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WELCOME
Welcome from Forrest Cole, Forest Supervisor
of Tongass National Forest
Greetings to the participants of the International Congress
of Speleology and welcome to the Tongass National Forest.
The Tongass National Forest, United States’ largest
national forest, covers most of southeast Alaska, surrounding
the famous Inside Passage. It offers countless chances to view
eagles, bears, spawning salmon, and the breath-taking vistas of
a “wild” temperate rainforest that differs greatly from the Alaskan interior. This dramatic landscape is also home to sweeping
areas of world-class karst development, from the alpine karst
of Flicker Ridge and Calder Mountain to the intense sinkhole
development of the “hotspot” on Kosciusko Island.
On the Tongass, we have worked hard to preserve these
unique places through the development of karst management strategies and institution of Geologic Special Areas
where karst development is most intense. These standards
and guidelines have been recognized internationally for the
degree of protection they offer karst hydrologic systems. In
addition, over the past 17 years we have worked with researchers to study the function of those karst systems and to
inventory our valuable cave resources.
As you take pleasure in the exceptional beauty of our
subsurface ecosystems, don’t forget to spend some time on
the surface as well—enjoying the majesty of the reinforest
these karst systems support.
We appreciate the time you’ve taken to come and visit
our corner of the world—enjoy your stay!
Sincerely,
Forrest Cole
Forest Supervisor, Tongrass National Forest

Trip Leader Notes
Hello and welcome to southeast Alaska. If you haven’t
noticed yet, things here operate at a laid-back pace—all
schedules are “loose” and are only a rough outline of the
adventure you are about to embark on. Please remember that
we cannot change the weather, and that there are certain
allowances that must be made for travel here on the Tongass.
We will try to update you as to decisions concerning changes
to the schedule as quickly as possible, but this may not always
be possible. Please have patience, and feel free to let either of
the trip leaders know if you have any concerns or questions
about anything. Above all, thanks for joining us and have a
great time.
Johanna Kovarik
Geologist, Tongass National Forest
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other volunteers involved in developing the UIS 2009 field
camps and excursions. I would also like to thank the community members of Thorne Bay, Whale Pass, and Edna Bay for
their assistance and hospitality.

INTRODUCTION
Trip Summary
This trip will involve hiking through Alaska’s scenic
wilderness. Alaskan wildlife abounds, including black bears,
Sitka black-tailed deer, and bald eagles; frequent sightings
are expected. We will visit El Capitan Cave, Alaska’s longest
cave. We will see Cavern Lake Cave, which drains a large lake;
coho salmon swimming upstream to spawn often enter the
cave. We will also visit a scenic karst interpretive site which
has beautiful muskegs and deep pits draining streams. We will
take a vigorous hike into an Alaskan alpine karst area with
an ocean view from the top of a limestone ridge, followed by
dinner on a beach surrounded by towering old-growth conifers, with the sound of killer whales spouting in the distance.
We will travel via boat to a small island on the coast to see ar-

eas of intense karst development below tall limestone peaks.
We may see whales, orcas, and other sea life along the way.
We will also visit several recently protected Geologic Special
Areas to learn how karst is managed in the Tongass National
Forest. In the evenings we will enjoy scientific presentations
on the archaeological and paleontological discoveries in On
Your Knees Cave and other southeast Alaskan caves.

Information about the Trip Area
Geography
The Tongass National Forest is the largest forest in the
National Forest System, encompassing over 6.9 million hectares
covering the islands of the Alexander Archipelago and the nar-



row band of mainland from Dixon Entrance to Icy Bay (USDA
Forest Service, 1991) (Figure 1). The vegetation of southeast
Alaska is a temperate rainforest, with average temperatures
ranging from 1° to 9° C. Precipitation is frequent, occurring on
approximately 220 days during the year with June being the driest and October the wettest month on average (Figure 2). Rainfall is variable, tending to increase dramatically with increases in
elevation, and averaging from 660 to 5,588 millimeters per year
(U.S. Forest Service 1974, Aley et al. 1993).

Figure 1: Location of the Tongass National Forest.
Prince of Wales Island is the largest island in the Alexander Archipelago, with an area of approximately 7,174 square
kilometers, and the third largest island in the United States of
America. Elevation ranges from sea level along the coastline
to 1,218 meters at the highest point. Precipitation levels fall
into the higher range for southeast Alaska, averaging approximately 4,064 millimeters annually. The island has the largest
road system in southeast Alaska, and the largest town on the
island consists of 1,175 residents. The two main economic
forces in southeast Alaska are the fisheries and timber industries, both of which are linked to the productivity of the karst
ecosystem.

Flora and Fauna
The forests on Prince of Wales Island consist of western
hemlock (Tsuga heterophylla), Sitka spruce (Picea sitchensis), western red cedar (Thuja plicata), Alaskan yellow cedar
(Chamaecyparis nootkatensis), and shore pine (Pinus contorta)
(Figure 3). Understory species consist of devil’s club (Opopanax horridus), skunk cabbage (Lysichitom americanus),



Figure 2: A giant rain gauge in Ketchikan, Alaska educates visitors on the great amount of rain southeast Alaska receives every
year. Photo by J. Kovarik.
Alaska blueberry (Vaccinium alaskaense), and red huckleberry
(Vaccinium parvifloium). A variety of ferns and mosses are
found on Prince of Wales Island, including the green spleenwort (Asplenium trichomanes-ramosum), a calciphile fern
found only in areas of carbonate rock or limey soils. High elevations consist mainly of Sitka spruce, Alaskan yellow cedar,
and western hemlock gradually thinning into alpine muskeg
or wetland areas. Shore pine is generally found only in muskegs. western red cedar is typically found in lower elevations,
between sea level and 305 meters.
Large fauna on the island consist of Sitka black-tailed
deer (Odocoileus hemionus sitkensis) and black bear (Ursus
americanus). The island is home to the Alexander Archipelago wolf (Canis lupus ligoni), a federal endangered species. The
island is also the only known location for the Prince of Wales
flying squirrel (Glaucomys sabrinus griseifrons). Aquatic life is
prolific in the waters around Prince of Wales Island, including: coho “silver” (Oncorhynchus Kisutch), pink “humpback”
(Oncorhynchus gorbuscha), sockeye “red” (Oncorhynchus
Nerka), and chum “dog” (Oncorhynchus keta) salmon. A variety of fish are found in the freshwater lakes and streams on

Figure 3: Western hemlock, red cedar, yellow cedar, and Sitka
spruce dominate the canopy on Prince of Wales Island.
Photo by J. Kovarik.
the island, including: cutthroat trout (Oncorhynchus clarkii
clarkia), rainbow/steelhead (Oncorhynchus Mykiss), and
Dolly Varden (Salvelinus Confluentus).

History of Cave and Karst Management in the
Tongass National Forest
In the United States, the Federal Cave Resources
Protection Act of 1988 evolved from rising concerns due
to environmental studies in karst aquifers. It required that
significant caves be taken into consideration during any
management action on federal lands. In southeast Alaska,
exploration and research made possible by the scientific
advances of karst hydrology and speleology in the 1970s
demonstrated the significance of caves in that region. The
caves were found to be rich in paleontological and cultural resources (Carlson 1993, Dixon et al. 1997). Researchers found
through inventories that the caves were used by a number of
mammal species and birds and were used as critical roosting
and hibernating habitat for five species of bats (Baichtal and
Swanston 1996). Invertebrate collections from over three
hundred cave and resurgence sites yielded at least five troglobitic and 40 troglophilic invertebrate species, three of these
newly discovered (Carlson 1994 and 1996). El Capitan Pit,
the deepest limestone pit in the United States, was mapped
at 182.39 meters, and El Capitan Cave, the longest cave in
Alaska, was mapped at approximately 3.22 kilometers (Lewis
1997). As a result, the Forest Service included the Karst and
Cave Resource Significance Assessment of 1993 as part of the
Tongess Land Management Plan revision process.
This assessment documented that not just caves, but also
the karst systems of southeast Alaska were significant, and
noted them to have a beneficial relationship with not only
timber but also coho salmon (Oncorhynchus kitsutch) fisheries—two of the most important industries in the region. (The

link between coho salmon fisheries and alkali karst waters
was confirmed in Bryant et al. 1998.) Timber harvest practices on the Tongass were thought to have negatively affected
karst, timber, and fisheries resources through increased sedimentation in caves, dense restocking of forests on karstlands,
and increased logging debris in runoff from karst watersheds
(Aley et al. 1993). The panel charged the Forest Service with
integrating management of karstlands into general land management including inventories of karst features, recharge area
delineations, vulnerability mapping, maintenance of high
productivity fisheries in karst streams, and supporting future
karst research (Aley et al. 1993).
The 1997 Tongass Land Management Plan incorporated
a karst management strategy in accordance with Aley et al.’s
recommendations in 1993, including integration of continuing research in southeast Alaska’s karst. The management
strategy had four phases: “identification of potential karst
lands, inventory of the karst resources, delineation of the
karst hydrologic system(s) and catchment area(s), and assessment of the vulnerability of the karst terrain to the proposed
management activity” (Baichtal 1997). Approximately 1,870
square kilometers of carbonate bedrock were located in
lands administered by the U.S. Forest Service in the Tongass
National Forest. Due to fractures in the rock, high annual
precipitation, and adjacent acidic peatlands, karst had developed in nearly all areas of carbonate bedrock. The highest
concentrations of solution caves in Alaska were found in the
Ketchikan area, on the north end of Prince of Wales Island.
In the twenty-first century, the Tongass again began to
revise the forest management plan, and changes to the karst
management strategy were developed. The karst management strategy had been implemented on two timber projects
in highly developed karst areas (Lab Bay and Heceta Sawfly
Salvage) with mixed results. Local stakeholders documented
concerns with the implementation of 1997’s karst standards
and guidelines, specifically in regards to the Heceta Sawfly
Salvage Sale (Lewis 1997). The Forest Geologist commented
that, “due to the limited experience level of resource specialists field checking the proposed harvest units, it was possible
that the karst management strategy had not been fully implemented in [the Heceta Sawfly Sale]” (Baichtal 1997), unlike
in the Lab Bay Project. In 2002, a panel was contracted by the
Forest Service to assess the implementation of the Karst Standards and Guidelines established in the 1997 Tongass Land
Management Plan and to analyze proposed changes.
The Karst Review Panel found that the implementation
of Karst Standards and Guidelines had generally ensured a
high level of protection for karst resources; however, they recommended a higher level of training for karst specialists and
identified some revisions to the proposed changes (Griffiths
et al. 2002). The Karst Review Panel’s largest contribution
was their recommendation for assessing autogenic (karst)
recharge areas. As opposed to the highly ordered pattern of
surface drainage, the complex subsurface hydrology of karst



systems demands multifaceted considerations when conducting a karst watershed assessment (White 1988). Griffiths et
al. (2002) identified this limitation and could not “recommend a single catchment area strategy to cover the array of

catchment combinations,” recognizing the distinctiveness of
each karst system and recommending that it be treated as a
system, not a series of individual features.

FIELD TRIP LOGISTICS
Transportation Information
Transportation on Prince of Wales and Kosciusko Islands
will be via U.S. Forest Service trucks on gravel roads. Transportation to Kosciusko Island will be via U.S. Forest Service
boat; the time en route is approximately one hour. If you
are prone to motion sickness, the Thorne Bay Market sells
Dramamine or other appropriate remedies. Please be prepared ahead of time, as nothing is available on the north end
of Prince of Wales or Kosciusko. Departure and return times
for each day will be discussed the previous evening at dinner—please make certain you know where and when you are
supposed to be ready the night before.

Lodging at the Thorne Bay Bunkhouse
When staying at the Thorne Bay Bunkhouse, please be
considerate of residents who live there all summer. Please
be careful not to let doors slam and to be quiet in the hallways near private rooms. Food provided for participants
will be clearly marked—all other food at the bunkhouse is
the property of private individuals and should not be used.

And, of course, remember to clean up after yourself—there
is no caretaker of the property except for those who reside
there. Any sheets or linens used should be washed, dried,
and folded prior to your final departure. Thank you for your
consideration.

Meals
Our field camp is an informal affair. Breakfast and dinner
(with the exception of Monday and Saturday nights) will be
cooked family style, and as your field trip leaders will be doing much of the cooking, your assistance in preparation and
cleaning will be appreciated and will help with speedy departures for the day’s planned events. Items to create brown-bag
lunches will be set out during breakfast. Please assemble and
pack your own lunch each day. Prince of Wales Island is quite
remote, and while our grocery store does provide a wide array
of food items, often specialty items are not available. If there
are certain foods that you wish to have while on the trip, you
may want to bring them with you from home. If you have
special dietary needs or concerns, please inform the trip leaders and we will make every attempt to assist you.

DETAILED ITINERARY
All events subject to change due to weather or remote
condition travel. See the map of Prince of Wales Island (Figure 4) and the map of Thorne Bay (Figure 5) for details.

Monday, July 27, 2009
• Participants arrive in Thorne Bay via float plane or ferry
• Welcome dinner
• Presentation: “The Geology of Southeast Alaska” by
James F. Baichtal, Forest Geologist
• Lodging at Thorne Bay Bunkhouse

Tuesday, July 28, 2009
• Guided caving trip to El Capitan Cave, Alaska’s longest
cave
• Hike to Cavern Lake Cave
• Hike of the Beaver Falls Karst Interpretive Area
• Optional caving trip into Beaver Falls Cave
• Lodging at cabins on the north end of Prince of Wales



• Presentation: “Cave Archaeology in Southeast Alaska”
by Terry Fifield, Prince of Wales Archaeologist

Wedneday, July 29, 2009
• Hike to Flicker Ridge, an alpine karst Geologic Special
Area
• Dinner at Memorial Beach/whale watching
• Lodging at cabins on the north end of Prince of Wales

Thursday, July 30, 2009
• Boat trip to Kosciusko Island
• Short hikes with discussions on karst management in a
national forest
• Possible visit to monitoring sites for karst water-quality
studies
• Presentation: “A History of Cave Exploration in Southeast Alaska.” Speaker To Be Announced
• Lodging at a Cabin on Kosciusko Island

Figure 4: Map of Prince of Wales Island, Southeast Alaska, with daily trip routes marked.



Figure 5a: Map of the town of Thorne Bay, Alaska. Reprinted with permission from http://www.thornebayalaska.net.



Friday, August 1, 2009
• Hike to Kosciusko Island’s “Hot Spot,” an area of intense
sinkhole development, and also a Geologic Special Area
• Travel back to Thorne Bay via boat and truck
• Lodging at Thorne Bay Bunkhouse

Saturday, August 2, 2009
• Trip to Totem Park in Kasaan, south of Thorne Bay via
truck
• Visit local active saw mills and discuss living in rural southeast Alaska
• Farewell Dinner at “Piggy Cove,” Swede Eklund’s Float
House
• Lodging at Thorne Bay Bunkhouse

Sunday, August 3, 2009
• Participants travel to Ketchikan via float plane or ferry
Figure 5b: Map of the area around ThorneBay, Alaska. See
figure 5a for a map of the city of Thorn Bay. Reprinted with
permission from http://www.thornbayalaska.net

SCIENTIFIC SETTING
Geology
Prince of Wales Island is part of the Alexander Terrane,
a large crustal fragment with a depositional history ranging
from the late Precambrian to the Early Jurassic (Soja 1991).
The Alexander Terrane is partially composed of fossiliferous
and largely undeformed or unmetamorphosed interbedded
massive carbonate breccias of the Heceta Formation (Baichtal
2006). The Heceta Formation represents collapsed island
shelves as well as reef and shallow water limestones originating in the Northern Hemisphere during the Silurian period
(408 – 438 million years ago) (Aley et al. 1993; Soja and
Antoshkina 1997; Freitas et al. 1998).
This terrane collided obliquely with the landmass of
North America and accreted onto the continental margin
during the middle Jurassic to Late Cretaceous time (Coney
et al. 1980). The process of accretion resulted in fragmentation and smearing of sections of the terrane northward,
while other portions remained in place (Aley et al. 1993).
As a result, areas of carbonate exist on the Tongass from the
Chilkat Peninsula in the north to Prince of Wales Island in
the south (Figures 6 & 7). The Heceta Formation is overlain
by the early Devonian age Karheen Formation, which is characterized by conglomerate and sandstone clasts in a calcareous
matrix (Baichtal 2006).
Prince of Wales Island contains approximately 1,813

Figure 6: Locations of carbonate bedrock in southeast Alaska.
By U.S. Forest Service.



mapping and delineation and analyzed water budgets for
both (Kovarik 2007).

Delineation of a Karst Watershed on Prince of
Wales Island, Southeast Alaska
By Katherine M. Prussian and James F. Baichtal

Introduction

Figure 7: Caption: Calder Mountain gains approximately
914 meters in elevation a mere half a kilometer from the ocean.
The mountain is composed of Silurian-aged Heceta Limestone.
Photo by J. Baichtal.
square kilometers of karst (Baichtal 2006). These karst areas
are concentrated on the north end of the island and surrounding smaller islands, where over 500 caves have been
mapped. Karst formed to some extent on Prince of Wales Island prior to the Wisconsin glacial advance 21,000 to 14,000
years ago. This period of glaciation caused scouring, passagecollapse, and sediment fill in karst systems, as well as leaving
thick glacial till deposits and razing epikarst development at
lower elevations (see cover photo).
The intense development of karst on the Tongass
National Forest is controlled by several factors including
the high percentage of calcium carbonate (CaCO3) in the
limestone of southeast Alaska—averaged at 97.65 percent
(Mass et al. 1992). In addition, faults and fractures resulting
from the northward movements of the Alexander Terrane are
dominated by northwesterly trending strike-slip faults and
second order intersecting north-trending strike-slip faults,
which define karst conduit formation (Gehrels and Berg
1992, Aley et al. 1993, Baichtal and Swanston 1996).

Karst is a geomorphologic term describing the topography resulting from the chemical dissolution of carbonate
bedrock. In southeast Alaska, karst refers to areas where this
distinct geomorphology has developed from the dissolution of limestone or marble bedrock. Karst characterization
includes grikes, caves, insurgence and resurgence streams,
and extensive areas where runoff does not exist on the land
surface. Instead, these waters infiltrate into the subsurface
environment (insurgence) and may re-appear many miles
away (resurgence). This process of surface waters appearing
and disappearing is just one of the distinct features of karst
watersheds.
Southeast Alaska has over 869 square miles (2,228
square kilometers) of known karst (Figure 8). Of this area,
731 square miles (1,874 square kilometers) are on national

Karst Hydrology
In southeast Alaska, work began in the early part of this
century to understand the hydrology of karst catchments.
Qualitative assessments relating timber harvest to karst water
quality were conducted in 1993, and again in 2002 to assess
the standards put into place. No quantitative monitoring has
been conducted to evaluate the efficacy of these standards to
date. A massive qualitative dye trace project was undertaken
in 2002 and 2003 to delineate flow pathways on the northern
end of Prince of Wales Island. A hydrologist and geologist are
collecting quantitative base level water quality data in order
to determine conditions in karst watersheds on the Tongass,
and a Master’s thesis defined two karst watersheds through
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Figure 8: Project area locations in the Prince of Wales Island
area, southeast Alaska.
forest land as part of the Tongass National Forest. Within the
Thorne Bay Ranger District, 283 square miles (725 square
kilometers) of karst are located on northern Prince of Wales

and surrounding islands (Baichtal and Swanston 1996) (Figure 8). The development of karst is dependent upon many influences such as volume of precipitation, water temperatures,
water chemistry, vegetation, soils, and in the case of southeast
Alaska, elevation relative to past glaciations.
The coastal temperate rainforest environment of southeast Alaska is essential to the development of karst. With
annual precipitation ranging from 100 to 200 inches (254
to 508 centimeters), and average annual air temperatures of
around 45°F (7.2° C), the climate is ideal for carbonate dissolution. In addition, the role of glaciers in modifying existing karst features and depositing glacial till has a significant
effect on karst development. Where glacial till was deposited,
infiltration is limited, peatlands have developed and hence
acidic soils are present. With the development of the peatlands on poorly drained areas and the acidic waters that flow
from them, a system of vadose caves and vertical shafts have
developed. These have combined with pre-existing subsurface conduits and cave systems to form the current drainage
networks.
The carbonate that underlies the study areas consist of
Upper Silurian aged (419–423 million years old) Heceta
Limestone of the Alexander Terrane. This unit consists of
light-gray, massive, sublithographic limestone, with abundant
amphiporoid corals, dasycladacean algae, oncoids, and brachiopods. Limestone also contains subordinate stromatoporoids, gastropods, pelecypods, bryozoans, trilobites, graptolites, conodonts, and aphrosalpingid sponges. Algal, coralline,
and microbial buildups are interpreted to represent platform
margin reefs, with carbonate turbidites, debris flows, and
slump deposits that accumulated in deeper water off the shelf
margin (Soja 1991). Contact with underlying Ordovician to
Silurian aged Descon and Luck Creek Breccia Formations
is generally conformable, but limestone detritus resembling
the Heceta in polymictic conglomerate that conformably
underlies Heceta in several places indicates that carbonate
sediments were deposited, lithified, and eroded in the Early
Silurian prior to the main period of Heceta Limestone deposition. The Heceta Limestone is overlain by the Early Devonian aged Karheen Formation, composed of sandstone; shale;
and pebble, cobble, and boulder conglomerate, characterized
by redbeds, calcareous cement, and crossbedding (S. Karl,
USGS, personal communication).
Structural features within the Alexander Terrane are
complex. These structures consist primarily of northwest-tosoutheasterly strike slip faults and shear zones and secondary
faulting and shearing in a east-to-westerly direction. These
formations have been further modified by extensive thrust
faulting and localized folding. Dissolution in limestone is
accelerated along fault and shear zones, therefore solution
channels and lineaments are common along the major and
secondary fault zones.
The project areas (located on northern Prince of Wales
Island [NPOW] and Tuxekon Island) were last glaciated

during the Wisconsin glacial advance from the north and
northeast 21,000 to 14,000 years ago. Karst existed on
Prince of Wales and surrounding islands prior to the last
glacial advance. Recent phreatic passages in two pre-Wisconsinan caves have dissolved through Tertiary paleokarst
breccias (Aley et al. 1993). Older passages have been plugged
or collapsed by debris from past glacial episodes. Most caves
predate the most recent glaciation, based on the presence of
glacial clays, glacial sediments, wood, Pleistocene vertebrate
remains, and possibly ancient ice. Such evidence clearly suggests that glaciation modified a pre-existing karst landscape,
collapsing some passages and systems, gouging into others, and filling some with sediments. The epikarst (surficial
karst), which is exceptionally well developed at higher elevations, has been destroyed at lower elevations by the scouring
of the most recent glaciation.

Methods

The methods used to delineate watersheds in karst are
drastically different from those methods used in noncarbonate environments. Surface water runoff in noncarbonate
environments flows across the ground surface and is ultimately controlled by topography. However, in carbonate
environments where surface waters are rare, insurgences
and resurgences must be located on the ground, and where
possible, these waters must be traced through the subsurface
environment, to identify flow paths, and hence watershed
boundaries. Although runoff in both carbonate and non-carbonate areas generally flows down gradient, those waters in
carbonate environments don’t necessarily flow downhill relative to surface topography. The following methods describe
ways to determine flow paths using both geomorphic and dye
trace methods.
1. Mapping of Hydrogeologic Features
Success of tracer projects in karst areas hinges on the
ability to identify and map all features that influence runoff.
These mapped features include streams, significant sinkholes
(those that are open to the subsurface), insurgences, resurgence caves and springs, and any other features where runoff
flows into or out of the subsurface environment. Aerial photo
interpretation, contour maps, field reconnaissance, and a
general understanding of the bedrock geology, are essential in
successful identification and mapping of features. All features
identified on the ground or through map or photo interpretation were mapped, labeled, and characterized regarding
feature type and characteristics (Figures 9 and 10). In some
cases, water quality parameters, such as pH, temperature, and
conductivity, were collected and used in planning the dye
trace.
Aerial photographs were used in this study to identify
runoff features and track runoff patterns. Streams, sinkholes,
lineaments, geologic contacts, and large closed basins can be
identified through aerial photo interpretation. Depending
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Figure 9: North Prince of Wales Island project area, insurgence
and resurgence locations, and dye trace results.

Figure 11: Bedrock geology, structure, and dye trace results,
North Prince of Wales Island project area.

Figure 10: Tuxekan Island project area, insurgence and resurgence locations, and dye trace results.

Figure 12: Bedrock geology, structure, and dye trace results,
Tuxekan Island project area.
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upon the scale and degree of forest canopy, karst features can
be more or less evident through a stereoscope. In some cases
sinkholes and karst lineaments can be very obvious from
aerial photos.
Contour maps were also used to determine where surface drainage features were located on the landscape. Closed
depressions, or large internally drained basins, can be identified
as areas that contain no drainage outlet. In some cases, digital
imagery such as LIDAR can be used to color-code negative
contours for identifying sinkholes and closed depressions (Baichtal and Langendoen 2001; Langendoen and Baichtal 2004).
Extensive field reconnaissance was performed to confirm
features identified from map or photo work, and to explore
for additional drainage features. Surface water streams were
walked to determine contributing area, or source at the
headwaters, and to determine if the waters dissipated or
disappeared into the subsurface. Karst lineaments and geologic structural boundaries were investigated in the field for
potential insurgence or resurgence features. Bedrock contacts
are logical locations for water to appear or disappear, depending upon the bedrock and the nature of surface runoff.
Features identified along these contacts were characterized
and mapped. All wetland boundaries proximal to carbonate bedrock were also scouted to determine drainage and to
identify additional karst features.
2. Planning Dye Traces
Dye trace methods used in this project followed those
outlined in Aley and Fletcher’s Water Tracers Handbook
(1976). These methods use several different fluorescent dyes
for tracing. The methods also describe the use of activated
charcoal packets for adsorption and the laboratory analysis
process for detection.
Planning is a crucial element in a successful dye trace,
and in delineating watershed boundaries. Both the NPOW
and Tuxekan project areas were separated into five distinct
sets of insurgence locations that were chosen for dye introduction. For NPOW, the introduction points were determined according to their location relative to each other and
proximity to a proposed road project. Points were far enough
separated that two of the five traces could be done simultaneously using the same dyes. On Tuxekan, the five distinct areas
were structurally separated, and were capable of handling five
sets of four dye introductions all at once. Generally, the dye
trace plan must separate out insurgences according to the
number of dye tracers available, and the geologic or structural
boundaries between areas, to limit contamination between
traces. Where clusters of insurgences are in close proximity,
one or several of the more significant features were chosen for
dye injection.
3. Collection of Background Data
To ensure that no prior trace of the proposed dyes existed
in the drainage system scheduled for tracing, background

water chemistry information was collected. A set of charcoal
packets was placed in all resurgence locations for seven to ten
days to collect baseline water chemistry. Packets were placed
under rocks within the normal flow section of stream, were
bound by a cord, and tied to the stream bank. All packets
were placed for easy access during all flow levels, and placed
to ensure packets would remain underwater during low flows,
yet not be moved, or carried away, during high flows.
4. Dye Introduction
After all background packets had been replaced with
fresh packets, dyes were introduced into designated insurgences. Transport and introduction were undertaken
with care to prevent contamination of the injector’s body
or clothing by the dye materials. There was no handling of
charcoal packets following dye injection without full cleansing of hands and a change of clothing. The dyes used in this
study were purchased from Ozark Underground Laboratories
Inc., and included Rodamine WT, Fluorescein, Eosine, and
Sulferodamine dyes. Each of these dyes is characterized by a
distinct wavelength when placed in a fluorophotospectrometer; therefore each can be chemically distinguished. The
packets contain activated charcoal enclosed in a mesh pouch
and were anchored to the streambed of a resurgence stream.
As runoff in the resurgence zone flows through the dye
packet, the charcoal adsorbs the dye and retains the chemical
trace for analysis. These tracer packets were recovered from
the resurgence area and sent to Ozark Underground Laboratories for analysis. Laboratory reports state the concentration
of each dye that is recovered for each site.
The time provided between dye trace introductions is
dependent upon the volume of water that is available to flush
the dyes. When a dye is introduced into a system, it must
be fully flushed before introducing that same dye into the
same drainage network. In this study, dye traces were performed between August and November when large storms
are generally back-to-back, soils are saturated, and flushing
of the drainage networks is rapid. Times between dye tracer
introductions ranged from one to three weeks, depending
upon flow volumes and access opportunities. The process of
packet replacement for the NPOW project generally took a
day with two groups of two people, and an additional day for
dye introduction. The Tuxekan project required several days
for packet replacement and several days for dye introductions.
5. Plotting Dye Trace Results and Modifying
Remaining Traces
When performing a multi-year dye trace, there is opportunity to adjust dye traces according to results of previous
work. In the case of the NPOW project, the results of the
work performed in 2003 led to increased investigation and
an expanded project area for 2004. Because there were no
east-west watershed divides identified in the 2003 work, additional field work was done prior to the 2004 work to identify
insurgences that might lend information to this question.
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Trace results in 2004 provided insight to the watershed divide, which better defined the watershed boundary.

Results

Ozark Underground Laboratories performed charcoal
packet analysis for both of these studies. The results of the
analysis included type and concentration of each dye recovered. The NPOW project area covered approximately
36 square miles (93 square kilometers). Over a two-year
sampling period, 38 dye traces were introduced. Thirty-six
of these traces were recovered at 65 springs (Figure 9). In
the smaller Tuxekan project area, covering approximately 28
square miles (72 square kilometers), 14 dyes were introduced
during one sampling season. Thirteen of these dyes were
recovered at 20 springs (Figure 10).
1. North Prince of Wales Island
Dye was recovered at resurgence areas near Neck Lake
and Snoose Creek in the southern portion of the project
area, Honkin Spring and Cataract Spring in the western portion of the project area, and Twin and Cavern Lakes in the
northern portion of the project area (Figure 11). All source
areas, where dye was introduced, were located along the high
karst plateau of the project area. Resulting dye paths trended
northeast, northwest, southeast, and southwest, with no
dominant trend direction.
The 2003 dye introduction points were largely along the
mainline road system (National Forest System Roads 15 and
20). This road is located along the western flank of the high
plateau, trending north-south. The 2004 dye introduction locations were concentrated along the eastern flank of the high
plateau and dispersed in a northern, central, and southern
trend, focusing on key insurgence features.
All but three of the 2003 dye introductions eventually
entered El Capitan Passage. Most of the 2004 dye introductions eventually entered Whale Passage. The few dyes that
crossed this trend were used to delineate the eastwest boundary along the high karst plateau. All springs in the western
portion of the project area, including Cataract and Honkin,
flow into El Capitan Passage, along the western shoreline of
Prince of Wales Island. Twin Island Lake flows into Cavern
Lake, which flows into 108 Creek, and eventually out into
the estuary of Whale Passage. Snoose Creek, a significant
drainage in the central portion of the project area, also flows
into Whale Passage. Snoose Creek enters Whale Passage
slightly south of 108 Creek and within the estuary. Neck
Lake outfalls into Neck Creek, which flows a short distance
before entering Whale Passage.
A large percentage of the 2003 dye was recovered at
Honkin Spring, centrally located along the western portion of
the project area. The Honkin Spring Cluster, a series of springs
proximal to Honkin Spring, gained source waters from four
different insurgences in 2003, and an additional insurgence
in 2004. All these source waters are located along the western
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flank of the high plateau in 2003, and with the exception of a
small sink located in the northern portion of the eastern flank
of the project area in 2004. Dye from this small sink (84) was
the only dye recovered along the eastern resurgences in 2004.
Neck Lake received dye from the southern portion of the
eastern flank of the project area in 2004 and received one hit
of dye from along the road in 2003. Snoose Creek collected
dye from the central portion of the eastern flank of the project
area in 2004. Dye recovery was not monitored in the Snoose
Creek area in 2003. Twin Island Lakes received dye from the
Beaver Falls area, in the northern portion of the eastern flank
of the project area. Cavern Lake is downstream of Twin Island
Lake and received dye from upslope within its topographic
watershed, insurgences 91 and 92.
Several significant resurgences did not receive dye in
either year of sampling. For example, resurgences 86 and 87
located in the central portion of the project area, which flow
into Snoose Creek, were monitored during the 2004 season
and received no dye. The resurgences in the southwestern
portion of the project area, 35–38, were monitored during
the 2003 season and received no dye.
2. Tuxekan Island
The Tuxekan Island project area was more linear in shape
than the North Prince of Wales project area and a greater
number of significant structural features separated the areas
of delineation. This allowed a single dye to be introduced in
numerous locations within the project area without contaminating adjacent watersheds. Of the 14 dyes that were introduced, 13 were recovered in 20 springs (Figure 9). Similar to
the North Prince of Wales project area, Tuxekan resulted in
no significant trend for dye recovery. Dye traces follow northwest, northeast, southwest, and southeast flow paths.
Most dyes were recovered less than a mile (1.6 kilometers) away from and within topographic boundaries of, the
introduction points. The few exceptions include I-2, which
was recovered southwest at 87; I-5, which was recovered
northwest at 60; and I-12, which was recovered northwest
at 12; all greater than a mile in distance from introduction
points. Topographic boundaries were crossed at introduction
point I-12, where dye was recovered in two separate watersheds; I-6, where dye was recovered across a topographic
boundary to the southeast; and I-2, where dye was recovered
across a topographic boundary to the southwest.

Discussion

Results of these dye traces revealed underlying flow
paths. These subsurface flow paths are combined with surface
water flow paths to delineate watershed boundaries. The complexity of delineating watersheds is confirmed in the results of
these two projects. This complexity lies in the inter-relationship and processes controlling topography, structural geology,
and runoff, or flow volume.

1. Topography
Topography played a large role in the runoff patterns
of both project areas. Many of the topographic watershed
boundaries remained unchanged. Those boundaries that did
change resulted from dye trace information. Delineation of
watershed boundaries must be an iterative process in karst
areas because of the influence of subsurface flow paths, and
hence dye trace results. Prior to dye tracing, karst watershed
boundaries followed topographic divides. With each additional dye trace, the boundary can change to reflect source
area. In some cases, the source area of the introduction point
became the watershed boundary. In other cases, the watershed boundary was altered, just slightly, to reflect additional
source areas.
2. Structural Geology
Outcrop pattern, bedrock contacts, structure, and glacial
deposits and scouring control landform development and the
subsurface flow paths. Spring locations are associated with
fault and shear zones, bedrock contacts, and sea-level stance
associated with isostatic adjustment after the last glacial
advance. In both study areas, the large northwest-southeast
faults control the individual drainage basins and the associated east-west shear zones tend to control groundwater flow
pathways. Bedrock geology and generalized fault patterns are
shown in Figures 11 and 12.
3. High and Low Flows
The volume of runoff affected the direction of flow in
at least one location on both project areas. On NPOW, dye
from insurgence location 87 was recovered at the Honkin
Spring cluster and at Headwaters resurgence (Figure 9).
Honkin Spring flows west into El Capitan Passage, while
Headwaters Cave flows east into Snoose Creek, and eventually Whale Passage (Figure 9). This evidence indicates a
watershed that extends the entire width of Prince of Wales
Island. On Tuxekan Island, I-5 flows north to Scott Lagoon
and south to Karheen Lake (Figure 10). The geology and
dye trace results suggest that normal flow in these cases
would be in one direction. Overflow during larger storm
events would then flood the dominant passages and spill
over into a secondary set of flow passages. Additional dye
traces aimed to measure flow velocity may suggest dominant
flow paths, and at what flow volume the dominant flow
paths are exceeded.

Conclusions

Tuxekan and NPOW project area watershed boundaries were delineated using the usual tools available for surface
topographic watershed boundaries, while also incorporating
dye trace results. Topography was the dominant characteristic in the delineation of the boundaries; however, structural
geology and flow volume played a large role. Studies with dye
tracers revealed subsurface flow paths and helped account for

the majority of runoff in the study watersheds. Dye tracers
are valuable in delineating karst watersheds and identifying
subsurface flow paths in complex geologic structures. Now
that the primary karst groundwater basins have been established for these areas, more in-depth studies are planned to
determine high and low flow velocities and dominant flow
paths.
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Paleontology
Paleontology in Southeast Alaska
By Dr. Tim Heaton

Large-scale paleontological and archaeological excavations have been conducted on northern Prince of Wales
Island, and the research is now expanding to other islands
and coastal mainland areas of southeast Alaska. The goal of
this research is to establish a complete chronology of mammals, birds, and fish living in the region before, during, and
following the Last Glacial Maximum, and up to the present
day. This work is helping to establish the timing and extent
of glaciation, the presence of Ice Age coastal refugia for land
mammals, and the possibility that humans first entered North
America by this coastal route.
Two types of caves in southeast Alaska contain fossil
bones: (1) carnivore dens and (2) natural traps. Carnivore
dens tend to be small horizontal caves, generally 1–2 meters
in height and width and about 30 meters long. They also tend
to have tight entrances. Most of the caves listed below fit this
pattern. Bears, otters, and (in the past) foxes have used such
dens, which contain their own remains plus that of their prey
(primarily rodents, birds, and fish). Natural traps are pit caves
into which large mammals occasionally fall (especially bears
and deer). Although these caves tend to have lower diversity
than den sites, they help to fill in the record for large herbi-

Figure 13: The collapsed entrance to Starlight cave delights cavers in all seasons on Prince of Wales Island, Alaska.
Photo by C. Allred.
vores which are underrepresented in the den sites. Zina Cave
and Hole 52 Cave are examples of natural traps in southeast
Alaska from which fossil mammal skeletons have been recovered. Many others have been identified that contain only
recent deer remains such as Starlight Cave.
The question of whether humans first entered North
America by a coastal route is far from resolved. But we are
	 Material in this section is reproduced with permission from
http://www.usd.edu/esci/alaska/.
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much closer to answers than we were a decade ago. Two
important conclusions can be drawn from this research: (1)
The animal record (under study by Dr. Tim Heaton and Fred
Grady) demonstrates that coastal Southeast Alaska contained
ice-free land areas and was inhabited by an extensive community of terrestrial and marine mammals and birds during all of
the Last Glacial Maximum. This implies that humans could
easily have survived there. (2) The archaeological record
(under study by Dr. James Dixon and his colleagues), though
not the earliest in the Americas, demonstrates that people
were present in coastal Alaska much earlier than previously
thought and had already discovered the major resources of
the region by about 10,000 years ago. This makes the northwest coast a very likely route for first entry into the Americas.
As we continue our research and explorations, an even older
human record may be found.

Anthropology and Archaeology
By Mark McCallum, Heritage Program Manager for the
Tongass National Forest
One of the most important and enduring questions
in North American archaeology regards the first people to
occupy the continent. Where did they originate, when did
they arrive and what was their route and method of travel?
Southeast Alaska potentially holds clues to these important
questions. Archaeological evidence indicates people have
called southeast Alaska home for at least 10,000 years. The
oral histories of the Tlingit, Haida, and Tsimshiam people
suggest they have resided here since “time immemorial.”
Until relatively recently, prevailing scientific theory held that
most of southeast Alaska, including Prince of Wales Island,
was covered entirely by a thick sheet of glacial ice during the
last glacial maximum. Paleontological research in the caves
of Prince of Wales Island as well as pollen studies of bog and
lake cores, and sea level studies of raised marine shell deposits
paint a different picture. Emerging evidence now shows that
there were expansive ice-free areas, or refugia, along the outer
coast with an environment conducive to supporting human
populations.
A scattering of sites in southeast Alaska, and elsewhere
along the Pacific coast, have fueled the notion that early residents of North American arrived via a coastal route, perhaps
traveling in small skin-covered watercraft. The first culture in
the region has been called the Paleomarine Tradition, which
roughly dates from 10,000 to 7,000 years ago. The earliest
people of southeast Alaska used a chipped-stone technology
to fashion small blades that were fitted into bone or antler
implements, creating a sharp cutting edge. These microblades
were chipped from obsidian, some from sources over 100
miles away. The toolkit of these early people also included
stone cores, crude choppers, and small bifaces along with
some bone tools. Carbon isotope tests from 10,000-year-old

human remains found within a cave on Prince of Wales Island
reveal that these early people oriented their subsistence to a
marine lifestyle.
About 7,000 to 6,500 years ago the Paleomarine Tradition wanes, replaced by a more recognizable Northwest Coast
culture. Ground stone tools replaced the chipped stone tools.
The appearance of this new technology seems to hallmark a
new focus on intertidal resources (for example, shellfish and
sea vegetables), the presence of larger settlements and growing use of forest resources as the environment stabilized. Shell
middens, represented by layers of discarded shells, bone, charcoal and fire-cracked rock, begin to appear during this period.
By 5,000 years ago people began erecting elaborate intertidal
fish traps and weirs to trap salmon and other fish.
Over time it appears the population continued to
increase, leading to even larger settlements and the creation
of substantial “winter villages.” At about 1,500 years ago,
defensive sites appear in the archeological record, suggesting people defended their territory and access to natural
resources. The people continued to follow a seasonal cycle
of hunting and gathering, with sites dedicated to shellfish
gathering, fishing, wood and bark harvest, and berry picking. In addition to the bone and ground stone technology
people made labrets, chisels, splitting and planning adzes,
copper tools, stone bowls, seal oil lamps, and harpoons with
lashing holes.
The evolution of this classic Northwest Coast culture has
lead some to argue that the Tlingit, Haida, and Tsimshian
residents of southeast Alaska were among the most sophisticated hunter and gatherers on the planet. Their ability to
harvest and accumulate surpluses of the rich natural resources
led to some groups becoming more wealthy and powerful
than others, with property, increased population, and influence. A highly developed art and oral culture, warfare, slavery,
extensive trading relationships, sophisticated technology, and
institutions such as the potlach became widespread up and
down the coast.
The Native culture was changed forever in 1741 when
Russian explorer Alexi Chirikov and his crew sighted the
coast of southeast Alaska. During this contact period the Stikine (Shax’heen) kwaan claimed the northeast coast of Prince
of Wales Island. The Heenya kwaan inhabited the northern
half of the western part of the island. The Klawock (Lawaak)
kwaan, who may have also been part of the Heenya kwaan,
resided along the west-central coast of Prince of Wales Island.
Finally, the Tongass (Taant’akwaan) kwaan held the southern
third of the island before the Kaigani Haida displaced them
in the early 18th century.
Despite many challenges to the culture’s survival, the
Alaska Native people of southeast Alaska have been able to
perpetuate and enhance the proud traditions of their ancestors. Ongoing archaeological study on Prince of Wales Island
and throughout the region will hopefully reveal more important facts about the early peopling of the New World and the

evolution of human culture.

On Your Knees Cave and the Shuká Kaa Honor
Ceremony, 1992-2008
By Terry Fifield, Archaeologist, Prince of Wales Zone,
Tongass National Forest
Sixteen years have passed since a survey team on the
Tongass National Forest first recorded an insignificant little
cave on southeast Alaska’s Prince of Wales Island. This fall, on
September 25, 2008, the bones of a young man, called Shuká
Kaa (“Man Ahead of Us”) by Tlingit scholars, were buried
with suitable respect and ceremony in a simple grave on the

Figure 14: Shuká Kaa burial box. The inner woven cedar box
liner was created by Debbie Head of Craig. The outer bentwood
cedar box and design are by Master Carver, Jon Rowan Jr. of
Klawock. Photo by T. Fifield.
Island (Figure 14). The study of the 10,300-year-old remains
of Shuká Kaa, the thousands of stone tool fragments found
on the terrace outside the cave, and sedimentary context of
the ancient campsite have shed bright light on the maritime
lifestyle of the earliest known people of southeast Alaska. Paleontological studies illuminated the broader environmental
setting of this exciting find.
For two days after the burial the Tribes of Klawock and
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Craig, with the assistance of the Sealaska Heritage Institute
and the Tongass National Forest, hosted ceremonies honoring the person who had given himself, the knowledge gained
from the scientific study of the man and his camp, and the
relationships that formed among researchers, Alaska Natives,
and government agencies during the years of fieldwork and
analysis. The scientists who studied the site, paleontologist
Dr. Timothy Heaton of the University of South Dakota
Vermillion and archaeologist Dr. E. James Dixon with the
Maxwell Museum of Anthropology at the University of New
Mexico, returned to Prince of Wales Island for the occasion.
These two scientists along with Tlingit protocol specialist Bob Sam and Forest Service archaeologist Terry Fifield
hosted educational programs for over 150 people in the local
schools. These educational programs presented the highlights
and scientific findings of 12 years of collaborative research.
The Shuká Kaa Honor Ceremony brought together
the many people and groups who had been a part of the
discovery, the research, and the homecoming of Shuká Kaa.
Over those two days more than 1,500 meals were served to
visiting dignitaries, local tribal and agency leaders, educators,
the interested public, and the Island’s students. Dozens of
community, government, and service groups and uncounted
individuals donated traditional foods, money, and time to
make the ceremonies a success. Researchers, dignitaries, and
locals presented many speeches praising the contributions
of the partners. Four traditional (Tlingit and Haida) dance
groups performed each night for the crowds. It was remarkable to experience the enthusiasm and appreciation of the
Island community for the benefits derived from these years of
collaboration.
These events, the study of 10,300-year-old human
remains and the return of those remains to Alaska Native
tribes, are in many ways historic. Scientific studies have
documented the antiquity of this person as the oldest human
remains known from Alaska or Canada. They have also told
us that this person lived a life focused on the coast and on
foods from the sea. We know through the study of his tools
and the stone they are made of that he was a seafaring person
and that he may have traded with other people of the coast.
We also know though the studies of his DNA by Dr. Brian
Kemp of Washington State University that he is related to
other Native American groups along the coasts of North and
South America.
In addition to the results of the scientific analysis, the relationships that developed among the partners, and the return
of custody of Shuká Kaa to the Tribes were also historic. This
is the first instance since the enactment of the Native American Graves Protection and Repatriation Act (1990) where
human remains of this antiquity were transferred to a tribal
claimant. Officials beyond Prince of Wales Island also took
note of the historic nature of the occasion. Tribal presidents;
forest service managers from district, forest, regional, and national levels; Native corporation leaders; state representatives
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and senators; and the Secretary of Agriculture and members
of his staff all attended the honor ceremony. The events had
the grand air of history in the making and marked the success
of this transformative effort at community-based science.
All this history and success might not have come to pass
if it were not for a crucial set of decisions made by a small
group of cavers in the days shortly after the cave was first
noted. In the summer of 1992 the Tongass National Forest
was implementing new standards for karst management,
developed after the enactment of the 1988 Federal Cave
Resource Protection Act. A karst assessment team was part of
the EIS field effort for evaluation of the Lab Bay Timber Sale.
When this small cave was reported by one of Harza Inc.’s engineering crews, it was marked for further review (Figure 15).
Hydrologist Joanne Metzler returned to the cave on August
8, 1992, and made the recommendation that the karst team
visit the site. The karst team Kevin Allred and Mark Fritske
briefly visited the cave later that month and initially thought

Figure 15: Archaeologist Jim Dixon stands at the entrance of
“On Your Knees Cave” during excavation in 1988.
Photo by J. Rudolphs.
it not very significant, of little “recreational” value. It was not
until the second visit by Allred, Fritske, and other cavers that
bear bones were recognized and the name “On Your Knees
Cave” applied to the site (Figure 16). Still, the cave was small

Figure 16: Glacier Grotto president David Love holds bones
and artifacts from “On Your Knees Cave,” 1992.
Photo by C. Allred
and short, not as grand as many of the others recorded that
summer. It was only out of principle, according to Fritske,
that Allred argued and convinced the leaders of the analysis
team to recommend protection of the cave—a decision that

would ultimately prove historic.
The time that transpired since that decision in 1992
produced benefits for all the partners in the On Your Knees
Cave Project. After Tim Heaton’s paleontological research
in 1994–1996 resulted in the discovery of human bones
and artifacts, the tribal governments of Klawock and Craig
agreed to support research and study of the site and the
human remains. In the following years, grant funding from
the National Science Foundation included funding for Native student internships. Sealaska Corporation assumed the
funding of those internships in subsequent years. Throughout five field seasons of collaborative paleontological and
archaeological investigation (1997–2000 & 2004) Heaton,
Dixon, and Fifield made annual local presentations to share
new findings and impressions with Prince of Wales Island
tribes and communities.
In 2006 Sealaska Heritage Institute (with the assistance
of the University of Colorado, the Tongass National Forest,
and the National Park Service) produced a short documentary film entitled, Kuwóot yas.éin (His Spirit is Looking Out
From the Cave), chronicling the research and partnerships.
Finally, in 2007, after thorough scientific study, the Tongass
National Forest transferred the remains of Shuká Kaa to the
Klawock and Craig Tribal governments.
With the completion of the ShukáKaa Honor Ceremony
in September 2008 we bring to a close a very positive episode
in archaeology and tribal relations in southeast Alaska. The
contributors including: the Tongass National Forest, Harza
Inc., the Tongass Cave Project; Dr. Heaton’s crews of the
University of South Dakota; the Klawock Cooperative Association, the Craig Community Association; the Organized
Village of Kake, the Denver Museum of Natural History (Dr.
James Dixon and crews), The University of Colorado Boulder, Sealaska Corporation, and Sealaska Heritage Institute all
share in this truly historic success.

CAVE DESCRIPTIONS
El Capitan Cave
El Capitan Cave is located on the northern end of
Prince of Wales Island. It is the longest mapped cave in
Alaska with 3,857 meters of passage (12,645 feet, Figures
17–20). El Capitan is located within the area of El Capitan
peak, which is composed of mainly Silurian-aged Heceta
limestone. The cave has formed into three main levels,
with an active stream in the lowest level that resurges into
El Capitan passage to the south. The survey in El Capitan
Cave began in 1987 with the Tongass Cave Project and
the Glacier Grotto, and a final map was created in 2007 by
award winner Carlene Allred. During the survey in 1991
Kevin Allred discovered bones in the hibernaculum area

Figure 17: Carlene Allred gazes out from the balcony into the Alaska
Room, the largest room in El Capitan Cave. Photo by K. Allred.
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Figure 18: Map of El Capitan Cave by Carlene Allred.

Figure 19: Denise Ward in the main passage in El Capitan
Cave. Photo by C. Allred.

Figure 20: Kent Carlson and an unknown caver in the entrance
of El Capitan Cave prior to construction of the boardwalk.
Photo by K. Carlson.

of the cave. In 1992, paleontologist Tim Heaton and Fred
Grady traveled with Allred to El Capitan to excavate bones
of brown bears, red fox, and wolverines that no longer live
on Prince of Wales Island. An individual brown bear discovered in the cave dated to 12,295 years ago. In the mid-1990s

the Forest Service constructed a wooden boardwalk up to
the walk in entrance of the cave, and the cave was gated
to protect the fragile resources within. Today the Forest
Service provides a free guided tour to the public during the
summer with a trained resource interpreter.

CAVE-RELATED PROJECTS AND ACTIVITIES
The Tongass Cave Project and The Glacier
Grotto of the National Speleological Society
The Tongass Cave Project is an official project of the
National Speleological Society (NSS) dedicated to the exploration, survey, study, and conservation of southeast Alaskan
caves. The group is dedicated to protecting and preserving
the karst landscape of southeast Alaska from timber harvest
through inventory and survey of caves and karst features.
Several miles of passage have been surveyed on Prince of
Wales, Heceta, Kosciusko, Coronation, Dall, and Chicagof
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Islands. The deepest pit in the United States, El Capitan Pit,
was discovered with a total of 190.5 meters, as well as Mossy
Abyss at 154 meters on Dall Island. Fossil bones up to 42,000
years old have been dated, and the oldest known humans
remains found in North America were discovered in 1996
in a cave mapped by the project. Members of the project
produce peer reviewed scientific publications and present
findings at professional conferences. The Glacier Grotto is an
official chapter of the NSS, and its members often cave with
the Tongass Cave Project on expedition in addition to other
cavers from around the world.
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