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ABSTRACT

Adams Inlet is in the rolling and rugged Chilkat-Baranof
Mountains in the eastern part of Glacier Bay National Mconument,
Alaska. Rapid deglaciation of the area in the first half of the
twentieth century has exposed thick sections of post-Hypsithermal
deposits and some of the oldest unconsolidated deposits in
Glacier Bay. About 30 percent of the area is underlain by uncon-
solidated material; 1Lk percent of the area is still covered with
ice. The formations present in Adams Inlet are, from the oldest
to the youngest: Granite Canyon till, Forest Creek glaciomarine
sediments, Van Horn Formation (lower gravel member), Adams
lacustrine-till complex, Berg gravel and sand, Glacier Bay drift,
and Seal River gravel. No evidence of an early post-Wisconsin
ice advance, indicated by the Muir Formation in nearby Muir
Inlet, is present in Adams Inlet.

Following deposition of the late Wisconsin Granite Canyon
till, the Forest Creek glaciomarine sediments were lald down in
water 2 to 20 m deep; they now occur as much as 30 m above
present sea level. A volcanic ash unit within these sediments
may have been derived from Mt. Edgecumbe. Wood at the top of
this formation is dated at 10,940 + 155 years B.P. (I-2395).
Gravel infilling (lower member of the Van Horn Formation) of the
valleys tributary to Adams Inlet apparently followed retreat of
the sea, although there are no deposits in Adams Inlet dated
between about 10,000 and 4,000 years B.P. By 3,700 B.P. these
gravels had reached 3 m above present sea level in the vicinity
of Adams Inlet. About 7,000 years ago gravel was being deposited
near present sea level in Muir Inlet, and several episodes of
lakes occurred in Muir Inlet between 4,500 and 2,200 years B.P.

Advancing ice in Glacier Bay had probably reached Reid
Inlet by 4,680 + 160 years B.P. (Y-9), and in upper Muir Inlet
ice deposited till over wood about 2,120 * 115 years B.P.
(I-1610). Damming of the entrance to Adams Inlet, probably
originally by outwash and later by ice from Glacier Bay,
resulted in the formation of glacial Lake Adams about 1,700 B.P.
The ice-dam hypothesis is supported by a date of 1,540 + 130
vears (Y-4) on wood under till on the south side of Geikie Inlet.
Bottom deposits (Adams Formation) of Lake Adams were disturbed
by several advances of ice from north of Adams Inlet into tribu-
tary valleys to the south. Retreat of the ice, possibly during



the Little Optimum (1150-1300 A.D.), to the central part of Adams
Inlet was followed by outwash filling (Berg Formation) of the
valleys south of Adams Inlet. The late Neoglacial advance formed
a kame moraine at Endicott Lake where ice remained until about
1830. Several glacial lakes formed in tributary valleys during
deglaciation. Lacustrine deposits of these lakes, and glacio-
fluvial deposits and tills constitute the Glacier Bay Formation
in Adams Inlet,

The surface elevation of the ice in Adams Inlet in 1890 was
380 m, about half of the elevation during the Neoglacial maximum.
By 1941, about 15 km® of ice remained in Adams Inlet; this ice
was less than 100 m in elevation. During this period the rate of
wastage had been 7.9 m per year.

Ice-contact deposits such as eskers, kames, and pitted out-

wash are common; buried ice is still present in parts of Adams
Inlet. Outwash deltas are rapidly building into Adams Inlet.
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INTRODUCTION

Location of Area

Adams Inlet is 108 km northwest of Juneau, Alaska, in the eastern
part of Glacier Bay National Monument (Fig. 1). A detailed investiga-
tion was made of the glacial geology in the vicinity of Adams Inlet,
and reconnaissance mapping using aerial photographs was carried out for
all of the Juneau D-6 Quadrangle (58° L5' N - 59° 00' N, 135° 4O' W -
136° 00*' W). The surficial geology in upper Endicott Valley, just out-
side this Quadrangle, was also investigated using topographic maps and
aerial photographs.

Camp Adams (58° 52' N, 136° 00' W), the base camp during the two

sumer field seasons, is on the south side of a peninsula in the western
end of Adams Inlet (Fig. 1).

Nature of Investigations

Field work was done between June 17 and August 31, 1966, and
between June 18 and August 26, 1967. The main purpose of the study was
to determine the glacial history of Adams Inlet and to relate this his-
tory to that of other parts of Glacier Bay, particularly the Muir Inlet
region. To carry out this task a detailed map (Plate I) of the surficial
geology was made, and stratigraphic sections in unconsolidated material
were measured.

Mapping was done on a Juneau D-6 map sheet (1:063,360) and on aerial
photographs on a scale of approximately l:h0,000. Field work was con-
centrated in the valleys where most of the unconsolidated deposits occur.
A thickness of 0.5 m was taken as the boundary between glacial drift,
mostly till, and bedrock with a thin cover of drift, except in the cases
of ground moraine or lacustrine deposits over unconsolidated material.
These surficial covers are shown even where they are as little as O.1m
thick., In inaccessible areas, where the nature of the unconsolidated
deposits is uncertain, the deposits are marked "U."

Where possible, changes in rivers, lakes, and shorelines, compiled
from recent unpublished aerial photographs by A. Post, U.S. Geological
Survey and from the writer's field observations, have been included in
the maps accompanying this report. Changes in glacier margins have been
restricted to Casement and Adams Glaciers, which show the greatest dif-
ferences from the 1949 map (compiled from aerial photographs taken in
July, 1948).
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Ninety-seven stratigraphic sections (Fig. 2), varying in thickness
from 5 to 250 m, were studied. Most of the sections were sampled; sam-
ples included bulk till, pebbles from till and gravel, sands, clays,
wood, and shells. Only the key sections have been included in this
report; however, a description of all stratigraphic sections is on file
at the Institute of Polar Studies, 125 South Oval Drive, Columbus, Ohio
43210.

In an attempt to differentiate till units and to determine source
areas, several properties were analyzed: pebble composition, till fabrics,
grain size of the < 2 mm fraction, carbonate content of the < 200 mesh
grade, clay minerals, and composition (as determined by X-ray spectro-
graphy) of the sand and silt fractions. Details of those methods are
given in McKenzie (1968).

Previous Investigations

Many observers have recorded the retreat of the glaciers and have
worked on the glacial history of Glacier Bay, but relatively few have
worked in Adams Inlet. A brief account of exploration and scientific
work in Glaciler Bay with particular reference to Adams Inlet is given
here; a more detailed summary of observations is given by Field (1947).

The first observations in Glacier Bay were made in 1794 by
Mr. Whidbey, a member of Captain Vancouver's party. Vancouver (1801,
and quoted in Wright, 1891, p. 55-57) recorded that Glacier Bay was com-
pletely covered with ice to a point somewhere north of what is now
Bartlett Cove (Fig. 1).

John Muir was one of the first to explore the upper part of Glacier
Bay, particularly that arm of Muir Inlet which is now Adams Inlet, Muir
(1915) visited the area in 1879, 1880, and again in 1890 with H. F. Reid.
In 1880 Muir made a sledge trip on the eastern part of Muir Glacier
(Adams Inlet Glacier), and climbed Tree Mountain noting the tree line of
mountain hemlock. Besides his ecological observations he also described
glaciers, lakes, moraines, and ice-flow directions. He suspected a
divide between Endicott Valley and Muir Inlet, and called this part of
the glacier "Divide Glacier." This position is now the low area of
Adems Inlet; the divide between these two regions is Endicott Gap.

G. F. Wright (1887) visited Glacier Bay in 1886, and produced a
sketch map of Muir Glacier showing the terminus and moraines. He also
noted the flow direction indicated by light-colored bands in the ice,
and barcmetrically determined the elevation of the ice to be 320 m
(1,050 ft) over the present position of Adams island.* Adams Inlet

*¥Geographic features with unofficial names are not capitalized in this
report.
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Glacier, moving more slowly than the main part of Muir Glacler, was much
smoother, which is probably the reason that most of the earlier visitors
made trips and observations on this part of the glacier.

The early visits of H, F. Reid (1892, 1896) were in 1890 and 1892
when he constructed the first detailed map of the area (Fig. 3), on a
scale of 1:150,000. 1In addition to carefully mapping most of the area
of Adams Inlet, he described the former ice positions, the date of the
last advance and the motion of the glaciers. His excellent photographs
are particularly valuable in reconstructing the history of deglaciation.
He showed remarkable foresight, and among his predicted changes was the
deglaciation of Adams Inlet by 1946. According to Field (1964), the
last portion of glacier covering Adams Inlet disappeared between 1941
and 1950. H. P. Cushing (1891), who accompanied Reid in 1890, also made
valuable observations on the tributaries of Muir Glacier, recent reces-
sions, and glacial deposits.

Maps made by the Canadian Boundary Survey in 1895 (Alaskan Boundary
Tribunal, 1904) are also useful in reconstructing glacier positions, as
are the first aerial photographs of the area made by the U.S. Navy
Alaskan Survey Expedition in 1929.

W. S. Cooper (1937) made several visits to Glacier Bay, his first
being in 1923, He described the stratigraphy and made observations on
earlier positions of the ice, trim lines, and the rates of ice retreat,
particularly in Muir Inlet. He also made valuable observations on forest
successions, and the study of plots established by him has been continued
by Lawrence (1958).

W. 0. Field, who first visited the area in 1926, recorded the ice
retreat in Glacier Bay by means of photographs at survey stations.
These photographs, along with others on file at the American Geographical
Society, are the most important information on the ice retreat in Glacier
Bay. Observations and photographs of the deglaciation of Adams Inlet
from 1880 to 1946 are recorded in a report by Field (1947). More obser-
vations on ice positions were made by Field (1964) in Adams Inlet in 1950
and in 1958 with R. P. Goldthwait, who noted the stratigraphy of the
Inlet.

D, J. Miller of the U,S. Geological Survey described several sec-
tions on the south side of Adams Inlet in 1958. Three of the samples
collected by Miller were later submitted for dating by R. P. Goldthwait.
Recent work by the U.S. Geological Survey in Glacier Bay included obser-
vations on the glacial geology by A. T. Ovenshine (1967) during a bedrock
mapping program headed by D. A. Brew.

Much of the recent work in Muir Inlet has been carried out by mem-
bers of the Institute of Polar Studies. Goldthwait (1963, 1966,
Goldthwait and others, 1966) worked on the glacial stratigraphy of Muir
Inlet and provided a base for the glacial chronology of Glacier Bay






