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Abstract 
This atlas illustrates the interrelationships among the land

forms, soils and vegetation of a portion of the Arctic Coastal P lain 
of Alaska. The Prudhoe Bay region is dominated by an alkaline 
peaty coastal tundra, a type that has not been intensively studied. 
Forty-two vegetation communities, thirteen major landforms, and 
eight soil types are described. Several of the plant communities 
and one soil, the Pergelic Cryoboroll, have not been described pre
viously. The vegetation is discussed with respect to three important 
gradients: temperature, soil pH and soil moisture. Other aspects of 
the Prudhoe Bay environment, including geology, permafrost, and 
winter and summer climate, are discussed and illustrated. Also in
cluded are historical descriptions of the development of the oilfield 
and of selected scientific investigations in the Alaskan Arctic. 
Master maps present the landforms, soils and vegetation of a 
145-km 2 portion of the oilfield road network at a scale of 1:1 2,000. 
Derived geobotanical special purpose maps, useful for land-use 
planning and management of the ecosystem, are explained and 
several examples are shown for a 3.6-km2 portion of the oilfield. 

Cover: The lillie Putuligayuk River. Meandering tun· 
dra streams, low-centered polygons, high· 
centered polygons, onented thaw lakes, and 
dramed thaw lake basms are all characteristic 
features of the landscape withm the Prudhoe 
Bay regeon Photograph by D A. Walker 
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The first scientific party to cross the Alaskan portion of the 
coastal plain was that of F.C. Schrader and W.J. Peters in 1901 
under the auspices of the U.S. Geological Survey. Their report in
cluded a short list of plant species (Schrader and Peters 1 ~04). 
These geologists first applied the term Arctic Coastal Plain to the 
flat, lake-dotted tundra north of the Endicott Mountains. At the 
same time, gold prospectors, notably S.J. Marsh and F.G. Carter, 
investigated the Camden Bay-Canning River region in 1901-03. 
And from 1901 to 1912 H.T. (Ned) Arey lived in the neighborhood 
of the Canning River delta and became familiar with the Prudhoe 
Bay area. He provided Marsh with maps based on Inuit descrip
tions showing, among other things, the location of the Sawanukto 
River-the Sagavanirktok River of today. It is certain that in those 
early years of the century, prospectors reached the arctic coast by 
way of the Sagavanirktok (Leffingwell 1919). Leffingwell, under 
the aegis of the U.S. Geological Survey, conducted reconnaissance 
geological surveys in the lower Canning River-Flaxman Island re
gion and westward to Prudhoe Bay in 1901, from 1909 through 
1912, and again in 1913-14. Part of his work included preparation 
of a map Of the northern coast of Alaska (Fig. 7). The period of 
the early 1920's was one of considerable exploration by field par
ties of the U.S. Geological Survey north and west of the Colville 
River within what was then designated Naval Petroleum Reserve 
No.4. 

These early expeditions of discovery and geological reconnais
sance produced some information on the flora of the region, but 
this was mostly from the immediate coastal area (see Hulten 1940). 
The coastal plain was visited with increasing frequency beginning 
about 1945, especially by U.S. Geological Survey parties again in
vestigating Naval Petroleum Reserve No.4 (Reed 1958). Associ
ated with these investigations was Lloyd A. Spetzman, who con
ducted botanical studies and made numerous plant collections 
throughout the coastal plain region (Spetzman 1951, 1959). 

With the end of World War II and the opening of the Naval 
Arctic Research Laboratory at Barrow in 1947 (Reed and Ron
hovde 1971) an increasing number of scientists began investiga
tions on the coastal plain, mainly in the vicinity of Barrow. The 
oriented thaw lakes that characterize so much of the region were 
described by Cabot (1947) and Black and Barksdale (1949). Frost 
(1950) illustrated and discussed many of the regionally significant 
landscape elements of the coastal plain in a two-volume evaluation 
of soils and permafrost in Alaska prepared for the Army Corps of 
Engineers. Beginning in the late 1940's the U.S. Geological Survey 
began a comprehensive investigation of permafrost and polygonal 
ground (MacCarthy 1952, Black 1954, Brewer 1958, Lachenbruch 
et al. 1962). And in 1951 Wiggins published on the vascular plants 
of the Barrow region and their relationship to patterned ground. 
In 1954, Koranda completed a phytosociological study at Barrow, 
and the following year Churchill (1955) published on the phytoso
ciological and environmental characteristics of some plant com
munities at Umiat. 

In 1955 Tedrow and Hill published the first soil studies of the 
coastal plain at Barrow, although tundra soils in northern Alaska 
had already been portrayed generally by Kellogg and Nygard 
(1951). These investigations of a well-drained soil with affinities to 
the Podzols of more southern regions began a period of extensive 
soils investigations in the Barrow area that defined their morpho
logical, physical and chemical characteristics and their relationship 
to topography (Drew 1957, Drew and Tedrow 1957, Tedrow et al. 
1958, Tedrow and Cantlon 1958). In 1957 Britton published the 
single most important paper on the vegetation of the arctic tundra. 
In it he discussed vegetation, landforms and permafrost-related 
processes, including the thaw-lake cycle. Clebsch (1957, Clebsch 
and Shanks 1968) investigated the vegetation-climatic gradient be
tween Barrow and Atkasook (Meade River). 

Beginning in 1959 and extending through 1963 a large multi
disciplinary program was conducted at Cape Thompson. These 
studies produced the first detailed maps of soils, landforms and 
vegetation of a single northern Alaska landscape (Holowaychuk et 
al. 1966, Johnson et al. 1966). 

Douglas and Tedrow (1960) considered the tundra soils of 
arctic Alaska and many of their frost-induced morphological fea
tures, and Douglas (1961) and Hill and Tedrow (1961) published 
soil investigations from other areas. The problem of origin and de
velopment of the oriented thaw lakes received further considera
tion by Livingstone (1954) and Rex (1961), and in the late 1950's 
and early 1960's by Carson and Hussey (1959, 1962). Black re
viewed the thaw lake literature in 1969. Tedrow (1969) discussed 
coastal plain soils in relation to the oriented thaw lakes and thaw 
sinks. 

Throughout the 1960's soil, landform and vegetation investi
gations were extended to an ever-widening area of the coastal plain 
and adjoining foothills to the south. Koranda (1960) studied the 
vegetation of the Franklin Bluffs area just south of the Prudhoe 
Bay region. Tedrow and Brown (1962) described the soils of the 
foothills of the Brooks Range, and Brown (1962, 1966) completed 
a study of the soils of the Okpilak River region east of Prudhoe 
Bay. In 1965 MacNamara completed a study of the soils in the 
Howard Pass region, and in the same year Brown and Johnson 
(1965) published in detail on the relationships among soils, vegeta
tion and microenvironments at Barrow. Brown later described the 
relationship between soil properties and microrelief patterns for 
this same site (Brown 1969) and Brown et al. (1968) reported on 
the hydrology of a small basin adjacent to it. 

The pace of research on the tundra of the Arctic Coastal Plain 
began to accelerate in 1969 when a multinational interdisciplinary 
research effort was initiated on the dynamics of the tundra ecosys
tem as part of the International Biological Program Tundra Biome 
(Brown et al. 1969, Bunnell et al. 1975). Soil, vegetation and land
form studies were undertaken as part of that program (Tieszen 
1978, Brown et aI., in press, b). 

In 1973 the soils and vegetation studies were extended under 
the Tundra Biome research to the Prudhoe Bay region. Here, pre
vious investigations, together with those of Neiland and Hok 
(1975), showed soils and vegetation to be strongly influenced by 
microtopographic position. An experimental program was devel
oped to determine if soils and vegetation could be characterized 
and portrayed on a single landform base map similar to that devel
oped by Carey (1972) for the Barrow area (Webber and Walker 
1975, Everett 1975, Walker 1977). An analysis of the soils and 
their relation to the evolution of the Prudhoe Bay landscape was 
published by Everett and Parkinson (1977) and Parkinson (1978). 

A generalized soils map for arctic Alaska, including the 
coastal plain, was published at a scale of 1: 1 ,000,000 as part of the 
Alaska Regional Profiles series (Alaska, University 1975). It was 
based on exploratory soil surveys undertaken by the U.S. Depart" 
ment of Agriculture, Soil Conservation Service and since pub
lished (Rieger et al. 1979). In addition to the work of Carey (1972) 
already mentioned there was the more general work of Lewellen 
(1972), H.J. Walker (1973), and Sellmann et al. (1975) on coastal 
plain morphology, and of Wiseman et al. (1973) and Harper (1978) 
on coastal processes. The study by Sellmann et aJ. (1975) summar
ized the major sea level transgressions in northern Alaska. In 1971 
Young proposed a vegetation zonation for the Arctic and con
sidered broad changes in the vegetation of the region as a function 
of climate. Additional studies of shoreline erosion and subsea top
ography have been made by Hopkins and Hartz (1978) and Barnes 
and Reimnitz (1974). These investigations continue in part under 
the auspices of the Outer Continental Shelf Environmental Assess
ment Program (Weller and Norton 1977). A summary of literature 
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on winter water supplies in arctic Alaska published in 1977 (Wilson ' 
et al.) presents information on types of water sources and their 
geologic settings and uses. Kovacs and Morey (1979) located a 
freshwater pool in the Sagavanirktok River delta using impulse 
radar techniques. In 1977 a proposed wetland classification system 
for the Prudhoe Bay region was published which is particularly 
useful for purposes of waterfowl management (Bergman et al. 
1977). Finally Updike ana Howland (1979) have recently published 
a series of geologic maps of the Prudhoe Bay oilfield and discus
sions of hydrologic processes. 

This historical outline has of necessity focused on the broader 
or more general aspects of natural history and vegetation and soils 
research on the Arctic Coastal Plain and areas immediately to the 
south. Ideally, it serves as a background for the state-of-the
knowledge of vegetation, soils and landform analyses presented in 
this atlas. It should be pointed out that several summary papers 
and bibliographies exist of the hundreds of investigations on cli
mate, landforms, soils, fauna and vegetation (Gunn 1973, Britton 
1973). A significant number of those publications are the direct 
result of programs federally funded with partial oil industry sup
port, such as: 

• the NSF-sponsored U.S. Tundra Biome (Tieszen 1978, 
Brown et aI., in press, b, Hobbie, in press) 

• the more recent NSF-sponsored RATE (Research on Arc
tic Tundra Environment) program at Atkasook (Meade 
River) (Batzli and Brown 1976) 

• ONR-funded research, logistically supported by the Naval 
Arctic Research Laboratory (Reed and Ronhovde 1971). 
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Geology and Permafrost 
K.R. Everett 

Pre-Quaternary Geology 

P RUDHOE BAY IS UNDERLAIN by a major structural feature, the 
Barrow arch, which consists of uplifted lower Paleozoic rocks. 

Above the arch is approximately 3750 m of post-Devonian sedi
ments. The thickness of these rocks increases southward toward 
the Colville trough (Fig. 8). The pre-Cretaceous sediments beneath 
Prudhoe Bay are mostly terrestrial, having been derived from 
sources to the north. Repeated uplift of the Barrow arch, especi
ally during Triassic and Jurassic time, resulted in a number of ero
sional unconformities. One of the most important of these oc
curred near the end of the Jurassic, affecting not only Jurassic 
rocks but older rocks as well. By Early Cretaceous the Barrow arch 
and the northern sediment sources had begun to subside and the 
source of sediments shifted to the south in response to the rising 
Brooks Range. An Early Cretaceous marine shale deposited over 
the Late Jurassic unconformity provided an impermeable seal be
neath which hydrocarbons were trapped. The hydrocarbons are 
believed to be derived from the capping shale as nearly 2500 m of 
marine and non-marine sediments accumulated above it through 
the Mesozoic and into the Tertiary (Morgridge and Smith 1972). 

Quaternary Geology 
The Prudhoe Bay region is situated on a thick section of un

consolidated Quaternary sediments which lie unconformably on 
northward-dipping, weakly cemented sands, gravels, clays and 
silts of the Tertiary Sagavanirktok Formation. The majority of the 
Quaternary deposits are unconsolidated s~nds and gravels com
posed of reworked Tertiary materials and materials derived from 
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the Brooks Range to the south. They are similar to terrace and bed 
deposits of the present Sagavanirktok and Kuparuk Rivers. Over
lying these deposits are between 1.5 and 2.5 m of ice-rich silts with 
variable amounts of organic matter. The silts are probably equiva
lent to the Barrow member of the Gubik Formation (Black 1964). 
Juxtaposed with, or immediately overlying, the silts are deposits of 
loess 1 m or less thick that have been derived from the braided 
channels and deltas of the Sagavanirktok and Kuparuk Rivers. 
Surface organic deposits overlie the loess and, in many cases, are 
co-extensive with the underlying organic-rich sediments. Locally, 
sand dunes derived from the Sagavanirktok River overlie the silts. 

In the Prudhoe Bay region thaw lakes have modified the land
scape over the last 10,000 years through the combined processes of 
thermokarst and thermal erosion (Everett and Parkinson 1977). 
The initiation, expansion and eventual drainage of these lakes con
stitute the principal elements of the thaw lake cycle as originally 
defined by Hopkins (1949) and Britton (1957) (see Fig. 28). In a 
manner similar to that described by Brown et al. (in press, a) at 
Barrow, the growth of the larger and deeper lakes has melted the 
ground ice contained in the permafrost and lowered the land sur
face in some areas perhaps as much as several meters. Fluvial, 
aeolian and frost activity have been locally important in reworking 
these Holocene deposits. 

Remnants of the pre-thaw lake cycle surfaces, or primary land 
surfaces, occur as isolated ridges and shorelines. Reestablishment 
of permafrost in drained lake basins has resulted in a variety of 
polygonized forms, string bogs and, sporadically, pingos, the 
unique landform of the region (Fig. 9). 
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Figure 8. Geologic stratigraphic transect between the Prudhoe Bay region and the Brooks Range. 
Modified from Bennison (1974). 

Devonian 
Dk Kanavut Fm. 
Dm Metasediments 

Figure 9. Drained thaw lake near Prudhoe Bay. It drained through the chan
nel on the right. High-centered polygons are evident around the margins of the lake. 
The pingo in the basin is a result of permafrost becoming reestablished in the lake bed 
(see Fig. 42). 

Permafrost 
Permafrost is a condition of the Earth's surface in which a 

temperature below O°C has existed for two or more years (Lachen
bruch et aI. 1962). It is not implicit in this definition that ice be 
present although it commonly is. The, amount of ice depends on 
topographic position, material type, its porosity and permeability, 
and the past geomorphic history. At Prudhoe Bay permafrost ex
tends to a depth of about 660 m (Gold and Lachenbruch 1973, 
Howitt 1971, Fig. 10). This is the greatest known depth in Alaska. 

In portions of northern Alaska not covered by Quaternary 
glaciers, permafrost formed and was modified perhaps several 
times during the glacial and interglacial ages of the Pleistocene. In
creasing glacier ice during the last major glaciation (the Wiscon
sinan) caused a lowering of sea level and its retreat many kilo
meters north of the present coastline. The sediments exposed by 
the regression of the sea then froze to form permafrost on what is 
now the continental shelf. Relying upon evidence from Barrow, 
Brown (1965) determined that ice wedges were forming in a tundra 
somewhat colder and drier than at present. It is reasonable to as
sume then that thaw lakes were also present and that surface modi
fications as a result of these lakes (the thaw lake cycle) were taking 
place. Thus far, the oldest radiocarbon date from a lake basin on 
the Barrow tundra is 12,600 years old (Lewellen 1972). A date ob
tained from the basin of the lake drained for Pump Station No. 1 
(Everett 1975) indicates that thaw lakes could have been actively 
reworking the surface in the Prudhoe Bay region at least 9330 
years before present (Fig. 11). Several younger dates and associ
ated pollen profiles from peat sections in river cuts and coastal 
bluffs have been obtained from the Prudhoe Bay region (Andrews 
et aI., in prep.). 

Permafrost that formed on the exposed continental shelf is to
day still found in the subsea environment where it has persisted 
since marine inundation began at the close of the last glaciation 
(Lachenbruch and Marshall 1977, Sellmann and Chamberlain 
1979). At present the coastline in the Prudhoe Bay region is re
treating at an average rate of 1.5 m/yr, largely as a result of ther
mal erosion (Hopkins and Hartz 1978). As the newly eroded land
based permafrost is inundated it becomes part of the subsea 
permafrost. 



The perennially frozen sediments of the coastal tundra have 
relatively large volumes of ice, mostly in the upper 5 to 10 m 
(Brown and Sellmann 1973). The ice occurs as segregations (Fig. 
12) and wedge-shaped bodies (Fig. 13) related to the contraction 
crack polygons so characteristic of the entire coastal plain. 

The initial polygonal outline develops in response to rapid, in
tense winter cooling and subsequent contraction of the fine
grained coastal plain sediments (Fig. 14, Lachenbruch 1962). The 
narrow thermal contraction cracks thus formed are subsequently 
filled by ice in the form of winter hoarfrost or water produced 
from melting of the snow cover . The process of cracking and fill
ing, repeated over many centuries, results in the growth of vertical 
wedge-shaped masses of ice that penetrate many meters and may 
attain widths up to several tens of meters. The increase in volume 
caused by the expanding ice wedges commonly produces a buck
ling or heaving of the tundra on either side and parallel with them . 
The ridges or rims so produced, together with melting of the wedge 
tops, cause linear depressions or troughs to form immediately 
above the ice wedges that commonly define the polygonal surface 
pattern (Fig. 15 and 16). 

In the seasonally thawed soil or active layer of the tundra hor
izontal ice segregations (ice lenses) like those shown in Figure 12 
develop each fall as water moves by capillary action along a mois
ture tension gradient to the freezing plane. The amount of soil 
moisture below the freezing front and the rate at which freezing 
occurs govern the thickness of the individual segregations. A freez
ing front may also move up from the top of the permafrost table as 
the soil cools, especially in coarser-textured materials . The posi
tion of the segregated ice is determined to a considerable extent by 
the structure of the mineral soil, e.g. the platy structure inherent in 
silty soils provides physical boundaries toward which water moves . 
Segregated ice below the active layer dates to an earlier time when 
the saturated sediments were thawed. Segregations of nearly pure 
ice up to 5 m thick have be~n recorded in the Prudhoe Bay region 
but such thicknesses are rare and lenses a few millimeters to a few 
centimeters thick are more common. Below a depth of about 10 m 
ice lenses are uncommon, and the ice that does occur is mostly in
tergranular, cementing sand and gravel fragments . 

Maximum depth of seasonal soil thaw is approximately 1 m 
on the well-drained sandy and gravelly sites, and up to 50 cm in the 
areas of wet tundra. It is within the seasonally thawed soil or active 
layer that the processes of soil formation, frost churning or cryo
turbation and plant-soil interaction (i.e. nutrient cycling) take 
place. Summer temperatures in the active layer are generally low, 
although at the air/ soil or air/ vegetation interfaces they may reach 
30°C or higher on clear, sunny days. Even these high temperatures 
are quickly attenuated by the poor conductivity of the vegetation 
and the near-surface organic soil horizons. In the low-centered 
polygon areas typical of the Prudhoe Bay region, mean summer 
temperatures (21 June- 15 August) at 8 cm depth range between 3.6 
and 3.9 °C. This depth generally marks the lower boundary of 
maximum biological activity. 
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Figure 10. Generalized geothermal pro
files showing measured permafrost tem
peratures on land along the Alaskan arc
tic coast. The dashed lines represent extrapola
tions. From Gold and Lachenbruch (1973). 

Figure 13. Large ice wedges in tundra ex
posed near Drew Point, Alaska. At Prud
hoe Bay similar ice wedges occur beneath polygon 
troughs (Fig. 15 and 16). From Black (1976). 
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Figure 12. Segregation ice in silts 15 to 30 cm 
below the surface at Prudhoe Bay. Such ice is 
typical of frozen soils and sediments and its volume can 
reach 70070 . The scale is in inches. 
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Figure 14. The evolution of an ice wedge according to the contraction crack theory. Fine-grained 
mineral soils contract and crack in response to very low air temperature. The cracks are expressed at the surface commonly 
in polygonal forms. Winter hoarfrost and snow meltwater fill the crack, resulting in expansion of the ice mass. Surface ex
pression of the crack may disappear during the summer. These processes, repeated over long periods of time, produce ice 
wedges (Fig. 13) and much of the surface pattern, as seen in Figure 15. From Lachenbruch (1962). 

Figure 15. Detail of polygonal tundra surface at an experimental gas pipeline test site (Arctic Gas 
test facility) at Prudhoe Bay. At this site construction techniques for burial of 122-cm (48-in.) pipeline were tested 
and their effects on the surface and permafrost environments were evaluated. Letters (A and B) denote the portion of the 
trench detailed in Figure 16. 

B 

Figure 16. Detailed cross section of permafrost exposed in trench for experimental pipe buried at the 
Prudhoe Bay Arctic Gas test facility in April 1971. Large ice wedges underlie the polygon troughs shown in 
Figure 15. They may account for 40% or more of the subsurface volume. Segregation ice (Fig. 12) occurs in the areas be
tween ice wedges. Visual estimates of ice volume are recorded on the section. From Everett (unpubl.). 
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Climate 
D.A. Walker 

M OST OF THE PRUDHOE BAY REGION has ,a modified arctic 
coastal climatic regime (Brown et a1. 1975, Dingman et al.. 

in press), and can be distinguished from both the immediate 
coastal area, as exemplified by Barrow, Barter Island and the West 
Dock at Prudhoe Bay, and more continental inland areas, such as 
Atkasook, Umiat, Happy Valley and the Sagwon Uplands. Dead
horse (12 km from the coast) has more sunshine, less fog, and 
higher summer temperatures than stations on the coast, and lower 
summer temperatures than stations farther inland. July means 
range from 4°C at the coast to about 7°C at Deadhorse. The mean 
annual temperature of -13 °C places the Prudhoe Bay region with
in the arctic climatic zone as defined by Koppen (1936). 

The sun is above the horizon for 72 consecutive days (Fig. 17). 
Net annual radiation at the coast (Fig. 18) is probably comparable 
to that at Barrow, with 420 to 450 MJ/m2 yr, nearly all of which 
occurs from June to mid-September (Dingman et a1., in press). For 
comparison, the value at treeline in northern Alaska is about 670 
MJ/m2 yr (Hare and Ritchie 1972). 

Winter Climate (October to May) 
Temperature 

The sun is below the horizon for 49 consecutive days during 
midwinter (Fig. 17). The absence of incoming solar energy during 
this period leads to extremely low temperatures. Sea ice covers the 
coastal waters after mid-October, so that winter temperatures in 
the Prudhoe Bay region are not moderated by the ocean. Mean 
monthly temperatures are below O°C from September through 
May (Table 2, Fig. 19). During this period the region is typically 
covered by a deep polar air mass associated with a high pressure 
ridge over the ocean. A temperature inversion 1000 to 1500 m deep 
covers northern Alaska during most of the winter and keeps sur
face temperatures consistently low. Mean temperatures at Prud
hoe Bay for the months of January, February and March are 
around -30°C (Table 2), somewhat lower than at either Barrow or 
Kaktovik (Barter Island). The lowest temperature recorded was 
- 49 °C in February 1971 and January 1976. Skies are clear to partly 
cloudy more than 60010 of the time during winter (Brower et a!. 
1977). The clear weather is due mainly to (he dominance of high 
pressure conditions and the fact that frontal systems that do pene
(rate the area from the west or southwest are weak , and rarely dis
rupt the deep surface temperature inversion (Conover 1960). 

Winds 

Prudhoe Bay lies between two dominant pressure systems. 
One is an area of semi-permanent high pressure to the north that is 
responsible for anticyclonic airflow and easterly winds, and the 
other is a deep low over the Gulf of Alaska. In winter, winds are 
most commonly from the west (Fig. 20). From Table 3, which 
compares the available wind data from the coastal areas, we see 
that OUktok (about 50 km northwest of Prudhoe Bay) and Barter 
Island also have frequent wintertime westerly winds, while stations 
farther west (Lonely and Barrow) have winds mainly from the 
east-northeast. The strength and dominance of the westerly winds 
decrease as the Brooks Range is approached. Schwerdtfeger (1973) 
explained (he strong wintertime westerlies as being caused by a 
thermal wind that results when cold, stable air flows from the 
north and stacks against the barrier formed by the Brooks Range, 
resulting in a west wind parallel to the mountains. Occasionally, 
low pressure systems passing north of the coast also produce west
erly winds. The westerly winds occur with snowSlOrms and are im
portant in drifting new-fallen snow. The easterly winds often 
redistribute (he snow and also generate dust from the sand dunes 
on the west side of the Sagavanirktok River (Benson et al. 1975). 
The strong winds often produce ground blizzards. Chill factors are 
below _40 °C on over half the days in January, February and 
March and chill factors as low as -79°C have been recorded 
(Gamara and Nunes 1976). 

Figure 17. Annual distribution 
of times of sunrise and sunset, 
Prudhoe Bay, Alaska (70"'lO 'N, 
148°45 'W). Dashed lines, when pro
jected to hour scal~. give possible 
hours of sunsbine. Modified from 
Gamara and Nunes (1976). 

Table 2. Nine-year temperature 

AV8' maximum -24] -'Z4J - 25.5. -15.2 
Av~ , 'minlmum -30,5 -31,9 -32A -21.9 
Average -27,6 -2~.3 -18.6 

1911 
..... V2. -27.4 - 3'3.5 '-24,9 

">Av8 -36,8 ' - 40.1 · ~J2.6 

Averake -32,1 ~36,8 -28I 
1912 
,Avg. maximum -26,4 ~29 : 1 - 28,2 
Avg. m inimU.m -31,2 - 34.8 -34.1 
Aver~g(' - 28.8 , -31,9 

1973 ", 
--=19, 5 

" -359 
-~2.7 

Avg. n';~ xim um' - 24,8 -34,1 - '26.6 
Avg. mintmum -293 -3B_O - 33.9 
Avera !>," -J6~ 1 -JO.2 

1975 
Avg. ma"imum · -31 ,9 NO . -19.5 - 14,) 
Avg, m inimum -37-.4 ND - 28,0 -24.7 
Averag~ -34.7 ND - 23.7 - 19.5 

1976 
Avg. maximum '::n.5 - 27.7 
Avg. m inimum ~34;1 -36.1 -33.2 
..... verage -'3pB - 29,0 

1977 
Avg.'.maximum -20c4 - 24,4 - 26.7 -13.9 
Allg. minimum - 25'.6 -31.5 -36.6 -24.5 

, Averag~ , -23J - 28,0 -31,8 -19.2 

1978 
Avg. rii i~ inium - 17.1 " - 23.0 
..... vg, minimum -23.2 -2<).0 -29 ,8 
Average -20,1 - 26.0 -25, 1 

9·yr m<:,an (1970-78) 
Mean maximum -24,8 -27.7 -252 -14.3 
Mean minimum -30.8 -3 4,0 -330 -23.9 
Mean 27,9 -30.9 ~29 .0 -19.1 

record 
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Figure 20. Wind direction and 
velocity for the Prudhoe Bay 
region, June 1974 through 
June 1975. During late spring and 
summer tbe wind is predominantly 
from tbe east and northeast. How
ever, southerly components are com· 
mon during summer when tbe Arctic 
Front moves northward from the 
coast. During fall and throughout the 
winter a strong west and west-south
west component develops. Mean an
nual wind velocity is about 22 km/br. 
Highest means are during the spring, 
early summer and fall. Lowest mean 
velocities occur in late winter. Calm 
conditions develop especlall)' in late 
winter and are associated ~'ith deep, 
stable inversions and extremely low 
temperatures. From GamaNl and 
Nunes (1976). 
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Figure 18. Net radiation for five-day intervals over 
the coastal tundra at Barrow, Alaska. Variation of 
mean values shown b)' solid line; ... == maximum; • == mini
mum. nata based on the years 1962 and 1964-66 .• 'rom 
LeDrew and Weller (1978); based on Maykut and Church 
(1973). 

·c 

Figure 19. Yearly range in mean and extreme air 
temperature for the Prudhoe Bay region based on 
an eight-year record, 1970- 77_ 
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Figure 32. Unit 4. Left: Polygons in the sand dune area. Right: The same 
polygons showing the perennially wet centers. 

Figure 33. Unit 5. Left: Mixed polygon types near Gathering Center 1. Right: 
Terrain with Unit 7 in foreground and mixed polygon types in the middle ground 
between the lakes. This area is east of the Sagavanirktok River, near the coast. 

Figure 34. Unit 6. Left: Frost-boil terrain in the IBP study area. Right: Poor
ly defined perimeters of the frost boils are evident; see Figure 71 for frost boil 
with well-defined perimeter. 

Unit 4: Low-Centered Polygons, 
Rim-Center Relief ~O.5 m (Fig. 32) 

In this extensive unit the polygons tend to be more orthogonal 
than those of Unit 3 and relief contrast is commonly less than 0.5 
m. Basin areas of these polygons are quite wet, with water at or 
near the surface throughout the thaw period. Landform elements 
commonly associated with Unit 4 are Units 7, 3 and O. 

Unit 5: Mixed High- and Low-Centered 
Polygons (Fig. 33) 

This landform unit contains high-centered polygons similar to 
those of Unit 1 and low-centered polygons undergoing topo
graphic reversal and conversion to high-centered polygons. The 
unit is restricted areally and represents incomplete topographic ad
justment to recently decreased base level, for example the drainage 
of a thaw lake or the relatively recent head ward extension of a trib
utary drainage. 

Unit 6: Frost-Boil Tundra (Fig. 34) 

Frost-boil tundra reaches its maximum development in the 
Prudhoe Bay region along the Putuligayuk River. The landform 
consists of two elements, the frost boils proper and the vegetated 
areas between them. The boils consist of active, frost-susceptible 
mineral materials exposed at the surface or apparently inactive be
neath a thin organic mat. The center spacing of individual boils is 
on the order of 2.5 m; however, areas with much closer spacings 
are common. Ordinarily other landform units do not occur within 
Unit 6, although Unit 9 may border it adjacent to the Putuligayuk 
River. 
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Figure 38. Unit O. Left: Non-patterned ground in the vicinity of the sand 
dunes. Right: Non-patterned ground (foreground) marginal to a shallow pond 
with emergent vegetation. 

Figure 39. Unit A. Left: Braided channel of the Kuparuk River. Right: An 
oblique view of same area. 

Figure 40. Sand dunes. Left: Sand dunes near the delta of the Sagavanirktok 
River. Prevailing winds are from the east-northeast (top of photo). Right: The 
same dunes; active part of dune is in foreground and partially stabilized coppice 
dunes are in background. From Everett and Parkinson (1977). 

Unit 0: Non-Patterned Ground (Fig. 38) 

Areas designated as non-patterned ground occur within the 
basins of recently drained thaw lakes and surrounding shallow, ac
tive thaw lakes. Such areas are wet, commonly with standing water 
throughout the thaw period. They are considered to represent 
some of the youngest areas in the landscape. Randomly distributed 
hummocks or short non-aligned hummock ridges, a few tens of 
centimeters in height, may characterize the surface in some locali
ties. Low relief, low-centered polygons of Unit 4 may compose up 
to 20010 of this unit. 

Unit A: Alluvial Floodplain (Fig. 39) 

This unit contains the river floodplains. Microtopographic ex
pression is commonly lacking or consists of undulating scour pits 
and abandoned stream channels and bars or the beds of intermit
tently flowing streams. 

Sand Dunes (Fig. 40) 

Although they do not appear on the main mapped areas in 
this atlas, sand dunes form a unique landform element in the area 
just west of the delta of the Sagavanirktok River. Dunes consist of 
sand ridges 1 to 2 m high extending leeward from stabilized or 
partly stabilized coppice-like dunes or dune remnants. Sandy areas 
between the ridges are mostly devoid of vegetation and commonly 
moist. In some areas polygon terrain similar to Unit 4 can be seen 
underlying areas recently or thinly covered by the sands. 







Soil Types 
Soil Unit 1, Pergelic Cryoboroll (Fig. 44) 

Order 

Suborder 

Great Group 

Subgroup 

Mollisols 

Borolls 

Cryoborolls 

Pergelic Cryoborolls 

These soils occupy the best-drained landscape elements in the 
Prudhoe Bay region, i.e. pingos and some well-developed high
centered polygons associated with old thaw lake shorelines, or 
drainageways. Such sites, especially the pingos, are underlain by 
mineral materials ranging in texture from very fine sandy loam to 
very gravelly sand. The exposed positions of these sites permit the 
accumulation of only a thin, discontinuous snow cover. The com
bination of site factors leads to rapid and relatively deep seasonal 
thaw, usually a meter or slightly more. 

Nodular carbonate deposits are common on the underside of 
gravels and cobbles on the surface as well as within the soil profile. 
Silt coatings are common on the upper surfaces of many coarse 
fragments, especially between the 30 and 80 cm depths. These fea
tures are not restricted to the Prudhoe Bay region and occur in 
many relatively well-drained arctic soils with coarse, calcareous 
parent materials. Their presence reflects the seasonal downward 
transfer of fines in meltwater together with the solubilization of 
carbonates and their subsequent precipitation in the profile during 
dry periods. 

The soils of the relatively well-drained sites, particularly the 
pingos, are unique to the Prudhoe Bay region in that they have a 
thick and well-developed mollic epipedon in which free carbonates 
have precipitated. The carbonate precipitate ranges between 5070 
and 15% by volume in the A horizon (Appendix B, site 2) . Thus, 
these soils have a calcic horizon. 

Soil Units 2, Pergelic Cryaquoll, and 6, Pergelic Ruptic Aqueptic Cryaquoll (Fig. 45 and 46). 

Order 

Suborder 

Great Group 

Subgroup 

Mollisols 

AQuolls 

CryaQuolls 

Pergelic CryaQuolls 

As the classification implies, these Mollisols occupy less well
drained environments than the Borolls, and mottles are common 
in the lower part of the mollic epipedon. Pergelic Cryaquolls may 
be the only soils present marginal to stream banks or on some 
slightly convex interfluves where microrelief is often less than 10 
cm, and in the form of large diameter high-centered polygons. 
Most such polygon patterns have superimposed on their surfaces 
eruptions of mineral materials, i.e. frost boils, or a network of 
smaller, polygonal markings, about 30 cm in diameter (see Fig. 
34). Thus the mollic epipedon is commonly interrupted and the 
term Ruptic may be applied to the subgroup name. These interrup
tions are seldom simple. There is usually a considerable amount of 
involution and contortion due to frost action, collectively referred 
to as cryoturbation. The disruptions increase in intensity as slope 
angles exceed 2 %. 

In the course of mapping, the soil-landform association just 
described has been separated from rather extensive areas, primar
ily interfluves and broad slopes adjacent to the Putuligayuk River, 
on which the Mollisols are interrupted by widely spaced mineral 
frost boils . The center spacing of the frost boils is on the order of 
2.5 m and the term Ruptic is applied at the subgroup level of classi
fication, viz. Pergelic-Ruptic-Cryaqueptic Cryaquolls. As yet, 
however, there is no established taxon. The mineral soils are tenta
tively assigned to the Cryaquept subgroup of the Inceptisols. 

The extent of the mineral soil interruptions, and as a conse
quence the extent of the Mollisols within the pedon, can seldom be 
appreciated by surface observation. The Pergelic Cryaquolls con
stitute about 20% of the undisturbed pedon, whereas the Pergelic 
Cryaquepts compose nearly 80% and are thus the dominant ele
ment. In such cases a soil association is recognized consisting of 
Pergelic Cryaquepts, Pergelic Cryaquolls, and occasionally Histic 
Pergelic Cryaquepts (Appendix B, site 4). 

Figure 45. Unit 2. These moderately well-drained organic-rich mineral soils 
are common on high-centered polygons (Landform Units 1 and 2) and on the 
well-developed rims of low-centered polygons (Landform Units 3 and 4). They 
are also associated with frost boils (Landform Unit 6) and constitute the principal 
soil of areas with reticulate microrelief (Landform Unit 9). In all of the above 
sites the Pergelic CryaQuolls may be associated with Pergelic Cryosaprists. 
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Cryoborolls have been described by Retzer (1974) from Rocky 
Mountain alpine environments where they are extensively devel
oped on well-drained base-rich materials. In Alaska, Rieger (1966) 
has described similar soils from near Tununak on Nelson Island, 
and Ugolini and Tedrow (1963) discuss a Rendzina soil (Cryobor
oil) from the Anaktuvuk Pass area in the Brooks Range. However, 
these soils all apparently lack a calcic horizon, although some dis
play carbonate deposition on the underside of gravel fragments. 

The Pergelic Cryoborolls of the Prudhoe Bay region represent 
the fullest expression of the regional climate on well-drained base
rich sites. They thus represent the zonal soil and are the eastward 
representative of the Pergelic Cryumbrepts/ Pergelic Cryochrepts 
(Arctic Brown soils) of the well-drained, base-poor environments 
found on the western coastal plain, for example the gravel beach 
ridges at Barrow (Drew and Tedrow 1957). 

Figure 44. Unit 1. Calcium carbonate precipitates appear as white granules 
and in small lenses at center of photograph. These organic-rich mineral soils oc
cupy well-drained sites on pingos (Landform Unit P) and some high-centered 
polygons (Landform Unit 1). Section is approximately 20 em long. 

Depending on their degree of drainage, the Cryaquolls in the 
Prudhoe Bay region have a wide range of morphologic characteris
tics. Those on high-centered polygons, closest to a drainage or on 
the more convex positions of interfluves, have characteristics akin 
to the Borolls. Those of the flatter and less well-drained frost-boil 
tundra described above, as well as those on sites well back from 
stream banks, intergrade with Inceptisols or less commonly 
Histosols. 

Figure 46. Unit 6. Section of an active frost boil. Mineral material appears to 
have been injected beneath the organic soil horizon. Buried organic material is in 
the shadow. A: Pergelic Cryaquoll (or in some cases Histic Pergelic CryaQuept). 
B: Pergelic Cryaquept. These soils form the components of Soil Unit 6. The term 
ruptic reflects the frost boil interruption of the A and B horizons of the Cryaquoll 
soil. 
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Soil Units 3(1) and 4(1), Histic Pergelic Cryaquept (Fig. 47) 

Order 

Suborder 

Great Group 

Subgroup 

Inceptisols 

Aquepts 

Cryaquepts 

Histic Pergelic Cryaquepts 

Histic Pergelic Cryaquepts occupy the wetter landscapes 
where they may be intimately associated with Histosols, Pergelic 
Cryohemists and/or Pergelic Cryofibrists. Simple examination of 
that part of the site exhibited in the active layer is usually not suffi
cient to determine which of the three soils is present at a given 
point. The decision rests upon examination of materials below the 
active layer, i.e. within the permafrost. A soil profile such as No. 
3(1) in Appendix B, site 1, may be characterized by between 18 and 
25 cm of very dark brown to very dark grayish brown, moderately 
decomposed but fibrous organic material. This constitutes a histic 
epipedon if the horizon terminates on silt or silt loam mineral soil 
that extends to a depth of 40 cm or more. Commonly, however, 
the surface organic horizon terminates on a relatively thin horizon 
of mineral material that is in turn underlain by more organic mate
rials, or in some instances organic-rich silts that extend to a depth 
of 40 cm or more. In such cases the soil may meet the criteria for 
an organic soil and, depending upon the predominant state of or
ganic matter decomposition, it will be classified as a Cryohemist or 
Cryofibrist. 

Histic Pergelic Cryaquepts are widely distributed in the Prud
hoe Bay region, especially in areas of low-centered polygons (Fig. 
31 and 32) where they are most commonly associated with Pergelic 
Cryohemists or Pergelic Cryofibrists. They also occur in the very 
wet areas that lack surface patterns or have strangmoor patterns. 

Where the soil occurs in rim elements of low-centered poly
gons, the upper horizons commonly are highly decomposed and 
assume many of the morphologic characteristics of a mollic epipe
don. In such relatively well-drained sites the soils show a definite 
nodular carbonate-oxidized iron banding. The carbonates appear 

light-colored and usually in a position above the rust-colored ferric 
materials. The iron occurs as soft segregations or as stains, prob
ably on the carbonates. The depth of the banding within the A 
horizon appears related to drainage, being deeper in the better
drained sites. The iron band probably marks the seasonal mean 
limit of oxidizing conditions in the soil. Depending upon the 
morphology of the portion of the profile below the active layer, 
some polygon rim soils may be regarded as Pergelic Cryaquolls. 

In contrast to the Histic Pergelic Cryaquepts of the wetter 
landscapes, those associated with the low centers of polygons that 
become dry during the summer may show a zone of carbonate seg
regation within a few centimeters of the surface. However, iron ac
cumulation is generally lacking. In addition, the organic matter is 
more highly decomposed. 

In wetter terrain the histic epipedon of the Histic Pergelic 
Cryaquepts is both thicker, 23 to 40 cm, and more fibrous than in 
low-centered polygon areas. Thus the associated organic soils are 
Cryofibrists (see description, Appendix B, site 24). 

Mineral input from airborne sources is responsible for the 
generally low organic carbon values of the histic materials. In 
some cases it is sufficient to change the classification of the soils 
from Histic Pergelic Cryaquepts to Pergelic Cryaquepts. 

Pergelic Cryaquepts may occur on any landform unit in the 
Prudhoe Bay region. Some, which occur in drained lake basins or 
on floodplains, are morphologically similar to Histic Pergelic 
Cryaquepts but have a surface horizon that fails to meet the criter
ia for a histic epipedon. Others are closely related to the sandy En
tisols. They have not been included separately in the map legend 
because they seldom occupy as much as 20070 of a map unit. 

Soil Units 3(2), Pergelic Cryohemist (}'ig. 48); 3(3), Pergelic Cryosaprist (Fig. 49); and 4(2), Pergelic Cryofibrist 

Order 

Suborders 

Great Groups 

Subgroups 

Histosols 

Fibrists. Hemists and Saprists 

Cryofibrists. Cryohemists and Cryosaprists 

Pergelic Cryofibrists. Pergelic Cryohemists and 

Pergelic Cryosaprists 

At the suborder level organic soils (Histosols) are differenti
ated on the basis of the state of decomposition of their organic ma
terials. The least decomposed Histosols are called Fibrists, the 
most decomposed are Saprists, and those with intermediate de
composition belong to the suborder Hemists. All three suborders 
occur in the Prudhoe Bay region. 

The Pergelic Cryofibrists (Appendix B, site 24) are composed of 
coarsely fibrous sedge peat to depths of 40 to 45 cm. A high pro
portion of silt and very fine sand is commonly intermixed. These 
soils occur sporadically in Landform Units 7 (strangmoor) and 0 
(featureless), and may compose a part of the soil pedon in Unit 4 
(low-centered polygons), where they occur in the polygon centers. 

The organic material of Cryohemists (Fig. 48 and Appendix 
B, site 22) is usually dark gray-brown, and the organic fragments 
are only partially identifiable as to botanical origin. The organic 
matter of these soils is commonly interrupted at the base of the ac
tive layer by 2 to 10 cm of silty mineral material. Below the mineral 
material, which may represent old lake deposits, organic matter is 
again encountered. The soils are common in Unit 3 where they 
make up the polygon center of the pedon. In one such polygon the 
organic materials occurred to a depth of 75 cm (32 cm below the 
base of the August active layer). A radiocarbon date of these mate
rials at one site showed them to be 4860 ± 130 years old (DIC 698). 

The most highly decomposed' of the Histosols, the Pergelic 
Cryosaprists, are black to very dark reddish brown (Fig. 49 and 
Appendix B, site 7). No plant fragments are recognizable. They 
form the rim element of the pedon in the drier low-centered poly
gon areas (Landform Unit 3) and compose the soils of some high
centered polygons (Landform Unit 1). 

Figure 48. Unit 3(2). Such fibrous organic soils occupy very poorly drained 
areas or areas with shallow standing water such as the centers of low-centered 
polygons (Landform Unit 3). These soils occur sporadically in Landform Units 4, 
7 and O. 

Figure 47. Units 3(1) and 4(1). These soils with thick organic surface hori
zons are widely distributed in the Prudhoe Bay area. They occur in the centers of 
low-centered polygons (Landform Units 3 and 4) and are common in Landform 
Units 7 and O. Figure 43 depicts schematically the relation of this soil and that in 
Unit 3(2) to the Pergelic Cryosaprists (Fig. 49). 

Figure 49. Unit 3(3). These soils consist of highly decomposed organic matter 
and are common to well-developed rims of low-centered polygons (Landform 
Units 3 and 4) and high-centered polygons (Landform Unit 1). They are con
sidered to have developed from Pergelic Cryohemists or Pergelic Cryofibrists that 
have undergone decomposition in response to better drainage. See Figure 43. 



Soil Unit 5, Pergelic Cryorthent 

Order 

Suborder 

Great Group 

Subgroup 

Entisols 

Orthents 

Cryorthents 

Pergelic Cryorthents 

Soils designated Pergefic Cryorthents are restricted to low, 
relatively recent river terraces and terrace remnants between dis
tributary channels within the Sagavanirktok, Kuparuk and Putuli
gayuk Rivers. Portions of these more elevated areas are subject to 
aperiodic deposition and scour during the brief spring breakup. 
They are often sites of dwarf willow (Salix lanala) thickets and 
river bar barrens. Seasonal thaw penetrates to 50 cm or more. The 
only indications of the short-term seasonal saturation are the few 
high chroma mottles in the upper portion of the profile (see Ap
pendix B, site 29). 

Numerous and abrupt textural changes are a characteristic of 
these soils. Commonly the upper portion of the profile consists of 
silt loam with thin lenses of fine and medium sand, and sporadic 
lenses of clay and/or recently deposited organic residues, including 
reworked coal. The lower portion of the profile is composed most
ly of gravelly sands. Because of their gravel component these soils 
have been extensively excavated for construction materials. 

Pergelic Cryopsamments (Dune Soil, Not Found 
Within the Mapped Areas) 

Order 

Suborder 

Great Group 

Subgroup 

Entisols 

Psamments 

Cryopsamments 

Pergelic Cryopsamments 

These are soils of the active sand dune area that extends 1 to 3 
km inland from the west bank of the Sagavanirktok River as it ap
proaches its delta. Although this area is not included on the soil 
maps presented in the atlas the Pergelic Cryopsamment soil des
cription is included here for completeness. The soil is restricted to 
the active or quasi-stable dunes where the loose, single-grain struc
ture of the soil promotes thaw deeper than 75 cm by August. The 
sands are only temporarily held in sporadically distributed root 
mats. The site instability prevents the soil forming processes from 
producing a well-differentiated profile morphology, i.e distinct 
horizons (see Appendix B, site 28). This characteristic places these 
soils in the order Entisols. 

Soils in the interdune areas and those sandy soils in the weakly 
polygonized region that extends up to 1.5 km leeward of the active 
dune area have a temperature and moisture regime that excludes 
them from the Entisols. They are currently classified within the In
ceptisols, as relatively coarse-textured Pergelic Cryaquepts, or 
rarely as Histic Pergelic Cryaquepts (Everett and Parkinson 1977). 
During protracted dry periods surface salt efflorescence is a com
mon occurrence. 
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Soils in Relation to the Evolution of Landscape and Landform Units 

In order to fully develop the relationships among the various 
landform units and their soils, reference will once again be made to 
the thaw lake cycle (Fig. 28). The basins of partially or completely 
drained thaw lakes commonly remain very wet for protracted peri
ods. They provide sites for the development of dense, often mono
specific. stands of sedge or grass rooted in lacustrine sediments 
and/or in organic deposits reworked during the lake phase. Thick 
moss mats are a common adjunct. Organic matter production is 
high and conditions are ideal for its accumulation and preserva
tion. The occurrence of these conditions in a given basin is highly 
variable. Featureless landforms (Landform Unit 0), interrupted 
polygon rims, and/or strangmoor (Landform Unit 7) and Pergelic 
Cryaquepts (Soil Unit 4) are commonly associated with this stage. 

Continued organic accumulation in the situation just de
scribed will result in the development of a histic epipedon (Histic 
Pergelic Cryaquept, Soil Units 3(1) or 4(1». The accumulation of 
the organic material over old and reworked organic deposits re
sults in Pergelic Cryofibrists (Soil Unit 4(2» or Pergelic Cryo
hemists (Soil Unit 3(2» in conjunction with polygonal (Landform 
Units 3 or 4), strangmoor (Landform Unit 7), or featureless 
(Landform Unit 0) landforms. 

With the passage of time, and as permafrost and ice wedges 
become established or reestablished, a non-orthogonal polygonal 
network commonly develops. In the early stages of polygon devel
opment microrelief contrasts are minor and the soils are little, if 
any, different from those of non-patterned basins. In time, how
ever, significant microrelief may develop between the polygon rims 
and centers . In the centers, organic materials may continue to ac
cumulate (Histic Pergelic Cryaquepts, Soil Units 3(1) or 4(1), or 
Pergelic Cryofibrists, Soil Unit 4(2». On the elevated rims, with 
their better drainage, organic matter accumulation decreases and 
the processes of decomposition convert the soils to Pergelic Cryo
hemists (Soil Unit 3(2» or, less commonly, Pergelic Cryosaprists 
(Soil Unit 3(3». 

As the polygon rims become more accentuated and the poly
gon itself better drained, organic matter is more completely de
composed. Where inorganic lake sediments lie close to the organic 
surface horizon the soil is gradually transformed from a Histic 
Pergelic Cryaquept to a Pergelic Cryaquoll (Soil Unit 2). In cases 

where the total organic thickness is great enough to define a Histo
sol, e.g. Pergelic Cryohemist, the conversion is to a Pergelic Cryo
saprist (Soil Unit 3(3». These soils commonly occur in areas with 
mixed polygons (Landform Unit 5) or low-centered polygons 
(Landform Unit 3). 

The drainage of thaw lakes and/or the headward erosion of 
streams commonly converts formerly poorly drained environments 
such as lake basins and low-centered polygon terrain into relatively 
well-drained areas. Thermokarst and thermal erosion processes 
quickly convert the low-centered polygons to high-centered forms 
in which the Pergelic Cryofibrist or Cryohemist soils are subjected 
to improved drainage and are converted to Pergelic Cryohemists 
(Soil Unit 3(2» or Pergelic Cryosaprists (Soil Unit 3(3». Less com
monly, if the substrate is mostly mineral, Histic Pergelic Crya
quepts are converted to Pergelic Cryaquolls (Snil Unit 2) or Per
gelic Cryoborolls (Soil Unit 1). The most commonly associated 
landform units are high-centered polygons (Landform Units 1 and 
2) and mixed polygons (Landform Unit 5). 

Adjacent to drainageways, especially in the vicinity of the 
Putuligayuk River, reduction of the organic thickness by oxidation 
in response to better drainage contributes to an increase in frost 
heaving and consequently the formation of frost boils. The frost
boil soils, Pergelic Cryaquepts, form a finely textured repeating as
sociation with Pergelic Cryaquoll or Histic Pergelic Cryaquept 
soils that characterize frost-boil tundra (Landform Unit 6) and to 
a lesser extent occur on reticulate-patterned ground (Landform 
Unit 9). 

On pingos, the organic lake sediments have been uplifted and 
are among the best drained in the region. The resulting soils are, 
for the most part, the calcium-rich Pergelic Cryoborolls (Soil Unit 
1). The same soils also occur in conjunction with occasional 
former lake or beach ridges with hummocky microrelief (Land
form Unit 8). The basal organic materials of a Pergelic Cryoboroll 
on Angel Pingo (Appendix B, site 2) were found to be 4710 ± 70 
years old (DIC 1318). This date provides a minimum age for the 
pingo itself and the drainage of the lake in which it formed. 

Alluvial soils, Cryorthents (Soil Unit A), are most common 
on the bars and low terraces associated with the Sagavanirktok 
and Kuparuk Rivers. 
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Table 6. Vegetation stand types in the Prudhoe Bay region. 
Botanical nomenclature generally follows Hulter, (1968) for vascular plants, Crum et al. (1973) for mosses, Steere and Inoue (1978) for 
hepatics, and Hale and Culberson (1970) for lichens. See also Murray and Murray (1975,1978). 

Stand Sample plot--
type Community Characteristic microsite (App, A) 

B- Dry sites 

Bl- DRY Dryas integrifolia, Carex rupestris, Pingos, ridges, high polygon 01OB, 1411, 1520, 1001 
Oxytropis nigrescens, Lecanora epibryon centers 
PROSTRATE SCRUB 

B2- DRY Dryas integrifolia, Saxifraga oppositi- Similar to Stand Type Bl, but 010A, 1401, 150S, 1412, 
folia, Lecanora epibryon PROSTRATE less exposed to wind 1513 
SCRUB 

B3- DRY Saxifraga oppositifolia, Juncus big- Frost boils 0801 , 1419, 1506 
lumis FROST BOIL BARREN 

B4* DRY Epilobium latifolium, Artemisia arc- River gravel bars 1105, Species list from 
tica RIVER BAR BARREN Little Putuligayuk River 

B5* DRY Dryas integrifolia, Salix ovalifolia, Sandy river terraces, stabilized 1207 
Artemisia borealis SANDY FLATS 
BARREN 

B6* DRY Dryas integrifolia, Astragalus alpinus River banks 1507 
RIVER BANK PROSTRATE SCRUB 

B7*' DRY Braya purpurascens, Anemone parvi- Slumping river bluffs 1104 
flora, Arctagrostis latifolia SLUMPI NG 
RIVER BLUFF COMPLEX 

B8 DRY Cochlearia officina lis, Puccinellia Coast,jf beaches 1312 
phryganodes COASTAL BEACH BARREN 

B9 DRY Elymus arenarius, Dupontia fisheri Active sand dunes, sandy creek 1201 
SAND DUNE BARREN banks 

Bl0 DRY Braya purpurascens, Puccinellia Coastal bluffs with salt- 1301 
andersonii COASTAL BLUFF BARREN killed vegetation 

Bll DRY Dryas integrifolia, Sedum rosea Dry coastal bluffs and ridges Species list from vicinity of 
COASTAL BLUFF BARREN mouth of Putuligayuk R. 

B12 DRY Salix rotundifolia, Salix planifolia, Coastal high polygon centers 130S 
Ochro/echia frigida COASTAL PROS-
TRATE SCRUB 

B13 DRY Salix ovalifolia, Artemisia borealis Stabilized sand dunes 1208, 1202, 1106 
SANDY FLATS BARREN 

B14* DRY Dryas integrifolia, Salix reticu/ata, Dry, early-thawing snowbanks Species list from pingo 
Cetraria richardsonii SNOW PATCH with hummocky terrain near Pad F 
PROSTRA TE SCRUB 

B15 MOIST Carex aquatilis, Dicranum Coastal polygon rims and high 1313 
e/ongatum, Ochrolechia frigida polygon centers 
COASTAL GRAMINOID MEADOW 

U - Moist sites 

Ul* MOIST Carex aquatilis, Ochrolechia frig- Polygon rims and aligned hum- 1405, 1406,1410,1415 
ida GRAMINOID MEADOW mocks in acidic tundra region 

U2* MOIST Eriophorum vaginatum, Dryas in- Well-drained upland sites 0203 
tegrifolia, Tomenthypnum nitens, Tham-
nolia vermicularis TUSSOCK GRAMINOID 
MEADOW 

U3* MOIST Eriophorum angustifolium, Dryas Well-dra ined upland sites, poly- 020B, 1403, 1406, 1409, 1504, 
in tegri folia, Tomenthypnum nitens, Tham- gon rims, aligned hummocks 1510, 1515 

U4* 

nolia vermicu/aris GRAMINOID MEADOW 

MOIST Carex aquatilis, Dryas integrifolia, 
Tomenthypnum nitens, Salix arctica 
GRAMINOID MEADOW 

Moister upland sites, centers of 030B, 0303, 030A, 1512 
drier low polygon centers, poly- 1514,1S19 
gon rims, aligned hummocks 

U6* DRY Dryas integrifolia, Cassiope tetragona Well-drained snowbanks 
SNOW PATCH DWARF SCRUB 

0901 , 1416,1509 

U7* MOIST Salix rotundifolia SNOW 
PATCH PROSTRATE SCRUB 

U8' MOIST Salix lanata, Carex aquatilis 
STREAM BANK DWARF SCRUB 

Late-thawing snowbanks 

Stream banks, lake margins 

0902.1417 

1103 

U9 MOIST Dryas integrifolia, Eriophorum an- Upland stream banks which are 1102 
gustifolium, Tomenthypnum nitens, Didy- swept by the spring flood 
modon asperifolius STREAM BANK 
GRAMINOID MEADOW 

Ul0* MOIST Festuca baffinensis, Papaver ma
counii GRAMINOID MEADOW 

U12 MOIST Carex aquatilis, Salix planifolia ssp. 
pu/chra COASTAL GRAMINOID 
MEADOW 

U13 MOIST Dupontia fisheri, Cochlearia offi-
cinalis COASTAL SALINE GRAMINOID 
MEADOW 

U14 MOIST Carex aquatilis, Dryas integrifolia 
GRAMINOID MEADOW 

Pingo tops, bird mounds and 
animal dens 

Mesic coastal meadows 

Coastal meadows below highest 
strand line 

Polygon rims in sand dune 
region 

1002,1418.1502 

1303, 1311 

1309 

1210 

Equivalent 
stand types 

in Webber and 
Walker (1975) 

Type 10 

Type 1 

Type 8 

Type 11 

Type 2 

Type 2 

Type 3 

Type 9 

Type 9 

Type 13 

Stand 
type Community 

M-Wet sites 

Ml* WET Carex aquatilis, Carex rariflora, Saxi
fraga folio/osa GRAMINOID MEADOW 

M2* WET Carex aquatilis, Drepanocladus 
brevifolius GRAMINOID MEADOW 

MY' WET Carex aquatilis, Dupontia fisheri, 
Calliergon richardsonii GRAMINOID 
MEADOW 

M4* VERY WET Carex aquatilis, Scorpidium 
scorpioides GRAMINOID MEADOW 

Characteristic microsite 
Sample plot* * 

(App. A) 

Wet microsites in acidic tundra 1420,1414, 1404,1407 
areas primarily associated with 
aligned hummocks 

Wet polygon centers and 
troughs, lake margins 

040B, 1503, 1511, 1S16 
1S01, 040A 

Wet polygon centers and mea- 1203,1205 
dows in sand dune region and 
along Kuparuk River 

Low, wet sites, polygon centers, OSOA, OSOB 
drained lakes, lake margins 

M5* WET Carex aquatilis, Salix rotundifolia Moist stream banks 
STREAM BANK GRAMINOID MEADOW 

1101, 1S08 

M6 

M7 

M8 

WET Juncus arcticus, Salix ovalifolia 
RIVER BANK GRAMINOID MEADOW 

WET Equisetum arvense, Alopecurus 
alpinus RIVER BANK GRAMINOID 
MEADOW 

WET Dupontia fisheri, Carex aquatilis, 
Campylium stellatum COASTAL 
LAND GRAMINOID MEADOW 

Wet sandy river bars 

Wet, sandy sites along rivers 

Species list from Sagavan
irktok R. delta 

1107 

Wet polygon troughs in coastal 1306 
vicinity 

M9 WET Carex subspathacea, Puccinellia phry- Coastal estuaries and lagoons 1302, 1318 
ganodes COASTAL SALINE GRAMINOID 
MEADOW 

Ml0 WET Carex aquatilis, Dupontia fisheri, Erio- Coastal wet polygon centers 1310 
phorum angustifolium COASTAL and meadows 
LAND GRAMINOID MEADOW 

Mll WET Carex aquatilis, Dupontia fisheri, SalixWet areas in sand dune region 1209 
ovalifolia GRAMINOID MEADOW 

E - Emergent sites 

El * VERY WET Carex aquatilis 
GRAMINOID MEADOW 

E2* VERY WET Arctophila fulva GRAM
INOID MEADOW 

Water to about 30 cm 1402, 1408, 1413, 1518 

Water to about 100 cm 060B, 060A, 1307 

E3* VERY WET Scorpidium scorpioides 
AQUATIC MOSS MEADOW 

Water to about 100 cm in sand 1206 
dunes region 

E4 VERY WET Dupontia fisheri, Carex 
aquatilis GRAMINOID MEADOW 

W-Open water 

Wl * None 

W2* None 

W3* Varies 

0- Disturbed sites 

Type of disturbance 

Shallow water in sand dunes 

Lakes a nd ponds 

Streams and rivers 

Flooded areas caused by roads 
or pads 

01 *' Bare earth w ith pioneering species, e.g. Braya pur-
purascens, Leptobryum pyriforme, Marchantia 
polymorpha 

02' Foreign gravel or construction debris 

03' Dust-covered areas adjacent to roads 

04' Vehicle tracks - deeply rutted 

OS' Vehicle tracks - not deeply rutted 

06' Winter road 

07* Excavated areas primarily in river gravels 

W3* Flooded areas caused by roads or pads 

'Occurs on at least one of the four master maps (App . A) . 
"Italicized plot numbers are l -x l0-m ordination plots; remainder are l- x l-m plots. 

'Complex consisting of several communities . 
2M 3 has been grouped with M2 on the master maps. 

Equivalent 
stand types 

in Webber and 
Walker (1975) 

Type 4 

Type 5 

Type 12 

Type 6 

Type 6 

Type 7 

Type 7 







Pattern 
and floris
tic code 

~I 
~' 

aq 

aq 

bg 

bg 

ab 

s 

DI 
bh 
bg 

fa 
XXg 

• 

Prostrate Scrub Type 

DRY Dryas integrifolia, Artemisia borealis, Kobresia myosuroides 
PROSTRATE SCRUB 

Moist Graminoid Meadow Types 

MOIST Carex aquatilis, Dryas integrifolia GRAMINOID MEADOW (Stand 
Type U14) 

LOW-CENTERED POLYGON VEGETATION COMPLEX 
a) Polygon basins: MOIST Carex aquatilis, Dryas integrifolia 

GRAMINOID MEADOW (Stand Type U14) 
b) Polygon rims: DRY Salix ovalifolia, Artemisia borealis SANDY FLATS 

BARREN (Stand Type B13) 

Wet Graminoid Meadow Types 

WET Carex aquatilis, Dupontia fisheri, Drepanocladus brevifolius, 
Calliergon richardsonii GRAMINOID MEADOW (Stand Type M3) 

WET Dupontia fisheri, Carex aquatilis, Salix ovalifolia GRAMINOID 
MEADOW (Stand Type M11) 

LOW-CENTERED POLYGON VEGETATION COMPLEX 
a) Polygon basins and lower microsites: WET Carex aquatilis, Dupon

tia fisheri, Drepanocladus brevifolius, Calliergon richardsonii 
GRAMINOID MEADOW (Stand Type M3) 

b) Polygon rims: MOIST Carex aquatilis, Dryas integrifolia GRAMINOID 
MEADOW (Stand Type U14) 

DISCONTINUOUS LOW-CENTERED POLYGON VEGETATION COMPLEX 

Same communities as for xXa 

Very Wet Graminoid' Meadow Type 

VERY WET Dupontia fisheri, Carex aquatilis GRAMINOID MEADOW 
(Stand Type E4) 

Aquatic Graminoid Meadow Type 

VERY WET Arctophila fulva GRAMINOID MEADOW (Stand Type E2) 

Barren Types 

DRY Salix ovalifolia, Artemisia borealis SANDY FLATS BARREN (Stand 
Type 813) 

No vegetation 
Dead vegetation caused by flooding with salt water 

SAND DUNE VEGETATION COMPLEX 
a) Dunes: DRY Elymus arenarius, Dupontia fisheri SAND DUNE 

BARREN (Stand Type B9) 
b) Inter-dune areas: No vegetation 
Isolated sand dune 

Water Types 

w1 Fresh water 
w4 Brackish water 

Disturbed Sites 

_ Road 

Vegetation 29 

...... IOeO====~~ ... 3~0=0====~ !'" I METERS 
o 200 300 

Figure 65. Aerial photograph and vegetation map of the Prudhoe Bay sand dunes. The map patterns denote dominant 
physiognomic plant growth-forms; the letter codes within the patterns denote dominant plant species. 









Stand Type 87, DRY Braya purpurascens, Anemone parviflora, 
Arctagrostis latifolia SLUMPING RIVER BLUFF COMPLEX. 

Common Taxa 
Vascular Plants: Braya purpurascens, Anemone parvijlora, Dryas in

tegrijolia, Senecio resedi/olius, Oxyria digyna, Parnassia kotzebuei, 
Erigeron humilis; Arctagrostis latijolia, Festuca rubra, F. ba//inensis, 
Astragalus alpinus, Chrysanthemum integrijolium, Artemisia arctica, 
Salix reticulata, Androsace chamaejasme, Carex scirpoidea, Kobresia 
myosuroides, Lloydia serotina, Armeria maritima, Aster sibiricus, 
Epilobium latijolium. 

Stand Type B7 represents several distinct but usually small 
communities found along steep river bluffs. Some areas are un
stable and totally barren. Other areas are well-stabilized and con
tain a large number of species. The greatest number of species oc
cur on south-facing slopes with abundant ground squirrel holes. 
River bluffs have not been adequately sampled to define separate 
community types. 

Stand Type U9, DRY Dryas integrifolia, Eriophorum angusti
folium, Tomenthypnum nitens, Didymodon asperifolius STREAM 

BANK GRAMINOID MEADOW (Fig. 76). 

Common Taxa 
Vascular Plants: Dryas integrijolia, Carex membranacea, Eriophorum 

angustijolium s.I., Salix rotundijolia, S. reticulata, Astragalus umbellatus, 
Saxijraga oppositijolia, Senecio atropurpureus, Papaver macouTJii, Chrys
anthemum integrijolium, Parrya nudicaulis. 

Mosses: Tomenthypnum nitens, Ditrichum f/exicaule, Tortula ruralis, 
Torte/la arctica, Didymodon asperijolius, Distichium capillaceum, 
Drepanocladus uncinatus, Hypnum spp. 

Type U9 occurs on sloping upland sites along the margins of 
rivers where it often grades into Type U3 vegetation. It is distin
guished from Type U3 by the general lack of fruticose lichens and 
prostrate dead vegetation, which, as in Type B6, are washed away 
annually by floodwaters. Also there are several species normally 
not found in Type U3 such as Didymodon asperijolius, Tortella 
arctica, Tortula ruralis, Senecio resedijolius and Parrya nudi
caulis. Tomenthypnum nitens and Dryas integrijolia are often the 
most conspicuous components of Type U9. 

Snow Patches. Because of the subdued relief, late-lying snow 
patches are not common in the Prudhoe Bay region. However, 
snow patch communities do occur around the bases of pingos and 
along some creeks and rivers. In some snow patch areas the vegeta
tion occurs in three distinctive bands. Stand Type B14 occurs near 
the upper edge of the area, Type U6 in the middle zone, and Type 
U7 at the base of the snowbank in the zone of deepest snow. 

Snow patches are normally associated with steep slopes, i.e. 
creek bluffs with Landform Unit 8 (hummocky terrain) and pin
gos. Soils belong to Units 1 (Pergelic Cryoboroll) or 2 (Pergelic 
Cryaquept). In creekside areas Landform Unit A (alluvium) and 
Soil Unit 5 (Pergelic Cryopsamment) occur. 

Stand Type B14, DRY Dryas integrifolia, Salix reticulata, Cetraria 
richardson;; SNOW PATCH PROSTRATE SCRUB. 

Common Taxa 
Vascular Plants: Dryas integri/olia, Salix reticulata, Astragalus umbellatus, 

Pedicularis capitata, Papaver macounii, Carex rupestris. 

Mosses: Tomenthypnum nitens, Rhytidium rugosum, Ditrichum f/exicaule, 
Thuidium abietinum, Drepanocladus uncinatus. 

Lichens: Thamnolia vermicularis, Cetraria nivalis, Lecanora epibryon, Alec
toria nigricans, Dactylina arctica, Cetraria cucullata, C. islandica, C. rich
ardsonii, Cladonia spp., Alectoria ochroleuca, Cornicularis divergens. 

This is the least distinctive of the three types. It occurs near 
the top of many snowbanks, often on very hummocky microrelief, 
and grades into Type Bl near the upper margin. 

Stand Type U6, DRY Dryas integrijolia, Cassiope tetragona SNOW PATCH 
DWARF SCRUB (Fig. 77). 

Common Taxa 
Vascular Plants: Cassiope tetragona, Dryas integrijolia, Salix rotundijolia, 

Salix reticulata, Pedicularis capitata, Carex scirpoidea, Polygonum vivi
parum, Chrysanthemum integri/olium, Lloydia serotina, Papaver ma
counii, Silene acaulis. 

Mosses: Ditrichum f/exicaule, Drepanocladus uncinatus, Thuidium 
abietinum, Tomenthypnum nitens. 

Lichens: Cetraria cucullata, C. richardsonii, C. islandica, C. nivalis, 
Peltigera can ina. 

This is usually a distinctive vegetation band that occurs on 
steep, well-drained portions of snow patch areas. The abundance 
of Cassiope tetragona makes it an easily recognized community. 

Figure 77. Stand Type U6 in a snow patch area on Angel Pingo. 
Cassiope tetragona is the only common ericaceous shrub in the region. 

Stand Type U7, MOIST Salix rotundifolia SNOW PATCH PROS

TRATE SCRUB. 

Common Taxa 
Vascular Plants: Salix rotundi/olia, Carex aquatilis, Senecio atropurpureus, 

Equisetum variegatum, Eriophorum angusti/olium. 

Mosses: Distichium capillaceum, Ditrichum f/exicaule. 

Type U7 usually occurs in areas at the base of slopes in the 
transition to flat terrain where deep snow is present in winter. fn 
very deep snowbanks this community can also cover the steep 
lower portions of embankments. 

Pingo Tops, Bird Mounds, Animal Dens 

Stand Type UI0, MOIST Festuca baffinensis, Papaver macounii 
GRAMINOID MEADOW (Fig. 78 and 79). 

Common Taxa 
Vascular Plants: Dryas integri/olia, Ranunculus pedatijidus, Festuca ba/

/inensis, F. brachyphylla, F. rubra, Poa alpigena, Arctagrostis lati/olia, 
Trisetum spicatum, A lopecurus alpinus, Saxi/raga caespitosa, S. oppo
siti/olia, Potentilla unijlora, Oxytropis maydelliana, Astragalus um
bellatus, Androsace septentrionalis, Taraxacum ceratophorum, T. phy
matocarpum, Polemonium boreale. 

Mosses: Bryum ssp., Tortula ruralis, Thuidium abietinum, Drepanocladus 
uncinatus, Encalypta spp., Hypnum spp., Rhytidium rugosum, Lepto
bryum pyrijorme, Funaria arctica, Pohlia cruda. 

Lichens: Dactylina arctica, Cetraria cucullata, C. islandica, C. tilesii, C. 
Nivalis, C. richardsonii, Thamnolia vermicularis, Peltigera canina. 

Vegetation 33 

Type UIO is found in areas frequented by mammals and/or 
birds. The animals contribute to the nutrient pool with their feces, 
cough pellets, and debris from kills, which results in lush growths 
of grasses and dicotyledons. A common feature on the Prudhoe 
Bay landscape is the "bird mound," which is often located at an 
intersection of a polygon rim or another site where there is a slight
ly higher vantage point from which a bird can observe the sur
rounding terrain. The mounds usually have different plant com
munities than the surrounding terrain, and are dominated by 
grasses such as Festuca baffinensis, Arctagrostis /atijolia and 
A/opecurus a/pinus, with Dryas integrijolia, Papaver macounii, 
Salix reticu/ata and several species of mosses. The mounds ap
parently develop as plant production increases due to the addition 
of nutrients contributed by the birds. These features are too small 
to map at a scale of 1 :6000, and no corresponding landform and 
soil codes have been designated. 

Figure 78. Bird mound with Stand Type UI0 near Drill Site 2. 

Figure 79. A display of wildflowers in a rich Type UI0 community 
on a pingo near Frontier Camp. 

Some of the most interesting vegetation types at Prudhoe Bay 
are associated with pingos and river systems. Botanically, pingos 
are the richest sites in the Prudhoe Bay region. They contain out
liers of alpine plants that have probably come from the Brooks 
Range such as Oxytropis nigrescens and O. maydelliana. Rich 
lichen communities, which are uncommon in this wet region, are 
found in the snowbed areas of pingos . Several species of birds, 
such as the buff-breasted sandpiper, snowy owl, jaeger and glau
cous gull, use the pingos as breeding grounds or as observation 
points for viewing the surrounding terrain. The arctic fox, arctic 
ground squirrel and collared lemming have their homes in pingos 
and along streams. Unfortunately, pingos and streams also attract 
the activities of man. On'nearly all the larger mounds in the Prud
hoe Bay region there are vehicle tracks and debris left by survey
ors; a few have deep bulldozer trenches formed in the search for 
gravel. 
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Disturbed Sites 

Several categories of disturbance are extensive enough in the 
Prudhoe Bay region to map. The following disturbance types are 
recognized. 

D1, Bare Earth with Pioneering Species. Some areas adjacent to 
construction sites and several old drill sites have been stripped of 
vegetation. Revegetation is slow. Pioneering plants are most com
mon, especially several species of mosses and liverworts. Mar
chantia polymorpha, Bryum spp., Leptobryum pyrijorme, and 
Funaria hygrometrica are usually present. The primary vascular 
taxa include Braya purpurascens and Eriophorum angustijolium. 
An example of the slow recovery of these sites is evident from the 
1968 trail leading to the ARCO base camp (Fig. 80) which was util
ized before construction of the gravel road network. This surface 
still has only a sparse cover of vascular plants. Experiments with 
fertilizing these areas have shown increased moss cover but poor 
recovery of vascular plants. 

D2, Foreign Gravel or Construction Debris. This type of disturb
ance is most prevalent in the vicinity of the older roads and pads, 
where gravel was deposited on the snow-covered tundra during 
construction and winter maintenance. Current construction meth
ods have eliminated much of this type of disturbance. Vegetation 
varies depending on moisture and degree of disturbance. 

D3, Dust-Covered Areas Adjacent to Roads (Fig. 81). This is one 
of the most common disturbances along the roads. The fine 
material in the gravels used for the roads is displaced by the heavy 
truck traffic and carried up to 1 km downwind from the roads 
(Benson et al. 1975, Everett, in press). Near the road only a few 
taxa such as Eriophorum angustijolium, Braya purpurascens, and 
a few species of Salix can tolerate the heavy dustfall. Nearly all the 
lichens and mosses are smothered and subsequently killed by the 
dust. 

D4, Vehicle Tracks-Deeply Rutted (Fig. 80). These are remnants 
of the past when vehicles traveled indiscriminantly on the tundra 
during the summers. Many of these tracks have deepened due to 
thermokarst and thermal erosion. Current state and federal regula
tions prohibit travel by most vehicles on the tundra during the time 
when the active layer is thawed, immediately prior to spring snow
melt, and in the fall before there is an adequate snow cover. Vege
tation in these sites is commonly composed of emergent communi
ties of Carex aquatilis or Eriophorum spp. 

DS, Vehicle Tracks-Not Deeply Rutted. These tracks can be 
caused by tracked vehicles during the winter months in areas with 
thin snow cover or by Rolligons or unauthorized vehicles during 
the summer. The vegetation is commonly unchanged from its orig
inal composition. 

D6, Winter Roads. These roads are constructed during the winter 
on an ice-hardened snow surface. The locations of the roads are 
occasionally apparent during the summer because of gravel, 
debris, scraped areas and flattened microrelief. Flattening the mi
crorelief commonly changes the composition of the plant com
munities because of a wetter microenvironment. 

D7, Excavated Areas, Primarily in River Gravels. Many river sites 
have been mined for gravel. In some cases the disturbed areas ex
tend into adjacent non-gravel areas, such as river banks and vege
tated floodplains. Usually there is little or no vegetation on these 
sites. A few other areas, primarily on pingos and small ridges, were 
also excavated in search of gravel early in the development of the 
oilfield. Several pioneering plants such as Epilobium latijolium, 
Braya purpurascens and Saxijraga oppositijolia occur in these 
areas today. 

W3, Flooded Areas Caused by Roads or Pads (Fig. 82; also see 
Fig. 6 for several examples). In many areas the roads and pads act 
as dikes, preventing the natural drainage of the landscape. Exten
sive shallow impoundments form, particularly in low areas such as 
drained lake basins. The effect on the vegetation is usually the 
elimination of all but very water-tolerant taxa such as Eriophorum 
angustijolium and Carex aquatilis. 

Figure 80. Deeply rutted vehicle tracks 
and an early attempt at road construc
tion prior to development of the main 
gravel road network. Trenches on either 
side of the road were source of material which 
was bladed onto the road. Note the thermo
karst across the road and in the trenches. 

Figure 81. Trucks causing 
heavy dust along the haul road 
south of Prudhoe Bay. 

Figure 82. Ponding caused by 
damming effect of the road. 



Mapping 
Master and Geobotanical Maps 

THE MASTER LANDSCAPE MAP contains landform, soil 
and vegetation information (Everett et al. 1978). This infor

mation is recorded in fraction form, similar to the codes on com
posite maps which have been developed independently by others. 
The most noteworthy examples in the United States are soil
vegetation maps constructed by the California State Cooperative 
Soil-Vegetation Survey (Wieslander 1935, Colwell 1977). The Cal
ifornia maps, however, show no reference to the landforms within 
each map unit. In Canada a method of geoecological mapping for 
areas in the discontinuous permafrost zone has been discussed by 
Crampton and Rutter (1973) and Rutter (1977). Similar methods 
have also been employed in Australia by the Commonwealth Sci
entific and Industrial Research Organization, CSIRO (Christian 
1958, Christian and Stewart 1964). 

Master maps are most easily developed in areas where soils 
and vegetation are highly correlated with the landforms. The 
Prudhoe Bay region is particularly well-suited for the construction 
of such maps. Soil and vegetation investigations in this region 
(Everett 1975, Webber and Walker 1975, Everett et al. 1978) and 
in other parts of the Alaskan (Wiggins 1951, Sigafoos 1952, 
Tedrow and Cantlon 1958, Cantlon 1961) and Canadian Arctic 
(Lavkulich 1972, 1973, Zoltai and Pettapiece 1973) have shown 
that most soil and vegetation patterns are intimately related to 
microrelief patterns. 

At Prudhoe Bay much of the regional variation in soils and 
vegetation can be found within the limits of a single polygon, i.e. 
between the center, rim, and trough and repeated over and over in 
polygon complexes that cover large areas. The problem, then, is to 
represent this variation on maps of a scale adequate for detailed 
land-use purposes (1: 1000 through 1: 12,(00). Generally, it is im
Dossible to show the detail of the individual plant communities 

qnless very large scale maps are drawn, e.g. 1 :500. Such maps have 
been produced for the Soviet tundra (Matveyeva et al. 1974), at 
Barrow (Brown et aI., in press, a, Everett 1973, Walker 1977), and 
at Prudhoe Bay. Maps of this type, however, require a great ex
penditure of time because each plant community must be visited 
and its underlying soil examined. Such a procedure is of little use 
in characterizing the tundra soils or vegetation at anything ap
proaching a regional scale, for example 1 :6000 or greater. At scales 
smaller than about 1: 1000 it is necessary to resort to some type of 
generalized coding system that indicates the nature of the land
forms as well as the vegetation or soil. 

Separate vegetation and soils maps were prepared and pub
lished for the IBP U.S. Tundra Biome site at Prudhoe Bay (Everett 
1975, Webber and Walker 1975, see Fig. 2). Each author found it 
necessary to include a description of the terrain to adequately map 
the soil or vegetation, which is testimony to the control exerted by 
the landforms. Comparison of these 1975 maps revealed strong 
similarities in map unit patterns. This is to be expected since the 
boundaries on vegetation and soils maps for the coastal plain usu
ally follow changes1n ground pattern. After examination of a 
large number of aerial photographs on which soils and vegetation 
were mapped separately, it was apparent that this information 
could be combined on a single map using the landform types as the 
unifying element. 

Ilnitial planning and literature I 
and aerial photograph search 
]I , 

Vegetation reconnaissance I Soil and Landform reconnaissancel 
't 't 

Vegetation mapping on I Soil and Landform mapping onl 
aerial photography aerial photography in field 
(scale 1 :6000) in field t 

~ 
Transfer of Landform boundaries 
to topographic base map 
(contour interval 1.4 m (5 ft) 
(scale 1 :6000) 

]I 

Preliminary Master Map incorporating 
vegetation, soils and landforms, consulta-
tion between authors; finalized legends 

T I Final Master Map I 
(scale 1 :6000) 

~ 

Colored Geobotanical Maps Colored Special Purpose Maps 
Landforms 1. Using knowledge of basic 
Soils descriptors, i.e. 
Vegetation Peat thickness 

Plant growth-forms 
Lichen cover 

2. Using correlation between basic 
descriptors and field observations 

Snow depth 
Thaw depth 
Breeding bird density 
Water and wet terrain 

3. Using results of experiments on 
mapped units 

Oil spill sensitivity 
Off-road vehicle sensitivity 

Figure 83. Flow diagram indicating procedures used in preparation 
of master, geobotanical, and special purpose maps. 

With the recognition that the landforms are the controlling 
element for the vegetation and, soils of the coastal plain tundra, a 
program was developed to map a 145-km2 portion of the Prudhoe 
Bay region encompassing most of the main oilfield. The descrip
tion and mapping of the soils and vegetation proceeded independ
ently but the data were plotted on a single base map, which is 
termed the master landscape map. Such an approach has several 
advantages over producing separate landform, soils and vegetation 
maps. For one, it permits integration of a large body of diverse 
data onto a single map sheet. It also reduces greatly the time spent 
in developing separate legends. 

The procedures followed in preparation of the master map are 
outlined in Figure 83. Landform boundaries are drawn on the aer
ial photographs prior to undertaking field transects. Soils and veg
etation mapping then proceeds independently following the basic 
mapping principles outlined by Kuchler (1967). Soils and vegeta
tion are mapped on separate field sheets and combined with the 
landform codes in the laboratory to form the master map. With a 
few exceptions a landform unit will include a single (dominant) soil 
or soil association, and a combination of vegetation stand types. 
Additional boundaries can be drawn at this stage to incorporate 
knowledge gained in the field. Small units (less than 2.5 hectai"es) 
or units with vegetation or soil similar to larger adjacent areas are 
often eliminated or combined. 
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The terrain transect in Figures 84 and 85 illustrates the scale of 
elevation variations common in the Prudhoe Bay region and how 
they affect map unit boundaries. The final master map (Fig. 86 
and Fig. A2 and A6-A8 in Appendix A) is coded with fractions 
representing vegetation, soils and landforms according to the 
format: 

Numerator: Dominant vegetation type followed by subdominant vegetation 
types, each of which compose at least 20070 of the unit 

Denominator: Dominant soil, landform and slope class (the last is not in
cluded if slope is less than 2%) 

From the master map (Fig. 86) separate vegetation, soils or 
landform maps (geobotanical maps) may be produced by selec
tively coloring according to appropriate parts of the codes (Fig. 
87-89). Each part of the master map code also contains a great 
deal of specific information that can be used for constructing spe
cial purpose maps . 

Figure 84. Terrain transect near Drill 
Site 2. Above: Vertical aerial view of entire 
transect. The transect starts in a drained lake 
basin with discontinuous polygon rims (A) , 
crosses a slightly elevated interlake area, a 
small partially drained lake, a low lake mar
gin, another small lake, a reticulate-patterned 
upland, a few high-centered polygons, the 
Little Putuligayuk River, and ends in a group 
of low-centered polygons (B). Below: 
Oblique view of the upper right (southern) 
end of the transect (A '-B). 

o 0.5 1 
I I I 

kilometer 

Figure 86. Master map of approximately 3.6 kml (see Fig. 2, Area D). It was 
developed according to the procedure outlined in the preceding text and serves as the base for 
the geobotanical maps on the facing page and the special purpose maps which follow. Refer to 
Figure A2 for explanation of the alphanumeric codes. 

Figure 85. Cross section of the terrain transect shown in Figure 84. Appropriate vegetation, soil, and landform codes are below 
abbreviated landform descriptions. Refer to Figure A2 for explanation of the alphanumeric codes. 
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Breeding Bird Density 

This example uses the vegetation codes in reference to utiliza
tion by birds. During early summer large numbers of breeding 
birds (Fig. 96) occupy the Prudhoe Bay region. They are an im
portant consideration, especially for activities such as travel by 
off-road vehicles. Myers and Pitelka (pers. comm.) have studied 
densities of breeding birds along many transects near Prudhoe 
Bay. 

The birds with the highest population densities are the semi
palmated sandpiper (Calic/ris pusilla), red phalarope (Phalaropus 
julicarius) , Lapland longspur (Calcarius lapponicus), and dunlin 
(Calidris alpina) (Norton et al. 1975). Waterfowl, i.e. ducks, geese, 
gulls, terns and loons, are not included in the density figures, but 
these larger birds are generally so sparsely distributed that they are 
not likely to affect the figures. Table 7 and Figure 97 show average 
densities on the various vegetation types during the third week in 
June. This example illustrates an application of the master map 
that relates the user's data to the basic master map units. Other 
maps of this type that could easily be constructed include habitat 
utilization by caribou, ground squirrels, foxes and lemmings. 

Table 7. Density of breeding birds on the Prudhoe 
Bay tundra during the third week in June. 

Habitat 

Frost boil vegetation complex 
Moist tundra 
Moist tundra complex 
Moist tundra pond or lake margin 

Wet tundra 
Pingo vegetation complex 
Stream vegetation complex 

Very wet tundra 
Mixed ponds and polygons 

Number of 
birds/ha 

0 .9 
1 .2 
1 .7 
1.8 

2.9 
3.9 
3.9 

4.2 
5.7 

Density 
class 

0-2 

2-4 

4-6 

CJ 
CJ 
CJ 
CJ 
c::::J 

o to 2 birds/ha 

2 to 4 birds/ha 

4 to 6 birds/ha 

Water 

Disturbed 

Figure 96. Nesting female pectoral sandpiper (Calidris melanotos) 
with brooding chicks. Photograph by P. Myers. 

Figure 97. Breeding bird density. 
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Summary 
THE MAPPING PROGRAM IN THE PRUDHOE BAY region has yielded 

an abundance of information and several techniques for de
picting the data. The development of the master landscape maps 
and the further demonstration of the intimate relationship of the 
landforms, soils and vegetation in Arctic Coastal Plain ecosystems 
have practical importance for land-use planning and management 
in the Arctic. Detailed master landscape maps of a 145-km2 area 
were prepared and an additional 5 km2 of vegetation mapped in 
the sand dunes and on the coast. 

The soils and vegetation studies conducted in conjunction 
with the mapping programs yielded a large data base for a pre
viously unstudied type of Alaskan arctic tundra, i.e. an alkaline 
peaty coastal tundra. Forty-two vegetation communities were des
cribed; many of these had not been previously reported in Alaska. 
Thirteen major landform types were charac,terized, and eight soils 
were described. One of these, the Pergelic Cryoboroll, represents a 
previously undescribed soil of calcium-rich portions of the coastal 
plain. 

The climatic studies characterized the temperature gradient 
inland from the Beaufort Sea coast and demonstrated the regional 
importance of the gradient to vegetation. Future studies along the 
temperature gradient will undoubtedly yield much valuable infor
mation regarding growth response to variations in summer warmth 
of individual taxa and entire plant communities. The studies also 
demonstrated the important role of wind and loess in maintaining 
the wet alkaline tundra environment of the Prudhoe Bay region. 

Field trials conducted in conjunction with the mapping pro
gram yielded approaches to solving some of the potential environ
mental problems associated with oilfield development. In parti
cular, maps of summer off-road vehicle sensitivity and oil spill sen
sitivity were produced for small areas, and can be expanded as re
quired. Special purpose maps of bird densities during breeding, 
lichen distribution, plant growth-forms, and water and wet terrain 
were prepared, as were other maps useful for engineering pur
poses, including peat thickness, snow depth, and active layer 
thickness. 

Many applications can be foreseen for the maps within the 
Prudhoe Bay region, and they should aid in future land-use deci
sions within this and other oilfields. One example is the extension 
of the mapping approach to the classification and delineation of, 
and potential impacts on, wetlands. The mapping methods also 
lend themselves well to computerized systems for producing de
tailed derived maps. 

The master landscape map approach should prove useful for 
other future industrial and community developments and also 
areas of intensive scientific research. Mapping programs such as 
this should be encouraged at least two years prior to development. 
This would ensure that development proceeds with full knowledge 
of sensitive areas and that scientific activities are focused on areas 
of primary importance. Maps of this type provide a framework for 
unifying all information gathered. The importance of large-scale 
(at least 1 :6(00) aerial photographic coverage and the focusing of a 

large portion of a program on thorough ground-truth coverage 
cannot be overemphasized. True color or color-infrared photo
graphy greatly aids air photographic interpretation. The use of sat
ellite imagery to produce vegetation maps of large regions of the 
Alaskan Arctic will benefit from detailed maps such as those pre
sented in this atlas. 

The Prudhoe Bay road system offers access to several pingos 
and tundra streams that should be conserved to the extent possi
ble. Included are the Little Putuligayuk River, the Putuligayuk 
River south of the main spine road, and several drainages associ
ated with the Kuparuk River. Of special interest on the Kuparuk 
River terraces is the plant Thlaspi arcticum, known from only one 
other site in Alaska (Murray and Murray 1975). The pingos within 
the present road net most worthy of preservation are Michelle, 
Angel, the IBP Pingo, and two pingos between Pad F and Frontier 
Camp. 

The changes caused by a major industrial development in 
what was once a remote wilderness are of obvious historical inter
est. Analysis of the large quantity of data gathered during our field 
investigations will continue (Walker, in prep.). It will expand fur
ther the knowledge of the Prudhoe Bay region and provide a valu
able reference point for future scientific work that is taking place 
in the area and westward in the Kuparuk field, and which is likely 
to take place along the transportation corridor to the south. The 
large data base plus the easy access to a variety of tundra habitats 
should ensure that the area will attract investigators for many 
years to come. 
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Figure A2 

Master Map: Prudhoe Bay Region, Alaska, Area 3 

by K.R. Everett, D.A. Walker, and P .J. Webber 

Information is coded in fraction form: 

Numerator: Vegetation 

Stand 
type no. 

B-Dry sites 

Community Characteristic microsite 

B1 DRY Dryas infegtilo/ia, Oxytropis nigrescens, Lecanora epibryon 
PROSTRATE SCRUB 

Pingos, ridges, high polygon centers 

B2 

B3 

B4 

B5 

B6 

B7 

B14 

G 

DRY Dryas integrifo/ia, Saxifraga opposirifolia, Lecanora epibryon 
PROSTRATE SCRUB 

DRY Saxi/raga oppositifolia, }uncus big/umis FROST·BOll BARREN 

DRY Epilobiur:niari/olium, Artemisia arc/iea RIVER·BAR BARREN 

DRY Dryas infegtifO/ia, Salix ova/ito/ia, Artemisia borealis SANDY FLATS 
BARREN 
DRY Dryas integrifolia. Astragalus a/pinus RI VER BAR PROSTRATE SCRUB 

DRY Braya purpurascens, Anemone parviflora, Arc/agrastis lali lo/ia 
SLUMPING RI VE R BLUFF COMPLEX 

DRY Dryas integrifo/ia, Sal;x reticulala, Cetraria richardsonii SNOW 
PATCH PROSTRATE SCRUB 

BARREN GRAVEL 

Sim ilar to Stand Type B1, but less exposed 
to wind 

Frost boils 

River gravel bars 

Sandy river terraces, stabilized sand dunes 

River banks 

Slumping river bluffs 

Dry, early-thawing snow patch areas with 
hummocky terrain 

U - Moist sites 
U1 MOIST Carex aquatilis, Ochrolechia frigida GRAMINOID MEADOW Polygon rims and aligned hummocks in 

acidic tundra region 

U2 MOIST Eriophorum vagina/urn, Dryas infegrifo/ia, Tomenfhypnum 
ni/ens, Thamno/ia vermicularis TUSSOCK GRAMINOID MEADOW 

We ll-drained upland sites 

U3 

U4 

U, 
U7 

UB 
U9 

U10 

MOIST Eriophorum angus/ifo/ium, Dryas infegrifo/ia, Tomenfhypnum 
ni/ens, Thamno/ia vermicularis GRAMINOIO MEADOW 

MOIST Carex aqua/ilis, Dryas infegrifolia, Salix arc fica, Tomenfhypnum 
nitens GRAMINOIO MEADOW 

DRY Dryas infegrifolia, Cassiope tetragona SNOW PATCH DWARF SCRUB 

MOIST Salix rotundifolia SNOW PATCH PROSTRATE SCRUB 

MOIST Salix lanara, Carex aquatilis STREAM BANK DWARF SCRUB 

MOIST Dryas in tegrifo/ia, Eriophorum angusrifo/ium, Tomenfhypnum 
nitens, Didymodon asperifolius STREAM BANK GRAMINOID MEADOW 

MOIST Festuca bafiinensis, Papaver macounii GRAMINom MEADOW 

Well-drained upland sites, polygon rims, 
aligned hummocks 

Moister upland sites, basins of drier low
centered polygons, polygon rims. al igned 
hummocks 

Well-drained snow patch areas 

l ate-thawing snow patch areas 

Stream banks. lake margins 

Upland stream banks that are swept by the 
spring flood 

Pingo tops, bird mounds and animal dens 

Denominator: !to ils, Landforms and Slope 
Unit 

(1st no.) 

1 

2 

3 

32 

4 

5 

6 

Soil 

Pergelic Cryoboroll 

Pergel ic Cryaquoll 

Complex of: 
1) Histic Pergelic Cryaquept 

2) Pergel ic Cryohemist 

3) Pergelic Cryosaprist 

None 

Complex of : 
1) His!ic Pergelic Cryaquept 
2) Pergelic (ryof ibrist 

Pergelic Cryorthent 

Pergelic-Ruptic
Aqueptic Cryaquoll 

Identifyina field 
character istics 

A cold, more or less freely drained soil, underlain by permafrost 
(Pergelic) with a dark, humus-rich, granula r textured surface 
horizon >18 cm thick 

A cold, dark-colored, wet soil, prominently mottled in the lower 
part of the humus-rich, weakly granular surface horizon 

1) A cold, wet. gray mineral soil, commonly mouled, having a su r
face horizon >25 cm thick, composed of predominantly organic 
(peaty) material 
2) A cold, wet, dark-colored soil comisting of moderately decom
posed organic materials to depths >40 cm 
3) A cold, wet. dark soil consisting of well-decomposed organic 
materials to depths >40 cm 

A complex in which Pergelic Cryaquolls (Unit 2) and soils of Unit 3 
are in nearly equal amounts 

1) As above 
2) A cold, wet. reddish to yellowish soi l consisting of l ittle
decomposed fibrous organic materials to depths >40 cm 

A cold, somewha t freely drained gravelly soil lacking significant 
horizon development and generally free of organic matter 

The cold soil of frost boil areas in which a Cryaquoll 
soil (Unit 2) is intimately associated with and interrupted by a 
cold, wet, gray and mottled mineral soil la cking any significant 
organic surface horizon-a Pergelic Cryaquept 

Vegetation Stand Type(s) 
Soil Unit, Landform Unit, Slope 

Stand 
type no. Community 

M-Wet sites 
Ml WET Carex aquatilis, Saxifraga foliolosa GRAMJNOID MEADOW 

M2 

M3 

M4 

WET Carex aquarilis, Drepanocladus brevifolius GRAMINOIO MEADOW 

WET Carel( aquarilis, Dupontia fisheri, Calliergon richardsonii 
GRAMINOIO MEADOW 

VERY WET Care~ aquarilis, Scorpidium scorpioides GRAMINOID MEADOW 

M5 WET Carel( aqua/ilis, Sali~ rotundifolia ST REAM BANK GRAMtNOID 
MEADOW 

E-Emergent sites 
E1 VERY WET Carex aquatilis GRAMINOIO MEADOW 

E2 VERY WET Arctophila fulva GRAMINOID MEADOW 

E3 VERY WET Scorpidium scorpioides AQUATIC MOSS MEADOW 

W - Open water 
W1 None 
W2 None 
W3 Varies 

D-Disturbed sites 
Type of disturbance 

Dl Bare earth with pioneering species, DRY Bra ya purpurascens, Leprobryum 
pyritorme, Marchanria polymorpha DISTURBANCE COMPLEX 

D2 Foreign gravel or construct ion debris 

D3 

D4 
D5 

D6 

D7 

W3 

Unil 
(2nd no.) 

1 
2 
3 
4 
5 
6 
7 

8 
9 

o 
P 
A ..... 

""""'" ....... 

Dust-covered areas adjacent to roads 

Vehicle tracks-deeply rutted 

Vehicle tracks-not deeply rutted 

Winter road 

Excavated areas primarily in river gravels 

Flooded areas caused by roads or pads 

Boundary of disturbance 

landform 

High-centered polygons, cen ter-trough contrast >0.5 m 
High-centered polYgons, cen ter-trough contrast .. 0.5 m 
l ow-centered polygons, rim -center contrast >0.5 m 
low-centered polygons, rim-center contrast ... 0.5 m 
Mixed high- and low-centered polygons in an intricate pattern 
Frost boil tundra 
Strangmoor and/or large diameter, com monly discontinuous 
low-centered polygon pattern; little or no microrel ief contrast 
Hummocky terrain associated with sleep slopes 
Reticulate patterned ground-slightly conve;.: polygons with hummocky 
microrelief, hummock-interhummock relief contrast " , 5 em 
Non-pa tterned ground or with patterned ground occupying <20% 
Pingo 
Floodplain 
Steep embankment 
Undercut river bank 
E)(cavated 
Stream 

51 

Characteristic microsite 

Wet microsites in acidic tundra areas, 
primarily associated with aligned hummocks. 

Wet ,?olygon centers and troughs, lake 
marginS 

Wet polygon centers in sand dunes region 
and along Kuparuk River 

Low wet sites, polYgon centers, drained 
lakes, lake margins 

Moist stream banks 

Water to about 30 cm 

Water to about'OO cm 

Water to about 100 cm in sand 
dunes region 

Lakes and ponds 
Streams and rivers 
Flooded areas caused by roads or pads 

Code 
(Jrd no.) 

None 
2 
3 
4 
5 

-

Slope 
range (%) 

o to 2 
>2 to 6 
>6t012 
>121020 
>20 

Roads and Pads 

Base map prepared by the Institute of Arctic and Alpine Research, Uni ... ersity of Colorado, Boulder, Colorado. lake boundaries and areal 
con hoi from topographic map (1.4 m contour inter ... al) provided by Prudhoe Bay En ... itonmental Subcommittee, Alaska Oi l and Gas Asso
ciation. Interpretation based on 1:6000 black and white aerial photography by Air Pho to Tech Inc., 1973. location o f Area J 
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. ' igure A4 

Soils: Prudhoe Bay Region, Alaska, Area 3 

Taxonomic 
Code name 

_ t't!rgt!!I1_ LrYVUUIUIi 

_ Pergeli c CryaquoJl 

Complex of: 

by K.R. Everett 

Identifyi ng field 
cha ra cteristi cs 

r\ '-VIV , "'v.",...,. IC~~ "cc ' y U, .. ,, ' CU ~V" , U"YC " O '" .... , ... "" , ..... , ..... , t ' .... '6 ... .. .... ! .. ,,,. 

a dark , humus-rich, granu la r textured surface horizon >18 em thi ck 

A cold, dark , wei soil, prominently mott led in the lower part of the humu s-r ich, 
weakly granular su rface horizon 

1.Hist ic Pergel ic Cryaquept 1.A cold, wet, gray minera l soi l , commonly mottled, having a surface horizon 
>25 em thi ck, composed of predominantly o rganic (peaty) material 

2.Pergelic Cryohemist 

3.Pergelic Cryosaprist 

2.A cold, wet, dark soil consis ting of moderately decomposed organic 
material s to depths >40 em 

3.A cold, wet, dark soil consis ting of well-decomposed organic materials to 
depths >40 cm 

Also includes Soil Unit 32. which is sim ilar to the above complex except that Pergelic Ctyaquol ls may covet 
as much as 50% 

_ Complex of; 
1.Histic Pergelic Cryaquept 1.As above 

2.Pergel ic Cryofibrist 

~ Perge l ic Cryorthent 

r=:=J Pergelic- Ruptic -Aquep ti c 
Cryaquol l 

r=:=J Water 

_ Roads and pads 

2.A cold. wet. reddish to yellowish soi l consisting of littl e-decomposed fibrous 
organiC materials to depths >40 cm 

A cold. somewhat freely dra ined grave lly soil lacking signif icant horizon 
development and generally f ree of organ ic matter 

The co ld soil o f frost-boil areas in which a Cryaquoll soil is intimate ly associ
ated with and interrupted by a cold, wet, gray and mottled mineral soil lack ing 
any significant organic surface horizon -a Pergelic Cryaquept 

Ponds. lakes. streams 

-. 

location of Area 3 

Base map prepared by the Institute of Arctic and Alpine Research, University o f Colorado. Boulder. Colorado. l ake boundaries and area l 
control fro m to pographic map (1.4 m contour interval) provided by Prudhoe Ba y Environmenta l Subcommit tee, Alaska O il and Gas Asso
ciation. Color car tography by V. Dow. Interpre tation based on 1:6000 black and white aerial photograph y by Ai r Pho to Tech inc., 1973. 
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Code Milp un;1 Micros;le - 1. Dry Tundra a. Rid~e topS, river 
blu fs, high poly· 
lion centers 

b. Polygon troughs 

2. Pmgo Vegela- a. Dry plngo sides 
lion Complex b. Pmgo t~ and 

aOimal en areas 

c. Snow patches 

E!{,;fi';;] 3. Frost-BoIl Vege-
latlon Complex 

a. Frost-boIls 

b. Inter-host-bod 

4. MOist Tundra Upland a reas. flal 
and slightlY hIgh-
centered polygons 

S. MOist Tundra a. Tops of flat-
Vegetation centered polygons 
Complex and drier low· 

cen tered I)olygons. 
~olygon rims. 

ummocks 
b. Polygon troughs. 

d(mresslons be-
tween hummocks 

6. Snow Patch a. UPI)er part of 
Vegetation snow piltch area 
Com l)lex 

b. lower part 01 
snow I)at ch area 

7. Wet Tundra 
(alkalme fa Cies) 

a. Wet ~olygon ba-
sms, ake margms. 
wet meadows, 
low areas re-
tween hummocks. 
~olygon troughs 

b. olygon IIms, 
aligned hum-
moch. hummock s 

8. Very Wet iI . low \)olygon cen· 
lundr.l leIS, ake m<lr~lI1s. 
(alkalll1e faCies) very wet mea ows. 

delHesslons be-
tween hummocks, 
polygon troughs 

b. Polygon rims. 
3h~ned hum~ 
mocks, hummocks - 9. Em€!fgent Tundra 

(sha llow water. 
lake margms. 
I)onds 

<30 cm) - 10. Emergent Tundra lake margins. 
(dee& water. 30 ponds 
to 1 cm) 

11 . Open Water lakes and streams 

12. Tundra Stream a. Stream waters 
Ve~etatlon 
Complex b. MOist stream 

margins 

c. River Io;ravels and 
s.lnds 

d. SnOw patches 

e. Slump..,g bluffs 

f. Dry ~a ndy terraces 

K. Upland areas with· 
In the high spring 
fl ood Ime 

1771 13. Floodll1g disturb· GenPfally low 
dnce caused by sItes as in dramed 
loadS or I>ads Iilkt· basms 

Wktll1l 14 . DIShJrbed areas V.mable 

- 15 Roads and pads 

St ollnd types 

• . B1 or 82 

b. U) or U4 

.lI. 81 or 82 
b. Ul0 

c. B14. Uf>, 
orU7 

a. 63 

b. Variable. 
mdlcaled ~ 
backgroun 
.... ulu. 
U2, U3. or 
U4 

a. U2. U3, or 
U4 

b. M2 

a. B14 andlo r 
U. 

b.U7 

a. M2 

b. U3 or U4 

iI .M4 

b. U4 or U3 

E1 

E2 

W1 or W2 

... W2, E1 or E2 

b. M5 or U8 

c. B4 

d. B14. Uf> or 
U7 

e. 67 

f. B6 

g. U9 

Wl 

01-07 

Principal species 

a . Dryas in/efilo/ia, Oxyrropis nigrc5Ccns, Carel( 
rupeslris, alix reticulara, Saxitraga 0fPositifo/ia. 
Dlstichium capillaceum, Dilrichum f exicau/e, 
lecanora epibryon, Tharnnolia vermicular;s 

b. Eriophorum angus/llolium, Dryas in /egr ila/ia, 
Tomenthypnum nllens, Thamnolia vermicularis 
Cetraria Islandica 

• . Same as map' umt 1a 
b. Dryas inlegflfolial Ranunculus pedaflfidu$. 

Papaver macoumi, Arc/agros!is Iillilolia, Pole. 
mon/urn bareale, FeslUca spp" Thuidiurn abi-
elinum, Drepanoe/adu$ unclnatus. Bryum spp 

c. Same as fla and b 

a. Saxifra8a ~posirifolia, Dryas ·in/egri/o/ia. Juncus 
big/um/s. flophorum an~ustifo/ium, Bryum 
wright;;. Dis/ichium capl laceum. Lecanora epi-
bryon. Thamno/ia vermlcularis 

b. Val/able 

fflophorum angusl ifo/rum. E. vaginalUm. Carex 
bi~elowii. C. membranacea. Dryas in legrifolia, 
Sa IX reticulala. S. arCllca. S lanata ssp richard-
sonii. Polygonum vivlparum. Tomenthypnum 
mIens. Dmichum fle~lcaule. Thamnolla vermicu-
laris, Cetraria sPP. Dactylina arclica 

a. Same as 4 

b. Carex aqualiljs. Erjophorum angus/itolium, Pedi-
cu/aris sudel ica, Drepanoc/adus brevilolius 

a. Dryas jntegrifol,a, (a55iope telra80na, Salix re/reu-
la/a, Astragalus umbel/a /us . Pedlcolaris cap/ta/a, 
Carex sclfpoioea, Silene acaulis, Tomenthypnum 
nilens, Drepanoe/adus uncinalUs, Ditrichum flex-
icaule. Thuidium abie/inum, Celraria richardsonii. 
C. nivalis, C. islandrea, C. coculla/a, Pe//igera 
canma 

b. Salix ro/undifolia, (arex aqua/i/is, Senecio alro. 
purpureus, EqUlsetum variegalUm, Eflophorum 
angus/ifolium, Dlst/chrum capillaceum, D,/flchum 
flexicaule 

a. (arex aqua/ilis. friophorum anguslilolium, Pedic-
ularis sude/ica, Dre~anocladus brevifolius, Cala-
scopium nigritum, me/idium arClieum, Meesia 
triquetra 

b. Eriophorum angus/rio/ium, Carex aqualllis, ( 
blgelowl/, C. a/roiusca, C. rotundala, Dryas Inte-
grdoll~ Salix reflcu/ata, S.arclica, 5. lana/a ssp 
(lchar son;;. Polygonum vrviparum. Tomenthy~ 
num n;tens, Dilrlchum lIe~lCaule, Thamnolia ver-
micularis, Celraria spp., Dac/ylina arc/ica 

a, Care~ aqualilis, C. saxalilis ssp. laxa, friophorum 
angus tilolium, Pedicularis sudelica. Scorpidium 
scorpioides 

b. Silme as 7b 

Carex aQuatil;s, Criophorum anguslifolium, Cal/ha 
palus/ris, Ranunculu5 pallasii 

Arctophi/a iulva 

None 

a. (are~ aQua/ilis. Afctophila /ulva, Callie~on 
giganreum, Hippuf/S vulgaris, Callha pa uSlris 

b. Carex aqua/ilis, Erirahorum angus/i/o/ium, [Qui-
selUm \'a"e~a/um. ali~ lanala ssg rrchardsonii, 
S. rOlundilo ia, S arc/rea, Peelico aris sudefica, 
Thal/ctrum a/pinum, Cardamme hyperborea 

c. Epilobrum la/ilolium, Artemisia arcllca, A bore-
a/is, A. ~Iomerala , Wilhelmsla ~hysodes, As/ra-
~a/us a pIOUS. Salix ovalilolia, riselum spica /um, 

Iymus arenaflllS ssp. mol/is, Anemone parviflora 
d. Same ilS 6a and b 

e. Brilya purpurascens, Anemone parvillora. Dryas 
mlegfllolia, Senecio resedilo/ius, Ollyrra d,gyna, 
Parnass/a ko/zebue/, Er~eron humil/s, Arc/agroS/is 
/atdolia, Fesluca 5PI) . pllobium la/lfolrum, 
Lloyd,a serOfma, As/er s/blflCus 

f. Dryas ,"/egrrlolia, Astrawlus alpinus, A. umbel· 
la/us. Carex scrrpoldea, obresra myosuroides, 
Carex rupeslris, Androsace chamae,asme, Silene 
acaulis, Anemone richardsonii, Dislichium capil-
laceum, Ditrichum lIexicaule 

g. Dryas inregritolla, Sal,~ rOlUndifolra, S. rellcu/a la, 
fflophorum an~uS lj/olrum, ASfr~alus umbellalUs, 
Parrya nudicau IS. Carex SClfpoi ea. Sallfraf 
0eposit/tolia. Tomenrhypnum nllens. D//flc um 
I e~lCau/e, Dldymodon aspenfolius. TorlUla ruralis 

Varsable 

Vallable 

Figure AS 

Vegetation: 

Prudhoe Bay Region, 

Alaska, Area 3 

by D. A. Walker and P.J . Webber 

• 

loca lion of Area 3 

Base map prepared by the Inslitute 01 Arcti c and Alpine Research, 
Universily 01 Colorado, Bou lder, Color;tdo. lake bound...,ies a nd area l 
con tro l from topographic map (1.4 m contour in terval) provided by 
Prudhoe Bay Environmenta l Subcommittee, Alaska Oi l and Gas Asso· 
ciation. Color cartOKraphy by V. Dow. Interpreta tion ba sed on 1:&000 
blad: and white aerial photography by Air Pho to Tech Inc., t 973. 
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Figure A6 

Master Map: Prudhoe Bay Region, Alaska, Area 1 

by K.R. Everett, D.A. Walker, and P.J. Webber 

Informalion is coded in fr3ction form: 

Numerator: Vege tati on 

Stand 
type no. Communi ty Characterislic mic rosile 

a - Dry sites 
£31 DRY Dryas inlcgrifo/ia, Oxyrropis nigrescens. LecanoTa epibryon 

PROSIRAH SC RUn 
Pingos, ridges, high polygon cenlers 

132 DRY Dryas inlegrifo/ia, Saxi/raga opposilifoli.l, LecanoTa cpibryon Simi lar to Stand Type 111, bUI less exposed 
10 wind PRO$l RAi l; SC RUB 

£33 DRY Saxi/raga opposilifo/i<l. }uncus biglumis ) ROS 1-I~OIL BARREN Frost boi ls 

B4 DRY Epilobium la lifo/ium, Artemisia arctica RIVlIHiAR BARRfN River gravel ba rs 

B5 DRY Oryas imegr;fo/ia. Salix ova/ilo/ia. Artemisia borealis SANOY flATS 
BARREN 

Sandy river lenilces, stabililed sa nd dunes 

B6 

67 

B14 

c 

DRY Dryas inregrifo/ia. ASlraga/us a/pinus RIVlR BAR PRO$TRAH SCRUIl 

DRY 8raya purpurascens. Anemone parvillora, Arclagfoslis lalita/ia 
SLUMPING RIVlR tlLUFF COMPllX 

DRY Dryas infegrifo/ia, Salix reli culala, Cetraria richardsonii SNOW 
f'A I CH I'ROS1 ~A fL SC~UB 

BARRfN G~AVl l 

River bomks 

Slumping river bluffs 

Dry, early-thawing snow patch areas with 
hummocky terrain 

U-Moist siles 
Ul MOIS1 Care. aqua/ilis, Ochro/echia frigida GRAMINOID MlADOW Polygon rims ilnd illigned hummocks 111 

aCidiC tundril region 

U2 MOIS1 Eriophorum vagina tum, Dryas inlegriiolia, Tomenlhypnum 
nilens, Thamno/ia vermicu/a ris TUSSOCK CIo! AMINOID MfADOW 

Well-drilined uplilnd sites 

V) 

V4 

Ub 

U7 

VS 
V9 

V10 

MOI ST Eriophorum angllsfifolium, Dryas in tegrilo/ia, fomcn/hypnum 
nitens, Thamnolia vermicularis GRAMINOID MlADOW 

MOIST Carex aqua/ilis, Dryas inlcgrilolia, Salix arctica, Tomenthypnum 
nitens GkAMINOID MFADOW 

DkY Dryas integrifo/ia, Cassiope lelragona SNOW PATCH DWAkr SCRUB 

MOI ST Salix rOlundi/o/i.1 SNOW PATCH PROSIRAH SCkU B 

MOISI Salix lana ta, Carex .1qllali lis ST Rl AM BANK DWAkr SCkUB 

MOIST Dryas intCBrifolia, Eriophorum angus/ilolium, Tomenthypnum 
nilens, Didymodon aspcrifolius STR EAM BANK GIo!AMINOID MEADOW 

11.10151 Fesfuca balfinensis, Papaver macounii GIo!AMINOIO MEADOW 

Well·dra ined upland slles, polygon rims, 
aligned hummock s 

Moi Sle r uplilnd sites, baSIllS of drier low
cenlcred polygons, Iwlygon rims, aligned 
hummocks 

Well-drained snow palch iHcas 

Late-thawing snow patch Meas 

Stream banks, lake marglllS 

Upland streilm banks that are swept by the 
spring flood 

Pillgo tops, bird mounds and animal dens 

Denominator: Soils, landforms and Slope 

Unit 
(1st no,) 

1 

2 

) 

32 

4 

5 

6 

Soil 

Pergelic Cryoboroll 

PergellC Cryaquoll 

Comple~ of: 
1) Histic I'ergellc Cryaquept 

2) Pergelic Cryohemist 

3) Pergelic Cryosaprist 

None 

Complex of: 
1) Histlc Pergelic Cryaquept 
2) Pergelic Cryofibrist 

Pergelic Cryorthent 

l'ergel ic- Rul)tic
AQueptic Crya<l uoll 

Identifying fie ld 
characteristics 

A cold, more or less freely drained soil, undcrlilin by permafrost 
(PergeJicl with a dark, humus-rich, granular textured surface 
hOnlOn >18 cm thick 

A cold, dark-colored, wet soil, promlnen lly mottled in the lowel 
part of the humUHich, weakly granular surface horilon 

1) A cold, wet, gray mineral soil, commonly mottled, haVing 3 sur
face horilon > 25 em thick , composed of predominantly organic 
(peaty) material 
2) A cold, wet, dark-colored soil consisting of moderately decom
posed o rganic materi ills to del)ths >40 em 
3) A cold, wet, dark soil consisting of well-decomposed org.lnie 
materials to depths >40 cm 

A COm,)lex In which Pergel lC Cryaquolls (Unit 2) and soils of VOlt 3 
are in nearly equal amounts 

1) As above 
2) A cold, wet. reddi sh to yellowish soi l consisting of little
decomposed fib rous organic materials to depths >40 cm 

A cold, somewhat freely drained grave lly soil lacking signiflCallt 
horizon development and generally free of organic mailer 

The cold soil of frost boi l areas 10 which a Cryaquoll 
soil (Unit 2) is intimately associaled with 3nd interrupted by a 
cold, w et, gray and mottled mlner31 soil Jacking any signi f icant 
orgaOiC surface horizon-a Pergellc Cryaqucpt 

Bolse map prepared by the Institute of Arctic and Alpine Resea rch, University of Colo rado, Bou lder, Color3do.lake boundaries and area l 

conlrol from topographi c map (1.4 m contour inter\lal ) prO\lided by Prudhoe Bay Environmental Subcommittee, Alolska Oil and Gas Asso

ciation, Interpretati on based on 1:6000 bla ck and white olerioll photography by Air Photo Tech Inc., 1973, 

Vcgel3 tion Stand Type(s) 
Soil Unit, landform Unit, Slope 

Stand 
type no, 

M-Wet sites 

Community 

M1 WET Carex aquatilis, Saxifraga 10lio/05a GRAMINOID MEADOW 

M2 WET Carex aquatilis, Drepanociadus brevi/olius GRAMINO IO M EADOW 

M3 WET Cilfex aquatilis, Dupontia fisheri, Calliergon richardsonii 
GRAMINOIO MEADOW 

M4 VER Y WET Carex aquatilis, Scorpidium scorpioides GRAMINOID MtADOW 

M5 WET (arex aquatilis, Salix rOlundjfolia STREAM BANK GRAMINOID 
MEADOW 

E- Emergen t sites 
El vun WET Carex aqua l ilis GRAMINOID MEADOW 

E2 VERY WEl Arctophila lulva GRAMINOlD MtADOW 

E3 VEkY WET Scorpidium scorpioides AQUATIC MOSS MlADOW 

W - Open water 
Wl None 
W2 None 
W3 Varies 

D- Disturbed sites 
Type of d isturb3nce 

Dl Bare earth w ith p ioneering species, DRY 8ra ya purpurascens, Leptobryum 
pyriforme, Marchantia polymorpha DISTUk8ANCE COMPLE X 

0 2 Foreign gravel or cons tru ct ion debris 

03 

0' 
05 

06 
07 

W3 

Dust-covered areas adjacen t to roads 

Vehicle tracks-deeply rutted 

Vehicle tracks-not deeply rutted 

Winter road 

Excavated areas primarily in river gravels 

Flooded are3S caused by r03ds o r pads 

--- Boundary of disturbance 

U nit 
(2nd 00,) 

1 
2 
3 , 
5 
6 
7 

S 
9 

o 
P 
A ... 

""""'" ••••••• 

landform 

High-centered polygons, center-trough contrast >05 m 
High-centered polYgons, cen ter-trough contrast .. 0 .5 m 
low-centered polygons, rim-center contr3St >05 m 
low-centered polygons, rim-center contr3st .. 05 m 
Mixed high- and low-centered polygons in an Intricate pattern 
Frost boil tundra 
Strangmoor andl or large diameter, commonly discontinuous 
low-centered I)olygon pattern; little o r no microrelief contrast 
Hummocky temlln associated with steep slopes 
Reticulate p311erned ground-s lightl y con\lCx l)olygons with hummocky 
microrelief", hummock-interhummock relie f con trast .. 1 5 em 
Non-patterned ground or with patterned ground occupying <20% 
Pingo 
Floodplain 
Steep embankment 
Undercut r iver bank 
Excavated 
Stream 

\ . ., 

Characteristic m icrosite 

W et mic rosites in ac id ic tundra areas, 
primarily associated with aligned hummock s 
Wet polygon centers and troughs, lake 
margins 

Wet polygon centers in sand dunes region 
3nd 310ng Kuparuk River 

l ow wet sites, polygon centers, d rained 
Jakes, lak e margins 

M oist stream banks 

W ater to about 30 em 

W ater to about 100 em 

W ater to about 100 cm in sand 
dunes region 

L3kes and ponds 
Streams and rivers 
Flooded areas caused by roads o r pads 

Code 
(3rd no.) 

None 
2 
) , 
5 

-
\. 

loca tio n of Area 1 

Slope 
range (%) 

o to 2 
>2 to 6 
>6 to 12 
>12 to 20 
>20 

Roads and Pads 

• / \. 

59 



A!2.Ul 
4,7 MW&. 

4,4 

WI 

~ V 6,6 

W1 

M2 ,U3,M4 
',4 

M2,Le, M4 

',4 

WI 

M2, U3 
',4 WI,Ez-D 

\ 
\ 

»4,E4,U4 
4,7 

I 
o 250 500 

meler$ 
750 

07 
M 

I 
1000 



Figure A7 

Master Map: Prudhoe Bay Region, Alaska, Area 2 

by K.R. Everett, D.A. Walker, and P.J. Webber 

Information is coded in fraction form: ""ViT'~·'f'ct',;tc;o="iSi't,:.~""di+.T,,y"p,,'"I'OI= 
Soil Unit, Landform Unit, Slope 

Numerator: Vegetation 

Sf3nd 
type n(J. C(Jmmunity Characteristic microsite 

8- Dry sites 
B1 I)RY Dryas inff'wifoila, Oxytropi_" nigrescens, Lecanara cpibryon 

PROS-' RA Il SCRUI) 
ringos, ridges, high polygon ce nter.'> 

1:32 DRY Dryas integrifolia. Sinitraga oPP05ililoiia, Lcca nora cpibrvon Similar tu Stand Type B1 , but less exposed 
to wind PROST HA I ~ SCRUB 

In DRY Saxilraga apposilifo/ia, /uncus big/um i, FR OS1 -HOIl liMon..- Host boils 

H4 DRY l:pilobium latifolium, Artemisia arc/ lea loUVH{-H AK lIARRlN River gravel bar> 

!::IS [)RY Drya., integrifo/la, Salix ova/dolia, Artemisia borealis SANOY fL ATS 
flARIU N 

Sandy river terraces, ,tahili7ed Silnd dunes 

BO 
B7 

B14 

G 

DR Y Dr yas illfegrifo/ ia, A~ tragalu5 a/pinus KIWI< UAR I'ROS 1 RA n SCRUB 

OKY Braya purp(1FilSCen5, Anemone pardI/ora, Arcfawo.sris hJtifo /ia 
SLUMf'INC RIVER lllU fr COMPLlX 

DRY Dryas iMegriful iil, Salix reticulata. Cetraria richimlwnii SNOW 
PAIUI PROSTRATE SCRUB 

BARIHN GKAVLL 

Rive r banks 

Siumpinl<: rive r bluffs 

Dry, early-thawing snow patch Meas with 
hummocky te rrain 

U - Moist sites 
U1 MOIST Carex aquatilis, Ocnrolecnia frigida CRAMINOID M~A!)OW Polygon rims and aligned hummock, in 

acidic tund ra reg ion 

U2 MOtST [riophorum vagina tum, Dryas integrifolia, lomcnthypnum 
nirens, Tnamnolia vermicularis TUSSOCK GKAMI NOIU MLADOVV 

Well-drai nt-'d up land si tes 

U3 

U4 

U6 

U7 

U8 

U9 

UlO 

MOIS1 Eriopnorum angustiloiium, Dryas inlegrifolia, Tomerltilypnvm 
nilcns, Thamnolia vermicularis GKAMINOlll ,\H AllOW 

MO IST Carex aqua tili" Dryas intewi1olia, Salix arUica, Tomentnypnum 
nilem CKAMt NOI D MEADOW 

DRY Drya; inregrilolia, Cas;iope tetragona SNOW PA TC H llWMH SCKUll 

MOtSt Salix rotundi lolia SNOW l'AT UlI'KOSTKAT L SCRUB 

MOIS1 Salix lanata, Carex aquiltilis STREAM BA,' I K DWAR F SCKUIi 

MOt'ST Dr yas integrifolia, Eriopnorum angus tilolium, Tomentnypnum 
nilens, Didymodon asperifolius STR EAM BANK GRAMtNOID M EADOW 

MOIS T Festuca balfinemis, Papaver ma(ounii CRAMtNO ID MFA DOW 

We ll-d rained upland si tes, polygon rims, 
aligned hummocks 

Moiste r upland si te ." ba.,ins of drier low
centered polygons, polygon rims, a ligned 
hummucks 

Well-drilined snow patch Me,1S 

Late·thawing snow patch areas 

Stream bilnks, lake margins 

Upland stream banks that are swept by the 
spring flood 

I'ingo tops, bird mounds and ani mal de n'> 

Denominator: Soils, landforms and Slope 
Unit 

(1st no. ) 

2 

1 

4 

5 

6 

Soil 

Pergelic Cryoborol l 

Pergelic Cryaquoll 

Complex of: 
1) Hist ic Pergelic Cry,lquept 

2) Pergelic Cryohemist 

3) Pergelic Cryosilpri,t 

N one 

Comp lex of: 
1 ) Histi c Pergelic Cryaquept 
2) Pergelic C r~' of i b ri ,1 

Pergelic Cryort hent 

Pergel ic - Ruptic 
Aqueptic Cryaquoll 

Identifying field 
characteristics 

A ("old, more or If'SS fre ely drained soil, underlain by permafrml 
(1'ergelicj witli ,1 dark. humus-rich, gra nu lar textured surfdce 
hor iLon >11'1 nn Ihick 

A cold. dark-colored, wt-'I ,oil, prominently mottled in the lower 
part oi the hUlTlu~-rich, weakly granu lM surbce horizon 

1) A cold , weI, gray minera l ,oil, commonly mottled, having a sur
face hor iLon >2') Ull thick, uHnpOSf'd o f predominantly o rganic 
(peaty) material 
2) A cold, wet. dd rk-colored soil consi,ting of moderately decom
posed orga ni c ma terial> to dt-'pth, >40 cm 
3) A cold. wet. dark soil con,i,ling of well-dec omposed organ ic 
Illaterials to depths >40 Ull 

A complex in whi ch I'ergelic CrYilquoll, (Un it 2) and soils of Un it:~ 
are in nearly equa l amount, 

1) As above 
2) A cold, wet, reddish to ypllowish soil consisting of li ttle
decomposed fibrolJ'> orgdnic materials to depths >40 cm 

A cold. somewhat freely drilined gravelly soil I'lcking signific ,lIlt 
hor izon development and generally free of org,lnic In,ltter 

The cold sorl o f frost boil a reas in which a Cryaquoll 
soi l (Unit 2) is Intimately assuc iated With and interrupted by a 
cold, we\. gr,ly and mottled mineral soil Iil cking any significant 
orgilnic su rf ,lce horiLon - a I'ergel ic Cryaquepl 

Base map prepared by the Institute of Arctic and Alpine Research, University of Colorado, Boulder, Colorddo_ Lake boundOHies and areal 
contro l from topographic map (1.4 m contour interval) provided by Prudhoe Bay Environmental Subcommittee, Alaska Oildnd Gas Asso
ciation. Interpretation based on 1:6000 black and white acrid I photography by Air Photo Tech Inc., 1973 . 

Stand 
type no. Community 

M-Wet sites 
M1 WET Carex aquatilis, Saxifraga loliolosa GKAM INOIt} M~Al)OW 

M2 WET Carex aquatilis, Drepanoc/adus brevi/olius GRAMINOtD MFADOW 

M3 \VET Carex aquati/i_s, Dupontia lisheri, Calliergon richardsonii 
CRAMt NO ID ,'vlLADOW 

M4 VFRY WET Carex aquatilis, Scorpidium scorpioides CRAMtNOID M EA DOW 

"IS WET Carex ilquatiliI, Salix rotundilolia SIRLAM UANK CRAMtNOID 
MEADOW 

E - Emergent sites 
E1 VFRY WF 1 Carex aquatilis GRAM INOtD MEADOW 

[2 V[KY WL 1 Arctophila iu/va GRAM INOIl) MlAl>OW 

E3 VERY WET Scorpidium~corpioide\ AQUA IIC MOSS MEADOW 

W - Open water 
W1 None 
W2 None 
W3 Varies 

D - Disturbed sites 
Type of disturbance 

01 Bare earth with pioneering species, DRY 8raya purpurascens, Leptobryum 
pyriforme, Marchanfia polymorpha DtST URBANCE COMPLEX 

02 Foreign gravel or construction debr is 

03 DU_It-covered areas adjacent to roads 

D4 Vehicle tracks -deeply rutted 

05 

06 

07 

W3 

Unit 
(2nd no. ) 

1 
2 
3 
4 
.I 
6 
7 

8 
9 

o 
I' 
A ..... 

"'"""" ....... 

Vehicle trilcks- not deeply rutted 

Winter road 

Excavated a red> primarily in river gravels 

Flooded areas caused by rOilds or pads 

Boundary of disturbance 

Landform 

High-centered polygons, center-tro\lgh contrast >0.5 m 
High-centered polygon'; , center-troug h contra st ";0,5 m 
low-u-'nte red polygons, rim-center contrast >0.5 rn 
low-centered polygo n_\ rim - center contra.,t ,.;0.5 III 

Mixed high- and low-centered po lvgons in an intri calp Pdttern 
host boil tundra 
Strangmoor and/or la rge diameter, commonly di s{:ontin uo(Js 
low-centered polygon pattern; litt le or no microrel ief con trasl 
Humm ocky terrain ass oc iated with steep slopes 
Keticu late patterned ground-slightly convex polygons with hummocky 
microre lief. hummock - interhumlTlock relief contrast ". 1.5 un 
Non-pMterned ground or with patterned ground occ upy ing <20% 
Pingo 
Floodpl'lin 
Steep embankment 
Undercut river bank 
[xcav,lted 
Stre,1m 

Characteristic microsile 

Wet microsites in acidic tundra areas. 
primarily associated with aligned hummocks. 

Wet polygon centers and troughs, lake 
margins 

Wet po lygon centers in s,1nd dunes region 
and along Kuparuk River 

low wet sitos, polygon centers, drained 
lakes, lake margins 

Moist stream banks 

Water to about 30 ern 

Water to about 100 cm 

Water to about 100 cm in sand 
dunes region 

lakes and ponds 
Streams and rivers 
Flooded areas caused by rOilds or pads 

Code 
(3rd no_) 

None 
2 
3 
4 
5 

-

Location of Area 2 

Slope 
range ('X,j 

o to 2 
>2 to b 
>6 to 12 
>12 to 20 
>20 

Roads and Pads 
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Master Map: Prudhoe Bay Region, Alaska, Area 4 
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Appendix B: Profiles of the Major Soils 
The soil profiles and accompanying chemical analyses which 

compose this Appendix were selected, usually from many tens of 
similar profiles , to represent each of the major soils encountered 
not only within the mapped areas but the Prudhoe Bay region gen
erally (parkinson 1978). Figure BI shows the locations of the soil 
profiles and vegetation plOIS (Walker, in prep.). It is from such 
morphological and chemical information that special purpose 
maps, e.g. peat thickness (Fig. 90), can be developed. 

The alphanumeric combinations appearing under the strata in 
each profile description designate that strata or horizon asJollows. 
Horizons designated 0 are composed of organic materials. The 
lower case character indicates the degree of decomposition: Oi 
little-decomposed, Oe partly decomposed , Oa nearly completely 
decomposed. 

The letter A indicates that the horizon consists of less than 
200;0 organic materials. When it is followed by the number I (AI 
or All) the implication is that the organic component is undergo
ing decomposition to form humus. An underlying Al2 hori zon is 

kil o meters 

similar to the All, but may differ in one or more secondary char
acters. B horizons are mineral horizons, normally below A hori
zons, into which clays, humus, iron or aluminum have moved 
from the A horizon. The 82 horizons of Prudhoe Bay soils are 
transitional either to overlying A horizons or underlying C 
horizons . The C horizons represent mineral materials little altered 
by weathering or biological activity. When the B or C horizons are 
followed by a subscript (g) it indicates thaL reducing (gley) condi
tions occur throughout much or all of the year. MOItles of reddish 
or yellowish colors arc commonly associated. Roman numerals 
preceding B or C horizons indicate a significant textural change 
from the overlying hori zon. Horizon designations followed by a 
lower case <0 were frozen at the time of description and sampling. 

In site 2, All and Al2 horizons are followed by (ca), indicat
ing that free carbonates are present in excess of 5% of the volume 
of the horizon. 

PRUOHOE BAr 

... Soil samp le sites 

* Vegetat ion st udy si tes (plot numbers in paren theses) 

Figure B1. Location of soil and vegetation study sites. Soil profiles are shown un the followin!:: pages. 
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66 Geobotanical Atlas of the Prudhoe Bay Region, Alaska 

Site: 2 
Location: NW~, SE~, Sec. 23, T . liN., R. 13E. 

Classific.ation: Pergelic Cryoboroll, sandy-s keletal mixed (calcareous) 
Landform: Nonsorted net (earth hummock) on a pingo 

Element: Hummock 
Parent Material: Organic-rich lacustrine sediment overlying Gubik formation 

sediment 
Relief: Macro'" 15 m; micro'" 10 cm 
Slope: 141170 

Vegetation: Dryas integrijolia, Cladunia spp., Thamnolia vermicufaris, 
Saxijraga spp. 

Notes: Pit located on shoulder of Angel P ingo summit where dif
ferences in microtopographic relief were somewhat depressed 
due to erosion; permafrost table at 61 em on 12 July 1974; 
permafrost table at 104 cm on 2 September 1974. 

Depth 
Horizon (em) Description 

AI lea 0-10 Very dusky red (2.5Y R 212) organic-rich silt loam; 
moderate coarse granular structure; very fr iable; white 
(IOYR 812) carbonate filaments occupying about 8% of 
to tal volume; thin patchy white (IOYR 812) carbonate 
coatings on undersides of gravel; moderately alkaline; 
slight effervescence; est. 10070 gravel; common roots; 
clear wavy boundary. 

AI2ca 10-18 Dark brown (7.5YR 312) silt loam ; moderate fine gran
ular structure; very friable; thin patchy white (IOYR 
812) carbonate coatings on undersides of gravel; mildly 
alkaline; slight effervescence; est. 14% gravel; few 
roots; abrupt wavy boundary. 

IICI 18- 35 Grayish brown (2.5Y 512) sand; single grain; loose; thin 
patchy dark grayish brown (2. 5Y 412) silt coatings on 
upper sides of gravel; thin patchy white (lOYR 812) car
bonate coatings on undersides of gravel; moderately al
kaline; slight effervescence; est. 5070 gravel ; no roots; 
elear smooth boundary. 

IlC2ca 

llC3ca 

35-46 Grayish brown (2.5Y 512) gravelly fine sand; single 
grain; loose; thin patchy dark grayish brown (2.5Y 4/2) 
silt coatings on upper sides of gravel; thin patchy white 
(IOYR 812) carbonate coatings on undcrsides of gravel; 
moderately alkaline; strong effervcscence; cst. 351170 
gravel; elear smooth boundary. 

46-61 Grayish brown (2.5Y 5/2) very gravelly sand ; single 
grain; loose; thin patchy dark grayish brown (2.5Y 412) 
silt coatings on the upper sides of gravel; thid pa((;hy 
white (lOYR 812) carbonate coatings on the undersides 
of gravel: moderately alkalinc; strong efl'ervescence; cst. 
80070 gravel; abrupt smooth boundary. 

1lC4 61-68 Grayish brown (2.5Y 512) very gravclly coarse sand; 
single grain; loose; thin very patchy dark grayish brown 
(2.5Y 412) silt coatings on upper sides of gravel; thi n 
patchy white (IOYR 812) carbonate coatings on thc 
undersides of gravcl; moderately alkaline; slight cffer
vescence; est. 85070 gravel; abrupt smooth boundary . 

IIC5 68-94 Yellowish brown (IOYR 514) gravelly coarse sand; single 
grain; loose; 1hin patchy white (IOYR 8/2) carbonate 
coatings on undersides of some gravel; strongly alka
line; strong effervescence; est. 35 u/o gravel. 

TOIOI % SQnd Totol % Cloy "'.Orgonic Carbon pH 1:1 

Site: 5 
Location: SE~, NWYo, Sec. 2, T. 10 N., R. 14 E. 

Classification: Pergelic Cryaquoll, loamy, mixed (calcareous) 
Landform: Slightly convex polygon 

Element: Hummock 
Parent Material: Degraded mineral-rich hist ic epipedon overlying organie-ri(;h 

lacustrine sediment 
Relief: Macro < 1-m; micro '" 13 em 
Slope: 10J0 

Vegetation: Vascular Plants: Eriophorum angustijolium, Salix reticulata, 
Saxijraga opposirijolia, Dryas integrijofia, Salix an'rica, Cas
siope tetragona, Pedicularis kaneii, Minuartia arclica, Chrys
anthemum integrijolium, Carex aquatifis, Carex scirpoidea 
Mosses: Drepanocfadus uncinatus, Tomenthypnum nilens, 
Dilrichum jlexicaule, Distichium capiflaeeum, Hypnum pro
cerrimum spp. 
Lichens: Thamnolia vermicularis, Dactylina arcrica, Lecan
ora epibryon, Cetraria richardsonii, Cetraria islandica, 
Rinodina sp. 

Notes: TlO em '" 4 °C; Polygon area '" 63 m'; Center element = 57 
m' (901170); Trough clement = 6 m' (1OIlJo). 

Deplh 
Horizon (cm) Description 

All 0-13 Dark brown (7.5YR 3/2) silt loam; moderate very fine 
granular structure; friab le; moderately alkaline; strong 
effervescence; roots common; clear smoot h boundary. 

A I2 13-23 Dark brown (7.5YR 3/2) silt loam; common fine promi
nent dark red (2.5YR 3/6) mottles and few fine promi
nent red (2.5YR 4/8) mottles along root channels; weak 
medium and coarse platy structure paning 10 moderate 
fine granular; friable; moderately alkaline; sligh t effer
vescence; roots common; clear smooth boundary. 

11021 23-36 Dark reddish brown (5YR 2/2) finely divided organic 
maner; moderate medium and coarse platy structure 
paning to strong medium granular; friable; moderately 
alkaline; slight effervescence; 21170 gravel; roots com
mon; abrupt smooth boundary. 

11022 36- 38 Black (IOYR 2/1) finely divided organk ma!ler: weak 

1I023f 

IIlCf 

fine platy paning to weak fine granu lar structure; 
slightly sticky; mildly alkaline; slight effervcs(;en(;e; 
abrupt smooth boundary. 

38-48 Black (IOYR 2/1) (wet . thawed); finely divided organic 
matter; mildly alkaline; slight effervescence; frozen; 
abrupt wavy boundary. 

48-68 Dark gray (5Y 4/1) loamy sand; single grain; moder
ately alkali ne; sHong effcrvesccn(;c; cst. 10070 gravel; 
frozen, 19 August 1974 est. 40"70 icc crystals. 

TOIOI .,.. Sond Tolal 0/. Clay ·1. Organic Corbon pH t; t Woter 

Site: 4 

Location: SEV., NE ~, Sec. 25, T. liN ., R. 14E. 
Classification: Pergelic Ruptic Aqueptic Cryaquoll, loamy mixed 

(calcareous) 
LaAdform: Frost boil tundra 

Element: Hummock 
Pall!nt Material: Organic-rich lacustrine sediment 

Relief: Macro < I m; micro '" 13 em 
Slope: 11170 

Vegetation: Eriophorum vaginalum, Th amnolia vermicularis, Dryas inte
grijolia, moss. 

Notes: Permafrost depth ranged from 36 (;m to 43 cm in a 23-cm x 

46-cm pit; permafrost dcpth was inversely proportional to 
the thickness of the mollic epipedon; this site located 1.52 m 
from the frost boil element. Taxon not currently established. 
Soils currently recognized as Perge\ic Cryaquoll-Pergelic 
Cryaquept complex. 

Part I- Hummock [Icmcnt 

Depth 
Horizon (em) Description 

Al 0-23 Very dark grayish brown (IOYR 312) (broken face and 
rubbed) silt loam; few fine prominent yellowish red 
(5YR 4/6) and few fine distinct strong brown (7 .5YR 
516) monIes along root channels; moderate fine granu
lar structure; friable; moderately alkaline; strong effer
vescence; common roots; abrupt wavy boundary . 

82g 23-30 Dark grayish brown (2 .5Y 412) loam; weak medium 
platy structure; firm; moderately alkaline; strong effer
vescence; few roots; clear wavy boundary. 

IIC I 30-43 Black (IOYR 2/ 1) sil t loam; moderate fine granular 
structure; friable; mildly alkaline; strong effe rvescence ; 
est. 3070 gravel; few roots: abrupt wavy boundary. 

IIC2f 43-57 Dark brown (7.5YR 3/2) loam; moderately alkaline; 
strong effervescence; est. 3% gravel; frozen; abrupt 
wavy boundary. 

IIC3f 57- 69 Gray (5Y 5/1) loam} rine sand; mildly alkaline; strong 
effervescencc; cst. 31170 gravel; frozen, 16 August J974. 



Site: 4 
Location: SE Yo , NE Yo , Sec. 25, T. liN. , R. 14E. 

Classificatiun ; Pergeli( Ruptic Aq ueptic Cryaquoll, loamy mixed 
(cakareous) 

Landform : Frost boil tundra 
«:lement; Frost boil 

Parent Materia l; Organic-rich la~u5trine sediment 
Relief: Macro < I m; micro = 13 cm 
Slope: 1(//0 

Vegetation: Saxi/raga opposilljulia, 1'halllflolia I'ermi('u/oris, Drya~' iflle
gri/olio, moss 

Noles: Permafrost depth mnged from 48 cm 10 56 cm in the 
30-cm >< 40-cm pit, and was inversely proportional 10 the 
thic kness of the overlying vegetative mat; (mat thickness 
ranged from 2 10 6 cm); pit located 1.52 m from the hum
mock clement; taxon not currently established. Soils cur
rently rccogni zed as Pcrgclic Cryaquoll-Pergelit; Cryaquept 
complcx. 

Part II - I-' rust Boil Element 

Deplh 
Horizon (elll) Desaipliofl 

Al 2-0 Very dark brown (\oYR 212) (brokcn face) intermedi
ately decomposed plant material; blad (l OYR 2/ 1) 
(rubbed and pressed); massive; friable; modcrately alka
line; strong efferveM;en(e; abrupt wavy boundary 

B2g 0- 36 Olivc gray (5Y 412) loam; common fine dist inct yellow
ish brown (IOYR 5/4) and dark gray (5Y 4/1) mOllles; 
weak medium platy structure; firm; yellowish red (5YR 
5/6) monIes along Toot channcls from 0 to 8 (m; mod
erately alkalinc; strong effervescen(e; few root s; abrupt 
wavy boundary. 

Jl Ci 

HC2f 

36-48 Black (\oYR 2/ 1) silt loam; moderate fine granu lar 
structure; friable; mildly alkaline: strong efferves(ence; 
few roots; abrupt smooth boundary . 

48-73 Very dark grayish brown (iOYR 312) silt loam; modn
ately a lkaline; strong effervescen(c; est. 3117u gravel; 
frozen, 16 August 1974. 

Totot"f.Sond Total "f.Cloy "f.OrqonicCorbon pH t:! Wat • • 

Site : I 
Location : SW YO , SW v. , Sec . I, T. ION .. R. 14E . 

Classification : Histic Pergelic Cryaqucpt, loamy mixed (cakareous) 
I.andform : Low-centered polygon 

Element : Center 
Pluent Materia l: Organic mat overlying organic rich lacustrine sediment 

Rt lief: Macro < I m; mino = 18 cm 
Siopt: 1% 

Vegeta tion: Corex aqllali/is, Drepanoclodlls sp. 
Notes: Polygon area == 120 m' ; Rims = 24 m' (20%): Troughs == 

12 m' (iOOi'o); Ce!lln = 84 m' (70%) ; 1'air = 2°C; T1O ,.", = 

2°C. 

Deprh 
Horizon (em) Descrlplion 

01 0-23 Very dark brown (IOYR 212) (broken fa(e and rubbed 
and pressed) moderately decomposed organic material 
(est. 6(Wo fi ber broke n, 400i'o fiber, rubbed); weak 
medium platy Sfru(\ure, nonsticky; moderately a lkaline; 
strong effervescence; many roots; abrupt smooth 
boundary. 

II CI 23- 33 Very dark gray (lOYR 3/ 1) silt loam; weak coarse platy 
structure; slightly stidy; moderately alkaline: slight ef
fervescence; few roOlS; abrupt smooth boundary. 

IlC2f 33- 48 Very dark gray (iOYR 3/ 1) si lt loam; moderately alka-
line; strong effervescence; frozen, 19 August 1974. 

TOIol % 50nd TOIol "t. Clay % O'Qonic Carbon pH t:t WOIe. 

wITJ 
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Sill': 24 
Lontion : 5W'I. , NW V. , Sec 13, T. liN., R. \3E. 

Classifica tion : Pergelic Cryofibrist , euic 
Landform : Aligned hummock terrain 

Parent Mattrial: Organic material overlying lacustrine sediment 
Reli tf: Macro < I m; micro = IS cm 
SIOpt: OU/o 

Vegeta tion : Scorpidillm scorpioides, Carex IIqllorilis and scanered 
Pedicularis spp. 

Notes: 1'ai, = 6 °C; 1'10,,,, = 4°C; Waler table at surface. 

Deplh 
Horizon (ell/) Descriplioll 

Oi l 

II CI 

1I 0i2f 

0- 23 Dark yellowish brown (lOY R 3/ 4) unrubbed, very dark 
grayish brown (iOYR 3/ 2) rubbed fibric material (om
posed of sedge; about 8S Ulo fibers, 80070 after rubbing; 
weak, coarse platy structure (6 mm thi(k); nonsl icky; 
neutral ; slight effen'escen(e at surface; many roots ; 
abrupt smooth boundary. 

23- 33 Dark gray (7 .SYR N 4/ ) fine sandy loam; weak, warse 
platy structure; slightly sticky; moderately alkaline; 
sHong effcrves(ence; est. 7ul0 gravcl; few roots; abrupt 
smooth boundary. 

33- 51 Very dark grayish brown (IOYR 3/2) fibri( material 
composed of sedge; about 800;0 fibers, 75070 after rub
bing; sand lenses at lower depths; neutral; slight effer
vescence: est. 1070 gravel; frozcn. 

TOIot"l. Sand Tot ot "t.Clay "I. OrgOniCCorbon pH 1:1 Water 

tqo,ep,sp, 4,o,2P,9 .020 

~~ 
+~ 
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Site: 29 
Location: SWv., SWv., Sec. 20, T . ION ., R. 15E. 

Ciassificalion: Pergelic C ryorthent, sandy~skeletal, mixed (ca\careous) 
Landform: Floodplain-Sagavanirktok River 

Parenl Material: Alluvium 
Relief: Less than 1 m 
Slope: Less than 107, 

Horizon 

Ci 

C2 

1lC3 

1llC4 

II1C5f 

Noles: Floodplain was being extensively mined for construction ag
gregate; pedon located in a slight ly concave position. 
~ir = 5 OC; T IO em = 4°C; No free water in pit. 

Depth 
(em) Descripfion 

0-8 Dark grayish brown (2.5Y 4/2) very finc sandy loam in-
terbedded with lenses of fine and medium sand; deposi-
tional plalY st ructure; common medium dist inct yellow. 
ish red (5YR 5/8) mOll les and few fine distinct 
yellowish brown (I0YR 5/4) mOlLles; very friable; mild-
ly alkaline; strong e ffervescence; est. 2% gravel; com-
mon roots; abrupt smooth boundary. 

8~18 Dark grayish brown (2 .5 Y 412) silt loam; moderate me-
dium platy depositional Slructure; few fine distinct 
strong brown (7.5YR 5/6) mOllles; discontinuous very 
dru:k brown (IOYR 212) bands of organic residue (3 mm 
thick) occurring at 6-mm depth intervals; friable; mod-. 
erately alkalinc; snong effervescence; few roots; abrupt 
smooth boundary. 

18~25 Dark grayish brown (2.5Y 412) find sandy loam; weak, 
coarse platy depositional st ructure; very friable; moder· 
alely alkaline; strong effervescence; est. 3% gravcl; few 
roots; abrupt smooth boundary. 

25-50 Dark grayish brown (IOYR 4/2) very gravelly coarse 
sand; si ngle grain; loose; mildly alkaline; strong effer-
vescence; est. 55% gravel : abrupt smooth boundary. 

50-75 Dark grayish brown (lOYR 412) very gravelly coarse 
sand; moderately alkalinc: strong effervescence; est. 
551170 gravel; frolen, 3 August 1975. 

ToIOI"l. Clay "I. Or90nic Co<bon pH 1:1 waler 

~l 

Sile: 22 
Location: SWv., SWll., Sec. 25, T. l iN , R. IJE . 

C lass ification: Pergelic Cryohemist, euic 
Landfo rm: Low-centered polygon 

Element: Center 
Parent Ma terial: Organic (sedge) overlying organic-rich lacustrine sedimcnt 

Relief: Macro < 1 m; micro;; 25 cm 
Slo pe: 1070 
Notes: Polygon area = 236 m'; Center element ;; 129 m' (551170). 

Depth 
Horizon (cm) Description 

De l 0-10 Very dark grayish brown (I0YR 3/2) hemic material 
composed of sedge; about 6Ou/o fibers, 3511Jo afler rub
bing; weak medi um platy structure (4 mm thick); light 
gray (IOYR 712) band of carbonates at surface and 
grayish brown (IOYR 512) band of carbonate at 10 cm; 
appreciable silt content; neutral; slight effervescence; 
many roots; clear smooth boundary. 

Oe2 10-23 Very dark grayish brown (I0YR 312) hemic malerial 
composed of sedge; about 55% fibers, 30UJo a fter rub
bing; moderate medium platy structure (5 mm thick); 
appreciable silt content; mildly alkaline; slight efferves
cence; many roots, abrupt smoot h boundary. 

II CI 23-36 Very dark grayish brown (IOYR 312) organic-rich loam; 
weak, very coarse platy structure; slightly sticky; neu
tral; est. 5% gnlvel; few roots; abrupt smoot h bound-
ary. 

IIC2f 36- 43 Very dark grayish brown (IOYR 3/2) silt loam; neutrat; 
est. 3UJu gravel; frozen. 

Oalf 43~61 Very dark brown (IOYR 212) sapric material; less than 
IO IIJo fibers and a trace after rubbing; neutral; est. 2UJu 
gravel; frozen, 8 August 1975. 

TOIOI "I. Son6 Tolol"l. Cloy % OrQonieCorbon pH (;1 Wole r 

~CTl 
~ ~ I ~ 

Site: 7 
Location: NE V., NEll., Sec. 35, T. l iN., R. 14E. 

Classificalion: Pergelic Cryosaprist, euic 
Landform: Low-centered polygon 

Element: Rim 
Parenl Millerial: Sedge peat overlying organic-rich lacustrine sediments 

Relief: Macro < 1 m; micro = 23 cm 

Horizon 

0,1 

0,2 

II C I 

0,1 

0,3 

Oa4f 

Slope: 1070 
Notes: Polygon area = 273 m'; Rim area = 122 m' (441170) . 

Depth 
(em) 

0-5 

5-8 

8- 1 I 

11 -18 

18- 28 

28-53 

Descriplion 

Very dark brown (IOYR 212) unrubbed and rubbed and 
pressed sapric material; 60010 fiber, 8070 rubbed; weak, 
fine platy structure; friable; mildly alkaline; strongly ef
fervescent; many roots; abrupt smooth boundary. 

Very dark brown (IOYR 212) sapric material; weak, 
very fine granular structure; friable; mildly alkaline; 
strongly effervescent; roots common; abrupt wavy 
boundary. 

Dark gray (5Y 4/ 1) fine sandy loam; weak. coarse platy 
structure; very friable; mildly alkaline; strongly efferves
cent; few roots; clear wavy boundary. 

Very dark grayish brown (IOYR 312) hemic material 
composcd of moss parts; weak medium platy structure; 
very friable; mildly alkaline; strongly .effervescen t; 
abrupt wavy boundary. 

Black (IOYR 21 1) sapric material; weak, coarse platy 
structure; friable; appreciable silt loam content; neutral; 
slightly effe rvescent; abrupt smooth boundary. 

Very dark brown (IOYR 2/2) sapric malerial; neutral; 
slightly effervescent; cst. 30Jo gravel; frozen, 16 July 
1975. 

TOIO I % Solid Totol"l. Clay "I. Or~ni<: CorDon pH 1'1 WOler 
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