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The Alaska Region

The Alaska Region of the National Park Service is the central administrative office for the 15
areas in Alaska. The diversity of areas and their resources is reflected in their designation as
national parks, monuments, preserves, and historical parks. These 15 areas represent over
50% of the total acreage the National Park Service administers. The Alaska Region Natural
Resource Division directs scientific research and resource management programs in a wide
range of biological, physical, and social science disciplines.

The National Park Service disseminates reports on high priority, current resources
management information, with managerial application for managers, through the Alaska
Region Natural Resources Report Series. Technologies and resource management methods;
"how to" resource management papers; popular articles through the yearly Highlights report;
proceedings on resource management workshops or conferences; and natural resources
program recommendations and descriptions and resource action plans are also disseminated
through this series. Documents in this series usually contain information of a preliminary
nature and are prepared primarily for internal use within the National Park Service. This
information is not intended for use in open literature.

Mention of trade names or commercial products does not constitute endorsement or
recommendation for use by the National Park Service.

Copies of this report are available from the following address. To order from the National Park
Service, use the reference number on the report’s title page.

National Park Service
Alaska Regional Office
Natural Resource Division

2525 Gambell Street
Anchorage, Alaska 99503-2892
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Foreword

This is an integrated study of landforms, soils, and vegetation in the Kobuk Preserve
Unit, Gates of the Arctic National Park. The study was carried out by the Natural Resources
Conservation Service at the request of Gatesthe Arctic National Park. Its main purpose is to
help park managers predict the potential impacts of road development in the Preserve and
direct that development (if it takes place) away from sensitive areas. The study is also
intended to provide basic ecologic information for research, wildlife management, and
education of park staff and visitors.

This report is accompanied by 12 transparent map overlays covering the following
1:63,360-scale US Geological Survey quadrangles: Survey Pass A-2, A-3, A-4; Hughes C-3,
C-4, C-5, C-6, D-2, D-3, D-4, D-b, and D-6. Contact Gates of the Arctic National Park in
Fairbanks, Alaska or the Fairbanks Field Office of the Natural Resources Conservation Service
for these maps.
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STUDY AREA SUMMARY 1

Chapter 1: Study Area Summary

The Kobuk Preserve Unit covers about 250,000 ha in north-central Alaska south of the
Brooks Range (Fig. 1). The major physiographic features are lowlands along the Kobuk River
and surrounding highlands. Elevations range from 140 m (450 feet) to 1450 m (4765 feet)
above sea level. The lowlands and loewer mountains slopes are generally forested; tundra is
present in the lowlands in the western part of the study area and at higher elevations
throughout.

Land use history

The upper Kobuk region was originally inhabited by nomadic Inupiat (Eskimo) people. This
region lies near the boundary between traditional Inupiat and Athabaskan fands, so the latter
people may also have used the area. Both groups subsisted by hunting, fishing, and plant
gathering (Brown, 1988).

The arrival of people of European descent and the gold rush caused major changes in the
social life of the region, but the land itself has been little affected. Little gold mining took
place, and only the ruins of a few cabins remain {Brown, 1988).

At the present the area is used for hunting, trapping, fishing, and recreational trips. The
former three activities are regulated by ANILCA secticns 1313 and 1314 and state law.
Recreational trips are usually by boat, from Walker Lake down the Kobuk River to the western
boundary of the Preserve.

ANILCA section 201(4) provides for a right-of-way across the Kobuk Preserve Unit to
connect the Ambler Mining District {in the mountains west and north of the preserve) with the
Dalton Highway to the east. There are currently no roads or permanently cccupied dwellings
in the Preserve.

Climate

The study area has a subarctic continental climate; summers are short and warm with
frequent light rain, and winters are long and cold. Temperature and precipitation data is
available for Kobuk, about 40 km west of the study area and 43 m (140 feet) above sea level
(Table 1). Precipitation at higher elevations in the study area probably is higher than at Kobuk.
Snow data is available for Bettles, about 100 km east of the study area at 196 m (644 feet).
Late winter (1 April) snow depths at Bettles average 81 cm (32 inches), with 18 cm (7.0
inches) of water stored in the snowpack (Table 2).

Estimates of potential evapotranspiration (after Thornthwaite, 1948) for Kobuk show a
surplus of precipitation over potential evapotranspiration for the period September through
April, a deficit for May through July, and a near balance for August. Potential
evapotranspiration and precipitation are estimated to be roughly equal for the year as a whole.
These estimates agree in general with field observations of the soil moisture balance, although
in my two years of fieldwork both July and August probably had moisture surpluses. Patric
and Black (1968) have argued that Thornwaite’s method is accurate in Alaska, though some
doubt still exists.
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TABLE 1.--MONTHLY TEMPERATURE AND PRECIPITATION AT KOBUK, ALASKA, 1953-54,
64-79 (Leslie, 1989) and potential evapotranspiration estimated by the Thornthwaite (1948}

method)

Mean Mean Estimated
Temperature, Precipitation, Evapotranspiration,
Month G cm cm
______—_.'———'—_

Jan -23 1.6 0

Feb -23 1.0 0

Mar -18 1.7 0

Apr -8 1.5 0

May 4 2.0 4.6

Jun 12 4.5 10.5

Jul 14 8.2 11.8

Aug 12 8.7 9.6

Sep 6 7.0 4.7

Oct -7 2.1 0

Nov -16 2.4 0

Dec -23 1.7 0
Annual -6 42.1 41.2

TABLE 2.--SNOW DEPTHS AND SNOW WATER EQUIVALENTS AT BETTLES, ALASKA, 1961-
1990 (USDA-SCS, 1992)

Date 1 Feb 1 Mar 1 Apr 1 May

Snow Depth, cm 66 79 81 51

Snow Water Equivalent, cm 13 16 18 14
Geology

The study area is located on the juncture between two major geologic regions or terrains:
the Angayucham and Arctic Alaska terrains (Mull, 1982; Mull and Adams, 1988). The former
covers most of the study area and consists {(within the study area) of mafic and andesitic
volcanic rocks; and mudstone, graywacke, and conglomerate derived from volcanic rocks
(Patton and Miller, 1966; Patton, 1973). These rocks probably formed in an oceanic
island-arc environment similar to the present-day Aleutians (Mull and Adams, 1889). The
Arctic Alaska terrain is present in the northern part of the study area and consists (within the
study area) of phyllite and small areas of limestone (Patton and Miller, 1966; Nelson and
Graybeck, 1980). It formed under continental (including marine continental shelf) conditions.
The two terrains were brought together by tectonic plate movements. Collision of the two
terrains is thought to be the primary cause of uplift in the Brooks Range (Mayfield et al.,
1983; Mull, 1982; Mull and Adams, 1989). Bedrock in the study area has been extensively
folded, faulted, and metamorphosed.
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Bedrock is exposed in the study area only in the hills and locally along the Kobuk River.
Lower mountain slopes and valley bottoms are covered with unconsolidated sediments: loess,
colluvium, glacial till, and stream deposits (Hamilton, 1981; Karlstrom et al., 1964).

The upper Kobuk valley has been covered repeatedly by valley glaciers originating in the
Brooks Range (Fernald, 1964; Hamilton, 1982; Hamilton et al., 1986). Rocks in the glacier
source areas are schist and gneiss, in addition to the types listed previously for the study area
proper (Nelson and Grybeck, 1980). Glacial deposits of three different ages are found in the
study area (Karlstrom et al., 1964). The terminology for glaciations used by Fernald (1964)
for the Kobuk Valley just west of the study area will be followed here.

The oldest glaciation, the Kobuk Glaciation, covered the lowlands of the entire study
area. These deposits (map units Ke, Ko, and Kw; see the Detailed Map Unit Descriptions in
Chapter 3) have been modified by subsequent weathering and erosion to the point where no
typical moraine topography (e.g., closed depressions, hummocky topography) persists. Kobuk
glacial deposits are covered by more than 1 m of loess over most of the study area.
Exposures of Kobuk glacial deposits along the Kobuk River in the study area are mixtures of
till and outwash in terrace-like deposits similar to those described by Fernald (1964). The
Kobuk Glaciation is older {(probably much older) than the range of radiocarbon dating - 40,000
years (Hamilton, 1982). These deposits are cut by an east-west fault between the Kobuk
River and Angayucham Mountains, indicating movement along the fault after the glaciation.

The Ambler Glaciation occurred after the Kobuk Glaciation and was less extensive (see
Plate 1: "Physiographic Map of the Kobuk Preserve Unit"). It covered roughly half of the
lowlands in the study area. Typical morainal topography of closed depressions and hummocks
is still visible on some deposits of the Ambler glaciation (map units Ae and Ah). Judging from
the freshness of the topography, the Ambler Glaciation is much younger than the Kobuk
Glaciation, although still beyond the range of radiocarbon dating (Hamilton, 1982). The older
river terrace map unit (To) probably correlates to the Ambler Glaciation. Ambler glacial
deposits have a thinner loess cover than deposits of the Kobuk Glaciation, though loess is
more than 0.5 m thick in most places.

The youngest glacial deposits in the study area are from the Walker Lake Glaciation. Ice
from this glaciation reached the study area only in a small area north of Nutuvukti Lake (map
unit Nu). This moraine has very hummocky topography with many closed depressions and
very little loess cover. The Walker Lake Glaciation probably took place between 10 and 30
thousand years ago (Hamilton, 1982). Younger terrace deposits (map unit Td) may be
outwash from this glaciation (Hamilton, 1981).

Ice from all of the above glaciations also flowed over areas of bedrock, removing
previously accumulated deposits, smoothing the bedrock surface, and leaving a thin layer of
glacial sediment. These surfaces were subsequently modified by slope processes for varying
lengths of time, depending on the time of the last glaciation. Bedrock areas overridden by the
Kobuk (map unit Ck) and Ambler (map unit Ca) glaciations have been weathered and the
weathering products transported downhill by slope processes. The result is rather long
hillslopes covered by a mixture of colluviated local bedrock, glacial till (identified by erratics:
stones of rock types not found as bedrock in the vicinity), and loess, with a few outcrops of
bedrock. A small bedrock region overrun by Walker Lake ice north of Nutuvukti Lake (not
visited in this study) presumably has thin patchy till over fresh bedrock. Hamilton, 1981,
mapped this area as bedrock.

Slope deposits (colluvium) are widespread in the study area. Most are mixtures of
weathered local bedrock, glacial deposits, and loess. This material has probably been
transported by flowing water (in the numerous small ephemeral streams that occur on these
slopes), creep, and solifluction. Solifluction is currently active only locally, mainly above
treeline in the study area; it was probably widespread in the past (see the "Environmental
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History" section of this chapter). Exposures of colluvial deposits in map unit Ca showed
oriented stones, typical of solifluction deposits (Benedict, 1970). While slope deposits occur
throughout the study area, only on mountain slopes do they occur in areas large enough to
delineate as a separate map unit (map unit Cs). Elsewhere they are components of complex
map units.

River deposits occur everywhere along streams in the area, except where the streams are
downcutting (for example, in Upper and Lower Kobuk Canyons). The channel patterns of the
Kobuk and Reed Rivers combine features of meandering and braided streams. Some small
streams in map unit Fc have a meandering channel pattern. River deposits (map units Fr and
Fc) are sand and gravel mantled with silt and sand; the fine-grained surface layer is thin or
non-existent on active gravel bars and thicker on older, higher surfaces.

Permafrost

The study area lies near the boundary between continuous and discontinuous permafrost
(Pewe, 1975; Ferrians, 1965). Though itis impossible to completely describe the permafrost
distribution without deep borehole data, the results of this study suggest that permafrost is
extensive, but discontinuous in the study area. Permafrost occurs near the surface in most
areas with fine-grained surface deposits (loess, colluvium, or alluvium). Permafrost was not
observed on some steep slopes (particularly those with a south aspect); on gravelly parts of
moraines, terraces, and flood plains; in some recently burned areas; and on dry, convex sites
(i.e., edges of escarpments, hilltop knobs). My failure to observe permafrost on many of
these sites could be due to the fact that the active layer (depth of thaw) on dry sites is deeper
than my sampling depth (1.5 m, or less in rocky soils). However, the flood plains and perhaps
some other sites do in fact probably lack permafrost.

Though south-facing slopes are more likely to lack near-surface permafrost than
north-facing slopes, the contrast here is less pronounced than in central and eastern Interior
Alaska. In the Kobuk area, the rather cloudy climate reduces the contrast between incoming
solar radiation on north and south slopes.

Fire has a major effect on the distribution of permafrost in Interior Alaska (Dyrness, 1982;
Clark and Kautz, in press; Viereck, 1973, 1982; Viereck and Schandelmeier, 1980). Mean
annual soil temperatures warm appreciably after fire and the active layer becomes thicker.
Permafrost does not disappear entirely after fire on typical Interior Alaska sites such as those
reported in Viereck (1882).

Frequently cited reasons for post-fire warming include removal of the insulative moss
mat, reduction of shading by vegetation, and reduced albedo of the burned surface (Viereck,
1982). The organic mat may also lower the mean annual soil temperature by its effect on the
"thermal offset" (Burn and Smith, 1988; Goodrich, 1978). The organic mat also damps
seasonal temperature fluctuations.

Observations of burns as a part of this study showed that active layers thicken to more
than 1.5 m. on some, but not all, burned areas. Relatively well-drained, slightly convex, mid-
to upper slopes are most likely to thaw deeply after fires. Wetter sites in concavities usually
show little change in active layer thickness after fire.

The distribution of permafrost along rivers in the study area is probably affected by
alluvial deposition, plant succession, and the direct warming effect of the river water. The
layer of unfrozen river water in the winter prevents freezing temperatures from penetrating
into the ground in the river bed. This effect is probably less important in the Kobuk area than
in the arctic, as the other two factors also keep the river bed area thawed. Alluvial deposition
has a two major indirect effects on permafrost occurrence. First, deposition hinders the
growth of moss and formation of an organic mat, thereby keeping the soil warmer. This is
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one reason that deciduous forest and brushy areas along the river often lack permafrost.
However, alluviation at a slower rate, such as occurs on slightly higher surfaces, favors
permafrost formation in the long run. Because the silty sediment from overbank deposition
has a high water-holding capacity, this sediment will have a greater thermal offset than drier
gravels would, and a moister, more hospitable environment is created for accumulation of a
thick organic mat (which also has a high thermal offset). Thus slightly higher, older surfaces
that have accumulated more silt through overbank flood deposition are likely to have
permafrost. Plant succession along rivers also affects permafrost distribution (Viereck, 1970).
As succession progresses, the surface becomes more shaded and the organic mat builds up,
leading to colder mean annual soil temperatures and more likely occurrence of permafrost.

Landforms which owe their existence to permafrost in the study area include earth
hummocks, mudboils, palsas, peat plateaus, and thermokarst pits. The first two features form
as a result of soil movement during annual freeze-thaw cycles (Mackay, 1980; Shilts, 1978).
Earth hummocks are widespread in the study area, while frost boils occur mainly on the
tundra. Palsas are frozen hillocks in otherwise unfrozen wetlands; the elevation difference
between the hillocks and hollows is due to the presence of ground ice under the hillocks
(Zoltai, 1972; Zoltai and Tarnocai, 1971). Palsas occur in the wetland south of Nutuvukti
Lake (map unit Tw). Peat plateaus are extensive, level surfaces with a thick peat cover; like
palsas, they are elevated above associated thermokarst pits by segregated ice (Zoltai, 1972;
Zoltai and Tarnocai, 1975). Ice-wedge polygons are rare in the study area, though wedge ice
is probably present at depth on the older landforms (Kobuk and Ambler moraines).

Thermokarst pits form by subsidence due to melting of ground ice. They occur
throughout the study area, wherever sufficient segregated ground ice is present. Segregated
ground ice is most common in silty sediments. Thus thermokarsting is most common on thick
loess or colluviated loess on old moraines. Thermokarsting is initiated by disturbance of the
surface (by fire, treethrow, traffic, etc.) or accumulation of water (which is a good absorber
of heat). Once a depression forms, it often continues to expand by wave action (in large pits),
melting of ice exposed in cutbanks, and continued warming by the water in the depression.

Many ponds and small lakes on Ambler moraines in the study area (mainly in map unit
Aw) appear to have formed originally due to the irregular topography of the glacial moraines.
However, because ground ice formed in the areas surrounding the ponds, the ponds were able
to expand by thermokarsting. As a result, sediment eroded from the banks collected in the
ponds and most are currently quite shallow.

Since loess is generally a meter or two thick in the study area, the measured subsidence
due to melting of segregated ground ice in the loess is also on this scale. Thus while thaw
of ground ice does constitute a significant engineering hazard, the catastrophic subsidence
(i.e. tens of meters) such as been observed by the author in other parts of interior Alaska and
described in Siberia (Czudek and Demek, 1970) is unlikely.

Environmental history

The present environment of the Kobuk Preserve Unit has been molded in part by events
in the past when the environment was quite different. The fact that glaciers once covered
all of the lowlands in the study area in itself demonstrates the magnitude of environmental
change that has occurred. The changes are important for the glacial deposits that they
produced (described in the "Geology" section) and for the events that occurred beyond the
reach of glaciers under a climate different from today’s.

During the Pleistocene glaciations, Interior Alaska was apparently a cold, dry place with
treeless vegetation that resembled both modern tundra and steppe (Anderson, 1988; Brubaker
et al., 1983; Edwards et al., 1985; Guthrie, 1990; Hopkins, 1982). Cold temperatures and
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lack of snow facilitated the formation of polygonal ice wedges, and loess deflated from glacial
river beds was deposited in many areas (Pewe, 1975). As a result, massive ground ice is
present in thick, silty Pleistocene deposits in various places in interior Alaska. Because most
of the study area was unglaciated during the Walker Lake Glaciation, and roughly half was
unglaciated during the Ambler Glaciation also, massive ground ice may have formed and still
be present in the thick loess and colluvium of unglaciated areas. The absence of loess on
Walker Lake-aged deposits in the study area indicates little loess deposition in the Holocene.

Another effect of past environments is that solifluction was apparently more widespread
in the past. Solifluction is the flow of wet soil downslope over a frozen layer. Solifluction
currently occurs locally above treeline in the mountains of the study area. The slopes below
treeline are not conducive to solifluction because the active layer, which thaws seasonally and
is thus capable of flow, is mostly slightly decomposed peat. This peat is lightweight even
when moist, and thus cannot supply the necessary downslope shear stress to cause flow.
However, during glacial times there was little moss and probably much less organic matter
on the soil surface, and thus solifluction was probably more active. Many of the rather gentle,
concave hillslopes in the study area probably formed by solifluction in the past.

The study area has a few small hilly areas of fine sand that are probably dunes; none are
large enough to map at the scale used here. These dunes probably formed during the more
arid climate of the Pleistocene glaciations, when dunes formed in numerous localities around
Alaska (Pewe, 1975). The dunes in the study area are currently completely vegetated.

Hydrology

Hydrologic information for the study area is limited to short-term observations of flow in
the Kobuk River (Childers and Kernodle, 1983). However, some conclusions may be drawn
by applying studies from other parts of Interior Alaska (Carey, 1973; Haugen et al., 1982;
Hopkins et al., 1955; Kane and Hinzman, 1988; Kane et al., 1989; Sloan et al., 1976;
Williams, 1970).

The mean monthly discharge of the Kobuk River at Ambler {about 100 km west of the
study area) peaks in June as a result of snowmelt. High flow occurs occasionally in the
summer due to runoff from heavy rainstorms. Flow drops off rapidly in the fall, and maintains
a fairly constant low level from November to April (Childers and Kernodle, 1983).

In most soils with permafrost in the study area, the mineral soil is usually saturated down
to the frozen soil and thus capable of little additional moisture storage. Thus, watersheds
tend to react quickly with runoff after rain events (Haugen et al., 1982). Runoff on these
soils occurs mainly through the permeable organic mat. Spring snowmelt water in Interior
Alaska is usually dark colored due to a high organic matter content.

Slopes with thick organic mats and permafrost near the surface have some unique
hydrologic characteristics. These slopes show numerous small parallel lines, which are visible
on aerial photographs due to their slightly different vegetation. These lines are interpreted as
minor runoff channels (Kane et al., 1989). The organic mat is generally continuous across
these channels, and they apparently carry little suspended mineral matter. Because these
channels do not erode the mineral soil, they apparently do not tend to downcut and link up
into the dendritic drainage system typical of non-permafrost areas.

Larger ephemeral streams in the area breach the organic mat, carry a mineral load, and
have incised to form the more familiar dendritic drainage pattern.

Groundwater recharge, movement, and discharge is restricted in permafrost regions by
impermeable frozen soil (Williams, 1970). For this reason, there are relatively few
groundwater-discharge wetlands in the study area. Most wetlands are due instead to perching
of water on top of frozen soil, or by surface runoff into shallow depressions.
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One important exception is the groundwater recharge-discharge system consisting of the
moraine north of Nutuvukti Lake and the adjacent fen. The moraine is coarse-grained, has
little loess cover, and appears to be mostly permafrost-free. Groundwater infiltrates into the
moraine (probably dominantly in the spring, when snowmelt collects in the numerous small
closed depressions) and then is discharged into the fen below. As one would expect, the pH
of water in the fen is the same as that of the moraine sediments (5.6). Discharge is
sufficiently strong to keep the wetland free of permafrost and produce a northern ribbed fen
(National Wetlands Working Group, 1987), a relatively rare wetland type in northern Alaska.
Around the margins of this wetland are palsas (described above under "Permafrost”). Here
the discharge of relatively warm water is slower, allowing part of the wetland soils to freeze
into palsas.

Groundwater discharge occurs locally elsewhere into minerotrophic (nutrient-rich)
wetlands in the study area, though nowhere as actively as in the Nutuvukti fen. These
wetlands occur most often on gravelly terrace sediments (map unit Tw) in footslope positions.
The recharge that feeds these wetlands probably occurs through coarse-grained, unfrozen
crests of moraines and bedrock hills, through unfrozen bottoms of ephemeral ponds on
moraines, and through small upland streambeds.

Other evidence of groundwater movement in the study area is pingos, which occur In
several places on mountain footslopes. Water infiltrates through taliks on the mountain
(exactly where is uncertain) and moves under pressure under the permafrost, feeding the
growth of a subsurface body of ice on the footslope. The result is a pingo of the open-system
type (Hamilton and Curtis, 1982; Holmes et al., 1968).

Icings occur in cold climates where water reaches the surface and freezes, building up
layer-by-layer (Alekseyev, 1987) Icings are common where groundwater movement occurs
near the surface during the winter (Carey, 1973). Icings occur naturally near springs, locally
along rivers, and in small drainages where surface flow ceases but shallow groundwater
continues to move in channel sediments. lcing, together with flooding, is probably responsible
for the treeless, brushy vegetation of small stream flood plains in the study area.

Two icings in the study are large enough and persistent enough to be mappable on
1:250,000-scale, late spring and summer Landsat images (Dean, 1984). These icings occur
in the floodplain of Angayakachak Creek and a tributary of that creek in the far western part
of the study area, south of Lake Selby (Fig. 2); they are in map unit Ae, component 4.

Roads tend to increase icing formation by obstructing normal water movement. Unless
appropriate measures are taken, ice can overwhelm roads on slopes traverses and at stream
or river crossings.

Soils

Most soils in the study area are weakly weathered and have a surface accumulation of
organic matter; many also have permafrost near the surface and are wet due to perching of
water above the permafrost. These properties are due to soil formation in a cold climate on
generally young parent materials. Soils are described in greater detail in Chapters 3, 4, and
6.

Soils on fine-grained materials (loess and silty colluvium) in the study area generally have
a surface organic layer 10 to 50 cm thick, permafrost within one meter of the surface, and
mineral soil that is grayish due to biochemical reduction while in a saturated state. Thin
lenses of nearly pure ice are often present near the permafrost table. Cryoturbation is
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Fig. 2. Location of large, persistent stream icings. Hughes D-6 quadrangle, scale 1:63,360.
Icings are near 66 deg 49 min N, 155 deg 40 min W. Boundaries were inferred from
vegetation patterns on July, 1979 color-infrared aerial photographs, using Dean’s {1984) map
as a guide.
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indicated by irregular buried masses of organic-rich material in the soil profile and by the
presence of earth hummocks. In tundra areas, cryoturbation also produces mudboils on the
surface. These soils usually are classified as Pergelic Cryaquepts or Histic Pergelic Cryaquepts
(Soil Survey Staff, 1992).

Different soils occur where fires have altered the thermal properties of the soils by
destroying the vegetation and some of the surface organic soil layer (Moore and Ping, 1989).
In these soils, the permafrost table descends to a depth of more than 1.5 m, the soil becomes
drier, and the mineral soil becomes partly or completely oxidized. Irregular buried masses of
organic-rich material from previous cryoturbation are often present in these soils.

The changes in soils due to fire described above are common in the study area but by no
means the rule. Many permafrost soils maintain a high permafrost table and wet conditions
after fire. Deep thaw is apparently most likely on sites with fine-grained materials that were
rather well drained to start with; here disturbance by fire is sufficient to force the system over
a threshold to much drier and warmer soil conditions.

Soils on dry sites generally lack permafrost within 1.5 m of the surface regardless of fire
effects, and biochemical reduction of the mineral soil is weak or absent. Such soils occur
where the loamy surface layer is thin over coarse-grained subsoil, and on distinct topographic
convexities such as hill crests and shoulders. These soils usually have an organic surface
layer less than 10 cm thick. B horizons usually show some oxidation, and weak mottling near
the surface (indicating occasional wet conditions) is sometimes present. These soils usually
are classified as Typic Cryochrepts or Aquic Cryochrepts.

Soils with evidence of podzolization are occasionally encountered on the dry sites,
particularly in sandy materials. The only soil study to date in this part of Alaska (Ugolini et
al., 1981) emphasized podzolization. However, only 23 of 843 soil profiles (2.7%) described
in this study were classified as Spodosols. Apparently, podzolization can occur here, but only
under ideal conditions. Frozen soil probably prevents leaching during the spring snowmelt,
when the greatest excess of moisture is available. The moisture deficits or weak surpluses
typical of the summer period are not conducive to podzolization.

On flood plains, soils usually contain thin buried organic layers within stratified sand and
silt, and sand and gravel at depth. Where flooding still occurs at least occasionally, the
surface organic layer is generally less than 10 cm thick, permafrost is lacking, and soils are
not saturated in the summer. These soils are classified as Typic and Aquic Cryofluvents. Solil
material is essentially unweathered and has little or no mottling. Less frequently flooded areas
with thicker organic mats and thicker loamy surface layers have permafrost near the surface
and generally resemble the permafrost soils described at the beginning of this section (Pergelic
Cryaquepts). However, evidence of cryoturbation is uncommon in the flood plain soils.

Fertility of dry soils in the study area is high only where fresh mineral material is
periodically deposited on the soil surface. Cryofluvent soils on floodplains with at least
occasional flooding have a pH near 7 in the mineral soil and usually support a lush, nutrient-
demanding assemblage of deciduous shrubs and herbs. Soils with similar parent materials but
located on unflooded terraces (as well as essentially all other dry soils in the study area, on
moraines and bedrock uplands) have a pH between 5 and 6 in the mineral soil. These
unflooded soils support mainly nutrient-conserving evergreen trees, ericaceous shrubs, and
lichens. Perhaps the low cation-exchange capacity of the clay-poor parent materials in the
study area, and low organic-matter contents of the soils make them vulnerable to loss of
fertility with mild acidification, even in the absence of strong leaching.

Fertility of wet soils in the study area is also usually low, though in this case because
rooting is restricted (by wetness and frozen soil) to highly acidic (pH <5) organic surface
horizons. Many of the same nutrient-conserving plants that occur on dry sites occur here
also, although mosses and sedges are much more abundant on the wet sites. Exceptions to
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the low fertility rule on wet sites occur where nutrients are introduced by groundwater
discharge or flooding, such as on flood plains of small streams and in groundwater-fed
wetlands.

Vegetation

The vegetation of the study area is dominantly taiga (boreal forest), with tundra occurring
in the mountains above about 600 m (2000 feet) elevation, and in the lowlands at the west
end of the study area. Vegetation has been studied elsewhere on the south slope of the
Brooks Range outside of the study area (Christiansen, 1988; Cooper, 1989; Lev, 1987;
Melchior, 1976: Odasz, 1983). The vegetation of the study area is summarized below and
described in greater detail in Chapters 3 and 7.

Open black spruce (Picea mariana) forest is widespread in the Preserve. It occurs nearly
everywhere except active flood plains, wetlands too wet for trees, steep mountain slopes, and
tundra areas. Black spruce may be accompanied by paper birch (Betu/a papyrifera) or aspen
(Populus tremuloides), particularly on drier sites and recent burns. The understory of the black
spruce forests is various low shrubs, such as Betula glandulosa, Vaccinium vitis-idaea, V.
uliginosum, and Ledum palustre. On moist, concave slopes the ground is covered by mosses,
dominantly Hylocomium splendens, Pleurozium schreberi, and Sphagnum spp.; Polytrichum
spp. is common after fires. On drier sites the ground cover is usually dominated by C/adina
spp. lichens rather than mosses, probably due to the greater drought resistance of lichens
(Rowe, 1984).

White spruce (Picea glauca) forest occurs on two distinctly different types of sites in the
study area: flood plains, and steep mountain slopes with east, south, or west aspect. In both
cases the understory is dominated by alder (Alnus crispa) and stands are not extensive.

Flood plain areas that are occasionally to frequently flooded and disturbed by floating ice
in the spring have brush consisting of willow (Sa/ix) and poplar (Populus balsamifera); the
latter also forms forests successional to white spruce forests on less disturbed sites. Rarely
flooded areas on floodplains have the moist black spruce forest described above. Flood plain
vegetation shows many similarities with that of southern Interior Alaska (Viereck, 1970; Van
Cleve et al., 1986). One notable difference is the low canopy closure of most flood plain
white spruce forests in the study area, which are best described as alder thickets with a
sparse superstory of large spruce. Also, the alder understory here is not an earlier
successional stage being replaced by white spruce; dense alder is present in stands with very
old spruce and persists into later-successional stage black spruce forests.

Wet depressions in the study area often have a carpet of Sphagnum moss with sedges
(Carex). Nearly level areas on moraines that are too wet for trees generally have tussocks of
cottonsedge (Eriophorum) and pillows of Sphagnum moss, with a sparse cover of same low
shrubs listed above for black spruce forests.

Lowlands in the western part of the study area have a mosaic of forested and unforested
vegetation referred to here as tundra-forest ecotone (map units Ae and Ke). In the ecotonal
area, nearly treeless patches occur on gentle slopes as well as level areas, and trees within
or on the fringes of these patches show evidence of damage by windblown snow. Forest is
restricted to dry or wind-protected sites. This situations is in contrast to the nearly completed
forested lowlands further east; here only very wet, nearly level areas are treeless, and wind
damage is uncommon.

Unforested areas in the ecotonal area have cottonsedge (Eriophorum) tussocks on wetter
sites and low shrubs with lichens on better-drained sites; the latter have discontinuous
vegetation due to mudboils.
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Vegetation on mountain ridges above treeline is mainly open low scrub with fruticose
lichens. In alpine areas, significant areas are occupied by rock outcrops and rock rubble with
vegetation of only crustose lichens. Treeless alder and Vaccinium uliginosurn scrub occur on
mountain slopes below treeline that are disturbed by avalanches.

Vegetation in the study area is adapted to periodic wildfire (Foote, 1983; Christiansen,
1988). Black spruce has semiserotinous cones, that is, cones adapted to release seed after
fires (Viereck, 1973). Thus many black spruce forests in the study area have formed from
seed after fire. Birch and aspen regenerate from stump sprouts after fire, and colonize burns
faster than black spruce if they were present in significant density before the fire. Species
abundance is altered by fire, but vascular species composition is little altered. Mosses and
lichens show a more orderly succession after fire (Black and Bliss, 1978). Polytrichum moss
and Cladonia lichens dominate at early successional stages, while feathermosses (Hylocomium
splendens and Pleurozium schreberi) and Cladina lichens tend to take over later.

Fire history and behaviour

Wildfires have a major effect on the natural environment of the study area. Unpublished
Bureau of Land Management records (1956-1994) show that large fires occurred in the Kobuk
Preserve Unitin 1991, 1986, 1978, 1974, 1971, 1969, 1964, and 1959 (Table 3; Plate 2).
Numerous small fires (less than 200 ha) also occurred during this period. Our study indicates
large burns in the Norutak Hills region sometime during the decade prior to 1956 (Plate 2).
Fires since 1956 show little overlap, suggesting a reduced fire probability during at least the
first 30 to 40 years after a burn.

TABLE 3. FIRES IN THE KOBUK PRESERVE UNIT, 1956-1994'

Year Area, BLM fire

‘ acres numbers

| 1991 19100 B436, B614

" 1986 1000 A309
1978 1000 8545
1974 1800 8669, 8670
1971 400 8734 |
19689 36400 9497
1964 300 74
1959 4100 83, 84

'Source: unpublished records, USDI-BLM Fire Service, Fairbanks, AK

Wildfire behavior in interior Alaska is known for the major vegetation types (USDI-BLM,
1991; and unpublished material from the Alaska Dept of Natural Resources, Division of
Forestry). Fires spread readily in most black spruce forests due to the flammability of the
spruce, low shrubs, mosses, and lichens. Fires in black spruce forests are usually carried by
the surface fuels, with spruce crowns burning just behind the fire front.
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Similar fires can occur in white spruce forests where the understory is like that of typical
black spruce forest. However, white spruce forests with alder understory (mainly on flood
plains and mountain slopes) rarely burn, probably thanks to the low flammability of the alder
brush and lack of ladder fuels on the trees.

Birch and aspen forest are also less fire-prone than black spruce, due to higher moisture
content of the vegetation and lack of a continuous dry moss or lichen mat.

Graminoid tussock vegetation is quite fire-prone, thanks to the presence of dead
graminoid material. Fires are rare on sparsely vegetated gravel bars and alpine areas, and in
wet shrub thickets along small streams.

Wildlife

Sightings and sign (scat, browsed and broken stems) of moose (A/ces alces) are common
in deciduous brush on flood plains of major rivers and the numerous small ephemeral streams.
Moose sign is rare in the spruce forest that covers most of the study area. Some increase in
moose sign is noted in post-fire regeneration forests, although sign there is never as abundant
as on flood plains.

Caribou (Rangifer tarandus) are rare in the study area in the summer, but sign indicates
use of the preserve in winter. The study area falls within the wintering area of the Western
Arctic Caribou herd, although the main wintering grounds for this herd in recent decades have
been further west (Pat Valkenburg, Alaska Dept of Fish & Game, unpublished). Sign (scat,
grazed lichens, trampled lichens) is most common in dry spruce forest with substantial lichen
cover (vegetation site type "Dry terraces and uplands (lichen woodland)”, which occurs in
patches in many map units throughout the Preserve) and on lichen-rich lowland tundra areas
(in the western part of the preserve, map unit Ke, component 1).

Sign of bear (Ursus americanus and U. arctos) is most conspicuous in August along the
Kobuk River when dead salmon wash up on the shore. Bears presumably also use various
forest and tundra areas that are rich in berries (Empetrum nigrum, Vaccinium uliginosum, V.
vitis-idaea, Rubus chamaemorus), though sign is rare in these areas.

Wolves (Canis lupus) were heard and sighted frequently along the Kobuk River. Various
small and medium-sized predatory mammals are known to occur in the preserve: weasels
(Mustela erminea, M. nivalis), mink (Mustela vison), marten (Martes pennanti), river otter
(Lutra canadensis), wolverine (Gulo gulo}, red fox (Vulpes fulva), and lynx (Lynx canadensis).
Sightings and sign in summer are rare, however. Otters were sighted on the Walker Lake
outlet stream below the rapids, where groundwater discharge probably maintains open water
in the winter.

Beavers (Castor canadensis) inhabit quiet backwaters of the Kobuk and Reed Rivers, and
Beaver Creek. Snowshoe hares (Lepus americana) were present but uncommon during field
sampling.

Studies of small mammals in the preserve and nearby (Shelli Swanson, Gates of the
Arctic National Park, unpublished data) indicate that redbacked voles (Clethrionomys rutilis)
and yellow-checked voles (Microtus xanthognathus) dominate. Masked, pygmy, and dusky
shrews (Sorex cinereus, S. hoyi, and S. monticolus), brown lemmings (Lemmus trimucronatus)
and northern bog lemmings (Synaptomys borealis) are also present.

Microtine sign (diggings, runways, clipped graminoid material, scat) is common,
particularly in moist black spruce forest with moss ground cover. Microtines seem to prefer
sloping sites, probably for their better drainage. Voles are probably attracted to moist, mossy
sites by berries and cottonsedge (Eriophorum). Microtine sign increases noticeably as the
summer progresses and the current-year young add to the population.

A wide variety of birds occur in the preserve during the summer (Table 4). A few
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generalizations about bird habitat use can be drawn from notes taken during this study.
Shallow water for dabbling ducks (Northern shoveler and American widgeon) and Red-necked
Phalaropes is found mainly in ponds of unit Aw. A number of species occurred mainly near
rivers (map units Fr and Fc): Red-throated Loons, Ospreys, Bald Eagles, Semipalmated
Plovers, Gulls, Belted Kingfishers, and Bohemian Waxwings. Other waterfowl| species are
most common on large lakes. Snipes were usually found in the wetlands of map unit Tw, and
the single sighting of a Short-eared Owl also occurred there. Whimbrels were observed on
the tussock tundra of map unit Ae. Northern Waterthrushes and Lincoln Sparrows were
observed mainly in deciduous brush on small stream flood plains.

More information on the value of the map unit components to wildlife is given in the
Detailed Map Unit Descriptions (Chapter 3) and Table 16 (Chapter 5) of this report.

TABLE 4.- BIRDS OBSERVED IN THE KOBUK PRESERVE UNIT"

Order Gaviiformes, Family Gaviidae |

Red-throated Loon Gavia stellata
Pacific Loon Gavia pacifica
Common Loon Gavia immer

Order Podicipediformes, Family :Podidipedidae

Horned Grebe Podiceps auritus
Red-necked Grebe Podiceps grisegena

Order Anseriformes, Family Ana-t'idae:_:.":;

Greater White-fronted Goose Anser albifrons
Canada Goose Branta canadensis
Northern Shoveler Anas clypeata
American Wigeon Anas americana
Lesser Scaup Aythya affinis
Oldsquaw Clangula hyemalis
Surf Scoter Melanitta perspicillata
Red-breasted Merganser Mergus serrator

Order Falconiformes, Family Accipitridae

Osprey Pandion haliaetus

Bald Eagle Haliaeetus leucocephalus
Northern Harrier Circus cyaneus
Sharp-shinned Hawk Accipiter striatus
Northern Goshawk Accipiter gentilis
Red-tailed Hawk Buteo jamaicensis
Rough-legged Hawk Buteo /agopus

Order Galliformes, Family Phasiani.dae

Spruce Grouse Dendragapus canadensis

Order Gruiformes, Family Gruidae

Sandhill Crane Grus canadensis
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Order Charadriiformes

Family Charadriidae
Semipalmated Plover

Charadrius semipalmatus

Family Scolopacidae
Lesser Yellowlegs
Solitary Sandpiper
Wandering Tattler
Spotted Sandpiper
Whimbrel
Least Sandpiper
Common Snipe
Red-necked Phalarope

Tringa flavipes
Tringa solitaria
Heteroscelus incanus
Actitus macularia
Numenius phaeopus
Calidris minutilla
Gallinago gallinago
Phalaropus lobatus

Family Laridae
Long-tailed Jaeger
Mew Gull
Herring Gull
Glaucous Gull
Arctic Tern

Stercorarius longicaudus
Larus canus

Larus argentatus

Larus hyperboreus
Sterna paradisaea

Order Strigiformes, Family Strigidae

Great Horned Owl
Northern Hawk Owl
Great Gray Owl
Short-eared Owl

Bubo virginianus
Surnia ulula
Strix nebulosa
Asio flammeus

Order Coraciiformes, Family Alcedinidae

Belted Kingfisher

Ceryle alcyon

Order Piciformes, Family Picidae

Three-toed Woodpecker

Picoides tridactylus

Qrder Passeriformes

Family Tyrannidae
Olive-sided Flycatcher
Say’s Phoebe

Contopus borealis
Sayornis saya

Family Hirundinidae
Tree Swallow
Bank Swallow
Cliff Swallow

Tachycineta bicolor
Riparia riparia
Hirundo pyrrhonota

Family Corvidae
Gray Jay
Common Raven

Perisoreus canadensis
Corvus corax

Family Paridae
Boreal Chickadee

Parus hudsonicus




STUDY AREA SUMMARY

Family Muscicapidae

Ruby-crowned Kinglet
Gray-cheeked Thrush
Swainson’s Thrush
American Robin
Varied Thrush

Regulus calendula

Catharus minimus

Catharus ustulatus
Turdus migratorius
Ixoreus naevius

Family Motacillidae

American Pipit

Anthus rubescens

Family Bombycillidae

Bohemian Waxwing

Bombycilla garrulus

Family Emberizidae

Orange-crowned Warbler
Yellow Warbler
Yellow-rumped Warbler
Blackpoll Warbler
Northern Waterthrush
Wilson’s Warbler
American Tree Sparrow
Savannah Sparrow

Fox Sparrow

Lincoln’s Sparrow
White-crowned Sparrow
Dark-eyed Junco

Rusty Blackbird

Vermivora celata
Dendroica petechia
Dendroica coronata
Dendroica striata
Seiurus noveboracensis
Wilsonia pusilla
Spizella arborea
Passerculus sandwichensis
Passerella iliaca
Melospiza lincolnii
Zonotrichia leucophrys
Junco hyemalis
Euphagus carolinus

Family Fringillidae

Pine Grosheak
White-winged Crosshill
Redpoll

Pinicola enucleator
lLoxia leucoptera
Carduelis spp.

“Terminology follows Gibson {1993).
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Chapter 2: Methods

Cartographic

The detailed map units were designed to encompass areas with a consistent pattern of
landforms, soils, vegetation, and landscape-forming processes. Map unit boundaries were
drawn stereoscopically on 1:63,360 paper orthophoto quadrangles by interpretation of
1:60,000 color-infrared aerial photographs and 1:63,360 topographic maps. Boundaries were
then transferred to pin-registered mylar overlays of 1:63,360 mylar topographic maps, and
lines were adjusted to the stable-base topographic maps. The boundaries generally follow
major landforms, with vegetation used as a secondary guide. The minimum sized delineation
is generally about 1 square kilometer.

The physiographic map units (Plate 1) were distinguished on the basis of major landforms
and the geologic age of moraine deposition (Karlstrom et al., 1964; Hamilton, 1981).

Field: Land properties

Fieldwork was done in late June, July, and August of 1992 and 1993 by David K.
Swanson (of NRCS) and Donna Devoe (of NPS). Data on surficial geologic materials, soils,
and vegetation were collected on transects placed deliberately in representative areas of each
map unit. The transects were generally 1-3 km long with 6-20 stops. Soils were examined
using a shovel and bucket auger; the auger allows observations to a depth of 1.5 m, if rock
or frozen material does not prevent excavation.

Two levels of sampling intensity were used on transects. At all stops, the setting was
described: the soil was classified and its major features summarized; and the vegetation was
classified (Table 5). The vegetation was classified using a modification of the system by
Viereck et al. (1992): each stratum was classified to Level Ill in that system as if it were the
dominant stratum.

More data was collected at selected intensive sites (Table 6), in addition to the above
data: a complete soil description; estimated plant canopy cover for each species (or, in a few
cases, species group or genus; see the footnote to Appendix I) for a roughly circular area
within approximately 20 m of the soil pit; basal area, diameter, and age of selected dominant
trees; and estimated the time since last fire.

Because shallow soil borings give a limited picture of surficial geologic materials, these
materials were also examined in deeper natural exposures (mainly river cutbanks), and inferred
by study of geomorphology in the field and on aerial photographs.

Field: Landscape-forming processes

Because processes can rarely be observed directly, processes were identified by
observation of their characteristic features. The features associated with major processes
were obtained from the literature (Table 7).
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TABLE 5.--DATA COLLECTED AT ALL TRANSECT STOPS

Soil and Site
Transect, stop numbers
Mapunit
Date
Soil scientist
Location
aerial photograph number
USGS quadgrangle
latitude (of starting point)
longitude (of starting point)
Soil classification (Soil Survey Staff, 1992)
Surface soil texture and lower depth (textures from Soil Survey Staff, 1951)
Subsurface textures and lower depths
Elevation
Slope
steepness
aspect
shape
Landform
Position on slope
Geologic material
Organic surface layer thickness
Depth to: bedrock, frozen soil, water table, saturated soil, gleyed matrix, gleyed mottles
Presence of cryoturbation
Presence of buried organic horizons
Flooding frequency: estimated as frequent, >50 years in 100; occasional, 5 to 50 years in
100; rare, <5 years in 100; or none

Vegetation

Botanist
Each major vegetation stratum clasified to Level lll in Viereck et al. (1992)
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TABLE 6.--DATA COLLECTED AT INTENSIVE TRANSECT STOPS

Soils
Complete soil description: horizons symbols and depths, color, mottles, texture, structure,
consistence, pH, roots, horizon boundaries (Soil Survey Staff, 1951)

Vegetation

Time since last fire (< 10, 10-50, 50-100, > 100 vyears; or no evidence of fire), from tree
corings and BLM fire records

Basal area of trees (by angle gage)

For selected trees: crown class, diameter, age, width of last 10 rings, height

Cover class of litter, soil, rock, water, lichens, and moss. Cover classes are <1, 1-5, 5-25,
25-50, 50-75, >75%

Canopy cover class of each species (or genera if species not separable; Hulten, 1968; Viereck
and Little, 1972; Thomson, 1984; Crum and Anderson, 1981; Vitt et al., 1988; see
Appendix |). Cover classes are <1, 1-5, 5-25, 25-50, 50-75, >75%

Notes on use by wildlife (USDI-BLM, 1984; Anderson and Currier, 1973; Swanson and Barker,
1991)

TABLE 7.--MAJOR LANDSCAPE-FORMING PROCESSES IN THE STUDY AREA

PROCESS CHARACTERISTIC FEATURES

Abrasion of Damage to tree branches or lack of

plants by branches at snow surface level; flag-

windblown snow | form trees (Billings and Mooney,
1968).

Biochemical Gray soil colors; soil mottling (Rieger,

reduction 1983).

Creep Steep slopes; sediment buildup behind

deeply-anchored obstructions (Culling,
1963; Kirkby, 1967).

Cryoturbation Earth hummocks; mudboils; stone
polygons; deformed and discontinuous
soil horizons (Lundquist, 1969;
Mackay, 1980; Rieger, 1983; Tarnocai
and Zoltai, 1978; Zoltai and Tarnocai,
1981).

Flooding Buried organic matter in soil;
stratification of gravel, sand, and silt;
location on river flooplain or alluvial
terrace (Rieger, 1983).
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PROCESS

CHARACTERISTIC FEATURES

Glaciation

Streamlined bedrock forms; glacial
erratics, glacial till; morainal
topography (Boulton, 1974; Embleton
and King, 1975; Gravenor and
Kupsch, 1959; Sugden and John,
1876).

Groundwater
Discharge

Mineotrophic wetlands; pingos; icings
(Carey, 1973; Hamilton and Curtis,
1982: Holmes et al., 1968; Hopkins et
al., 1955; Williams, 1970; Zoltai and
Tarnocai, 1971, 1975).

Herbivory

Hedging and bark removal of woody
plants (moose, hares); disturbance of
lichen cover (caribou); clipping of
herbs (small mammals) (Anderson and
Currier, 1973; Batzli, 1980; Bryant et
al., 1992; Helle and Aspi, 1983;
Swanson and Barker, 1991; USDI-
BLM, 18984).

Ice segregation

Ice laminae; platy soil structure;
thermokarst; palsas (Chamberlain,
1981; Rieger, 1983; Williams and
Smith, 1989; Zoltai and Tarnocai,
1971, 1975).

Icing

Late-melting ice on floodplains;
disturbed vegetation on floodplains;
localized braiding of river channels
{Alekseyeva. 1987; Carey, 1973;
Sloan et al., 1976).

Loess deposition

Silt in a uniform blanket over
landscape (Pewe, 1955, 1975).

Plant succession

Regeneration different from current
canopy; different vegetation with
varying lengths of time since fire
(Foote, 1983; Lutz, 1956; Viereck,
1970, 1973; Zasada, 1971).

Riverbank erosion

Steep riverbanks with soil and plants
falling into river (Morisawa, 1968).

Rockfall

Talus: scree (Caine, 1974; White,
1981).

Snow avalanches

Avalanche boulder tongues (Luckman,
1977, 1978; Rapp, 1959).
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PROCESS CHARACTERISTIC FEATURES
Soil organic- Organic soil horizons (Rieger, 1983).
matter

accumulation

Solifluction, frost Solifluction lobes; sorted and

creep nonsorted steps and stripes; poorly
sorted, locally derived deposits on
gentle slopes (Benedict, 1970; Pewe,
It 1975; Washburn, 1356, 1980).

Thermokarsting Hummocky topography; closed
depressions; caving banks of ponds or
lakes (Burn, 1992; Czudek and
Demek, 1970; Pewe, 1982; Wallace,

1948).

Throughflow Vertical stiping in vegetation on
“ slopes; organic coloration of runoff;

permafrost with shallow active layer
and highly permeable organic surface
horizons (Haugen et al., 1982; Kane
and Hinzman, 1988; Kane et al.,
1989; Whipkey and Kirkby, 1878).

Wildfire Charcoal; fire-scarred trees; even-aged
stands of plants which seed or sprout
after fire (Lutz, 1956; Pyne, 1984;
Rothermal, 1983; Scotter, 1964;
Viereck, 1973, 1983; Zasada, 1971).

Definitions of map unit components

Map units were separated subjectively into major components. Components were
designed to include transect stops with similar landscape setting, soils, and potential
vegetation. Between one and six components were defined per map unit, depending on the
complexity of the unit. Each transect stop was assigned to a component; the unusual stops
that did not fit well into any major component were considered minor components. A count
of stops for each map unit and component is given in Table 8.

The area occupied by each component in each map unit was estimated from aerial
photographs and the field transects. These composition estimates apply to a medium-sized
delineation of the map unit (i.e., one of several square kilometers); some components may be
absent from smaller delineations. Inthe case of very large delineations, composition estimates
apply to any 10-20 square kilometer area within that delineation.
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TABLE 8.--COUNT OF TRANSECT STOPS IN EACH MAP UNIT AND COMPONENT

Map Transect Stops, by Component Total
Unit
1 2 _:%_—__—4_ 5 6| X ]

Ad 14 | 20 9 ’_- - - 5 48
Ae 10 8 8 2 3 - 2 33
Ah 14| 19 5 2 = -1 10 50
Aw 54 | 18 71 12 4 # 5 100
Ca 45 | 29| 12 6 - 3 104
Ck 11 4 6 1 - - 0 22
Cs 25 9 6 = - = 53
Fc 10 9 8 4 - - 5 32
Fr 43 | 13 51 13} 13 - 9 96
Ke 23 | 22 5 3 6 - 8 67
Ko 16| 13| 11 5| 15 1 4 65
Kw 5 7 3 1 - - 0 16
Mh 10 0 - - - - 1 11
M 8| 14 5 11 - 5 3 41
Nu 7 - - 5 2 5 2 9
Td | 21 - : x | 3 24
To 6| 6 2 = 3 -1 2 14
Tw | 22| 6| 3| 4 - -7 42
All 73 827

*Component "X" includes transect stops that do not fit any of the designated major
component; dash indicates no component of that number was established for that
manpunit. Approximately 1/4 of all stops have detailed soil descriptions and 1/3 have
detailed vegetation descriptions.
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Interpretive groups: the soil names and vegetation site types

The soil names listed in the Detailed Map Unit Descriptions (Chapter 3) and described
further in Chapter 6 refer to interpretive groups of soils created by joining map unit
components that contain soils with similar physical properties. Allcomponents grouped under
a soil name should have similar soil engineering properties, but may differ somewhat in
ecologic properties such as potential vegetation.

The vegetation site types listed in the Detailed Map Unit Descriptions (Chapter 3) and
described further in Chapter 7 are interpretive groups that were created by joining map unit
components with similar ecologic conditions for plant growth. The vegetation site types
correspond imperfectly to the soils grouped under soil names, because the site types depend
mainly on properties of the upper 0.5 m (the rooting zone), while the soil names depend on
an approximately 1.5 m-thick layer more significant to engineering.

Data analysis

Soils. Soil properties of each map unit component were summarized with medians and
ranges. Ranges were determined by excluding extreme values and reporting the range of
those remaining (Swanson, 1993). The highest 10% and lowest 10% were excluded from
numerical data (such as depth to frozen soil), while in the case of qualitative data (such as soll
texture), approximately 20% of the values judged to be most atypical were excluded.

The median and range for soil properties were calculated separately for each map unit
component and for each "Soil Name" interpretive group. Because most of the soil interpretive
groups are an amalgamation of data from several map unit components, the medians and
ranges for a group will not match exactly the medians and ranges for any components that
it includes. Where the component sample is small and contains outliers, the 10-to-90th
percentile range for a component may extend slightly outside of the 10-to-90th percentile
range for the interpretive group to which it belongs. Also, note that the detailed soil horizon
data summarized in Chapter 6 was collected only at intensive transect stops, while the soll
information in the map unit descriptions was summarized from the larger data set of all
transect stops.

In a few cases, the sample size for a map unit component was insufficient for data
analysis. To compensate, several similar components in different map units were joined
together, and the resulting summary was repeated in each individual component description
(Chapter 3). Specifically, all small stream flood plains on moraines (components Ae4, Ah4,
Awb5, Ke5, and KoB) were joined together for data analysis, and the summary was repeated
under each component. Likewise, small stream flood plains on the glaciated bedrock hills
(Cab and Ck4) were joined for data analysis.

The depths to frozen soil reported in the map unit descriptions are depths to frozen soil
during July and August of 1992 and 1993. The depth to permafrost is somewhat greater.
Also, frozen soil is reported to be absent in this report if no frozen material was encountered
in hand auger borings. Permafrost could in fact be present at depths greater than sampled
here (1.5 m, or shallower in the case of rocky soils).

Vegetation. The vegetation structure summaries in the Detailed Map Unit Descriptions
(Chapter 3) and Vegetation Site Type Descriptions (Chapter 7) were made using data from all
the transect stops by excluding 20% of the atypical observations as described earlier for soils.
If a stratum is sometimes absent from the stand, it is indicated in parentheses. The major
species listed for each map unit component (Chapter 3) were made by selecting the most
abundant plants in each stratum from the species summary tables for the vegetation site
types in Chapter 7, discussed below.
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The species constancy values in Chapter 7 are the percentage of intensive transect stops
at which a certain plant taxon was observed. Mean cover for each plant taxon was calculated
using only the sample stops where that taxon occurred; this convention was chosen to better
portray plants with a patchy distrubiton (i.e. are locally abundant). Means were calculated
from the cover class data by using midpoints of the cover classes (e.g., 15% for the 5-25%
cover class). Because the total moss and lichen covers were classified separately from the
individual species, the average species covers do not add up exactly to the average total

covers.
Compilation of land use and management information

The USDA texture, Unified and AASHTO textural classifications, and percent coarse
fragments, and pH are all based on field estimates. Soil pH measurements were made with
color indicators in the field. Permeability, available water capacity, shrink/swell potential,
potential for frost action, and risk of corrosion were estimated from the field data using
standard NRCS guidelines.

Suitability ratings for most land uses were made using standard NRCS guidelines, with
some modifications for subarctic conditions (Appendix Ill}). Ratings for wildlife habitat
suitability were made using criteria developed for this study; see the Wildlife Habitat Value
section of Chapter 5 for details. The suitabilities of the map units for a transportation corridor
(Chapter 5) were assessed using criteria in Environment Canada (1976), Johnston (1981),
McFadden and Bennett (1991), McRoberts and Morgenstern (1974}, U.S. Army (1966), and
personal communication with Alaska Department of Transportation engineers.
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Chapter 3: Map Unit Descriptions

Physiographic Map Unit Descriptions
(see Plate 1)

A. Ambler Moraines
(Detailed map units Ad, Ae, Ah, Aw)

Landforms: Undulating to very hilly moraines of Ambler age (age intermediate between
Walker Lake and Kobuk moraines). Morainal topography still apparent. Local relief
generally less than 60 m (200 feet), locally to 150 m (500 feet) where dissected by
the Kobuk River. Slopes 0-40%.

Geologic materials: Glacial till covered by more than 0.5 m of loess or colluviated loess in
most areas.

Soils: Mostly wet, silty soils with permafrost (locally drier with a thick active layer in burned
areas). Organic soils in depressions. Dry, shallow, gravelly soils on hilltops.
(Cryaquepts - Cryochrepts, cool - Cryochrepts, shallow)

CM. Colluvial Slopes and Mountains
(Detailed map units Ca, Ck, Cs, Mh, MI)

Landforms: Bedrock-cored hills with colluvial slopes and rocky summits. Lower-elevation
portions of this unit have been glaciated in some areas. Local relief generally more
than 150 m (500 feet). Slopes mostly 0-70%

Geologic materials: Bedrock outcrops, weathered bedrock, loess, glacial till, and colluvium.

Soils: Wet, loamy soils with permafrost on concave slopes (locally drier and with thick active
layer in burned areas). Dry, shallow, gravelly soils on upper slopes and crests.
(Cryaquepts, loamy substratum - Cryochrepts, cool - Cryochrpets, bedrock
substratum.)

FT. Flood Plains and Terraces
(Detailed map units Fc, Fr, Td, To, Tw)

Landforms: Nearly level alluvial plains. Local relief up to 15 m (50 feet) on terrace
escarpments.

Geologic materials: Stratified silty and sandy alluvium or silty loess over sand and gravel.
Fine-grained surface material thin or absent on some surfaces.

Soils: Dry soils with thin loamy surface over sand and gravel on frequently to occasionally
flooded areas near major rivers, and on some unflooded terraces. Wet, loamy soils
with permafrost on most rarely flooded and unflooded areas (locally drier with a thick
active layer in burned areas). (Cryofluvents - Cryochrepts, shallow - Pergelic
Cryaquepts.)
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K. Kobuk Moraines
(Detailed map units Ke, Ko, Kw)

Landforms: Rolling moraine of Kobuk age (oldest in the study area). Morainal topography
obliterated by erosion; surfaces now dissected by streams. Local relief generally less

than 150 m (500 feet).
Geologic materials: Glacial till and outwash covered by more than 1 m of loess and

colluviated loess.

Soils: Mostly silty, wet soils with permafrost (locally drier with a thick active layer in burned
areas). Dry, deep, silty soils without permafrost on hilitops. (Cryaquepts -
Cryochrepts, cool - Cryochrepts, silty.)

N. Nutuvukti Moraines
(Detailed map unit Nu)

Landforms: Very hilly moraine of Walker Lake age (youngest in the study area). Morainal
topography fresh. Local relief generally less than 30 m (100 feet). Slopes short and
steep, 0-35%.

Geologic materials: Coarse-grained glacial till (sand, gravel, cobbles, and boulders).

Soils: Dry, shallow, gravelly soils throughout, except in depression bottoms. (Cryochrepts,
shallow.)
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Detailed Map Unit and Component Legend

Ad Ambler moraines, dissected
1 Moist slopes and summits with post-burn thaw
2 Dry crests and slopes
3 Lower slopes with permafrost
Ae Ambler moraines, ecotonal (lowland tundra-forest)
1 Tussock tundra
2 Gentle slopes (forested)
3 Dry knobs
4 Small stream flood plains
5 Wet depressions with peat mounds
Ah Ambler moraines, hilly
1 Wet slopes with permafrost
2 Dry crests and slopes
3 Moist slopes with post-burn thaw
4 Small stream flood plains

Aw Ambler moraines, wet

Gentle slopes with permafrost
Dry knobs

Peat plateaus

Thermokarst depressions
Small stream flood plains

O h WN =

Ca Colluvium and Ambler till on bedrock-cored hills

Wet lower- to mid-slopes

Dry crests and upper slopes

Moist upper slopes and crests with post-burn thaw
Wet upper slopes and crests with permafrost
Small stream flood plains

O bW N =

Ck Colluvium and Kobuk till on bedrock-cored hills

1 Wet lower- to mid-slopes
2 Moist upper slopes and summits with post-burn thaw
3 Dry crests and upper slopes
4 Small stream flood plains
Cs Colluvial slopes
1 Striped colluvial slopes
2 Small stream flood plains
3 Gravelly slopes
4 Alluvial fans

Fec Creek flood plains
1 Moist flood plain with permafrost
2 Unfrozen wet areas and depressions
3 Dry flood plain

27
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Fr

Ke

Ko
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Nu
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To
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DETAILED MAP UNIT AND COMPONENT LEGEND

River flood plains

Rarely flooded areas with permafrost

Dry, occasionally flooded areas (tall scrub and poplar forest)
Gravel bars, frequently flooded

Dry, occasionally flooded areas (white spruce/alder forest)
Wet depressions and channels

N WwWwhN =

Kobuk moraines, ecotonal (lowland tundra-forest)
Mudboil tundra

Dry crests and upper slopes

Tussock tundra

Thermokarsting low areas

Small stream flood plains

GO A wWwN =

Kobuk moraines

Gentle slopes with permafrost

Striped colluvial slopes with permafrost
Dry crests and upper slopes

Gentle slopes with post-burn thaw
Wet, nearly level areas with peat

Small stream flood plains

DT WN =

Kobuk moraines, wet

1 Gentle slopes (tussocks)

2 Gentle to moderate slopes (forest)
3 Dry knobs

4 Thermokarst depressions

High Mountains
1 Steep slopes with rubbly soils
2 Rock outcrops

Low Mountains

1 Dry crests and upper slopes (forest and scrub)
2 Midslopes, unfrozen (forest)

3 Dry crests and upper slopes {tundra)

4 Steep north slopes with permafrost

Nutuvukti moraines
1 Dry crests and slopes

Dry river terraces
1 Level areas with shallow soils over gravel

Older river terraces
1 Areas of moist soils with post-burn thaw

2 Areas of wet soils with permafrost

Wet river terraces

1 Frozen terraces, mesotrophic

2 Thermokarst pits and ribbed fens
3 Frozen terraces, minerotrophic

4 Palsas and peat plateaus
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Detailed Map Unit Descriptions

Ad = Ambler Moraines, Dissected
(Nat.’l Coop Soil Survey name: Cryaquepts, cool - Cryochrepts, shallow - Cryaquepts
association, very hilly)

Map unit setting: lowlands in the vicinity of Lower Kobuk Canyon, where the Kobuk River and
its tributary streams have incised (Fig. 3). These moraines are intermediate in age
between the Kobuk and Nutuvukti moraines. Incision of streams has left most of the
moraine surface as a well-drained plateau. Elevation: 152 to 290 m (500 to 950 feet)

above sea level.

Component 1: Moist slopes and summits with post-burn thaw

Setting

Area covered by component: 10 to 60% of map unit

Position on the landscape: gentle crests and slopes of glacial moraines, usually in areas
burned within the past 100 years

Geologic material: loess over glacial outwash or colluvium

Slope shape: concave to plane

Slope steepness: 0 to 20%

Soil
Soil name: Cryochrepts, cool (Chapter 6)
Soil profile:

Organic matter

Silt loam or loam; or
gravelly silt loam, loam, or sandy loam

Very gravelly sandy loam or loam; or
extremely gravelly loamy sand or sand

Thickness of the organic mat: median 7 cm (range 2 to 14 cm)
Water table (Jul-Aug): none, but part of the upper 50 cm of soil is occasionally saturated
Depth to very or extremely gravelly material: median 75 cm (range 40 to 125 cm) from the

mineral soil surface
Redoximorphic features: low-chroma mottles throughout the profile of most soils; low-chroma

matrix occasionally also present in part of the profile

Vegetation
Structure: needleleaf open forest or woodland/open tall scrub/low scrub/moss and lichens;

() =stratum may be absent, /="over"
Major species: Picea mariana, Betula glandulosa, Ledum palustre, Vaccinium uliginosum,

Polytrichum spp., Cladonia spp.
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Vegetation site type: Burn thaw-susceptible terraces and uplands {Chapter 7)

Major Landscape-Forming Processes

Biochemical reduction - temporarily less active due to lowering of permafrost table after fire

Cryoturbation and ice segregation - temporarily less active due to lowering of permafrost
table; has produced fragmented soil horizons and earth hummocks

Herbivory - moose browsing

Soil organic-matter accumulation

Plant succession (Chapter 7)

Wildfire - black spruce forest (where present) carries fire well; deciduous post-fire regeneration
is less flammable.

Component 2: Dry crests and slopes
Setting g
Area covered by component: 20 to 50% of map unit
Position on the landscape: crests and upper slopes of glacial moraines
Geologic material. loess over glacial outwash or colluvium
Slope shape: convex to plane
Slope steepness: O to 40%

Soil
Soil name: Cryochrepts, shallow (Chapter 6)
Soil profile:

Silt loam, loam or sandy loam; or
gravelly silt loam, loam, or sandy loam

Thickness of the organic mat: median 3 cm (range O to 12 cm)
Water table (Jul-Aug): none within 150 cm of the surface
Depth to sand and gravel: median 45 cm range (range 25 to 75 cm) from the mineral soil

surface
Redoximorphic features: low-chroma mottles occasionally present in the upper 0.5 m

Vegetation
Structure: needleleaf, broadleaf, or mixed open forest or woodland/(open tall scrub)/low
scrub/lichens and moss; () =stratum may be absent, /="over"

Major species: Picea mariana, Populus tremuloides, Betula glandulosa, Ledum palustre,
Vaccinium uliginosum, Cladina spp., Polytrichum spp.
Vegetation site type: Dry terraces and uplands (lichen woodland)(Chapter 7)

Major Landscape-Forming Processes
Biochemical reduction - occurs but weak due to dryness
Herbivory - caribou graze lichens (where unburned); moose browse
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Soil organic-matter accumulation - occurs but is mited by dryness

Plant succession (Chapter 7)

Wildfire - black spruce forest (where present) carries fire well; deciduous post-fire regeneration
is less flammable.

Component 3: Lower slopes with permafrost

Setting

Area covered by component: 10 to 40% of map unit

Position on the landscape: midslopes and lower slopes of glacial moraines
Geologic material: organic matter over loess or colluvium

Slope shape: concave to plane

Slope steepness: O to 10%

Soil
Soil name: Cryaquepts (Chapter 6)
Soif profile:

QOrganic matter

Silt loam or loam

Permanently frozen silt
loam or loam

Thickness of the organic mat: median 25 cm (range 15 to 45 cm)

Water table (Jul-Aug): occasionally present near the mineral soil surface, and the thawed
mineral soil is usually saturated.

Depth to frozen soil {(Jul-Aug): median 53 cm (range 30 to 78 cm)

Redoximorphic features: low-chroma matrix present throughout the mineral soll

Vegetation

Structure: needleleaf open forest or woodland/closed low scrub/graminoids/moss; () =stratum
may be absent, /="over"

Major species: Picea mariana, Ledum palustre, Vaccinium uliginosum, Carex spp., Sphagnum

spp.
Vegetation site type: Frozen moraines and terraces, forested (Chapter 7)

Major Landscape-Forming Processes

Biochemical reduction

Cryoturbation and ice segregation - has produced mudboils, fragmented soil horizons, and
earth hummocks

Herbivory - microtine sign

Soil organic-matter accumulation

Plant succession (Chapter 7)

Wildfire - black spruce forest carries fire well. Wet lower organic horizon on some of this
component probably survives fires. After severe fires, some better-drained portions of
this component may convert to component 1.
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Minor Components

*Fragments of river terraces

*Moist depressions without permafrost
*Escarpments with 40 to 90% slopes
*Flood plains of small streams
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Ae = Ambler Moraines, Ecotonal (lowland tundra-forest)
(Nat.’l Coop Soil Survey name: Cryaquepts - Cryochrepts, shallow association, hilly)

Map unit setting: lowlands south of Selby Lake (Fig 4). These moraines are intermediate in
age between Kobuk and Nutuvukti moraines and still retain some morainal topography.
Loess is more than 0.5 m thick over most of the moraine. Elevation: 137 to 274 m (450
to 800 feet) above sea level.

Component 1: Tussock tundra

Setting

Area covered by component: 50 to 65% of map unit

Position on the landscape: gentle slopes and broad, nearly level crests of glacial moraines
Geologic material: organic matter over loess

Slope shape: plane to convex

Slope steepness: O to 5%

Soil
Soil name: Cryaquepts (Chapter 6)
Soil profile:

Organic matter

Permanently frozen silt
loam or loam
Thickness of the organic mat. median 27 cm (range 12 to 40 cm)
Water table (Jul-Aug): median depth to the water table 20 cm (range 15 to 25 cm)
Depth to frozen soil (Jul-Aug): median 30 cm (range 25 to 38 cm)
Redoximorphic features: low-chroma matrix throughout the mineral soil

Vegetation

Structure: closed low scrub/graminoids/moss; () =stratum may be absent, /= "over"
Major species: Ledum palustre, Vaccinium spp., Eriophorum vaginatum, Sphagnum spp.
Vegetation site type: Tussock tundra (Chapter 7)

Major Landscape-Forming Processes

Abrasion of plants by windblown snow - kills spruce foliage 0.5-1.5 m above the ground
surface; hinders or prevents growth of trees

Biochemical reduction

Cryoturbation and ice segregation

Herbivory - caribou probably graze sedges; microtine sign present

Soil organic-matter accumulation - produces tussocks

Thermokarst - potential if surface is disturbed

Throughflow - through organic surface layer
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Wildfire - spreads readily in dry graminoids; moist lower portion of the organic mat usually
survives fires

Component 2: Gentle slopes (forested)

Setting

Area covered by component: 15 to 20% of map unit

Position on the landscape: slopes of glacial moraines

Geologic material: organic matter over colluvium from loess and glacial till
Slope shape: plane to concave

Slope steepness: 0 to 12%

Soil
Soil name: Cryaquepts (Chapter 6)
Soil profile:

Organic matter

Silt loam, loam, sandy loam,
gravelly loam, very gravelly loam
Permanently frozen:

Silt loam, loam, sandy loam,
gravelly loam, very gravelly loam

Thickness of the organic mat: median 27 cm (range 12 to 44 cm)

Water table (Jul-Aug): Occasionally present near the mineral soil surface, and the thawed
mineral soil is usually saturated

Depth to frozen soil (Jul-Aug): median 27 cm (range 24 to 68 cm); locally deeper in burned
areas

Redoximorphic features: low-chroma matrix throughout the mineral soil

Vegetation

Structure: needleleaf open forest or woodland/closed low scrub/(graminoids)/moss;
() =stratum may be absent, /="over"

Major species: Picea mariana, Ledum palustre, Vaccinium uliginosum, Carex spp., Sphagnum
spp.

Vegetation site type: Frozen moraines and terraces, forested (Chapter 7)

Major Landscape-Forming Processes

Biochemical reduction

Cryoturbation and ice segregation

Soil organic-matter accumulation

Plant succession (Chapter 7)

Thermokarst - potential if surface is disturbed

Throughflow - through surface organic mat

Wildfire - spreads readily in black spruce forest. Moist lower portion of the organic mat
usually survives fires.
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Component 3: Dry knobs

Setting

Area covered by component: 10 to 20% of map unit

Position on the landscape: upper slopes and crests of glacial moraines
Geologic material: glacial till or outwash

Slope shape: convex to plane

Siope steepness: 0 to 35%

Soil
Soil name: Cryochrepts, shallow (Chapter 6)
Soil profile:

Organic matter

Gravelly loam, very
gravelly sandy loam

Extremely gravelly loamy
sand or sand

Thickness of the organic mat: median 2 cm (range 2 to 5 cm)

Water table (Jul-Aug): none within 150 cm of the surface

Depth to very or extremely gravefly material: median O cm (range O to 25 cm) from the
mineral soil surface

Redoximorphic features: none

Vegetation
Structure: mixed or deciduous forest or woodland/open low scrub/(lichens); () =stratum may
be absent, /="over"

Major species: Picea mariana, Populus tremuloides, Ledum palustre, Vaccinium ufiginosum,

Cladina spp.
Vegetation site type: Dry terraces and uplands (lichen woodland)(Chapter 7)

Major Landscape-Forming Processes

Biochemical reduction - occurs but weak due to good drainage

Herbivory - moose browsing

Soil organic-matter accumulation - occurs but hindered by dryness

Plant succession (Chapter 7)

Wildfire - spreads readily black spruce forest with lichens. Post-burn vegetation is less
flammable. Dry organic layer can be nearly consumed by severe fires.

Component 4: Small stream flood plains

Setting
Area covered by component: 3 to 5% of map unit
Position on the landscape: channels on glacial moraines
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Geologic material: alluvium
Slope shape: concave
Slope steepness: 0 to 5%

Soil
Soil profile:

Silt loam, or stratified
silt and sand

Very to extremely gravelly
loam, loamy sand, or sand

Thickness of the organic mat: median 6 cm (range O to 15 cm)

Water table (Jul-Aug): occasionally present within 50 cm of the surface, and the soil is
usually saturated within 50 cm the surface.

Depth to sand and gravel: median more than 50 cm (range 15 to more than 50 cm) from the
mineral soil surface

Redoximorphic features: low-chroma matrix in mineral soll

Vegetation

Structure: (tall scrub)/closed low scrub/(graminoids)/moss; ()=stratum may be absent,
/="over"

Major species: Salix spp., Vaccinium uliginosum, Calamagrostis canadensis, Drepanocladus
spp., Sphagnum spp.

Vegetation site type: Small stream flood plains on moraines (Chapter 7)

Major Landscape-Forming Processes

Biochemical reduction

Flooding and alluviation - frequent; prevents buildup of thick organic surface layer
Herbivory - moose browse willows

Icing - likely if natural drainage is blocked

Soil organic-matter accumulation

Throughflow

Component 5: Depressions with peat mounds

Setting

Area covered by component: 1 to 5% of map unit
Position on the landscape: depressions on glacial moraines
Geologic material: organic matter over loess

Slope shape: concave

Slope steepness: 0 to 2%

Soil
Soil name: Histosols (Chapter 6)
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Soil profile:

Organic matter

Permanently frozen
organic matter

Permanently frozen

silt loam
Thickness of the organic mat: 30 cm or more
Water table (July-Aug): none on the mounds, but at the surface in the hollows
Depth to frozen soil (Jul-Aug): median 35 cm (range 30 to 40 cm)
Redoximorphic features: low-chroma matrix in the mineral soil

Vegetation

Structure: closed low scrub/graminoids/mosses and lichens; () =stratum may be absent,
!l= " Overll

Major species: Ledum palustre, Vaccinium spp., Eriophorum spp., Sphagnum spp., Cladina

spp.
Vegetation site type: Pit and mound depressions, tundra (Chapter 7}

Major Landscape-Forming Processes

Biochemical reduction

Cryoturbation and ice segregation - produces peat mounds

Herbivory - caribou graze lichens; microtine sign present

Soil organic-matter accumulation

Plant succession (Chapter 7)

Thermokarst - produces 0.5 to 1 m of subsidence

Wildfire - spreads readily in dry lichens. Moist lower portion of the organic mat may survive
fire

Minor Components

*Wet, peat-filled, thermokarst pits in component 5
*Moist depressions without permafrost or peat
*Slopes steeper than 35%
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Ah = Ambler Moraines, hilly
(Nat.’| Coop Soil Survey name: Cryaquepts - Cryochrepts, shallow - Cryochrepts, cool
association, very hilly)

Map unit setting: lowlands in the eastern and central parts of the study area (Fig. 5). These
moraines are intermediate in age between Kobuk and Nutuvukti moraines and still retain
some original moraine topography. Loess is at least 0.5 m thick over most of the map
unit. Elevation: 122 to 457 m (400 to 1500 feet) above sea level.

Component 1: Wet slopes with permafrost

Setting

Area covered by component: 5 to 75% of map unit

Position on the landscape: slopes of glacial moraines

Geologic material. organic matter over colluviated loess and glacial till or outwash
Slope shape: plane to concave

Slope steepness: 2 to 18%

Soil
Soil name: Cryaquepts (Chapter ©)
Soil profile:

Organic matter

Silt loam, loam, or sandy loam; or
gravelly silt loam, loam, or

sandy loam

Permanently frozen: silt loam, loam,
or sandy loam; or gravelly silt loam,
loam, or sandy loam
Thickness of the organic mat: median 21 cm (range 14 to 50 cm)
Water table (Jul-Aug): occasionally present near the mineral soil surface, and the thawed
mineral soil is often saturated
Depth to frozen soil (Jul-Aug): median 45 cm (range 26 to 65 cm)
Redoximorphic features: low-chroma matrix throughout the mineral soil

Vegetation
Structure: needleleaf open forest or woodland/open tall or low scrub/graminoids/moss;

() =stratum may be absent, /="over"
Major species: Picea mariana, Betula glandulosa, Ledum palustre, Vaccinium uliginosum,

Carex spp., Sphagnum spp.
Vegetation site type: Frozen moraines and terraces, forested (Chapter 7)

Major Landscape-Forming Processes
Biochemical reduction
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Herbivory - microtine sign common

Ice segregation and cryoturbation

Soil organic-matter accumulation

Succession (Chapter 7)

Throughflow - mainly in the organic mat

Wildfire - spreads readily in black spruce forest; moist lower portion of the organic mat may
survive fire or may burn deeply to produce component 3

Component 2: Dry Crests and slopes

Setting

Area covered by component: 20 to 40% of map unit

Pasition on the landscape: crests and slopes of glacial moraines
Geologic material: loess over glacial outwash or glacial till
Slope shape: convex

Slope steepness: O to 30%

Soil
Soil name: Cryochrepts, shallow (Chapter 6)
Soil profile:

Silt loam; loam, sandy loam; or
Gravelly silt loam, loam, or sandy loam

Very or extremely gravelly sand, sandy
loam, or fine sand

Thickness of the organic mat: median 3 cm (range O to 10 cm)

Water table (Jul-Aug): none within 150 cm of the surface

Depth to sand and gravel: median 40 cm (range O to 75 cm) from the mineral soil surface
Redoximorphic features: low-chroma mottles rare in the loamy surface soil

Vegetation
Structure: needleleaf, broadleaf, or mixed open forest or woodland/low scrub/lichens;

() =stratum may be absent, /="over"

Major species: Picea mariana, Populus tremuloides, Ledum palustre, Vaccinium uliginosum,
Cladina spp.

Vegetation site type: Dry terraces and uplands (lichen woodland)(Chapter 7)

Major Landscape-Forming Processes
Herbivory - lichens grazed by caribou; aspen and birch trees browsed by caribou or moose

Soil organic-matter accumulation - occurs but limited by dryness
Podzolization - occurs locally in sandy areas

Succession (Chapter 7)
Wildfire - spreads readily in black spruce forest; organic mat consumed almost entirely by

severe fires
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Component 3: Moist slopes with post-burn thaw

Setting

Area covered by component. 0O to 60% of map unit

Position on the landscape: moraine slopes, usually in areas burned within the past 100 years
Geologic material: loess over glacial till

Slope shape: plane to concave

Slope steepness: O to 8%

Soil
Soil name: Cryochrepts, cool (Chapter 6)
Soil profile:

Organic matter

Silt loam or loam; or
gravelly sandy loam

Sand and gravel

Thickness of the organic mat: median 6 cm (range 5 to 25 cm)

Depth to sand and gravel: median more than 150 cm {range 60 to more than 150 cm) from
the mineral soil surface

Water table (Jul-Aug): none within 150 cm of the surface

Redoximorphic features: low-chroma mottles usually present in the upper loamy material;
low-chroma matrix usually present in irregular patches or below 1 m depth

Vegetation

Structure: open needleleaf forest/open tall scrub/closed low scrub/moss and lichens;
() =stratum may be absent, /="over"

Major species: Picea mariana, Betula glandulosa, Vaccinium uliginosum, Ledumn plaustre,
Polytrichum spp., Cladonia spp.

Vegetation site type: Burn thaw-susceptible terraces and uplands (Chapter 7)

Major Landscape-Forming Processes

Biochemical reduction - temporarily weak due to lowered permafrost table

Ice segregation and cryoturbation - temporarily less active due to lowered permafrost table

Soil organic-matter accumulation

Throughflow - mainly through the organic mat

Wildfire - temporarily less flammable until fuels recover; component forms by severe burn of
component 1

Component 4: Small stream flood plains

Setting
Area covered by component: 5 to 10% of map unit
Position on the landscape: drainage channels on glacial moraines
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Geologic material: alluvium
Slope shape: concave
Slope steepness: 1 to 10%

Soil
Soil profile:

Silt loam or stratified

sand and silt

Very or extremely gravelly

loam, sandy loam, or sand

Thickness of the organic mat: median 6 cm (range O to 15 cm)

Water table (Jul-Aug): occasionally present within 50 cm of the surface, and the soil is
usually saturated within 50 cm of the surface

Depth to sand and gravel: median more than 50 cm (range 15 to more than 50 cm) from the
mineral soil surface

Redoximorphic features: low-chroma matrix throughout the profile

Vegetation
Structure: (tall scrub)/low scrub/graminoids/moss; () =stratum may be absent, /="over”
Major species: Salix spp., Vaccinium uliginosum, Calamagrostis canadensis, Drepanocladus

spp.
Vegetation site type: Small stream flood plains on moraines (Chapter 7)

Major Landscape-Forming Processes
Biochemical reduction

Flooding and alluviation - frequent
Herbivory - willows browsed by moose
Icing - likely if natural drainage is blocked
Soil organic-matter accumulation
Throughflow

Minor Components

*Flood plains of small streams

*Fragments of river terraces

*Seeps discharging groundwater

*Peat plateaus with thermokarst depressions

*Wet depressions without permafrost

*Escarpments bordering the Kobuk River flood plain with slopes up to 60%
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Aw = Ambler Moraines, Wet
(Nat.’l Coop Soil Survey name: Cryaquepts - Cryochrepts, shallow - Histosols association,
undulating)

Map unit setting: lowlands with gentle topography in the eastern and central parts of the
study area (Fig. 6). These moraines are intermediate in age between the Kobuk and
Nutuvukti moraines. Loess is at least 0.5 m thick over most of the moraine. Elevation:
137 to 366 m {450 to 1200 feet) above sea level

Component 1: Gentle slopes with permafrost

Setting

Area covered by component: 40 to 80% of map unit

Position on the landscape: gentle crests and slopes of glacial moraines
Geologic material: organic matter over loess or colluviated loess

Slope shape: concave, plane, or convex

Slope steepness: 0 to 8%

Soil
Soil name: Cryaquepts (Chapter 6)
Soil profile:

Permanently frozen
silt loam

Thickness of the organic mat: median 28 cm (range 15 to 50 cm)

Water table (Jul-Aug): occasionally present near the mineral soil surface, and the thawed
mineral soil is usually saturated

Depth to frozen soil (Jul-Aug): median 48 cm (range 29 to 65 cm) from the mineral soil

surface
Redoximorphic features: low-chroma matrix throughout the profile

Vegetation

Structure: (needleleaf open forest, woodland, or dwarf tree scrub)/low
scrub/graminoids/moss; () =stratum may be absent, /= "over”

Major species: Picea mariana, Betula glandulosa, Ledum palustre, Vaccinium uliginosum,
Eriophorum vaginatum, Sphagnum spp.

Vegetation site type: mainly Tussock wetland; also Frozen moraines and terraces, forested
(Chapter 7)

Major Landscape-Forming Processes
Cryoturbation and ice segregation - has produced earth hummocks and frost-churned soil; has

raised the surface on parts of this component, allowing thermokarst to occur
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Groundwater discharge - occurs locally in seeps

Herbivory - microtine sign common; microtine clipping of Eriophorum

Soil organic-matter accumulation - has produced tussocks and moss hummocks

Plant succession (Chapter 7)

Thermokarst - has resulted in 1 to 2 m of subsidence; produces component 4 from this
component

Throughflow - mainly through the organic mat

Wildfire - fires carry well across black spruce forest and graminoids of this unit; the moist
lower portion of the organic mat usually survives fires

Component 2: Dry knobs

Setting

Area covered by component: 5 to 20% of map unit

Position on the landscape: crest and slopes of glacial moraines
Geologic material: loess over glacial outwash or till

Slope shape: convex or plane

Slope steepness: O to 8%

Soil
Soil name: Cryochrepts, shallow (Chapter 6)
Soil profile:

Organic matter

Silt loam, loam or sandy loam; or
gravelly silt loam, loam, or sandy loam

Sand and gravel

Thickness of the organic mat: median 2 cm (range O to 8 cm)

Water table (Jul-Aug): none within 150 cm of the surface

Depth to sand and gravel: median 40 cm (range O to 75 cm) from the mineral soil surface
Redoximorphic features: low-chroma mottles occasionally present in loamy material

Vegetation
Structure: open needleleaf forest or woodland/tall or low scrub/lichens; () =stratum may be
absent, /="over"

Major species: Picea mariana, Betula glandulosa, Ledum palustre, Vaccinium uliginosum,

Cladina spp.
Vegetation site type: Dry terraces and uplands (lichen woodland)(Chapter 7)

Major Landscape-Forming Processes

Herbivory - caribou graze lichens; aspen, shrub birch, and willows browsed by caribou or
possibly moose

Soil organic-matter accumulation - occurs but limited by dryness

Plant succession (Chapter 7)

Wildfire - fires carry well across black spruce forest; the thin, often dry organic mat is likely
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to be consumed almost entirely by most fires

Component 3: Peat plateaus

Setting

Area covered by component: 0 to 40% of map unit

Position on the landscape: level low portions of glacial moraines
Geologic material: organic matter

Slope shape: plane

Slope steepness: 0to 1%

Soil
Soif name: Histosols (Chapter 6)
Soil profile:

Slightly decomposed

organic matter

Moderately to highly decomposed
organic matter

Permanently frozen: moderately to
highly decomposed organic matter

Thickness of the organic mat: more than 35 cm

Depth to moderately or highly decomposed organic matter: 10 to 30 cm from the surface

Water table (Jul-Aug): none; soil is occasionally saturated in the lower half of the thawed
layer

Depth to frozen soil (Jul-Aug): median 30 cm (range 28 to 35 cm)

Vegetation

Structure: needleleaf open forest, woodland, or dwarf tree scrub/closed low scrub/lichens;
()=stratum may be absent, /="over"

Major species: Picea mariana, Betula glandulosa, Ledum palustre, Vaccinium uliginosum,
Cladina spp.

Vegetation site type: Peat plateaus (Chapter 7)

Major Landscape-Forming Processes

Cryoturbation and ice segregation - ice segregation has raised the surface of peat plateaus,
allowing thermokarst to occur

Herbivory - caribou graze lichens

Soil organic-matter accumulation - occurred in past but is now limited by dryness

Plant succession (Chapter 7)

Thermokarst - produces component 4 from this component; has resulted in 1 to 3 m of
subsidence; increases after fire

Throughflow - mainly through porous surface peat

Wildfire - fires carry well across black spruce forest with dry lichens in this unit; a thick layer
of peat may burn because it is often dry
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Component 4: Thermokarst depressions

Setting

Area covered by component: 5 to 10% of map unit
Position on the landscape: depressions on glacial moraines
Geologic material: organic matter over lacustrine loam
Slope shape: concave or plane

Slope steepness: 0 to 1%

Soil
Soil name: Histosols, ponded (Chapter 6)
Soil profile:

Organic matter

Slightly decomposed
organic matter

Silt loam

Thickness of the organic mat: 100 cm or more
Water table (July-Aug): 0 to 5 cm from the surface
Redoximorphic features: low-chroma matrix in the mineral soil

Vegetation

Structure: {open low scrub)/graminoids/mosses; () =stratum may be absent, /="over"
Major species: Chamaedaphne calyculata, Carex spp., Sphagnum spp.

Vegetation site type: Thermokarst depressions (Chapter 7)

Major Landscape-Forming Processes

Groundwater recharge - probably occurs in some depressions without permafrost

Soil organic-matter accumulation

Thermokarst - produces this component from components 1 and 3; has resulted in 1 to 3 m
of subsidence

Component 5: Small stream flood plains

Setting

Area covered by component: 2 to 10% of map unit
Position on the landscape: channels on glacial moraines
Geologic material: alluvium

Slope shape: concave

Slope steepness: 1 to 5%
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Soil
Soil profile:

Organic matter

Silt loam or stratified
silt and sand

Very or extremely gravelly

loam, sandy loam, or sand

Thickness of the organic mat: median 6 cm (range O to 15 cm)]

Water table (Jul-Aug): occasionally present within 50 cm of the surface, and the soil is
usually saturated within 50 cm of the surface

Depth to sand and gravel: median more than 50 cm (range 15 to more than 50 cm) from the
mineral soil surface

Redoximorphic features: low-chroma matrix throughout the profile

Vegetation

Structure: (tall scrub)/closed low scrub/(gramnoids)/moss; () =stratum may be absent,
/="over"

Major species: Salix spp., Vaccinium ufiginosum, Calamagrostis canadensis, Drepanocladus
spp.

Vegetation site type: Small stream flood plains on moraines (Chapter 7)

Major Landscape-Forming Processes

Flooding - frequent; limits buildup of surface organic mat

Herbivory - moose browse willows

Icing - likely if drainage is blocked

Soil organic-matter accumulation

Plant succession (Chapter 7)

Throughflow

Minor Components

*Groundwater-discharge seep areas

*Moist depressions without peat or permafrost

*Fragments of river terraces

*Burned areas of component 1 with permafrost temporarily at more than 0.5 m depth
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Ca = Colluvium and Ambler Till on Bedrock-Cored Hills

(Nat.’l Coop Soil Survey Name: Cryaquepts, loamy substratum - Cryochrepts, bedrock
substratum - Cryochrepts, cool association, hilly)

Map unit setting: bedrock hills in the eastern half of the study area (Fig. 7). The Ambler
glaciation streamlined the bedrock hills and deposited a thin layer of till. Landforms have
since been modified by slope processes and soils enriched in silt by loess deposition.
Elevation: 122 to 700 m (400 to 2300 feet) above sea level

Component 1: Wet lower- to mid-slopes

Setting

Area covered by component: 20 to 65% of map unit

Position on the landscape: middle and lower portions of slopes on glaciated bedrock uplands

Geologic material: organic matter over colluvium from loess, glacial till, and weathered
bedrock

Slope shape: concave to plane

Slope steepness: 2 to 15%

Soil
Soil name: Cryaquepts, loamy substratum (Chapter 6)
Soil profile:

Organic matter

Silt loam, loam, sandy loam;
gravel and silt loam, loam,
or sandy loam

Permanently frozen: silt loam,
loam, sandy loam; gravel and
silt loam, loam, or sandy loam

Thickness of the organic mat: median 22 cm (range 10 to 44 cm)

Water table (Jul-Aug): occasionally present near the mineral soil surface, and the thawed
mineral soil is often saturated

Depth to frozen soil (Jul-Aug): median 47 cm (range 34 to 67 cm)

Redoximorphic features: low-chroma matrix throughout the mineral soil

Vegetation
Structure: open needleleaf forest, woodland, or dwarf tree scrub/(tall scrub)/closed low
scrub/{(graminoids)/moss; () =stratum may be absent, /="over"

Major species: Picea mariana, Alnus crispa, Ledum palustre, Vaccinium uliginosum, Carex

spp., Sphagnum spp.
Vegetation site type: Striped colluvial slopes (Chapter 7)
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Major Landscape-Forming Processes

Biochemical reduction

Cryoturbation and ice segregation - has produced broken soil horizons, mudboils, and earth
hummocks

Flooding and alluviation - could occur as channels (component 5) wander across the slope

Herbivory - microtine sign present

Icing - likely if natural drainage is blocked

Soil organic-matter accumulation

Plant succession (Chapter 7)

Thermokarst - occurs locally; could occur widely if surface is disturbed

Throughflow - through surface organic mat
Wildfire - spreads readily in spruce forest on long, continuous slopes; moist lower portion of

the organic mat usually survives fires

Component 2: Dry crests and upper slopes

Setting

Area covered by component. 5 to 25% of map unit

Position on the landscape: crests, shoulders, and upper slopes of glaciated bedrock uplands
Geologic material: loess over glacial till or weathered bedrock

Slope shape: convex to plane

Slope steepness: 0 to 25%

Soil
Soil name: Cryochrepts, bedrock substratum (Chapter 6)
Soil profile:

Organic matter

Silt loam, loam, sandy loam;
gravelly silt loam, loam, sandy loam

Very to extremely gravelly
silt loam, loam, sandy loam, or sand

Thickness of the organic mat: median 2 cm (range O to 8 cm)

Water table (Jul-Aug): none within 150 cm of the surface

Depth to very or extremely gravelly material: median 38 cm (range O to 60 cm) from the
mineral soil surface surface

Depth to bedrock: estimated 0.5 to 1.5 m

Redoximorphic features: low-chroma mottles rarely present in loamy surface layer

Vegetation

Structure: open needleleaf or mixed forest or woodland/(open tall scrub)/low scrub/lichens;
() =stratum may be absent, /="over"

Major species: Picea mariana, Populus tremuloides, Betula glandulosa, Ledum palustre,
Vaccinium uliginosum, Cladina spp.

Vegetation site type: Dry terraces and uplands (lichen woodland)(Chapter 7)
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Major Landscape-Forming Processes

Herbivory - caribou graze lichens

Soil organic-matter accumulation - occurs but hindered by dryness

Plant succession (Chapter 7)

Wildfire - spreads readily in spruce forest on long, continuous slopes; organic surface layer
may be consumed almost entirely by severe fires

Component 3: Moist upper slopes and crests with post-burn thaw

Setting

Area covered by component: O to 40% of map unit

Position on the landscape: crests, shoulders, and slopes of glaciated bedrock uplands;
generally in areas burned within the past 100 years

Geologic material: loess over colluvium, glacial till, and weathered bedrock

Slope shape: convex, plane, or concave

Slope steepness: 0 to 20%

Soil
Soil name: Cryochrepts, cool (Chapter 6)
Soil profile:

Organic matter

Silt loam, loam;
gravelly loam
Very to extremely gravelly
loam or sandy loam

Thickness of the organic mat: median 7 cm (range O to 22 cm)

Water table (Jul-Aug): none within 150 cm of the structure

Depth to very or extremely gravelly material: median 80 cm (range 40 to more than 150 cm)
from the mineral soil surface

Redoximorphic features: low-chroma mottles present in loamy surface soil; bodies of low-
matrix material occasionally present also

Vegetation

Structure: open needleleaf forest or woodland/(tall scrub)/low scrub/(moss); () =stratum may
be absent, /="over"

Major species: Picea mariana, Betula glandulosa, Ledum palustre, Vaccinium uliginosum,
Polytrichum spp.

Vegetation site type: Burn thaw-susceptible terraces and uplands (Chapter 7)

Major Landscape-Forming Processes

Biochemical reduction - occurs but temporarily less active due to lowered permafrost table

Cryoturbation and ice segregation - has produced broken soil horizons and earth hummocks.
Temporarily less active due to lowered permafrost table

Soil organic-matter accumulation
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Plant succession - facilitates eventual rise of the permafrost table and conversion to

component 4 (Chapter 7)

Throughflow - through organic surface horizon

Wildfire - spreads readily in spruce forest on long, continuous slopes; deciduous post-fire
vegetation is less flammable. This component forms by severe burn of component 4.

Component 4: Wet upper slopes and crests with permafrost

Setting

Area covered by component: O to 30% of map unit

Position on the landscape: crests, shoulders, and upper slopes of glaciated bedrock uplands
Geologic material: loess over colluvium from loess, glacial till, and weathered bedrock
Slope shape: convex to plane

Slope steepness: O 1o 25%

Soil
Soil name: Cryaquepts, loamy substratum (Chapter 6)
Soijl profile:

Organic matter

Silt loam, loam

Silt loam, loam;
very to extremely gravelly
loam, or sandy loam

Permanently frozen:

silt loam, loam; very
to extremely gravelly
loam, or sandy loam

Thickness of the organic mat: median 13 cm (range 10 to 15 cm)

Water table (Jul-Aug): occasionally present near the mineral soil surface, and the thawed
mineral soil is often saturated

Depth to frozen soil (Jul-Aug): median 48 cm (range 14 to 95 cm)

Depth to very or extremely gravelly material: median unknown (range 12 to more than 50
cm) from the mineral soil surface

Redoximorphic features: low-chroma matrix usually present, beginning within 30 cm of the
mineral soil surface and extending downward

Vegetation

Structure: open needleleaf forest/open tall scrub/low scrub/moss; () = stratum may be absent,
/="over"

Major species: Picea mariana, Betula glandulosa, Ledum plaustre, Vaccinium uliginosum,
Sphagnum spp.

Vegetation site type: Burn thaw-susceptible terraces and uplands (Chapter 7)
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Major Landscape-Forming Processes

Biochemical reduction

Cryoturbation and ice segregation

Herbivory - microtine sign present

Soil organic-matter accumulation

Plant succession (Chapter 7)

Throughflow in organic surface layer

Wildfire - spreads readily in spruce forest on long, continuous slopes; organic surface layer
may be consumed almost entirely by severe fires, at which point this component is
converted to component 3.

Component 5: Small stream flood plains

Setting

Area covered by component. 5 to 15% of map unit

Position on the landscape: channels on slopes of glaciated bedrock uplands
Geologic material: alluvium and colluvium

Slope shape: plane to concave

Slope steepness: 5 to 20%

Soil
Soil profile:

Organic matter

Loam, silt loam, sandy loam

Very to extremely gravelly
silt loam, loam, sandy
loam, or sand
Thickness of the organic mat: median 9 cm (range O to 16 cm)
Water table (Jul-Aug): occasionally present near the mineral soil surface
Depth to gravelly material: median 45 cm (range O to 65 cm) from the mineral soil surface
Redoximorphic features: variable. Low-chroma mottles or matrix throughout the loamy
material, or features not present

Vegetation

Structure: (needleleaf open forest or woodland)/tall scrub/low scrub/forbs or moss;
() =stratum may be absent, /="over”

Major species: Picea glauca, Alnus crispa, Salix spp., Vaccinium uliginosum

Vegetation site type: Small stream flood plains in bedrock uplands (Chapter 7)

Major Landscape-Forming Processes

Biochemical reduction

Flooding and alluviation - frequent; prevents buildup of a thick surface organic mat
Herbivory - moose browse willows

Icing - likely if natural drainage is blocked
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Soil organic-matter accumulation
Throughflow

Minor Components

*Soils with permafrost and very to extremely gravelly material at the surface
*Slopes steeper than 25%

*Rock outcrops

*Thermokarst depressions in component 1

*Lower slopes with south aspect and no permafrost
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Ck = Colluvium and Kobuk Till on Bedrock-Cored Hills

(Nat.’l Coop Soil Survey name: Cryaquepts, loamy substratum - Cryochrepts, cool -
Cryochrepts, bedrock substratum association, hilly)

Map unit setting: bedrock hills in the southern part of the study area (Fig. 8). The Kobuk
glaciation streamlined bedrock and deposited a thin layer of till. Slopes have since been
greatly modified by slope processes. Loess is at least 1 m thick over most of the map
unit. Elevation: 152 to 579 m (500 to 1900 feet) above sea level

Component 1: Wet lower- to mid-slopes

Setting

Area covered by component: 40 to 50% of map unit

Position on the landscape: slopes of glaciated bedrock uplands
Geologic material: organic matter over loess and colluvium
Slope shape: concave to plane

Slope steepness: 3 to 10%

Soil
Soil name: Cryaquepts, loamy substratum (Chapter 6)
Soil profile:

Silt loam, gravelly silt loam

Permanently frozen: silt loam;
gravelly silt loam or sandy loam

Thickness of the organic mat: median 25 cm (range 13 to 45 cm)

Water table (Jul-Aug): occasionally present near the mineral soil surface, and the thawed
mineral soil is often saturated.

Depth to frozen soil (Jul-Aug): median 50 cm (range 38 to 80 cm)

Redoximorphic features: low-chroma matrix usually present throughout the soil profile

Vegetation

Structure: needleleaf open forest or woodland/low scrub/graminoids/moss; () = stratum may
be absent, /="over"

Major species: Picea mariana, Ledum palustre, Vaccinium uliginosum, Carex spp., Sphagnum
spp.

Vegetation site type: Striped colluvial slopes (Chapter 7)

Major Landscape-Forming Processes

Biochemical reduction

Cryoturbation and ice segregation - has produced earth hummocks and deformed soil horizons
Herbivory - microtine use likely

Icing - likely if natural drainage is blocked
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Soil organic-matter accumulation

Plant succession (Chapter 7)

Solifluction (past) - probably occurred during the Pleistocene and produced the long, smooth
slopes

Thermokarst - occurs locally and could become widespread if surface is disturbed

Throughflow - through the surface organic mat
Wildfire - spreads readily in spruce forest on long, continuous slopes; moist lower portion of

the organic mat usually survives fires

Component 2: Moist upper slopes and summits with post-burn thaw

Setting

Area covered by component. 25 to 35% of map unit

Position on the landscape: crests, shoulders, and upper slopes of glaciated bedrock uplands;
generally in areas burned within the past 100 years

Geologic material: loess over glacial till, weathered bedrock, or colluvium

Slope shape: convex to plane

Slope steepness: 3 to 8%

Soil
Soil name: Cryochrepts, cool (Chapter 6)
Soil profile:

Organic matter

Silt loam, sandy loam, or
gravelly silt loam

Very to extremely gravelly
silt loam, sandy loam, or sand

Thickness of the organic mat: median 10 cm (range 4 to 12 cm)

Water table (Jul-Aug): none within 150 cm of the surface

Depth to very gravelly material: median 100 cm (range 90 to more than 150 cm) from the
mineral soil surface

Redoximorphic features: low-chroma mottles sometimes present in the loamy surface soil

Vegetation

Structure: open needleleaf forest or woodland/low scrub/(lichens); ()=stratum may be
absent, /="over"

Major species: Picea mariana, Ledum palustre, Vaccinium uliginosum, Cladonia spp.

Vegetation site type: Burn thaw-susceptible terraces and uplands (Chapter 7)

Major Landscape-Forming Processes

Biochemical reduction - cccurs but weak due to lowering of permafrost table after burn

Cryoturbation and ice segregation - temporarily less active due to lowering of permafrost table
after burn

Soil organic-matter accumulation
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Plant succession - should facilitate rise of permafrost table with time (Chapter 7)
Wildfire - spreads readily in spruce forest on long, continuous slopes; post-fire deciduous
vegetation is less flammable; this component formed by post-burn thaw of soil.

Component 3: Dry crests and upper slopes

Setting

Area covered by component: 10 to 20% of map unit

Position on the landscape: crests and shoulders of glaciated bedrock uplands
Geologic material: loess over glacial till or weathered bedrock

Slope shape: convex

Slope steepness: Oto 12%

Soil
Soil name: Cryochrepts, bedrock substratum (Chapter 6)
Soil profile:

Organic matter

Silt loam, loam

Very to extremely gravelly
loam, sandy loam, silt loam

Thickness of the organic mat: median 6 cm (range 3 to 15 cm)

Water table (Jul-Aug): none within 150 cm of the surface

Depth to gravelly material: median 28 cm (range 20 to 70 cm) from the mineral soil surface
Depth to bedrock: Estimated 1to 2 m

Redoximorphic features: low-chroma mottles often present in the loamy surface soil

Vegetation

Structure: open needleleaf or mixed forest or woodland/low scrub/(moss and lichens);
() =stratum may be absent, /="over"

Major species: Picea mariana, Populus tremuloides, Ledum palustre, Vaccinium uliginosum,
Polytrichum spp., Cladina spp.

Vegetation site type: Dry terraces and uplands (lichen woodland)(Chapter 7)

Major Landscape-Forming Processes

Biochemical reduction - occurs but weak due to good dranage

Soil organic-matter accumulation - occurs but hindered by dryness

Plant succession (Chapter 7)

Wildfire - spreads readily in spruce forest on long, continuous slopes; organic surface layer
may be consumed almost entirely by severe fires
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Component 4: Small stream flood plains

Setting

Area covered by component: 10 to 15% of map unit

Position on the landscape: channels on slopes of glaciated bedrock uplands
Geologic material: alluvium and colluvium

Slope shape: plane to concave

Slope steepness: 5 to 20%

Soil
Soil profile:

Organic matter

Loam, silt loam, sandy loam

Very to extremely gravelly
silt loam, loam, sandy
loam, or sand
Thickness of the organic mat: median 9 cm (range O to 16 cm)
Water table (Jul-Aug): occasionally present near the mineral soil surface
Depth to gravelly material: median 45 cm (range O to 65 cm) from the mineral soil surface
Redoximorphic features: variable. Low-chroma mottles or matrix throughout the loamy
material, or features not present

Vegetation

Structure: (needleleaf open forest or woodland)/tall scrub/low scrub/forbs or moss;
() =stratum may be absent, /="over"

Major species: Picea glauca, Alnus crispa, Salix spp., Vaccinium uliginosum

Vegetation site type: Small stream flood plains in bedrock uplands (Chapter 7)

Major Landscape-Forming Processes

Biochemical reduction

Flooding and alluviation - frequent; prevents formation of a thick organic surface layer
Herbivory - moose probably browse willows

Icing - likely if natural drainage is blocked

Soil organic-matter accumulation

Throughflow

Minor Components
*Slopes steeper than 12%

*Thermokarst depressions in component A
*Rock outcrops
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Cs=Colluvial Slopes
(Nat.’l Coop Soil Survey name: Cryaquepts, loamy substratum - Cryofluvents, hillslopes -
Typic Cryochrepts, loamy-skeletal association, moderately steep)

Map unit setting: middle and lower slopes of bedrock highlands; in areas covered by slope
sediments with few or no bedrock outcrops (Fig. 9). Elevation: 122 to 762 m (400 to
2500 feet) above sea level.

Component 1: Striped colluvial slopes

Setting

Area covered by component: 40 to 80% of map unit

Position on the landscape: middle and lower slopes of bedrock-cored uplands
Geologic material: organic matter over colluvium

Slope shape: concave to plane

Slope steepness: 5 to 20%

Soil
Soil name: Cryaquepts, loamy substratum (Chapter 6)
Soil profile:

Organic matter

Silt loam, loam, sandy loam;
very gravelly loam or sandy loam;
extremely gravelly sandy loam

Permanently frozen: silt loam,
loam, sandy loam;

very gravelly loam or sandy loam;
extremely gravelly sandy loam

Thickness of the organic mat: median 18 cm (range 12 to 28 cm)

Water table (Jul-Aug): occasionally present near the mineral soil surface, and the thawed
mineral soil is usually saturated

Depth to frozen soil (Jul-Aug): median 43 cm (range 29 to 61 cm)

Redoximorphic features: low-chroma mottles or low-chroma matrix throughout the mineral

soil profile

Vegetation

Structure: needleleaf open forest or woodland/(tall scrub)/closed low scrub/mosses;
() =stratum may be absent, /= "over"

Major species: Picea mariana, Alnus crispa, Ledum palustre, Vaccinium uliginosum,
Sphagnum spp.
Vegetation site type: Striped colluvial slopes (Chapter 7)
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Major Landscape-Forming Processes

Biochemical reduction

Cryoturbation and ice segregation

Flooding and alluviation - currently none; could occur in the future as channels (component
2) migrate across the slope

Groundwater discharge - occurs locally at the base of slopes

Herbivory - microtine sign present

lcing - potential if natural drainage is blocked

Soil organic-matter accumulation

Plant succession (Chapter 7)

Solifluction - active where the map unit extends above treeline near Selby Lake; was probably
common throughout this unit during the Pleistocene

Thermokarst - potential if surface is disturbed

Throughflow - through organic surface layer

Wildfire - black spruce forest is flammable, but spread is inhibited by firebreaks of deciduous
brush (component 2)

Component 2: Small stream flood plains

Setting

Area covered by component: 10 to 45% of map unit

Position on the landscape: backslopes of bedrock-cored uplands
Geologic material: colluvium or alluvium
Slope shape: plane

Slope steepness: 5 to 25%

Soil
Soil name: Cryofluvents, hillslopes (Chapter 6)
Soil profile:

Organic matter

Silt loam, loam, sandy loam,
or gravelly loam

Very to extremely gravelly
silt loam, loam, or sandy loam

Thickness of the organic mat: median 8 cm (range O to 14 cm)

Water table (Jul-Aug): commonly present within 50 cm of the surface

Depth to very or extremely gravelly material. median 20 cm (range O to 70 cm) from the
mineral soil surface

Redoximorphic features: loamy soil material occasionally has low-chroma matrix

Vegetation

Structure: mixed or needleleaf open forest/closed tall scrub/low scrub/forbs; () = stratum may
be absent, /="over"

Major species: Picea glauca, Betula papyrifera, Alnus crispa, Salix spp., Vaccinium uliginosum
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Vegetation site type: Small stream flood plains in bedrock uplands {Chapter 7)

Major Landscape-Forming Processes

Biochemical reduction

Flooding and alluviation - frequent; prevents buildup of a thick surface organic mat
Herbivory - moose browse willows

Icing - potential if natural drainage is blocked

Soil organic-matter accumulation

Plant succession (Chapter 7)

Throughflow

Component 3: Gravelly slopes

Setting

Area covered by component. 0 to 30% of map unit

Position on the landscape: mid to lower slopes of bedrock-cored uplands
Geologic material: colluvium

Slope shape: plane

Slope steepness: 8 to 35%

Soil
Soil name: Typic Cryochrepts, loamy-skeletal (Chapter 6)
Soil profile:

Silt loam, loam;
gravelly loam, sandy loam
Very to extremely gravelly
loam or sandy loam
Thickness of the organic mat: median 12 cm (range 10 to 18 cm)
Water table (Jul-Aug): none within 150 cm of the surface
Depth to very or extremely gravelly material: median 28 cm (range O to 60 cm) from the
mineral soil surface
Redoximorphic features: none

Vegetation
Structure: needleleaf or mixed open forest/(tall scrub)/low scrub/moss; () =stratum may be
absent, /="over"

Major species: Picea mariana, Betula papyrifera, Alnus crispa, Betula glandulosa, Spiraea
beauverdiana, Vaccinium uliginosum, Hylocomium splendens, Pleurozium schreberi
Vegetation site type: Gravelly colluvium (Chapter 7)

Major Landscape-Forming Processes
Groundwater discharge - occurs locally at the base of slopes
Soil organic-matter accumulation
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Plant succession (Chapter 7)
Throughflow - in surface organic layer
Wildfire - fires carried well by black spruce forest, but spread is inhibited by firebreaks of

deciduous brush (component 2)

Component 4: Alluvial fans

Setting

Area covered by component. O to 20% of map unit

Position on the landscape: alluvial fans at the foot of bedrock upland slopes
Geologic material: alluvium

Slope shape: plane

Slope steepness: 3 to 8%

Soil
Soil name: Cryochrepts, shallow (Chapter 6)
Soif profile:

Organic matter

Silt loam, loam, sandy loam;
gravelly silt loam,

Extremely gravelly loam, sandy
loam, loamy sand, or sand

Thickness of the organic mat: median 7 cm (range O to 18 cm)

Water table (Jul-Au