





Abstract

This atlas illustrates the interrelationships among the land-
forms, soils and vegetation of a portion of the Arctic Coastal Plain
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? portion of the oilfield road network at a scale of 1:12,000.
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-km? portion of the oilfield.

Cover: The Little Putuligayuk River. Meandering tun-
dra streams, low-centered polygons, high-
centered polygons, oriented thaw lakes, and
drained thaw lake basins are all characteristic
features of the landscape within the Prudhoe
Bay region. Photograph by D A Walker

Preface

This atlas was prepared by Donald A. Walker, Plant Ecolo-
gist, Institute of Arctic and Alpine Research (INSTAAR), Univer-
sity of Colorado; Dr. Kaye R. Everett, Soil Scientist, Institute of
Polar Studies, Ohio State University; Dr. Patrick J. Webber,
Plant Ecologist, INSTAAR, University of Colorado; and Dr.
Jerry Brown, Research Soil Scientist, Earth Sciences Branch,
Research Division, U.S. Army Cold ‘Regions Research and Engi-
neering Laboratory. It is based on studies initiated in 1971 under
the U.S. Tundra Biome portion of the International Biological
Program (IBP) and as part of CRREL research activities con-
ducted under DA Project 4A161102AT24, Research in Snow, Ice
and Frozen Ground, Scientific Area 02, Cold Regions Environ-
mental Interactions, Work Unit 002, Cold Regions Environmental
Factors. Portions of the field and office studies by Ohio State
University and the University of Colorado were undertaken with
nonrestricted contributions to the University of Alaska’s Tundra
Biome Center from the Prudhoe Bay Environmental Subcommit-
tee of the Alaska Qil and Gas Association. Personnel and other
support were shared with Tundra Biome projects sponsored by the
National Science Foundation which were based at Barrow,
Alaska, and utilized the Naval Arctic Research Laboratory as a lo-
gistical base. The report is a contribution to the U.S. International
Biological Program (IBP), the Man and the Biosphere Program
(MAB), and the U.S.-U.S.S.R. bilateral Environmental Protec-
tion Agreement, Project V, Protection of Northern Ecosystems

(Scriabine 1978).

The authors acknowledge the many individuals and compan-
ies at Prudhoe Bay that facilitated the field work, particularly
Charles Wark, Richard V. Shafer, and D.S. Braden of Sohio Pe-
troleum Co. (formerly BP Alaska Inc.) and C.P. Falls, Landon
Kelley, and Angus Gavin of Atlantic Richfield Co. (Mr. Braden is
currently with the U.S. Geological Survey.) The topographic maps
from which the base maps were compiled were provided by these
companies, which also gave permission to procure industry-owned
aerial photographs of the region. The authors particularly wish to
remember the late Scott Parrish, with whom they discussed many
aspects of these early studies and who materially assisted them in
the field. Robert Parkinson assisted with the soils investigations in
1974 and 1975. John Batty, John Davidson, Fred Rowley, Jane
Westley, Eleanor Werbe and Ken Bowman assisted with the
vegetation surveys, The base maps were drafted by Vicki Dow and
Lynda Ladwig, University of Colorado. Ronald Coffman of Ohio
State University and Eleanor Huke of CRREL assisted in prepar-
ing other illustrations. Stephen Bowen, CRREL Technical Editor,
Donna Murphy and Jeanne Tucker provided editorial support and
typesetting, and Elaine Babcock, Dartmouth Printing Company,
designed the atlas layout.

Reviewers have made many helpful suggestions. Dr. Roger G.
Barry, University of Colorado, reviewed the climate chapter, and
Dr. Vera Komdrkovd, University of Colorado, reviewed the vege-
tation chapter. The entire text was reviewed by Dr. John Andrews
of the University of Colorado and Richard K. Haugen of CRREL.
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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

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

Information is coded in fraction form:

Numerator: Vegetation

Stand Stand <
type no. Community Characteristic microsite type no. Community Characteristic microsite
B —Dry sites ) B e ) ) ) ) M — Wet sites
B1 DRY Dryas integrifolia, Oxytropis nigrescens, Lecanora epibryon Pingos, ridges, high polygon centers M1 WET Carex aquatilis, Saxifraga foliolosa GRAMINOID MEADOW Wet microsites in acidic tundra areas,
PROSTRATE SCRUB primarily associated with aligned hummocks.
B2 DRY Dryas integrifolia, Saxifraga oppositifolia, Lecanora epibryon Similar to Stand Type B1, but less exposed M2 WET Carex aquatilis, Drepanocladus brevifolius GRAMINOID MEADOW Wet polygon centers and troughs, lake
PROSTRATE SCRUB to wind margins
B3 DRY Saxifraga oppositifolia, Juncus biglumis FROST-BOIL BARREN Frost boils M3 WET Carex aquatilis, Dupontia fisheri, Calliergon richardsonii Wet polygon centers in sand dunes region
B4  DRY Epilobium latifolium, Artemisia arctica RIVER-BAR BARREN River gravel bars GRAMINOID MEADOW and along Kuparuk River
B5 DRY Dryas integrifolia, Salix ovalifolia, Artemisia borealis SANDY FLATS Sandy river terraces, stabilized sand dunes M4 VERY WET Carex aquatilis, Scorpidium scorpioides GRAMINOID MEADOW  Low wet sites, polygon centers, drained
BARREN lakes, lake margins
B6 DRY Dryas integrifolia, Astragalus alpinus RIVER BAR PROSTRATE SCRUB  River banks M5 WET Carex aquatilis, Salix rotundifolia STREAM BANK GRAMINOID Moist stream banks
. . s . : MEADOW
B7 DRY Braya purpurascens, Anemone parviflora, Arctagrostis latifolia Slumping river bluffs
SLUMPING RIVER BLUFF COMPLEX E—Emergent sites )
B14 DRY Dryas integrifolia, Salix reticulata, Cetraria richardsonii SNOW Dry, early-thawing snow patch areas with E1 VERY WET Carex aquatilis GRAMINOID MEADOW Water to about 30 cm
PATCH PROSTRATE SCRUB hummocky terrain E2 VERY WET Arctophila fulva GRAMINOID MEADOW Water to about 100 cm
G BARREN GRAVEL E3 VERY WET Scorpidium scorpioides AQUATIC MOSS MEADOW Water to about 100 ¢cm in sand
dunes region
U — Moist sites o
u1 MOIST Carex aquatilis, Ochrolechia frigida GRAMINOID MEADOW Polygon rims and aligned hummocks in W—Open water K d d
acidic tundra region wi None Lakes and ponds
; : : s W2 None Streams and rivers
U2 MOIST Eriophorum vaginatum, Dryas integrifolia, Tomenthypnum Well-drained upland sites W3 Varies Flooded areas caused by roads or pads
nitens, Thamnolia vermicularis TUSSOCK GRAMINOID MEADOW
U3 MOIST Eriophorum angustifolium, Dryas integrifolia, Tomenthypnum Well-drained upland sites, polygon rims, D—Disturbed sites
nitens, Thamnolia vermicularis GRAMINOID MEADOW aligned hummocks Type of disturbance _
iy y o ’ ; y | ; : ¢ dri D1 Bare earth with pioneering species, DRY Braya purpurascens, Leptobryum
U4 MOIST Carex aquatilis, Dryas integrifolia, Salix arctica, Tomenthypnum Moister upland sites, basins o drlerl low- pyriforme, Marchantia polymorpha DISTURBANCE COMPLEX
nitens GRAMINOID MEADOW centered polygons, polygon rims, aligned ; [ ;
hummocks D2 Foreign gravel or construction debris
Ue DRY Dryas integrifolia, Cassiope tetragona SNOW PATCH DWARF SCRUB Well-drained snow patch areas D3 Dust-covered areas adjacent to roads
U7  MOIST Salix rotundifolia SNOW PATCH PROSTRATE SCRUB Late-thawing snow patch areas D4  Vehicle tracks—deeply rutted
us MOIST Salix lanata, Carex aquatilis STREAM BANK DWARF SCRUB Stream banks, lake margins D5 Vehicle tracks—not deeply rutted
U9 MOIST Dryas integrifolia, Eriophorum angustifolium, Tomenthypnum Upland stream banks that are swept by the D6 Winter road
nitens, Didymodon asperifolius STREAM BANK GRAMINOID MEADOW spring flood D7 Excavated areas primarily in river gravels
uio MOIST Festuca baffinensis, Papaver macounii GRAMINOID MEADOW Pingo tops, bird mounds and animal dens w3 Flooded areas caused by roads or pads
-—- Boundary of disturbance
Denominator: Soils, Landforms and Slope
Unit Identifying field Unit Code Slope
(1st no.) Soil characteristics (2nd no.) Landform (3rd no.) range (%)
1 Pergelic Cryoboroll A cold, more or less freely drained soil, underlain by permafrost 1 High-centered polygons, center-trough contrast >0.5 m None 0to 2
(Pergelic) with a dark, humus-rich, granular textured surface 2 High-centered polygons, center-trough contrast <0.5 m 2 >2tob
horizon >18 cm thick 3 Low-centered polygons, rim-center contrast >0.5 m 3 >6 to 12
4 Low-centered polygons, rim-center contrast <0.5 m 4 >12 to 20
2 Pergelic Cryaquoll A cold, dark-colored, wet soil, prominently mottled in the lower 5 Mixed high- and low-centered polygons in an intricate pattern 5 >20
: . ' polyg
part of the humus-rich, weakly granular surface horizon 6 Frost boil tundra
7 Strangmoor and/or large diameter, commonly discontinuous
3 Complex of: low-centered polygon pattern; little or no microrelief contrast - Roads and Pads
1) Histic Pergelic Cryaquept 1) A cold, wet, gray mineral soil, commonly mottled, having a sur- 8 Hummocky terrain associated with steep slopes
face horizon >25 cm thick, composed of predominantly organic 9 Reticulate patterned ground —slightly convex polygons with hummocky
(peaty) material microrelief, hummock-interhummock relief contrast €15 cm
2) Pergelic Cryohemist 2) A cold, wet, dark-colored soil consisting of moderately decom- 0 Non-patterned ground or with patterned ground occupying <20%
posed organic materials to depths >40 cm P Pingo
3) Pergelic Cryosaprist 3) A cold, wet, dark soil consisting of well-decomposed organic A Floodplain \uisgoag , 20
materials to depths >40 cm AAA Steep embankment . e M e
. TORTITATT Undercut river bank
32 None A complex in which Pergelic Cryaquolls (Unit 2) and soils of Unit 3 sssssss Excavated
are in nearly equal amounts . meme— Stream
4 Complex of:
1) Histic Pergelic Cryaquept 1) As above : ; g _
2) Pergelic Cryofibrist 2) A cold, wet, reddish to yellowish soil consisting of little-
decomposed fibrous organic materials to depths >40 cm L~
5 Pergelic Cryorthent A cold, somewhat freely drained gravelly soil lacking significant 3 \
horizon development and generally free of organic matter .\V /7 M
. : ) N b At R
6 Pergelic-Ruptic- The cold soil of frost boil areas in which a Cryaquoll I 4 %//@// //4% Fengl
Aqueptic Cryaquoll soil (Unit 2) is intimately associated with and interrupted by a 5 | "’,}"/////,/,/%%‘
cold, wet, gray and mottled mineral soil lacking any significant /le//y//%}
organic surface horizon—a Pergelic Cryaquept bv////{/ 5
o
Base map prepared by the Institute of Arctic and Alpine Research, University of Colorado, Boulder, Colorado. Lake boundaries and areal

control
ciation.

from topographic map (1.4 m contour interval) provided by Prudhoe Bay Environmental Subcommittee, Alaska Oil and Gas Asso-
Interpretation based on 1:6000 black and white aerial photography by Air Photo Tech Inc., 1973.
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Figure A7
Master Map: Prudhoe Bay Region, Alaska, Area 2
by K.R. Everett, D.A. Walker, and P.J. Webber

Vegetation Stand Type(s)

Information is coded in fraction form: 5o Unit, Eandfofm Unit, Slope

Numerator: Vegetation

Stand Stand
type no. Community Characteristic microsile type no. Community Characteristic microsite
B—Dry sites - M—Wet siles g S
B1 DRY Dryas integrifolia, Oxytropis nigrescens, Lecanora epibryon Pingos, ridges, high polygon centers M1 WET Carex aquatilis, Saxifraga foliolosa GRAMINOID MEADOW Wel microsites in acidic tundra areas,
PROSIRATE SCRUB primarily associated with aligned hummocks.
B2 DRY Dryas integrifolia, Saxifraga oppositifolia, Lecanora epibryon Similar to Stand Type B1, but less exposed M2 WET Carex aquatilis, Drepanocladus brevifolius GRAMINOID MFADOW Wet polygon centers and troughs, lake
PROSTRAIE SCRUB to wind margins
B3 DRY Saxifraga oppositifolia, Juncus biglumis FROST-BOIl BARREN Frost boils M3 WET Carex aquatilis, Dupontia fisheri, Calliergon richardsonii Wet polygon centers in sand dunes region
B4 DRY Epifobium latifolium, Artemista arctica RIVER-BAR BARREN River gravel bars HRARINIEID MMDUWI o . . and along Kupanuk River
BS DRY Dryas integrifolia, Salix ovalifolia, Artemisia borealis SANDY FLATS Sandy river terraces, stabilized sand dunes M4 VERY WET Carex aquatilis, Scorpidium scorpioides GRAMINOID MEADOW :..okw .w]a.tksnas_, pc_)lsfgon centers, drained
BARREN akes, ldke f'l'ldrgln.‘a
B6  DRY Dryas integrifolia, Astragalus alpinus RIVER BAR PROSTRATE SCRUB  River banks M3 ﬁg;éﬁ;ﬁ" aquatilis, Salix rotundifolia SIREAM BANK GRAMINOID Maoist stream banks
B7 DRY Braya purpurascens, Anemone parviflora, Arctagrostis latifolia Slumping river bluffs
SLUMPING RIVER BLUFF COMPLEX E— Emergent sites
B14 DRY Dryas integrifolia, Salix reticulata, Cetraria richardsonii SNOW Dry, carly-thawing snow patch areas with El VERY WET Carex aquatilis GRAMINOID MEADOW Water to about 30 cm
PATCH PROSTRATE SCRUB hummocky terrain [2 VERY WLT Arctophila fulva GRAMINOID MEADOW Water to about 100 cm
G BARREN GRAVEL E3 VERY WET Scorpidium scorpioides AQUATIC MOSS MEADOW Ej’\:’;:}tgsr rté)g?é:)r?ut 100 c¢m in sand

U — Moisl sites W — Open water

U1 MOIST Carex aquatilis, Ochrolechia frigida GRAMINOID MEADOW Polygon rims and aligned hummocks in
acidic tundra region wi None Lakes and p°’,‘d5
) ) ) ) . W2 None Streams and rivers
U2 MOIST Lriophorum vaginatum, Dryas integrifolia, Tomenthypnum Well-drained upland sites W3 Varies Flooded areas caused by roads or pads
nitens, Thamnolia vermicularis TUSSOCK GRAMINOID MEADOW
U3 MOIST Eriophorum angustifolium, Dryas integrifolia, Tomenthypnum Well-drained upland sites, polygon rims, D —Disturbed sites ,
nitens, Thamnolia vermicularis GRAMINOID MEADOW aligned hummocks Type of drstulrbanlce : 3
. o ; sl 8 ) ) _ ; 3 ) _ D1 Bare earth with pioneering species, DRY Braya purpurascens, Leptobryum
U4 MOIST Carex aquatilis, Dryas integrifolia, Salix arctica, Tomenthypnum Moister upland sites, basins of drier low- pyriforme, Marchantia polymorpha DISTURBANCE COMPLEX
nitens GRAMINOID MEADOW centered polygons, polygon rims, aligned . ; :
i D2 Foreign gravel or construction debris
Ue DRY Dryas integrifolia, Cassiope tetragona SNOW PATCH DWARF SCRUB Well-drained snow patch areas D3 Dust-covered areas adjacent to roads
U7  MOIST Salix rotundifolia SNOW PATCH PROSTRATE SCRUB Late-thawing snow patch areas D4 Vehicle tracks —deeply rutted
UB  MOIST Salix lanata, Carex aquatilis STREAM BANK DWARF SCRUB Stream banks, lake margins D5 Vehicle tracks—not deeply rutted
U9 MOIST Dryas integrifolia, Eriophorum angustifolium, Tomenthypnum Upland stream banks that are swept by the D6 Winter road
nitens, Didymodon asperifolius STREAM BANK GRAMINOID MEADOW spring flood D7 Excavated areas primarily in river gravels
u1o MOIST Festuca baffinensis, Papaver macounii GRAMINOID MEADOW Pingo tops, bird mounds and animal dens W3 Flooded areas caused by roads or pads

=== Boundary of disturbance

Denominator: Soils, Landforms and Slope

Unit Identifying field Unil Code Slope
(1st no.) Soil characteristics (2nd no.) Landform (3rd no.) range (%)
1 Pergelic Cryoboroll A cold, more or less freely drained soil, underlain by permafrost 1 High-centered polygons, center-trough contrast »>0.5 m None 0to2
(Pergelic) with a dark, humus-rich, granular textured surface 2 High-centered polygons, center-trough contrast <05 m 2 >2t0b
horizon 18 cm thick B Low-centered polygons, rim-center contrast »>0.5 m 3 >6 to 12
4 Low-centered polygons, rim-center contrast 0.5 m 4 >12 to 20
2 Pergelic Cryaquoll A cold, dark-colored, wet soil, prominently mottled in the lower 5 Mixed high- and low-centered polygons in an intricate pattern 5 >20
part of the humus-rich, weakly granular surface horizon 6 trost boil tundra
T Strangmoor and/or large diameter, commonly discontinuous
3 Complex of: low-centered polygon pattern; little or no microrelief contrast - Roads and Pads
1) Histic Pergelic Cryaquept 1) A cold, wet, gray mineral soil, commonly mottled, having a sur- 8 Hummocky terrain associated with steep slopes
face horizon 25 cm thick, composed of predominantly organic 9 Reticulate patterned ground —slightly convex polygons with hummocky
(peaty) material microrelief, hummock-interhummock relief contrast 15 ¢m
2) Pergelic Cryohemist 2) A cold, wet, dark-colored soil consisting of moderately decom- 0 Non-patterned ground or with patterned ground occupying <20%
posed organic materials to depths >40 ¢m P Pingo
3) Pergelic Cryosaprist 3) A cold, wet, dark soil consisting of well-decomposed organic A Floodplain
materials to depths 40 c¢m FYYY LSJtuf.éfr:S:br?xnekrn;);r:k g . Niagasss mmd. = Noggsas
32 None A complex in which Pergelic Cryaquolls (Unit 2) and soils of Unit 3 vaNsaen Excavated i )
are in nearly equal amounts . === Stream o
4 Complex of:
1) Histic Pergelic Cryaquept 1) As above
2) Pergelic Cryofibrist 2) A cold, wet, reddish to yellowish soil consisting of little-

decomposed fibrous organic materials to depths >40 cm

5 Pergelic Cryorthent A cold, somewhat freely drained gravelly soil lacking significant
horizon development and generally free of organic matter

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

NTO 20

Base map prepared by the Institute of Arctic and Alpine Research, University of Colorado, Boulder, Colorado. Lake boundaries and areal
control from topographic map (1.4 m contour interval) provided by Prudhoe Bay Environmental Subcommittee, Alaska Oil and Gas Asso- — T <
ciation. Interpretation based on 1:6000 black and white aerial photography by Air Photo Tech Inc., 1973. Ceatig. i A
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Figure A8

Master Map: Prudhoe Bay Region, Alaska, Area 4

by K.R. Everett, D.A. Walker, and P.J. Webber
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Locaton of Area 4


















