bnto fne wood sl eaeried off by the sl
elncin] stresps. This method of glaeial orosion seems. o o
wiach tore efficiend in digeging vallovs than the simple semteh-
ing and smoothing that 1= sp wnch more noticeahle in walleys
formerdy eeoupied by glaciers.

Probahly the hest method available for deternnning the rte
af erosion §# to cileolate the amount of seiment carmisd off by
atihelacial strans, #s Professor Weight did.  Repeating his cal-
eulatinn with the more acenrate deti ot oue disposal, we And thit
an wversee of abogt threeguarters of tieh i oronlond aordndIv
Frepm thie bod of Mol glacior:y

* Tl A nsion are siven foumenwry, _

1 Phe Gallowing Jdats were aesd in this aalenlation: Ane dmined Ly
gl ooy, TO00 sprigerne piidlew ;s aren OF glacier Ded, S50 sqoaee nbles 10w
assiniie 1o wwtdon ad bottor thven fo the puddfle of the See-PFamt the spuns
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Tha oraston. of eonrse, caipat e odform, but muast vary mieh
with the matore of the rock and the thickness and mte of motion
of the iee.  Nonr the mouth of the glacier all of these ronditions
cvmpernte to neroase the sotion; for the roek is sliate, the motion
more mpiid, and the thicknes ol thiiee probnbiy grater than
elsewheone, 1t dos ot scem ecrssivie t conider the arosion
hisre five or ten Hiues us greal e the avemee. The adidon fall
bitween € and N probably maeks the line betwoon ! the haeder

-

tity off feo cutrlisd out por day wonkl e s trmagly of 7 Tt Tas (s gy
143 40 et altitnde.  Nowr the sides the trisangle woull have w=mallee
buases gl g b miditude. Lt v stpypome i wedio having 7 foct hise and
I Pt bRl (bl the grontest dopth plos the beight of the fee alwve
wisker ) sl o bpemdthoespoand to the while feefromt, 880 fiet, to be Lk
P ot lilly 3 ot mssuppose Uhis daily boss oonstioni. throughoat te yesr
(i Tgnopmnes of e nw of ghain) motion below tie snrfaoe will not per-
midt m eloser npgroximmtion—<donble this quanitity woold certainly e oo
i, wend winld etill only stightly affivt one resalt).  The Signal servicy
ik mie g Ve averge of pix venrs” ohsorvation of minfllar Sitke Jo5aE
nitloos, andl the avirage. ut Joreepn U lgehes,  Ohar own vl v ntionE ol
epriy Muir five Do inonthes v ahot the some rsandall as ar Jonean for
the samo perind, 1 fave therefore adepded 80 initdus for the Vearly pre-
elpitation (st gpprenitiz (. The rost of the data §have takon from 1"
Henmor Welishit's smecount (Toe Ape in Norh Amerien, p. 04, vie: T8N
grainw of sediment inoeseh United States gallon of water of the any biglnial
strims : specile gravity of this material, 25 Joss by ovagortion, onoe-
wighih of procijpitation. Wi thus find for the total preciphtation over L
arca. drnined by the ghvtler, HG00000000 colit fet; anpul lives tn
ey peddiiees] G water, GUONOO0000 cabic faot; liss by evmpormtion,
1S BO0000000 eulee ool ; Tonving, suy, TALNNLAKNLIND onbie fot af wiler
jeT Fr carrying off sl lent, which gives nn avemge of abiut § ineh
erailind feomh thie whole il of thoe glacier. 14 0 ossood that oll the
water comine from the gacior & chargad with stlient. This bs i we-
cand witly ol=ervalboiis = e e they go,  Thie clon sierface sEevdatis menr
thit ol of e glaier etnpty 2ot Ghe sl b strenns, Troun ome ol which
st determination of the amonnt oF sedifmnt wils nide, It sy bed ool
fooiebap ] thuss angitly of this selinnt dudies Fromn the mirfice momines, B
rocles el D disintegrting ot fipe materishor Gitinge through ere-
vizmes 10 The glocter herd and belng thanegronnil pp This cles s uf' the
stiprfie sbpvmps shiow thad the fhrmer s ok Vi cese ;. aud P fan thnh all
thiee sy ons Pl seeefinee of the ghcer woulid hardiy be enonagh te sopply
mnterial oqual o thee sllipest carmied ot Ihos single vone s conclusdye
avidenee ngmlost them both. We linve not taket into consiidlotation the
muterin pushed out frow andor the glacior befone It Has been sgroool Sine,
anl thide e proba by of Targe st | althongl we binve ot ol fesie-
ardree bt dad seonld inerepse e abiove estTmnte oF Vo oresion

ey, (e ﬂu.._ Wl J'Ih'-, |




Y I F Reid—=Shutive of iy Glacier.

ervetalline rock aboee and the softer slato. Delow, and = prol-
ahlw il o they different mtes of erosion of those mooks:

METHROMGL AL, NoTes,

The prevalent wind on the Alaskan coast i from the soath-
wist, bitl the gladier, by coolime the air i comstaet with it, peo
Juces o obld wind which slides dowiits slope. Thios s oorth-
castoely wind blew continaosly il our et p except occusionnlly
whim a strong somtherly gale oversune i Onothe westimn trih-
mtary the wind was from e west and in Main valloy from
the northwest ; in Gt overywhery it fowed down the glope of
the placier.  Its mmfluence on the tempormtore was vory marked.
The monn wmpemture during July and Angust wis 45°%1 F
abiott 107 lower than that st Junean daring the spme period,
althotgh thils latter place i only about 25 miles further south-
wardl, At oo time during ourstay, howover, wos o frocedng teon.
peraturs reiehod.

Thix eold witd did not nsually extend very igh § freguently
pinist could Tae goon sioviog sorthward not 7000 feet ooy onr
ey, whery the flag was strepming toward  the soath, The

N e,

Fuvm = hingrnm sllostenting HKefevohomn.

temperature was higher on elovations: than lower dowp. At}
(8000 feet) the thermometer was onee olserved 677 C, (12 F,)
highor than at camp ; also, at the same time, on the top of Trew
mountuin (27000 the tempearature was 453 CO 55 1) Wigher
than ab camyp,  The ineresse of temperatioee with altitude s
an unusually rapid decrease of density in the atmesgibiore, with
w enrresponding imeradse inrefmetion, thas produociong the i
which = =0 commom hare. Tt is ooticedble onle whin both the
ohsprver anid the objectare in the cold laver. A my of Fght
vy rosch the olserver after followimg a hortzontal patly, o aftor
rising shghtly and then being refracted down agnine. The nemlt
i o madoe the objoct appenr steetehod ont o togivedt merssod
heizht.  We often saw islands with apparently sertienl siides ;
e feehenee in Cliveler Ty were mngiified verticnlly o as o
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liwake Filee the toe=front of anothor glm:il:rr: ke |1'n1nm:h1n of My
glncior sometitnes look ko miinieets. These appeamnces have
whvaon rso, By considernble stretih of the hmagination, to the
so-ptlled  Sitony ity ar ¥ Phantom ity figured i some books
which deseribo this wegion,  This mirmge 15 just the apposite to
that seen in hat deserts;  There the mys are bent up, meking
thie image look a= if it were rellocted from the surfiee of witar
here the mye am bent down ;. vet the bonding b not suflicient to
eitirely suparate the image from the obiject, but only makes the
latter apuar distended, us t]].nll“h i were tnade i.lt rubibeir aid
b Taben stretelied upwanl,

Wi higel puther less min than we expeeted | sbout ooe day in
thiee was miny durlig July dmd Angust : Seponiber was much
wetter.  There were no thonderstorms, and usually the min
was in small drops.  In Apgnst sarorm wore frepuently seen, so
frequently that T think they wust have ocourned every night ;
possilily all the thne, although, of course, daylight would haye
masked them,  Barlier in the sunimer the twilight, which Insted
all might, would also haee drownsd thene Hthey oecarered.

TiE StraveEYy.®

A bise Une was mepsursd o with o stecl tape fom 4 o B
ey the platent on the western gide of the inlet; hare we found
fmirly even growml.  The base was meisured twice: fisst from
B o A, then fromd 1 o £ The fwa values abtabinsd wore
2301 and BEZ.I80 metors respoectively.  The leagth adapted
wits DH232 moters, = 1 By mns of small transits
wir thon muile oo network of trangles aod fixed the peints A 1,
D, Comp, K, K5, MobE e The mages were mado entively with
the planetable,  This instroment wos set ap it Camg, 00, K, 01
LN 8 RS T and F,for the semiral maap. The map of

* Ther lstramerits wasd do the smtevey wore lont by tho United. States
Comiet mend Gioodeths Survey, They edasbstol of—1, a 3-metor soel thpe,
with whieh wy testsmred the bass Tine ; A BT mmlH twselln transits with
- pels veetiend std Borfzoutal e, dividesd o half doprees and real-
P b twn vern bors b mibnintes, which weto sl i the trlangulation, in
e memsm e of the motion of the e, and in detorminations of laivtme ;
o plasietabile 1 by 18 inches, with wlieh the maps were wettially ool
Ty wilelithon, we hoad fonr wnerolids; only one of which, howevor, was fond
o wiehd reliahle rosalie.  This= ope wos used in determining the height of
Vil the edghit of this gebinerbony ppemy J°

o
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the bded wenl  jee-lronl wos l,1|ur_l-_E friotu lfluj.lljlr 0, I ool M.
Miotigraplis wers mude from many, proantE, atd those oo Bedn
of the greatest s inileawing i the gebem] toposrphy. s o
thie nectetiy of the maps | think that none of the points purked
thies @ wee oat of thedr place by 18 of their distaenoe foom 8
ey mee el mors aorirstely ixed.  Many points wheee the
ek gl Jon were incontact, ofe, were, of conmsi, determinod,
bt with much less noourmey.

In order to epnmect one map with soy otere sarvey that may
he matle in this region, wo made two caiins of heavy stones, ong
it Brandd ome st B D on the gravels on the eastern side of
tha fnlet, at ok helght of 107 fost above man Side,  E b= oo u Bt
knoll of the ridge deacending from moant Wrizht, at an dleva-
tiom uf SO0 fiedt, The horizontal distanes betworn £ and £ i3
2735 vavds, and the line connecting theu rons N 417 87 F
msd rom il

The Tatitwde OF oue caniy wos determined on sevoral odoasions
the average, 55° 4007, can hardly b in ermor by more than i
bl mimate.  The longiivde was not determined ; on first going
wto camp the ehropometer was allowed to run down, pod when
Wi |.|.1.ﬂ'.,, it s‘lh'i[llll*d for some repson nnknowie  The chronommeters
of the stesoers wore oot sufficiently acoordant among themsolyes
to give relinble results by vonspurison with our local time.  The
ongitude adopted by seference o e bt map of the egion in
the Const. Survey oflics I= 156° 5 W, which can harndly ba i
vrrar iy &

O plattinge our map ints the geneml chart of the United States
Const wnd Geodotle Sorvey, we soe that the area wo sarvoyd
oo s ek of the region betwean Lyoo canal, Chileat dvee,
and the apper part of Glactee bay.  The monntains oo the cst-
¢rn part of cur map must o visible oo Lynn canal, which
only teme or twolve miles distant.  Davideon glacier st have
tribitaries in the moantaing which elose in' Grnlte canvon,
There is w nunor that the (Mileat Tidisis wore scotstomind to
mpke the passage to Glucivr by over the Davideon and Muir
glaviors 1 thi= e true there 3= probably o low divide Ietween
soniie tribtnry of Davidson and the fird northermn tributyey of
Muir,  This regrion, anfortunately, we were tnahle b see

The seale of the genaral map 5 cedrgm, Which i larpe énough
i shiow the detat] wo wepe abile o mnke out, exeept in the nelgh-
bl of the mwonth of the glocter, T have wildded sontour e
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The :l:ﬁli'.u l'r_f Lhe fffaeinr, b

ut M00-Foot infervals @ i moust Tee romner bered that thoss pretend
to ni ey, bl marely serve o ghow the genoral formi of thi
suirfivee, a8 woll as T ean indieats it by aid of memory and pho-
termmphs.  The altitudes above mean thile which were deter-
mined trwonometrically are given in black figures ; these deter-
mined by barometer or estimated, in blue fignres,  Camp Muir
wis estimated to be 25 feet above mean tide. ;

Far the nlet T have mde a0 separnte mag on o seale gubga,
which ahows well the pesition of the s we used for mersnring
the wokion of the glacier nod the formand  position of the foe-
fivmt at vorions times,  The comtoir Enes hoeee nlso are only very
roughly approximate; the interval between then is 1000 foet,
The tnmbiors give altitudes determined trigonometrically, ox-
copt those on this cottour Hnes, which are ostimated.
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NOTES ON. THE GEOLOGY OF THE VICINITY OF
. MUIR GLACIER.
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Rectitnoriary Fook .. .cioiii diiadisaiais =Y N
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Friptive Rocks. ... .. cE s . ey o
The Dhoritos. . e PreTReeonn. BN .
Ty = T P S S - |
Later Ernpitivis ., T R A Y T T |,

Ciesthan Fratines,

Both aguoons and igneous rocks oveur in the vicinity of Muir
glacier, and the plutonio roeks 'I'-r.-l1'-n|l!?1r to two |Ii.-|ti:|u-t-|h_;_-ri-ul;_
All the moeks - of the vieinity have suffered much dynamieally.
the rocont eraptives exeepted.  The whoele series i=s mueh shat-
tereed and frsared,  Thiee sets of fesunes are goneenlly readily
sl ot dividine the rock Into sl prismatic llocks:  Thesas
flagtare plones aee seldom vertical, bat present virying aongles.
Giuneenlly they wre mere oracks, ofton filled by infiltetion, ot

simetirnes thoy have o width of gsveril feet.  The numerous:
| siunll dikes af andesitic rock plear o have the sone directions
dx Lhe fAesure systems, amd wiro protmbly formied st the spme
i, Bvidonoe of sl fanlts of compartively recent omigin,
involving these dikes and detormined by thear aid, i= oocnsinnnlly
firthemming, showing o certain amount of disturbanee 0 the
rocion gines they wers ferrrinen]., |':ﬁ4|i'fltl‘i.‘ of enrlier olts s adif-
flonlt to obtain, owing W the homegeneity of the meks aml (e

1 fiky
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grond diflirudey in miking diterigimnations of dip an pecoant of
thie oliliterntiu of 1he bodding plates § bt i€ is eledr that o
comsidornblo smoonnt of Ghoalting ook ploce prior to the fermn-
tion of thie dikes, The strike of the sedimentare rooks = about
NCOOEWL N S0P W, mmgnetio).  The dips are genirally at high
angles towand the south, bot are exteemely variable.  Short
matiolinals invalving o considerahle change of dip nee oot un-
o, Soall antiolmals wil sypelinals oemsionally oconr,
bt are of minar imporiancy, soon giving was (o the prevailing
sotttheely dip.  These fregquent varintions in dip are woll shown
along the wstern shore of Headland fsland, A eonsidorable
fault i= also shown aboot widwey along this shore, cloarly fli-
el b thia diffranee of dip 6o the two sides ; bat the simni-
larity of the pocks oo both sides ronders any dotermiinntion of the
aronnt of theow impeossible,  Sufficiont conntry wos not covs
eredd to) at nll olenrly oxhibit the type of mountain stractnre
obtaining here.  The dip I8 pretty pesistently away from the
thurite pemks, which were the most northerly ones reached.
Witk Bies bewoand thean tio man knows,  The work done tiankes
it ]1I'f11luh|r thut we have hore o Ut and mised bloek acéom-
panied by faulting. :

SEpiMEsTARY Hoors.

Two great series of sedimentury: rocks are oxposed in the
Ceingior bay redon, one of areillite, the othaer of Hmoestone; both
wre of gropt thickness.  The Hmestone = the voungor, The
contamt bebween the two 5 well shown on the wsstern shore of
the bay, hits an extremely stecp sotthorly dip, and readhes tiide-
water whont eight wiles sonth of the present front of Muir
glacior.

The Argillite—The wountaing wdjoinitg Muir inlit and the
upper northeastern shiore of Glavier bay and those sarmmmniding
the enitern part of Muie glacier pmphitheater are cntirely con-
] dif bty rocks (see geolode tng, plate 16, The thiokness
of these argillites | was anabile to deterfmane, bt it eleardy resches
severl thotsnnd feet. Thov paesont throe mndn pplhoses ;

L Viry hard fine-graiosd; gray angillo=siliooous bands, of some-
whnt varving shaiis, ooensionally approceling  goarteite o
vharneter.

2 Eguadly abmodant with the lust, sl with them moking op
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thie Diwper prarkiom of the aaries, aee bavrpds ol ponely evuidl hand-
w0 blue ur black slate roek, oontsining a smnller frenndoots
ardeiixiure than the lnst, bt ledng somewhat enlenroons,  The
firt variety i more abundant inthe lower portion of the series,
thie #seonid in the upper. Both are veey homeogenopus and fine
grnined, and extrenely eomipmet. The black variety weathers to
a dark-brown onlor, the gy to o vellowish brown and sandy-
lovokdng surface,  These give chameteristic colom to the morsines
i the southeastem portion of the ansplitheater, s nedial mormine
sometimes appearitg oni color or the othier a8 it i viewed from
aite mido or the other.  The extreine hardbess ol these slate= ls
dup ta thefr metamorphosed condition,  The degroe of moti-
aorphism isinite unifiem throdghout,  So faras enn e told by
thie eve, it has nowhere bodn enrriod ton point where recrystal-
lignthoin dins o, %o that none of thess rocks are at all schistose
in eharcter.  The metamorphiszm and the namerons fissires
which vl these rocks have nearly obliternted the old bedding
planes, &0 thed dipe are genvmlly most percoptible from s dis-
tanee, owing to the banded appenrates glven by the pressnce of
ihe two varictios.  Little on no tendenes to =pkit on the orighal
bedding planes 1= now <hown, the figsgres dotermining the shape
and sige of the blocks, which thomselves often display the oolor
bande.  These bands wre well shown bn miany places; for'oxamplie,
an the highly gleiated alopes of monnt Wright which face the
inlet.

A, Comparutivily thin bands of mare fissile, black grnphitio
slntes nre found intersteatificd with the others:  These are fonnd
al miamnepons loelitios, and there nre certainly several such bands,
though' theie apparent pumbor may be inereasel by faiting.
They are softer than the other slates, il eesddily =split into thin,
oven slabe,  They heeonte dotted with brown speekaion wenther-
ing.  The fissures which intersect the slates are eopmonly fillwd,
wholly or in part, by erystalline enleite, somewhst binding un-
westhored blooks together,  This s univorsally the cese with the
Wiweblack sintes, and more econinonly so with the gray 3 hug
such Bllings do not ocenr in the graphitic siies, This would
iniliente that the caleareons mutter was largely derivedd from the
alitis themselves, and: that the graphitic slates lack it frim hav-
i contuined none oviginally.  Gonemlly these Al sre s
filas, bt ocepsionally wider fissures oeenr which contain caleite
pivees of oorsidorbile stre.  The liree Wocks of wlite ervetalline
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poarlile Ocveareiog an o of the morbines Tave Bad such g souedd,
F'wo Tnrge ealeite seims of this charmetor shiow heautifally on thie
pratern foe of FPymoad peak, Tooking, tooan observer in Diving
glncior valloy, Tike vills of water on the moootain side,  Th the
viemnity of the vruptives these Besures are often matalliferons,
antl oeeasdotml quarts veins oo,

Carefnl search for fesils wos taade in those angillites st many
points, bat no discovery rownrded the seureh. [t & viey possi-
hle thut the sories comprises focks of more than one age,  The
whole Is so hoguogenvots in appesranee that it dissection, if
ihissoetun 18 possthlo, will It a matter of vst and poinstaking
Inbiar.

The Lawestone ==The mointaies form ing hoth shores of the Tingor
part of Gilweder bay, ood all the islands in the hay egoopd the twain
Muir inlet nnid the Benrdstoe isbands, aro wade up of mstanmorphic
bmestome,  This first appears on the epsteen side of the bay, forns-
mg the mbuntain peak just south of the peak of moont Wright,
foallonws abomge the encsnimtain sumnits fir sotue Bt distanes with
ﬂ“ghl iHTJ., anid then ulrt'illl-llllr IIIIIIH{IJ: down to the shors with a
very stedp sontherly i Nedr s cottaet with the sletes it con-
tiins ounslidormble preillaceons sdmigture ;. otherwise it 5 an ex-
tromely pare doloaitie Hmestons, cuttbnining anly u tewee of
mEGluble mntter.  More coniinly it of o durk purplish tint,
thivugh some portions aee deab,  TE B8 oot b the s (ssinre
systems as the argillites; but i boond inton more eompaet rnss
by the eanleite which evorywhore completely fills the fissares, s
that it ilisintegrates with less mpidity,  Searth for fosilzin the
Hnestone was rowarded ot only ane Toeadite, on the shaod iy
Ciloeier bay noardy due ssath of Hisdland =lsnd,. Here bt a
hinndfol were fonml.  The only recognizable forms were shells of
Leperititin.  Seotions of large sasteroqpiods showed begutifally on
th hiwhly polished Hinestone surfaee, but it was b s Bl Los
brvak out specimons which would give noy bl bestbon of externad
orey. (1 sent the volleotion to Professor 1L 8 Williams for ox-
aminntion, He replicd that Fepesditio wis reeopniabile, while
the obhers wonlil sovrooly repsy onrefal exnmination ; that the
aze wis peobalidy Paleoxoie; but that the eollection wouald war-
rant no moredecisive statoment, The superior bmit of the lime-
slone was wot sk, bt it hins a thickness of several thoasnd
Feet, . It appwsars conformmble with the argillites bedow amilienting
their peohabde Paleogoie ope,

BN 5w Latune Ny . v |||'_ T
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Flurrrmve Rocks

Slidles of all the eraptive rocks foum] o the distiel, ground
by the Tnitid States Geodogien] Survey, throngh the conrtesy of
thir director, were send to Dir George H. Willinms for examina-
pive. bt s mneh to be regretted that, owing to a misamderstand-
iz nw feldenotes wore sent him,  His poper accompanies this,
and to it the readir is referned for the uutore of the rock Speries
undor diseussion (supplensent i), Theee are two mnin olnsses
of tentuils rocks in the district = (1) atidont tlt'u||l'h‘i.!i O T
in’ hirze s, clnssed pm diorites by De Willinms, aold (2 mors
recont ernptives, cotupying dikes gonemlly of small <ige. which
et botl the sedimentary wid the older cenptive meks.

The Diovites—The northern snd northenstorn toihotanes of
Muir glavior have brought down on theirmornines grost quanti-
tis of divate, derived from the moontains adjoining the npper
portions of their valleys,  These divrite mountains le just north
of these of argillite which foro the southeastern boundarey of the
elacial arphithentar. 1 eow the mak o place only from o dis-
o, s Tid no opportanity o examdne the contact botwisen
it sl thie wrgdlhine. Tﬂl’u‘- rotnlers it fnpessiblo o state whidh of
the two f the older,  No evidenee of shore conditions is obsory-
able in the vicinity of the contact, nor is there atey evidenoe pee-
coptible to the ey that th aegillites derived noy of theirmaterial
fronn the diorite, affording n slight negative evidonee in favor of
the diorite being the younger.  To the eve the divrite seome 1o
ponsist of neardy black hornblende and o white plagioolese, the
hernblinde largely prodominating. A distinetly folinted arringe-
ment i= often observatle, simnlnting o rough gnelssie stroetire.
In the main it i fine genined, bt sometimes quite conmely
""'I"_\""f-tl'l-l“l'i'r'_

(unte-hiarde—Another gremt  plutonie mnss, having b very
ditferent appesranee from the List nind eom pletel v segamtod fron
it o e rosrdon ' examined, = deserdbisd o qunrz<dionte by Dr
Willintus. Its outerop is fansshaped, moniag oat towanl the
east. bt hinwine o great dovelopment towam! the northwest and
wist.  Nunataks (7 and 8 are composed of it, and also the moum.
tains toward the west aml northwest as fur ns the eve oan reach
thas procaline light tint of the roek making it sy recoenimalile
at some distance,  The momines that come down from that
direetion are pltnost entirely composesd of this nesterial, Tar the
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v this rock conists of o mixture of whine plagioclse nod glissy
qunebe; iy whioh is imbedded poensional prisne of homblende
which seldom have n leneth of less than a guarter of an ineh
orensiornl plates of biotite also ogeur. The contact of this rock
with the slates i= best shown on the northirn wall of the valley
of the smand] glacier which e north of Pymnddd  pesk and wos
r'l-'rﬂlil."l'lj-’ "-'."h"[“r?- |y “:l."i|'|E_EI]u5I|_'r, A ||.J:Igll.' i the wall euts
thronal the alates into the quarte-diorite, showing two coritacts=.
The westieely one iF shugrpe pndd pearly viertieml.  The enstors o
fe inelned townred  the west, pred muirieris sLringips Il-Tl.'.!H"L"!l'l
penetenting the slutos.  This idieates the muare pemmi dote of
the vraptive rock.  Theslites inthe nee vieinity aoe spparently
it ervatly wifooted by the heat consequent on this ontilow, bt
the sume holids troe of them when in juxtapesition to the mote
recent dilkes, sl is seoounted for by the motimorphosed condi-
tion of the whole serjes,

Theee small expidires of roek, elearly distinguisfunhle froni
the main quarta-diorite muss maeroseopically, but whijel Dy
Willinws nleo Juseribis ns quarte-diorite, occiir.  Ohie of these
= on the most northerly spue of oot Wrielit at Mr Roid's
station E: poother forms thi somtlee projection of the ridge
wisst oo Granito ennvon : the thind is found cutting the Fmestone
ott the shore of the bay 100 miles: sonth of Muair glaeier, Their
relntions to the main mass oonld not bo determinel.  They are
enailv distinguishabile from the main mess, which is very unifor
m WM FA T, Ipll." ther armier pairoen i of hornliliende aud
their metallHers cotitents,  Thuir comtacts with the mljoining
roithice .;_r'hmrl:; :|'|'1¢1'|_1'-,'.|1'_-r thadr ||-|1‘l:'|:ll.l'l'r (T STTRNTY i T pte than the
deposition of those rocks,

'ﬁ]ﬂqr .l|;||1m..|;'ﬂ"r'|_t.r- Bt lllllﬂ_i;!."." I.||L'-I.|.l.' TR il himve sl fTeeed
equally with the clustic foeks fron the disterbnness whioh the
pusrioh Luis ddlotgeone.  Thiey ate cut Ty the s set= of fissures,
though fot so pumeoassly ¢ they are also cot by the more recont
dikes. T Willimms strongly nrgos the anelent date of these
diorite mmases from s wioroscopie examination,  This is cor-
raliomted Ly thetr nppeamanes in the field and strengtlions the
mwgeer fossa] eviidenee oltained as to the wirly see of the elnstie
rocks.

Litter Eeuptives,—All the rocks proviously deseribed are et iy
pnurnerous =mall dikes of Inter date,  The Kev to their nrtnnge-
ment was fot e i, Thiy seem to liv in all l.n.'::t{-'nﬂ'.ﬂq.'- all-
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tidels wnd todip an seveel directions, penornlly st ]ﬁ__y;i; iyl
They seom o follow thie fissure svstems.  Thelr wilth 1= dome-
prcimely btom Pew ok, bt somme wisre found twenty feet and over.
They keep their width with gereat persistonoy for considerble
distanees.  Noosurefaee flows were fowmd. To the ove oll these
ifike ocks strongly esemble one another,  They have o nearly
ek oor dirk grsenizl color, & satdy appearance on westhernl
surfinces, aned nee geneeally distinetly porphyritiec in stractir,
with considerable vardation fn the sl of the purplyyveitie orystals
The speeimens L oollevted from these sioal] dikes aml sent to e
Willinmis he clossifles withoot exeeption o= dinbasi=.  From a
poriowhit larger aned el desomposs] diks an the eiiege onst
of it glavier valley 1 sent B o sapecinien whicl e desorilios
ns mioropegtuatite.  What relation thisdike bears to ths dinlase
likes could not be determined, anid T found bo others like i,
thowgh the loose pleces on the momioes show thet they oeoar to
the north,  With this one exception, all the dikes seen prosented
o wery umiforim appeamice,-save for =ich shizht differonoes of
testure a8 depeod an shight varidtions in the tite of cosling.

N evicdimes wis foumd of suevvssdve outlows of varying clinrae
tor, thongh that may be furmished by the cxplomtion of a wider
wesg.  The dike fick veenrd in blooks of varyide shapes ani
=iers. . How tuch of this s due 1o =i amd  how moeh to
contretion of cooling | opnnet say. That o cortain souount of
iislocation has oconrersd sinee their formnation 1 evineed by the
fvof thint ovessionally thoy am smmowhot foelted.  Buot their
nppesranece in the fleld shows that they have snffermd bot Litthe
dypamically vomipansd with the enclosing rocks, -

No diret evideoee was fortheoming, henring on the age of
thide Tuter eraptives s all thut can be stided with certudnty being
thiat they are the youngest ficks herenhonts and ave contem porary
with n great disturbanee of the reglon.. Their npponrmnee is very
sirilir to that of oortaln: efuptivis of Teridey age ocenfring m
thie Cordilleses furthersouthward,  The varliereraptives indiimte
a ovrtnin amonnt of distarbanes of Paleorois or Mesozote dato in
thie reggion. At p later date farther and greator movernomts took
Haey, the rooks were uptarnemd, taalved, and fissared, and cortaan
of the festres wiro penotmbod by vas of Terttary habit®

* Pl later eruptioms prolubly took place at the time of the aphesval
of phie = Ellos minge,  Ses page 8 [ F2H],
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The rocks desdribaed in the ollowing notes are for the most
part comprised in o colletion of ity ereatic bowlders and peb.
liless nthiereid near the foot of the Miir glacier by Professor H,
17, Rukd duriig his visit thore in the sunimer-of 1800, Forty-onin
ol these spocimons were exammed maeroseopicadly, the others
bang too mueh altered to repoy suceh o stady.  Mioeoscopio sec.
tions of twielve specimens of eraptive rocks, oollseted @ sty mear
the ghier by Mr H. P, Unshing, who accompanied  Professor
Head, werenlso examinml.  The dscription of a single spocimen
(oliviie—gahbr or forellonsteing obtained from the southeérn side

(03]
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of maint Ceok by My 1 Rossell, of the Unitold Stites Ghos-
loggiea] Survey, duriig the same seakon 18 also incorpornted with
the others.

Thanks aee dae (o the direotor of the United Sthees Goologieal
survey for his kindoess in anthorizing the prepurstion of the
miermErapic sections neveesary for this iovestigatiom

Xo elubwraty ar exhaustive stidy of this matorinl wis uniler-
tukon; first, beoauso o preliminary exanomution showsd tha
neither the intrinsde intenest of the mcks northeir state of preser-
vation wartanted i, and =il mose boeguse the bare potrogengili-
pepd diseriptbon of @ Jot of diseonnecto] hand-specimens, with no
iformmtion in regeed to thielr oedurronos or geologio assiis-
tHiy, 15 of but doubtful value

The renl intorest of this rock colloction oonsists o the Highe it
{hirows on the watire of the Alasfkan mountaing, whivh are for
the prosent o least ingeeossible to the goologist, nnd o the strong
sirnifarity between these =pecimens and the meks which have
b ore onrefally studiod from portions of the Condillemns anad
Cirent Hasin farther sontliwand ®

While notie of the dpoeimens in this small series give any el
tr fhee ptire o horizon of suy sedimentary, dopasits, we dofind
i the cosmsoly ervstalling diorites, quarte-diorites and gubbeo a
eurrespotdence to the most dneion andd probahly Archean ter-
puites vocrering in the roglons firther southwand which wre om
biv ikt pockes veey similsr o0 oot identical with fhose ool eetod
du the Mnir glacier by Profesor Beid,  Althoagh in the absenee
of geologie data this porrespondence = only an indieation,
atill it is too appearent to be overlooked. In the suceonding
petrographieal descriptions 1 ehall thorefire distinguish dween”
the more conrsely ervatalline plotonic meks, whose structan
fveliontes thelr oceurrence in lange mpsss, and the ner-gmined
though still for the mest part holovrystalline rocks derived (o
all peolability from dikes.

These lotter rocks. f= s wsunl in such sordes. cover n wide
pansy, Loth structurally wind mineralozically.. The diffisant
typhied pmas almost tou gradoadly nto eng another 10 wlloowe of
aay shoep division; and vor for comvenienes of deserption,
rather than beesuse they stand for any peteogeaphically well-
dofined groups, they mey be mnged under quantz-porphyry

" ioe J, B Tilitings: Ball U S0 Glpnsd, Sagpy', g G, ENOO, a1,
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(rhyolite ), lorllmideporpliveite, augite-porphyrite and din-
e |
Congsi=amarsmm. Prarmonie Hoows

Noi anly does the struoture of the mote vonrsely granular rooks
oxamined by me from Aleskn indicato that they originated, ss
above exploinml, undar very different pliysical conditions from
the maore fndy amined  porphyritie specimens, bt anothir ol
ther eharacteristios remlers i probiable that they are also muel)
more anelont than these, This is the evldehcos of extitisivie
dynamie action 1 which they have hioen' dubjectod. mintuifostodl
i the foactiring, optical dituigeroeont, graoulation, or metas
morphdsm of the constittent mingrals.  The ahsmce of such
pletiomens from the dike rocks is thesecomi and more o portaog
restaony for correllatioe the conrser specimons with a geologically
pardier nod possibly Anthenn termne.

These plutonie moks will be coneldered under the hesds of
dhorite and ghleno,

Il

Nine of the speeimens collepted by Profesor Reud from the
foor of the Muir wlacler are représontative diceites.  They are
pmibersd 1, 2 8. 4,5, 6,7, 15 and 220 All are well preserved
arud (liiTor from one anothdr princlpally in the conmseness of their
einin, 30 the evidinces which they exhibit of dynamie action,
wid in their proportions of accsssory: pyroxene or biotite,

Aniipitedivrite.—Numbers 1 and 2, evidently identieal, ave mather
ponrso-grained nugite-honring dlorites.  Their principal constita-
et visible to the unndded eve is dark groon hormblende, whioss
olenyage surfieos reach two centinnetersin dismter. The spmoes

*The terms. porphyry amd pomphisrite mest be o andemstived as usol
thivimeliput this peper inn purely stroctiml senee. with no rferenoe e
cithir peolosio gy or seomplnry pltomton,.  Tn classifying noolbection Lk
this ome, any refenenon T meabogle agn b pluindy out of this question, aml
thye spuscinvems, Wil ofan ook alteeed, still show the oFiginal strnduan
of $heir groundmsss with distinetoess.  This s in almost every oise ol
creetullioe, amd offon guily coansely eryatallifey ndicating o getem] o
alober mite of rooling than thid conimon o purely secfioe ks Tn fhis
srvstt onily thom mew the porptivries wold porphsmitos borein dosorilss] sige-
pieenl tr differ from thedr lesserystaifine il wero soporileinl equivalonts,
the elivolites tond polositos Tn this nsage T profit by tho coumssd of my
frivawd, My 1. 1 ik, whesn o tomsd ve oo nebes mivdengt Eindrod wodks
et Dot wpeeside swhthe sithoeite wpin sl o peknd.
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betwieen the hornfdende pdividmad= avo Gllod with oo wiit
folikspmr,  Thie boenblimde surfaces oo aften seon to b poikalinio,
thronghy o mottling with smoll idiomorphic feldspar erystals.

Under the microscopo the hommblende i=bown ol pleochrode
whore frshesl. Tt his the gsmal tendemey to bpeotie greotl oF
ctlordess whaeo it has aodergone incipient altomtion. It
elomely assockated with o quite abundant pale greenish-gmy
pyeoxens,  The two winerals are intimately intergrown, the
stoall press of the Judrmbilemnde dn thie pyroxone Jookiog os thougeh
thoey hod resdlted from the slteimtion of the Intter mineml. A
nirrow frnge of hornblonde feeguently surrounds the pyroxons,
while every grain of magnetite oocurrng in the pyroxens is
hordored by deop groen horpblonde gone.  The foldspor ts basio
and mnch stosted by twirming 1t = el considembly altered
to sericite and saassurite, _

Awipitemtensdiorite.—This tock (namber 3 has o muich finer
grain thin the preceding, and Qifers feom bt arineraligically in
eontaining o sonsiderable proporion of Biotite. A< n eonsegisee
of this the amount of it pyrocene is much less aml oorare only
ue sorasionnl cores surviving in the conter of large homblende
individiinle, The harnlbdetde in (his rook b= full of inelusions
which nve irreanlarly distriboted, Tike Jodil's * schillerieation ™
preoiluets,

Number 4 i a rock quite like the lasy, but which shows evis
domee of intensy dynaone getion. 1t contaans: peither mica mor
pyrexon in the partinular section examined. ALl the constita-
otz show the effeots ol pressuee. The feldspur especianlly s
bent, broken sl disloeuisd, showing in s beautifal mammer s
peripheral gronulation of the fugmmt=®

Numher 5 is another pogete-bescing miea-thorite, whiel, hike
thie lnst desoribed spocimen, shows the oxtreme effedt of dyiamie
wetion.  [is feldspars are bort, Iroket wod granulated, while s
pelegeny pvresene i peripholly altersd te o now greon horn:
Iemde; ns = the ense o the Saxon gabbros and  granutites de-
sorble] by J, Lpliannt  Its micn seales nre plso svoatly hont,

Al of the four prooedioe moks show o st Esme resen blpwes 1o the
Wiorites deseribned by e writnr froos thin Cortlsmlt series froom near Peeks
kin, on Hmlewn eiver, Sow York, in Ane Jonrie Seis ikl ser, vol, xxxv,
1ERA, fo. HH

# U e veniebinaeen inber die Entstebinme dher altkevstallinlsshon 2elie-
etk ney, Born, TS84, e 00T aanld 2100,
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aind the interioe of Gt hosnblede individuals = often graoalpted
with quarte or nlhite, n=in the Baltinuors gabibviediorites "

N s piloediorile, — Nty 0 i a rook sitodlar to. thoso des
sivrihind mhoovie, Bt wiueh nltorsd.  Tte teaclinde feldspar = chioged
in it o senpolite, in part o =aussarite. It horablinde, of
whirh ther §5 comparmtisely litthe presont, 8 largely changed
to epidote and its biotite to ¢hlorite.  Considerble irregular
prons Ol speondary quarz are also present.

Nambers 7 and 15 are miskinm-graing] dhiorites with oy
filiomearphic felidspar cevstals,  They contaim mueh  twinned
horinhlemde sl acvissory biotite.. Noambee 153 Ters omly fromn
7 in eontaining more spliens pivd apatite.

Numnber 22 is ppother diorite ooeh Like the Inst, bl whose
lernblende hos o poilelitic straetured, Toalng inottleil with plogio-
clnse drystals.  This specinen ko vontiins another minern|
new wholly desnmpossd and ondoterminabile. 11 somowhat re
sembles Bivtite with oaleite lenses, hut it mny onee have heam
pordierite, as it zrentiy resemblos the altered form of that min-
el desceribed and figared by the writor inoo granite from . the
Bhwk Forest, in Badend  The sroundiises of thid rock congi=ts
il ttarly Teliomorpliie pligioclase, much altensd,

Number 44 da om Jiorite whinh iffoes feom the others 0 badnge
of u vervomoeh fioer pmdn, T the hand-apecimen it s dark
grrewitn pind agueite aphositio, while andor the miérosed e B apjeans
as n Hoe wiixtues of wlloteldmorplile green hormhlonde, plagio-
clise nnd splome. This 8 evidently s dike rock:

fuirtzatiorite—lozaly  allied to the foregoing diovites anil
diferimg feom thom dliefly in ther epntent of qnurtg, am six
specimons collootod fn site Dy Mr Cnshing near the foot of this
Muir glacier. These are samewhat more ackd moks than the
rpunrtasfroe diorites, wad are free from pyroxene. Thay contain
either hiotite or geden hornbilende, or both, in varving smonnts,
Their felilapar i 0 mueh strintod aond almest whaelly idiomorphic
plarioniise, with a finaly developed sonal =tracture.  The quarte,
whieli s not particularly alamdant, oteapies the iterstices he-
twoun the well-formm]  foldspar orvstals as the aagite does n
divibase. It i= vory plainly the last prodoet of ery=tallization.

* Bulletin 17, 8, Cleoliagical Surviiy, oo 28, 1850, pl, 10, g 1.
1 Noewers - Tabrboeh e Ming, Pell, B0, 1N po 308 tal 12 fge |,

1k =N a®, Rhawm Mai, wii. 1Y, T8
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Favifsfm F_II'. Moavwad o ﬂlu'l'r'lfl-'l'l':.‘.

bt colleition of Alaskan rocvks imtrastod to me iy Poofesaor
Woddd andd Mre Coshing thore are o represendatives of gahbrg, ot
nogimgre specimen of this type collected o thy somer of TSSOy
Mr L . Russell on the southern side of mount Cook has besn
sl e by Mre Jd. 50 Diller, of the Tnited States hl.'-rﬂrml'r'il.l =ur-
vy, il ay appropristely be notiesd i this plaee,

Thiz vk bears the closst snacroscopio resemblanee o the
well-known forellonstein of Xeurode in Silesin® hor 82 the ke
ness less striking when the two rocks wee compiesd awlet the
miorosoopie.  The thin sections of the Alaskan rock which T have
et ied show an ovendy granulee apgeroeato Of seeponting grins
andd u boasie feldspar, which appears from it optical  proporties
to belong to the lnbmdor-anorthite series.  The serpentine pow
gontains no trace of the original olivine from which 3t has ovi-
dently been derived,.  The feldspar i striped with broad twin-
minge lamellie, wmd shiows evidends of eomsilersble altemtion,
although none of the constituents ol this rock exhilit any imli-
caticetis of having Do subjooted to any particalue d sonnmie negion,
Arounil pach seepentine grin i= s boeder of compaet greomsh
hornblonde, which fiof considomble disiaiess halongs 1o single
mdividuals.

To designate this pernlise modification of obivine-gaibeo from
which pyroxens 18 nearly or quite absent, the English  petrog-
raphers employ o tronstation of the Gormaan term © forellimstain ™
(trout-stone) troctolite. A= early s 1872 Professor Fdwanl 2
Dang proposod the name “ossipyte ™ to disignate a ek fromn

o New Humpshine of the sime minem] compesition.t

Frxwaomaasen Thee on Spprace Hooks

A poodly propartion of  the spécimans exatoimed e Fie
grained porphivetie rocks, covering woonsidoerable mngs of typies;
Their strocture indicates that they belong to sinall masses, whiol)
in all probability break through the erystalline complex of more
conrsely grnular rocks abovy deseribed in the form of diloes, or
[u:r]mps it somi instances cover thetn as surfice flows, These

= Vign Hath; FPogaz, -".I'II'F._. vl Wi, 1805, & 551 amnl A Streng: Nots
Jahrbipely fioe Min, ISG4, p. 257,
b At Jouen, 5ol 34 ser, ol G 1STE, o 40
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rocks, in spite of offerr possessing o extremely  fnepraine
grovmitiass, are i almost every instance holpervetalline.  In
only rarn instunces was there o truly amorphons base presont in
any appreciable amount.  For this reason they will be elussafied
for deseription (in arcondanco with the foot-note on page G3) ts
porpibyries, porphyrites, and dinhasis,

Porphagry,

Mietigwpmittite—Tha absotice of granitic recks @B noticmble
b thie sertes examined fom Alaska. The neirest approsch 10
i typie appears to be mumber 15 eolleeted by Professor Reid.
Both thits wnd two other specimens which are pedoted to it in the
strugture of theie provmdimass, are, however, more: basio than we
shonld expoct troe porphyries to b, They notie of then con-
tain pny porphyritie quarte.  Ther plisnocrysts see altogether
Bornblende amd fldspur Ooostly steinted 3 80 that, in the ab-
senpeeof 5 complete nnalysis, they might perhaps e botter elnssi-
fleel as acid porphyrites,

Nigishior 18 §s n pale groy rook ol medim geaii, which undier
the wdiresdape B Gl to be considorsibily altersd, T8 por-
pliveitic hombdonds i= Juegoly elinnged to epidows anid ehlorte
It groundpmss i mibor coarse in et and eonsista plonost
pntirely of the intimote intereeowth of gquuetzoand  feldspar
knowp as nderopezmatite. Adbed to this spociimen = nimben
ol the suite vollettesd 5o sltn by Me Cusghivg.  This rock lins
et hier st snedesitie habit, consisting of porphyrithe fddspar erva-
tnds, e groups of covataly imbedded in s crondmass of smaller,
but woll-formend ddiomorphie feldspars, mosdly-steintod,  These
are nol fnactanl contact, bot dre themsslves eonnected by g still
Htier g‘niunﬂumsh of quartz amd feldapor, which nty anited moa
verv minute wiempogiantitio growth.  The iivmorphic feldspar
fornis i very lurge proportion of this ook [t 8 considembly
pleeredl.  The Terro-mngnesian constitoomts, whatever they once
were (mies o hormblende), wee comparmtively ooee, amid arg now
ot comipletely changed to chlorite.

The third specimen, relited hath in eomposition and stiuctnre
foy thie forezoing, is nmber 4 of Profesor Beid's colleetion  Tis
plienoervets are ultogether sbebated feldspaes. T2 grotindingss i
rdhier Ane grained and hepidiomorphie,  The miotopemmntite
liere pundiifests fteoll in an abaidonee of peotdospleralibe tafts
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il sphwri=, whinh grow ot feord the angles of the piepdayritie
vryetnls.

{punrtz-porplipe—The one specitnon of the olleetion which
may be elassifiod without donbt ns noguartz-porphyry or rhyo-
lite 1 nommber 12 of Professor Reid's collestion.  This eonsists of
a vellowislewhite ltholdnl groundmnss, enclosing sharp orystils
of Bipwrannidal quarte wnd orthoelase,  Under the wleroseopu
the groundimsss appenrs to be holoervstalling anil olwenrely
grrinilar, Tt = fllof minute kenolin fakes, due W anepient
alterntion,  The quurte ervstals have thelr forms oormoded 'with
chnructeristic embavimoents of the groutidmass.  They arve sur-
tovindied by i vellow =taine  This ook G withoot donbit s
civoreh to hiolong to the riivalite serres andd it Tos o stromg macros
sonpie resom hilanee to certain rhvolites; still, in accordaneo with
Lhe |r|':i||;|1.i|ﬂe-.-s =ob forth tn the foot-note on page B, we may more
yonsistontly eall 1t o quartsporphyey on acconmt of thie bk
ervdtaliine chammoter of Ti= aromnd nines

Forpdeariir.

Hisdtiuldsvielespridphapeite, —By far the grmtor proportion of Pre-
fimsort Relds Anc-grained rock= contain auphibole as thear ooly
ariginal ferm-mugenosian comstituent. The mmount of this min-
eral present i usanlly very seamty, while both it and the feld-
sprars areso ulterod nnd decotposed asto be haedly ecognizable,
Some dogen or more of these specimons, oF which thiin scobions
wero i for sbind v, are somiform instrocbues doe composition
thaut they awight readily have been derived from s single gealoge
sotpce, while their westhensd comdition deprives thit of any
apusrin] dnitervst or individuality,

O of thisa apeciinens, howevar, b 20 5= Tn this mespedt
ary exoeptinn Tt is o hrownish-gray roek of typieal andesitic
lbit, which b= thickly studded with sonll white rectangmlar
felilspars,  Under the miceoseope these plaggiioelase pheanorvsts
arv found o be poripherally and sometimes entirely altorsd
ealeite.  The gronvdmaess of this rock B it= mest Intoresting
femture,  This ponststs of o mther eoarse ageregate of ihiomorpilioe
or hypidiomorphie fuldspar laths s ervstallofds of boown hovn-
Blemade,  These are woll developed o their prsm-zone gt are
without terminations.  They are somewhat altersl to chilorite,
bt o the whale are temarkably well precorvad,  Maognetite is
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ilsie alipodIft in the groundinass, T a8 soems very probable,
this' rock i+ really a Tirtinry nodesite, then it s related to the
older camptonite in s way similur to that in which the mica-
trachyio of ‘mount Catind, in Italy, described hy Rosenbuasch,®
appronches the oonettes.

The romatnder of these andesithe rovks must be olussitied
perinctpally with refirvnee to the strocture of thelr gronndmss.
This ks comrsest aned most stnularin numbers S gl 15, whers it
ta nlmist granitic, thewsh with but little ffee quarte.  The formier
i exbensively altorsd aml the linttor, thongh les= s, hins s hori-
Llosrade mnad gt of iti feldspar phenoerysts chaogod w0 brrhtly
polinrieing apidote.

Tha pemuanining speciaens form a s for the st poart holo-
epyetalling though exhibiting ps oxtrome mombers: o few ex-
pmples of unimlividualizsd base.  Their phonoervsts of plagio-
chivar amnd homblende are guite the e throughout,  The holo-
ervetallive grotndmsss, while differing considernhly in finenes,
b i more sranu e (18, 2% amd 26) aml in others micsolitie or
trehviie GHLAG, 28, 10 and 11, I vumiber 250 well miarked
fow wtrnetyire i= apparent i the armangomont of the little fuldspar
pierulithe  The unervsiallived charnoter of the grovmdtiaes s
okt appaeint o o bers 27 and 5D,

N b 35, i frome being o bypaeal andesite Bke the othees,
pupssesmps e gdditionn] interest on neeonnd of containing nuner-
onts vounded grains of perphyritic quarts sureounded by absorp-
tiom halos or sones, like those describad by Mre J. 5 Diller-in
bsaldt ¥ aned by Me il I [ddings in basall and other rocks. |
This rock onee eontained an abiandanee of own bornblende,
which is now mostly altered to green homblende or chlorite
It= groundmnss iz hypidicporphic and granolar,  The absorp.
fiate e, whiotever thaey onee wiste, consist now tostly of grison
hortllende ninl ealoite.

=l ny.".!r-'.mr].n'.tyr'f!r I.’|'.rrhﬂrrfu.l‘rll"r-P:IJ'].lﬁyl‘-;ﬁ' e—Number 31 1= at
atzed noticeable onaceoust of its ¥irong macroscopic resembilanes
tn that well-kpown type of labmdor-porphyrite, the so-callod
peficlo wwedy oifien, which 8 so oommon anwog the  Flormmn
tapidirics; and whiech & now koown to lsve been extensively
spuarrisel for oroamntal purposes by the Ronong ot Maemthoise:

* Nees Jalirlanchy fibr Min, 59 1, p, 206,
P Jinrrt, Sell Sl serhis, vol il 1887, e 4.
T Vmblegin UL = froologaenl Sarvey, po, 165 DR,
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(e moirtloern Gipeeos,™  Umdor the anderoscogpie, howevir, the si-
Lty i seen b be Joss olose. . The groundmass of the Alaskoon
spamritnen = much Guer graindd amd more altered, 1t conslists of
hypadiomorpliic Inthe of plagioctase, magnetite, and seeondary
leite,  The large ple groen crvstuls of porplisvitie foldepar are
viry: mach the same in IHIﬂI micks,

Numiber 29 95 # vock somewhat ke thit lust deseribed, bug
whese porphyritic crvstals pre neither S0 propognesd nor s
abundanl. Tts groundmass = 4 network of ponidiomorphie
plogioalase Inths olmioctad by i mosoestasis whidel wos probalily
ottt i glnss, Dot which vow = 64 brown, extreeiel v nesgraiial,
bt hrighitly polarigng wsss cantying chlorite and secondary
amiphilwle.  Magnetite is also sbusndant.

Number 46 is probabiy wlsn classed a= an angite-porphyrite,
It 3= mnerosenpically n green aphoanitic ek in which no por-
phyritic erystals are visible o the tmaddsd eve. Under thie
miftrosenpe tb proves ta be s panidiomorplide ageresate of plagio-
el mdd o pale geay perogoni conteoted by n greem interstitin
detrpoitinons mas= which may represeot in original glnasy hu=e.
The feldspar nrul pyroxens of this rock are both guite frosh.

Nurthwe 36 way bo vithet an angite-porphyrite Or an adnte
windesite, Tt Ds full of gonally buaded phonoerysts ol ploag oeliso
sind oevnsionn] glistening bhinck nogites,  Undor the mieroscope
thi porphyritie ovvstals are soon to be larzely plagioclnse.  The
pyroxenes hove s pubebrown color in the section and are im.
beddid in an ophitic groundimess of folidzpor laths, magnstite,
and ehlorite,  Thers 18 some basiltic rown hormhlande wot in-
fremquently intergrown with the pyroxens,

Ihivifivae,

Lanitis o number of this snite of Aluskuu rocks may with Jiro-
prctedy beolassd ns dlinhases,  These presont o varioty of strietures
thirotigh whivh they giude into the sisite-porphiyritesanid ande-
gitiss,  Lindoisd, in the alsonoe of all enowledes of the fivld rels
s, n shirp distinetion between fhese types 15 mmpossibie,

Nunibor 21 of Profossor Roul s colloetion i8 a dark elose grained
vk containing many ovold white spots.  Tho mieroseope shiows
it to possess n mther ooarse typical ophitic stroctizre with pale
ALY, PYTORENe, which i= anrmondled and Hlm'[rlfﬂ'nﬂﬂ.ﬂl hy ex-

* e Bosenbiosch o Mbker. Phes, Sl el wol, 5, 1880, 1 4



Farietion of Ihiabiae i

terioegrivths of brown lmsiltic horablonde,  Thse two tdnerals
ate alwars in pamdid position—i ¢, with theirelinoginacoiils in
poriimn and thade extinetion divections on the same sde of thelr
vertical axes nocossitating, as the writor has suggestod  Dadoge,
the dhnvge of the plane asually designoted the unit orthodome,
P (10 ), o Teornbilendde to thie Tasa] piadealil OF 0001}, for this
miperi].®

The parallel growths of pyroxens god hornblemde o0 this rock
closely resamible these deseribyd and fgored by Holirbach in the
Moravian teschenites, 7 The rock i= in the main gquite feesh, bt
potitains entididertdhle patchos of serpontinons sabstanee which
firens thidr form appesr to represdnt former hvpersthene jn-
il

Nutnbere 45 ad 47 are welivmegmdned non-porphyritie dis-
s wlhiose feldspar forms stout idiomaorpdie or by pidiomorphiie
crvstals, amil whose peroxend = also to o eonsidemble extont
bommded Ty its own ervatul planes. Dotk are faicdy well  pre-
servodl, although they contain mueh ehlorite, which in munhber
47 eomtains highly refractive, spherion] bindies. Thess are iso-
tropie, bt thor natoare coulid not he determined.

Ntmbors 20 and B0 are both considerably altered  porphvritic
thnhases, which form tennsition rocks toward the porplivrites
Thuir groundmass is an ophitic mass of feldepur and pyroxens,
sl thuiv plienocryvets mestly, 5 not wltogetlier, Inheadorite.

Nunhor &3 i n ovarsely o vidaloicda] dighese whiose vesiclis
nree flled with epidote and caleite,

Amonmnnsthe rocks dollpetod of sitn toar the fol of tho Mair
glacier v Mr Coshing are five dinboeses, thee of which are dis-
tinguishid by the pres¢nce of hrown homblende.  OFf those
uamber 3 15 plmost 1dentionl with Professor Reid’s number 21,
Nomber # contains large porphyritie ervstals of pale pyroxone,
vhich thronghont the ook 1= idiomorphic and seems to have
becn thi etirliest prodocet of ervstallization.  The groundminss s
composad oF 1 network of fdiomorphie plagioclnsye laths, con-
pertied b Interstitdind brown hormblende sl serpentiniaod glass-
bipge.  This tuthor unosual sequence of minemls 0 dinbase
mkes this spocimen partioulurly noteworthy,

*Auy Foaee Sei Ted serbes, vol xeely, ES, p. 5540
| Uotwer die Ermptispostene  m Celaetn der sehisssseh-omhraschen
Erveldefemation : Tweeh M . Pote, Mitthe, vol. 7, 1886, e 1 1al L
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The other theee of Me Cashing's dighase specimens ar guite
e pien] ropresentatives of this nuk, although they are all con-
ditderably alieecd, Thev et moetly i the conrseness of thedt
striettive, e contndins w e Vasaltio Tieabloide and one is
sHghtly amygdaloidal

Perpogeaiiear Latomariey,
Jonixw Flovpexs T xevensery, dpeil, (8w
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e r,a‘..'ﬁ.w..*ffu HOAL EXANINATION OF W05 FRoM THE
RURLIED FOREST, MR INLET. A .'L.-_I.‘t‘h',k.

"y

FIRANCE 11 HERRICK, PEL 1Y

The wond which 1 examined ot the request of oy frivad. M
[eidd, # it Poioarkably perfoct state of preservation.  Weath-
aroel |'|J,:|'r|;iu1yt pre stpnew hnt l]H"U'lli]I-ltél."Ll at tho sarface aad ahiow
et of wiod-boiirs, but the deeper perts are perfoctly sotml,
The winsd is of medinm weight, fine groined or of medinm grain,
and compact. i odoress and lght brown in eolor, thie grain
hwing notiesably brownish.  This eolor i dae principally to o
bpown, or shishtly mddish-hrown, himogencons deposit in the
el of the medullare mys. A= no portions of the hark were
altained, 1 ean speak of the strvetore of the wood only,  This 1=
lustiited by two drwings (flgares 4 and 5)of thin sections dide
in longituiinal, vertival {taugential to the medullary mys and
tranevense planes respectively®

T elenients only arg ot with in e wood, nmeily, treeho-
ides, or wood-filors, wivd the parenchyme of the mwedollaey rys
Thie tracheide wre chwmotorized by the pressnce of hordered
pits on their walls, o common itk of the wood of conifer.
The outer border of the pit is about iy mm in dinmeter, and
the inner bomler o aportine is by 1. Thee apertire of the
eanil Jeading from the eavity of the pitto that of the fiher s
frospuently stit-like  fiwove 4,0 g, aid i the prepromtions this <1t
is all that cun be seen, in mst enses, when the fibers are viewed
Y _ﬁ}.w-r, Thu onter hordee of the |.;[t can, howivir, L ﬂiﬁli.lil.'l.'}'
sugn in exceptionnl eases.  The plis shawn in Agures 4 and 5
were inteoduoed From another part of the soction,  The Aot
liries it the ndjoining fiber show the probable outlines of the pits
in that eell. The two openines of the pit cavity are shown
whiore the slits apparently interseel.  The oavity of the it i

* Mol seethoning th woord was soidood for aboat w wonth i glymeripe.

10w Claami, N o viie, IV, Tt e
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suctioned Toomany plaees hetween pdjuining filwrs, as in p, figuee
45 mnul in flgure 5, r, @ G soon thet oeighboring eells communi-
cnte with diuwch other by o eanil op gpertiore Dt center of el

will of the pit, A Hwiting lioelln somotinnes, 37 vl alwivs,

Frovunn $—Famiguhidfinad Seefieni of Wood froan the bvirieel Forest,

o e = Moduilary my : p= PFitsavity; o =Deposii in ool of oiduliary
My ;g = Aperture ol pléz 'Lpo= Toedersd e 28,0808, 1 d="Trdhitlles

acoure in the fresh wood of coniferons treos, strotelhed aoross the
cavity of the pit  This serves a8 o seeoon (0 Wlock the direct



Wl Freaa the liveiod, Forest. fif

eommunication of fibor with fiber. No such membrane coulid
b detoirted in the buried forest specimons. |

The mediillary mys (m ¢) are vory minute, purow and quite
wnifermly distributed shevts of parenchymutons tissup. There
are about 40 pava to the square millimeter of surface (in tooi-
gontial seetion ), The rays are unlserinte—that is, one eell eoad,
s o most sonkfone,  The breadth of the my is thus weasured
by thut of the medullnry coll, whicls is about Jp mee.  The height
of the rivs varies fronn aliont ¢y to § mom, and 5 om three to
ahoutsoventeen colls deop.  The modullary maye exactly l] the
meshiez otwesm the bundles of woold-fibems,  Insome cases the
eell-walls of the parenchyma have undergone altemtion, aod
pontaim the brownigh deposit (d) alrendy noticml.

Tl transverse section shows parbs of two inosl rings or syers
(figure &) Fooone (the later growth—Ilute summer. oe autumn,

P ——
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Freenn 65— Trondorrse Sotion oF Wil fruie the biaiesl Ferrat,

ag = Dntpe portlon of sumunl layer represunting luter growth; rg =
Tuoer portion of saceceding aniular layor, rijrseling carlor prowil';
o — Depodt inccell of wedulliry my; wme= Modullary my; ac = Aloned
eudll weall of ponenchviemtons s = Pit-mvity ; » = Internnl apening
of it = Trachelle,

i, o) tho cells are Quttennd wnd have very thick walls: in the
other (the earliee geowth—spving ov eardy sunnuer, e, 4} the vells

are wineh lurger. and the walls ars thinoer.  Pits aveur in both
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late e early wood, althongh they are reprosentisd in the draw-
iuz only in the latter.

A spevimen of recently grown sprtee Was alitatnedl by Mr
Redd from Alisko[*] snd T hove compatmd it carefully with the
procoding and fivd st the two pgree in evert stenoturesl detadl,
Figurys of trapmverse and longitudinal sections of the focont wood
e ot given, slnee they would Le merely repetitions of figures
$and 5, The sige and shinpe of tus medullury rigs are cssentiully
thes marnie, il the pvorngo numboer of mys por squure pollnoete:s
of section e the snme inthe two specimens:  Hesin aamals s
ovesionally =oen in the midst of a thickened medullary ray i
thie modern wood, amd while | have ot obgorved them in the
buried-forest wood, vet T have no doubt that they woald e
found by persistent seitioning.  Trusverse seetione of the new
o show the sanie differentintion bhitween the eatliee snd Tnter
colls of the aunolar ring.  The musdern wossd 38 several shudes
lizghiteer thaan the old, sod the brownish tinge of the gmin is doe
b thie color of the medullnry Gissie,  The coneli=ion would Tw
warranted, wpon the evidénoe above given, that the wood taken
fromd o forest at one time baried ander glivein] deposits i Adnsio
atid sulnnitted to e for exooiostion by Mr oid 18 specifi-
enlly idunticnd with that of the Alaskan sprove ( Afes sitbensie or
A, imenzdeni) which grows in the nsighborbood of the glpciers ol
Alaska tossluy, provided that micraseopical examinntion of the
wood wlone conld be relisd dpon for e deteripinstion of species
of coniferots trees,  Unfortanately for the student of this suldent,
the structure of the wood must e suppletaented by othir char-
sutirs before the species ean definitely b settled.  The proded-

‘ing pbwervations ean, however, be said to fandoer quite probalble,
at be=t, the conclusion intbmmted ahove.

ey Ui, Weeeh 24, psf,

[*] This waws sent o tive frot Tinan by Roveeosd Bogene =, Willin],
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APPENDICES,

Arresuix 1.

LIST OF PLANTS COLLECTED NEAR MU GLACINR;

EETEOE®RI® H.H ny

WOW, BOWLEE WITANICAL DEPARTMEST, CURNELL UNIVERNITY.
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Rawnmnoifun prpens, L, Anteanorin diven, Gaortn, (only fo-
Miptilesrinn furwpp, Fiscly, nyly 4
Avsaiticm ﬂﬂp-.'n'.fﬂ.r Vi var. fefplome- .-Ir-? mieergetevfieeed, Berith, sl
Fislintoi, Seringe.
Mol () Jrihlﬂm mlieiione, L var. dowafie,
A rbin smlagran, IM° 17 by,
A, et Lawriv, Arwiea umﬁwﬁfmhrm
Ciorderanine hormber, 1 A Rarifidiin, Bomgs:
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Fhoaekengny oldawoin fidin, Laray, €% mhewokaoes, VilL, wnr. Aotermbom,
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Foaginng verwicnlor, 'l] :El'}'ﬁ?ml. Lir.
_lﬂh‘lﬂﬂﬂulrﬁ'ﬁ;ﬂtlll, hrh, VI Tk ﬂ. !IF'I"IIJ'I-I"III (ir.
ermanus, Wale, H, mljwfr{."unrlu Gr.
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Areexmix 1L

METHOROLOGICAL OBRERVATIONS
Y

aneiey FIELDING Ty

A lowvred Box, opern bolow, was deitimbed on posts abont 8 feot above
Whet grompd | 1 wes abymt 20 feet Eoland our tonts, o il weomoe pliseod tie
wet ated dry bulb, the suesinoen and minlmom, sl the sleoarding
thormomiiotone  To ot Of tha) sappocting (ks wis fostetiod o long Lox
with o hinged door in which hung w merenaal uoometer et by th
Unihted St Const sl Geodetie Sarvevl The min gaage (lent by the
[Tinitad States Sgnad Service) was placed. on thie gronnd abaod 30 foet In
front of the ent.  Begdings of thess Instroments (esoep® thin maximmm,
mittbnonm, and selfvocanding thermotnetors ) wore msde thees Fse o
day, ot 7w 2 opo i, and Uog m. . These obwirvictiogs, though auule by
all membere of the party, were utder the direct charge of Mr Cushine®

| ppweeud soe mieteorologiea) dete whideh may be intoresting : Thedif-
Fevanien Iitwor the maan teovpenatore o More nlot aoed af Jooeia (T
Ttter avermpsd fran 3 a o ool 8 et resdings] will be sl e it fsesl
Thio obwervitions foome the better ploce wore sont mae by the Signnl Service.

The dial of the self-roconding thermometer showed mpid yanations of
bes b e m b, ol soetinees 1o 6% 1, boas muosy minotes;  Thiving
ot sty bt the glucher wie bad three or fodr strong southerdy goles.  The
thermamwter ose 17 or 15 within an bour, beld this high tompomture
during the sbe, whivh weunlly lastod six or elglit hones, snd o]l oven
e siddenly oo it usnal height.  Onor highest tompemitores wore e
vorded daring thoes gales, oven when thes opoarred ot nlghit

This 2 p. m, bapoeniteie minn does not show o deprossion.  This of
cfurewes, s puarthy due to b high latitmle,; but § do oot think that i the
wlhmle catse.  The difiretss of teopesstors bobwess the alr over th
steow-Belde gl iver the nelghboring country is groatost in the early afller
oo, tesvlting inoa maximnm difforeocy of prossore at thet Eap. The
ety b onir esnage blew ione steepgle toowpnd the sooth doringe the wir!
puert of thi daw than bt other thoes,  For movienil conseentive days in Sop-
tomber it hung guictly all night.  Thos the proximity of extonsive snow-
el holds the bameneder up in tw allernoon wmd  Interfores with he
nsiinl  minfmire. We bave, anpfirtioostely;, no olsoryalions of o msar
station with which wi can compare onr own in anler to deduce & quanti-
tative valop of the glaciurs Inflience oo the baromeber,

* A votmplote pisiarril af dhiese obsettviktions bins bessn sont Lo Ol TTnldad]
=tatisk Shpnal Servion,

=)y
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Xivresnoix T11.

MAGNETIC OBSFHRVATINS,
-

MARRY FINLODISG T

The instrutwents fof (his work winte sippllsnd by the United] Stutes
Const and Geodetic Sarvey.,  They wern a Aol magnetomoier, kuown
s thi Bk Fatid snsgmetometer; o dip cirels (nmnher 12) of abiout 127
dinmeter : al a menn Hme chrolomasber,

T mugmetometer was not pdapted for Jdetermining ﬂI-E' magnetio
ot of Ul pesesdle - andl s this was st dons gntil some tine ofter
mv metuen, th tesulting value of the intensity cannot b eomsidonod vory
areammte.  The moment of Ivertia was, howeyor, dstermibnid in the felid,
H bs given in eo= onlits (e, in centime re—yriime-secnnds],

Specin] tente were groitond foe the insromenta. The magmotomoeter, wos
55 yurda woed the dip eleche 65 yands fom our tente  During thee obsdeia
tinne with thie fornier, the lather wos obout 100 vards distant

Appuroxi- aomita
T 'lh-rlhmhml.‘ nmhﬁ:ﬂ.ih' Ihj ILII::::HH} I
g
A SaEmo L | : 0
A Qs e e .a"-‘l.l*.":l-l A
Sepl. o, X : .| Th I'-I N
#oM___ _l=rER| MotD ... '
0 “ : | — 30 9 = A
[ o v =) 2L 5 A
i — ¢ — ] e ———
Musn . !—:m | do | Th-30H _fal

* Tl newntive slen ioans that the oorth oml of the desdle points 1o
the oash of astropomien] north

| iy



Arrrsoix [V,

FHGGESTIONS TO FUTHHE OBRERVERS

The acerssibility anrd growing e of Male glooier make b eortain i
paurtles will frequently spond bwo weeles or 2 month there in fotie sam-
wers,  They will have the oppomnmnity of nmkiog obsermtions of on-
sdormble intorest.

The muwt bmiporinnt is the mie of ession of the Jee-fmoat. Mock the
mrsiest way of doing this is by takiog photographs amd cotmporing tm
with othery taken earthie frone e soue poitits Thess photifraphs
shisnld shosw the toountaits bebind.  The following wonld e pseinl: A
photograph of the. porthwestern evrmer of the fon-fromt. tken T e
Il elivse to e Muie, the northomstorn corer talomn frami e togeof
(v DI o this wistorn shideof fhe inlet, fist souih of the wouth of tie
glackal #strenm ¢ the whole fmit ket froem B e front teken fevitr 17
This Jattor wonbd show betier than the otbirs what change has aRen
phnce nod con be oomparod direetly with plate 15, 1 cun b frosmd with-
oot moch troable. It s thie Rlighest polt b e eigbbsor oo 000 St ),
and ligs X 65° W wonenitie, from the peak of mount Wright. 1t s most
ndily resched b the vieenm betwoen it and K (s map, plato |

Coympass baterings abse will sirve 1o letermine the pusitlon of i e
frust  Thiy shonkd be takon ou the corters gl on sy well-lefined
points of the feefront. These besirings had botter b vakien from M oaml f,
M oenn wiisity b fourd, N2 i on the projesting point of the bluff on the
it Wiile of the Tnlet noir thie odgy. L v just apposite md beprs 5, TF
W, sstronowiend ors, 0% W, magnetie The ddistatse et wosen Cha ks s 010
varls, Feon gl oleseryvat i 1l posttbon ol the ies=frvmt ool D i
dintely plutted on the wap and the reersion mreasumsd. Neithorof these
mwthods will sield vory ancnmite resuite,

The sy wldel 1 have made, thongh acourate so i as [t goos, is ar
(e complote,  The appor parts of all the tribatarrs paul muoch of thes
region: etworn them b lefl Dlunk.  Ahy ane with the proper tenluning
would find 1t very [ntermting 0 map thoese oo, Starting from tho
potnts B ond D, hi= mop condd mowdily e ftted to mine (soe page ),
For such work | strongly urge the use of 8 planotalili.

15="% xy, Sdinon. Mam, wor 1Y, Lo cu1
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