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Abstract

This research was initiated to document climate and weather, as reflected in
geoarchaeological data, and identify, if possible, any related changes in human behaviors
at the Mink Island Site (XMK-030) on the Shelikof Strait, in Katmai National Park,
Alaska. The goal was to identify local environmental changes through the analysis of
sediment micromorphology, grain-size, and scanning electron microscopic (SEM)
observation of sediment grain surface textures, and use the data to determine if local
environmental changes were related to periods of human occupation, or associated with
local or regional hiatuses.

Research indicated that micromorphology, grain-size and SEM analyses are not
the most appropriate analytical techniques to develop proxy climate data. This is not to
say they are not applicable to archaeological analyses in general, or even in the GOA.
They are however, ineffectual means by which to obtain data regarding specific
environmental events, and cannot therefore, be used to extrapolate environmental drivers
of human behavior. However, both micromorphology and grain size analysis are
appropriate techniques to address the proposed research questions and both indicate that
the two primary non-cultural formation processes on the site were aeolian and colluvial
deposition.

Analyses suggested that there were not widely divergent depositional regimes.
Sediments within the site were likely deposited by aeolian and/or colluvial movement

with secondary deposition during freezing temperatures likely during periods of winter



v

abandonment. During occupation periods, sediments were likely derived from these
same processes as well as material brought into the site by human occupants.

The differences between abandonment and occupation levels are very distinct;
humans clearly affected the means by which material accumulated in site deposits.
Analysis suggests winter abandonment but beyond that, it is difficult to extrapolate
additional seasonality data.

Methods used for analysis of the Mink Island sediments were unable to provide
specific information regarding environmental events at the site or within the broader
GOA. However, analyses did provide an additional tool to identify the season of site
abandonment. The data presented here also indicated the depositional processes that
acted on the site, and allowed the identification of post-depositional processes that altered

sediments after human abandonment.
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Chapter 1
Introduction
1.1 Introduction

Archaeological deposits are not static. Cyclical and non-cyclical perturbations in
climate and environment generate change in the processes acting on site deposits and can
affect sediment structure and composition. Researchers must be aware of how changes in
the past have influenced deposits examined in the present. Examination of sediment
structure provides a means by which to identify these processes and to derive information
about past climatic and environmental conditions. This research is designed to document
climate and weather, as reflected in geoarchaeological data, and identify, if possible, any
related changes in human behaviors at the Mink Island Site (XMK-030) on the Shelikof
Strait, in Katmai National Park, Alaska. The goal is to identify local environmental
changes through the analysis of sediment micromorphology, grain-size, and scanning
electron microscopic observation of sediment grain surface textures. These data are
compared to proxy climate and archaeological data compiled. Fluctuations in local
environment as revealed through archaeology may be reflected in the larger regional
context of the Gulf of Alaska (GOA), and in the cultural record of the Mink Island

(XMK-030), and other archaeological sites in the Gulf.
1.2 Background

The Mink Island site (XMK-030) sits on a small unnamed island in the Shelikof

Strait between the coasts of Katmai National Park, on the Alaska Peninsula, and Kodiak



Island. It is situated on the northwest corner of the island on a bedrock platform that is
bounded to the east by a tombolo or spit of land that attaches the site to Mink Island
proper (Hilton 2002). To the west, the base of the site is bounded by another tombolo
that connects Mink Island and Little Takli Island during low tide.

Initial human occupation dates between 4180 + 40 B.P. and 6300+ 50 B.P (Schaaf
2002). These early occupation strata are capped by a 1.5-meter (m) layer of sand
separating them from the upper deposits that date between 400 and 2000 years B.P.
(Hilton 2002). The total period of human occupation is roughly 4000 years.

National Park personnel excavated Mink Island during summer field seasons
between 1997 and 2000. Excavation followed both five centimeter (cm) arbitrary levels
and natural levels as determined by sediment consistency, color and the presence of
anthropogenic features. Upper level midden excavations were primarily supervised by
Mike Hilton of the National Park Service, while excavation of the lower midden was
supervised by Jeanne Schaaf.

During the 2000 field season samples for micromorphological analysis of the
lower midden were collected as were the majority of the sediment samples for grain size
and scanning electron analyses. Some samples from the 1998 and 1999 field seasons,

stored at Park Service offices in Anchorage, are also utilized for grain size analysis.
1.3 Background Continued and Research Questions

Analytical methods derived from the field of geology, namely
micromorphological, grain size, and scanning electron analyses of sediments are used to

identify natural, nonanthropogenic, processes responsible for site formation, and to make



inferences about past local climate and environmental conditions. Use of these
techniques allows research questions to be addressed. These are:
1. Are there structural changes in the deposit, and if so, what do they look like?
2. Do these structural changes indicate changes in depositional regimes
throughout time, or was sediment deposition during abandonment governed by
one process?
3. Do the periods of site abandonment correlate with changes in depositional
regimes and if so, do these changes indicate seasonal changes or do
abandonment episodes correlate to larger regional environmental fluctuations?
4. Do site deposits suggest changes in sea level throughout time, and the site’s
position relative to the shoreline? If so, are these reflected in the larger Gulf of
Alaska?

Microscopic sediment features, such as deposit structure, mineralogical
composition, chemical alteration and grain features provide insight into the
depositional mechanisms and post depositional processes that are associated with
different climatic conditions. The surficial characteristics of sediment grains are
indicative of a variety of depositional processes, including aeolian and glacial
deposition and subaqueous deposition (Krinsley and Doornkamp 1973; Mahaney
and Kalm 2000; Smart and Tovey 1981; Whalley and Krinsley 1974).

Sediment grain size also provides information about depositional and erosional
processes both cultural and natural and contributes paleoenvironmental data useful in the

reconstruction of past local climate conditions. The identification of sediment regime



changes allows documentation of changes in water energy. High-energy environments
are associated with larger sized particles, while calmer, low energy environments are
associated with smaller, finer grained particles. Similarly, site placement relative to the
shoreline is indicated by grain size distribution as coarse-grained particles, cobbles,
pebbles and fine sand indicate a beach setting, while smaller grained materials are
associated with offshore/littoral environments. The ability to place the site relative to the
shoreline assists interpretation of relative sea-level change throughout the site’s history
(Bagnold and Barndorff-Nielsen 1980; Baize 1993:34; Fieller et al. 1992; Gilbertson et
al. 2004; Hartmann and Christiansen 1992; Knight et al. 2002; Sutherland and Lee 1994).
Grain size data are used in an attempt to identify depositional regimes, and the
site’s position relative to the shoreline throughout time storm surges and possibly storm
frequency. Grain size data may be used to identify storm deposits. Storm deposits are
typically composed of sea sand and are found periodically in coastal sediment deposits.
Storm surge frequencies and storm periodicity are seasonal indicators as storms are more
frequent and more severe in the winter months. Delineation of storm activity (see Mason
and Jordan 1993 for a similar study along the north Alaska coast), enables the
examination of the influence of these periods on the human occupants at Mink Island. In
the Gulf of Alaska, the archaeological record documents several modifications in human
settlement and subsistence patterns possibly related to changes in environmental
conditions such as sea-level shifts, earthquakes, glacial re-advances and increased storm
frequencies (Crowell and Mann 1998; Jordan and Maschner 2000; Mann et al. 1998;

Mason and Jordan 1993). Although sea-level changes and earthquakes likely altered the



landscape of Mink Island and resulted in some changes in the lives of its prehistoric
peoples, it is periods of storminess that are of particular interest as they may have
influenced site use or abandonment. Such conditions may limit people’s ability to
navigate coastal waters, thus affecting travel and hunting. Furthermore, modern research
documents that increased periods of storminess affect seal and sea lion populations by
affecting pup survival rates (DeLong and Antonelis 1993; LeBoeuf and Crocker 2005).

Storm patterns identified in the archaeological record at Mink Island will be
placed in a regional context in an attempt to correlate them with broader patterns
documented by proxy climate indicators from the GOA. Of particular interest are
possible correlations between increased periods of storminess in the GOA and El Nifio
events. Although El Nifio is primarily associated with southern portion of the Pacific
Ocean and the alteration of weather patterns, trade winds, and ocean currents there, more
northerly areas of the Pacific coast are also affected (DeL.ong and Antonelis 1993; Duffy
and Bryant 1998; Weingartner et al. 2002). El Nifio events change ocean current patterns
and result in increased storm frequency and alteration of the habitats of aquatic resources.
Species are affected not only by changes in storm patterns, but also by the shift in aquatic
resources that subsequently cause perturbations throughout the entire food chain.

The results of this research have important implications for archaeology. I
illustrate that micromorphology and grain size analysis allows insight into site
seasonality, information that may not be readily discovered at every site. By
extrapolating this seasonal evidence, we also get hints of possible subsistence practices

along the Pacific coast of the Alaska Peninsula. [ also provide information relevant to sea



level models for the GOA, illustrating the validity of the model developed by Crowell

and Mann (1998; Mann and Crowell 1996).
1.4 Thesis Structure

To familiarize the reader with the concepts, environment and cultural setting in
which this study is situated, the chapters are laid out progressively. Chapter 2 provides a
basic outline of present and past climate conditions in Katmai National Park and the
surrounding region and at the Mink Island site (XMK-030), while Chapter 3 provides a
brief discussion of the archaeological cultures along the Alaska Peninsula, Kodiak Island
and Cook Inlet. If one word were used to describe the archaeological cultural history of
the northern Alaska Peninsula and adjacent Kodiak Island, it would be confusing. Each
river drainage, archipelago, and shoreline is assigned its own cultural chronology with
phases from each locality overlapping those of others, both temporally and stylistically.
The development of relationships among prehistoric peoples in the area is little
understood with some areas such as the Naknek River drainage and Kodiak Island the
subject of more research than others, like the Shelikof Strait.

Chapter 4 describes the analytical techniques and results of micromorphological
analysis of Mink Island site (XMK-030) sediments. A brief history of methods in
geology and archaeology is provided and definitions and terms defined. Chapter 5
describes techniques used for and the results of grain-size and scanning electron analyses
of sediment samples. In Chapter 6, the research questions proposed and a comparison of

findings with data compiled from the broader Gulf of Alaska regions, as well as



environmental fluctuations and their possible impacts on prehistoric peoples throughout

the GOA are considered.



Chapter 2
Past and Present Environmental and Ecological Conditions on the Alaska
Peninsula and Western Gulf of Alaska

2.1 Introduction

The Mink Island site is located just off the south coast of the northern Alaska
Peninsula, within the Katmai National Park and Preserve (Figure 2.1). The Alaska
Peninsula projects for 800 km from southwestern Alaska, southwest to the Aleutian
Island arc. The eastern and western sides of the Peninsula are divided by the Aleutian
Range which is composed of volcanically active peaks that rand from 900 to 3000 m
above mean sea level (amsl). The Pacific side of the Alaska Peninsula is characterized by
a convoluted coastline of rugged cliffs comprised of rounded, folded and faulted
sedimentary ridges that jut into the Shelikof Strait and sand and gravel beaches in the
smaller, protected harbors and inlets. The northern shores of the Peninsula are part of the

Bristol Bay Coastal Plain and are overlain by wet tundra and glacial outwash.

2.2 Bedrock Geology

Kodiak Island is comprised of marine sedimentary rocks deposited by underwater
landslides which are created by deformation of flysch rocks and melange rocks, which

are derived from materials scraped off the upper crust of the Pacific Plate as it subducts
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Figure 2.1 Location of the Mink Island Site as depicted on USGS 7.5’ topographic map,
Katmai Quad A:3.



10

beneath the North American Plate (Mann and Crowell 1998:4). The underlying bedrock
of the Alaska Peninsula is the Alaska Peninsula terrane, which is divided into two
subterranes, Iliamna and Chignik. Iliamna is composed of several different lithological
types: deformed marine sedimentary and volcanic rocks dating from the Mesozoic;
schists, gneiss, and marble from the Paleozoic and Mesozoic; and plutonic rocks from the
Alaska-Aleutian Range batholith. The Chignik subterrane, which underlies Katmai, is
comprised of deformed shallow marine and continental clastic sedimentary rocks, and
deep-marine, volcanic and calcareous rocks (Wilson et al. 1999:4-6).

The Chignik subterrane is further subdivided into the Naknek and the Shelikof
Formations. The Naknek formation is made up of materials deposed during the Jurassic
including arkosic sandstone, conglomerate and siltstones. All are indicative of a shallow-
water, nonmarine depositional environment, as are the Cretaceous aged deposits in the
formation, which consists of calc-arenaceous sandstones, fine-grained siltstone, and shale
(Wilson et al. 1999:7).

The Shelikof Formation has lower sections comprised of greywacke,
conglomerates and siltstone, and upper deposits of volcanic sandstones interbedded with
siltstone, and calcareous sandstone, all of which developed in a deep- to shallow-water
depositional environment (Wilson et al. 1999:32).

The coast of the Shelikof Strait is structurally characterized by deformed clastic
material dating from the Mesozoic and non-marine Tertiary deposits (Kelly and Denman
1992). The Strait itself is a trough running 200 km from the mouth of the Cook Inlet to

just beyond Kodiak Island and spanning a width of 50 km, with a depth of over 1,100 m
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(Hampton et al. 1989:96). The floor of the trough is smooth, unlike the rest of the Gulf
of Alaska, and has a complex, seismically influenced, Pleistocene aged stratigraphy
overlain by glacial marine deposits. These in turn underlie the uppermost marine
sediment deposits that originate from the mouth of the Cook Inlet, and are laid down in

the course of modern ocean circulation (Hampton et al. 1989:128).
2.3 Tectonics and Volcanoes

Tectonic activity in the Gulf of Alaska results from the convergence of the
oceanic Pacific Plate and the continental North American Plate into the Aleutian Trench.
The boundaries between these two plates make southern Alaska one of the most
tectonically active areas in the world, capable of the largest earthquakes. The
configuration of the Gulf results from this movement as well as the numerous volcanoes
that dot the landscape. The Queen Charlotte-Alaska Aleutian seismic zone runs from the
Fox Islands in the Aleutians, through the Gulf of Alaska southward, running parallel to
British Columbia (see Figure 2.2). This area contains the Queen Charlotte-Fairweather
fault along British Columbia and southeast Alaska, and the Aleutian Trench which is
parallel to the Alaska Peninsula. The Queen Charlotte-Fairweather fault line is where the
Pacific Plate moves northward and right laterally to the North American Plate. The
Aleutian Trench is where the Pacific Plate subducts beneath the North American Plate at
arate of about 7cm ' a year (Crowell and Mann 1996:18; Jacob 1989; Jordan 2001:510;
Jordan and Maschner 2000:3; Mann 1998).

The earthquakes that plague this region are created by the convergence of these

two plates. As the Pacific moves northward along the Fairweather-Queen Charlotte



Fault, the two plates slide past each other, the rock is deformed and as the movement is

not smooth, the two plates ‘stick’ together. When enough strain builds, the pressure is

Figure 2.2 Fault system in the Gulf of Alaska and along the coast of British Columbia,
Canada. Adapted from Page et al. 1991.

released with the ‘stuck’ portions breaking, the two plates sliding past each other, moving
the earth, creating a quake (Mason et al. 1997:37). Earthquakes associated with this
release occur at variable depths along the Peninsula except for the Shumagin Islands
where there is a seismic gap. Here there have been no large earthquakes, nor a “plate
boundary rupture since 1917 (Detterman 1986:156; Jordan 2001:511).

Beyond the earthquakes, the subduction of the Pacific Plate beneath the North
American Plate has created numerous volcanoes along the Peninsula and in the Aleutian
Islands (Jacob 1989:174-176; Mason et al. 1997:42). In total there are 75 volcanic
centers along the Aleutian volcanic arc, 40 of which have produced more than 265

documented eruptions within historic times (Miller et al. 1998; Power 2007).



As subduction occurs, the plate plunges into the earth where pressure and heat
melt the crust generating magma or lava. Because magma is less dense than the
surrounding rocks, it rises towards the earth’s surface through faults and fractures created
by plate movement. When the magma breaches the surface, various types of volcanoes
are formed. Stratovolcanoes or composite volcanoes comprise most of those found in
Alaska. Stratovolcanoes or composite volcanoes have an outer conical structure resulting
from the build of up slow moving lava, as well as pyroclastic ejecta (solid rock material,
ash, and cinders emitted from the volcano) around the volcanic vent. Frequently,
composite volcanoes produce highly explosive eruptions. If the eruption is strong
enough, the upper cone portion of the volcano can collapse in on itself and create a
caldera. In total, there are at 49 volcanic centers on the Peninsula 20 of which have been
active historically, and 13 during the Holocene. Of the 49 located on the Peninsula nine
of them (Douglas, Katmai, Novarupta, Trident, Martin, Mageik, Ukinrek, Peulik, and
Chiginagak) are within one hundred kilometers of Mink Island.

Throughout the Holocene the Alaska Peninsula has experienced periods of
considerable volcanic activity, the first between 8000 and 9000 B.P., with the notable
eruption of Aniakchak between 5030 and 5300 B.P. (Addison et al. 2010:278) and the
second between 3400 and 4000 B.P. (Dumond and Knecht 2001; Mason 2001;
VanderHoek 2009; VanderHoek and Myron 2004 ). During the second eruptive period
Mt. Hayes, Mt. Redoubt, Mt. Dana, Mt. Illiamna erupted and possibly Mt. Illiamna,
Kaguyak, Veniaminof, and Aniakchak (Riehle et al 1998; Schiff et al. 2010; Waythomas

et al. 2000;VanderHoek 2009:196). During this time four caldera-forming eruptions
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occurred on the peninsula and four more volcanoes had significant eruptions (Riehle et al.
1998; VanderHoek 2009).

The ever present tectonic activity and occasional volcanic eruptions pose
considerable hazards for people living along the Gulf coast. While there is the danger of
landslide, and uplift and subsidence of the land, the primary cause of earthquake
associated deaths, are tsunamis or tidal waves (Davis 1971; Mason et al. 1997:182).
Tsunamis are generated by vertical or horizontal movement of the sea floor, or by large
submarine landslides. The sudden movement of sediments or ocean floor displaces the
ocean water, generating a tidal wave that radiates outward. Landslides are also
associated with earthquakes as sediments become unstable when shaken, resulting in
liquification of sediments and slope failure (Crowell and Mann 1998:16; Jacob 1989:173;

Mason et al. 1997:45).
2.4 Tectonics and Sea Level Change

Tectonics events have always played a role in peoples’ lives in the Gulf of
Alaska. Large earthquakes here cause coastal subsidence, where the shoreline drops into
the sea, or uplift, where it rises up. One of the largest earthquakes ever recorded was on
March 27, 1964. With the seaward movement of the Pacific plate, the earthquake
measured 8.4-8.5 on the Richter scale and 9.2 on the moment-magnitude scale, affecting
the continental shelf between Cape St. Elias and Kodiak Island, an area of 950 km by 250
km (Crowell and Mann 1998:14). Large areas of shoreline in Prince William Sound, the

Kenai Peninsula and the Kodiak archipelago were affected, with horizontal displacements
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of up to 30 m, coseismic uplift up to 11.5 m and subsidence up to 2.5 m (Crowell and
Mann 1998:14; Mann 1998:18).

The quake was caused by the accumulation of stress between the North American
and Pacific Plates between 1200 B.P., the time of the last major quake in this region, and
1964. In a subduction zone, like the Aleutian Trench, the upper plate is deformed
elastically and is compressed and carried downward, also causing downwarping over
time, as the lower plate plunges into the mantle. Eventually the stress that has
accumulated in the area of downwarping is released creating an earthquake and, in this
case, causing subsidence, uplift and horizontal movement along fault lines (Crowell and
Mann 1998:15; Davis 1971; Mason et al. 1997:182).

Although tectonic movements frequently affect the people living in southwest
Alaska, only three studies have examined how earthquakes and resulting sea level
changes affected prehistoric peoples and archaeological sites (see Crowell and Mann
1998; Jordan and Maschner 2000; Mann and Crowell 1996), although several geologists
have examined shoreline displacement associated with tectonic activity throughout the
Gulf of Alaska and Cook Inlet (see Combellick 1990, 1991; Combellick and Reger
1994). Both geological and archaeological studies document coeseismic subsisdence
every 780 to 590years and six to eight large magnitude earthquakes every 4700 years
prior to the 1964 earthquake.

Crowell and Mann (1998; Mann and Crowell 1996) believe this coastal

subsidence truncated the archaeological record in Kenai National Park, submerging sites
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on coastal spits and beaches older than 800 years with reoccupation not occurring until
around 600 B.P. (Crowell and Mann 1996; Mann et al. 1998).

Evidence of subsidence events affecting human populations is also found in the
Aleutians (Jordan and Maschner 2000) in till and lacustrine deposits at Morzhovoi Bay.
Deposits indicate a coseismic uplift caused by a large earthquake dating before 2150
years B.P., resulting in an instantaneous rise in sea level that moved intertidal zones
landward, flooding the lower reaches of streams and estuaries, and truncating sites older
than 2200 years. There was extensive alteration of the coastline along the Peninsula and
in the Aleutians and this possibly caused what appears to be the three hundred year
cultural hiatus between 2100 to 2400cal years B.P. and a subsequent alteration in
observed settlement and subsistence patterns (Jordan and Maschner 2000).

Crowell and Mann (1996) developed a model of sea level change for the Katmai
shoreline by examining the elevation of archaeological sites in Amalik and Kukak Bay,
along Cape Douglas, and Kinak Bay, and by radiocarbon dating terrestrial peat bogs
located in the intertidal zones of Amalik and Kinak Bays, and sampling sites on raised
storm beaches in Kukak Bay. Their data suggest that relative sea level was around 1.25
meters lower than present 10,000 years ago, after which sea levels rose until about 7000
years ago (Crowell and Mann 1996:26). After 7000 years sea levels began to decline and
become stable after 4000 years ago until about 200 or 300 years ago when they began to
rise again (Crowell and Mann 1996:26). Sites older than 7000 years ago were probably

destroyed by the most recent rise in sea level (Crowell and Mann 1996:26).



2.5 Geomorphic Development of Mink Island

The base of Mink Island is comprised of Tertiary age volcanic rocks (Wilson et
al. 1999) over which soils, sediments and cultural materials were deposited over the last
6300 years. The site deposits are up to six meters deep and are composed primarily of
cultural material, with approximately one and a half meters of sand the dividing the
Lower Midden and the Upper Midden deposits (Hilton 2002:125). Prior to deposition of
cultural materials, the northern portion of the landform on which the site is located was
approximately one meter higher in elevation than the site area. As successive human
occupations occurred, deposition of sediment and cultural materials produced a
heightened landform, reversing the original north-south trending slope, to a south-north
trending one (Hilton 2002:125).

In conjunction with human refuse deposition, sediment delivery to the Island
likely came from a variety of different sources. Glacial, glacial-marine, and glacial-
fluvial sediments were, and continue to be, deposited throughout the Gulf of Alaska in
areas of glacial ice advancement (Hampton et al. 1986). The Coastal and St. Elias
Mountains northeast of the Shelikof Strait are sources of high sediment output in the
world (Jaeger and Hallet 2005).

The Bering and Malaspina Glaciers at the head of Cook Inlet also provide
sediment inputs in the northeastern Gulf of Alaska, via the Copper, Alsek, Knik,
Matanuska, and Susitna Rivers. As they enter the Inlet, the ocean currents carry the

sediment to the west, depositing part of the sediment load in Prince William Sound and
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Shelikof Strait (Hampton et al. 1986), where the finer river sediments are transported as a
sorted blanket of sediment (Hampton et al 1986).

The Crowell and Mann model (1996) is difficult to apply to the Mink Island site.
The oldest available date for the lowest levels of the site is 6300 B.P., making it one of
the oldest dated sites on the Peninsula. If Crowell and Mann’s (1996) sea level history is
applied, the original occupation would have been underwater. Hilton (2002:40) suggests
the island was uplifted enough to compensate for high sea levels and has experienced an
amount of subsidence over the last 7000 years, as the site is currently only two meters
from the shore (Hilton 2002:40). This subsidence has exposed the shoreline to erosion
(Hilton 2002:40). However, if subsidence kept pace with the drop in sea level,
subsequent occupations were likely at the same distance from the shore as the initial
occupation. This scenario is unlikely as the initial occupation would have been
inundated, and possibly obliterated and it is not. It is more likely that the subsequent
occupations were located further from the active shore line as sea levels dropped.

The current rate of site erosion is a result of the sudden rise in the relative sea
level over the last 300 years (Crowell and Mann 1998), along with continued
submergence due to post-glacial subsidence. This has brought the site within reach of
modern storm waves and is the likely reason as to why few sites dating to 5000 B.P. or
earlier are found in this area of the GOA. Mink Island was likely established well above
the sea level at the time of its first occupation, situated high above the storm wave
maximum for higher water levels and this enabled the site to survive. The erosion is a

relatively recent phenomenon and sites of this antiquity probably were more numerous
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along the Katmai coast but have now been destroyed by the rise in sea level. A
considerable amount of survey took place along the Katmai coast after the 1989 Exxon
Valdez wreckage (Dekin et al. 1993; Haggarty et al. 1991), although survey bias cannot

be ruled out.
2.6 Environmental History of the Alaska Peninsula

Several episodes of climate change throughout the Holocene likely affected the
behavior of prehistoric peoples in Alaska, namely the end of the Pleistocene; the
beginning of the Hypsithermal (between 6000 and 9000 years ago), with the Holocene
Thermal Maximum occurring somewhere between 8000 and 10,000 years ago (Kaufman
et al. 2004:537), the Neoglacial (5000 to 6000 years ago), the onset of modern plant
communities (between 3000 and 4000 years ago), the Medieval Warm period (600 to
1050 years ago/ca. AD 900 to 1350) and the Little Ice Age (100 to 600 years ago/ca. AD
1350 to 1900) (Mann et al. 1998:112).

Near the end of the Pleistocene, during the Last Glacial Maximum, the Alaska
Peninsula was covered by glaciers, with alpine valley glaciers in the lowlands, and
conjoining ice caps off the Pacific coast and in Cook Inlet forming a continuous ice front
(Detterman 1986:160-161). Various lakes on the Peninsula, such as Illiamna, Naknek,
Becharof, and Ugashik are all remnants of larger glacial age lakes that were created when
moraines captured melt water as the glaciers retreated (Detterman 1986:161). Additional
evidence of the Peninsula’s formerly glaciated existence are outwash plains, moraines,
kettle topography, erratics and glacial striations, and chatter marks on rock outcrops

(Detterman 1986:162-163; Laybolt 2000, field observation), as well as seafloor sediments
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all of which indicate that between 15 and 20 glaciations scoured the Alaska Peninsula
(Mason et al. 1997:9).

Recent research indicates that the Lake Clark Valley, north of the study area, was
ice free around 13,000 years B.P. (Heiser 2006), earlier than was determined for other
areas on the Peninsula (Detterman and Reed 1973), with their final retreat not occurring
until the early Holocene (ca. 10,000 years B.P.). With the onset of the Holocene, the
climate in the GOA was characterized by long periods of stability, punctuated by shorter
periods of instability. Pollen data indicates there were four divisions of the Holocene

characterized by different climate regimes as explained in Table 2.1.

Table 2.1 Climate Fluctuations During the Holocene and their Associated Dates.

Climate Regime Temperatures Date*

Initial Holocene -warmer than present 10,000 to 8000 B.P.
-warmer than present

-1-2° C warmer than previous
2000 years

-drier summers than present
-increasing coolness

-higher precipitation levels
-continued cooling trend
-increased precipitation trends

Hypsithermal 8000 to 6000 B.P.

Transitional Interval 6000 to 4000 B.P.

Neoglacial 4000 to 3500 B.P.

*Dates from Mann et al. 1998

Since the inception of the Neoglacial, which is ongoing, several shorter climatic
fluctuations have occurred. In the Kenai Mountains there is evidence of four tide water
glacial expansion episodes after 4000 years ago, and a fifth advancement between ca.
1300 and 1800 (AD 100 to 600), with a major advancement in southern Alaska between
1300 and 1400 years ago (AD 550s to 720s) (Barclay, et al. 2009:2034), and a full retreat
by 900 years ago (ca. AD 1000). Around 900 years ago (AD 1000) the onset of the

Medieval Warm Period (MWP) is detected through proxy climate records found in ice
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core data, as is the subsequent onset of the Little Ice Age by about 500 to 700 years ago
(AD 1180s to the 1320s), which culminated in two advance phases about 400 years ago,
in the 1540s to the 1710s, and again almost 200 years ago, in the 1810s and 1880s
(Barclay et al. 2009:2040). Extreme glacial and tidewater glacial retreats began about
100 years ago (AD 1900).

On the east side of the Kenai Mountains other maritime glacial advance episodes
occurred from AD 1420 to 1460, 1640 to 1670, 1750 and 1880 to 1910. Land
terminating glaciers also advanced between AD 1440 to 1460, 1650 to 1710, and 1830 to
1860. The difference in timing between the two areas is due to maritime versus

continental climate conditions (Mann 1998:28; Mann et al. 1998:114).

2.7 Modern Environment, Climate and Weather Conditions

2.7.1 Atmospheric Conditions

Due to the Aleutian storm track, southwest Alaska experiences severe and
variable weather patterns. Winds come into the Gulf of Alaska from the south in the
eastern portion of the Gulf, while the central Gulf is dominated by easterly winds. Semi-
permanent atmospheric features of the Gulf are the Aleutian low-pressure regions, the
east Pacific high-pressure region and the Siberian high-pressure system (Wilson and
Overland 1989: 32). The Aleutian low (AL) is caused by storm systems and it is actually
a statistical low, as the “average monthly sea-level pressure along the Aleutian chain is
lower than surrounding areas (Wilson and Overland 1989:32). Between the months of

August and December the AL moves into the Gulf of Alaska from the west, returning to
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the western Aleutians in January, after which it weakens through to July (Bennett et al.
2006; NOAA 2012; Wilson and Overland 1989:33). During this time the cyclonic low-
pressure systems are also weakened and migrate further to the north due to a decrease in
the difference between equatorial and polar temperatures (Wilson and Overland
1989:33). The AL has a strong, widespread effect on the climate in the Pacific
Northwest, influencing winter storms, precipitation, and surface temperature over North
America as its location and strength changes (Spooner et al. 2003:77). During its eastern
placement in the Gulf of Alaska the AL exerts its greatest area of influence, transferring
warm, moist air to the west coast (Spooner et al. 2003:77).

With the absence of the AL during the summer months, the east Pacific high
moves northward from its usual coastal California location, and is established in the Gulf,
dominating the entire Pacific coast of North America between June and August bringing
warmer temperatures (Wilson and Overland 1989:33). From October to March the
Siberian high-pressure system influences the Gulf of Alaska. It is comprised of a large
pool of cold air over eastern Asia and northern Alaska and its influence, although it is
rarely actually in the Gulf of Alaska, is felt when there is a southern shift of the Aleutian
storm track, bringing cold winds from the north into the area (Rodionov et al. 2005;

Wilson and Overland 1989:33).
2.7.2 Weather Patterns

Presently, the Gulf of Alaska is an ice-free zone which is a result of the Alaska
Current moving warmer water into the area, and northward moving cyclonic storms that,

release precipitation and latent heat. The combination of these factors results in weather
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patterns that are “dominated by the interactions between ocean-current patterns and west-
to-east movement of major weather systems” (Mann 1998:28), creating a maritime
climate with mild temperatures and high amounts of precipitation which increase towards

the east (Mann 1998:28).
2.7.3 Ocean Currents

The Alaska Coastal Current runs from British Columbia to Unimak Pass in the
Aleutians, moving warmer waters into the Gulf (Hood 1986:6; Mann 1998:28).
Offshore, the Alaska Current, created by the bifurcation of the North Pacific Current,
dominants the water transport system in the Gulf, moving surface water parallel to the
continental shelf. To the west of Kodiak, this current becomes the Alaskan Stream (Hood
1986:6). The Alaska Current/Alaska Stream “is the eastern and poleward boundary of
the large-scale, counter-clockwise rotating subarctic gyre”, the Alaska Gyre,
encompassing the northern portion of the larger Pacific Ocean current system (Reed and
Schumacher 1989:59; Schumacher et al. 1989).

The Alaska Gyre creates a system of water downwelling. Downwelling in the
Gulf of Alaska is generated by a combination of strong along shore winds and low
temperatures and high water salinity, which causes the upper layers of water to be of
greater density, resulting in water column instability and mixing with deeper waters
(Mueter 2004). Although downwelling is usually associated with lower biological

productivity of ocean waters, the reverse is true in the Gulf of Alaska (Mueter 2004).
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2.8 Vegetative History

Past vegetation and climate regimes are most frequently reconstructed using
pollen data derived from sediment cores taken from the bottom of lakes and peat bogs.
Pollen and spore presence is used to establish vegetation distribution patterns, or the
vegetation biogeography of an area. The presence and association of specific plant types
indicates the past environmental conditions and, when associated with an archaeological
deposit enables researchers to gain insight into climate conditions during past human

occupations.,

2.8.1 Pollen Data from the Region

There are few reconstructions of the Holocene environment of southern Alaska
and those that do exist, show discrepancies in the timing of palynological changes
between maritime and continental sites. These are attributed to a shift in the location of
the maritime and arctic air masses and storm paths inland (Spooner et al. 2003:78).

Along the Alaska, Yukon, British Columbia border there is evidence for the late onset of
the Neoglacial (ca. 1800 years BP) due to “an increase in the frequency of the inland
penetration of low pressure cells and coincident precipitation” (Spooner et al. 2003:78),
although the effects of low pressure cell movement on the study area during the
Neoglaciation are indeterminate. Moreover, a review of the Little Takli Island pollen
sample analysis reveals that Spooner et al.’s (2003) findings are not replicated; there is no

western hemlock (Tsuga heterophylla) pollen in the Takli Island profile (Bigelow 2001).
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Heusser’s (1960:184) analysis of pollen cores from along the Alaska Peninsula
and on Kodiak Island indicates a poor representation of coniferous trees on the Kenai
Peninsula and an absence on Kodiak during the Hypsithermal, while alder and birch
succeeded early after the post-glacial fern-sedge-umbellifer vegetation on the Kenai
Peninsula. Heusser (1960) concluded that during the Hypsithermal the climate was warm
and moist in the area becoming drier over time, with an intervening episode of humidity.
Following the Hypsithermal the area was dominated by alder, birch and Sitka spruce with

an eventual dominance of birch (Heusser 1960).
2.8.2 Little Takli Island Pollen

Local paleoenvironmental conditions were extrapolated from a palynological
analysis of a stratified column collected by Hilton (2002) from a peat bog located less
than one kilometer from Mink Island, on what is informally referred to as Little Takli
Island (Hilton 2002:49) (see Figure 2.3 for a diagram of pollen origins). Little Takli
Island is approximately 22 hectares or 55 acres in size. It is covered by vegetation
similar to Mink Island, possessing moist tundra with grasses (Poaceae sp.), sedges
(Carex sp.), herbaceous plants, Vaccinium sp. plants, heaths, and with less than 20 % of
the island supporting alder and willow shrubs, neither of which are found on Mink Island
(Hilton 2002).

Hilton (2002) chose the peat bog for a pollen profile as its stratigraphic profile
was fully exposed along the north shore of Little Takli Island, enabling examination and
facilitating removal of a column sample. This profile was first sampled and dated during

the Exxon Valdez Oil Spill Archaeological Damage Assessment (Dekin et al. 1993).
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Two split samples of charcoal taken from between 210 and 250 cm below the surface in
the profile returned uncalibrated radiocarbon dates of 9340 + B.P. (GX-17272),9575
265 B.P. (GX-17273), 10,940 £ 310 B.P. (GX-17271) and 11,160 £+ 370 B.P (GX-17270)
(Dekin et al.1993:124 and 133).

As the peat bog is situated atop bedrock altered by Pleistocene glaciation, Hilton
(2002) postulates that the shoreline of Katmai was likely ice-free by around 11,000 years
ago (Hilton 2002:51-52). Hilton (2002:59) dated uncharred herbaceous material taken
from individual peat samples in an attempt to eliminate radiometric reversals or
perturbations associated with woody material. Each fragment was examined so as to
remove any modern root material that may have influenced the dates obtained. Hilton’s
(2002:58) calibrated dates are within the range of Dekin et al.’s (1993) uncalibrated
dates, see Table 2.2.

The peat profile contains tephra layers (Hilton 2002:59) but to date these samples

remain unstudied. Because of this, the only justifiable approximation is that the tephra

Table 2.2 Peat Column Calibrated Radiocarbon Dates.

Laboratory Calibrated Age Range
Designation Depth (cmbs) (BP) ® ¢
CAMS-60630 33 470-290

CAMS-60631 63 2,710-2,340
CAMS-60632 91 3,135-2,850
CAMS-60633 123 4,965-6,660
CAMS-61256%* 151 3,380-3,075
CAMS-60634 189 7,585-7,425
CAMS-60635 213 8,585-8,385
CAMS-60636 223 10,145-9,630

**Discarded as too young based on its stratigraphic position (adapted from
Hilton 2002:58)
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located in top 20 cm of the profile is from the 1912 Katmai eruption as this ash is found
as a shallow deposit throughout the region. Sandy stringers in the peat profile were likely
caused by aeolian deposition and may be evidence of increased storminess during the
Neoglaciation (Hilton 2002:61).

Samples from the peat column were submitted to Dr. Nancy Bigelow of the
Alaska Quaternary Center at the University of Alaska Fairbanks, where she prepared,
identified and analyzed the pollen samples; all procedures are discussed in Bigelow
(2000). Pollen percentages were calculated using two different pollen sums, with
percentage terrestrial tree, shrubs and herbs calculated by using the sum of these taxa,
while the percentage of spores was calculated using the sum of the pollen sum and the
sum of the spores, thus preventing spores from dominating the terrestrial pollen count
(Bigelow 2000:2). Figure 2.3 illustrates the pollen frequencies from the Little Takli
Island profile and Table 2.3 describes the different pollen zone and their associated
vegetative communities.

The Little Takli Island profile is similar to pollen data from outlying areas. On
the northern side of the Alaska Peninsula, using pollen records from Idavain and Snipe
Lakes, Brubaker et al. (2001) found Alnus/Betula shrub tundra dominated the southern
region from 8000 radio carbon years (rcy) B.P. to present, while Alnus/Picea was
dominant at the same time in more northerly regions of southwest Alaska.

Similar frequencies appear on western Kodiak at the Boundary Creek Kettle.
Zone | here dates to about 4260+110 rcy ago and has high Alnus frequencies in the basal

I cm, after which grass pollen increases at the expense of the Alnus within the next 10 cm
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Figure 2.3 Little Takli Island pollen profile,
from Bigelow 2001.
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Table 2.3 Little Takli Island Pollen Profile Description.

Pollen Depth Radiocarbon Pollen Description

Zone (cm) Date (BP) p
-high amounts of Ericales (heath) pollen
-some Betula and Sphagnum

LT 250-200 8800-7500 -Ericales-Betula shrub tundra interspersed with sedge
and Sphagnum
-Alnus abundance, increasing Betula, decreasing
Ericales

LTI-2 200-140  7500-5000 -continuation of Cyperaceae and Sphagnum pollen

-Alnus-Betula, Ericales shrub tundra is present with
expanding Graminoid tundra

-Betula and Alnus dominance
LTI-3a 140-105  5000-3600 -increases in Cyperaceae, Poaceae, and Sphagnum
-decrease in Ericales

-increasing Ericales

-decreasing Sphagnum

-continued Betula-Alnus vegetative community with
greater amounts of Ericales

LT1-3b 105-80 3600-2700

-increasing Betula, Alnus, and Ericales
LTI-4 80-26 2700-300 -variable frequencies of Sphagnum
-Betula-Ericales-Alnus shrub tundra

-low frequencies of Betula and Ericales

Uppermost  26- -increase in Alnus and herbaceous pollen

. . 300 on .

section surface -Alnus shrub tundra ecosystem with abundant grasses
and weeds

(Nelson and Jordan 1988:61). Zone 1la dates ca. 2330 rcy ago and illustrates a marked
decrease in Alnus pollen (down to 10 %) with a concomitant rise of grasses (40 to 50 %)
and sedges (20 to 30 %), and a constant in heath pollen at about 5 % of the sum (Nelson
and Jordan 1988:61). Zone 1Ib dates ca. 1630+60 rcy and is differentiated from Zone Ila
only by a decrease in the number of fern spores found, while the uppermost portion of
Zone Il represents herbaceous plants with stable Alnus, Poaceae and Cyperaceae counts
(Nelson and Jordan 1988:61). This Kodiak Island sample is different as are the species of

grass pollen present. The value of this comparison is weak though as the Kodiak sample
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is similar to Little Takli Island only in its arboreal pollen count; the grass frequencies are
poorly dated with only a few dates for the entire column.

Spatially, the closest pollen data for the Alaska Peninsula was taken from the
Naknek River Drainage. Samples taken from this area also display similar pollen
frequencies, with Alnus and Betula dominating the arboreal pollen frequencies after about
3500 rcy B.P. at Naknek Lake, Smelt Creek and Brooks River Sites (Heusser 1963).

Generally, the entire region displays similar trends in terms of arboreal (tree)
pollen frequencies, but there are marked differences in Gramieae/Poaceae (grass species)
frequencies and at Little Takli Island in particular. It is likely that these differences are a
reflection of strong winter winds and summer storm winds that inhibit the growth of
anything larger than shrub or bush vegetation.

These analyses serve as only general guidelines for estimating past vegetative
trends because of the different depositional environments from which the data were
recovered. Little Takli Island and Kodiak Island samples were derived from peat bogs,
while those of northern, southwest Alaska come from lake beds (Brubaker et al. 2001),
three from the Naknek Drainage are from muskegs and four are from archaeological
excavations (Heusser 1963). Peat bog pollen deposits more closely mirror their local
environments, while lakes serve as reservoirs for sediments and pollen and express a
more regional picture of the pollen rain. As Dincauze (2000:345) warns, neither are not
“a truly representative picture of vegetation associations at scales (re: localized)

important to people living nearby” (Dincauze 2000:345).



31

As playnology is one of the few means by which to gain insight into past
vegetation, despite its lack of direct association in this case, it is an important indicator of
past vegetation patterns on Mink Island and subsequently, an indicator of past
temperature and moisture regimes.

2.9 Present Vegetation

The Aleutian Range divides the broadly defined northern Alaska Tundra
ecosystem and the southern, interior Marine West Coast Forest and the coastal Taiga
ecosystem. Katmai National Park and Preserve includes all of these ecosystems and is
characterized by four vegetation types; closed spruce/hardwood forest, moist tundra,
shrub thickets and alpine tundra (Viereck and Little 1972).

The northern Alaska Tundra on the northern side of the Aleutian Range, contains
the ‘Lake Region’ which is dominated by closed spruce/hardwood forests, with a canopy
comprised of white spruce (Picea glauca), black spruce (Picea mariana), paper birch
(Betula paprifera), in upland areas, and balsam poplar (Populus balsamifera) on
floodplains (Viereck et al. 1992). The understory consists of numerous lichen
(Sphagnum spp.), and shrub species such as Labrador tea (Ledum groenlandicum or
decumbens) and blueberry and cranberry (Vaccinium sp.) species (Viereck et al. 1992).
On the extreme western edge of the park forested lake and river sides trend to wet tundra
and glacial outwash that characterizes the Bristol Bay Coastal Plain.

Along the Pacific coast and the Shelikof Strait, coastal alder thickets are

interspersed with willow (Salix sp.), birch (Betula sp.), and Sitka spruce (Picea
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stitchensis). Sitka spruce, identified in Amalik Bay and Kuliak Bay, is the only
coniferous tree species that has advanced this far southwest (Heusser 1960).

Sand and gravel beaches along the Strait and on islands within it contain
herbaceous communities, as well as different Rubus species (i.e. berry plants from the
rosaceous genus, i.e. raspberries) including Salmonberry (Rubus spectabilis) (Cahalane

1959; Viereck et al. 1992).

Table 2.4 Common Vegetation in Katmai National Park and Preserve.

Common Name

Scientific Name

White spruce
Balsam poplar
Willow species
Alder

Lichens
Grasses
Sedges

Irises
Orchids
Arctic willow
Sitka spruce
Kenai birch
Dock
Mountain sorrel
Cloud berry

Salmonberry
Nagoon berry
Lupines
Crowberry
Fireweed
Cow parsnip
Labrador tea

Mountain cranberry

Picea glauca

Populus tacamahaca

Salix sp.

Alnus sp.

Cladonia sp. (one of many)
Poaceae sp.

Carex sp.

Iridaceae

Orchidaceae spiranthes roman zoffiana
Salix artica

Picea sitchensis

Betula kenaica

Rumex fenestratus

Oxyria digyna

Rubus chamaemolus
Rubus spectabilis

Rubus stellatus

Luinus sp.

Empetrum nigrum
Epilobium angustifolium
Heracleum lanatum
Ledum palustre L. subsp. Decumbens
Vacinium vitis-idaea

Bilberry Vaccinium ovalifolium
Bog blueberry Vaccinium uliginsum
Mountain heaths Phyllodoce sp.

Rye grass Elymus arenarus

Alpine tundra is found at higher elevations and where the slope, aspect, and soil

are suitable. Alpine tundra is characterized by dwarf scrub (Ericaceous sp.), mountain
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heaths (Phyllodoce sp.), Vaccinium species and avens (Geum sp.). Lowlying, poorly

drained areas are characterized by moist tundra ecosystems, here dominated by

herbaceous species along with willow (Salix sp.), dwarf birch (Salix x cotteti), and sedges

(Carex sp.). See Table 2.4 for a list of species common to Katmai National Park.

2.9.1 Mink Island Vegetation

Below, in Table 2.5, is a list of the plant species identified at Mink Island by the

author during the 2000 field season as well as those by Hilton (2002:119). A small

number of these species were utilized by native populations for medicinal or subsistence

value. These include cow parsnip, Labrador tea, crowberry, yarrow and bog blueberry.

Table 2.5 Vegetation on Mink Island.

Common Name

Scientific Name

Cow parsnip
Labrador tea
Crowberry

Wild iris

Lupine

Shagnum mosses
Fireweed
Goldenrod
Grasses

Horsetail
Bunchberry

Bog blueberry
Coastal paintbrush
Tall jacob’s ladder
Grass of Parnassis/Bog star
Bog candle

Alder

Northern geranium
Fern

Heracleum lanatum

Ledum groenlandicum

Empetrum nigrum

Iris setosa

Lupinus arcticus or nootkatensis
Sphagnidae spp.

Epilobium angustifolium

Solidago mulitradiata

Poaceae sp.

Equisetum sp.

Cornus canadensis

Vaccinium uliginosum L.

Castilleja unalaschensis
Polemonium acutiflorum

Parnassis palustris

Platanthera dilatata

Alnus sp.

Geranium erianthum (small portion)
Polystichum sp., Gymnocarpium sp.,
Athyium sp. 277
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2.10 Terrestrial Resources

2.10.1 Land Mammals

There are 30 indigenous land mammals on the Alaska Peninsula, these include
beaver (Castor canadensis), muskrat (Ondatra zibethicus), porcupine (Erethizon
dorsatum), the tundra hare (Lepus othrus) and the snowshoe hare (Lepus americanus),
Grey wolf (Canis lupus), brown bear (Ursus arctos), red fox (Vulpes vulpes), marten
(Martes americana), mink (Mustela vison), and the land otter (Lutra canadensis), lynx
(Lynx canadensis), caribou (Rangifer tarandus), and moose (Alces alces) (Cook and
MacDonald 2005; Mobley et al. 1990). Caribou are limited on the south side of the
Aleutian Range and calve outside Katmai Park along Bristol Bay, after which they
migrate to the southwest along the Peninsula. Moose are common in the interior portions
of the Peninsula, and are found as far southwest as Port Moller.

On Mink Island only two of these species are present, mink and the occasional
visiting brown bear. Mink inhabit the island year round, while bears often swim from
Takli Island to Little Takli Island, crossing over to Mink on the low tide tombolo in

search of clams.
2.10.2 Birds

Birds of Katmai are numerous due to the varied habitats available for habitation.
Large inland species include Bald eagles (Haliaeetus leucocephalus) (which migrate here
in the spring) the American gyrfalcon (Falco rusticolus), the willow ptarmigan (Lagopus

lagopus), and the rock ptarmigan (Lagopus mutus), several owl species (Bubo
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virginianus, Nyctea scandiaca, Strix nebulosa), and ravens (Corvus corax). In
conjunction with these there are several other smaller species of song birds found in the
park as well as several species that migrate into the area during the summer months
(Cahalane 1959; Mobley et al. 1990; SWAN 2007). For a complete species list refer to
Southwest Alaska Network Inventory and Monitoring Program (SWAN 2007).

Over 147 species of shore birds inhabit the Gulf of Alaska seasonally. There are
loons (Gavia spp.), grebes (Podiceps sp.), oyster catchers (Haematopus sp.), sandpipers
(Tringa sp.), plovers (Pluvialis sp.), puffins (Fratercula sp.), guillemots (Cepphus sp.),
murres (Uria sp.), murrelets (Brachyramphus sp), gulls (Larus sp.), tundra swans
(Cygnus columbianus), cormorants (Phalacrocorax sp.) and several duck species
including mergansers (Mergus sp.), mallards (Histrionicus histrionicus), and goldeneyes
(Bucephala islandica) (Cahalane 1959; Mobley et al. 1990; Ruthrauff et al. 2007, SWAN

2007).

2.11 Aquatic Resources

2.11.1 Lacustrine and Riverine Fish

Kashivk, Katmai, Dakavak, Amalik, Kinak, Missak, Kuliak, Kaflia, Kukak, Hallo
and Kaguyak Bays, all within Katmai Park and Preserve, are outlets for numerous small
streams and rivers. The majority of these are small and unnamed, but exceptions are
larger rivers such as Katmai River, Alagogshak and Soluka Creeks (which all flow into
Katmai Bay), Mageik and Martin Creeks (that flow into Katmai River) and north of Hallo

Bay the Park’s two largest rivers, Big and Swikshak. A considerable number of smaller
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glacial streams have irregular flow or unstable stream beds, and drain steep cliff slopes
(Heard et al. 1969:4-5). Most of the streams and rivers that drain into the Shelikof Strait
are short and steep, but some do drain lakes with benthic habitats able to support fish
populations (Heard et al. 1969:5). The largest anadromous fish run on the Shelikof side
is at the head of Kalifa Bay. Two smaller ones occur at Kuliak Bay and there is a third in
a small stream that runs parallel to the Swikshak River (Heard et al. 1969:8-9).

On the Bristol Bay side of the Alaska Peninsula and Katmai National Park the
‘Lake Region” (Naknek and Brooks Lake drainages, Grosvenor Lake, Grosvenor River,
Coville Lake, Coville River, American Creek) supports a greater variety and number of
fish populations as the rivers and lakes here are larger and deeper than those on the
southern side of the Peninsula (Heard et al. 1969:4). Becharof Lake, Egegik River and
Ugashik Lake and River are outside of the Park although Naknek’s outlet into Bristol Bay
originates within the Park. Table 2.6 list fish populations identified in the rivers and

lakes on the Naknek side and the Shelikof side of the Alaska Peninsula.
2.11.2 Marine Mammals

Several marine mammal species make their home in the Gulf of Alaska and off
the shores of Mink Island and the extensive use of these by past occupants is evident in
the faunal material from the site (Murray 2004a, 2004b) as seal remains are the most
common mammal represented in the entire faunal collection. Northern fur seals
(Callorhinus ursinus) migrate through the Gulf on their way to their breeding grounds
around the Pribilof Islands. They appear in spring and early summer, and are absent until

their return migration between August and October (Cahalane 1959; Mobley et al.
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Table 2.6 Fish in Katmai National Park and Preserve (Jones et al. 2005).

Common Name

Scientific Name

Humpback whitefish
Arctic grayling
Sockeye salmon (Red)
King salmon (Chinook)
Pink salmon (Humpback)
Chum salmon (Dog)
Coho salmon (Silver)
Rainbow trout

Dolly Varden

Lake trout

Arctic char

Alaska blackfish
Northern pike

Burbot

Least cisco

Pond smelt

Round whitefish
American shad

Arctic lamprey

Brook lamprey
Eulachon

Pacific lamprey

Pacific staghorn sculpin
Slimy sculpin
Threespine stickleback
Pygmy whitefish

Coregonus pidchian
Thymallus arcticus
Oncorhynchus nerka
Oncorhynchus tshawytscha
Oncorhynchus gorbuscha
Oncorhynchus keta
Oncorhynchus kisutch
Salmo gairdnerii
Salvelinus malma
Salvelinus namaycush
Salvelinus alpinus
Dallia pectoralis

Esox lucius

Lota lota

Coregonus sardinella
Hypomesus olidus
Prosopium cylindraceum
Alosa sapidissima
Lampetra camtschatica
Lampetra alaskensis
Thaleichthys pacificus
Lampetra tridentata
Leptocortus armatus
Cottus cognatus
Gasterosteus aculeatus
Prosopium coulterii

1990:35). Stellar sea lions (Eumetopias jubatus) inhabit the waters near Mink Island,

with a sea lion haul-out within five kilometers of the site. Harbour seal (Phoca vitulina)

are present year round, and today have large haul-outs in Kukak Bay, Wide Bay and

Puale Bay (Cahalane 1959). Also present are sea otters (Enhydra lutris), with

populations rebounding after near extinction earlier in the 20™ century, and their

prehistoric use is evidenced in the Mink Island faunal assemblage (Murray 2004a,

2004b).
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Cetaceans are also present in the Gulf of Alaska and the Shelikof Strait during
various times of the year. Seven types of baleen whales pass through the Gulf including
grey (Eschirchtius robustus), humpback (Megaptera novaeangliae), minke (Balaenoptera
acutorostrata), sei (B. borealis), fin (B. physalus), blue (B. musculus), and right (Balaena
glacialis) whales. The number of whales that pass through the Shelikof Strait is unclear,
most whales pass through the Gulf on the southern side of Kodiak Island. More common
in the Shelikof Strait are toothed cetaceans, the, harbour porpoise (Phocoena phocoena),
and Dall porpoise (Phocoenoides dalli), Pacific white-sided dolphin (Lagenorhynchus
obliquidens), and on occasion belugas (Delphinapteris leucas), sperm whales (Physeter
catodon), and killer whales (Orcinus orca), although like the baleen whales, these species
are more common around Cook Inlet, the southeastern side of Kodiak and in Prince

William Sound (Mobley et al. 1990).
2.11.3 Marine Fish

Epipelagic fish in the Gulf of Alaska include the Pacific herring (Clupea harengus
pallasii), sockeye salmon (O. nerka), pink salmon (Oncorhynchus gorbuscha), chum
salmon (O. keta), and capelin (Mallotus villosus) (Mobeley et al. 1990). Coastal, deep
water fish of the area include Pacific cod (Gadus macrocephalus), Pacific halibut
(Hippoglossus stenolepis), Yellowfin sole (Limanda aspera), Rock sole (Lepidopsetta
bilineata), Great sculpin (Myoxocephalus polyacanthocephalus), and a variety of

greenling (Hexagrammos sp.) (Mobley et al. 1990).











































































































































































































































































































































































































































































































































































