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HAPPY VALLEY PERMANENT VEGETATION PLOTS
Site factors, physical and chemical soil properties, plant species cover,
photographs, soil descriptions, and ordination

D.A. WALKER, N.A. AUERBACH T.K. NETTLETON
A. GALLANT, AND SM MURPHY

Introduction

This data report is a summary of environmental, soil and vegetation information
collected from 55 relevé plots at the Happy Valley research site along the Sagavanirktok
- river, located at 69°14°N, 148°50’W in northern Alaska. Figure 1 shows the location of
the relevés at Happy Valley. The report brings together all the available information
collected from the plots, as well as offering a basic analysis of the communities. This
information can be used to further investigate plant community cla331ﬁcat10n and
environmental relationships.

Methods

Reconnaissance survey, sampling dates, and plot locations

A reconnaissance survey was conducted prior to sampling to define the primary.
vegetation types of Happy Valley, and a total of 18 vegetation types were defined (Table
1). Formal relevé sampling for the plots in this data report was done during the period July
18-27, 1994. An attempt was made to sample at least three relevés for each of the
preliminary vegetation types defined, but this was not always possible. Each relevé was
described based on the dominant plant species identified (Tables 1 and 2).

The relevés were located in homogeneohs areas of vegetation using the centralized
replicate method of the Braun-Blanquet approach to vegetation classification ( Mueller-
Dombois and Ellenberg, 1974; Westhoff and van der Maarel, 1978). '

All the relevés are permanently marked with a 4-foot black and white-striped 1-inch
PVC pipe. The relevé number is stamped into an aluminum tag at the top of the post.

Sampling
Relevé size, species cover estimation, and photographs

The relevés have no fixed size because our main objective was to obtain a complete
species list for each relevé. :

Photographs were taken of each relevé (see Appendix). Usually photos were taken
of 1) landscape view of the site, 2) close-up of the vegetation, and 3) close-up of the soil
profile. :

Site factors

The site of each relevé was described according to the variables listed in sample site
description sheet (Table 3) plus thaw depth measurements, estimates of cover of bare soil,
rocks, the height of vegetation, and the major plant growth forms shown in the sample
relevé sheet (Table 4). These data are summarized in Table 5 and 6.



Soils
Field sampling

Soil pits were dug adjacent to the relevés and described and classified according to
the U.S. soil taxonomy [Soil Survey Staff, 1975]. Soil samples were collected from each
horizon and air dried in the laboratory. Bulk density and soil moisture samples were taken
from the sides of the soil pits or from large solid plugs for the wet soils using a 240-ml soil
can.

Laboratory analysis

Laboratory analyses were conducted at the Colorado State University Soil Testing
Laboratory, Fort Collins. The laboratory’s routine analysis was run on all samples [pH
(saturated paste); electric current; NO,-N, (KCL extract); P, K, Zn, Fe, Cu, Mn,
(NH,HCO,-DPTA extract); lime estimate, texture estimate (by hand); organic matter
(Walkley-Black or ash method); and Sodium Adsorption Ratio]. Selected samples were
analyzed for percent sand, percent silt and percent clay; and Ca, Mg, Na, K (NH,OAc
extract). These methods are described in Page et al. (1982) and Klute (1986). The soils
data are in Table 7.

Vegetation

Plant communities were determined and sample plots were marked with stakes.
The area surrounding each plot marker was searched until no new species in the plant
community being sampled were encountered . Estimates of vegetation cover used the
Braun-Blanquet cover-abundance scale (r = rare; + = common but less than 1%; 1 = 1-5%;
2 =6-25%; 3 = 25-50%; 4 = 51-75%; 5 = 76-100%). Cover abundance values are
relatively broad subjective classes, and were determined by estimating cover within the
general area of the stake. Voucher collections were made for all vascular plants,
bryophytes, and lichens occurring in the relevé. Unknown collections were identified and
known collections were verified as follows: Bryophytes by Dr. Olga Afonina; liverworts
by Dr. Alexey Potemkin; and lichens by Dr. Mikhail Zhurbenko all at the Komarov

Botanical Institute, St. Petersburg, Russia. Table 8 contains the species cover raw data.

Ordination

We used Detrended Correspondence Analysis (DCA) ordination (Hill, M.O. and
H.G. Gauch, 1980). Species were weighted equally and detrended by segments. Three
aquatic samples (HV-3, 46, and 48), one wet sedge tundra (HV-9), and one frost scar plot
- (HV-42b) were excluded from the ordination. These relevés are so dissimilar in species
~ composition that when included, slight differences between other community types were
difficult to distinguish in the ordination space. The ordination displays relevés in a two
dimensional space according to their species similarity. Environmental variables were
related to the ordination axes with a biplot diagram. The biplot diagram indicates the
strength of correlations for 51gn1f1cant1y correlated environmental variables (Dargie, 1984;
Jongman et al., 1987).

Results from the ordination capture three significant environmental variables that
affect variation in the vegetation composition, stability, exposure and soil moisture (Figure
2). Relevés that occur in preliminary class1ﬁcat10ns also occur in recognizable clusters in
the ordination space. :
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Figure 2. Detrended Correspondance Analysis (DCA) ordination of Happy Valley vegetation
relevés. Extreme relevés (HV-3, 46, 48, 9, 42b) were excluded because species composition
was too dissimilar with other plots. Colors indicate preliminary community types.



Table 1. Preliminary vegetation classification based on habitat and dominant
species and sample numbers for each type

Principal Habitat

Dry tundra
Dry river terraces

Partially vegetated river banks

Frost scars

Snowbeds
Nonacidic snowbeds

Moist tundra
Acidic tussock tundra

Moist nonacidic tundra

Shrublands

. Alder riparian shrubland
Willow river bars
Birch-willow streamside
River bluffs

Birch tundra -

Wet tundra

Wet sedge tunda

~ Wet sedge tundra
Sphagnum hummocks

Deeper water ponds

Preliminary Community name

Dryas integrifolia-Lupinus arcticus .
Epilobium-latifolium-Hedysarum alpinum
Luzula arctica-Anthelia juratzkana

Cassiope tetragona-Dryas integrifolia

Eriophorum vaginatum-Sphagnum sp.

Carex bigelowii-Tomentypnum nitens

Alnus viridis-Climacium dendroides
Salix alaxensis-Shepherdia canadensis
Salix spp.-Betula nana

Salix glauca-Lupinus arcticus

Betula nana-Sphagnum sp.

Carex aquatilis-Eriophorum angustifolium
Carex chordorrhiza-Sphagnum orientale
Carex spp.-Sphagnum spp.

Comarum palustre-Sparganium hyperboreum
Menyanthes trifoliata
Arctophila fulva

Relevés

HV-1,2,6,10,
HV-7,8,14,16
HV-41,42b

HV-17,22

HV-20, 21, 26-30, 32
39,42a
HV-23,31, 44,45

HV-4,5"

HV-11, 18, 43
HV-12, 24,25
HV-13, 15,19
HV-33, 35, 36, 38, 40

HV-9
HV47,51,54

HV-34, 37,49, 50, 52,

53,55
HV-3

HV-46
HV-48

e
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Table 2. List of vegetation communities and sites sampled in 1994.

Relevé no

HV-1
HV-2
HV-3

HV-4

HV-5

HV-6

- HV-8
HV-9

HV-10

HV-11
- HV-12

HV-13
- _HV-14

HV-15

- Plant Community

Dry Dryas integrifolia, Arctous rubra, Salix
glauca, Lupinus arcticus dwarf-shrub,
forb tundra :

Dry Dryas integrifolia, Lupinus arcticus,
Rhododendron lapponicum, Cetraria
cucullata dwarf-shrub tundra

Aquatic Comarum palustre, Sparganium

. hyperboreum, Calliergon giganteum forb

marsh

Moist Alnus viridis, Salix lanata, Equisetum
arvense, Climacium dendroides low-shrub tundra

Moist Alnus viridis, Salix lanata, Vaccinium
vitis-idaea low shrubland (riparian)

Dry Dryas integrifolia, Lupinus arcticus, .
Tomentypnum nitens dwarf-shrub, forb
tundra ’

Dryr Epilobium latifolium, Hedysarum alpinum,
Salix alaxensis forb, barren tundra

Dry Castilleja caudata, Hedysarum alpinum
forb, barren tundra

Wet Carex saxatilis, Carex aquatilis graminoid
meadow

Dry Dryas integrifolia, Arctous rubra,
Rhododendrom lapponicum, Lupinus arcticus
dwarf-shrub, forb tundra

Dry Salix alaxensis, Shepherdia canadensis, -
Arctous rubra tall shrubland (riparian)

Wet Salix planifolia, Petasites frigidus,
Equisetum arvense low-shrub tundra

- Moist Salix glauca, Salix lanata, Arctous rubra,

Lupinus arcticus, Hylocomium splendens
forb, low-shrub tundra

Dry Salix alaxensis, C‘aszilleja caudata,
Hedysarum alpinum low-shrub, forb
tundra

Moist Salix lanata, Salix glauca, Arctous rubra
Abietinella abietina low-shrub tundra

Site

Fluvial terrace between runway and road.
Fluvial terrace, nearer to road than runway.

Small pond, 100 m east of Dalton highway,
just north of Happy Valley camp.

Floodplain, 150 m west of runway near
Happy Valley camp.

Floodplain on creek, very shrubby, 200 m

_ west of runway, bottom of hill below

road.

Fluvial tefrace 100 m west of runway
across Dalton highway from Happy
Valley camp.

Rocky river bar.
Rocky floodplain.
Edge of pond by gravel pad.

Fluvial terrace, near old camp.

Tall shrub floodplain with stabilized
alluvium. :

Water track on shoulder of bluff overlooking
Sagavanirktok river, 2 km south of camp.

Bluff overlooking Sagavanirktok river, 0.5
km north of access road, 2 km south of
camp.

Rocky floodplain of Sagavanirktok river.
0.5 km north of access road,
2 km south of camp.

" Bluff overlooking Sagavanirktok river, north

of access road, 2 km south of camp.



-HV-16

HV-17

HV-18

HV-19

HV-20

HV-21

Hv-22

HV-24

HV-25

HV-26

HV-27

HV-28

Dry Castilleja caudata, Hedysarum alpinum,
Salix alaxensis forb tundra

Moist Tomentypnum nitens, Dryas integrifolia,
Cassiope tetragona, Lupinus arcticus,
dwarf-shrub, forb tundra (snowbed)

Moist Salix dlaxensis, Salix lanata,
Tomentypnum nitens, Equisetum arvense,
Hedysarum alpinum low-shrub tundra

Dry Salix glauca, Arctous rubra, Festuca altaica,
Hedysarum alpinum, Abietinella abietina
shrubland

Moist Sphagnum sp. Hylocomium splendens,
Eriophorum vaginatum, Betula nana tussock-
graminoid, dwarf-shrub tundra

Moist Hylocomium splendens, Carex bigelowii,
Eriophorum vaginatum, Salix planifolia tussock-
graminoid, dwarf-shrub tundra '

Moist Cassiope tetragona, Dryas integrifolia, Salix
glauca, Betula nana, Vaccimium uliginosum,
Drepanocladus sp., Hylocomium splendens,
Ptilidium ciliare dwarf-shrub tundra

Moist Tomentypnum nitens, Dryas integrifolia,
Equisetum arvense, Salix glauca horsetail, low-
shrub tundra

Moist Salix lanata, Equisetum arvense, Petasites
[rigidus, Dodecatheon frigidum, Climacium
dendroides low-shrub tundra (riparian)

Moist Salix pianifolia, Betula nana, Petasites
Jrigidus, Sphagnum squarrosum low-shrub
tundra (riparian)

Moist Eriophorum vaginatum, Betula nana, Ledum
palustre, Sphagnum girgensohnii tmssock-
graminoid, dwarf-shrub tundra

Moist Betula nana, Salix planifolia, Eriophorum
vaginatum, Sphagnum angustifolium,
Aulacomnium turgidum dwarf-shrub, tussock-
graminoid tundra ’

Moist Eriophorum vaginatum, Betula nana, Salix
planifolia, Aulacomnium turgidum, Hylocomium
splendens, Sphagnum sp.

dwarf-shrub, tussock-graminoid tundra

Rocky floodplain on Sagavanirktok river,
north of access road, near Peregrine nest, 2
km south of camp.

Snowbed on bluff overlooking Sagavanirktok
river, south of access road.

Floodplain, south of access road, stablized
soil.

River bluff overlooking Sagavanirktok river,
south of access road. '

South hill crest of toposequence, 1 km north
of Happy Valley camp.

South shoulder of toposequence, 1 km north
of Happy Valley camp.

Side slope of north-facing toposequence,
1 km north of camp- snowbed. -

Foot slope on north-facing toposequence,
1 km from Happy Valley camp.

Toeslope of toposequence, 1 km north of

Happy Valley camp.

Shrubby floodplain, north of creek, south-
facing toposequence 1 km west of Happy
Valley camp.

Foot slope, south-facing toposequence,
1 km north of Happy Valley camp,
400 m west of Dalton Highway.

Side slope of south-facing toposequence
1 km north of Happy Valley camp,
400 m from Dalton Highway.

Side slope of south-facing toposequence,
1 km north of Happy Valley camp,
400 m from Dalton Highway.




HV-29

HV-30

HV-3.1
- HV-32
HV-33
HV-34

HV-35

HV-36

HV-37

HV-38

HV-39
HV-40

HV-41

Moist Eriophorum vaginatum, Betula nana, Salix
planifolia, Sphagnum sp., Aulacomnium turgidum
tussock-graminoid, dwarf-shrub tundra

Moist Carex bigelowii, Eriophorum vaginatum,
Betula nana, Petasites frigidus, Arctagrostis
latifolia, Hylocomium splendens, Sphagnum sp.
tussock-graminoid, dwarf-shrub tundra

Moist Carex bigelowii, Tomentypnurh nitens, Dryas
integrifolia, Salix glauca, Cetraria cucullata
graminoid, dwarf-shrub tundra

Moist Eriophorum vaginatum, Betula nana, Ledum
palustre ssp. decumbens, Sphagnum angustifolium,
tussock-graminoid, dwarf-shrub tundra '

Moist Betula nana, Rubus chamaemorus, Ledum
palustre ssp. decumbens, Sphagnum. sp. dwarf-
shrub, moss tundra

Wet Eriophorum angustifolium, Betula nana,
Sphagnum squarrosum graminoid, dwarf-shrub
tundra ' '

Moist Betula nana, Ledum palustre ssp. decumbens,
Rubus chamaemorus, Aulacomnium turgidum
dwarf-shrub tundra :

Moist Salix planifolia, Betula nana, Sphagnum
angustifolium, Sphagnum warnstorfii low-shrub
tundra

Wet Carex aquatilis, Eriophorum angustifolium,
Salix planifolia, Sphagnum squarrosum,
Sphagnum angustifolia, Betula nana graminoid,
low-shrub tundra

Moist Ledum palustre, Betula nana, Rubus
chamaemorus, Aulacomnium turgidum,
Sphagnum angustifolium dwarf-shrub tundra

Moist Eriophorum vaginatum, Betula nana, v
Sphagnum sp. tussock-graminoid, dwarf-shrub
tundra

Moist Betula nana, Ledum palustre ssp. decumbens,
Rubus chamaemorus, Aulacomnium turgidum
dwarf-shrub tundra

Dry Luzula arctica, Anthelia juratzkana barren
tundra

HV-42a Moist Eriophorum vaginatum, Salix glauca,

Cassiope tetragona, Aulacomnium turgidum,

South-facing toposequence 1 km north of
Happy Valley, 400 m west of Dalton
Highway.

Hill crest of south-facing toposequence,
1 km north of Happy Valley camp,
400 m west of Dalton Highway.

Hillslope, 300 m west of Happy Va]léy
camp, 25 m northwest of gridpoint
7671900N, 426800E.

Water-track transect on top of hill, 500 m
southwest of Happy Valley camp.

Hummocky area at east end of water track
toposequence, 500 m southwest of
Happy Valley camp.

Water-track in middle of water-track transect,
500 m south west of Happy Valley camp.

West side of water-track transect, raised
portion west side of main drainage channel
of water track, 500 m south west of

Happy Valley camp.

Water-track transect, west side of major
drainage, 500 m southwest of Happy
Valley camp.

Water-track transect, west drainage channel,
500 m southwest of Happy Valley camp.

Water-track transect, west margin of water
track, 500 m southwest of Happy Valley
camp. ’

Water-track transect, island on west side of
water track, 500 m southwest of Happy
Valley camp.

Water track, 600 m southwest of Happy
Valley camp.

Frost scar in shoulder of hill slope, 400 m
southwest of Happy Valley camp.

Hillslope, 300 m southwest of Happy
Valley camp.



HV-42b
HV-43

HV-44

HV-45

HV-46

HV-47

HV-48

" HV-49

HV-50

HV-51

HV-52

HV-53

HV-54

HV-55

Dicranum sp., Sphagnum warnstorfii tussock-
graminoid, dwarf-shrub tundra

Dry Luzula arctica, Racomitrium lanuginosum,
Arctagrostis latifolia barren tundra

Moist Salix alaxensis, Shepherdia canadensis tall
shrubland

Moist Tomentypnum nitens, Dryas integrifolia ,
Equisetum arvense, Lupinus arcticus forb,
dwarf-shrub, moss tundra

Moist Tomentypnum nitens, Dryas integrefolia,
Equisetum arvense, Lupinus arcticus forb,
dwarf-shrub, moss tundra

Aquatic Menyanthes trifoliata forb marsh

Wet Carex rotundata, Carex chordorrhiza,
Pedicularis sudetica, Sphagnum orientale,
Drepanocladus sp. graminoid tundra

Aquatic Arctophila fulva, Menyanthes trifoliata
graminoid marsh

Wet Carex rotundata, Carex aquatilis, Andromeda
polifolia, Rubus chamaemorus, Sphagnum  sp.
graminoid, dwarf-shrub, moss tundra -

Wet Sphagnum imbricatum, Carex aquatilis, Betula

nana, Andromeda polifolia moss, graminoid,
dwarf-shrub tundra

Wet Carex chordorrhiza, Carex rotundata,”

“Sphagnum orientale graminoid tundra

Wet Carex rotundata, Betula nana, Salix fuscescens,

Sphagnum sp. graminoid, dwarf-shrub, moss
tundra

Wet Carex aquatilis, Betula nana, Salix ﬁt.s:cescens,
Sphagnum angustifolium graminoid,
dwarf-shrub, moss tundra

Wet Carex rotundata, Carex chordorrhiza,
Sphagnum orientale graminoid tundra

Wet Sphagnum imbricatum, Carex aquatilis, Betula
_nana, Andromeda polifolia graminoid,
dwarf-shrub, moss tundra

10

Frostscar on hillslope, 300m southwest of
Happy Valley camp.

Small island with tall willows,
0.5 km south of Happy Valley camp.

Northwest-facing slope at bend in creek,
0.5 km south of Happy Valley camp,
100 m west of Dalton Highway.

West-facing footslope 15 m north of grid-

. point 7671600N 426900E.

Southern margin of small lake, 1 km west

" of Dalton Highway.

Southern slope of small lake , wet area
between raised hummock, 1 km west of

-Dalton Highway, 1.5 km northwest of

Happy Valley camp.

~ Southern mafgin of small lake, 1 km

northwest of Happy Valley camp.

Southern edge of small lake, raised hummock
area, 1 km west of Dalton Highway, 1.5
km northwest of Happy Valley camp.

Southern margin of small lake, raised
hummock area, 1 km west of Dalton
Highway, 1.5 km northwest of Happy
Valley camp. '

Southern edge of lake, 1 km west of Dalton
Highway, 1.5 km northwest of Happy

-Valley camp.

Water track, 5 km west of small lake, 1 km
west of Dalton Highway, 1.5 km northwest
of Happy Valley camp.

Water track, 0.5 km west of small lake, 1 km

- west of Daltom Highway, 1.5 km northwest

of Happy Valley camp.

0.25 km west of small lake, 1 km west of
Dalton Highway, 1.5 km northwest of
Happy Valley camp.

Raised hummock area, .25 km west of small
lake, 1 km west of Dalton Highway, 1.5
km northwest of Happy Valley camp.




‘Table 3. Sample site description data sheet including the legend for environmental variables. 11
Study Site: Site Description
Relevé No.: Date: Recording personne}: Weather:

Study area description: .
Slope (deg): Aspect: Thaw depth (cm):

Vegetation (describe moisture status, dominant species in each layer, dominant growth forms, and physiognomic unit):

Landforms

as:s\omqa\mhub)»-ﬂ

RBTxLaGE

Hills (including kames and moraines)
Talus slope

Colluvial basin

Glaciofluvial and other fluvial terraces
Marine terrace :
Floodplains

Drained lakes and flat lake margins
Abandoned point bars and sloughs
Estuary

Lake or pond -

Stream

Sea bluff

Lake bluff

Stream bluff

Sand dunes

Beach

Disturbed

Drainage channel

Surficial Geology (Parent Material)

0NN A WD -

9

10
11
12
13
14
15
16

Glacial tills

Glaciofluvial deposits

Active alluvial sands

Active alluvial gravels

Stabilized alluvium (sands & gravels)
Undifferentiated hill slope colluvium
Basin colluvium and organic deposits
Drained lake or lacustrine organic
deposits

Lake or pond organic, sand, or silt
Undifferentiated sands
Undifferentiated clay

Roads and gravel pads

Fine grained stabilized alluvium

Surficial Geomorphology

E\OOO\IO\UI-PWN»

-
[y,

13

14
15
16
17
18
19

Frost scars

‘Wetland hummocks

Turf hummocks -

Gelifluction features

Strangmoor or aligned hummocks
High- or flat-centered polygons

Mixed high- and low-centered polygons
Sorted and non-sorted stripes

Palsas

Thermokarst pits

Featureless or with less 20% frost scars
Well-developed hillslope water tracks
and small streams > 50 cm deep )
Poorly developed hillslope water tracks,
< 50 cm deep .

Gently rolling or irregular microrelief
Stoney surface -

Lakes and ponds

Disturbed

Island in water track

Well developed water track

Microsites

Frost-scar element

Inter-frost scar element

Strang or hummock

Flark, interstrang, or interhummock area
Polygon center

Polygon trough

Polygon rim

Stripe element

Inter-stripe element

10 Point bar (raised element)

11 Slough (wet element)

12 Wet element of water track

13 Moist, raised element of water track

14 None

15

VRN HWN~-

Site Moisture (modified from Komdrkova 1983)

Extremely xeric - almost no moisture; no plant growth

Very xeric - very little moisture; dry sand dunes

Xeric - little moisture; stabilized sand dunes, dry ridge tops

Subxeric - noticeable moisture; well-drained slopes, ridges

Subxeric to mesic - very noticeable moisture; flat to

gently sloping

Mesic-moderate moisture; flat or shallow depressions

Mesic to subhygric - considerable moisture; depressions

Subhygric - very considerable moisture; saturated but with

< 5% standing water < 10 cm deep

9 Hygric - much moisture; up to 100% of surface under water
" 10 to 50 cm deep; lake margins, shallow ponds, streams

10 Hydric - very much moisture; 100% of surface under water

50 to 150 cm deep; lakes, streams

N H W=
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Soil Moisture (from Komdrkova 1983)

Very dry - very little moisture; soil does not stick together

Dry - little moisture; soil somewhat sticks together

Damp - noticeable moisture; soil sticks together but crumbles

"Damp to moist - very noticeable moisture; soil clumps

Moist - moderate moisture; soil binds but can be

broken apart ‘

Moist to wet - considerable moisture; soil binds and sticks

to fingers

7 Wet - very considerable moisture; water drops can be
squeezed out of soil

8 Very wet - much moisture can be squeezed out of soil

9 Saturated - very much moisture; water drips out of soil

10 Very saturated - extreme moisture; soil is more liquid
than solid :

N h W -

[,

Glacial Geology
1 Till 4 Alluvium
2 Outwash 5
3 Bedrock 6
7
Topographic Position

1 Hill crest or shoulder 5 Drainage channel
2 Side slope 6 Depression

3 Footslope or toeslope 7 Lake or pond

4 Flat

Other notes:

Soil Units

Pergelic Cryorthent, acid
Pergelic Cryopsamment
Pergelic Cryohemist, euic
Pergelic Cryosaprist, euic
Lithic Pergelic Cryosaprist
Pergelic Cryofibrist, euic
Histic Pergelic Cryaquept, acid
Histic Pergelic Cryaquept, nonacid
Pergelic Cryaquept, acid

10 Pergelic Cryaquept, nonacid

11 Pergelic Cryochrept

12 Pergelic Cryumbrept

13 Ruptic-Lithic Cryumbrept

14 Pergelic Cryaquoll

15 Histic Pergelic Cryaquoll

16 Pergelic Cryoboroll

17 Pergelic Cryofluvent

18 Alcic Pergelic Cryochrept

19 Pergelic cryoshpagnofibrist

20 Ruptic Histic Pergelic Cryaquept Non acid

A~ REN R SRV BV N S

.21 Ruptic Pergelic Cryaquept

22 Cryophasment

Exposure Scale

1 Protected from winds

2 Moderate exposure to winds
3 Exposed to winds

4 Very exposed to winds

Estimated Snow Duration

1 Snow free all year

2 Snow free most of winter; some snow cover
persistsafter storm but is blown free soon
afterward

Snow free prior to melt out but with snow
most of winter

Snow free immediately after melt out

Snow bank persists 1-2 weeks after melt out
Snow bank persists 3-4 weeks after melt out
Snow bank persists 4-8 weeks after melt out
Snow bank persists 8-12 weeks after melt out
Very short snow free period

10 Deep snow all year

w

VRN NS

Animal and Human Disturbance

No sign present

Some sign present; no disturbance

Minor disturbance or extensive sign

Moderate disturbance; small dens or light

grazing

Major disturbance; multiple dens or

noticeable trampling

5 Very major disturbance; very extensive
tunneling or large pit

W= o

IS

Stability
1 Stable

2 Subject to occasional disturbance

3 Subject to prolonged but slow
disturbance such as solifluction

4  Annually disturbed

5 Disturbed more than once annually




Table 4. Sample releve data sheet including the Braun-Blanquet cover scale.
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Study Site:

Relevé No.: Date:

Recording personnel:

Vegetation (describe moisture status, dominant species in each layer, dominant-growth forms, and physiognomic unit):

Photo #

Site Description:
: Live cover (%)

Braun Blanquet Cover Estimate Scale: Low Shrubs:

r=rare Dwarf Shrubs:

+ = common, but < 1% cover Evergreen shrubs:

1=1-5% Deciduous shrubs:

2=6-25% Forbs:

3=25-50% Graminoids:

4=51-75% Lichens:

5=76-100% Bryophytes:

Species Cover Estimates:
Vascular plants Bryophytes
Species Cover Species Cover




Table 5. Environmental data collected from Happy Valley. Refer to Table 4 for values of

scalars and descriptive variables.

Surficial
. Date Surficial "~ Geo- Glacial  Topographic  Soil
Plot No. Sampled  Landform Geology morphology - Microsites Geology Position Units  Slope (°) Aspect
HV-1 7/18/94 4 5 6 5 4 4 16 0 -
- HV-2 7/18/94 4 5 14 14 4 4 16 0 -
HV-3 7121/94 10 9 16 14 4 7 6 0 -
Hv-4 7121/94 6 5 14 14 4 4 16 0 -
HV-5 7121/94 6 5 14 14 4 4 - 0 -
HV-6 7/21/94 4 5 . 11 14 4 4 17 0. -
HV-7 7/18/94 6 3/4 15 14 4 4 22 0 -
HV-8 7118194 6 3/4 15 14 4 4 22 0 -
Hv-9 7/18/94 7 8 11 14 4 4 8 0 -
HV-10 7/18/94 4 5 11 14 4 4 17 0 -
HV-11 7/18/94 6 5 14 14 4 4 17 0 ' -
HV-12 7/19/94 18 13 12 12 1 5 8 15 East-facing
©HV-13  7/19/94 1 1/6 4 14 1 2 - 30 East-facing
HV-14 7119194 6 3/4 15 14 4 4 22 0 -
HV-15 719194 1 1/6 4 14 1 2 - 30 East-facing
HV-16 7/19/94 6 3/4 © 15 14 4 4 22 0 -
HV-17 7/19/94 1 1/6 4 14. 1 2 18 25 East-facing
HV-18 7/19/94 6 5 14 14 4 4 19 0 -
HV-19 711994 1 1/6 4 14 1 2 - 30 East-facing
HV-20 7120/94 -1 6 11 14 1 1 8 2 North-facing
HV-21 7120/94 1 -6 11 14 1 1 8 7 North-facing
HV-22 7120/94 1 1/6 4 14 1 2 14 20 North-facing -
HV-23 7120/94 1 6 4 14 1 3 8 5 North-facing _
HV-24 7120/97 6 13 14 14 4 4 - 0 -
HV-25 7120097 6 13 14 14 4 4 16 <5 South-facing
- HV-26 7124197 1 6 11 14 1 3 19 <5 South-facing
HV-27 7124/94 1 6 11 14 1 2 19 5 South-facing
HV-28 7124194 1 6 11 14 1 2 19 <5 South-facing
HV-29 7124194 1 6 11 14 1 1 19 . <5 South-facing
HV-30 7124197 1 1/6 11 14 1 1 - 0 -
HV-31 7/31/94 1 6 11 14 1 2 8 <5 East-facing
HV-32 7126/94 1 6 11 2 1 1 19 1-2 West-facing
HV-33 7126/94 18 13 18 13 1 5 7 0 -
HV-34 7126/94 18 13 19 12 1 5 7 <5 N. East-facing
HV-35 7127194 18 13 18 13 1 5 7 0 -
HV-36 7127/94 18 13 18 13 1 5 7 0 -
Hv-37 7127194 18 13 19 12 1 5 8 0 -
HV-38 7127194 18 13 18 13 1 5 7 0 -
HV-39 7127194 1 6 11 2 1 3 7 1-2 East-facing
HV-40 7127194 18 13 18 13 1 5 7 <5 N. East-facing
HV-41 7/26/94 1 6 1 1 1 1 10 1-2 East-facing
HV-42a 7126/94 1 2/6 11 2 12 2 8/10 <5 East-facing
HV-42b 7/26/94 1 2/6 1 1 172 2 - <5 East-facing
HV-43 7/25/94 6 5 1 14 -2 4 16 0 -
HV-44 7125194 1 516 3 14 1 2 20 5 N. West-facing
HV-45 7125194 1 6 3 14 1 3 21 -5 West-facing
HV-46 7122194 10 "9 16 14 1 i 6 0 -
HV-47 7127194 7 8 11 14 1 6 3 0 -
HV-A48 722194 10 9 16 14 1 7 6 0 -
HV-49 7122194 7 7 2 14 1 4 19 0 -
HV-50 7122/94 7 7 2 3 1 4 19 0 -
HV-51 7122194 7 7 11 - 1 4 6 [ -
HV-52 7122194 18 13 19 12 1 5 7 <5 N. East-facing
HV-53 7122194 18 13 19 12 1 5 7 <5 N. East-facing
HV-54 7122194 3 7 11 14 1 4 6 0 -
HV-55 7122194 3 7 2 14 7 1 4. 0 -
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Table 5 concluded. Environmental data collected from Happy Valley.

Site Soil Snow Animal/Human .
Thaw Depth  Moisture  Moisture  Exposure Duration Disturbance Stability
Plot No. (cm) (Scalar) (Scalar) (Scalar) (Scalar) (Scalar) (Scalar)
HV-1 >41 5 3 3 4 2 1
HV-2 >26 5 3 3 4 2 1
HV-3 51 10 10 3 - 0 1
HV-4 30.244.6 6 5 2 4/5 0 5
HV-5 21+2.4 6 -5 2 5 0 5
HV-6 >30 5 5 3 4 1 1
HV-7 - 3 4 3 4 0 5
HV-8 - 4 3 3 4 0 5
HV-9 52.2+1.8 7 7 2 4 0 5
HV-10 44419 5 5 3 4 0 1
HV-11 81.6+5.5 5 3 2 5 3 4
HV-12 40.0 8 9 2 4 0 5
HV-13 >40 5 5 2 3 1 3
HV-14 - 4 3 3 4 0 5
HV-15 >37 6 5 2 3 1 3
" HV-16 - 2 2 3 4 0 5
HV-17 . >41 5 4 1 5 3 3
HV-18 68 6 6 2 5 3 4
HV-19 >76 5 2 2 3 1 3
HV-20 22424 6 3 3 4 1 1
HV-21 19.312.2 . 6 3 2 4 1 1
HV-22 86 55 6 1 5 0 3
HV-23 47.814.5 6 6 2 4 3 3
HV-24 24.811.4 7 7 2 4 2 5
HV-25 26.84+3 - 5 2 4 1 5
HV-26 22+1.2 6 7 2 4 1/2 1
HV-27 23+2.3 6 6/7 2 4 12 1
HV-28 28+4.1 6 6/7 2 4 3 1
HV-29 26.3+2 6 6/7 2 4 2 1
HV-30 17.441.5 6 6 3 4 2 1
HV-31 36412 6 6/7 3 4 1 1
HV-32 234t5 6 6/7 3 4 2 1
HV-33 30.2+2.8 7 6/7 2 4 0 12
HV-34 23.6t.4 8 9 2 4 0 5
HV-35 55.243.8 6 6/7 2 4 1 12
, HV-36 28.8+1.2 7 7 2 4 - 2
HV-37 68.4144.6 8 9 2 4 0 5
HV-38 28.6%2.5 7 6/7 2 4 1 2
HV-39 29.6+1.7 5/6 6/7 3 4 1 1
HV-40 2542.2 5 6/7 3 4 0 1
HV-41 48.844.6 5 6 2 4 2 3
HV42a 44.614.6 6 6/7 3 4 2 1
HV42b - - - 3 4 - 3
HV-43 >52 6 3 2 4 5 2
HV-44 62 6 5 2 4 3 3
HV-45 58.8=1.9 "6 5. 2 4 2 3
HV-46 42.6+.6 10 10 3 4 0 1
HV-47 42.8+.8 9 9 3 4 0 1
HV-48 3941 10 10 3 4 3 1
HV-49 214+1.8 7 7 3 4 1 1
HV-50 3343.1 7 7 3 4 1 1
HV-51 41.2+1.6 9 9 3 4 - 1
HV-52 49.243 7 7 3 4 12 5
HV-53 36.243 7 7 3 4 12 5
HV-54 34.8+1.2 9 9 3 4 0 1
HV-55 3543.6 7 7 3 4 1 1
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Table 6. Relevé size, percent live cover and non-living cover, and height of vegetation.

Approx. Tall Low Dwarf  Evergreen  Deciduous
: relevé size (m) shrubs  shrubs  shrubs shrubs shrubs Forbs Horsetails Graminoids

HV-1 10X 10 0 10 70 60 20 15 0. 5
HV-2 10X 10 0 0 5 65 25 15 0 10
HV-3 10X3 0 0 0 0 0 30 0 0
HvV4 3X30 0 90 20 <1 100 10 0 5
HV-5 10X10 . 0 90 10. <1 100 25 0 <1
HV-6 10X 10 0 0 65 60 15 20 0 3
HV-7 40X 10 0 1 5 0 6 30 0 5
HV-8 20X 30 0 5 - 10 - 0 15 T 20 0 1
HV-9 10X10 - 0 0 0 0 0 10 0 70
HV-10 10X 10 0 0 75 . 65 20 20 0 5
HV-11 20X20 0 40 30 0 70 5 0 5
HV-12 3x20 0 60 0 0 0 0 40 60
HV-13 10x 10 0 75 25 0 80 15 0 5
HV-14 10x 40 0 5 10 0 15 35 0 15
HV-15 10x 10 0 60 25 1 75 10 0 5
HV-16 20x 40 0 2 5 0 5 40 0 10
HV-17 20 x 20 0 0 70 60 20 20 0 5
HV-18 20x 20 0 50 20 0 60 20 30 -
HV-19 10x 10 0 65 25 <1 75 ~ 30 0 10
HV-20 10x 10 0 0 40 25 20 2 0 30
HV-21 10x 10 0 5 30 30 20 - 5 0 35
HV-22 20x 10 0 15 60 50 25 15 0 5
HV-23 10x 10 0 15 30 30 15 5 0 5
HV-24 5x20 0 65 10 0 70 40 15 15
HV-25 5x20 0 75 5 <1 75 20 0 5
HV-26 10x 10 0 0 35 20 20 1 0 30
HV-27 10x 10 0 0 50 25 40 2 -0 35
HV-28 10x 10 0 0 30 20 - 30 2 0 50.
HV-29 ©10x10 0 0 30 20 30 10 0 50
HV-30 10x 10 0 0 30 20 20 15 0 30
HV-31 10x 10 0 0 25 15 15 5 0 35
HV-32 10x 10 0 0 40 25 20 2 0 45
HV-33 5x5 0 0 60 20 40 1 0 <1
HV-34 10x 10 0 0 30 0 30 0 0 40
HV-35 . 5x5 0 0 40 30 20 <1 0 3
HV-36 10x 10 0 50 25 20 60 <1 0 <1
HV-38 10x5 0 0 70 35 40 <1 0 <1
HV-39 10x 10 - 0 0 30 20 15 <1l 0 15
HV-40 - 0 0 70 40 30 <1 0 <1
HV41 - 25x 30 0 0 5 5 0 1 0 1
HV-42a 10x 10 0 2 30 20 20 7 0 45 -
HV-42b 1x1 0 0 25 20 5 5 0 5
HV-43 20 x 20 25 30. 10 0 .55 50 0 25
HV-44 10x 10 0 0 25 20 15 20 15 10
HV-45 10x 10 0 0 20 15 10 15 15 5.
HV-46 10x 10 0 0 0 0 0 20 0 0
HV-47 10x 10 0 0 0 -0 0 3 0 30
HV-48 10x 10 0 0 0 0 c - 7. 0 15
HV-49 15x15 0 0 50 35 20 7 0 20
HV-50 1.5x20 0 0 20 - 10 "~ 10 1 0 15
HV-51 : 10x 10 0 0 0 0 0 0 0 30
HV-52 4x20 0 0 25 <1l 25 <1 0 25
HV-53 : 5x20 0 0 15 0 15 <1 0 25
HV-54 10x 10 0 0 0 0 0 <1 0 30
HV-55 4x20 0 0 15 10 5 <1 0 20



Table 6 concluded. Relevé size, percent live cover and non-living cover, and height of vegetation.

Bare Frost  Total Height of
Lichens Bryophytes Rocks soil Water scars dead  vegetation (cm)
HV-1 20 25 0 5 0 0 25 40
HV-2 35 20 0 5 0 0 25 40
HV-3 - 0 80 0 0 100 0 0 15
HV4 <1 30 0 15 0 0 5 200
HV-5 <1 60 0 5 0 0 5 200
HV-6 25 40 0 3 0 0 3 10
HV-7 o - 0 0 15* 0 0 3 -
HV-8 0 0 90 5% 0 0 2 -
HV-9 0 25 0 0 2 0 20 65
HV-10 10 25 0 10 0 5 15 10
HV-11 - 25 10 0 15 0 0 20 200
HV-12 20 10 0 30 0 5 10 160
HV-13 0 30 0 <1 0 0 5 140
HV-14 0 - - - - - - -
HV-15 <1 20 0 <1 0 0 5 100
-HV-16 0 0 50 30* 0 0 .10 40
HV-17 3 770 0 2 0 0 10 15
- HV-18 - - 0 5 0 0 15 . 140
HV-19 2 30 <1 20 0 0 10 80
HV-20 5 60 0 1 0 5 10 20
HV-21 10 60 0 . 1 1 5 20 30
HV-22 2 70 0 <1 0 0 10 80
HV-23 1 90 0 0 0 0 7 60
HV-24 <1 65 0 0 0 0 10 140
HV-25 S - 0 0 0 0 5 100
HV-26 0 80 0 0 0 0 10 30
HV-27 2 65 0 1 0 5 15 40
HV-28 .5 50 0 1 0 10 25 40
HV-29 10 0 "2 0 15 25 30 40
HV-30 .15 50 10 5 0 25 20 30
HV-31 31 65 0 1 0 5 15 40
. "HV-32 5 60 0 1 0 5 20 30
HV-33 0 95 -0 0 0 0 2 15
HV-34 <1 40 0 5 10 0 20 40
HV-35 <1 0 0 0 0 0 2 25
HV-36 1 70 0 0 0 0 5 ’ 60
HV-38 <1 70 0 0 0 0 10 20
HV-39 2 40 0 1 5 5 20 25
HV-40 2 50 0 0 0 0 5 -
HV41 20 10 0 75 0 100 10 50
HV-42a 3 45 0 5 0 70 15 20
HV-42b 20 25 0 50 0 100 20 40
HV43 0 5 1 5 0 0 10 400
HV-44 3 60 0 2 0 20 20 40
HV-45 5 70 0 2 0 5 20 30
~ HV46 0 0 0 0 100 0 0 15
HV-47 0 75 0 0 65 0 15 20
HV-48 0 0 0 0 100 0 3 20
HV-49 0 95 0 0 0 0 15 10
" HV-50 0 100 0 0 0 0 10 S 10
HV-51 0 50 0 0 100 0 5 20
HV-52 0 100 0 0 0 0 25 20
HV-53 0 95 0 0 0 0 25 20
HV-54 0 50 0 0 100 0 3 20
"HV-55 <1 95 0 0 0 0 15 10

* = sand




17

010

1o
010

o). (o]
[3): (o]
i

oo

Dd0
018
[92:(e]
[3}: (0]
240
gl

[2): (o]
[2): (o]

2. (0]
040
o

L. (o]
[32-(o]
3} (0]

oo
18

3} (e]
s

240
3):(¢]

[2): (o]

T8
TS
[0 (o]
230
18
D0
18

91
A
e

}:14
9l

0¢

91

8l
81

i
81

0 W00 0

5-

SN
SN
(49 e
123 14
SN
6T S9
0s 144
s w
w 314
144 4
SN
A4 or
0 - 69
- SHN--
12 YL
S €8
Sl 08
% SHN--
SN~
% SN

9T

79
9
9¢
6T

L'0TS

€1l

20l€
6°SI
9l

1091
9'86€
y9el
YT
79
zoe

0901€

$520%
Love
9214
Lyie
65
06T
oort
£50¢
0'8¢€91
T0svl
Pl
6'SLE
$8€01
Sove

6'Iel
€9zl
9°Lel
8'99C
B'E6L
L'iL8
poe

819
1081

3

§8<m58EmE <8<

2
2]

VEZ068848E58

Q
<

Vaatt~FFan
88588m0583m08

V-
)

St amn

p

VAT GV Y —~—~
y T E 0000 00 00 09 09 00 00 0
DNDNDBDHDY

O AN A E R E LT R

DBADDANNANDNANNANLNDANANAN

AEAE IS S S A n A S A S SN E A SRS ST A S ES0 0000003000330,

8m5m56;2mo66<m6<§§005

NN OWVnna

O NO r=
\O\Ol\l\ﬁ

9¢-AH
9%-AH
STAH
STAH
vt-AH
vC-AH
€TAH
€T-AH
€U AH
€T-AH
T¢-AH
TTAH
ZT-AH
1T-AH
IT-AH
1C-AH
1¢-AH
0T-AH
0T-AH
0Z-AH
0Z-AH
0C-AH
61-AH
61-AH
8I-AH
LI-AH
LI-AH
LI-AH
91-AH
SI-AH
SI-AH
ST-AH
SI-AH
+1-AH
€1I"AH
€1"AH
€1-AH
€1-AH
CI-AH
ZI-AH
1I"AH
11"AH
OI-AH
Ol-AH
Ol-AH
Ol-AH
6-AH
6-AH
6-AH
8-AH
L-AH
9"AH
9-AH
9-AH
9-AH
$-AH
$-AH
S$-AH
$-AH
v-AH
-AH
"AH
-AH
v-AH
€-AH
2"AH
Z"AH
I-AH
I-AH

oner
uondiospe
wnipog

Axa],

e}

ns | pueg

R S — S

W
s JORINE YLAMOOHTHN oo

aq

mr] wosoyumu  Hd

#
1014

*SaA9[aI Ad[[e A Addepy wioly ejep m__om. 'L d1qel,



18

600 €20 8y 01 DYO0 o SAN-" €00€ 01g 1 °0  90TS ¥rAH
900 210 86'L bitle} =& SAN-- 9191 £001 L'$801 1 O  SOTS  ¥rAH
910 610 % g LT €Ly THI 1 v POZS  E€AH
110 910 6v's D40 0'¢3 605 £86T 1 ®0  €07S €rAH
910 1z 6€T bte} o'ty 0'86L Y7L ! %0 202§  €AH
S10 0zo 69T I8 St 98E €09 1. ag 102§ T-AH
917 120 68T Y] 9'50p 79%L TIST 1 %0 002§ TWAH
€10 L1 65T e} 6'€9 0601 009 1 %0 661'S I AH
$10 610 $8¢ IO 0’161 0°0€2 0021 1 0 861§ IFAH
1740] L2 09'1 18 YT obLS 95T 1 Mg LIS IvAH
v10 810 65T 08 €51 oLzl Y4 1 VII 961§ Ov-AH
s10 €10 560 IO % SAN-- 98y 00269 0201 1 %00 S61'S O AH
110 T10 SL'1 IO -4 SHN-""- 0TIT 00856 LS 1 0 P6lI-S  Ot-AH
$10 €10 sl D¥O =% SAN"- 1's6 00681 LS 1 %0 €61-S  Ot-AH
610 350 080 240 % SAN-- 0zl 0899 08¢ 1 10 TS OrAH
4] 8T oLT Y0 % SAN-" 85 oIS 83l 1 Aag  161'S  6€AH
z10 TI0 0g'T D0 % SAN- T 00vEe a'sLt 1 %0 061§ 6EAH
¥10 S10 o't 2O : 1 ‘10 681'S  6EAH
S10 ST Tl Lot 1'69L B 1 mg 881§ 8CAH
€20 €0 S oyt (o} L9g 8'€61C SH61 1 ®) (8IS 8CAH
L10 20 6LT DO 028 00zEE 0°66T 1 %0  98I'S SEAH
0z0 L1 S0'1 D¥0 | §443 9LL v3621 1 S81'S  -8¢-AH
L10 610 081 D¥0 6’108 1'184T 0'99% 1 ¥81'S  8C-AH
(440] 210 091 TS £l I'1e €6l 1 €81'S  LEAH
€10 S10 8l Y0 - 19z Ls01Z SIL 1 8IS LEAH
810 L10 VAl 240 (444 ¥000¥ 0961 1 181§ L&AH
(#4/] 810 060 D40  —wSEN e #SHN-—==~ 1 081§ LE-AH
910 720 e TS 181 THL 905 1 6L1'S  9E-AH
610 070 SS'T boli(e) 891 8906 678 1 8L1'S  9E¢-AH
S10 (agi] S80 DY0 . SHN--- 1 LLT'S  9E€AH
610 910 'l D¥0 'Ly 0'099¢ 0081 1 SLI'S  9EAH
€10 L10 SvT bYle} $0z8 0’181 0'€59 1 SLI'S  9E-AH
$1°0 910 e TS LTl 0Ll L 1 PLI-S  SEAH
%00 900 o'l Dd0 816 89189 612 1 €L1'S  SEAH
o1 €10 69T DI0 6bL 8'¢ee $918 1 TLI'S  SE-AH
z10 ¥1'0 091 DIO ~-4SAN-- T 9781 $TIST 1 ILI'S  SEAH
$10 910 SLy IO ~-%SAN-- o'LIS (44 06612 5 1 OLI"S  SE-AH
P10 z20 weE TS 09 0z 0l S6SL 05T I 1 691°S P AH
800 00 og'1 DIO % SAN-" Sy 65991 vorl €1 1 89S  YE-AH
1o €10 81 YO -4 SEN-- 60T S'69L €9L v 1 (91§ VE-AH
o £00 $90 20 =% SAN- LO1E SENT CELS > 1 991 PEAH
00 600 94 s 9 61 oL SYTL ¥'9T 14 1 S91-S  €E-AH
600 600 051 fa)ite] -4 SAN- L0 e ¥osE i} 1 +91-§  €€-AH
T10 TIo Svi 20 -4 SEN-" £ 14808 809€ 4 1 €91-S  €E-AH
620 1€0 ss°1 ‘D40 - SAN-- 6161 085 L'068 9 1 291§ €6-AH
$10 0z 0 e 1018 ¥ L1 879 S'668 1'os > 1 191'S  ZEAH
£00 800 0T odo -4 SAN-- TH86 P81 0'€LT € 1 091§ ZTEAH
610 810 ST'1 olo -4 SHN-- 1005 €705 L'60ST ¥1 1 651-S  CEAH
S10 810 SET k5] W 62 €91 'S8T 8'€E 4 1 851§ T1€AH
600 z10 637 ate] - SEN- Lot T €691 S 1 ®0  LSI'S  1€-AH
L10 220 sTT e} =& SAN- 061 L€ 6L L 1 10 9IS 1EAH
600 v10 60 s % i veey 6°55€ 69 4 1 Mg SSIS  0E-AH
600 $10 65°€ D¥0 =% SAN- 9956 ¥'679 34544 L 1 ¥ PSS 06AH
00 200 060 Y0 o 1 s +SEN *SEN 1 20 €S1'S OCAH
900 100 $9'1 e} -« SAN-- THRE 881 $9¢s1 8 1 10 IS OCAH
610 2T0 061 18 s 91 LT6 Y818 L'66 S 1 Mg SIS 6Z:AH
€10 810 05T 20 -4 SAN---- 816 S'ee8 €111 ¥ 1 ®0  0SI'S  6C°AH
219 810 e 20 =% SHN-" TL8S T'965 8LYS 9 1 "0 6bI'S  6T-AH
1z o 551 IO % $EN-- 0512 0'¢62 00£S 21 1 10 8pI'S  6T-AH
800 100 o1l % SEN-- v'ol 0'sES 08¢ 1 1 g P1S  STAH
+00 $00 06'l (e} ~--%SEN-- 0'L61 00ssT 0'691 > 1 ®0  9pI'S 8TAH
900 600 65°€ b} % SEN- 0’9ty 0'7¢6 0'6L > 1 %0 SPI'S  8TAH
00 SO0 0z 2d0 % SHN-- 0'6kC 009€ 0'986 8 1 10 IS 8TAH
1o T10 s8°1 TS 9 81 3 8'809 SZE > 1 Mg ep-S  LTAH
500 800 TT DIO -*SEN--- S1p6 (474! 9697 1 ®0 WIS LTAH
%00 100 S0T D¥0 #SEN- 0189 y9ell 819 T %0 IS LTAH
S00 900 65T D40 &SN 1'09% 856 o'9LLT 1 TO  Ovl'S  LTAH
T10 200 o'l DO --%SHN-" 6085 P61 €IEST 1 0 6El'S  LT-AH
€10 €10 051 i [ 91 33 v'LE6 978 1 Mg 8€I'S  9T-AH
800 £00 ST bt ——#SAN—- st THST 625€ 1 %0 LEI'S  9TAH
onex eN e} amixal, g pueg up LSS P! #dI - #
L Qparemreremes e 10e8¥g Y LA-ODH'HN -+ sur]  wosogux  Hd adureg  101d
umipog

'89A3[21 Ao|rep Addel] wolj ejep s[iog °L djqe],



19

oidureg gnoug 10N = 4

1o
SE0
620
sTo
600
+10
800
]

<o

D40
22 (o]
92.(e]
[3). (0]
Y0
3} (o]
[3)- (0]
g1
[21:e]
230
(3} (0]
08
DIO
(2. (0]
fa): (¢]
fa2:(e]
[2(e]
32:(e]
[31:(0]
[2):(0]
[22: (0]
NO
3} (e]
Dd0
a). (o]
gie]
). (e]
040
10
2. (8]

~¥SAN
4 SEN--
%N
-4 SHN--
4 SEN----
“SEN---
e SAN-
ts
4 SAN-
4 SN
s SAN-
95
~w SN
wSEAN
- SAN
= SAN--
4 SEN--
-4 SEN-—
SN
~%SEN----
4 SN
4 SEN--
-+ SEN---
~%SEN--
SN
o€
-« SEN
- aSEN-
9€
aSAN-

........... #SEN
05T 274

........... w SHN-----=---
4054 S'1s
21001 [43]
TLLSY (4]
00ZLS TYE
S'LLE Le
£9638T X1

i I IO S L S [P S AL DV R (AR U S S5 Q. [ P [ S QU WS, [ VS U U6 TP .

9€T-S  SS"AH
SE€-8  SS-AH
vE&-S  SS-AH

VPO  €Z§  ¥5-AH

oner

uondiospe

umpog

amyxag,

['E€SS b'sS
0080€ €05
L'S8eY T8L
0085y TEs
00582 (A<
ooLel £eC
P'666€ Q1L
L6661 96t
6'P6LL 9'6¢
YIS Tl
[4%° 14 viL
£96 6T
6'88 8'1€
e’ oLy
TssT 6S
g'66v S'er
up of uz

¢S PS"AH
1€2-S  +¥S-AH
0€L"S  PS-AH
6708 €5"AH
8-S  €$°AH
LTS €S°AH
9CT-8  €5-AH
$TC-S  TS-AH
Z-§  TS-AH
€S TS"AH
(44T AN
1208 [S"AH
0TS 0s"AH
61C-S  0S-AH
817§  6-AH
LIT-§ 6 AH
S1T-8  87AH
SIT-S  LVAH
vIZ-S  AH
€I1T-S  LrAH
CIT'S  9AH
112§ SY-AH
012  StAH
602-S  SH-AH
807§ #AH
L0T-s  tAH
#dl #

uozuoy  sidueg 1014

'saA3ax Aa[fe A Adder] wioiy eyep sjiog L 2[qe],



20

—

+

+

—

l;mxo—'-doocq&a.-.u

N
+
o
-

+
—
O o e X v e P e

+
A= NN AN

+ -:n
—
™
+ -0
+ —
-+
-
-+
+ -«
+ -:
37w

DIDUISDA X34D))

ds xaup)

Dapioda1as X2iv7)

SIDXDS X240))

DIDpUNIOL X2407)
vdavoopod xa.p)
DIOVUDIQUIDI X3.4D7)
D2IYLI0PIOYD X24D7)
supidps xaun)

1Moj281q xaip?y

sipyonbp X240y

von8ip aunuvpIn))

ds sysosSouopyy
suaossp.amdind siyso48puwivsy
psupdxau} sysoSowoipy)
S)SuapPUD) SNS0IZVWDIDY)
wmpIpYay wnimaydng
vupijjadund sisdowoig
DI1SSOL DPPIUYISOG
vapdinia D10ISIG
$3p101.40151q D140ISIG
puvu vMyag
psompup]8 vpmiag
snippjaquin SN34Sy
SHILHQLS SIS

1sapn vispuaLry
DID42WOL8 DISTUSLTY
DIDWIOD DISIUILLY
DINOID DISNUIITY
n8uissay orusy

puidip paLYy

DIqHd SNOPILY -

vamf opydogpory
Di0fiiv] SHS04EDIOY
HUOSPIDYOLL FUOWAIUY
vaolfisavd auowsuy
awsvlavuvyo aovsospuy
vijofijod ppawospuy
SipLnA snupy
wnijofiuydiap wnpuody
spuBld JBINISEA

ve

8T~

6T

LT

1T

97-

34

§T-

194

¥T-

6€

€2~

(44

6g

1T

6V

0z-

6T

61~

K

€

L st o W 9 61 S Ssb IS IS

jo1d.ur seroads Jo raquinN

[
8
L
9
§
L4
€
(4
I
*1N220 [eyo ]

(414

‘sanjea Jonbue[g-unerg oY) jo suonuljep 2y} Ioj { djqe ] 01 12Joy ‘elep soloads aas[ax Aa[[eA Addel] ‘g o[qe],



21

DR B I ]

o+ QA

—

+
+ !
A + (4 T <
+ : b
+
1
T (4 1 '
+ (4 T < 1 +
+
+
I
(4 1 1 : +
T +
. 1 + +
I + o+
€ (4 ’ (4 T
+ z : +
: + +
+ + o+
+ I 14 € 14
: +
+

-

O A=~ =N~

IVn®s

(SRR T I o B R Y .\ |
—

ds sidoassdxp
vxapfop sidosdxQ
s1sadwupa sidoaifxp
$11p2.40q s1do41Kx0
sndpa0401u $n2096x0)
piosniqo “dss ppumndas vynjriQ
SHDIODIE DISI2AI1S0A0N
DONIID DRIONUIY
IDi10fi 41 SaYIUDKUBY
DoNOID DT
ooy snuydng
smpaouuy smukag
quinosp “dss ausnipd unpay
ausnipd wnpaq
vonmy3 spodvy
DI11GIS DISIIQOY
sy 81q snounp
pssatddp "dss o08pjas myziadngy
H2uayoDW UnDSEPaR
wnuidip wninskpagy
viD4isosd puvnuaL)

ds upnuan v
DAGNL DINISI]
DOIDID VOIS
wmpudoa wnioydorsy
275141 wnaoydorig
132Yonayas wnioydoriy
winjjofissnun wnioydorsg
wnp8a14va wmasinbg
ds umjasinby
sap1od.1os umpasinbg
asuaadp umpasinbg
wnofiyo wmqopdz
w8y wnpadusy
snaojon ‘dss sngnpofyovay smukyg
vjofis3ayu soliq
ds pquaq
wnp1814f uoaypIapoy
sjuossnuDYy> wmuydiaq
ausnppd umivwo?)
vk suydvpavwiny?)
wIDpND2 iN1ISD)
puo8v.413; 2doissv))

-JnQNIQOIgVMNMmﬁﬁw

12

‘BJep sorads aaafar Aafe A Addeyy ‘g aiqel],



22

-

-

-

+

B e ]

-—

it

-t

W= a™mOmNnm
— - - =

siSuapoupd vipaydays
sualng 01oauag
snaumd.mdo.yp 0103u3g
pUDIUOSIAU VEDIfiXVS
pijofioniary vivifixws
onudao p8vifixng
vijofiisn8up pa.mssnos
DIDMINa4 X1j0§
vijofiupid xipg

DipuD] Qs

vonvy8 xiws

suaosaosnf xiog
vpopooyd *dss pdivodyoviq xijpg
#opo1vq X108
$ap10[NISNQID X1IDS
SISu2xo[D X108

SMINOID XoUNY
SHIOWIDWDYD SNGNY
SN2 Snquy
wnomoddn] uospuapopoyy
nsopod swmounuvy

. vaolfipun.3 vjoilq
vIj0fiivsv vjoIkg
2ID210q WNTUOWD]OJ
wnio1fimon winmuouajog
ds pvoq

vonpy8 vod

DIDSNIQO DJIYIUDID]
sLpSna ppnom8urg
snp1314f sagisv1ad
vpunquiolf sapiojjlydvsuag
DID]1011434 S1DIMOIPI]
DINIPNS SLIDMOIPIT
vojuoddp) sipmoipad
nfliops3upy sromoipag
DIDUD] SIDMOIPag
DD110pD.IqD] SLIDINIIPIJ
DIPUDIUI0IS SIDMIIPI]
v11dpo SIDMNPIg
susujod vissouang
13Mqa210Y VISSPUID
1nunoovut 13avdvg
opasia sidoakxp

'.lmoollno_]_“ﬂ“owzm\o:vgmwbg—-vaoo:\-mo‘g—u\clgv—-u\ubvw\oggg

(44

‘son[ea jonbue[g-unerg 2y) jo SUORIUIJP 9Y) 10] 7 9]qe], 0) 10Joy "ejep soloads aasal KofeA Addel] 'g a[qe],



23

8Z-

LT

9

ST

¥

(44

1T~

0z

61~

3]

81~

AN

91~

T 1
1 ' +
I
s -
1 1 T + 1 -
+ .
+ o+
1 .
+
I
: +
(4 + 1
1
+
+
+ T+
+ 4
,Nﬁﬁm € € T 1
. z .
T+
+
1 +
+
(4
+ .
1 + +

NN o — <V

NN N AN O
— —

=&

W W) = N0

Sap1odpuap wunovuly
sna.mdand uopopiay
wmpa8iu wmidoasow)
av1juia2 umyddun)

. wmwgags wnpddwn)
umwwn3jod wnyddun)
wnaunup s U011y
wnaund)3 uoSianv)
umaysanbizopnasd wnfag
ASUUDPoIU umig
wnodsand winkig
wnso01qaps wndYIKYonag
umosnI0 wmdaIKYonig
wnlydoyorsy vwososvydalg
ds ppoydopqing
vupazuny vizoydonqivg
npvasuq voydojiqing
wnp1Sany WO Iy
ausmpd wmuwooomy
UMIDUNUNOD WNIUOODIY
vupyzpanf vyjayuy
sinSurd panauy

wmnupu umykydoisouy
puia1qo vjjaunaIqy
safydofag

$5DI8 umouyun

38pas umouyun
suv8aya snuapplz
saposdyd piswaynm
vpisdida njoip
p1ondpd DUBIIAIUA
DADPI-SHIA WIIUIIIDA
wnsowS1 N WNTUIIODA
S1DSINA DIDMILIIN)
wnpo1ds wmasiiy,

ds mpjafor

vppsnd vipjayfoy

ds ovuopa1s

DIaV] VID]2IS
wnaioqiadly wnundinds
piIp I 08DPIOS
SNDOD 2uaNS

'Jn);o[mo‘meNc\wvﬁv—qgnu’_‘_m”m

174

"sonea jonbuejg-unelg a1} Jo SUORIUIOP 9} J0J ¢ 9[qe], 0 Jajoy] "Byep s3103ds aasal Aajje A Addey ‘g aqe],



24

—

-+ o+ o+

—

o~ -
—

LR 2 s Bl Bl R e e R B L el I B il o

= 0NN~~~
- — o

SU22828.1n1 U0S121]|VIOPNISY
wnjoLs wnyarikioq
umursadiunf wmyorjod
nuasuaf "Tea aumuwiod wnysifjod
wnirdip unmysnrifiod
‘ds oyyod
- Hpuoununip vipyod
opn.Ld viiyod
143qa.4Yos WnZoma)d
wnondij1a wnuwo1dolg
sapiojjadod vyyo01801q4
vupuof syouopiy g
DUDISIIU DI
vso4ivnbs uzmvia&.
WNIOLIS WNIDIYIOYIIO
wnaskayd wnoayoylQ
181aquagyom snioydoouQ
moswoyy umupy
1k1q wntupy
oupdpp vjjadnsiopy
suvjod vizoydoy
SuaAjoAas viyoLIdwry ;
11U0s$02 DYOLIdUIT
umpnonyd umdqg
n8aaqpury wndfg
1438 1quing winud g
suapuaids winnuosoig
umpayomd wniyoulying
ds snpopouvdaiq
12upuas snpoproundaiq
ampaxatf wnyor
umasoyjidos umyonusiq
snpydopowdy Tea smnp18is uopowdpiq
wn201pods wnupadiQg
ds wnunioiq
snfow wnuvanq
WN2IPUDUI048 WNUDINg
RTERREL TR T Vi Te d
wmp8uol WnupIq
nuvafuoq wnupaoq
wmisnSup wmuv1iq
wmyofiinon wnupioiq
saprofilydouauily winnnuolily

anpoqeelN X o~ = =X

74

‘senjea uosccm_m.czm._.m 2y Jo suonIuljep aY) 10 {7 3]qe [ 0} 1aJoy] 'eiep ss1oads sas[ar Aa[re A Addel] ‘g ajqe],



25

+
+ + 1
I + 1 (4
+
J
€ 1
' +
(A 1 (4
1 1 € +
+
+ +
z (4 €
1 (4 1
+
(4 1 +

87"
LT
9T
§C-
1<%

-
I
or

-

Ll

ST

- = -

0= O AN~ NANANN~
- o

NN = =T
—

SHpANU DIIDAIBD)
vI081490] DLIDAIP)
DOIPUD]ST DIDAII)
DIDI31SDf DIDL3))
DID)MOND VIDI12])

‘snjikydoonyd saakwoavg
SuAYPdY

FUnu0d D01S0N
ed)y

1aDMmaa01] Kfoa] umouyun
DIDINUUDXD DIfI0ISUIDM
vivpuapanbunb vivwoniy
SHpNd DINIIOL
sidufopa0]

suanu wnuduawo ]
p0182440u DIUUL]
DODLIISD DIUw
wnpusodas wnmpmy
nuaquyd wnpimy g
snxopwavd vopoydv.sa
nfao1suiom umuSoyds
sa42] umuSoyds
umso.ionbs wnuSoydg
ds wnuSoydg

umpjagnd wmudoyds
_a(opu3rio umudoyds
snfow umuSoyds
asuaua] wnuSvyds
wnoriqui wnuSvyds
uyosuadn8 umuvyds
wnoypq wnuloyds
nwzo.sduop wnudoyds
wnijofiisnSup wnusvyds
$ap101d402s wnprdi0d§
psopnod piupdpog
uLIDS dyuauLing

pIpUIOUN DIUOIUDS
umso8n4 wmpnyy
WNSOUISNUD] WM JIM0ODY
SISUB4ISDO-DISIID Wi d
24p1110 winipiind

e el NN g s Q=g

114

‘san[ea janbue[g-uneig syj jo suoniuljep o.& I0J {7 2]qe ], 01 19JoY ‘eiep sa10ads aasjal Lafep Adde] ‘g olqe],



+

+ + + +

+

i i

[ SRR

—t

—

+

+ oo

— NV~ N — oo

spuLIofiingns pijouuvy |
wruidp uoMpI02.1315
DaoDLiN; PUIpOURY
puag1osnut vIUOISKY
v3.4kupd prpsniiag
punIovp vLDSNLIag
DSO4qDIS D128
Suadsafni viadi1ad
v1pixa3904d DA282 g
DaowIDU DB
vigapydoona) viaditad
pupuD? 42813134
vsoyydp pia8ujad
sapo212ad prapuuvg
vp81f Dya2j0100
wnpijpdxa vwoaydaN
wWnoNo4D vuoydan
1UOSPADYI1L DIJOYUOSDIY
u0fiq1da piouvrr]
D24 VUKD
WnISIUDL22 VWBII0D)
vurmydms viuopny)
ds puopvyy
viopixkd viuopo)
wmpood muopo))

vIp8uoja "TeA SIJ10048 DIUOPY]D)

$1710048 DIUOPD])
sadupko vjuopoy)
vavydo.opyd piuopny)
DaD.II0INDUD DIUCPD]D)
pupafiSuns vuipny)
Syut vulpY] )
DNISNGID DUIpYLD)
115311 DLIDAI2))

8-

LT

9t

§T

¥e-

£T

7z

T

07~

61-

81~

A S

91~

ST~

4%

£1-

(45

1

o1~

6~

8

o eI TN Y I MM Ao n A~ Ao~ 0

9¢

"son|ea jonbue[g-uneig sy} Jo sUOLIULjap ay) 0] & 9[qe], 0) JoJoy ‘elep seroads aadfal Aojep Addey ‘golqe],



27

+ . . - . . . . . . , . . . . . e QNENMQ\— HN&QQ

. ds xaup)

Y . . . . . . . - . . L. . . . . T . QN“NQQKNQM, RN&UU

SNDXDS X2400)

1 € 1 z I + 1 . £ . . . . . . . . . . . . . . . . . . . vIvpUmol X240

I . . . . . . . . . . 1 . . . . . . .. . . . . . - . . pdivoopod x2.40)

. . . . : . . : : DIOVURIQUAIUL X24D7)

+ z . . < z 1 . z . . . . . . . . . . . . . . . . . . . DUYLIOPAOYD X3107)

. . . . . - . . . . . . . . . . . . . . . . . . . . . - . suppdod X207

I 1 o+ g+ 1 : : : : 1Ty T+ Hmo1a81q xa.p)

z . 7 z + 1 z . . . . . . . . . . . . € 1 . . + . . . . sijnonby xa.07)

. . . . . . . . . . . I . ‘Y . . . . . . . . . . P . . DIDNSIP SunuvpIv?)

+ . . <. - . . . . . - . - . . . - - . . . . ds sysosSoump)

. suaospandind sysos8vumin)

1 . . . . . . . . . . . . . . vsupdxauy siso4Sounny)

z . . . . . . . . . . . . . . . SISUIPOUDD SHS0ISDUDID))

. . . . . . . . d . wnwIpvay winamaidng

vuvigadumd sisdowo.g

. . . . . . . . . . . . . . . . o . . - . . . . . . DOISS04 DRDIUYISOG

+ . + vivdiala pLioisIg

z z z z + I + 1 (4 1 4 Sapio140151q vioISlg

k4 T (4 (4 (4 + + (4 € (4 € (4 € € T € k4 I k4 T vitou opnizg

. . + . . . ’ psompu]8 vpn1ag

) . . . . ] SHpjIaqun Snp3vaisy

1 . . . . . . . . . . . . . . . . SHOLIGIS 4315y

+ . . . . . . . . . . . . . . . 18311} DISTU3LLY

DID42WI0]S DISIUBLLY

. : : DIDWOD DISIUALLY

1 . . . . . . . . . . . . . . . DINIID DISHUILIY

- . . . . . . . . . . . . . . . . n8uissay vorury

pu1dp patusy

I I . . . . . + . . : . . . . + + : vagni Snopay

z . . . . . . . . . . . . - . . . . . . vagnf vprydoto.ry

. . g + 1 + + 1 . . . . . . + . + + 4 + pijofiv] S13504801007

+ . . . . . . . + . . . : . . . 1UOSPIDYOLL FUOULIUY

+ . . . . . . . . . . . . . . . . . vaolfinivd suowsuy

] . wsolsowys 23050.4puy

1 . . . . z z . 1 . . . . . + . . + . . . . . 1 + . . + pijofiod vpawoipuy

. . . . . . . . . . . . . . . . . . . . . . . . . . . . SIpLIA snuTy

1 . . . . P . . . . . . . . . wmgpofiurydiap wnmuosy

: SJUBLE JR[NISEA

9 ST ST § 02 91 ¥ 9 I € 65 S¢ O 8 8 6T 8 1T € T 9T 91 €1 8 Sy T T 9 101d ur seraads jo saqunN
ﬁ _ﬁm .ﬁw .um .,I,M ..M .M wm .»m wm | .»m wm _am T 1 _wm ww wm wm % _%m ww u mm : .mm ..am

azy -
ety -

‘$anjeA Jenbue|g-unelq 24} Jo SUONIULJAP JU) JO] { 9[qe ], 0) 1aJoy 'Biep so10ads oaaja1 Ao[eA Addel] g oiqel

LZ



28

8C

ds sydosfxp

xalfap sidonkxQ
sLysaduipa sidosfxQ
siwa.toq sidoslxQ
SNA.p20401u SNI202£X0
piosuiqo “dss Dpundas vyyL0
SHDIID]E DISIFAISOAON
DOJ10.4D DIIIMUIY
viDijofid1 sayuDKUIP
DINID DN

snonoap snudng
snpaouuy smukag
suaquinoap “dss ausnipd wnpag
ansniod unpay

vonvy¥ snodwy

DO1IGIS VISIIGOY

spum81q snounp

pssauddp “dss o3pjas viziadnyy
" N2uaovwW WnpsApagy
wmurdip um.msKpag]
vip.350.4d DUDRUPD

ds uonuan

DAGNL DINISI]

DIVID DONISI,]

wnpu3oa wnioydorsq
215143 umaoydorsg
1a2Yonayos umsoydorig
wmijofiisnduv wnioydoig
wmp3atapa wmjasinbg

‘ds wumpasimby

saprodnas wmyasinby
asuandp wmasmbsy
wniofuv] umiqoyidsy
wmaSiu wnyadury
snaajoia “dss snmpakyoty smukrg
p1j0fi4833u) SO

ds pqoag

winp1814f uoayIwo3pocy
spuossnupyd wnuydiaq
ansmpd wmiowio?)
pIwnakipo suydopsvuvy?)
pivpnd vfaj11sv)
puosnitas 2doissnyy

‘san[ea jonbue[g-unelg ay) Jo SUORIUIJAP U} 10] {7 9[qE ], 0 19Joy ‘ejep soioads aasa1 Ao[eA Addeq ‘g a|qe],



29

+ +
. + 4+ + o+ o+ +
+ + £ +
+ + o
+ 1 -1 1 + ' T
(4 T ' A . z
+ I : T 1 + (4 + € € 1 (4 (4 (4 I
1 1 ’ (4
1 I T ) (4
+ I T I 1 ] : :
(4
€
+ T (4 + (4 € + € 1 T 1 € T
1 +
I .
: . + + 4+
. + + 1
+
+
. 1 .
-+
+ o+ 1 1 +
I + 1 I + 1 + + + ! 1
+ o+ + o+ +
1 + + +
+ o+ o+ +
+
+ o+

. . y ) ) : : y A : . p N : . : : ) y : : :

n P VY U N N ' ' O S - T Y S S S S

o2 3R 3 & & 5 2 & 2 & & 8 = 5 & & 3 & & & & N A
e ®

sisuapoupd vipaaydays -
suadny 010au3g
1 snaundmdoaip 0192uag
1 pupiuosiau v3v4fixvs
. Dijofiovsary vivafixvs
onutao pdvifixvg
+ + . vijofisnSup paunssnog
DIDININAL X1DS
| S/ : vjofiund xiwg
' ' Dipup] Xpos
ponvl8 X108
suadsaosnf xiog
vpopoydiu -dss vdivofyoviq x1s
1Kv1040g X1DS
$apI0INISNGID XIIDS
Sisuaxvp Xips
1 SMINO4D XIUNY
z I - SHIOWIDWDYD SHNY
. SMINO4D snqny
wnooddo] uoipuapopoyy
- usoyod smmounuvy
+ + v4opfipup.8 ploskg
+ : v10fiavsp ploslg
21D2.10q WNjUOWa10J
wWn4of1NdD wnjuowaod
ds vogq
vonw8 vog
DISNIQO DIIYIUDID]]
s1p3ma vimomSuy
1 1 snp18uf sansviag
: : vpunquiolf sapioji{ydviuag
DIDIIONIIA SIIDINNIPIJ
DIRIPNS SUDMIIPI
+ 1 vowoddpy syupmopag
nffiops8uvy spvmorpaq
+ . DIDUD] SIDMIIPa]
DI110pD.IGD] SIIDINIIPIJ
+ + - DIpUDIUI0S SIDIMIIPIY
+ . vIo31dod SiDmoIpad
spysuppd visspuivg
121q2210 DISSDUID]
nunodvut 43andvd
pp1asia sidoafxo

0¢-
6T

‘san[ea jonbuejg-uneig oY) Jo SUONIUIJAP aY} JO] > 2[qe], 0) 10Jay] -wiep savads aasjal Asje A Addey ‘g 9iqe],

6C



30

(4%
5%
(12
67

§S-

bs-

€5

s

Is-

08~

6%~

8P~

Ly

9%

Ei g

42

%4

qzv -

eip -

184

ov

(3

€

6

8¢

Le

9¢:

s€

be

€€

SapIoLpUIP WIMIDUI]D)

‘sna.mdind uopoIvIa)

‘ . winpa81u wmdossoin)
aoiuaz wnddun)

wmipya1s wnnkdun)

umuw3jod wnihduw)

wnaunupays U082

wnaaup 318 uosiaiw)

um.ysanbriyopnasd wnfag

. . . asuaumpoay unkig
. wniondsavo wnkig
WNS04qaDS WNIOYIKYoDIg

WmMasni0o wnoYIKYovLg

+ : : : wnyydoyorsy vwoysoivydag

ds v2oydopigivg
vupazuny vizoydoyiqing
Hpvaisuq vizoydojiqivg
wWnp18Ing wnuwoIny
+ ansmd wnyuwoovimy
T 1 owpy
: : ) vuvyzivan{ oyayuy
sm8uid vamauy
wnmupw ump)Kydodisouy
puN21qD D]I2UNI31qY
sa)fydofag

-
-
+

oD win}

SSD48 umouyun

. . 33pas umouyun
sun8aja smuapo8z
saposyd visuayyim
opisdida pjojp
11idD> PUDLIFIDA
DADPI-SHIA WNUIDIVA
wnsouISIn WnuIdIBA
S1DSMA DD
wnwoids wniasiiy

ds vparfor

ojyisnd vipjaifor

ds puppatg

+ . DJo] DIDJAIS

. wma10q43dfy uaupSipds

. . : vipippaIU 08DpII0S
SINDID 2U3S

0€

‘sanjea jonbue[g-unexg ay) jo suoRIUIIp SY) J0J 1> 9]qe], 01 19J3Y "BIEp SA0ads aasfal Aofrep Addey ‘g siqe],



31

1€

¢
n
th

¥s-

X

s

Is-

0s-

(1

8p-

Ly-

9%

St~

b

€p-

qp -

SUPIS38aMi UOSI21|VIOPNISY
wnyoLas wnyorakjod

wmuysadiun{ wnysrnkiod

nuasuaf "JeA umuwiod wnysukiod
wmnd wnyork1od

ds mpyod

lipuoununip vipyod

vpnio vipyod

14992110 WM2o4nald

wndydings wmuwo1Svlg
sapojjasod vjiyoo18vg

. . . - . . - . . vuvuof spouopyy
DUDISIIU DIfJaJ

vsouivnbs pjjapnipg

\ WMIOLIS WMIIYIOYIIO
wnaskayd wmoayoyli0

ndsaquapypm snioydosug

woswoys umuw

Hpkqq wnjup

vudip vjjadnsiopy

. s1avjod vrzoydog

Suaajoaas pyyoLdury

11U0S500 DIYOAdUir]

+ ummoonyd wndqgy
: n8iaqpury wndKgyy
1428.42qupq wnud gy
suapualds wnnuodIo)g
wmpiayomd wmyoufyng
‘ds snpopoundasq
1aujpuas snpvpooundaiq
z : . moixarf wnynagq
umaovidod wnyousiq

snpydopowdy “Tea smnpi8ii uopowdpiq
. wnaoipnds wnupioq
ds wnunaoiq

snfow wnuvaoiq

1 : . : WnIIPUIU2048 WNUDIIJ
: . SuaosaoSnf wnupIoNq
WD SUOL3 WUDIONG
+ . : 1uvafuoq wmupaong
umsnSun wnupaNq
1 : : . wnofimap Wnup4oq
saproiKydouawy wnpnuo1l)

eZp -
1P
b
6¢€-
8¢-
LE
9¢-
S¢-
be-
£€-
(45
5%
(115
62

"sonjea jonbue[g-unerg aYy) Jo SUONIULJOP 2} J0] { 3[qR [, 0) JoJoy ‘ejep so10ads aas[al As[ep Addel] 'gsjqe]



32

(43

S

bs-

€5

(4

18-

05

6

8P

2

9%

Eig

142

£F

ay -

BIp -

1¥

o

6€

8¢

LE

9¢

S€

125

€€

-

(42

SIDAIU DIIDAIFD)

DID8109D] V1D

DOIPUD]S] DIIDIIZ)

10181150f D14D112D)

} DIDJNIND DIDA12D)

- snjifydoopyd saofwosvg
suayyY

aunuuos 201s0p
audy

11012411 KfD3] umowyun)
DIDINUUDXS DIfI0ISUITM
bunb plivwon. |
Sijpnd DI L
smidef vpariof
suaniu wnudQuawo ]

" po18ansou Dl
DODIISIY DIWWLT
wnyuS0a.1 wmpiny [
musqipiyd wnipmy
snxopwavd uopoydviiay
+ . nfioisuivm wnuSoyds
: $2421 wmuSoyds
umso..1onbs wnuSvyds
ds umuSvyds
umyjaqns wmuSoyds
appuatio umusoyds
snfow wmuSoyds
asuaua] wnudovyds
wnpoLIquil umudoyds
nuyosuad.ns wmusvyds
: . wmonpq wnmisvyds
nuwao4s8uov wnuSoyds
wnyjofipsn8up wnudoyds
$apio1di0as umiprdioog
+ psopnod piundpog
umsouzuLIDs wnud yauing

+ DIDUIOUN DIUOUDS
wmso3ns wmpnkyy
WNsouISNUDY UMLIIWNOIDY
SISUD4ISDI-DISIID WniTH
2401110 wnipiind

(

‘san[ea jenbue[g-unelg oy} Jo SUOKIUIjAP AY) 10 {7 2]qe ] 0) 19Joy 'Byep saroads aasjar La[ep Addey g olqe],



33

€€

§§-

b

£5-

(4

1s

(9

6b-

AH|
AH|
0€-AH|
AH|

¥
oF
6¢
8¢
LE
9¢
S¢
125
€€
€
1€

8P

Ly~

9%

+

Sb-

+ o+ o+ =

+

L4

34

ay -

1
+
+ o+ 4+
+ o+ o+ o+ 1 + T+
c .
+ o+ o+ + o+
1
+
+
+ o+ +
+ I+ o+ + +
1+ o+ 4+ I+
+ +
1+ +

ey -

-4+

E

siuLLofipngns pyjouioy |
umiidip UoMpI0a.I31§
Daopfam upouly
vuadiosmu viuossyd
v8.ikupd vrvsniiag
vunk1ovp DIIDSNLIAG
DS04qUIS D128115d
sua2safna vaasSnad
vivyxa1av4d vaaSypag
DaoDIIW DI331154
vigapydoona] v1a8i1134
puiund P33
psoyydp viadiylad
sapro2izad prpuuvg
1B viy2a100420
umpipvdxa vwosydaN
wnono.p vutotydan
1UOSPADYOLL DITDYUOSDIN
u0f1q1da viounds]
Do1oID DUV
WNISIUDIID DWITI0)
ourmydins viuopo)
ds pruopvy)

owpixkd viuopvy)
wnjpiood propny)
DiIwSu0]a "TeA $11oD48 DIUOPD]D)
$1710048 DIUOPD]D)
saduplo muopoy)
vavydo.iopyo viuopn)
DIVI20.MDWD DIUOPD])
pulafi8uvs vuipo])
SHu vuippI)
vInIsSNgIp DUIPDID)
1153)11 DID4I2D)

(Y4

‘sonfea jenbue[g-unelq 9y} Jo SUOIULJAP 3Y) IO 7 9]qe] 0} J9J9Y ‘ejep satoads aas[al Aafjep Addey] 'galqe],



[SRE——— —— ol [S———




Appendix 1. Field descriptions of soils from notes.

Al

Relevé HV-01 Soil Profile Descrigtion .

Location: | Fluvial Terrace

Description by: [ A. Gallant

Sample Date: |7/18/94 ' | Sample Time: | 15:30

Classification: |

Parent Material: | Stabilized alluvium, sands and cobbles

Geomorphic Surface: | Flat centered polygons

Elevation: [ 900 ft | Slope: |0O° [ Aspect: | Flat

Vegetation: | Dry Dryas integrifolia, Arctous rubra, Salix glauca, Lupinus arcticus
: dwarf-shrub tundra

Horizon: | Description: |

Oa 0-9 cm Sample S-68

Very dark brown (10 YR 2/2) silt. Weak, medium, subangular blocky
breaking to moderate, fine, granular structure; 0% gravel,; slightly sticky,

abrupt, smooth boundary

slightly plastic consistence (wet); many very fine roots, common fine roots y

B 9-41 cm | Sample S-69

Very dark brown to gray brown (10 YR 3/1.5) sandy loam. Weak,
medium, subangular blocky breaking to moderate, very fine, granular
structure; 10% gravel, slightly sticky, slightly plastic consistence (wet);
common fine roots; cobbles up to 15 cm concentrated at top of layer, also
interspersed throughout layer.

C 41+ cm | no sample

cobble layer.
Notes: thaw is greater than 41 cm, but cobble layer prohibits further
digging or probing.




“Relevé HV-02 Soil Profile Description

Location: | Second fluvial terrace nearer to road than runway

Description by: | A. Gallant

Sample Date: |7/18/94 [ Sample Time: |

Classification: |

Parent Material: | Alluvial sands, gravels, cobbles

Geomorphic Surface: |Irregular microrelief

Elevation: | 900 ft | Slope: |0’ | Aspect: | Flat

Vegetation: | Dry Dryas integrifolia, Lupinus arcticus, Rhododendron lapponicum,
Cetraria cucullata dwarf-shrub, forb tundra

Horizon: [ Description: |

Oa 0-6cm | Sample S-70

Black (10YR 2/1) Silt. Weak, fine, subangular blocky structure; 0%
gravel; slightly sticky, slightly plastic consistence (wet); many very fine
roots, common fine roots; abrupt, wavy boundary.

B 6-26 cm | Sample S-71
: Very dark gray (10 YR 3/1) sandy loam. Moderate, medium, subangular

| slightly sticky and slightly plastic consistence (wet); common fine roots,
common medium roots; few cobbles (to 10 cm in diameter) in layer.

blocky breaking to weak, fine, subangular blocky structure. <10% gravel;

C 26+ cm | cobble layer.

Relevé HV-03 Soil Profile Description

Location: |small pond, 100 m east of Dalton Highway, just north of Happy Valley

camp
Description by: |S. Walker
Sample Date: |7/21/94 | Sample Time: |
Classification: | ‘ .

Parent Material: | Pond organic

Geomorphic Surface: |[Pond

Elevation: [ 900 ft | Slope: |0’ | Aspect: | Flat

Vegetation: | Aquatic Comarum palustre, Sparganium hyperboreum, Calliergon
giganteum forb marsh

Horizon: | Description: |

Oi 0-40 cm | Sample S-72
Black (10 YR 2/2) fibric material con51st1ng of roots of Sparganium
hyperboreum.

C 40+ cm [ No sample
Rocky, cobbley horizon, stream channel.

RO



Relevé HV-04 Soil Profile Description

Location: | Floodplain, 150 m west of runway near Happy Valley camp
Description by: [ A. Gallant

Sample Date: | 7/21/94 | Sample Time: |
Classification: | -

Parent Material: | Stabilized alluvium, sands and gravel

Geomorphic Surface: | Gently rolling or irregular microrelief

Elevation: |900 ft | Slope: |O° | Aspect: | Flat
Vegetation: | Moist Alnus viridis, Salix lanata, Equisetum arvense, Climaceum
dendroides low shrubland.

Horizon: | Description: |

Oc 0-4cm | Sample S-73

Very dark grayish brown to very dark brown (10YR 2.5/2) hemic material
composed of stems and decomposing leaves and very fine roots; abrupt,
smooth, boundary.

Al 4-14cm | Sample S-74

’ Very dark grayish brown to very dark brown silt loam. Weak, fine,
granular structure. 0% gravel; slightly sticky and slightly plastic
consistence; many very fine and fine roots, many medium roots, common
coarse roots; abrupt, smooth boundary.

Ao 14-21 cm | Sample S-75

Very dark brown (10 YR 2/2) loam. Weak, medium, granular structure.
0% gravel; slightly sticky and slightly plastic consistence; common very
fine, fine, and medium roots; abrupt, smooth boundary.

B 21-30 cm | Sample S-76 . ‘

Very dark grayish brown (10 YR 3/2) sandy loam. Weak, fine, subangular
blocky structure. 0% gravel; slightly sticky and slightly plastic consistence;
many very fine and fine roots, common medium roots; clear, wavy
boundary.

Notes: Indistinct banding of organic materials from flooding events
apparent.

c 30-38+ [ Sample S-77
cm
Very dark grayish brown (10YR 3/2) loamy sand. Weak, medium,
granular structure. 0% gravel; nonsticky and nonplastic consistence (wet);
common very fine and f{ine roots.

permafrost |38+ |




A4

Relevé HV-05 Soil Profile Description :

Location: | Floodplain on creek, very shrubby, 200 m west of runway, at bottom of

hill below road.
Description by: | A. Gallant and N. Auerbach
Sample Date: |7/21/94 - |.Sample Time: | 15:30
Classification: |

Parent Material: | Stabilized alluvial sands and gravels

Geomorphic Surface: |irregular microrelief

Elevation: |900 ft | Slope: |0’ | Aspect:. | Flat

Vegetation: | Moist Alnus viridis, Salix lanata, Vaccinium uliginosum, low
: shrubland.

Horizon: | | Description: |

O . |0-4cm | Sample S-78

Very dark grayish brown (10 YR 3/2) fibric material composed of litter
(dead leaves) and roots (Alnus viridens, Betula nana); many fine and very
fine roots, common medium roots; abrupt, smooth boundary.

Oe 4-15cm | Sample S-79

Black (10 YR 2/1) hemic material. 0% gravel, many fine and very roots,
common medium roots; abrupt, smooth boundary.

permafrost | 15cm |

A _ 15-20 cm | Sample S-86

Black (10 YR 2/1) silt. Undetermined structure (frozen soil). 0% gravel;
nonsticky and nonplastic consistence (wet); common medium and coarse
roots, undetermined concentration of very fine and fine roots because of
frozen consistence, possibly many very fine roots; abrupt, smooth
boundary.

B 3028+ | Sample S-81
- CIM

Dark gray (10 YR 4/1) Toam. Weak, fine, subangular blocky breaking to
moderate, fine, granular structure. 0% gravel; slightly sticky and slightly
plastic consistence (wet); undetermined concentration of roots because of

frozen consistence; common, fine yellowish red (5 YR 5/8) mottles.




“Relevé HV-06 Soil Profile Description -

Location: | Fluvial Terrace, 100m west of Trunway just east across Dalton Hi ghway
from HV camp

Description by: | A. Gallant and N. Auverbach

Sample Date: |7/21/94 [ Sample Time: | 14:31

Classification: |

Parent Material: | Stabilized alluvium (sands and gravel)

Geomorphic Surface: |featureless, less than 20 frost scars

Elevation: [900ft = [Slope: |0’ | Aspect: | Flat

Vegetation: | Dry Dryas integrifolia, Lupinus arcticus, Stereocaulon alpinum,
Tomentypnum nitens dwarf-shrub, forb tundra

Horizon: | Description: |

surface 0-0.5cm | No sample

moss ' '
Abrupt, smooth boundary.

Oal 0.5-2 cm | Sample S-82

Black (10YR 2/2). Less than 10% gravel; abrupt, smooth boundary Many
fine and very fine roots and cobbles to 14 cm in diameter.

A 2-4cm | Sample S-83

(10YR 2.5/1). 75% gravel, nonsticky and slightly plastic consistence
(wet). Silty loam texture with abrupt, smooth boundary. - Many fine and
very fine roots and cobbles to 14 cm in diameter. .

Oa2 4-6 cm Sample S-84 '
. Black (10 YR 2/1). 75% gravel, nonsticky, non plastlc consistence (wet).

c¢m in diameter.

B2 6-30+ cm | Sample S-85

Very dark gray (10YR 3/1). Weak, medium, granular structure with 75%
gravel. Nonsticky, nonplastic consistence (wet); sandy loam texture with
abrupt, smooth boundary.. Common fine and very fine roots with cobbles
to0 21 cm in diameter.

30+ cm | very stony, didn’t dig past this point, didn’t reach permafrost

Y,

Abrupt, smooth boundary. Many fine and very fine roots and cobbles to 14 -
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Relevé HV-07 Soil Profile Description

[Tocation: | Happy Valley, river bar

Description by: | A. Gallant

Sample Date: |7/18/94 | Sample Time: [ 9:30

Classification: |

Parent Material: | Alluvial gravels and sand

Geomorphic Surface: [ Stony surface

Elevation: |950ft | Slope: |0° . | Aspect: | Flat:
Vegetation: | Dry Epilobium latifolium, Hedysarum alpinum, Salix alaxensis forb
barren
Horizon: | Description: |
C ‘ depth not [ Sample S-86
measurable

Very dark gray-brown (2.5 YR 3/2). Gravel bar with cobbles up to 50 cm
in diameter. Single grain structure; nonsticky, nonplastic consistence (wet).
Sandy texture. Soil not described.

Relevé HV-08 Soil Profile ]-)escription

Location: | Happy Valley, river bar

Description by: | A. Gallant

Sample Date: |7/18/94 , | Sample Time: | 10:00

Classification: |

Parent Material: | Alluvial gravels and sand

Geomorphic Surface: | Stony surface

Elevation: |900ft [ Slope: [0" | Aspect: | Flat

Vegetation: | Dry Castilleja caudata, Hedysarum alpinum forb barren

Horizon: [ Description: |

C depthnot | Sample S-87
measurable

Black (2.5 YR 2/2). Gravel bar with cobbles up to 50 cm in dlameter
Single grain structure; nonsticky, nonplastic consistence (wet). Sandy
texture. Soil not described.

frm———

. ; " j B )
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"Relevé HV-09 Soil Profile Description

Location: | Edge of pond by gravel pit

Description by: | A. Gallant

| Sample Date: |7/18/94 ~ | Sample Time: | 10:45

Classification: |

Parent Material: | Lacustrine organic deposits

Geomorphic Surface: | Featureless

Elevation: [950ft | Slope: [O° . | Aspect: | Flat

Vegetation: | Wet Carex saxatilis, Carex aquatilis graminoid meadow

Horizon: | Description: |

Oe 0-14cm | Sample S-88 -

Black (10 YR 2/1). Weak, medium, platy structure with O% gravel.
Nonsticky, nonplastic consistence (wet) with silky organic sand texture;

roots, leaves)

abrupt, smooth boundary. 10% silt, 20% plant fibers after rubbing (sedge,

Al 14-25 cm | Sample S-89

' Very dark gray (10 YR 3/1). Massive structure with 0% gravel. Slightly
sticky, nonplastic consistence (wet). Loamy sand texture with clear,
smooth boundary. Many very fine roots.

A2 25-47 cm | Sample S-90

Black (5 YR 2.5/1). Weak, fine subangular blocky structure with 0%
gravel. Slightly sticky, slightly plastic consistence (wet). Silty loam
texture with many very fine roots. Permafrost boundary at 47 cm depth.




Relevé HV-10 Soil Profile Description

Location:

| Fluvial terrace near old campsite
Description by: | A. Gallant
Sample Date: |7/18/94 | Sample Time: [ 12:00
Classification: |

Parent Material: | Stabilized Alluvium

Geomorphic Surface: | Featureless

Elevation: | 950 ft | Slope: [0O° Aspect: | Flat

Vegetation:

Dry Dryas integrifolia, Lupinus arcticus, Rhododendron lapponicum,
Arctous rubra dwarf-shrub, forb tundra

Horizon:

[ Description: |

Ot

0-2cm [ No sample

Abrupt, smooth boundary; dead leaves loose stems. Layer too thin to
sample

Oa

2-8cm Sample S-91

Very dark brown (7.5 YR 2/2). Abrupt, wavy boundary; sapric organic
with less than 2% fibers after rubbing.

Bl

8-18cm | Sample S-92

Mixed horizon with mottles and-organic inclusions. Dark yellow-brown
mottles (10 YR 4/6) from 0.5-1 cm, very dark gray-brown (10 YR 3/1.5)
dominant matrix, black organic inclusions common 1-2 cm (10 YR 2/1).
Weak, fine, subangular blocky structure with 0% gravel.. Slightly sticky,
slightly plastic consistence (wet); loam texture Abrupt, smooth boundary,
many fine roots.

B2

18-30cm | Sample S-93

Very dark gray-brown (10 YR 3/2). Moderate, medium, subangular blocky
structure breaking into moderate medium granular structure. Slightly sticky,

slightly plastic consistence (wet). Loam texture with abrupt, smooth
boundary; few very fine roots.

B3

30-47 cm | Sample S-94

Very dark gray (10 YR 3/1). Weak, medium subangular blocky structure.

Nonsticky, nonplastic consistence (wet); sand texture.

Cobble
layer

47+ cm | No sample

rom—y —_— — M.
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Relevé HV-11 Soil Profile ]-)escriEtion ,

Location: | Floodplain, dry scrub area

Description by:

[ A. Gallant

Sample Date:

(7718194

| Sample Time: [ 14:00

Classification:

Parent Material:

[ Stabilized Alluvium (sands and gravels)

Geomorphic Surface:

| Gently rolling or irregular microrelief

Elevation: | 950 ft [ Slope: |0’ | Aspect: | Flat

Vegetation: | Dry Salix alaxensis, Shepherdia canadensis, Arctous rubra tall shrubland

Horizon: | Description: |

O 0-2 cm No sample

Very dark brown (10 YR 2/2). 0% gravel with abrupt, smooth boundary.
Live moss, plant litter, many very fine roots, many fine roots, many
medium roots.

2-6cm | Sample S-95

Very dark gray (10 YR 3/1). Moderate, fine, granular structure with 0%
gravel. Slightly sticky, slightly plastic consistence (wet). Sandy loam

roots, common medium roots.

Cl 6-9cm | No sample

Black (5 YR 2.5/1.5). Single grain structure. Nonsticky, nonplastic
consistence (wet). Sandy texture with abrupt, wavy boundary. Many very
fine roots, common fine roots, common medlum roots. Layer too thin to
sample.

C2 9-73 cm * | Sample S-96

Very dark gray-brown ( 2.5 YR 3/2). Weak, medium, subangular blocky
structure breaks into moderate, fine granular. Slightly sticky, slightly
plastic consistence (wet). Sandy loam texture with many very fine rocks,
many fine roots, common medium roots, common coarse roots.

Permafrost

texture with abrupt, smooth boundary. Common fine roots, many very fine | .

73cm [ Nosample
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"Relevé HV-12 Soil Profile f)escriEtion '

Location: | Water track on shoulder of bluff over lookmg Sag. river; 2 km south of HV :

camp

Description by: | A. Gallant

Sample Date: |7/19/94 | Sample Time: |

Classification: |

Parent -Material: | Undifferentiated hillslope colluvium

Geomorphic Surface: | Well-developed hilislope water track

Elevation: | 1050 ft [ Slope: |15° | Aspect: |E

Vegetation: | Wet Salix glauca, Petasites frigidus, Equisetum arvense low shrubland

Horizon: | Description: |-

Oe 0-21cm | Sample S-97 -

Black (10 YR 2/1). Massive structure with 0% gravel. Loam texture with
abrupt, smooth boundary. Composed of sedge; sedge roots, willow roots
with many very fine, fine, medium and coarse roots. Red mottles - few and
large in Oe layer (7.5 YR 3/3) '

OB 21-40+ | Sample S-98
cin .

@) | Black ( 10 YR 2/1). Massive structure with 0% gravel. Slightly sticky,
slightly plastic consistence (wet). Loam texture.

B Very dark gray-brown (10 YR 3/2). Massive structure with 0% gravel.
Slightly sticky, slightly plastic cons1stence (wet). Silty loam texture.

Permafrost |40 cm | No sample

e
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Relevé HV-13 Soil Profile Description

Location: | Bluff overléoking Sag. river; 1/3 mile north of access road

Description by: [ A. Gallant

Sample Date: |7/19/94 | Sample Time: |

Classification: |

Parent Material: | Colluvium and glacial till

Geomorphic Surface: | Gelifluction lobes

Elevation: | 1000 ft [ Slope: |30° | Aspect: |E

Vegetation: | Moist Arctous rubra, Salix glauca, Lupinus arcticus, Salix lanata,
Hylocomium splendens forb, low shrubland

Horizon: | Description: |
O 0-2cm - | No sample
Oe 2-8 cm Sample S-100
Black (10 YR 2/1)
Oa/B 8-22 cm . [ Samples S-99, S-101, S-102
Oa Black (10 YR 2/1). Weak, fine, subangular blocky structure with 50%

gravel. Nonsticky, nonplastic consistence (wet). Silty texture with clear,
wavy boundaries. Many fine roots, common very fine roots, few medium
roots.

B Very dark gray-brown (10 YR 3/2). Weak, fine, subangular blocky
structure with 50% gravel. Slightly sticky, slightly plastic consistence
(wet). Silty loam texture with clear, wavy boundaries. . Many fine roots,
common very fine roots, few medium roots.

B [ 22-40+ No sample
cm

Very dark gray-brown (10 YR 3/2). Weak, fine, subangular blocky
structure that breaks to weak, very fine, granular structure. 75% gravel;
slightly sticky, slightly plastic consistence (wet). Silty loam texture.
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Relevé HV-14 Soil Profile Description ‘

Location: | Flbodplain of Sag. river, .3 miles north of access road

Description by: [ A. Gallant

Sample Date: | 7/19/94 [ Sample Time: |

Classification: |

Parent Material: | Active alluvial sands and gravels

Geomorphic Surface: |stony surface

Elevation: | 950 ft | Slope: [0° Aspect: | Flat

Vegetation: | Dry Salix alaxensis, Castilleja caudata, Hedysarum alpinum low shrub,
forbland

Horizon: | Description: |

C Sample S-103

Very dark gray-brown (2.5 YR 3/2). Sample is surface sand. Surface is
composed of sands, gravels, and cobbles up to 40 cm in diameter.

Relevé HV-15 Soil Profile Description

Location: | Bluff ovérlooking Sag. river north of access road, 2 km south of the Happy
Valley camp

Description by: | A. Gallant

Sample Date: | 7/19/94 | Sample Time: |

Classification: |

Parent Material: | Glacial till, undifferentiated. hillslope colluvium

Geomorphic Surface: | Gelifluction lobes

Elevation: | 1000 | Slope: |30° | Aspect: |E

Vegetation: | Moist Arctous rubra, Salix glauca Salix lanata, Abietinella abietina low
shrubland

Horizon: | Description: |

Oi 0-2cm | Sampie S-104

Dark brown (7.5 YR 3/2). Abrupt, smooth boundary. Composed of moss
(e.g. Abietinella abietina), many very fine and fine roots. '

Oe 2-10cm | Sample S-105

Dark red-brown (5 YR 2.5/1.5). Abrupt smooth boundary. Composed of
moss (e.g. Abietinella abietina), many very fine and fine roots.

Black (10 YR 2/1). Weak, fine, subangular blocky structure with 25%

Oa/B 10-37 cm | Sample S-106
Oa

gravel. Nonsticky, nonplastlc consistence (wet). Silty texture.
B

Very dark gray-brown (10 YR 3/2). Weak, fine, subangular blocky
structure with 25% gravel. Sli ghtly sticky, plastlc consistence (wet). Clay
loam texture.

o

37+cm | Sample S-107

Dark brown (10 YR 3/3). Weak, fine, subangular blocky structure. 25%
gravel; slightly sticky, plastic consistence (wet). Clay loam texture; deeper
soil description prevented by rocks.
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“Relevé HV-16 Soil Profile Description

Location: | Rocky floodplain of Sag. river, north of access road, 2 km south of Happy
Valley camp

Description by: | A. Gallant

Sample Date: | 7/19/94 | Sample Time: |

Classification: |

Parent Material: | Active alluvial sands and gravels

Geomorphic Surface: |[stony surface

Elevation: | 1000 | Slope: [O° Aspect: | Flat

Vegetation: | Dry Salix alaxensis, Castilleja caudata, Hedysarum alpinum forbland

Horizon: | Description: |

C | Sample S-108

Very dark gray-brown (2.5 YR 3/2). Surface to unknown depth is sands
gravels and cobbles up to 30 cm in diameter. Sample taken of surface
sands.
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Relevé HV-17 Soil Profile l-)escription

Location: | Snowbed in bluff overlooking Sag. Rlver south of access road

Description by: | A. Gallant

Sample Date: |7/19/94

| Sample Time: |

Classification: |

Parent Material: | Undifferentiated hillslope alluv1um and gla01a1 till

Geomorphic Surface: | Gelifluction features

Elevation:

[ 950 ft [ Slope: |30° | Aspect: [E

Vegetation:

Moist Tomentypnum nitens, Dryas integrifolia, Lupinus arcticus ,
Cassiope tetragona, dwarf-shrub, forb tundra (snowbed)

Horizon:

| Description: |

0-2cm | No sample

O

Layer too thin to sample. Composed of moss Tomentypnum nitens.

Oe

2-4 cm No sample

Very dark brown (7.5 YR 2/2). Nonsticky, nonplastic consistence (wet);
abrupt, wavy boundary. Layer too thin to sample.

Oa

4-9cm |Sample S-109

Black (10 YR 2/1). Moderate, fine, subangular blocky structure that breaks
to moderate, fine, granular structure. Silty texture with clear, wavy
boundary. Many very fine to fine roots.

AB

9-35cm | Sample S-110 A and B horizons are mixing in this layer
probably due to downslope movement. Rocks showing
buildup of carbonates on undersides.

Very dark brown (10 YR 2/2). Weak, fine, subangular blocky structure
that breaks to moderate, fine granular structure. 25% gravel. Slightly
sticky, slightly plastic consistence (wet); sandy loam texture. -Many fine to
very fine roots.

Brown (10 YR 4.5/3). Weak, very fine, subangular blocky structure that
breaks to moderate, fine, granular structure. 25% gravel. Sticky, plastlc
consistence (wet); clay loam texture.

35+cm | Sample S-111

Very dark gray-brown to brown (10 YR 2.5/2). Weak, medium, granular
structure with greater than 75% gravel. Slightly sticky, slightly plastic
consistence (wet); clay loam texture. Depth undetermined because there
were too many rocks to dig further.
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Relevé HV-18 Soil Profile Description

Location: | Floodplain south of access road

Description by: | A. Gallant

Sample Date: |7/19/94 , [ Sample Time: |
Classification: | ‘

Parent Material: | Stabilized alluvium sand

Geomorphic Surface: | Irregular microrelief

Elevation: | 950 ft [ Slope: |0’ - | Aspect: | Flat

Vegetation: | Moist Salix alaxensis, Salix lanata, Campylium stellatum, Equisetum
arvense, Hedysarum alpinum low shrubland

Horizon: [ Description: |
Oi O-lcm | No sample K

’ Layer too thin to sample, composed of moss (Campilium stettatum)
Oe 1-5cm | No sample

Very dark gray-brown to brown (10 YR 2. 5/2). Abrupt, smooth boundary;
primarily moss. Layer too thin to sample. Deposition of 1 cm thick layer
of silt at the top of this layer (from flood) (10 YR 3/1).

Bw | 5-68cm [ Sample S-112

(10 YR 3/1). Massive structure with 0% gravel. Slightly sticky, shghtly
plastic consistence (wet); sandy loam texture with many very fine to fine
roots.

Permafrost [68cm | No sample
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Reievé HV-19 Soil Profile ]-)escrigtion .

| Location: | East-facing nver bluff of Sag. River; about 2 km south of Happy Valley
Camp

Description by: | A. Gallant

Sample Date: | 7/19/94 | Sample Time: |
Classification: | :

Parent Material: | Colluvium with glacial till

Geomorphic Surface: [ Gelifluction lobes

Elevation: |950 ft [ Slope: |30° | Aspect: |E

Vegetation: | DrySalix glauca, Festuca altaica, Arctous rubra, shrubland

Horizon: | Description: |

O 0-6cm | No sample

Clear, wavy boundary. Layer composed of dead leaves, woody stems, and
dead mosses. ’

Oa/A 6-44cm | Sample S-113

Because of downslope movement of materials, this layer is a mix of soils
from two horizons. Many very fine, fine, medium and coarse roots.

O Dark red-brown (5 YR 2.5/2). Abrupt, wavy boundary. Too much
organic material to classify structure and consistence.
A Very dark gray (10 YR 3/1). Weak, very fine, subangular blocky structure

breaks to weak, very fine, granular structure; 25% gravel. Nonsticky,
nonplastic consistence (wet) with loamy sand texture.

C 44-76+ | Sample S-114
cm

Very dark gray-brown (10 YR 3/2). Weak, very fine, subangular blocky
structure breaks to weak, very fine, granular structure; 75% gravel.
Slightly sticky, slightly plastic consistence (wet) with sandy clay texture.
Many very fine and fine roots. Rocks prevent any deeper soil description.

—— R PR
. . ' q
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“Relevé HV-20 Soil Profile Description

Location: | Hillcrest of toposequence; about 1 km north of Happy Valley Camp

Description by: | A. Gallant

Sample Date: |7/20/94 | Sample Time: |

Classification: |

Parent Material: |

Geomorphic Surface: | Featureless

Elevation: [ 1000 ft | Slope: [2° | Aspect: |N

Vegetation: | Moist, Hylocomium splendens, Eriophorum vaginatum, Betula nana,
tussock-graminoid and dwarf-shrub tundra

Horizon: | Description: |

O 0-6cm [ Sample S-115

Yellow brown (10 YR 5/8). Abrupt, smooth boundary Loose mat of
mosses including Aulacomnium turgidum . Very fine sedge roots.

Oc 6-14cm | Sample S-116

Dark brown (7.5 YR 3/4). Abrupt, smooth boundary. Composed of
compressed mat of and sedge roots.

Oa 14-26 cm | Sample S-117

(10 YR 2/2). Abrupt, smooth boundary. Composed of decomposed
mosses and sedge roots.

Permafrost | 26 cm

Bs 26-28 cm | Sample S-118

Very dark brown (10 YR 3/4). Massive structure with 0% gravel. Sticky,
plastic consistence (wet). Silty clay loam texture with abrupt, smooth
boundary. Has humic layer at top. Difficult to get pure sample without
‘contamination from Bw layer.

Bw 28+cm [ Sample S-119

Dark gray-brown (2.5 YR 4/2). Massive structure with 0% gravel. Sticky, |
plastic consistence (wet). Silty clay loam texture. Hard to get sample
without contamination from Bs layer.




AlS8

Relevé HV-21 Soil Profile l-)escrigtion R

Location: | Shoulder of toposequence; about 1 km north of Happy Valley Camp

Description by: | A. Gallant

Sample Date: |7/20/94 | Sample Time: | 11:15

Classification: |

Parent Material: | hillslope colluvium

Geomorphic Surface: |[featureless

Elevation: | 1000 ft | Slope: |[7° Aspect: [N

Vegetation: | Moist Hylocomium splendens, Carex Bigelowii, Eriophorum

vaginatum, Cassiope tetragona, Salix planifolia tussock-graminoid,
dwarf- shrub tundra

Horizon: | Description: |

O 0-4 cm Sample S-120
(10 YR 5/4). Abrupt, smooth boundary. Composed of a loose mat of
Sphagnumand sedge roots. _

Oe 4-12cm | Sample S-123
Dark brown (7.5 YR 3/2). Abrupt, smooth boundary. Composed of
decomposing Sphagnumand sedge roots.

Oa 12-20 cm | Sample S-121
Black (10 YR 2/1). Abrupt, smooth boundary. Composed of
decomposing Sphagnumand sedge roots.

Bw 20+ cm | Sample S-122
Very dark gray-brown (10 YR 3/2). Massive structure with less than 10%
gravel; 1 piece up to 2 cm in diameter. Sticky, plastic consistence (wet).
Silty clay loam texture; common fine mottles in top 1 cm of layer (7.5 YR

: 4/6).
permafrost [20cm |

e . T e T Y
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“Relevé HV-22 Soil Profile i)escrigtion

Location: | Side slope of toposequence; about 1 km north of Happy Valley camp

Description by: | A. Gallant

Sample Date: | 7/20/94 — [Sample Time: |
Classification: | -

Parent Material: | Colluvium and till

Geomorphic Surface: | Gelifluction lobes

Elevation: |975ft [ Slope: |[20° | Aspect: [N

Vegetation: | Moist Cassiope tetragona, Dryas integrifolia, Salix glauca, Hylocomium
splendens, Betula nana, Vaccinium uliginosum, Drepanocladus
uncinatus, Ptilidium ciliare low and dwarf-shrub tundra. -

Horizon: | Description: |

Oe 0-2cm | No sample

Black (10 YR 2/2). Composed of slightly compressed leaf litter, mosses
(Drepanocladus uncinatus, Ptilidium ciliare ) and fine roots.

Oa 2-7cm | Sample S-124
Black (5 YR 2.5/1.5). Less than 10% gravel. Highly decomposed
A 7-12cm | Sample S-125

Black (5 YR 2.5/1.5). Weak, fine, subangular blocky structure breaks into
weak, very fine granular structure; less than 10% gravel. Slightly sticky,
slightly plastic consistence (wet). Silty loam texture.

B 12-42+ Sample S 126
om v

Dark gray-brown (10 YR 4/2). Weak, fine, subangular blocky structure
breaks into weak, very fine granular structure; 25% gravel. Sticky, plastic
consistence (wet) with loam texture. Mottles are common and fine in size.

Permafrost | 86 cm |




Relevé HV-23 Soil Profile Description

Location: | Footslope of north—facing toposequence, 1 km north of Happy Valley camp

Description by: | A. Gallant

Sample Date: |7/20/94 - ' [ Sample Time: [ 13:45

Classification: |

Parent Material: | Hillslope colluv1um

Geomorphic Surface: | Gelifluction lobes

Elevation: |950ft | Slope: |5° . | Aspect: |N - -

Vegetation: | Moist Tomentypnum nitens, Dryas integrifolia, Salix glauca, Eqmsetum
arvense horsetail, low shrubland

Horizon: mescription: |

Oi 0-4cm | Sample S-127

(10 YR 2/2). Abrupt, smooth boundary; comprised of loose mat of moss,
primarily Tomentypnum nitens and Equisetum arvense and roots

Oe 4-8cm | Sample S-128

Very dark brown (10 YR 2/1.5). Abrupt, smooth boundary; comprised of
decomposing roots and mosses. About 25% fiber after rubbing.

Oa - 8-16 cm | Sample S-129
Black (10 YR 2/1). Abrupt, smooth boundary; less than 5% fiber content
after rubbing.

Bw 16-40 cm | Sample S-130

Dark gray-very dark gray (10 YR 45/ 1). Massive structure with 10%
gravel. Where there are concentrations of organic matter the structure is
moderate, fine and granular. Sticky, plastic consistence (wet); clay loam
texture. Many very fine, common fine, few medium roots. Gravel and
cobbles up to 10 cm in diameter concentrated in top of layer but spread
throughout common, fine, distinct mottles. Mottles are yellowish-brown
(10 YR 5/6).

Permafrost |40 cm |

ey ——— e,
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Relevé HV-24 Soil Profile Description

Location: | Toeslope of toposequence; about 1 km north of Happy Valley camp

Description by: | A. Gallant

Sample Date: | 7/20/94 [ Sample Time: |

Classification: |

Parent Material: [ Stabilized fine-textured alluvium

Geomorphic Surface: | Floodplain

Elevation: | 950 ft [ Slope: |0’ | Aspect: | Flat

Vegetation: | Moist Equisetum arvense , Salix lanata, Petasites frigidus, Dodecatheon
frigidum, Climacium dendroides low shrubland (riparian)

Horizon: | Description: |

Oe 0-5cm | Sample S-131

Very dark gray (10 YR 3/1). 0% gravel; abrupt smooth boundary
Composed of decomposing mosses (e.g. Climacium dendroides,
Tomentypnum nitens, and very fine roots intermixed with silt.

A 5-37 cm | Sample S-132

Very dark gray-brown (10 YR 3/2). Weak, medium, granular structure with
0% gravel. Slightly sticky and plastic consistence (wet). Sandy loam
texture. Flooding events indicated by deposits of higher concentrations of
organic materials; black (10 YR 2/3). Two distinct bands occur from 22-24
cm and 32-34 cm. Many very fine and fine roots, common medium roots.

[ Permafrost |37 cm |

“Relevé HV-25 Soil Profile Description

Location: | Shrubby floodplain, base of southern facing toposequence 1 km north of

Happy Valley camp
Description by: | N. Auerbach and A. Gallant »
Sample Date: [7/20/94 . | Sample Time: | 16:15
Classification: |

Parent Material: [ Stabilized fine-grained alluvium

Geomorphic Surface: | Irregular microrelief

Elevation: |950 ft | Slope: [<5° [ Aspect: | S

Vegetation: | Moist Salix planifolia , Betula nana, Petasites frigidus, Sphagnum
squarrosum low shrubland (riparian)

Horizon: ‘ | Description: |

Oe 0-8cm | Sample S-133

(10 YR 2/1). 0% gravel; abrupt, smooth boundaries. Comprised of some
moss and roots and woody debris from Salix and Betula. Many very fine,
fine and medium roots; common coarse roots.

A 8-21+ cm [ Sample S-134

(10 YR) 3.5/2). Weak, medium granular structure with 0% gravel
Slightly sticky, slightly plastic consistence (wet). Loam texture. Many
very fine, fine and medium roots; common coarse roots.

Permafrost |21 cm |
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“Relevé HV-26 Soil Profile Description

Location:

Toposequence 1 km north of Happy Valley camp and about 400 m west of
Haul road

Description by: [ A. Gallant

Sample Date: |7/24/94

| Sample Time: |

Classification: |

Parent Material: | Hillslope colluvium

Geomorphic Surface: | Featurcless

Elevation: |1000ft - [Slope: |<5° [ Aspect: | S
Vegetation: | Moist Eriophorum vaginatum, Betula nana, Ledum decumbens,
' Sphagnum girgensohnii tussock-graminoid, dwarf-shrub tundra
Horizon: | Description: |
Oil 0-14cm | Sample S-135
Dark yellow-brown (10 YR 4/6). 0% gravel; abrupt, smooth boundary
Top 7 cm consist mostly of live moss (Sphagnum).
Oi2 14-20 cm | Sample S-136 .
Black to very dark brown (10 YR 2/1.5). 0% gravel; abrupt, smooth
boundary. Many fine to medium roots. Composed mainly of moss (e.g.
Sphagnum) and secondarily of roots.
Oe 20-28 cm | Sample S-137
Very dark brown (10 YR 2/2). 0% gravel; abrupt, smooth boundary. -
Composed primarily of roots and secondarily of mosses. Many fine and
medium roots. Coarse roots common. :
Permafrost | 26 cm
28+ cm | Sample S-138

Bw

Very dark gray-brown to dark brown (10 YR 3/2 5). Massive structure
with 0% gravel. Sticky, plastic consistence (wet); clay loam texture. Many
very fine roots. About 50% ice.

"
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Relevé HV-27 Soil Profile Description

Location: | Toposequence 1 km north of Happy Valley camp and about 400 m west of
Haul road .

Description by: [ A. Gallant

Sample Date: |7/24/94 | | Sample Time: |

Classification: |

Parent Material: | Hillslope colluvium

Geomorphic Surface: | Featureless

Elevation: | 1000 ft [Slope: |5° | Aspect: | S

Vegetation: | Moist Betula nana, Salix planifolia , Eriophorum vaginatum,
Aulacomnium turgidum dwarf-shrub tussock tundra

Horizon: | Description: |

Oil 0-8 cm Sample S-139

Very dark brown (10 YR 2/3). 0% gravel. Top 2 cm consist of loose mat
of live moss and Aulacomnium turgidum).

Oi2 8-14cm | Sample S-140

Dark yellow-brown (10 YR 2/4). 0% gravel. Composed mainly of f ineand |
very fine roots. Many medium roots.

Oe 14-21 cm | Sample S-141

Dark brown (10 YR 3/3). 0% gravel. Composed malnly of Sphagnum and
Aulacomnium mosses. Many very fine and fine roots.

Oa 21-29 cm | Sample S-142

Black (10 YR 2/1) 0% gravel Abrupt, smooth boundary; many very fine
and fine roots.

Permafrost |23 cm

Bw 20+ cm | Sample S5-143

Gray (10 YR 5/1). Massive structure with 0% gravel. Clay loam texture.
Many medium sized, yellow brown mottles (10 YR 5/8). Lenses of ice 1-2
mm thick occur within this frozen layer.




Relevé HV-28 Soil Profile Description

Location: | Sideslope of toposequence; 1 km north of Happy Valley camp and about
400 m west of Haul road

Description by: | A. Gallant

Sample Date: |7/24/94 | Sample Time: |

Classification: |

Parent Material: |

Geomorphic Surface: [ Featureless

Elevation: | 1050 ft [ Slope: [<5° | Aspect: |S

Vegetation: | Moist Eriophorum vaginatum, Betula nana, Salix planifolia ,
Hylocomium splendens, Aulacomnium turgidum dwarf-shrub tussock
tundra

Horizon: | Description: |

Oi 0-13cm | Sample S-144

Dark yellow-brown (10 YR 3/4). 0% gravel; abrupt, smooth boundary.
Top 7 cm comprised of live moss layer (e.g. , Aulacomnium turgidum ).
Color and bulk density sample are from 7-13 cm depth; mainly composed
of roots, many fine and very fine roots.

Oe 13-19 cm | Sampie S-145

Black (10 YR 2/1). 0% gravel; abrupt, smooth boundary Mostly
composed of roots and sedge parts. Many very fine, fine roots and
COMMON COArse roofs.

Oa T19-25 cm | Sample S-146

Black (10 YR 2/1).- 0% gravel; abrupt, smooth boundary. Many very fine
and fine roots. ,

Bw ‘ 25+ cm | Sample S-147

Dark gray-brown (10 YR 4/2). 0% gravel. Sticky, plastic consistence
(wet). Silty clay loam texture. Layer includes strong brown, medium size

mottles (7.5 YR 4/6). Common very fine foots.
Permafrost [25cm | .




A25

“Relevé HV-29 Soil Profile Description

Location:

Hillside toposequence; 1 km north of Happy Valley camp and about 400 m
west of Haul road

Description by: [ A. Gallant

Sample Date: |7/24/94 | Sample Time: |

Classification: |

Parent Material: | Hillslope colluvium

Geomorphic Surface: [ Featureless

Elevation: [ 1050 ft | Slope: [<5° | Aspect: | S

Vegetation: | Moist Eriophorum vaginatum, Salix planifolia , Aulacomnium turgzdum
tussock-graminoid, dwarf-shrub tundra

Horizon: - | Description: |

O 0-10cm | Sample S-148

Brown-yellow (10 YR 6/6). 0% gravel; abrupt, smooth boundary
Composed mainly of Sphagnitm.

Oe

10-16 cm | Sample S-149

Black (10 YR 2/1). 0% gravel; clear, smooth boundary Composed mainly
of roots, moss and deciduous leaves. Many very fine roots, medium roots
common.

16-19 cm | Sample S-150

Very dark brown (10 YR 2/2). 0% gravel; abrupt, smooth boundary.
Many very fine roots and medium roots, fine roots are common.

Bw

19-26+ Sample S-151
cm

Gray (10 YR 5/1). Massive structure with 0% gravel. Very sticky, very
plastic consistence (wet); Silty clay texture. Many large dark yellow-brown
mottles (10 YR 3/4). Many very fine roots and fine roots are common

[Permafrost

26 cm |
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Relevé HV-

30 Soil Profile Description

Location:

North hillslope crest of toposequence; 1 km north of Happy Valley camp
and about 400 m west of Haul road

Description by: | A. Gallant

Sample Date: | 7/24/94 | Sample Time: |

Classification: |

Parent Material: | Hillslope colluvium and till -

Geomorphic Surface: | Featureless

Elevation: | 1000 ft [ Slope: |0’ | Aspect: [ Flat

Vegetation:

Moist Carex Bigelowii, Eriophorum vaginatum, Betula nana,
Dodecathoen frigidum, Hylocomium splendens, Arctagrosns latifolia
tussock, graminoid, dwarf-shrub tundra ,

Horizon: | Description: |
Oil '0-10cm [ Sample S-152
Black to very dark brown (10 YR 271, 5). Abrupt, smooth boundary. Top
6 cm composed of moss (Aulacomnium turgtdum ), lichens and roots.
Oi2 10-18 cm | Sample S-153
Strong brown (7.5 YR 4/6). Abrupt, smooth boundary. Many very fine
roots, fine roots common. Mainly composed of Sphagnum moss.
Oa 18-21 cm | Sample S-154
Black (10 YR 2/1). Abrupt, smooth boundary. Many very fine and
medium roots. Fine roots common.
Bw 21+ cm | Sample S-155

Gray (10 YR 5/1). Massive structure with less than 10% gravel Sticky,
plastic consistence (wet). Silty clay loam texture

Permafrost

21lcm |
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Relevé HV-31 Soil Profile i)éscription

Location: | Hillslope about 300 m west of Happy Valley camp

Description by: | A. Gallant

Sample Date: |7/26/94 | Sample Time: |
Classification: | .

Parent Material: | Hillslope colluvium

Geomorphic Surface: |

Elevation: | 1000 ft [Slope: |4 | [ Aspect: |E

Vegetation: | Moist Carex Bigelowii, Tomentypnum nitens, Dryas integrifolia, Salix
glauca, Cetraria cucullata sedge, dwarf-shrub tundra

Horizon: | Description: |

O 0-10cm | Sample S-156
: Strong brown (7.5 YR 4/6). 0% gravel; abrupt, smooth boundary

Composed mainly of mosses (Aulacomnium turgidum ) but also leaves and
roots. Top 1 cm is moss.

Oa 10-19 cm | Sample S-157

Black (10 YR 2/1). 0% gravel; abrupt, smooth boundary Many very fine
roots and coarse roots are common.

Bw 19-36+ Sample S-158

Dark gray-brown (10 YR 4.5/2). For some patches gray (10 YR 5/1) is the
original color of the layer before decomposition of organics and gravel
(gravel oxidation responsible for mottles). Enough decomposition has.
occurred that predominant horizon color is (10 YR 4.5/2) as already listed.
Less than 10% gravel; sticky . plastic consistence (wet). Silty clay loam
texture. Many very fine roots, cobbles up to 3 cm in diameter. Large,
strong brown (7.5 YR 4/6) mottles are common. They are diffuse due to a
mixing with surroundmg material.

Permafrost [36cm |




Relevé HV-32 Soil Profile Description

Location: | Top of hill 500 m southwest of Happy Valley camp

Description by: [ A. Gallant

Sample Date: [7/26/94 | | Sample Time: |

Classification: |

Parent Material: | Colluvium

Geomorphic Surface: [ Featureless

Elevation: | 1050 ft [ Slope: [1°-2° | Aspect: (W

Vegetation: | Moist Eriophorum vaginatum, Betula nana, Ledum decumbens,

Sphagnum angustifolium tussock-graminoid dwarf-shrub tundra

Horizon: | Description: |

O 0-11cm | Sample S-159

Dark yellow-brown (10 YR 4/5). 0% gravel; abrupt, smooth boundary.
Composed mainly of Sphagnum. Top 6 cm is composed of live material;
layer is a loose mat. _

Oe 11-25cm | Sample S-160

Black (10 YR 2/1). 0% gravel; abrupt, smooth boundary. Composed of
roots and sedge parts, many very fine and fine roots. medium roots are

_ common.
Permafrost |23 cm
Bw 25+ cm | Sample S-161

Gray-brown to dark gray-brown (10 YR 4.5/2 and 2.5 YR 4.5/2). Can’t
determine structure due to frozen nature of soil and when thawed it is too

.wet. Between 10 and 25% gravel; sticky, plastic consistence (wet). Silty
clay loam texture. Cobbles up to 20 cm in diameter, very fine roots. Dark
yellow-brown mottles (10 YR 3/6).




“Relevé HV-33 Soil Profile Description

Location: | Water track transect about 500 m southwest of Happy Valley camp

Description by: | A. Gallant

Sample Date: | 7/26/94 g [Sample Time: |

Classification: |

Parent Material: |

Geomorphic Surface: | Palso

Elevation: | 1050 ft | Slope: |0’ . | Aspect: | Flat

Vegetation: | Moist Betula nana, Rubus chamaemorus, Ledum decumbens, dwarf-
shrub, moss tundra.

Horizon: [ Description: |

O 0-9cm | Sample S-162

Dark yellow-brown (10 YR 3/4). 0% gravel; abrupt smooth boundary
Composed mainly of mosses (Sphagnum). Loose mat; top 4 cm are live
material.

Qel 9-14cm | Sample S-163

Dark brown (7.5 YR 4/4). 0% gravel; abrupt, smooth boundary. Many
fine and very fine roots; common medium roots. Composed mainly of
Sphagnummosses, roots. More compression than Oi layer.

Oc2 | 1423 cm | Sample 5-164

Very dark brown to black (10 YR 2/1.5). 0% gravel. Composed mainly of
sedge parts. Also roots and mosses. More compression than Oel layer;
can peel this layer apart in sheets. Many very fine roots.

Permafrost | 23 cm

Bw 23+ cm Sample S-165

: (10 YR 3/2). Weak, fine, subangular blocky structure with 0% gravel.
Sticky, plastic consistence (wet). Silty clay loam texture. Many very fine
roots. No mottles.
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__Relevé HV-34 Soil Profile Description

Location: | Water track transect about 500 m southwest of Happy Valley camp
Description by: [A. Gallant v
Sample Date: |7/26/94 | Sample Time: |
Classification: |

Parent Material: | Fine-grained alluvium

Geomorphic Surface: | well-developed water track

Elevation: | 1025ft © |Slope: |<5 (about1’) | Aspect: | NE
Vegetation: | Wet Eriphorum angustifolium, Betula nana, Sphagnum squarrosum
graminoid, dwarf-shrub tundra

Horizon: | Description: |

Oi O7cm | Sample S-166 -
Dark yellow-brown (10 YR 3/6). 0% gravel abrupt, smooth boundary.
Composed of Sphagnum moss.

Oal |7-14cm | Sample S-167
Dark brown (10 YR 3/3). 0% gravel; abrupt smooth boundary. Many very
fine and fine roots. Medium roots common. This layer is very silty, as if a
flood event deposited silt all at once.

Oa2 14-33 cm | Sample S-168
Very dark brown (10 YR 2/2). 0% gravel; abrupt, smooth boundary Many
fine and very fine roots. Medium roots common.

Bw 33-51+ | Sample S-169

cm

Dark brown (10 YR 3/3). Weak, very fine, granular structure with 0%
gravel. Sticky, plastic consistence (wet). Silty clay loam texture. Many
very fine roots and common fine roots.

Permafrost

S5lcm |




“Relevé HV-35 Soil Profile Description

Location: | Water frack transect about 500 m south west of Happy Valley camp

Description by: | A. Gallant

Sample Date: | 7/27/94 | Sample Time: |

Classification: |

Parent Material: | Fine grained alluvium and organic material

Geomorphic Surface: |High feature in a water track (Palsa?)

Elevation: [ 1000 ft [ Slope: |0’ Aspect: | Flat

Vegetation: | Moist Betula nana, Ledum decumbens, Rubus chamaemorus,
Aulacomnium turgidum dwarf-shrub tundra

Horizon: ' | Description: |

O 0-5cm | Sample S-170

Brown to yellow-brown (10 YR 5/3.5). 0% gravel; abrupt, smooth
boundary. Top 2 cm are live material. Composed mainly of mosses.

Oel 5-12cm | Sample S-171

Dark brown (7.5 YR 3/4). 0% gravel; abrupt, smooth boundary. Many
very fine and fine roots; medium roots are common. Composed of roots
and woody stem parts.

Oe2 12-18 cm | Sample S-172

Very dark brown (7.5 YR 2/4). 0% gravel; abrupt smooth boundary.
Many very fine roots, medium and fine roots are common. Composed of
roots and woody stem materials. More silt in this layer than in Oel.

Oa 18-25 cm | Sample S-173

Very dark brown (10 YR 2/2). 0% gravel; abrupt, smooth boundary
Almost enough mineral component to be an A horizon, but organics still
dominate. Many very fine roots and fine roots are common.

Bw - |25-28+ | Sample S-174
cm

| Dark gray-brown (10 YR 4/2). Weak, very f{ine, subangular blocky
structure with 0% gravel. Sticky, plastic consistence (wet). Silty clay loam

texture. Many very fine roots, no mottles.
Permafrost [25cm | :
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Relevé HV-36 Soil Profile Description

Location: | Water track transect about 500 m southwest of Happy Valley camp

Description by: | A. Gallant

Sample Date: |7/27/94

| Sample Time: |

Classification: |

Parent Material: | Fine-grained alluvium and organic material from colluvial basin

Geomorphic Surface: | Raised area (island) in water track

Elevation: [ 1000 ft | Slope: |0’ | Aspect: | Flat
Vegetation: | Moist Salix planifolia, Sphagnum angustifolium, Sphagnumwarnstorfii
low shrubland
Horizon: | Description: |
Oil 0-10cm | Sample S-175
: Yellow-brown to dark yellow brown (10 YR 4.5/4). 0% gravel; abrupt,

smooth boundary. Top 5 cm are live mosses (Sphagnum). Many very fine
roots, medium and fine roots are common. Slightly compressed mat of
Sphagnum and some roots.

Oel 10-15cm | Sample S-176
Very dark brown (10 YR 2/2). 0% gravel; abrupt, smooth boundary
Mainly composed of roots. Also has Sphagnumand sedge parts. Many

: very fine and fine roots. Medium roots common.

012 15-17 cm | Sample S-177 -

Dark yellow brown (10 YR 3/6). 0% gravel; abrupt, smooth boundary.
, Sphagnummoss with many very fine and fine roots.

Oe2 17-22 cm | Sample S-178
Dark brown (10 YR 3/3). 0% gravel; abrupt, smooth boundary. Composed
of roots and sedge parts. Many very fine roots, fine roots are common.

A2 22-28+ | Sample S-179

cm

Very dark gray-brown (10 YR 3/2). Weak, very fine granular and
subangular blocky structures present; 0% gravel. Sticky, plastic consistence
(wet). Silty loam texture; many very fine roots, fine roots common.

Permafrost

22 cm |
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Relevé HV-37 Soil Profile Description

Location: | Water track transect about 500 m southwest of Happy Valley camp

Description by: [ A. Gallant

Sample Date: | 7/27/94 | Sample Time: |

Classification: |

Parent Material: | Fine grained alluvium and organic material

Geomorphic Surface: | Water track

Elevation: | 1050 ft | Slope: [O° | Aspect: | Flat .
Vegetation: | Wet Carex aquatilis , Eriphorum angustifolium, Sphagnumsquarrosum,

Sphagnum angustifolium , Salix planifolia , Betula nana graminoid, low-
shrub tundra.

Horizon:

| Description: |

O 0-7cm | Sample S-180
Dark yellow-brown (10 YR 4/5). 0% gravel; abrupt, smooth boundary.
Mainly Sphagnum moss. Top 4 cm are live material. Many very fine roots;
fine and medium roots are common.

Oe 7-16 cm | Sample S-181
Dark brown (7.5 YR 3/3). 0% gravel; abrupt, smooth boundary Mainly
roots plus mosses, sedges and woody stems. Many very fine and fine
roots; medium roots common.

Oa 16-28 cm | Sample S-182
Very dark brown (10 YR 2/2). 0% gravel; abrupt, smooth boundary. Many
very fine roots. Fine roots common. .

Bw 28-55+ | Sample S-183
cm
Dark brown (10 YR 3/3). Weak, very fine granular and subangular blocky
structures exhibited. 0% gravel. Sticky, plastic consistence (wet). Silty
clay loam texture. Very fine roots common; no mottles.

Permafrost | 55 cm |
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Relevé HV-38 Soil Profile Description

Location: | Water track transect about 500 m Southwest of Happy Valley camp
Description by: | A. Gallant -

Sample Date: | 7/27/94 - | Sample Time: |

Classification: |

Parent Material: |

Geomorphic Surface: | “Island” (raised area in water track)

Elevation: | 1050 ft [ Slope: |0’ | Aspect: [ Flat

Vegetation: | Moist Ledum palustre ssp. decumbens, Betula nana, Rubus
chamaemorus, Aulacomnium turgidum, Sphagnum angustifolium

dwarf-shrub tundra
Horizon: | Description: |
011 0-7cm | Sample S-184

Dark yellow-brown (10 YR 4/4). 0% gravel abrupt, smooth boundary.
Top 2 cm are live material. Many very fine roots. Coarse roots are
common, medium roots are very common. Composed of Sphagnum moss.

012 7-13cm | Sample S-185

Dark brown (10 YR 3/3). 0% gravel; abrupt, smooth boundary Composed
mainly of Sphagnum, but also of roots. Many very fine and fine roots.
Coarse roots common as well as medium roots.

Oe 13-18 cm | Sample S-186

Very dark brown (10 YR 2/2). 0% gravel; abrupt, smooth boundary.
Composed of roots and sedge parts. Many very fine and fine roots.

Oa 18-24 cm | Sample S-187

Black (10 YR 2/1). 0% gravel; abrupt, smooth boundary. Many very fine
and fine roots.

Permafrost | 23 cm

Bw - 24+ cm Sample S-188

Very dark gray-brown (10 YR 3/2). Massive structure with 0% gravel
Sticky, very plastic consistence (wet). Clay loam texture. Few fine, brown
to dark brown mottles (7.5 YR 4/4). Lots of sedge parts decomposing in
this layer. ‘

—~




A35

"Relevé HV-39 Soil Profile Description

Location: | Water track transect about 500 m southwest of Happy Valley camp

Description by: | A. Gallant

Sample Date: [7/27/94 | Sample Time: |

Classification: |

Parent Material: - | Hillslope colluvium

Geomorphic Surface: | Featureless

Elevation: | 1050 ft [Slope: [1°-2° . [ Aspect: |E

Vegetation: | Moist Eriophorum vaginatum, Betula nana, , tussock-graminoid, dwarf-
shrub tundra

Horizon: | Description: |

O 0-11 cm - | Sample S-189

Dark yellow-brown (10 YR 3.5/6). 0% gravel; abrupt, smooth boundary.
top 2 cm are live material. Composed mainly of a loose mat of Sphagnum.
Very fine roots common.

Oe 11-26 cm | Sample S-190

Very dark brown (10 YR 2/2). 0% gravel; abrupt, smooth boundary.
Mainly composed of sedge parts. Also roots and leaves. Many very fine
roots, fine roots are common.

Permafrost | 25¢cm

Bw 26+cm | Sample S-191

Dark gray (10 YR 4/1). 0% gravel; sticky, very plastic consistence (wet).
Clay loam texture. Many large, strong brown mottles (7.5 YR 4/6).
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Relevé HV-40 Soil Profile ]-)escriEtion

Location: | Water track transect about 600 m southwest of Happy Valley camp

Description by: | A. Gallant

Sample Date: |7/27/94 | Sample Time: |

| Classification: |

Parent Material: | Fine grained alluvium

Geomorphic Surface: |Island (raised area) in waler track

Elevation: | 1025 [ Slope: |<5° (1°-2°) | Aspect: | NE .
Vegetation: | Betula nana, Ledum palustre ssp. decumbens

Horizon: | Description: |

Ol 0-5cm | Sample S-192

Dark brown (7.5 YR 3/4). Top 1 -cm is live material. Composed of moss
and roots. Many very fine roots while medium and fine roots are common.

Oe

59cm | Sample S-193

Very dark brown (10 YR 2/2). Composed of roots. Many very fine roots,
fine roots are common while medium roots are many.

Oa

9-12cm | Sample S-194

Dark brown (7.5 YR 3/4). Many very fine roots; fine roots are common.

Oc2

12-20 cm | Sample S-195

Very dark brown (10 YR 2/2). Composed of roots and sedge parts. Many
very fine roots, fine roots are common.

A2

20-33+ Sample S-196
cm

Very dark gray-brown (10 YR 3/2). Massive but relatively loose (as
opposed to dense) structure. Loam texture. Many large organic pieces
throughout matrix of layer. Many very fine roots '

Permafrost

33cm |

Slightly sticky, plastic consistence (Wet)
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Relevé HV-41 Soil Profile Description

Locatlon [ Hillslope about 400 m southwest of Happy Valley camp

Description by: | A. Gallant

Sample Date: |7/26/94 ’ | Sample Time: |

Classification: |

Parent Material: | Hillslope colluvium

Geomorphic Surface: | Frost scars

Elevation: | 1000 ft [ Slope: |<5° | Aspect: [E

Vegetation: | Dry Luzula arctica, Anthelia juratzkana barren

Horizon: | Description: |
O 0-1cm No sample

' Layer too thin to sample.
Bw 1-48+ cm | Sample S-197

Gray to gray-brown (10 YR 5/1.5). Weak very fine granular structure
with less than 10% gravel. Sticky, plastic consistence (wet). Silty clay
loam texture. Many medium, dark yellow-brown mottles (10 YR 4/6).

" | Structure of layer is moderate at the top few cm of the layer but weak
| throughout most of the layer.

Permafrost |48 cm |

Many very fine roots, fine roots are common. Cobbles to 2 cm in diameter. |
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Relevé HV-42 Soil Profile Description

Location: | Hillslope about 300 m southwest of Happy Valley camp

Description by: [ A. Gallant

Sample Date: |7/26/94 - [ Sample Time: |

Classification: |

Parent Material: | Hillslope colluvium (and glacial outwash?)

Geomorphic Surface: | Featureless

Elevation: [ 1000 ft | Slope: [3° | Aspect: |E

Vegetation: | Moist Eriophorum vaginatum, Salix glauca, Cassiope tetragona,
Aulacomnium turgidum, Dicranum sp., Sphagnumwarnstorfii tussock-
graminoid, dwarf-shrub tundra

Horizon: | Description: |

@] 0-3cm | Sample S-198

Dark yellow-brown (10 YR 4/4). 0% gravel; abrupt, smooth boundary
Composed mainly of moss (e.g. Aulacomnium turgidum) and liverworts
(e.g. Ptilidium ciliare ).

Oe '3-7cm | Sample S-199

Black (10 YR 2/1). 0% gravel; abrupt, smooth boundary. Many very fine
and fine roots. Composed mainly of roots and mosses.

Bw | 7-60+ cm | Sample S-201

Dark gray-brown (2.5 YR 4/2). Moderate, fine, granular structure with
10% gravel. Sticky, plastic consistence (wet). Silty clay loam texture.
Many large mottles (5 YR 5/8). Sapric inclusion (10 YR 2/1.8) at about 15
cm depth (discontinuous, not a layer) Many very fine roots; fine and
medium roots are common.

Permafrost | 60 cm

NOTE: Several soil pits around this site indicate much variability in soil
stratigraphy. Variability includes: (1) an organic layer O ranging from 7 to
18 cm in thickness, (2) an. Oa layer ranging from absent to 10 cm in
thickness to discontinuous inclusions in the Bw layer (Sample S-200), and
(3) a thaw depth ranging from 35 cm to 6 cm.

S




A39

Releve HV-43 Soil Profile Description

Location: | Small island with tall salix along creek about .5 km south of Happy Valley
camp

Description by: [ A. Gallant

Sample Date: | 7/25/94 | Sample Time: | 17:00

Classification: |

Parent Material: [ Stabilized alluvium ’

Geomorphic Surface: | Featureless

Elevation: | 950 ft | Slope: |O° ' | Aspect: | Flat

Vegetation: | Moist Salix alaxensis, Aconitum delphinfolium tall shrubland

Horizon: | Description: |

Oe 0-5cm Sample S-202

Very dark brown (10 YR 2/3). 0% gravel; abrupt, broken boundary. Many
fine and very fine roots. Comprised of decomposed leaves and grasses.

Oa - 5-9cm | Sample S-203

- | Black (10 YR 2/1). 0% gravel; abrupt, broken boundary. Many fine and
very fine roots. Appears to be just a pocket of Oa material - likely derived
from rodent tunneling activity.

A ~ |5-20cm | Sample S-204

Dark brown (10 YR 3/3). Weak, very fine, subangular blocky structure
with 0% gravel. Slightly sticky, slightly plastic consistence (wet). Sandy
loam texture. Many fine and very fine roots, medium roots common.

Rock Layer | 20 cm |

100% large rocks bigger than 15 cm.
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Relevé HV-44 Soil Profile Description

Location: | Northwest-facing footslope; nonacidic tundra

Description by: | A. Gallant

Sample Date: [7/25/94 | Sample Time: |

Classification: |

Parent Material: | Colluvium and alluvium

Geomorphic Surface: | Turf hummocks

Elevation: [950ft  |Slope: |5 [ Aspect: | NW

Vegetation: | Moist Dryas integrifolia, Lupinus arcticus, Equisetum arvense,
Tomentypnum nitens forb, dwarf- shrub, moss tundra

Horizon: | Description: |

01l 0-7cm | No sample

. Yellow-brown (10 YR 5/6). 0% gravel; abrupt, broken boundary. Top 2
cm are live moss. Composed malnly of Tomentypnum nitens and
Hylocomium splendens.

O 7-14cm | Sample S-205

Dark yellow-brown (10 YR 4/6). 0% gravel; abrupt, wavy boundary.
Composed mainly of mosses. Discontinuous layer. Many medium and
very fine roots.

Oe 7-14cm | Sample S-206

Black (10 YR 2/1). 0% gravel; abrupt, wavy boundary. Composed mainly
of sedge parts and mosses. Discontinuous layer. Many very fine, fine and
medium roots.

Oa 14-21 cm | Sample S-207
Black (10 YR 2/1). 0% gravel. Many very flne flne and medium roots.
Bw 21-62 cm | Sample S-208

Very dark gray-brown (2.5 YR 3/2). Weak, very fine, subangular blocky
structure with 75% gravel. Very sticky, very plastic consistence (wet). Sil
clay texture. Includes cobbles up to 48 cm in diameter. Many very fine

—+

roots. Common small to large mottles (.5 YR 5/6)
Permafrost |62 cm R
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Relevé HV-45 Soil Profile Description

Location:

West-facing footslope, nonacidic tundra; 15 m North of gridpoint
7671600N 426900E

Description by:

[A. Gallant

Sample Date: |7/25/94

[ Sample Time: |

Classification: |

Parent Material:

[ Colluvium and ‘alluvium

Geomorphic Surface: | Turf hummocks

Elevation: |950 ft | Slope: [5° | Aspect: |W

‘Vegetation: | Moist Dryas integrifolia, Lupinus arcticus, Equisetum arvense,
Tomentypnum nitens forb, dwarf- shrub, moss tundra

Horizon: | Description: |

O 0-6cm | Sample S-209

Black (10 YR 2/1). 0% gravel; abrupt, wavy boundary. Top 2 cm are live
mosses (Tomentypnum nitens, Hylocomium splendens, Aulacomnium
turgidum). Many very fine and fine roots.

6-10cm | Sample S-210

Black (10 YR 2/1). 0% gravel; abrupt, broken boundary. Many very fine
and fine roots.

Bw

10-59 cm | Sample S-211

Dark to very dark gray-brown (2.5 YR 3.5/2). Massive structure with less
than 10% gravel. Very sticky, very plastic consistence (wet). Clay texture.
Few large, yellow-brown mottles (10 YR 5/6). Less than 5% of total soil
volume is cobbles (up to 9 cm in dlameter)

Permafrost

9cm |

“Relevé HV-46 Soil Profile Description

| Location:

Southern margin of small lake about 1 km west of Haul road and 1.5 km
northwest of Happy Valley camp

Description by:

| S. Walker

Sample Date:

[7/22]94 TSample Time: |

Classification: |

Parent Material:

[ Lake or pond organic.sand or silt

Geomorphic Surface:

[ Lake

Elevation:

[ 1040 ft [ Slope: [O° | Aspect: | Flat

Vegetation:

| Aquatic Menyanthes trifoliata forb marsh

Horizon:

[ Description: |

O1

0-42cm [ Sample S-212

Very dark brown (10 YR 2/2). 0% gravel. Flbrlc mat of fine and very fine
roots. Perg. Cryofibrist.

Permafrost

2cm |
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Relevé HV-47 Soil Profile Description

Location:

Southern margin of lake;-1 km west of Haul road and 1.5 km northwest of
Happy Valley camp _

Description by:

[ S. Walker and A. Gallant

Sample Date: | 7/22/94

Classification: |

[ Sample Time: |

Parent Material:

| Lacustrine organic deposits

Geomorphic Surface: | Featureless _
Elevation: | 1040 ft [ Slope: |0° Aspect: [ Flat
Vegetation: | Wet Carex rotundata, Carex chordorrhiza, Pedicularis sudetica,
Sphagnumorientale, Drepanocladus revolvens graminoid tundra
Horizon: | Description: |
Oil 0-4 cm Sample S-213
Very dark brown to black (10 YR 2/1.5). 0% gravel; many fine and very
fine roots. Composed of graminoid material and mosses (Drepanocladus
revolvens, sphdri).
0Oi2 4-17cm | Sample S-214
Very dark brown (10 YR 2/2) 0% gravel. Many fine and very flne roots.
Oe 17-40 cm | Sample S-215 _
Very dark brown (10 YR 2/2) 0% gravel. Many very fine roots.
Permafrost [40cm |

Relevé HV-48 Soil Profile Description

Location:

Southern margin of lake; 1 km west of Haul road and 1.5 km northwest of
Happy Valley camp

Description by:

[ A. Gallant

Sample Date: |7/22/94

[ Sample Time: |

Classification: |

Parent Material:

| Lake or pond organic St

Geomorphic Surface:

| Lake

Elevation:

[ 1040 ft | Slope: |0° |Aspect: | Flat

Vegetation:

| Aquatic Arctoa fulvella, Menyanthes trifoliata graminoid marsh

| Horizon:

| Description: |

O1

0-7cm | Sample 5216

Very dark brown (10 YR 2/2). 0% gravel.
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“Relevé HV-49 Soil Profile Description

Location: | Raised hummock area 1 km west of Haul road and 1.5 km northwest of .
Happy Valley camp ‘

Description by: | A. Gallant _

Sample Date: | 7/22/94 | Sample Time: |

Classification: |

Parent Material: | Basin colluvium and organic deposits

Geomorphic Surface: | Wetland hummock

Elevation: | 1040 ft [ Slope: [0 Aspect: | Flat

Vegetation: | Wet Carex rotundata, Carex aquatilis , Andromeda polifolia, Rubus
chamaemorus, Sphagnum imbricatum graminoid, dwarf- shrub, moss
tundra

‘Horizon: | Description: |

Oi 0-21 cm [ Sample S-217 '

Dark yellow-brown (10 YR 3.5/4). 0% gravel. Composed of Sphagnum
moss. Many very fine roots; medium roots are common. Top 10 cm are
live plant mosses.

Oe 21-?7cm | Sample S-218
Black (10 YR 2/1). 0% gravel.

Permafrost |21 cm

Relevé HV-50 Soil Profile Description

Location: | Southern margin of lake; 1 km west of Haul road and 1.5 km northwest of
Happy Valley camp. Raised hummock area.

Description by: | A. Gallant and N. Auerbach

Sample Date: |7/22/94

[ Sample Time: [13:20

Classificati

on: |

Parent Material: | Basin colluvium and organic deposits

Geomorphic Surface: | Wetland hummock

Elevation: [ 1050 ft [ Slope: |0° | Aspect: [ Flat

Vegetation: | Wet Sphagnum imbricatum , Carex aquatilis , Betula nana, Andromeda
polifolia moss graminoid, dwarf- shrub tundra

Horizon: . [ Description: |

Oil 0-20cm | Sample S-219

First 10 cm of depth consists primarily of loose mat of . Next 10 cm are
dark red-brown (5 YR 3/5); 0% gravel. Consists mostly of decomposing
Sphagnum. Many fine, very fine and medium roots.

012

20-31+ | Sample S-220
cm

Very dark gray-brown (10 YR 3/2). 0% gravel; consists of Sphagnumand
more roots than Oil
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Relevé HV-51 Soil Profile Description

Location: | Southern margin of lake; T km west of Haul road and 1.5 km northwest of

Happy Valley camp '
Description by: |S. Walker, A. Gallant, N. Auerbach
‘| Sample Date: | 7/22/94 ‘ [ Sample Time: | 14:10
Classification: | '

Parent Material: | Basin colluvium and organic deposits

Geomorphic Surface: [ Featureless

Elevation: | 1050 ft Slope: |0° | Aspect: | Flat

Vegetation: | Wet Carex chordorrhiza, Carex rotundata, Sphagnum orientale
graminoid tundra

Horizon: | Description: |

Oil 0-3 cm No sample

Black (10 YR 2/2). 0% gravel; Loose mat of mosses and dead sedge
leaves, mostly Sphagnum orientale.

o2 3-44cm | Sample S-221

Dark brown (7.5 YR 3/2). 0% gravel. Fibric organic consisting of sedge
roots and leaves.
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Relevé HV-52 Soil Profile Description

Location: |

Description by: | A. Gallant

Sample Date: |7/22/94 [ Sample Time: |
Classification: |

Parent Material: | Hillslope colluvium

Geomorphic Surface: | Well-developed water tracks

Elevation: | 1040 ft | Slope: [<5° | Aspect: | NE

Vegetation: | Wet Carex rotundata, Betula nana, Salix fuscescens, light green
Sphagnumgraminoid, dwarf- shrub, moss tundra

' Horizon: | Description: |
Oi 0-7cm | No sample
' 0% gravel; abrupt, smooth boundary. Composed of Sphagnum moss
Oel 7-14cm | Sample S-222

Very dark brown (7.5 YR 3/3). 0% gravel; abrupt, smooth boundary.
Composed mainly of Sphagnum; many very fine roots.

Oe2 14-22 cm | Sample S-223

Very dark brown (10 YR 3/4). 0% gravel; abrupt, smooth boundary.
Composed of roots and Sphagnum.

Oa 22-27 cm [ Sample S-224
| Black (10 YR 2/2). 0% gravel; abrupt, smooth boundary. Many very fine
roots.
C 27-47+ | Sample S-225
cm :

Grayish-brown (2.5 YR 5/2). Massive structure with 0% gravel. Very
sticky, very plastic consistence (wet). Clay texture. Common large mottles
with 2 colors very dark gray (10 YR 3/1) and very dark grayish brown (10
YR 3/2.

Permafrost [47cm |
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Relevé HV

-53 Soil Profile Descripﬁon

Location:

| Hillslope water track about .5 km west of small lake and 1 km west of Haul

road and 1.5 km west of Happy valley camp

Descrlptlon by: [ A. Gallant

Sample Date: |7/22/94 -

[ Sample Time: |

Classification: |

Parent Material: | Hillslope colluvium

Geomorphic Surface: | Well developed hillslope

Elevation: | 1050 ft [Slope: |<5° | Aspect: | NE
Vegetation: | Wet Carex aquatilis , Betula nana, Salix fuscescens, Sphagnum
angustifolium graminoid, dwarf- shrub, moss tundra

Horizon: | Description: |

Oi 0-11cm [ Sample S-226
Strong brown (7.5 YR 4/6). 0% gravel; abrupt, smooth boundary
Composed mainly of Sphagnum moss. Weak, platy structure due to
compression of organic materials.

Oe 11-21 cm | Sample S-227
Very dark brown (7.5 YR 2/4). 0% gravel; abrupt, smooth boundary.
Weak, platy structure due to compression. Many very fine roots.

Oa 21-27 cm | Sample S-228
Very dark gray-brown (10 YR 3/2) 0% gravel; abrupt, smooth boundary.
Many very fine roots.

C 27-42+ Sample S-229
cm
Gray-brown (2.5 YR 5/2). Massive structure with 0% gravel. Very sticky,
very plastic consistence (wet); clay texture.

Permafrost [42cm |
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Relevé HV-54 Soil Profile Description

Location: | .25 km west of small lake, 1 km west of Haul road 1.5 km northwest of
Happy Valley camp

Description by: | A. Gallant

Sample Date: | 7/22/94 | Sample Time: |

Classification: |

Parent Material: | Basin colluvium and organic deposits

Geomorphic Surface: | Featureless

Elevation: | 1050 ft |Slope: |0° , | Aspect: | Flat

Vegetation: | Wet Carex rotundata, Carex chordorrhiza, Sphagnum orientale
graminoid tundra

Horizon: | Description: |

Oil 0 3cm | Sample S-230

Black (10 YR 2/1). 0% gravel; abrupt, smooth boundary. Composed
mainly of Sphagnum moss in a loose mat. Approximately 60%
recognizable fiber after rubbing.

o 315cm | Sample S-231

Dark brown (10 YR 3/3). 0% gravel; abrupt, smooth boundary. — -
Composed mainly of sedge roots and leaves in a compressed mat. Many
fine and very fine roots. Approximately 20% recognizable fiber after
rubbing. '

Oe 15-24 cm | Sample S-232

Very dark brown (10 YR 2/2). 0% gravel; abrupt, smooth boundary.
Many very fine roots. Compressed mat of sedge roots and leaves.

Oa/A 24-32+ | Sample S-233
: cm

Very dark brown (10 YR 2/2). 0% gravel. About 10% recognizable fiber
after rubbing.

Permafrost [32cm |
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Relevé HV-

55 Soil Profilé Description.

Location:

Raised hummock area .25 km west of small lake, 1 km west of Haul road,
1.5 km northwest of Happy Valley camp

Description

by: | A. Gallant

Sample Date: | 7/22/94

[ Sample Time: |

Classificati

on: |

Parent Material: | Basin colluvium and organic deposits

Geomorphic Surface: | Wetland hummocks

Elevation: [ 1050 ft [ Slope: |0° | Aspect: | Flat
Vegetation: | Wet Sphagnum imbricatum, Carex aquatilis , Betula nana, Andromeda
polifolia graminoid, dwarf-shrub, moss tundra

Horizon: [ Description: |

Oil 0-9cm | Sample S-234
Dark brown (7.5 YR 3/4). 0% gravel; abrupt, smooth boundary.
composed mainly of Sphagnum moss in a loose mat. Many very fine and
fine roots; medium and coarse roots are common. ‘

1012 9-16 cm [ Sample S-235

Very dark brown (7.5 YR 2/4). 0% gravel; abrupt, smooth boundary.
Composed mainly ofSphagnum moss. Somewhat compressed. Many fine
and very fine roots, coarse roots common. -

0i3 16-30+ Sample S-236 '
cm .
Dark yellow-brown (10 YR 3.5/6). 0% gravel. Composed mainly of
Sphagnum moss and sedge. Many very fine and fine roots. Coarse roots
common.

Permafrost [30cm |




Appendix B. Photographs of permanent relevé vegetation and soil profiles.
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Close-up Vegetation HV-43

Landscape Relevé HV-43
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