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Summary :

Plana table maps of the termirl of the Nisqually, Faradise,
Ermons, Carbon, and South Tahoma glaciers were mads for the second
congecutive year, Recession veluss, based on ile averages of a
pumber of msasurements along the active vortion of the terminus of
each glacier, were as [ollows:

Nizqually Glacler -——-e—-ew- 79 foet
Paradise Glasier ———--——o 83 feet (two years)

Emmons Glscier 295 feet

Carbom Glacier 35 {eet
South Tehoma Glacier «——e~~— 114 feet

Measurements of the rate of movement of the ice ol ihe Nisgually
Clacier =t = mean elevation of 6200 {est werc m=de from July 11 to
October 18, Maximum movement near the center of thz glacier wes
73e4 feet in this period, or an average of 2,9 inches per day, or
about <2 feet per month,
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A new method of determining regession values for the glaciers
of Mount Rainier Rational Park was used this year, In the past the
recession values were determined by one or at most two linear meas-
urements from a fixed roint to a rather indefinite point on the
terminus, The result varied within wide limits from year to year,
and it was suspected that the values arrived at were influenced as
much or more by fluctuations in the rate of melting along the glacier
front as by the over-all recession for an individual yeer, This year
the recession va%ua is an average which considers the over-all mel-
ting across the terminus,

When recession values for several years in the past are averaged,
there is a close correlation with the average velue for the present
year. There 1s poor correlation, however, between the average
recession for 1944, and recession for this one year when determined.
by the same methods as in the pasu, The tentative conclusion is
that fest values are most accurate wher several consecutive years

are averaged together,

For comparison, various recession figures are tabulsted below,
In the tabulation, the "A" column represents the average recsssiou
as determined this year; ®B"¥ is the value for the present year
determined on the same baels as in former years; "C" is the average
for several prior years when recescions were determined by simple
linear measurements; and the "D" column shows the maximum snd
minimum recessions during the "C® reriod,

A B C D

Nisqually =—=-- 79" === 42' == 84' (10 yrs) -—— 43! - 153!
‘ 76t (20 yrs)

Paradise  ———= 41.,5% ——— 4@,5*% «~=- 377 (10 yrs) --— 7' -~ 212!

Emmons "ans# 296! :
MB# woev 60! ~ww= Indet,-—-~ 80.83(13 yrs) —w— 2.5' - 193°

4

Carbon o 381 i 1OV Ceee 45(11 yra) = 121 ~ 621

So, Tahoma ==em 114" =—cee P01 - 52 5%(12 yrs) —e-- hdvance - 45*
Recession 2447

* . Average for two years
#% _ WAn _ jncludes re-entrant in terminus of Emmons Glacier
"B . includes only the porticn of front west of re—entrant
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Methods

A point of origin is selected - All yearly measurements sre made
from the same reference roint. Each year the new measurements
begin at this roint of origin, and are carried upward to the
glacier front, This avoids cumulative errors which might result

from measurements starting each year from the position of the
terminus the rreceeding year.

Ihe direction of the axis of the glacier is determined, end
indicated om the plane table sheet. All measurements are made,
parallel to the glacier axis, Where the axis i1s not a straight
line, measurements should be made only alomg the axis im carrying
distances from the point of origin to the vicinity of the glacier

fromt,

Ihe rortion of the terminus which will yield representative

sion deta is selscted in the field. Generally sreaking, the
middle half to two thirds of the terminus is considered for
recession data. In Mount Rainier some glaciers have long, narrow
wings of ice extending far down canyon on each side of the glecier,
These, while physically attached to the glacler, are most rrobably
etagnant ice which, covered with debris, will persist for several
years. Their slow melting correlates in no way with the over-all
recession, and to include these would influence recession averages
far in excess of their importance. Similarly, in case of some
glaciers, re-entrants develop laterally just above the terminus
cutting, as it were, the surport from behind that portion of the
terminus. The portion of the terminus fronting on such re-entrants
are excluded in recession determinations,

Top of the terminal face selected as the line to which recession
measurements are made. The terminel face, for most of the

glacliers of Mount Rainier, is essentially a steer, sometimes.cliff-
like wall of ice, breaking sharply at the top to the lower slope
of the till-covered glacier surface, and with the base more-or-less
covered withtill, This acocumulation of rock debris at the bese not
only makes it difficult or impossible to determine accurately the
lower limits of the ice, but also results in much irregularity in

the melting of this ice.

This line at the top of the terminal face, however, is generally
well defined and quite easily marpred; but locally where no ice is
exposed on the terminal face, it also may be obscured for short
distances. PFurthermore, if the two maps now evailable are an
indication, the recession of this line is more consistent and
without wide fluctuations shown at the base,

The above considerations to mot arply to glacier such as the
Paradise which e free of surface debris, and remain uncovered to
the extreme lower ice limits, The Paradise glacler is most easily

marred on the actusl ice limits,

The average position of the terminus is determined. It is most
convenient to rerresent the position of the terminus by a straight
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line normal to the glacier axis, The pesition of tiis graphbic
representation of the terminus is determined in the followi:g
manner, A construction line is drawn on the plane table sheet
normal to the glacier axis and just below the tor of the terminal
face where it frojects farthest downstream. Measurements are then
made at short, equal intervals, rarallel to the glacier sxis,
between the construction line and the top of the terminal face.
The average of these scaled distances, is tken laid off along the
axis above the construction line, Through this new point = line
ig drawn normel to the axis to rerresent graphically the ev:rage
position of the terminus,

6. Average recession for the reriod is determined by subtracting
the distance from the point of origin to the graphic or =verage
terminal position at the beginring of the reriod from thz co»
responding distance at the end of the pericd, mea uring in both
cases along the glacier axis, ;

On the 1944 map the "A" lines represent the average positions
of the terminus, and they extend scross the rortic:r of tha glaclier
to which they aprly. Positions for 1944 are drawn in solid linszs
on the map where definite, and by dotted lines where irdefinite, or
where sketched in, Fositions for 1¢43 are indicated by aot-z2~d-dash
lines., Areas of exposed ice, till-covered ice, and glacier surlace
are indicated for 1944 .only, Ir addition to the averag: recession
value for the period 1943-1944, linear measurements are also given
on the maps, These are the values obtained by the methods praviously
employed, and are included for purposes of comparison.

General Notes

NISQUALLY GLACIER

The Nisqually glacier wuas mepred by stedia measurments,and
recession values are based on the fositions of the top of the ter-

minal fece,

The terminal ice face was more spectacular in appearance, with
more ice exposed tham at any time in the past four years, Above
and to the east of the outlet of the Nisqually River, the ice face
is very steep, the lower half overhanging secrewlat, Westwsrd “he
siopes dacrease, ard the beee becowmes more covered #lith rock dshris,

Lk lsteral aiug exterds cdown cenyon from the east murgin of the
terminus & Cistence of about 400 feel. This ice is quite lmprossive
on the mep, bur is actuslly quite ihir, and is merely "pladtersd”
sgeinat the ceanyor wall. Similarly, on the west side is e mors
flattepned 1ce wass extencing dowrmard from the termirus prorer. This
ice excaped potive in 1943 beczvse it was s80 completely coverad with
111 soé talus. Melting hes since reveslad ite arproximate sxtert.
Actually this ice, sltborgh quite large ir wmsjpped arsa, is thin. and
small in volume.



A most interesting feature of the terminus this year is e long
ice cave which has developed along the sub-glacial course of the
small stream which flows benmeath the glacier a short distance above
the terminus on the west side. At the time the terminus was mapped
in September, no cave was arparent from below, By mid-December,
through the hreaking up of this portion of the base of the glacier,

a cave about ten feet high and 20 feet wide was revealed, This was
explored for a distance of 250feet to & point where it became too
shallow for further rrogress, Its direetion at this point was
directly toward the inlet of the tributary stream, Back of the
terminus, rising directly above the re-entrant developed by this
streem, 1s a high, conspicuous ice face which, with further deepening
of the re-entrant and collapse of the cave, will doubtless become the

terminal face in future years.

During the summer of 1944 measurements of the rate of flow of
the ice of the Nisqually Glacier were made at a mean elevation of
6800 feet, The results are tabulated below,

Distance from east margin
of glacier 65! 340! 460! 750! 95G' 1220t 1490

Movement down glacier
from line of sight

July 11 - 0O- 0- 0- 0- 0+ 0~ 0
July 25 - 0 - 71" - 937 - 129" - 120" -~ 106" - 65%
August 11 - e 220 --151" & 2427 < 292" - 300" - 236" - 186"
Sertember 7 —~s--———=r= 67 - 320" - [44" - 511" - 520" - 353" - 190" (?)
October 18~=--=—===w=— 90" — 612" - TR4" - 881" - 809" - 756" - 552 (?)

PARADISE GLACIER

This glacier was marred by stadie measurements from two ins-
trument stations, one of which was at one end of the base line, The
average recession value of 83 feet is for a reriod of two years, In
1943 not enough of the terminus was expcsed to give a fair avsrage,
the rest being covered with snow. Since the Faradise glacier is [ree
of surface debris, with the teruminus fully exposed, it was msgped to
the extreme limit o the ice, and not, as in case of the otker
glaciers, to the top of a terminal face, :

Tho 1co cavess which formed at the outlet of the Paradise River,
near the west side of the terminus scme four or five years ago,
have completely disapreared through collapse this season, Recession
has progressed along this side of the glacier to a line parallel
with the longest of these caves. At the time the measurements were
made, Sertember 9, 1944, this cave was in a badly collapsed on-
dition, and formed the lower boundsry of firm ice of the glacier.
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The mass of ice to the southwest, although connected with the glacier
by ice bridges, was also considerably broken through the collapse of
smaller caves, some of them tributary to the large one mentioned above.
By mid October the complete collapse of the large ice oave separated
this ice from the main body of the glacier, and further collapsing of
the. smaller caves broke this mass into three smaller fragments. There
is no prominent cave at the outlet of Stevens Creek.

The terminus of the Paradise Glacier is now wholly within the
Stevens Creek Drainage, the receasion of the past two ysars having
carried the terminus back of the rather low divide betwsen this
drainage and that of the Paradise River. It seeme probably that the
Paradise River will receive no water frcm the glacier for the next
gseveral years. However, no great difference in flow w#ill be observed
for the contribution of the glacier to the flow of the stream has
been negligible for several years, and ths Paradise River has besn
fed almost entirely by melting snow in the basin below the glacier.
Diversion of water from the Stevens Creek drainage into. the Para-
dise River will be increasingly diffioult for the next several years,
but should be facilitated by a recession of the glacier sufficient
to bring the outlet of Stevene Cresk to a level above the Paradise
river-Stevens Creek divide. Much will depend, however, upon the
nature of the topography of the wally uncovered as the glacier receéds.

Markers were placed near the middle of the glacier some 1500
feet above the terminus on a line between fixed points on the sides
of the valley. An attempt will be made next geason to locate these
markers, and to determine the total movement of the glacier in a
one-year period.

KMMONS GLACIER

This glacier was mapped by stadia measurements, exoept for the
top of the terminal face between stetions 4,508 and 4563 which, being
inaccessible because of deep crevesses, was mapped by intersections.

The terminal face is quite low, end considerably covered with
till although more ice is exposed than at snytime during the past
four years.

The major feature of the terminus is the deep re-entrant which
is now fully developed to include approximately the eastern half of
the terminus. Where the re-sntrant now exists, a large sink in the
jce was mapped in 1943%. Since no ecoount was taken of this sink in
computing the average position of the terminus for 1943, the reces-
sion values for 19lLy include the total effect of this re-entrant.

Actually, the re-entrant is the result of several years surface
ablation, cave development, and collepse. Two average recession
values are given, the ome which at present is considered the value
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to be used for the year, included the total width of the glacier
inoluding the re-entrant, but excluding the inactive margins. The
seoond "B" averags is computed from the active portion of the glecier
exoluding the re-entrant.

On the ocast margin of the glacier, a long, narrow wing of ice,
largely till-covered, projects some 300 feet down stream. This is
essentially stagnant ice forming a comparatively thin sheath along
the lower canyon wall. The west margin is hidden by till, but it
appears oertain that the ice 4n this gide does not extend far
beyond station 4565 and that it does not £ill the full width of the

valley at this point.

A series of long, wide, and deep orevasses have developed parallel -
to the west side of the re-entrant extending from the vicinity of station
Liy75 to station LL56. These will doubtless facilitate melting and cole
lapse, and will result in the rapid widening of the re-entran® in the
next year or so. These crevasses are sketched, and are not accurately

mapped.

CARBON GLACIER

The orest line was majped by intersections from stations on the
base line. The base, east of the river, was meapped by stadia
measurements. Betwoen stations 3630 and 3635 the map indicates an
apparent advanse at this point, and suggests a possible error in the
1943 mep. However, in plan, the orest line may move downstream even
as marked recession of the face is taking place. This could be
produced by exoessive local surface ablation, as through the melting
of an ice ridge. Thue, while the terminal face itself is recefding,
the line marking the junoction of the terminal face and the glacier
surface may advance. In determining recession wvalus, it is assumed
that the map is correct.

The ice face at the terminus, as was the case last year, is
promineat, steep, and but little covered with till.

A strong re-entrant has developed on the east side just above
the terminus producing, in effect, an.ice ridge projecting outward
at about 135 degrees from the terminus proper. The margins of the
glacier (above the re-entrant on the east side) are similar in
charaoter, being talus-ocvered at the base, sloping downward and
outward from the glaoier whioch is strongly arched toward the axis.

SOUTH TAHQMA GLACIER

Mapped by stadia measurements, and cheocked by intersection fram
primary ocontrol stations on the base line.

More ice appears on the terminal face than at any time during
the past four years, but the glacier in general is more covered, and

£



its terminus more obscured by till than any of the other glasiers
under observation. Between the well defined ice faces of the terminus,
in some pleaces the position of the top of the terminal face is
diffioult to judge, the glasier surface merging on a predual curve
with the rovered terminus, This is true between stations 513 and .

5193.

A prominent ice face is developing trending approximately S. Be.
from station 5128. The glacier to the south Is very thin, and probably
this face will become the edge end terminus of the glaocioer within the

next few years.

A long wing of till-covered ice extends over 400 feet downstream
along the south margin of the glaeier, and is actually not far from
the seuter of the walley cscupled by this glacier. Southward the
valley is apparently deserted by gleoial ice, but is deeply covered
with moraine. The north 300 feet of the terminal face is nearly
detached from +the mein glacier mass. A8 indicated on the mm;, the
north margin turns northeastward at station 5218, leaving ar anvil-
shaped (in plan) mass to the north which will doubtlss soon become

separated., :

Measurements for oomputing average resession value, wers restricted
as indieeted by the "A" lines on the map in order to avoid the influenoces
of the south lateral wing, and the half-detached "anvil"™ on the north.

No open caves wore present at any outlet.

Ackmowledgement: The writer is indebted to Chief Ranger Ward
Yeagomﬁﬂ%t—mgers Gordon Bender and Leonard Volg, and to
Ranger Paul Shorrock for assistance 1ln the field.

HOWARD R, STAGNER
PARK NATURALIST
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PARADISE GLACIER TERMINUS !
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EMMONS GLACIER TERMINUS
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CARBON GLAGIER TERMINUS
Aug. 30, 1944
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SOUTH TAHOMA GLACIER

TERMINUS
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