




























































































































































































































































































































































































































































































































































. ..---. 

REFERENCES 263 

Geographical Review 38:55-94. 

Ugolini, F.C., R. Reanier, G. Rau, and J. Hedges. 1981. Pedological, isotopic, and geochemical 
investigations of the soils at the boreal forest and alpine transition in northern Alaska. Soil 
Science 131 :359-374. 

U.S. Army. 1966. Arctic and subarctic construction: terrain evaluation in arctic and subarctic 
regions. US Army Technical Manual TM5-852-8. 

USOA-SCS. 1992. Alaska annual data summary of Federal-State-Private Cooperative Snow 
Surveys. Anchorage, AK. 

USOI-BLM. 1984. Rangeland monitoring-utilization studies. USOI-BLM Tech. Ref. 4400-3. 

USDI-BLM. 1991. Alaskas fire suppression handbook. BLM-AK-AE-91-025-9218-326. 

Van Cleve, K, F.S. Chapin, P.W. Flanagan, L.A. Viereck, and C.T. Oyrness. 1986. Forest 
ecosystems in the Alaskan taiga. Ecological studies 57. Springer-Verlag, New York. 

Viereck, L.A. 1970. Forest succession and soil development adjacent to the Chena River in 
interior Alaska. Arctic Alpine Res. 2(1 ):1-26. 

Viereck, L.A. 1973. Wildfire on the taiga of Alaska. Quaternary Research 3:465-495. 

Viereck, L.A. 1982. Effects of fire and firelines on active layer thickness and soil temperatures 
in interior Alaska. P. 123-135. In Proc. Fourth Canadian Permafrost Conf., Calgary, 
Alberta, March 2-6, 1981. 

Viereck, L.A. 1983. The effects of fire in black spruce ecosystems of Alaska and northern 
Canada. P. 201-220. In R.W. Wein and D.A. Maclean (ed.) The role of fire in northern 
circumpolar ecosystems. John Wiley. 

Viereck, L.A., and E.L. Little. 1972. Alaska trees and shrubs. USDA Agric. Handbook No. 
410. U.S. Forest Service. Washington, D.C. 

Viereck, L.A., C.T. Dyrness, A.R. Batten, and K.J. Wenzlick.1992. The Alaska vegetation 
classification. USDA Forest Service Gen. Tech. Rep. PNW-GTR-286. 

Viereck, L.A. and L.A. Schandelmeier. 1980. Effect of fire in Alaska and adjacent Canada -
a literature review. USDI Bureau Land Management Alaska Technical Report 6. 
BLM/ AK/TR-80/06. 

Vitt, D.H., J.E. Marsh, and R.B. Bovey. 1988. Mosses, lichens and ferns of northwest North 
America. Lone Pine Publishing, Edmonton, Alberta. 

Wallace, R.E. 1948. Cave-in lakes in the Nabesna, Chisana, and Tanana river valleys, eastern 
Alaska. J. Geology 56:171-181. 

Washburn, A.L. 1956. Classification of patterned ground and review of suggested origins. 



264 REFERENCES 

Geol. Soc. Amer. Bull. 67:823-865. 

Washburn, A.L. 1980. Geocryology. John Wiley and Sons, New York. 

Whipkey, R.Z., and M.J. Kirkby. 1978. Flow within the soil. P. 121-144 In M.J. Kirkby (ed.) 
Hillslope hydrology. John Wiley and Sons, Chichester. 

White, S.E. 1981. Alpine mass movement (noncatastrophic): classification, description, and 
significance. Arctic Alpine Res. 13:127-137. 

Williams, J.R. 1970. Ground water in the permafrost regions of Alaska. US Geological Survey 
Professional Paper 696. 

Williams, P.J. and M.W. Smith. 1989. The frozen earth. Cambridge University, Cambridge. 

Zasada J.C. 1971. Natural regeneration of interior Alaska forests--seed, seedbed, and 
vegetative reproduction considerations. P. 231-246. In C.W. Slaughter, R.J. Barney, and 
G.M. Hansen (ed.) Proc. Fire in the northern environment--a symposium. Fairbanks, 
Alaska. 

Zoltai, S.C. 1972. Palsas and peat plateaus in central Manitoba and Saskatchewan. Can. J. 
For. Res. 2{3) :291-302. 

Zoltai, S.C., and C. Tarnocai. 1971. Properties of a wooded palsa in northern Manitoba. Arctic 
Alpine Res. 3{2):115-129. 

Zoltai, S.C., and C. Tarnocai. 1975. Perennially frozen peatlands in the western arctic and 
subarctic of Canada. Can. J. Earth Sci. 12:28-43. 

Zoltai, S.C., and C. Tarnocai. 1981. Some nonsorted patterned ground types in northern 
Canada. Arctic Alpine Res. 13: 1 39-151. 



APPENDIX I: PLANT LIST 265 

Appendix I: Plant List 

Symbol 1 Plant name 

ACDE2 Aconitum delphiniifolium DC. 

AGROP2 Agropyron Gaertn. 

AGROS2 Agrostis L. 
ALCR6 Alnus crispa (Ait.) Pursh 

ALIN2 Alnus incana (L.l Moench 

ALOC60 Alectoria ochroleuca (Hoffm.) Massa!. 

ALSC Allium schoenoprasum L. 

ANFR Antennaria friesiana (Trautv .) Ekman 

ANNA Anemone narcissiflora L. 

ANPO Andromeda polifolia L. 

ARAL2 Arctostaphylos alpina (L.) Spreng. 

ARAR9 Artemisia arctica Less. 

ARCTA Arctagrostis Griseb. 

ARCT03 Arctostaphylos Adans. 

ARFR2 Arnica frigida C.A. Mey. ex lljin 

ARLA2 Arctagrostis latifolia (R. Br.) Griseb. 

ARRU Arctostaphylos rubra (Rehd. & Wilson) Fern. 

ARTI Artemisia tilesii Ledeb. 
___ _.._~ ASAL7 Astragalus alpinus L. 

ASSI Aster sibiricus L. 

AUPA70 Aulacomnium palustre (Hedw .) Schwaegr. 

AUTU70 Aulacomnium turgidum (Wahlenb.) Schwaegr. 

BEGL Betula glandulosa Michx. 

BEGLXPA Betula glandulosa - B. Papyrifera hybrid 

BENA Betula nana L. 

BEPA Betula papyrifera Marsh. 

BEPAXGL Betula papyrifera - B. glandulosa hybrid 

BORO Boschniakia rossica (Cham. & Schlecht.) Fedtsch. 

BRYOR2 Bryoria Brodo & D. Hawksw. 

BRYUM70 Bryum Hedw. 

BUTRA2 Bupleurum triradiatum ssp. arcticum (Regel) Hulten 

CAAQ Carex aquatilis Wahlenb. 

CABl5 Carex bigelowii Torr. ex Schwein. 

CACA11 Carex canescens L. 

CACA20 Castilleja caudata (Pennell) Rebr. 

CACA4 Calamagrostis canadensis (Michx.) Beauv. 2 

CAHY6 Castilleja hyperborea Pennell 

CALA7 Campanula lasiocarpa Cham. 

CALAM Calamagrostis Adans. 

CALl7 Carex limosa L. 

CAMA12 Carex magellanica Lam. 

~---- CAMPY3 Campylium (Sull.) Mitt. 

CAPU Calamagrostis purpurascens R. Br. 
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Symbol 1 

CAREX 
CAR06 

CASTl2 

CATE11 

CECU60 

CEDK 

CEIS60 

CENl62 
CHCA2 

CIMA 

CLAD03 

CLMl60 
CLRA60 

CLST60 

COCA 13 

COSE5 

CRUST 

CYFR2 

CYPA5 

DAAR60 
DACTY4 

DICRA8 

DOFR 
ORAN 

DRDl2 

DREPA3 

DRFR 
DROC 

DRRO 

DRYAS 
ELOU2 

EMNI 

EPAN2 

EPLA 
EOAR 

EOFL 

EOPR 
EOSC 

EOSY 

EOVA 

ERAN6 
ERBR6 

ERIGE2 
ERIOP 

ERRU2 

ERVA4 

APPENDIX I: PLANT LIST 

Plant name 

Carex L. 

Carex rostrata Stokes 

Castilleja Mutis ex L. f. 
Cassiope tetragona (L.l D. Don 

Cetraria cucullata (Bellardi) Ach. 

dark-colored Cetraria 3 

Cetraria islandica {L.) Ach. 

Cetraria nivalis (L.) Ach. 

Chamaedaphne calyculata (L.l Moench 

Cicuta mackenzieana Raup 
Cladonia Hill ex Browne 

Cladina mitis (Sandst.) Hustich 4 

Cladina rangiferina (L.) Nyl. 

Cladina stellaris (Opiz) Brodo 

Cornus canadensis L. 
Corydalis sempervirens (L.) Pers. 

crustose and soil crust lichens 

Cystopteris fragilis (L.) Bernh. 

Cypripedium passerinum Richards. 

Dactylina arctica (Richardson) Nyl. 

Dactylina Nyl. 

Dicranum Hedw. 
Dodecatheon frigidum Cham. & Schlecht. 

Drosera anglica Huds. 
Dryopteris dilatata auct. non (Hoffmann) Gray 

Drepanocladus (C.Mull.) G.Roth 

Dryopteris fragrans (L.) Schott 

Dryas octopetala L. 

Drosera rotundifolia L. 
Dryas L. 

Eleocharis quinqueflora (F.X. Hartmann) Schwarz 

Empetrum nigrum L. 

Epilobium angustifolium L. 
Epilobium latifolium L. 

Equisetum arvense L. 

Equisetum fluviatile L. 
Equisetum pratense Ehrh. 

Equisetum scirpoides Michx. 
Equisetum sylvaticum L. 

Equisetum variegatum Schleich. ex F. Weber & D.M.H. Mohr 

Eriophorum angustifolium Honckeny 
Eriophorum brachyantherum Trautv. & C.A. Mey. 

Erigeron L. 
Eriophorum L. 

Eriophorum russeolum Fries ex Hartman 

Eriophorum vaginatum L. 
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---- Symbol 1 Plant name 

FEAL Festuca altaica Trin. 

GAB02 Galium boreale L. 

GEGL Gentiana glauca Pallas 

GELl2 Geocaulon lividum (Richards.) Fern. 

GEPR7 Gentiana propinqua Richards. 

GYDR Gymnocarpium dryopteris (L.) Newman 

HEAL Hedysarum alpinum L. 

HIAL3 Hierochloe alpina (Sw. ex Willd.) Roemer & J.A. Schultes 

HYSP70 Hylocomium splendens (Hedw.) Schimp. in B.S.G. 

IRSE Iris setosa Pallas ex Link 

JUC06 Juniperus communis L. 

JUTR4 Juncus triglumis L. 

LEPA 11 Ledum palustre L. 

LIB03 Linnaea borealis L. 

LICHEN total lichen 

LITTER litter/mulch 

LIVER Hepaticae (liverworts), mainly Marchantia 

LOPR Loiseleuria procumbens (L.) Desv. 

LUAR2 Lupinus arcticus S. Wats. 

LUC05 Luzula confusa Lindeberg 

LUMU2 Luzula multiflora (Ehrh.) Lej. 

LYAL3 Lycopodium alpinum L . 
. -- LYAN2 Lycopodium annotinum L. 

LYCL Lycopodium clavatum L. 

LYC03 Lycopodium complanatum L. 

LYOBD Lycopodium obscurum var. dendroideum (Michx.) D.C. Eat. 

LYSE Lycopodium selago L. 

MARl60 Masonhalea richardsonii (Hook.) Karnef. 

MEPA Mertensia paniculata (Ait.) G. Don 

METR3 Menyanthes trifoliata L. 

MIAR3 Minuartia arctica (Stev. ex Ser.) Graebn. 

MNIUM2 Mnium Hedw. 

MOSS total bryophytes 

MOUN2 Moneses uniflora (L.} Gray 

MYGA Myrica gale L. 

NEAR60 Nephroma arcticum (L.) Torss. 

NUP02 Nuphar polysepala Engelm. 

OXMl3 Oxycoccus microcarpos Turcz. ex Rupr. 

OXYTR Oxytropis DC. 

PAPAS Parnassia palustris L. 

PEDIC Pedicularis L. 

PEFRS Petasites frigidus (L.) Fries 

PEHY5 Petasites hyperboreus Rydb. 

PEKA7 Pedicularis kanei Dur. 

PELA Pedicularis labradorica Wirsing 
. .-..~~ 

PELTl2 Peltigera Willd. 



268 

Symbol 1 

PEVE 

PIGL 
PIMA 

PLHY2 

PLOB 

PLSC70 

POA 

POAC 
POAL5 

POBA2 

POB02 
POFR4 

POLYT5 

POPA14 

POPER5 

POPR5 

POTR5 
POVA4 

POVl3 

PSEUD33 

PTCR70 

PYAS 
PYGR 

PYSE 
RALA 

RALA70 

RHIZ02 

RHRU70 

RHTR70 
RITR 

ROAC 
ROCK 

RUAR 

RUAR6 

RUCH 
SAAL 

SAAN3 
SAAR4 

SABRF 

SAFU 

SAGL 
SALA4 

SALAR 
SAOF3 

SAPH 
SAPLP 
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Plant name 

Pedicularis verticillata L. 
Picea glauca (Moench) Voss 

Picea mariana (P. Mill.) B.S.P. 

Platanthera hyperborea (L.) Lindi. 

Platanthera obtusata (Banks ex Pursh) Lindi. 

Pleurozium schreberi (Brid.) Lindb. 

Poa L. 

Polemonium acutiflorum Willd. ex Roemer & J.A. Schultes 
Polygonum alaskanum W. Wight ex Hutten 

Populus balsamifera L. 

Polemonium boreale M.F. Adams 

Potentilla fruticosa auct. non L. 
Polytrichurn Hedw. 

Potentilla palustris (L.l Scop. 

Potamogeton perfoliatus ssp. richardsonii (Benn.) Hulten 
Potamogeton praelongus Wulfen 

Populus tremuloides Michx. 
Potentilla vahliana Lehm. 
Polygonum viviparum L. 

Pseudephebe M. Choisy 

Ptilium crista-castrensis (Hedw .) De Not. 

Pyrola asarifolia Michx. 
Pyrola grandiflora Radius 

Pyrola secunda L. 

Ranunculus lapponicus L. 
Racomitrium lanuginosum (Hedw.) Brid. 

Rhizomnium (Broth.) T.Kop. 

Rhytidium rugosum {Hedw .) Kindb. 

Rhytidiadelphus triquetrus (Hedw .) Warnst. 

Ribes triste Pallas 

Rosa acicularis Lindi. 

rock fragments 
Rubus arcticus L. 

Rumex arcticus Trautv. 
Rubus chamaemorus L. 

Salix alaxensis (Anderss.) Coville 
Saussurea angustifolia (Willd.) DC. 

Salix arctica Pallas 
Saxifraga bronchialis ssp. funstonii (Small) Hulten 

Salix fuscescens Anderss. 

Salix glauca L. 
Salix tanata L. 
Salix lanata ssp. richardsonii (Hook.) Skvort. 

Sanguisorba officinalis L. 

Salix phlebophylla Anderss. 
Salix ptanifolia ssp. pulchra (Cham.) Argus 
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Symbol 1 

SAPLXGL 

SAPLXLA 

SAPO 

SAPU6 
SARE2 

SAREB 

SEROl3 

SES! 

SHCA 
SOIL 

SOMU 

SPAN2 

SPBE 

SPHAG2 

SPLU7O 
SPWA7O 

STELL 

STERE2 

THAMN3 

THSP 
TONl7O 

TOPU 

TRAL7 

TREU 

TRMA4 

USNEA2 

VACA3 
VAUL 

VAVI 

VIED 

VIEP 
VIOLA 

WATER 

WIPH 

ZIEL2 
ZZFORB 

ZZGRASS 

ZZLICHEN 
ZZMOSS 

ZZSEDGE 

APPENDIX I: PLANT LIST 

Plant name 

Salix planifolia - S. glauca hybrid 
Salix planifolia - S. lanata hybrid 

Salix polaris Wahlenb. 

Saxifraga punctata L. p.p. 

Salix reticulata L. 
Saxifraga reflexa Hook. 
Sedum rosea ssp. integrifolium (Raf.) Hulten 

Selaginella sibirica (Mildel Hieron. 

Shepherdia canadensis ( L. l Nun. 

bare soil 
Solidago multiradiata Ait. 
Sparganium angustifoliurn Michx. 

Spiraea beauverdiana auct. non Schneid. 

Sphagnum L. 
Splachnum luteum Hedw. 
Sphagnum warnstorfii Russ. 

Stellaria L. 
Stereocaulon Hoffm. 
Thamnolia Ach. ex Schaerer 

Thalictrum sparsiflorum Turcz. ex Fisch. & C.A. Mey. 

Tomentypnum nitens (Hedw.) Loeske 

Tofieldia pusilla (Michx.) Pers. 

Trichophorum alpinum (L.) Pers. 

Trientalis europaea L. 
Triglochin maritimum L. 

Usnea Dill. ex Adans. 
Valeriana capitata Pallas ex Link 

Vaccinium uliginosum L. 

Vaccinium vitis-idaea L. 
Viburnum edule (Michx.) Raf. 

Viola epipsila Ledeb. 

Viola L. 

standing water 
Wilhelmsia physodes (Fisch. ex Ser.) McNeil! 

Zigadenus elegans Pursh 

unknown forb 

unknown grass 
unknown lichen 

unknown moss 
unknown sedge (Cyperaceae) 

1 Symbols used in database 
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2 Ca!amagrostis canadensis may include some C. inexpansa or C. lapponica 
3 Dark-colored Cetraria may include C. islandica, C. ericetorium, C laevigata, C. delisei, or C. 

Kamczatica 
4 Cladina mitis probably includes some C. arbuscula 
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Appendix II: Soil Rating Criteria 

Soil suitability ratings for various purposes were made according to the SCS guidelines 
reproduced in Tables 17 through 28 of this appendix. Standard ratings were adjusted as 
shown below to better reflect conditions in the study area. 

Camp Areas (Table 17) 

Modification: replace item 2 with: 

LIMITS 

PROPERTY SLIGHT MODERATE SEVERE RESTRICTIVE 
FEATURE 

Flooding NONE OCCAS, FREQUENT FLOODING 
RARE 

Justification: flooded areas lack permafrost and thus are among the few areas dry enough 
for campsites; primitive National Park Service campgrounds are not severely limited by 
occasional flooding 

Camp Areas (Table 17); Picnic Areas {Table 22); Paths and trails (Table 21) 

Modification: when the property UNIFIED {SURFACE) is PT, replace the restrictive feature 
EXCESS HUMUS with FRAGILE 

Justification: organic surface soil is unsuitable mainly because it is fragile (subject to 
degradation under traffic) 

Off-road Vehicle Trails (Table 20) 

Modification: when the property UNIFIED (SURFACE) is PT, replace the restrictive feature 
EXCESS HUMUS with FRAGILE 

Justification: organic surface soil is unsuitable mainly because it is fragile (subject to 
degradation under traffic) 

Modification: delete item 1; add: 

LIMITS 

PROPERTY SLIGHT MODERATE SEVERE RESTRICTIVE 
FEATURE 

Risk of thaw LOW - MODERATE, SUBSIDES 
subsidence HIGH 

Justification: thaw subsidence is a major hazard on primitive roads 
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Local Roads (Table 19); Small Buildings (Table 27) 

Modification: delete item 1; add: 

LIMITS 

PROPERTY SLIGHT MODERATE SEVERE RESTRICTIVE 
FEATURE 

Risk of thaw LOW - MODERATE, SUBSIDES 

subsidence HIGH 

Icing hazard LOW MODERATE HIGH ICING 

Justification: permafrost is a problem for unexcavated foundations only if thaw subsidence 
occurs; icing is a major hazard in cold climates. 

Roadfill (Table 23) 

Modification: add: 

LIMITS 

PROPERTY SLIGHT MODERATE SEVERE RESTRICTIVE 
FEATURE 

AASHTO - A-4, A-5, - FROST 

CLASS A-6, A-7 SUSCEPTIBLE 

Justification: at least 1 m (or 0.5 m if a geotextile is used) of non-frost-susceptible material 
is needed for road embankments in most areas. 

Septic Tank Absorption Fields (Table 25) 

Modification: the depth used in item 8 is 1 .0-1 .5 m 
Justification: septic systems must be placed deeper than 1 m to avoid freezing. 
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1. 

1 a. 

1 b. 

1 c. 

1 d. 

le. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Sa. 

9. 

10. 

11. 

12. 

13. 

14. 

APPENDIX II: SOIL RATING CRITERIA 

TABLE 17: SOIL RATING CRITERIA FOR CAMP AREAS 

LIMIT~ 
RESTRICTIVE 

PROPERTY SLIGHT MODERATE SEVERE FEATURE 

USDA TEXTURE - - ICE PERMAFROST 

TEXTURE MODIFIER - STV. BYV STX. BYX, TOO COBBLY 

(SURFACE) CB. FL CBX, FLX. 
CBV. FLV, 
CNX 

TEXTURE - - SC, SIC. C TOO CLAYEY 

(SURFACE LA YER) 

TEXTURE (SURFACE - SC, SIC. C - TOO CLAYEY 

LA YER) TOR. UST. 
ARID, XER, OXI 
SUBORDERS.GREAT 
GROUPS. AND 
SUBGROUPS. OXISOLS 

TEXTURE LFS, LS LCOS,VFS COS. S, FS TOO SANDY 

(SURFACE LA YER, 
FINER MATERIAL <20"1 

TEXTURE ITOR. ARID, - SIL. SI, - DUSTY 

OR XER SUBGROUPS VFSL. L. 
& GREAT GROUPS) ASHY 

FLOODING NONE - RARE. OCCAS, FLOODING 
FREQ. 

SLOPE (PCT) <8 8-15 > 15 SLOPE 

PONDING -· - + PONDING 

DEPTH TO HIGH >2.5 1.5-2.5 <1.5 WETNESS 

WATER TABLE (FT) 

STONINESS CLASS 1 2 3.4,5 TOO STONY 

WEIGHT PERCENT 2 mm· <25 25-50 >50 TOO GRAVELLY 

3- (SURFACE LAYER) 

PERMEABILITY (0-40 •. >0.6 0.06-0.6 <0.06 PERCS SLOWLY 
IN/HI) 

PERMEABILITY (0-40". ~0.2 <0.2 PERCS SLOWLY 

IN/H; TOR, UST, ARID, 
XER. OXI SUBORDERS. 
GREAT GROUPS ANO 
SUBGROUPS, OXISOLS) 

UNIFIED (SURFACE) - - PT EXCESS HUMUS 

DEPTH TO BEDROCK <20 DEPTH TO ROCK 
(IN) 

DEPTH TO CEMENTED <20 CEMENTED PAN 
PAN (IN) 

SODIUM ADSORPTION <4 4-13 >13 
RATIO 

SALINITY (SURFACE <4 4-8 >8 EXCESS SALT 

LA YER. MMHOS/CMI 

SOIL REACTION (pH) - - <3.5 TOO ACID 

(430-VI-NSH, Draft, September 1992) 
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TABLE 18: SOIL RATING CRITERIA FOR GRAVEL 

LIMITS 
RESTRICTIVE 

PROPERTY PROBABLE SOURCE IMPROBABLE SOURCE FEATURE 

, . USDA TEXTURE -- ICE PERMAFROST 

2. UNIFIED GW. GP. GW-GM, FAVORABLE 

(THICKEST LAYER GP-GM 

10-60" OR BOTTOM 

LAYER) 

2a. UNIFIED SW. SP, SW-SM. FAVORABLE 

(THICKEST LA YER SP-SM 

1 0-60" OR BOTTOM 
LAYER 100 - % PASSING 

# 4 SIEVE = >251 

2b. UNIFIED SW. SP. SW-SM. TOO SANDY 

(THICKEST LA YER SP-SM 

1 0-60". OR BOTTOM 
LA YER. 100% PASSING 

#4 SIEVE < 251 

2c. UNIFIED - PT EXCESS HUMUS 

2d. UNIFIED All OTHER EXCESS FINES 

3. LA YER THICKNESS >36 <36 THIN LAYER 

(0-72 IN) 

4. WEIGHT PERCENT 3-1 O" <50 >50 TOO COBBLY 

(THICKEST LA YER 

10-60") 

4a. WEIGHT PERCENT > 10" <15 >15 TOO STONY 

(THICKEST LA YER 

10-60") 

(430-VI-NSH, Draft. September 1992) 
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, . 
2. 

3. 

3a. 

4. 

4a. 

5. 

6. 

6a. 

7. 

8. 

9. 

9a. 

10. 

11. 

12. 

13. 

13a. 
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TABLE 19: SOIL RATING CRITERIA FOR LOCAL ROADS 

LIMITS 
RESTRICTIVE 

PROPERTY SLIGHT MODERATE SEVERE FEATURE 

USDA TEXTURE ... - ICE PERMAFROST 

TOT Al SUBSIDENCE {IN) ... - >12 SUBSIDES 

DEPTH TO HARD >40 20--40 <20 DEPTH TO ROCK 

BEDROCK {IN) 

DEPTH TO SOFT >20 <20 - DEPTH TO 

BEDROCK CINI SOFT ROCK 

DEPTH TO CEMENTED >40 20-40 <20 CEMENTED PAN 

PAN THICK (IN) 

DEPTH TO CEMENTED >20 <20 - CEMENTED PAN 

PAN THIN (IN) 

SHRINK-SWELL (THICK <3 3-6 >6 SHRINK-SWELL 

LAYER 10-40". PCT! 

AASHTO GROUP INDEX <5 5-8 >8 LOW STRENGTH 

NUMBER (THICKEST 
LAYER 10-40"1 . 

AASHTO CLASS . .. A-6 A-7.A-8 LOW 
STRENGTH 

PONDING -- - + PONDING 

DEPTH TO HIGH WATER > 2.5 1.0-2.5 <1.0 WETNESS 

TABLE (FT) 

GYPSUM (PCT! <5 5-15 > 15 EXCESS GYPSUM 

GYPSUM CPCTI >40 SUBSIDES, 

SLOPE (PCT! <8 8-15 >15 SLOPE 

FLOODING NONE RARE FREQ, FLOODING 

OCCAS 

POTENTIAL FROST LOW MODERATE HIGH FROST ACTION 

ACTION 

WEIGHT PERCENT 3-1 0. <25 25-50 >50 TOO COBBLY 

(WEIGHT AV. 0-40") 

WEIGHT PERCENT > 1 o· <5 5-15 >15 TOO STONY 

(WEIGHT AV. 0-40") 

(430-VI-NSH. Draft. September 1992) 
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1 b. 
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1 e. 

1 f. 

2. 
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4. 

5. 

6. 
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8. 
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TABLE 20: SOIL RATING CRITERIA FOR OFF-ROAD VEHICLE TRAILS 

LIMITS 
RESTRICTIVE 

PROPERTY SLIGHT MODERATE SEVERE FEATURE 

USDA TEXTURE -· - ICE PERMAFROST 

TEXTURE MODIFIER -- STV. BYV STX, BYX. TOO COBBLY 

(SURFACE) CBX, FLX. 
CBV, FLV. 
CNX 

TEXTURE - - SC, SIC, C TOO CLAYEY 

(SURFACE LA YER) 

TEXTURE (SURFACE -· SC. SIC, C - TOO CLAYEY 

LA YER; TOR. UST. 
ARID, XER. 
OXISUBOROERS.GREAT 
GROUPS. ANO 
SUBGROUPS. OXISOLSl 

TEXTURE - LCOS. VFS. COS, S. FS TOO SANDY 

(SURFACE LAYER LFS. LS 

FINER MATERIAL~ 20-1 

TEXTURE (SURFACE LFS. LS LCOS. VFS COS, S. FS TOO SANDY 

LA YER, FINER MA TERI AL 
<20-) 

TEXTURE (SURFACE - SIL, SI. - DUSTY 

LA YER: TOR. ARID. VFSL. L, 

OR XER SUBGROUPS ASHY 

& GREAT GROUPS 

STONINESS CLASS 1 2 3,4, 5 TOO STONY 

PONDING - - + PONDING 

DEPTH TO HIGH >2 1·2 <1 WETNESS 

WATER TABLE (FT) 

UNIFIED (SURFACE) - - PT EXCESS HUMUS 

SLOPE (PCTJ <25 25-40 >40 SLOPE 

WEIG HT PERCENT >65 SMALL STONES 

2 mm-3" (SURFACE 
LAYER) 

FLOODING NONE. RARE. FREQ. - FLOODING 

OCCAS. 

(430-VI-NSH, Draft, September 1992) 
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TABLE 21: SOIL RATING CRITERIA FOR PATHS AND TRAILS 

LIMITS 
RESTRICTfVE 

PROPERTY SLIGHT MODERATE SEVERE FEATURE 

I USDA TEXTURE - - ICE PERMAFROST 

la TEXTURE MODrFIER - STV. BYV STX. BYX. TOO COBBLY 
(SURFACE) CBX. FLX. 

CBV. FLY. 
CNX 

lb. TEXTURE -· - SC. SIC. C TOO CLAYEY 
(SURFACE LA YER) 

le. TEXTURE (SURFACE - SC. SIC. C - TOO CLAYEY 
LAYER; TOR. UST. 
AR.ID. BOR. OR XER 
SUBORDERS.GREAT 
GROUPS. AND 
SUBGROUPS) 

Id. TEXTURE - LCOS. VFS. COS. S. FS TOOSANDY 
(SURFACE LA YER) LFS. LS 

le. TEXTURE (SURFACE LFS. LS LCOS. VFS COS. S. FS TOO SANDY 
LA YER. FINER 
MA TERlAL <20") 

If. TEXTURE (SURFACE - SIL. SI. -- DUSTY 
LAYER: TOR. ARID. VFSL.L 
OR XER SUBGROUPS 
&. GREAT GROUPS) 

2. STONINESS CLASS I 2 3. 4. 5 TOO STONY 

3. PONDCNG - - + PONDrNG 

4 DEPTH TO HIGH >2 1-2 <I WETNESS 
WATER TABLE (FT) 

5 UNrFIED (SURFACE) - - PT EXCESS HUMUS 

6 SLOPE (PCn < 15 15-25 >25 SLOPE 

7. WEIGHT PERCENT - - >65 SMALL STONES 
2 mm-3. (SURFACE 
LAYER) 

8 WEIGHT PERCENT <25 25-50 >50 LARGE STONES 
> 3. (SURFACE LA YER) 

9. FLOOD[NG NONE, RARE, FREQ - FLOODrNG 
OCCAS 

10. EROSION FACTOR (l() - - > .35 ERODES EASILY 
(SURFACE-LA YER) 
ON SLOPES >8% 

(430-Vl-NSSH. Nov. 1993) 
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TABLE 22: SOIL RATING CRITERIA FOR PICNIC AREAS 

LIMIT~ 
RESTRICTIVE 

PROPERTY SLIGHT MODERATE SEVERE FEATURE 

USDA TEXTURE - - ICE PERMAFROST 

TEXTURE - $TV, BYV STX, BYX, TOO COBBLY 
(MODIFIER SURFACE) CBX, FLX 

CBV. FLV 
CNX 

TEXTURE (SURFACE ·- - SC. SIC, C TOO CLAYEY 
LAYER) 

TEXTURE (SURFACE - SC. SIC. C - TOO CLAYEY 
LAYER- TOR, UST. 
ARID. BOA, XER. OXI 
SUBORDERS. GAEA T 
GROUPS, AND 
SUBGROUPS, OXISOLSJ 

TEXTURE - LCOS, VFS, COS. S. FS TOO SANDY 
(SURFACE LA YER LFS, LS 
FINER MATERIAL~ 20-1 

TEXTURE (SURFACE LFS. LS LCOS, VFS, COS. S, FS TOO SANDY 
LA YER. FINER MATERIAL 
<20-) 

TEXTURE (SURFACE - SIL. SI. - DUSTY 
LAYER-TOR. ARID. OR VFSL. L, 
XER SUBGROUPS & ASHY 
GAEA T GROUPS 

SLOPE (PCT) <8 8-15 > 15 SLOPE 

FLOODING NONE. RARE, FREQ. FLOODING 
OCCAS. 

PONDING - - + PONDING 

DEPTH TO HIGH >2.5 1.0-2_5 <1.0 WETNESS 
WATER TABLE (FTI 

PERMEABILITY {0-40-. >0.6 0.06-0.6 <0.06 PERCS SLOWLY 
IN/H) 

PERMEABILITY (0-40- - ~02 <0.2 PERCS SLOWLY 
TOR, UST, ARID. BOA. 
XER. OXI SUBORDERS. 
GREAT GROUPS AND 
SUBGROUPS, OXISOLS) 

STONINESS CLASS 1 2 3,4,5 TOO STONY 

UNIFIED (SURFACE) - - PT EXCESS HUMUS 

WEIGHT PERCENT 3-10- <25 25-50 >50 TOO GRAVELLY 
(SURFACE LAYER) ' 

SODIUM ADSORPTION <4 4-13 >13 EXCESS SODIUM 
RATIO 

SALINITY (SURFACE <4 4-8 >8 EXCESS SALT 
LA YER, MM HOS/CM I 

SOIL REACTION (pH) -- - <3.5 DEPTH TO ROCK 

DEPTH TO BEDROCK <20 
(IN) 

DEPTH TO CEMENTED <20 CEMENTED PAN 
PAN (IN, 

(430-VI-NSH, Draft, September 1992) 
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TABLE 23: SOIL RATING CRITERIA FOR ROADFILL 

LIMITS 
RESTRICTIVE 

PROPERTY SLIGHT MODERATE SEVERE FEATURE 

USDA TEXTURE - - ICE PERMAFROST 

DEPTH TO BEDROCK (IN) >60 40-60 <40 AREA RECLAIM 

DEPTH TO CEMENTED >60 40-60 <40 CEMENTED PAN 

PAN (IN) 

SHRINK-SWELL <3 3-6 >6 SHRINK-SWELL 

(THICKEST LA YER 10-60 
BEST RATING. IPCTI 

AASHTO CLASS - A-6 A-7. A-8 LOW STRENGTH 

AASHTO GROUP INDEX <5 5-8 >8 LOW STRENGTH 

NUMBER (THICKEST 
LA YER 1 0-60" 
BEST RA TING) 

LA YER THICKNESS (IN) >60 30-60 <30 THIN LAYER 

WEIGHT PERCENT 3.,0· <25 25-50 >50 TOO COBBLY 

(WEIGHTED AVE. 
TO 40") 

WEIGHT PERCENT > 10" <5 5-15 > 15 TOO STONY 

(WEIGHTED A VE. 
TO 40") 

DEPTH TO HIGH WATER >3 1-3 <1 WETNESS 

TABLE (m 

GYPSUM (PCTI <10 10-15 > 15 EXCESS GYPSUM 

SLOPE !PCTI < 15 15-25 >25 SLOPE 

(430-VI-NSH. Draft, September 1992) 
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TABLE 24: SOIL RATING CRITERIA FOR SAND 

LIMITS 
RESTRICTIVE 

PROPERTY PROBABLE SOURCE IMPROBABLE SOURCE FEATURE 

1. USDA TEXTURE - ICE PERMAFROST 

2a. UNIFIED SW. SP. SW-SM. 

(THICKEST LA YER SP-SM 

10-60" AND LOWEST 
LA YER BEST RA TING) 

2b. UNIFIED GW. GP. GW-GM, 

(THICKEST LA YER GP-GM 

10-60" AND LOWEST 
LA YER BEST RA TING) % 
PASSING I 4 MINUS 
#200 SIEVE >25 

2c. UNIFIED GW. GP. GW-GM. SMALL STONES 

(THICKEST LA YER GP-GM 

10-60 AND LOWEST 
LAYER BEST RATING)% 
PASSING # 4 MINUS 

#200 SIEVE < 25 

2d. UNIFIED PT EXCESS HUMUS 

2e. UNIFIED ALL OTHER EXCESS FINES 

3. LA YER _THICKNESS (IN) >36 <36" THIN LAYER 

4. WEIGHT PERCENT 3-10" <50 >50 TOO COBBLY 

(THICKEST LA YER 
10-60") 

4a. WEIGHT PERCENT > 1 o· <15 >15 TOO STONY 

(THICKEST LA YER 
10-60") 

5. MICA CONTENT <10 >10 NON-DURABLE 

PASSING 110-200 SIEVE 
(PCT wn 

(430-VI-NSH, Draft, September 1992) 
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TABLE 25: SOIL RATING CRITERIA FOR SEPTIC TANK ABSORPTION FIELDS 

LIMITS 
RESTRICTIVE 

PROPERTY SLIGHT MODERATE SEVERE FEATURE 

1. USDA TEXTURE -- - ICE PERMAFROST 

2. TOT AL SUBSIDENCE <12 12-24 >24 SUBSIDES 

(IN) 

FLOODING NONE RARE FREQ. FLOODING 

OCCAS 

4. DEPTH TO BEDROCK UNI >72 40-72 <40 DEPTH TO ROCK 

5. DEPTH TO CEMENTED >72 40-72 <40 CEMENTED PAN 

PAN (IN) 

6. PONDING - - + PONDING 

7. DEPTH TO HIGH WATER >6 4-6 <4 WETNESS 

TABLE (FT) 

8. PERMEABILITY 2.0-6.0 0.6-2.0 <0.6 PERCS 

(24-60". IN/H) SLOWLY 

Ba. PERMEABILITY (24-60". - - >6.0 POOR 

IN/H) FILTER 

9. SLOPE (PCTI <8 8-15 >15 SLOPE 

10. WBGHT PERCENT 3-10" <25 25-50 >50 TOO COBBLY 

(WEIGHTED AV. TO 40") 

10a. WEJGHT PERCENT> 10· <5 5-15 >15 TOO STONY 

(WEIGHTED AV. TO 40"1 

(430-VI-NSH, Draft, September 19921 
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TABLE 26: SOIL RATING CRITERIA FOR SHALLOW EXCAVATIONS 

LIMITS 
RESTRICTIVE 

PROPERTY SLIGHT MODERATE SEVERE FEATURE 

DEPTH TO HARD >60 40-60 <40 DEPTH TO ROCK 
BEDROCK (IN) 

DEPTH TO CEMENTED >60 40-60 <40 CEMENTED PAN 
PAN THICK (IN} 

DEPTH TO CEMENTED >40 20-40 <20 CEMENTED PAN 
PAN THIN (IN) 

USDA TEXTURE - - ICE PERMAFROST 

TEXTURE (20-60") - SI (IF cos. s. 
NOT LOESS) FS. VFS, CUTBANKS CA VE 

LCOS. LS, 
LFS. SG. 
VFS.G 

TEXTURE (20-60"! - SIC. C - TOO CLAYEY 
(IF NOT OXIC 
SUBGROUP. OXISOL. 
KANDHAPL OR 
KANDI GREAT GROUP, 
KAOLINITIC 
MINERALOGY) 

CM,MH 
SOIL ORDER UNIFIED - - VERTISOLS CUTBANKS CAVE 

UNIFIED (20-60") - - OL,OH, PT EXCESS HUMUS 

WEIGHT PERCENT <25 25-50 >50 TOO COBBLY 
3-10· {WEIGHTED AV. 
TO 40") 

WEIGHT PERCENT > 1 o· <5 5-15 >15 TOO STONY 
(WEIGHTED AV. 
TO 40") 

+ 

PONDING - - ANY ENTRY PONDING 

DEPTH TO HIGH >6 2.5-6 <2.5 WETNESS 
WATER TABLE (FT) (DISREGARD IF 

SUBJECT TO 
PONDING) 

FLOODING NONE, RARE COMMON, OCCA~ FREQ FLOODING 

SLOPE (PCT) <8 8-15 > 15 SLOPE 

DOWNSLOPE - - >15 SLIPPAGE 
MOVEMENT 

(SLOPE PCT! 

(430-VI-NSH, Draft. September 1992) 
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TABLE 27: SOIL RATING CRITERIA FOR SMALL BUILDINGS 

LIMITS 
RESTRICTIVE 

PROPERTY SLIGHT MODERATE SEVERE FEATURE 

USDA TEXTURE - - ICE PERMAFROST 

TOT Al SUBSIDENCE - - > 12 SUBSIDES 

FLOODING NONE - RARE, FLOODING 

OCCAS. FREQ 

PONDING - - + PONDING 

DEPTH TO HIGH >2.5 1.5-2.5 <1.5 WETNESS 

WATER TABLE (FT} 

SHRINK-Swat <3 3-6 >6 SHRINK-SWELL 

(THICKEST LAYER 
1 0-40 •. PCT! 

SLOPE (PCTI <8 8-15 > 15 SLOPE 

UNIFIED (THICKEST - - OL.OH. PT LOW 

LA YER 1 0-40" I STRENGTH 

DEPTH TO HARD >40 20-40 <20 DEPTH TO ROCK 

BEDROCK (IN) 

DEPTH TO SOFT >20 <20 - DEPTH TO 

BEDROCK (IN) SOFT ROCK 

DEPTH TO CEMENTED >40 20-40 <20 CEMENTED PAN 

PAN THICK (IN) 

DEPTH TO CEMENTED >20 <20 ·- CEMENTED PAN 

PAN THIN (IN) 

WEIGHT PERCENT 3-10" <25 25-50 >50 TOO COBBLY 

(WEIGHT AV. 0-40") 

WEIGHT PERCENT> 10" <5 5-15 > 15 TOO STONY 

(WEIGHT AV. 0-40"1 

GYPSUM (PCT) <5 5-15 > 15 EXCESS GYPSUM 

GYPSUM (PCT) >40 SUBSIDES 

(430-VI-NSH, Draft, September 1992) 
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TABLE 28: SOIL RATING CRITERIA FOR TOPSOIL 

LIMITS 

PROPERTY GOOD FAIR POOR 

USDA TEXTURE ~-.- -· ICE 

TEXTURE {THICKEST . .. LCOS. LS. cos. s. 
(LAYER 10-40"1 LFS. LVFS FS. VFS 

TEXTURE {THICKEST SCL. CL. . .. 
LAYER 0-40". >3% SICL 
ORGANIC MATTER AND 
<35% CLAY) 

TEXTURE {THICKEST -· SCL. CL, SIC. C. 
LA YEA 0-40") SICL SC 

TEXTURE {THICKEST ... - FB. HM. 

LAYER 0-4-0") SP. MPT. 
MUCK. PEAT. 
CE 

DEPTH TO BEDROCK (IN) >40 20-40 <20 

DEPTH TO CEMENTED >40 20-40 <20 
PAN (IN) 

DEPTH TO BULK DENSITY >40 20-4-0 <20 
> 1 .8 G/CC (IN) 

STONINESS CLASS , 2 3.4.S 

WEIGHT PERCENT 2mm- <5 5-25 >25 
3" (0-4-0"l ZONE <3" 
DOMINATE FRACTION 

WElGHT PERCENT 3- 1 o· <5 5-25 >25 
(0-40") 

WEIGHT PERCENT > 1 0" <l 1-5 >5 
10-4-0") 

WEIGHT PERCENT <25 25-50 >50 
2mm-3" (40-72") 

WEIGHT PERCENT 3-10" <15 15-30 >30 
(40-1rI 

WEIGHT PERCENT > 1 o· <5 5-15 > 15 
(40-72") 

SALINITY {THICKEST <4 4-8 >8 
LA YER 0-4-0". 
MMHOS/CMJ 

LA YER THICKNESS (INI >40 20-4-0 <20 

DEPTH TO HIGH WA TEA - - < l 
TABLE 

SODIUM ADSORPTION <4 4-13 >13 
RATIO (0-40") 

SOIL REACTION (pH. -· - <3.5 
THICKEST LAYER 0-40") 

SLOPE (PCT) <8 8-15 >15 

Ca CARBONATE <15 15-40 >40 
(PCT. 0-4-0") 

(430-VI-NSH. Draft. September 1992) 
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RESTRICTIVE 
FEATURE 

PERMAFROST 

TOO SANDY 

TOO CLAYEY 

TOO CLAYEY 

EXCESS HUMUS 

DEPTH TO ROCK 

CEMENTED PAN 

AREA RECLAIM 

TOO STONY 

TOO GRAVELLY 

TOO COBBLY 

TOO STONY 

AREA RECLAIM 

AREA RECLAIM 

AREA RECLAIM 

EXCESS SALT 

THIN LAYER 

WETNESS 

EXCESS SODIUM 

TOO ACID 

SLOPE 

EXCESS LIME 
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Physiographic Map of the Kobuk Preserve Unit :3./.(.J' ,) 
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PLATE 1. Physiographic map of the Kobuk Preserve Unit, 
Gates of the Arctic National Park 
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Recent Fire History of the Kobuk Preserve 
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PLATE 2. Extent and years of fires, c. 1950-
1994, in the Kobuk Preserve Unit, Gates of 
the Arctic National Park. Based on 
unpublished Bureau of Land Management 
records ( 1956-1993) and this study. 
Boundaries are less certain for older fires. The 
exact year of the c. 1950 fire is unknown. 
Where burns overlap, only the youngest is 
shown. 

-{} ~ 

~ ,, -• q-.., ....,.-_, 
- ~fi • 

. •. -~ 
__._,009 ~ 



Preserve 

j 
KOBUK 

COR 

, 
0 

! 
/ I \ 

"- I O' 
/ '--- -· 

RIFT VALLEY 
CORRIDOR 

289 

Yi 

PLATE 3. Proposed transportation corridor routes between 
Bettles and Kobuk. Copied from Alaska Transportation 
Corridor Consultants (1972). 
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SCALE 1 :250 000 
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PLATE 4. Detail of the proposed Kobuk Valley transportation corridor in the Kobuk Preserve 
Unit, Gates of the Arctic National Park. Copied from Alaska Transportation Corridor 
Consultants (1972). The proposed highway route is a dashed line, and the proposed railroad 
route is a solid line. The base map is the Hughes, Alaska US Geological Survey 1 :250,000 

quadrangle. 



As the nation's principal conservation agency, the Department of Interior has responsibility 
for most of our nationally owned public lands and natural and cultural resources. This 
includes fostering wise use of our land and water resources, protecting our fish and wildlife, 
preserving the environmental and cultural values of our national parks and historical places, 
and providing for enjoyment of life through outdoor recreation. The department assesses our 
energy and mineral resources and works to ensure that their development is in the best 
interests of all our people. The department also promotes the goals of the Take pride in 
America campaign by encouraging stewardship and citizen responsibility for the public lands 
and promoting citizen participation in their care. The department also has a major 
responsibility for American Indian reservation communities and for people who live in island 
territories under U.S. administration. 
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