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VEGETAL STABILIZATION OF OREGON COASTAL
DUNE AREAS

Albert Arnst*

I
I

Reclamation ol sand barrens is not
a recent art, for world history indicates
that migrating sands have been a r€-
current problem and that they can be
f ; \ ed  and  madP  p roduc t i ve .  A  rev iew
of the better-known examples ol sand
dune lixation reveals precedents lor
many of the contl'ol practices used to-
day.

European dune control eflorts have
supplied data for similar work being
ca r i i ed  on  aL  p resen r .  I r  Egyp t .  t he
Pha raoh :  l ough t  enc roach ing  sands  by
building huge walls along both sides ol
the Nile Valley. Hollanders lor centu-
ries have been planting and nurturing
coastal dunes to keep ocean waters
from homes and l ields. Extensrve
dune .  ha \e  been  " l ab i l i z cd  a long  t he
Ba l l i c  and  No r l l ^  l acs .  As  ea r l y  as
1?78, France made plans for the recla-
ma t i on  u {  l he  \ a ) l e  L rodes  a rea  i n
Gascony, near the Bay of Biscay. This
classic oI textbooks, the Landes, even
yet serves as a pattern lor dune worh;
and today, even with the elfects of
war's impacts, i t  is both a well-known
health resort and a well-managed pine
lor€st. New Zealand in recent years
has contributed to the science of dune
fixation.

Pp '  haps  i '  i s  t he  dens i l y  o r  popJ Ia -
t icn and the appreciat ion of land values
that have made Europeans the pioneers
in  sanc l  rFc lama l i on .  Howpve r ,  Amer i -
can history indicates several attempts
at planting dunes. From 1828 to 1838,
the  Covc rnmer l  mcdp  p lan t i r gs  o f
beachgrass at Cape Cod. (Jther at-
tempts have been made along the coasts
of Long Island, New Jersey, and the
CNrol inasi lal ie shores ln southrveslern
N{ichigad were treated to plevent sand
d  rn  f r ' .m  onc roach inq  on  c i t i es .

Nearer home, we f ind successful re-
sul ls obtained in Golden Gate Park,
S .  ,  F r  an ,  i c c r .  whpce  \ ^  o r \  beguo  i n
136!l  and cauied through to the arboreal
cl imax cover is famed today for i ts
ch|rm and beauty.

In Oregon. the United States Forest

Service, as far back as 1910, cauied on
experimental work in the Coos Bay
region, where, in later years, the Ore-
gon State Agricultural Experiment
Station also established a dune-control
experimental planting, with the Army
and Navy Departments cooperating.
The Forest Service continued experi-
mental work near Reedsport in 1934.
Other minor plantings were macle by
park and highway commissions, utility
corporations, and private individuals.

Studies made ol the earlier plantings
in Europe and in this country repeat-
edly indicated two facts: That all the
sand barrens at one time had a vegetal
cover and once were stable; and that
alforestation or reforestation was neces-
sary lor linal 01. permanent reclamation,
but that the planting of primary grasses
or herbs was absolutely essential in
almost all instances before the planting
ol trees or shrubs. This was the con-
clusion reached by various researchers
as early as 1896 and by Hitchcock of
the Bureau of Plant Industry, who
wrote that 'The reclamation is Inost
permanent when the dunes are finally
covered with forest; hence forestat ion
i. ' tbe ult imate aim whenever possible.

Destruction ol stabilized dunes results
chiefly lrom land misuse, including
such abuses as the removal of forcst
covel through logging activities or
l i res, the reduction of grass cover
t l  | ough  ove r ' -B r ' ! 7 i ng .  And  the  d f y i ne
out or dfainage of sand-bottomed lakes.
Natural phenomena aontributing to
dune for-mation are the unequal move-
ment ot t ides and the deposit of sand
by r ivers, par' t icularly near iett ies or
spits. One or more of these Primary
agents may be instrumental in start ing
a dune formation or a dune blowout.

Damage resultlng from uncontrolled
dune movement ranges from the spec-
taculai to the prosaic. In the lormer
class ure instances where l ighthouses
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have had to be raised in height to sur-
mount advancing sands, where only the
tops of chimneys remain as evidences
of a former village, where a projectlng
cross was found to belong to a church
built centuries ago, and where threi or
more fences have been built on top ol
one another. Enc"oachmenl and inun-
dation of timber lands is more comrnon
and represents an economic loss, either
in recreational or commercial values.
In Oregon, one raihoad in past years
was forced to move its railroad shops,
hotels and other bui ldings to avoid sand
engulfment, and the same lailroad had
a sel ious accident because of sand
drifts on tracks.

More insidious, but more far-reach-
ing economically, is the problem corn-
mon along Oregon coastal areas today,
where wandering sands silt in harbors
and channels, thereby preventing com-
mercial water traffic, decreasing the
run ol game lish, impairing the natural
drainage ol coastal val ley pasturelands,

and making annual port maintenance
costly or prohibitive. The covering of
arterial highways is another damage
requiring high annual maintenance
costs,

In Oregon, coastal dune areas com-
prise some 30,000 acres and usually
occur near larger streams and r ivers.
The  p r i nc :pa l  p rob lem dune -  l i e  i n

scattered spots in Curry county, on an

area near Bandon, along a sixiy-mile
stretch from Coos Bay to Florence, on
several spits in Tillamool< County. and
on the Warrenton, or Clatsop Plains,
area. The observations outl ined in this
paper relate to control work in progress

at the latter location.
Tte Clatsop Plains dune crea. in

Clatsop County, extends flom the
mouth of the Columbia r iver south to
Gearhart,  a str ip of land approximately
twenty miles long and a mile and a half
u' ide. The original project included
some 20,000 acres, ol which 3,000 acres
were moving sand, 5,500 acres improp-
erly grazed pastures subject to wind
erosion, 6,500 acres farming 1and,3,000
acres merchantable t imber, and 1,600
acres cut-over t imber land.

The 3,000 acres of migrating sanals
and the need for their stabilization was
the chief reason for requesting the
assistance of the Soil Conservation
Service in 1935 by r-esidents who had
become increasingly aware of the im-
pend ing  t h rea l  i n  t hese  advanc ing
sands. A CCC work alea was estab-
Iished in cooperation with the Oregon
Agricultural Experiment Station and
the Extension Service, and initial
studies were made to determine the
true problem and its possible solutions.

The pleliminary survey showed that
much orjginal pastureland already had
been destroyed and that more valuable
properties ur'ere being jeopardized. For
one thing, the locality was probably the
most intensively developed recreational
area in the Northwest and promised to
become more so rvith planned new
highway construction. Much private
capital l^'as invested in beach resorts
and summer homes. Shopping com-
nunit ies, such as Warrenton, Gearhart
and Seaside, had a vital stake in the
future of the beach areas. Other values
threatened were bulb and farm lands.
gclf  courses, and Columbia r iver ship-
ping.

In addit jon, valuable publ ic proper-
t ies were in the path of the marching
sands. Chief among these were a
{r13.000,000 jetty on the south side of
the Coiumbia r: iver 's mouth; Foft
Stevens mil i tary reservation, then val-
ued at $2,500,00; Camp Clatsop. a State
rniiitia headquarters, then valued at
$1.500,000; U. S. Highway 101, valued
at $1.?00,000, and towns and vi l lages
rvith physical worth of at least $1,000.-
000. Much of Camp Clatsop, part icu-
larly the palade gtound, aheady was
demaged.

Climatic condit ions were found to be
.nnarently good for vegetal grorvth.
The average growing season of 280
days, the mean winter temperature oi
4i l '  F,.  the mean summer temperature
o f  5 i '  F . ,  r r  d  t he  ave rage  annua l  p re -
cjpitat ion of aboui ?5 inches, occurdng
between late September and early
June, were favorable factors. The
prevalence of fogs and the 40 perceDt
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possibla sunshine ratio also helped.
On the other hand, wind appeared to

be an inhibiting factor in establishlng
permanent vegetation. Wind velocities
exce€ding 50 miles an hour occurred
about 38 days a year, were generally
sou the r l y .  and  p reva i l ed  du r i ng  t he
winter months, moving larg€ quantities
o .  evFn  we r  . and  w i i h  t e r r i [ i c  ab las i ve
effect on vegetation. Velocities of from
l0  l o  20  n i l es  o . cu r red  abou t  100  da l s
r year. on the average, one hurricane
storm, reaching ?0 miles an hour ve-
locity with a g-foot tide and 10-foot
surf, would blast the dunes arvlually.
The summer winds were northerly, and
the tall, winter, and spring winds
southerly, resulting in a shuttle move-
ment of loose sands in a north and
south.direciion during the year.

Soil or sand conditions were not con-
sidered optimum lor vegetal growth.

White beach sand. deficient in organic
matter and nutrients. and subject to
drift with low wind velocities, com-
prised much ol the dunes. Only pioneer
plants appeared adapted herei but the
blacl< sand farther inland, developed
from beach sand through years of
vegetal reaction with grasses and trees,
\\ fas extremely productive for special-
iz€d crops.

The  ex tens i ve  ac t ' ve  sand  A r ' eas  Jp -
peared to have had two primary causes.
Ilislory s testimony concurred with the
siatements of pioneer sett lers that the
entire area once was covered with a
climax \'egetation of lush grasses and
mature coastal forests, the gtass so ta1l
that it was difficult to teu at any dis-
tarlce whether an approachjng man was
, ' r  t oo_  u I  ho rseback .  Ove rg raz ing .
thlough overstocking with sheep and
catt le, prcduced local ized scour spots
that soon developed into cancerous
movements inland. destroying other
cover and augmenting the f lowing sea
of sand. Fire and intensif ied recrea-
t ional use in laier years aggravated the
erosion condit ion and added to the
expanding sand dunes.

A more recent cause was found to be
lh "  Co lumb ia  r i v c f  . i . l t y ,  whe re  chang -

ing river currents and eddy effects had
produced 2,000 leet of seaward deposi-
tion since 1856. This active process
was too rapid for natural vegetation to
keep pace, with the result that a de-
nuded sand spit had been built far out
into the ocean and river mouth.

TL \^as - lound in reconstructjng lhe
normal topography on the original
Clatsop Plains that the land had built
up lor several centuries in the form of
s series of parallel ridges, extending
from the front, or littoral, dune back
toward the forest in the lee. Proof of
this theory can be seen today on such
areas as the Astoria Country Club gou
course, where the fairways extend lor
lcng distances down the narrow troughs
formed by two parallel dunes. This lact
lvas important in planning the control
tr'eatment, because of the close rela-
tionship between winter and summer
uiinds and the direction ol normal dune
formation. Most of the littoral dune
bad been destroyed, and many of the
paral lel dunes had extensive blowouts
and eroded gaps that wefe coursing
s ind  i n to  i n l a rd  a reas  and  rh rea te r : ng
other mature dunes, as well as aheady
having dammed a river that originally
had llowed the length of the plains
area into the ocean. Visible evidence
of this damming process remains today
in the form of a chain ol pinched-off,
Dar'row lakes with large sand inter-
s r i ce ,  and  i l so  ' n  l he  l o rm  o I  r ema in -
ing scattered hummocks of the willow
grou'th that lined the original water-
course,

In considering the ultimate or de-
sirable land use of the Clatsop Plains,
it seemed apparent that recreation was
the highest use based on soil capabili-
ties, because the soils were too highly
erodible to be continually grazed or
cropped agriculturally. The ownership
patteln aLeady favored such a use,
bc.aLse 40 percent o[ the ]and \ as in
lederal and state holdings. ]n addi-
tion, most of the private land owners
were interested in th€ stabilization and
correct use of the land. Exclusion of
livestock grazing was one ot the first
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and most important steps taken in
ir,itiating the control program.

Field work was begun by the Soil
Conservation Service in the fall of 1935,
with the assistance of a CCC camp, anal
in the spring of 1936 the Soil Conser-
vation Service established a nulsery
unit to produce beach and dune g"asses
and some tree stock, collect seed, and
test plants and cultural methods.

Construction of the loredune imme-
diately behind the storm tide line was
considered of lirst priority, to halt the
sand out in front and to act as a dike
during storms. This work was effected
by using picket-type sand fences spaced
30 feet apart and parallel to the beach.
Four and one-half foot pickets, four
inches wide, were placed about one foot
in the sand, with a four-inch spacing
between pickets, and their top line
even- This spacihg permitted the build-
ing up o-t a broad. rounded dune, in-
stead of either a sharp or double crest
result ing lrom o{her lence spacings.
The fence was raised once to increase
ihe height of the foredune, which was
then planted to beachgrass. This fence
rvas more than eight miles long and
built up the sand deposit about two
feet a year.

EuropeaD beachgrass (Ammophila
arenaria) (L) Link) and its planting
affords interesting inJormation. This
species at first lvas transported up the
coast from Coos Bay, a distance of 250
miles. The grass grows as sand accu-
mulates and thus raises the height of
the dune, and is intended to sen'e the
dua l  f unc l i on  o f  ho ld i ng  s rnd .  t he reby
keeping it from scouring, and causing
deposition of loose sand blowing in from
uns tab i l i zed  a lea \ .  T l  i s  a  p i once r  g rass
with coarse stem and shailow root and
spreads rapidly by underground root-
stocks, seldom sett ing viable seed.

New plantings are more successful iJ
pieces of the original plant are used.
Shoots occur in clumps and on their
lower end form srnall buds at thg
nodes. below ground level. Such buds
develop new plants. One shoot with
two or three buds at the base is suffi-

cient for a planting stock.
Planting stock can be dug from es-

tablished field. areas or obtained from
lrurseries. Dug stock is shaken free of
sand, dead trash cleansed from the
culms, and the clump broken up into
small bunches of two or three shoots
each. Shoots are tied in bundles of
about ten pounds altal may be stored
for iwo or three weeks in heel-in beds
during cool, moist weather. Each bun-
d1e is cut back to an overall length ol
from 18 to 20 inches, for uniformity in
handling and planting.

Planting is done aimost entirely by
hand. Two men, using a tile ot ditch-
ing spade, comprise a planting team,
one of them making the slit or hole,
and the other inserting the shoot to a
dpp lh  o f  I 2  t o  I  I  i nches  and  c l os ing  t he
slit with heavy heel tamps to eliminate
air pockets. Plantinq hills are spaceal
1E incbes apart, and three to five
shoots per hi l l  are used. This spacing
may be increased in protected sites,
particularly if commercial fefiilizer.
such as ammonium sulphate, is applied
at a rate of not less than 40 pounds
per acre. Fertilizer results in rapid ancl
vigorous growth and should be applied
ir, the spring.

The planting season for this and other
grasses genefally extends from Novem-
ber 1to June 15, though some al low-
ances must be made for individual sit€s,
such as winter-submerge d flats. Plant-
ing costs have varied from $40 to $100
an acre, depending upon site, spacing:
and other conditions. These figutes
include transportation, supervision and
similar costs. From 600 to 800 pounds

of grass stock per acre are needed for
a planting spaced 18 inches by 18 inchas.
A two-man team can plant about 100
pounds of grass a day ln average going

Instead of the picket fence scheme,
grass plantings themselves may be used
to statt formation of the foredune.
This is a slower but less costly melhod.
To obtain a vell-shaped dune, the wind-
urard side generally is planted 18 inches

by 18 inches, the dune crest 12 inches by

12 inches, and the Ieeward side 24


