A Holocene coastal soil chronosequence, Graham Island, British Columbia, Canada: initial reconnaissance
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A. Introduction

dates [2] suggest that a much longer

The only documented soil chronosequence
in coastal British Columbia spans less than
1000 years [1]. New optical and radiocarbon

chronosequence exists in Naikoon Provincial

1. Rapid acidification & development of Podzolic

(Spodosol) morphology

pH trends:

Depth (cm)

Park on Graham Island in Haida Gwaii (Queen
Charlotte Islands).

In June 2009, we examined soils and plant
communities on dated sandy substrates in
Naikoon, targeting well-drained sites across
the age range of > 6500 years [2]. Here we
present some initial observations,and
suggest potential follow-up studies.
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B.Study Area

The low-lying coastal plain of northeastern
Graham Island has been modified by declining
relative sea levels, coastal erosion, and aeolian

landscape of beaches, foredunes, raised marine
platforms, and estuaries.

Well-drained sites are
dominated by Sitka spruce
(Picea sitchensis), western
hemlock (Tsuga heterophylla), |
and western redcedar (Thuja |
plicata). In the cool maritime \
climate (mean annual
temperature ~ 8°C, mean

Holocene features and sediments

Colluvium
unconsolidated landslide debris, mostly sand and gravel

— Marine platforms and spits
shallow nearshore and wave-washed sediments comprise of sand
and gravel

Estuaries
sediments deposited in tidal inlets at river mouths in
shallow water depths

Beaches and foredunes
. wave-modified shorelines and progradational beach and

=== beach and foredune ridges
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activity. These processes have created a complex

Study area location.
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Landforms and date locations, northeastern Graham Island [2]
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C. Major Observations

Bhc horizons:
~ 1-2% C
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A sea-cliff exposes > 3 m of buried mature
Podzolic profile (equivalent to 3000-5000
year-old soils elsewhere at Naikoon).

Placic horizons become softer, less distinct
with depth, resembling uncemented
lamellae [3] at ~ 2 m below paleosurface.

Spacing and orientation of
placic horizons and lamellae
correspond to subtle
bedding structures in
recently active dune sand.

2. Two types of cemented horizons coexist

" Placic horizons:

~1.5-3.0% C

~ 2-4% Fe, 0.6% Al
(pyrophosphate)

~ 0% Mn (total)

3. Placic horizon morphology related to bedding of aeolian sediments
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D. Next Steps

1. Assess relationships between cementation &

paludification

Typical bog forest, Naikoon Park
Paludification triggered by I:Jedo enic cementation occurs on coastal
as

lowlands in southeastern A

and their local topographic variation.

_ ka [4] and on northwestern Vancouver
Island [5]. The Naikoon chronosequence provides much finer time
control for studying the development of these soil-vegetation patterns,

Hemlock - cedar forest on
crest of wave-cut ridge
(5200 + 400 BP).

2. Investigate upland glacial outwash surfaces to extend

Argonaut Hill

chronosequence back into late Pleistocene

Eagle Hill

Erosional remnants of late Pleistocene glacial outwash
(ca. 20,000 BP; J. Clague, pers. comm.) provide surfaces
> 100 m above the surrounding plain. Despite the
coarse textures of the underlying sediments, these
surfaces are largely occupied by bog forest and open
wetlands, suggesting long-term persistence of
impervious cemented horizons.

| E. Conclusion

development.

Evolution of an array of coastal landforms, formed of predominantly
coarse-textured sediments, has created the longest Holocene soil
chronosegquence on the west coast of Canada. This remarkable area,
with its well-documented geomorphic history, presents valuable
opportunities for studying long-term soil formation and ecosystem
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