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Geologic Resources Inventory Map Document

Glacier Bay National Park and
Presrve,
Alaska

Document to Accompany
Digital Geologic-GIS Data

glba_surficial_geology.pdf
Version: 9/3/2020

This document has been developed to accompany the digital geologic-GIS data developed by the
Geologic Resources Inventory (GRI) program for Glacier Bay National Park and Presrve, Alaska
(GLBA).

Attempts have been made to reproduce all aspects of the original source products, including the
geologic units and their descriptions, geologic cross sections, the geologic report, references and all
other pertinent images and information contained in the original publication.

This document contains the following information:

1)About the NPS Geologic Resources Inventory Program — A brief summary of the Geologic
Resources Inventory (GRI) Program and its products. Included are web links to the GRI GIS data
model, and to the GRI products page where digital geologic-GIS datasets, scoping reports and
geology reports are available for download. In addition, web links to the NPS Data Store and GRI
program home page, as well as contact information for the GRI coordinator, are also present.

2)GRI Digital Maps and Source Citations — A listing of the GRI digital geologic-GIS map produced
for this project along with source map used in its completion. In addition, a brief explanation of how
the source map was used is provided.

3)Map Unit List — A listing of all surficial geologic and other map units present, generally listed from
youngest to oldest.

4)Map Unit Descriptions — Descriptions for all surficial geologic and other map units.
5)Ancillary Source Map Information — Additional source map information. For the one source map,
this includes text and most graphics present on the source map, as well as an online link to the

report associated with the source map.

6)GRI Digital Data Credits — GRI digital geologic-GIS data and ancillary map information document
production credits.
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For information about using GRI digital geologic-GIS data contact:

Stephanie O'Meara

Geologist/GIS Specialist/Data Manager

Colorado State University Research Associate, Cooperator to the National Park Service
Fort Collins, CO 80523

phone: (970) 491-6655

e-mail: stephanie.omeara@colostate.edu
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About the NPS Geologic Resources Inventory Program
Background

The Geologic Resources Inventory (GRI) provides geologic map data and pertinent geologic
information to support resource management and science-informed decision making in more than 270
natural resource parks throughout the National Park System. Geologic resources for management
consideration include both the processes that act upon the Earth and the features formed as a result of
these processes. Geologic processes include: erosion and sedimentation; seismic, volcanic, and
geothermal activity; glaciation, rockfalls, landslides, and shoreline change. Geologic features include
mountains, canyons, natural arches and bridges, minerals, rocks, fossils, cave and karst systems,
beaches, dunes, glaciers, volcanoes, and faults.

The GRI is one of 12 inventories funded by the National Park Service (NPS) Inventory and Monitoring
Program. The Geologic Resources Division of the NPS Natural Resource Stewardship and Science
Directorate administers the GRI. The NPS Geologic Resources Division partners with the Colorado
State University Department of Geosciences to produce GRI products. Many additional partners
participate in the GRI process by contributing source maps or reviewing products.

The GRI team undertakes three tasks for each park in the Inventory and Monitoring program: (1)
conduct a scoping meeting and provide a summary document, (2) provide digital geologic map data in
a geographic information system (GIS) format, and (3) provide a GRI report. These products are
designed and written for nongeoscientists.

Products

Scoping Meetings: These park-specific meetings bring together local geologic experts and park staff
to inventory and review available geologic data and discuss geologic resource management issues. A
summary document is prepared for each meeting that identifies a plan to provide digital map data for
the park.

Digital Geologic Maps: Digital geologic maps reproduce all aspects of traditional paper maps,
including notes, legend, and cross sections. Bedrock, surficial, and special purpose maps such as
coastal or geologic hazard maps may be used by the GRI to create digital Geographic Information
Systems (GIS) data and meet park needs. These digital GIS data allow geologic information to be
easily viewed and analyzed in conjunction with a wide range of other resource management
information data.

For detailed information regarding GIS parameters such as data attribute field definitions, attribute field
codes, value definitions, and rules that govern relationships found in the data, refer to the NPS
Geology-GIS Data Model document available at: https://www.nps.gov/articles/gri-geodatabase-model.
htm

Geologic Reports: GRI reports synthesize discussions from the original scoping meeting, follow up
conference call(s), and subsequent research. Chapters of each report discuss the geologic setting of
the park, distinctive geologic features and processes within the park, highlight geologic issues facing
resource managers, and describe the geologic history leading to the present-day landscape. Each
report also includes a poster illustrating these GRI digital geologic-GIS data.

For a complete listing of GRI products visit the GRI publications webpage: https://go.nps.gov/gripubs.
GRI digital geologic-GIS data is also available online at the NPS Data Store: https://irma.nps.gov/
DataStore/Search/Quick. To find GRI data for a specific park or parks select the appropriate park(s),
enter “GRI" as a Search Text term, and then select the Search button.

For more information about the Geologic Resources Inventory Program visit the GRI webpage: https://
www.nps.gov/subjects/geology/gri.htm. At the bottom of that webpage is a “Contact Us” link if you
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need additional information. You may also directly contact the program coordinator:

Jason Kenworthy

Inventory Coordinator

National Park Service Geologic Resources Division
P.O. Box 25287

Denver, CO 80225-0287

phone: (303) 987-6923

fax: (303) 987-6792

email: Jason_Kenworthy@nps.gov

The Geologic Resources Inventory (GRI) program is funded by the National Park Service (NPS)
Inventory and Monitoring (I1&M) Division. Learn more about I&M and the 12 baseline inventories at the
I&M webpage: https://www.nps.gov/im/inventories.htm.
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GRI Digital Map and Source Map Citation
The GRI digital geologic-GIS map for Glacier Bay National Park and Presrve, Alaska (GLBA)

Digital Surficial Geologic-GIS Map of Glacier Bay National Park and Preserve, Alaska, USA and
British Columbia, Canada

The digital geologic-GIS map was produced from the following source:
Becker, R.A., et. al., 2012, A 1:100,000-scale map of Surficial Deposits in Glacier Bay National
Park and Preserve, Southeast Alaska: National Park Service, Natural Resource Technical Report,
NPS/GLBA/NRTR—2012/638, scale 1:100,000 (GRI Source Map ID 76319).

The full extent of the source map was used, and all geologic features within map extent were captured.

Additional information pertaining to each source map is also presented in the GRI Source Map
Information (GLBAMAP) table included with the GRI geologic-GIS data.

Index Map

The following index map displays the extent of the GRI digital surficial geologic-GIS map, outlined in
brown, produced for Glacier Bay National Park and Presrve (GLBA). The boundary for Glacier Bay
National Park and Presrve (as of August, 2020) is outlined in green.

Index map produced by Jake Suri (Colorado State University).
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Map Unit List

The surficial geologic units present in the digital geologic-GIS data produced for Glacier Bay National
Park and Presrve, Alaska (GLBA) are listed below. Units are listed with their assigned unit symbol and
unit name (e.g., Hsl - Stream sediment 1). Units are listed from youngest to oldest. Information about
each geologic unit is also presented in the GRI Geologic Unit Information (GLBAUNIT _surficial) table
included with the GRI geologic-GIS data. Unit age symbols (e.g., H for Holocene, PL for Pleistocene
and Q for Quaternary) were added to source map unit symbols.

Cenozoic Era
Quaternary Period

Modern

Hs1 - Stream sediment 1

Hil - Ice-contact sediment complex 1

HI1 - Lake sediment complex 1

Htl-Till1

Hw1 - Wind-deposited sediment 1

Hm1 - Marine sediment complex, beach sediment 1

Holocene Epoch

Hs2 - Stream sediment 2

Hi2 - Ice-contact sediment complex 2
HI2 - Lake sediment complex 2

Ht2 - Till 2

Ht/s2 - Till over layered sediment
Hm2 - Marine sediment complex 2

Pleistocene Epoch

PEs3 - Stream sediment 3

PEI3 - Ice-contact sediment complex 3
PEt3 - Till 3

PEm3 - Marine sediment complex 3

Quaternary and older?
Qco - Colluvium

Non-Surficial Map Units

water - Lakes, rivers, ocean inlets, and Pacific Ocean
ice - Glacier ice and /or permanent snow

ns - No mappable sediments

unmapped - Unmapped area
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Map Unit Descriptions

Descriptions of all geologic map units, generally listed from youngest to oldest, are presented below.
Source unit symbols (e.g., s1) as well as source map unit names, appear with each unit's description.
All unit descriptions were taken from the source map Surficial Deposits in Glacier Bay National Park
and Preserve (Becker, R.A,, et. al., 2012).

Surficial Map Units

Hs1 - Stream sediment 1 (Modern)

S1 - Modern Stream Sediment

This unit is generally comprised of sand and/or gravel layers. Boulders are possible near former ice
margins. The individual stones are often rounded due to tumbling in turbulent streams. See Figures 1,
2, 3,10, and 12.

Hil - Ice-contact sediment complex 1 (Modern)

I1 - Modern Ice-Contact Sediments

A mixture of rounded-to-angular rock fragments of all sizes with varying degrees of layering that were
deposited on, adjacent to, or under glacial ice in the past 100 calendar years. This category includes
eskers, kames, and hummocks. See Figures 7 through 13.

HI1 - Lake sediment complex 1 (Modern)

L1 - Modern Lake Sediment Complex

Sediment, generally ranging in size from sand to clay, that was deposited below the surface of a lake.
This category includes the fine-grained sediments of lake floors as well as the coarser-grained
sediments of deltas and beaches. See Figures 14 through 16.

Htl - Till 1 (Modern)

T1 - Modern Till

Rounded-to-angular sediments of any size directly deposited by a glacier, not inferred to overlie thick
layered deposits and deposited within the last 100 calendar years or so. See Figures 5, 6, and 12
through 15.

Hw1 - Wind-deposited sediment 1 (Modern)

W1 - Modern Wind-Blown Sediments
Sand that has been moved and deposited by the wind within the last 100 calendar years.

Hm1 - Marine sediment complex, beach sediment 1 (Modern)

M1 - Modern Marine Sediment
The portions of modern beaches that are located above mean high tide, which was the lower elevation
limit of our mapping. See Figure 21.

2020 NPS Geologic Resources Inventory Program
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Hs2 - Stream sediment 2 (Holocene)

S2 - Holocene Stream Sediment
Similar to Modern Stream Sediment, but deposited between about 100 calendar years ago and
10,000 4C years BP. See Figure 17.

Hi2 - Ice-contact sediment complex 2 (Holocene)

I2 - Holocene Ice-Contact Sediment
Similar to Modern Ice-Contact Sediments, except deposited between about 100 calendar years ago
and 10,000 14C years BP.

HI2 - Lake sediment complex 2 (Holocene)

L2 - Holocene Lake Sediment Complex
The same as the Modern Lake Sediment Complex, but deposited between about 100 calendar and
10,000 14C years BP. See Figure 16.

Ht2 - Till 2 (Holocene)

T2 - Holocene Till
Identical to Modern Till in characteristics but deposited between about 100 calendar and 10,000 14C
years BP. See Figures 17 and 18.

Ht/s2 - Till over layered sediment (Holocene)

T/S2 - Holocene Till over Layered Sediment

Identical to Holocene Till (T2), except that these till units overlie thick deposits of layered sediments.
The layered sediments are generally of a stream, lake, and/or marine origin. See Figures 4, 19, and
20, as well as the photos of till and layered sediments individually.

Hm2 - Marine sediment complex 2 (Holocene)

M2 - Holocene Marine Sediment Complex

Sediments deposited in a saltwater environment between about 100 calendar years ago and 10,000 14
C years BP that have since been isostatically rebounded above the modern mean high tide line. Unlike
the Modern Marine Sediment Complex, this unit can include the fine-grained sediments deposited in
deep water. See Figure 21.

PEs3 - Stream sediment 3 (Pleistocene)

S3 - Pleistocene Ice-Contact Sediment
Similar to Modern and Holocene Ice-Contact Sediments, but deposited more than 10,000 14C years
BP.
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PEi3 - Ice-contact sediment complex 3 (Pleistocene)

I3 - Pleistocene Ice-Contact Sediment
Similar to Modern and Holocene Ice-Contact Sediments, but deposited more than 10,000 4C years
BP.

PEt3 - Till 3 (Pleistocene)

T3 - Pleistocene Till
Identical to Modern and Holocene Till in many ways, although more weathered by the passage of time,
Pleistocene Till was deposited by glaciers prior to 10,000 “C years BP. See Figure 25.

PEm3 - Marine sediment complex 3 (Pleistocene)

M3 - Pleistocene Marine Sediment Complex

Similar to Holocene Marine Sediment Complex except deposited more than 10,000 14C years BP. The
term “Complex” is attached to these map units to emphasize the wide range of sediments that can be
found within them. This unit incorporate sediment sizes ranging from silt and clay to boulders,
depending on the energy of the depositional environment. See Figure 26.

Qco - Colluvium (Quaternary and/or older?)

C - Colluvium
Loose, unsorted deposits at the foot of a slope or cliff, brought there by gravity. We did not separate it
into age categories because dating these deposits is particularly challenging. See Figures 1, 3, and 22.

Non-Surficial Map Units

water - Lakes, rivers, ocean inlets, and Pacific Ocean

Water
This unit includes all water bodies of more than 30,000 m2, regardless of their salinity.

ice - Glacier ice and/or permanent snow

Snow / Ice
Areas of glaciers or permanent snow cover as of ca. 2000.

ns - No mappable sediments

N - No Mappable Sediments
Areas where sediments, if present at all, are less than 2m thick and/or are in discontinuous bodies of
less than 30,000 m2. See Figures 3, 23, and 24.
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unmapped

Completely Unmapped
Only applied to Chichagof Island and nearby islets in Cross Sound / Icy Strait.

10
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GRI Ancillary Source Map Information
The following section present ancillary source map information associated with source map used for

this project.

Surficial Deposits in Glacier Bay National Park and Preserve

The formal citation for this source.

Becker, R.A., et. al., 2012, A 1:100,000-scale map of Surficial Deposits in Glacier Bay National
Park and Preserve, Southeast Alaska: National Park Service, Natural Resource Technical Report,
NPS/GLBA/NRTR—2012/638, scale 1:100,000 (GRI Source Map ID 76319).

The map associated with this publication is available online at: https://irma.nps.gov/DataStore/
DownloadFile/461585.

Map

Prominent graphics and text associated with this source map. As mentioned in the Field Examples of
the Map Units section of this document, figures referenced in this section are not included in this
document. Users seeking to acquire these figures (photographs with figure captions) should download
the source map, available online at: https://irma.nps.gov/DataStore/Reference/Profile/2192009. Also,
sub-sections within this section of the document (e.g., Abstract, Acknowledgements etc.) are as per
how they were presented on the source map. This is why the Methods and Methods Continued
sections are sperate and in their presented order.

Abstract

This 1:100,000-scale surficial geology map of Glacier Bay National Park and Preserve was produced
by digitizing published maps, interpreting aerial photography, and systematizing personal observations.
The map area also includes the Icy Strait islands, Gustavus, and the Canadian portion of the bay’'s
watershed. Mapping efforts were concentrated on the lowlands, as these deposits are most abundant,
complex, and relevant to visitors and management. The 1948 set of aerial photographs was primarily
used in mapping, as that set provides the most complete coverage of the map area with the least
amount of vegetation, but older and younger photos were also consulted. Sediments were classified in
terms of age (Pleistocene, Holocene, or currently active) and how they were deposited (i.e., by
streams, glaciers, wind, etc.). In places where there was some knowledge of underlying sediments,
this information was captured as well. The result is a map that covers 2,475 km2 (exclusive of water,
ice, and areas without mappable sediments) and has 1,364 “polygons” belonging to 17 different
sediment types.

Text from source map: Surficial Deposits in Glacier Bay National Park and Preserve.
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Text from source map: Surficial Deposits in Glacier Bay National Park and Preserve.

Introduction

The geologic story of the park consists of two distinct chapters: one recorded in the bedrock, which
ranges from 400 to 7 million years in age, and a second much younger story written in the surficial
sediments whose ages with few exceptions range from ca. 20,000 years ago to the present. Much
attention has been devoted to both of these topics, but published maps are almost entirely restricted to
the bedrock geology (e.g., Rossman, 1958; MacKevett et al., 1971; Gehrels and Berg, 1992; Brew and
Plafker, in preparation). None of the surficial sediment maps are park-wide, being limited to only a few
areas instead (e.g., McKenzie, 1970; Mickelson, 1971). Until now there has been no consolidated
source of information on the surficial deposits, despite their great importance as a repository of
landscape history in a park renowned for its dynamism (e.g., Cooper, 1937). Furthermore, the surficial
deposits host most of the lowland plant communities and are an important influence on them, a topic
of special interest in Glacier Bay. Lastly, the surficial deposits serve as the sole aquifer for Gustavus,
the park’s gateway community. The purpose of this project is to compile a 1:100,000-scale surficial
geology map of Glacier Bay National Park and Preserve. At the Park Service’s request, we have
supplemented the published literature with our own observations, gained formally and informally over
the years, and made reasonable suppositions based on both sources of knowledge. This summary
represents what is known, or is likely to be true, about the map area’s surficial units. The uncertainty
level varies from Muir Inlet’s relatively well-studied deposits, through the moderately well-known and
accessible deposits within the park’s Neoglacial ice limits, to the more conjectural map units in the
largely unstudied and thickly vegetated areas outside those limits. The intended audience includes
park managers, other researchers from an array of scientific disciplines, park interpretive and
educational staff, and members of the general public that are particularly interested in the origins of
landscapes. As a result, this map attempts to use a language that is accessible to non-geologists while
preserving the technical information desired by specialists.

Text from source map: Surficial Deposits in Glacier Bay National Park and Preserve.

Study Area

Glacier Bay National Park and Preserve, and some adjacent areas (the Icy Strait / Cross Sound
islands, Gustavus, and the Canadian portion of the Bay's watershed), were mapped. Emphasis was
placed on the deposits of the “lowlands;” less attention was given to high-altitude areas as deposits
there are generally thin or absent. No attempt was made to map deposits below mean high tide,
although there is a growing body of literature on the area’s submarine geology (e.g., Cowan et al.,
1988; Seramur et al., 1997; Cowan et al., 2010; Trusel et al., 2010). We use the term “lowlands” to
refer to areas with gentle to moderate slopes. These areas are generally within a few hundred meters
of sea level, but in places where moderate slopes are fairly continuous, such as around Hugh Miller
Inlet and Scidmore Bay, the actual elevations may climb higher than 600 m and include rounded ridge
tops. In other locations, such as along Rendu Inlet, which is steepsided, the lowlands are limited to
elevations of less than 30 m by our definition. Our procedure was to start mapping at sea level and
work up slope until mappable deposits became discontinuous; as indicated above, that elevation was
quite variable.

Text from source map: Surficial Deposits in Glacier Bay National Park and Preserve.
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Methods

Map Unit Minimum Requirements

A sedimentary unit was considered mappabile if:

1) Sediments were estimated to be generally greater than 2 m thick, and

2) They comprise a more or less contiguous unit larger than 30,000 m2 (which is ~ 5% US football
fields, including the end zones).

In almost every case we could only estimate sediment thicknesses based on aerial photography
and our experiences in this landscape.

Sediment Bodies

The sedimentary units defined in the legend are, in general, classified both in terms of their age and
sediment type. The age classification is as follows:

1) Modern - deposits less than about 100 calendar years old

2) Holocene - deposits between about 100 calendar years old and 10,000 14C years old

3) Pleistocene - deposits greater than about 10,000 14C years old

The one exception to this classification scheme is colluvium, which was not separated into distinct age
categories because of the great difficulty in determining the ages of these deposits. The distinction
between Modern and Holocene was often difficult to make because of the rapid changes in vegetation
that take place on recently stabilized surfaces.

The sediment classification is follows:

Stream Sediment (S) Ice-Contact Sediment (1)
Till (T) Till Over Layered Sediment (T/S)

Lake Sediment (L) Marine Sediment (M)
Colluvium (C) Wind-Blown Sediment (W)

Combining these two classification schemes results in the units described in the Legend.

Text from source map: Surficial Deposits in Glacier Bay National Park and Preserve.
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Legend

Legend

s1

Streams. Rivers are marked on the map by blue lines. The gray background is
shaded to represent the topography. The landscape is illuminated as if the sun was
in the northwest and 45° above the horizon.

Snow / Ice. Areas of glaciers or permanent snow cover as of ca. 2000.

Completely Unmapped. Only applied to Chichagof Island and nearby islets in
Cross Sound / Icy Strait.

No Mappable Sediments. Areas where sediments, if present at all, are less than 2
m thick and/or are in discontinuous bodies of less than 30,000 m?. See Figures 3,
23, and 24.

Water. This unit includes all water bodies of more than 30,000 m?, regardless of
their salinity.

Modern Stream Sediment. This unit is generally comprised of sand and/or gravel
layers. Boulders are possible near former ice margins. The individual stones are
often rounded due to tumbling in turbulent streams. See Figures 1, 2, 3, 10, and 12.

Holocene Stream Sediment. Similar to Modern Stream Sediment, but deposited
between about 100 calendar years ago and 10,000 C years BP. See Figure 17.

Pleistocene Stream Sediment. Similar to Modern and Holocene Stream Sediment,
but deposited more than 10,000 '“C years BP.

Modern Ice-Contact Sediments. A mixture of rounded-to-angular rock fragments of
all sizes with varying degrees of layering that were deposited on, adjacent to, or
under glacial ice in the past 100 calendar years. This category includes eskers,
kames, and hummocks. See Figures 7 through 13.

Holocene Ice-Contact Sediment. Similar to Modern Ice-Contact Sediments, except
deposited between about 100 calendar years ago and 10,000 "“C years BP.

Pleistocene Ice-Contact Sediment. Similar to Modern and Holocene Ice-Contact
Sediments, but deposited more than 10,000 '“C years BP.

Modern Marine Sediment. The portions of modern beaches that are located above
mean high tide, which was the lower elevation limit of our mapping. See Figure 21.

Holocene Marine Sediment Complex. Sediments deposited in a saltwater
environment between about 100 calendar years ago and 10,000 "C years BP that
have since been isostatically rebounded above the modern mean high tide line.
Unlike the Modern Marine Sediment Complex, this unit can include the fine-grained
sediments deposited in deep water. See Figure 21.

Pleistocene Marine Sediment Complex. Similar to Holocene Marine Sediment
Complex except deposited more than 10,000 "C years BP. The term “Complex” is
attached to these map units to emphasize the wide range of sediments that can be
found within them. This unit incorporate sediment sizes ranging from silt and clay to
boulders, depending on the energy of the depositional environment. See Figure 26.
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Modern Lake Sediment Complex. Sediment, generally ranging in size from sand
to clay, that was deposited below the surface of a lake. This category includes the
fine-grained sediments of lake floors as well as the coarser-grained sediments of
deltas and beaches. See Figures 14 through 16.

Holocene Lake Sediment Complex. The same as the Modern Lake Sediment
Complex, but deposited between about 100 calendar and 10,000 '“C years BP. See
Figure 16.

Modern Till. Rounded-to-angular sediments of any size directly deposited by a
glacier, not inferred to overlie thick layered deposits and deposited within the last 100
calendar years or so. See Figures 5, 6, and 12 through 15.

Holocene Till. Identical to Modern Till in characteristics but deposited between
about 100 calendar and 10,000 '“C years BP. See Figures 17 and 18.

L1

Holocene Till over Layered Sediment. Identical to Holocene Till (T2), except that
these till units overlie thick deposits of layered sediments. The layered sediments
are generally of a stream, lake, and/or marine origin. See Figures 4, 19, and 20, as
well as the photos of till and layered sediments individually.

Pleistocene Till. Identical to Modern and Holocene Till in many ways, although
more weathered by the passage of time, Pleistocene Till was deposited by glaciers
prior to 10,000 "“C years BP. See Figure 25.

Colluvium. Loose, unsorted deposits at the foot of a slope or cliff, brought there by
gravity. We did not separate it into age categories because dating these deposits is
particularly challenging. See Figures 1, 3, and 22.

Modern Wind-Blown Sediments. Sand that has been moved and deposited by the
wind within the last 100 calendar years.

11k

End Moraines. Ridges of till and other glacially-transported debris that form along
the margins of glaciers when they stablize in one position or advance forward.

Glacier Bay National Park and Preserve Boundary.

Graphic from source map: Surficial Deposits in Glacier Bay National Park and Preserve.

Field Examples of the Map Units

In order to aid novice geomorphologists in gaining a practical sense of what the map units look like on
the ground, we have selected a few photographs to illustrate Glacier Bay's landforms and sediments.
Modern examples are shown more frequently than Holocene and Pleistocene ones because the older
features are generally too vegetated for easy viewing. The photographs are all either oblique views
from low-level flight or the ground and all of them are more detailed than the map. As a result, we have
refrained from identifying the photo locations because they generally depict features that are too small
to map at a scale of 1:100,000.

Text from source map: Surficial Deposits in Glacier Bay National Park and Preserve.

Figures referenced in the above section, as well as within map unit descriptions and other source map
text, are not included in this document. Users seeking to acquire these figures (photographs with figure
captions) should download the source map, available online at: https://irma.nps.gov/DataStore/
Reference/Profile/2192009.

Methods Continued

Glaciers

Glaciers are mapped as they occurred in ca. 2000. They were derived from SRTM (Shuttle Radar
Topography Mission) elevation data and a mosaic of high-quality LandSat images, which were
acquired between August 1, 1999 and September 3, 2002. The SRTM data were acquired by the
Space Shuttle Endeavour in February 2000. Because of the great difficulty in distinguishing areas of
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permanent snow from glaciers, this unit is called “snow / ice” on the map. Readers interested in
documenting changes in glacier extents are encouraged to consult primary sources such as
photographs and satellite imagery.

Water Bodies

Lakes and ponds larger than 30,000 m2 are shown on the map; smaller water bodies are generally
not. These features were mapped from aerial photography, satellite images, and the SRTM elevation
data. The marine shoreline was mapped from the SRTM data alone.

Areas of “No Mappable Sediments”

Areas not mapped as water, snow / ice, or some kind of sediment are classified as having “no
mappable sediments.” This map unit might more simply be called “bedrock,” but we prefer the term
“no mappable sediments” for it better captures reality. In many localities these are areas of thin, patchy
till or colluvium while in others it is in fact bare rock. The phrase “no mappable sediments” best reflects
this unit's actual essence. In addition to its gray color,

it is identified on the map by the letter “N” in potentially confusing locations. See Figures 1, 3, 8, 11, 12,
23, and 24.

Additional Information

For additional information on how this map was produced and what the units represent, please see the
NPS Technical Series Report that accompanies it:

NPS/GLBA/NRTR - 2012/XXX.

Text from source map: Surficial Deposits in Glacier Bay National Park and Preserve.

The report for this publication is available online at: https://irma.nps.gov/DataStore/
DownloadFile/458574

Results

The result of this effort to compile and systematize published and unpublished information on the
surficial sediments of Glacier Bay National Park and Preserve, and a few adjacent areas, is a map
covering 15,932 km2 with 3,624 different “polygons” belonging to 21 map units. Excluding areas of
water, snow / ice, and no mappable sediments leaves 2,475 km2 (16% of the total map area) that is
sediment covered by our definition. The most abundant units are Holocene Till (T2), Holocene Stream
Sediment (S2), and Modern Stream Sediment (S1). Collectively, Holocene-aged sediments cover 70%
of the map area while Modern and Pleistocene sediments cover 19% and 11%, respectively. Additional
details are in Tables 1 and 2.

Text from source map: Surficial Deposits in Glacier Bay National Park and Preserve.

Table 1
Classification % of Map Area Area (km?)
Water 24 3835
Snow / Ice 31 4907
Surficial Sediments 16 2474
No Mappable Sediments 29 4673

Table 1. The relative frequency of water, snow / ice, and surficial sediments in Glacier Bay.
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Graphic from source map: Surficial Deposits in Glacier Bay National Park and Preserve.

Table 2
Stream Ice-Contact Till Till/Layered Lake Marine Wind-Blown Colluvium Total:
Sediments Sediments Sediments Sediments Sediments Sediments
Modern 13% 2% 1% X ~0% 3% ~0% 19%
Holocene 26% 6% 27% 8% 1% 2% X 70%
Pleistocene ~0% ~0% 5% X X 5% X 1%
Total: 39% 8% 33% 8% 2% 10% ~0% ~0% 100%

Table 2. The relative frequency of map units as a percentage of the total sediment-covered area. The units are defined in the methods section. Catego-
ries, such as “Modern Till over Layered Sediments” and “Pleistocene Lake Sediments,” which are not present in the map area, are marked with an “X.”
All three age categories of “Colluvium” are blank because this unit was not subdivided by age. Totals might differ from expected values due to rounding;
all values are correct to the nearest integer. A tilde is used to emphasize this for values that were rounded down to zero; unlike the units marked with an
“X,” there are in fact units of this classification on the map.

Graphic from source map: Surficial Deposits in Glacier Bay National Park and Preserve.

Conclusions

The first ever surficial geology map that covers all of Glacier Bay National Park and Preserve has been
compiled from previously published and unpublished information. The map also covers Gustavus, the
islands of Cross Sound / Icy Strait, and the Canadian portion of Glacier Bay's watershed. Exclusive of
areas of snow / ice, water, and no mappable sediments, which cover 84% of the map area, it covers
2,475 km2 with 1,364 polygons belonging to 17 map units. No attempt was

made to map deposits below mean high tide, due to difficulty of observation, and likewise little effort
was made to map the deposits of the high mountainous terrain with accuracy.

Text from source map: Surficial Deposits in Glacier Bay National Park and Preserve.

Gloassary

14C age - the length of time since the death of an organism based on the radioactive decay of an
isotope of carbon in its body. Due to historical and scientific reasons, radiocarbon years are not
quite the equivalent of calendar years, hence we specify in the report whether we are referring to
calendar or 14C years.

Alluvial Fan - a fan-shaped deposit in map view, typically composed of sand and gravel, deposited by
a stream. See Figures 1 and 3.

BP - an abbreviation for “Before Present,” which, by convention, is considered to be 1950.

Collapse Features - hummocky or uneven surfaces resulting from the melting of ice buried by
sediment. See Figures 7, 8, 10, 12, and 13.

Delta - the equivalent of an alluvial fan that is built into a water body.

Deposits - material that has accumulated by a natural process.

Esker - a ridge generally composed of sand and gravel deposited by a stream in a tunnel beneath a

glacier. See Figures 9 and 11.
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Geomorphologist - a scientist of landscapes.

Glaciolacustrine - related to the interaction of glacial and lake processes.

Glaciomarine - related to the interaction of glacial and marine processes.

Holocene - the last 10,000 14C years.

Ice-Contact Sediment - sediment (sand, gravel, boulders, etc.) that was deposited on, under, or
immediately adjacent to a glacier.

Isostatic Rebound - the process by which the Earth’s surface rises in elevation as a response to the
removal of the weight of glacial ice.

Kame - ice-contact sediment, generally sand and gravel, deposited in a more or less conical hill.

Loess - an accumulation of silt-sized particles that was transported and deposited by the wind.

Oblique Aerial Photo - a photograph taken from a plane or helicopter where the camera was pointing
at some angle other than directly downward.

Outwash - sand, or sand and gravel, deposited by streams flowing away from a glacier.

Outwash Plain - a flat area created by the deposition of outwash. See Figures 2 and 3.

Pleistocene - the time span that encompasses the most recent major ice ages between about 2.6
million calendar and 10,000 14C years ago.

Radiocarbon age - see 14C age.

Sediment - clay to boulder-sized grains deposited by water, wind, ice, or gravity.

Silt - particles between 0.625 mm and 0.002 mm in diameter (smaller than sand; larger than clay).

Stratigraphy - a collection of discrete sedimentary layers, such as those comprising our map units.

Topset Beds - the nearly horizontal layers of sediment deposited by streams on top of a growing
delta.

Text from source map: Surficial Deposits in Glacier Bay National Park and Preserve.
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Report

The report associated with the source map is available online at: https://irma.nps.gov/DataStore/
DownloadFile/458574.

The citation for the report:
Becker, R. A, G. P. Streveler, and D. M. Mickelson. 2012. A 1:100,000-scale map of surficial
deposits in Glacier Bay National Park and Preserve, Southeast Alaska. Natural Resource Technical
Report NPS/GLBA/NRTR—2012/638. National Park Service, Fort Collins, Colorado

The contents section of the report is displayed below.
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GRI Digital Data Credits

This document was developed and completed by Stephanie O'Meara (Colorado State University) for
the NPS Geologic Resources Division (GRD) Geologic Resources Inventory (GRI) Program. Quality
control of this document by Jim Chappell (Colorado State University)..

The information in this document was compiled from the GRI source map, and is intended to
accompany the digital geologic-GIS map and other digital data for Glacier Bay National Park and
Presrve, Alaska (GLBA) developed by Greg Mack (NPS PWR) and Stephanie O'Meara (see the GRI
Digital Map and Source Map Citation section of this document for the source map used by the GRI in

the completion of this document and related GRI digital geologic-GIS map). The map and related data
files and data format updates by Stephanie O'Meara.

GRI finalization by Stephanie O'Meara.

GRI program coordination and scoping provided by Bruce Heise and Tim Connors (NPS GRD,
Lakewood, Colorado).
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