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The east coast of Graham Island from Skidegate Inlet

north to HWEESUSHEY is noted for its continuous sand beaches,
The beach and the Queen Charlette Lowland area {see fig. 1) was
formerly part of Hecate Strait. The Lowland area is com-
prised of glaéial”sands and silts, When the last glaciler |
{Pleigtocene} melted, the ﬁharélineg relieved of the glacial
weight, rose up te form the sand and gravel cliffs found along
the east coast. Today, this coast is still being changed and

formed by an ongoing process of sand erosion and deposition.

'Change of Coagstline

Southezst winds, storm waves and ocean currents move sands
from eroéigg ¢liffs and depesit it in areas of geﬁfiy sloping
. beaches. The coastal profile is constantiy changing. Wavés,
approach tﬁe east coast generally fﬁem the southeast directiang
The water then runs over the sand and retreats to the sea at
a right angle toc the shore. As.a result of current, and wind.ﬂ

sand is deposited northwards of its origin (see fig. 2).

This littoral drift is responsible for the prominent spit

formation at Rose Point and the Tlell River Mouth which afe
continually moving northwards towards Dixon Entrance. At low
water sand is exposed to the air, and as it dries, the sand is
blown off the beach to form a series of dune ridges. Sand
dunes will only form when the ground behind the beach is low-

‘1lying. The dunes have a characteristic shape that resembles



an air foil cut in half. 4:::::; At the same time as the
dune ridges; are ‘being formed“by the forces of wind and sea,
another part Qf the coastllne is belng eroded away-:by. theysame
forces. This dynamic equilibrium of the shore profile exxsts
in a delicaté sféte of balance, and may easily be disturbed;

so that an excess of erosion caused by disturbance of sandg

replaces a former excess of deposition.

i

Growth of Sand Dunes

Seaward growth of dunes and spits is restkicted by high

storm tides which undercut the dunes to form a steeper w
ward (sea-ward) face. As this condition develops in areas
of strong onshore winds, the wind-ward side contlnues to erode»
Sand accumulates on the grass covered lee-ward slope of the dune.
The dune moves back from the shoreline and continues to build
up higher. Whole coastal ridges move landwards in this way;il
Partially buried spruce trees in the back dunes near Tlell afe
evidence of the landward movement of dunes. The steeply sloplng
wind-ward slope of a sand dune is not usually completely vege-
tated and therefore inherently the dune is unstable and cone- .
tinually in a state of change.

The variety of dunes is great. Each type of dune is af-
fected by strength and direction of wind, local topography,
and vegetation. The main types of dunes are listed as follows

(adapted from Smith,1954). (See fig.2b)
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i. Poredunes: mounds of sand up to 10 fee£§¢n height ad-

4 jacent to the beach. Also known as primary dunes. Fore-
‘dunes are built dt the crest of the beach ridge where
dune grasses colonize and start t@ trap blown sand.

Back-dunes: are the secondary dunas formed behind the
"foredunes. These are separated f{rom the foredunes by
a trough. ‘

Blow-outs: Hollows or troughs of bare sand, cutting”
into already formed dunes. Blow-outs develop where
the vegetation cover on dunes is destroyed or removed
so the sand is no longer held in position. Blow-outs
can 1ead to the fcrmatlon of U~-shaped dunes. '

iy, UmShaped dunes: Arc-shaped rldges with open ends towards
" +the beach, 7

5; Crescentric dunes: Dunes with steep faces on the leeu
slope, facing away from the beach.

6. Transverse dune ridges: These dunes tend to trend perpen-
dicular to the shore and are elongated parallel to the
w1nd directioen., '

7. Longltudlnal dunes: These dunes extend perpendlcular
to the shore and are elongated parallel to the wind
direction. '

8. Attached dunes: These are formed when sand accumuiates
around some obstacle.,

The first and second type of sand dune are the most common.g
By é eloSe examination of the individual dunes, one can find
great variety in a seemingly uniform landscape. This landscape
has the capacity to change over relatively short pericds of

time due to the unstable nature of the sand dunes.

Initial Stabilization of the Dunes Bv Grasses

What is the force that stabilizes the unstabke movingésand;

B

dunes? Vegetation plays a most important role in siabilization
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”fgf dunes and promotes growth of dunes by prev;&1ng a trap for
wind-blown sand ) _ T (

Hardy grasses and sedges pioneer the harsh?ﬁunéﬁ;ﬁvi;onment
where lack of nutrients, lack of soil moisture and lnstablllty

persists. The sand colonizing grasses are asﬁanxshlng

,ler~
ant to high winds, high salinity, extreme sunglare, bare : 
mineral soils without humﬁ;gahd so0il moisture extremes.:
Incrediblykénoﬁghg they thrive under these conditions, ;ﬁd
‘as sand piles up around the stems of the grasses, they send
up more shoots aﬁd develop extensive horizontal and vertica;

" root systems (See fig.3). Root systems quickiy extend to
de?ths where moisture content is higher than at the surface;
kDune grasses have buds along their stems. This adaptation
allbws tgéﬁgrasses to grow roots (adventitious) along the stem
and elongate sideways as well as 1engthwise. The dense mat
of roots stabilize the dune below and the upright shoots.trap
sand and anchor the dune ébove.ground level,

]

Plant & Community Succession on the Dunes

A further more indirect effect of the ﬁioneer planté is
to make the dune environment more habitable for the coloniza~
tion by other plant species.’ As ‘the grasses stabilize the*sand,
they die and initiate soil de%relonmenta Ecological succession

is very wvisible on the sand dunes. Over time, plant communlgyzu

groups replace one another from the sea edge to the foreste
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Each groﬁp of plants prepares the sand far.the next group of
plants. Each community anchors the sand to a greater degree.
s0 that the landward edge of the dunes is less prone %o dis-
turbance than the sea~ward edge of the dunes.

The sand dunes support an amazing assemblage of plantsg In
addition to the grasses there are llchens, moss, algae, flowers,
shrubs ‘and some eonifers growing in the dune area. Some species
"_‘have beénédirectly or indirectly iﬁtroduced by man or birds.

Ammophila arenaria, a major grass species occupying the dunes

'_ln the Tlell area, was introduced from Eurepe some years ago.
to blnd the dune sands and reduce erosion.
The generalized succession pattern of plants on the dunes
is from;l) sand binding grasses, sedges, and sea rocket, to
2) a com;;gity I call the mossy carpet layer compfised of mosses,
lichens, weed plantserflowers and ferns to 3) the shrub com-
munity and finally to the 4) climax forest community. (See fig.h)
As the dune forms a ridge, the grasses colonize and enhance
its growth. A trough is formed behind the primary or first
parallel dune ridge. The trough is more protected and the
mossy ground carpet can establish itself here amid the grass

community. The mossy community is characterized by an abundance

of moss, the sand strawberry (Frageria chiloensis), a small

leaved creeping plant (Glehnia littoralis), sorrel, dandelion,

and the lichen (Cladonia spp,). Many brightly coloured flowers,

such as lupines. tansy, thistle, yarrow and pearly everlasting



bloom in summer and inhabit this dune zone. These dune plants
in order to survive, must be able to grow up through an increas-
ing sand layer. Generally they have large seeds and fast ZrowW=
ing roots. The mossy community is succeeded by (or followed)

a shrub communiiy in which salal is the predominant speciege

In some spots juniper or huckleberry is seen. Behind the éhrubs
or mixed right with the shrub layer is the Sitka Spruce forest.
Sitka Spruce forésts are the last or climax stage formed after
long periods of tiﬁe, Although Sitka Spruce is capable of
absorbing magnesium through its foliage from salt spray énd.
benefits from this source of nutrients, it névér reaches its
‘maximum size in the active sand dune environment. Some very

small trees on dune ridges may be very old (EER=prme=r¥,

Animals and the_Dunes

A number of animals occupy the étrand area beiween the
ocean shore and the forest., Animals favor the’active dune
areas because they can rest and hide in the forest and come
out to feed on the dunes and beach. Insects include sand-
hoppers, spring-tails and ants. Racoons, ﬁice and deer are
the mammals that occupy the dunes. Birds are especially num-
erous. As well as the migratory geese and ducks that stop on
the dunes to rest and feed, gulls, terns, kill-deer, plovers,
eagles and ravens cccupy the dunes for year round feeding

purposes.




bands of driftwood some distance from the shore. Sever

stabilized sand dunes are well vegetated and new semi-s

ized dunes are being férmed behind the driftwood zone. 1
south of ’rlells the Semlustablllzed zone has been éestrcyed .
by surf actlan and éeach foreshore 1S replac:m.ﬂw elevated and
.:;*stablllzed sandmdune meadowsn Steep sand cliffs and vegetaﬁlen

-T@atches are undermined by storms.* (Calder and Taylor, 1968)

Another.extensively sand-duned area exists at Rose Spit,.
An Ecological Reserve has been set aside here, to preserve‘
thiS'unigéé sand-dune community. A%t this north-eastern most
tip of the island, the sea from the north-west (Dixon Entrance)
meets the sea from the éouth—east (ﬁecate Strait) The duﬁes
on the northern side of the spit are fairly well stablllzed
In late June and July the wild flowers dloom on the Splt
Blue Lupines and white strawberry flowers cover the splt as
fas as the e&e can see, The southern side of the spit is not
stabilized and is constantly changing. Successive bandsaﬁf
driftwood interspersed with forming dunes and colonizing grasse%
can be seen. Huge dunes, unvegetated expanses of #énd, and
fiying sand_give one the impression of wandering in a wild dark

desert during a wind-storm on this south-eastern portion of the
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There are many other extensive sand dune areas on the east
coast (and a few on the west coast) of Graham Island hesides
those described above (see fig. 1). Each is unique yet all
are subject te the same forces of wind, sea; sand and stabiliz-
ing plants. N

&

The Value of the Dunes

" What is the value of this ecoiogical description of sand
dunes and plant succession? .

Sand dunes are a simple environmental defence of the land
against the violent forces of the sea. If the sands are high
and well vegetated, the dunes stand up well and resist the
erosi@é-fgrces of wave action. Sand dunes consolidated by
roots of sand loving plants are an'important nétufal defence
against beach erosion on low-land coasts. “In the Netherlands,
the people nave been engaged for centuries in an uncertain
balance between the land and sea. Beitween the seza and man
stand two barriers, the dunes and the dykes. The dunes stabi-
lized by grasses, are more flexible than dykes, absorbing and
reducing the effects of storm waveéo The dune is the natural
defence of the country. Where there are no dunes, the Dutche
men have bullt dykes., As a ﬁeasure of protection for the
dunes, the public is denied access to the sand dunes. In the
Netherlands, man®s dependence on the stability of the sand
dunes 1s well recognized.” (McHarg, 1969)

Sand dunes were among the earliest sites settled by man.
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They accompany and present an attractive backdrop to beaches
to which people go for food gathering and recreation purposes.
Dunes have often been used withllittle understanding and dis-
asterous resulis. Sands re-mobilized by the removal of stabi-
lizing plants have overwhelmed adjoining land settlements
elsewhere in the world such as in the Great Lakes area and on
the Eastern Seaboard of the United States. |
The hardy dune grasses, able to withstand the forces of
wind and sand are not able to stand the force of man. Grasses
which stabilize the sand are vulnerable to trampling by man,
cattle and déstruction by rubber~tired vehicles. 0On the Queen
Charlottes where some degree of gﬁrvival by the sea is depend-
ent on the protective dune, small regard is given to the fragile

nature of the sand dune.

Protection of the Dunes

To maintain the vast scenic and recreational qualities of
Graham Island’s east coast, as well as the integrity of its
coastal landscape, some degree of protection and maintenance of
the dunes is necessary. Appropriate use of the dunes considers
the future needs of the people and the ecology of the sand dune.

Some factors te be considered when planning for any develop-
ment or use of the sand dunes: \

al A permanent fall of 15 cm. of ground-water level can

be fatal to dune vegetation. The building of shallow

wells can affect ground water level.
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Building of docks, groins or any structure at an angle
to the coast, hinders littoral drift and the supply
source of sand to the dunes. )
0il pollution has a detrimental effect on dune plants
and animals.

The critical vegetation which stabilizes sand dunes

is vulnérable to trampling.

The f@remdunes are extremely lntclerant to any develop-

ment while the shallow slcplng back-dunes with the

woody forest vegetation and stablilized sand are far
more tolerant of man's use,

Where access to the beach and dune is desired, specific
pathways, designed and monitored to protecst the sand

from erosion, should be considered ang used on a

rotatlonal ba81so

May this ecological description help us become aware of

part of the delicate and dynamic balance existing on the islands,

Let us act accordingly, and tread gently on the sand dunes.
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