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FOREWORD 

In 1�43 the Department published Bulletin No. 24 entitled 

"Origin of the illaok Sands of the Coast of Southwest Oregon," by 
Dr. W. H. Twcnhofel, head of the Department of Geology, University 

of !Hsconsin. This publication re pre s e nted field studies made 

during the summerof 1�42 along the sout h ern Oregon.coast between 

t he California line and Coos ilayo Studies of the coast sand s 

were continued by Dr. Twcnhofel during the summer of 1�43, from 

Coos iluy north to th e Columbia River. The present bulletin gives 

the re�ults of both field and laboratory studies of the sands of 

this northern two-th i r d s  of the Oregon coastal area, and is sup� 

plemental in substance to the bulletin previously published. 

A large amo unt of painstaking work by Dr. Twenhofel has 

gon� into thi.s bulletin, particularly in laboratory mineral an a 1� 
yses, and the report should. p;'ovide valuable reference d ata, as 
well as basic information, for future i nvestigators. 

Value of mineral products obtainable fro m present beaahes 

in the se<Jtion of the coast covered by the present report appears 
to be of relativezy minor importance under present day conditions. 

Value of th., "cenic and re<:reat1onal resources of the Or-egon Coast 

i s of cour-se of major importance, even from a pur-ely commercial 

standpoint. 

The removal, transportation, and depositio n of sands by 
ocean curr-ents, 

natural laws,but 

t1t1es involved, 

large ri ver s ,  and winds are gover ned by simple 

because of the magnitude of the forces and quan

resul ts may not always be foreseen or guarded 

against, However, as Dr. Twenhofel emphasizes,careful studi�s of 

these f o rces are required in harbor, river, and highway construc
tion; the land owners in beach areas must also be alive to migra
ti o n of dune sand and its control i n  order to prevent destruction 

of property. 'rhis bulletin points the way to such studies. 

December 1, 1�45 

F. W. Libbey 

Director 
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MINERALOGICAL AND PHYSICAL COl!POSITION OF 

THE SANDS OF THE OREGON COAST FRO� COOS BAY TO THE MOUTH 

OF THE COLUMBIA RIVER 

By 

W. H. Twenhofel 

Introduction 

The field work on which this paper is based was don e in June, July, and August, 194). 

The work was es sentiall y a continuation or that begun in 19421 results of a part or which 

wore published in Bulletin 24 of the Oregon Departme nt or Geology and Kiner4l I ndustrie s . 
The field study of 194) in c lud ed the coastal area from the south end of the long spit 

which separates Coos Bay from the Paci fic Ocean ( where th e work end ed in 1942) to the beach 

at Fort Canby on th e north side of the Columbia River ( pl. 1). Nearly every ro� t or the 
accessible shore within the limits of the study'was examined. The only exceptions are those 

p arts which lack beache s , because of cliffs rising from the water1 and many or the small bays 

within SI'Oh oliffed shores. IAost parts of the shore were generally t raver sed twice, once 
going from the place of starting , and once returning. Samples of the beach and border ing 

dune sands were collected wherever it seemed necessary.. Thes e were generally surface sam� 

·.les1 but, where desirab l e, channel samples were taken to the greatest depth possible. 
In addition, samples were acquired at South Beach in Yaquina Bay to a depth or 5 feet. 

In connection with the f ield work , assistan c e was reoe1ved from many individuals" 

The writer is particularly indebted to Mr. Earl K. N1xon1 formerly director of the Oregon 

Department or Ceology and Mineral Industries, for the o pportunity to make the study. The 

offioel'S in command of th e U.S. Coast Guard stations wel'e very helpful and .very courteously 

gave every possi ble assistance. The officers in command or the station in Charleston on 

Coos Bay and the station at the mouth of the Umpqua River provided boats and men to take 

the writer to the north sides of the b ays " The offic ers in command of the Saunders Lake 

and Siltooos Lake stations provided passes over the beaches under their jurisdiction. 

Particular i ndebtedness is due Lt. Col. L. L. Mot& of the u.s. Army for permi tting the 

study or the beach de po sits within the limit s of Forts Stevens and Canby. Col. Kotz also 

provi ded transportation a c ros s the Columbia River and to Sand Island in th e river. Also 
through the c ourte sy ot Col. Motz, the writer was permitted to li ve in the officers• 

quarters and to take meals at the officers• mess while wor king about Fort Stevens. 
Dr. W a l lac e Lowry of the Department of Ge ology and Mineral Industries a ssisted in col• 

lecting surface and subsurface samples from South Beach in Yaquina Bay, The wri ter is 
indebted to his c olle ague , Dr. R, c. &mmons of the Unive rsity of Wisconsin, tor aid in 
photographing the sands. 



2 composit i o n  o f  Orego n  Coast Sands troa Coos Bay to Columbia River 

Sho re Physiography 

The coast of Oregon from Co os B ay to the mouth of the C o lumb i a  River c onsists of 

several high headlands of rather l i mited c oast extent separated by l o n ger l ow coasts. 

The lands border i ng the low coasts in most p l aces ar e  c overed on the seaward margi ns 

by dunes. The headland are as c o nta i n  cliffe of Ter t i ary sands t one s and sha les as well 

as intrusions and extrusions of black i gneous rooks. These parts o f  the c o ast are, in 

general, no ted for their scenic beauty. The se d i mentary rocks are stru c turally weak 

and f orm h igh c l iffs whi c h  in many plac e s  are p recipitous. The c o as tal hi ghway, u.s. 1011 

closely fol l ows the shor e o v e r  most ot the oliffed parts of the coast, and the weakness 

of the rooks, together with the f aot that in a&ny localit i es bedding p l anes and Joints 

are inclined toward the sea, constitutes a ser ious menace to those parts of the highway. 

Cliffed areas extend from Heoeta Head to Yachats, from Yaquina Head north of Newpo rt to 

Boiler B�, from the north end of feooma Beach to Neskowin Creek, at Cape K i wanda, 

Cape Lookout, Cape Falcon, and Tillamook Head. Some coasts have cliffs c ut in Pleistoe 

oene a nd Recent dunes. These c l i f fs t e nd to be steep if the san ds have become part i ally 

cemented. 

The coast is generally low and dune-covered from Coos B� to Heceta Head, f rom 

Cape P erpetaa to Otter Rook, from Ca p e  Kiwanda to a point north of Sand Lake, from Depoe 

Bay to Cape Lookout, from Cape Lookout to Capt Wearea1 from Cape Uearea to Cape Falcon, 

from Cape Fa lcon to Tillamook Head, and from Seaside to the mouth of the Columbia River. 

The extent of low co ast is at least five times that of the high sec tio ns. In general, 

the cliffed coas t is moving inland bec ause of erosion, whereas many areas of low c o ast 

are b e i ng extended into the sea. Lo w c o asts usually have very str a i ght sho r e  l i n es, 

These parts of the Oregon c o ast o we muc h of their det a i l t o  ra ther recent submer-gence, 

but that submergence has been only the latest movement is .Proved by the presence of rem
nants of elevated wave•eut terrac es in many p l ac es. These a r e  not con s p icuous from Co o s  

B �  t o  the mo uth o f  the Columb i a River. They are probably the most o bvi o us sur f a c e features 

from Coos Bay southward. The l ate submergence is shown in the drowning of the mo uths of 

the larger streams and tho ascent of the ti des in them for long d i stance s , suoh for example 
as J4 miles up the Coqui lle River, 30 miles up the Coos River, and more than 100 miles up 

the Co lumb i a Ri ver. Submergence also produced the many bays into whic h  the lar ger streams 

now empty, and these in turn have been dammed from the sea by the build ing of spits across 
thei r  seaward margi n s. Both wind and water part i c ipated in the buildi ng of the spits and 
some parts of them have been built to 50 f e e t  or more above high-tide level. The spit on 

the n o rth side of �1nchester Bay - the bay at t he mouth of the Umpqua River - and the one 
on the n o r t h  side of Coos Bay are from 1 to 2 mile• wide. 
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Character and Composi tion of the Beaches 3 

The s pits represent areas which have been taken from the sea. Other areas have been 

added to the land by the build ing of wide tidal beaches as well as by the construction 

ultimately of fore dune s over the landward margins of these beaches " This is perhaps best 
shown in th e coastal area between the mouth of the Columbia River and Tillamook Head whe re 

in places the land has been built into the sea for a distance of 2 miles or more. 

The coastal physiograp hy has boen influential in determining the physical composition 

of the beaches, and also the very existence of the beache s . High coasts are cliffed and 

beaches are narrow or lacking , Dunes ar e an almost invariable accompaniment of low coasts; 

they are rare on high coas ts . Exceptions are on the top of the cliff between Netarts and 

Oceanside; south of the mouth of the Umpqua River; and in a few other place s where dunes 

have been built on the tops of the cliffs. It is vain to seek for c oarse materials on low 

coasts exc ept where these are adjacent to headl ands . The beaches of low ooasts tend to be 

wide and nicely graded ex c ept where an adJ acent high headland suppl ies an abundance of 

se di ments . Beaches under ·such conditions tend to be narrow and steep. The coastal phys

iography also dete rmine s where erosion of the coastal rocks will take place and also where 

the coast will advance into the sea. 

Charaeter and Composition of the Beaches 

Uost beaches of the Oregon coast north of Coos Bay �re co mpos ed or pale, yellowish� 

gray sands containing dark specks. The yellow is due to gra ins or yellow quartz or yellow 

rock< The dark specks are mainly particles of dark rocks, but some are black minerals 
such as magne tite , ilmenite , chromite , hornblend e, and, rarely, pyroxene, Most sand e are 

fine�grained1 but medium• to coarse�grained sand& are present adJacent to cliffed parte 

of the coast of which the composing rocks have the physical compo sit ion to pr oduce coarse� 

gr ain ed fragments. The coarse�grained particles are generally found n orth of the cliffs 
from which they were derived, If tho co as tal rocks are fine�gra1ned1 slightly coherent 

sandstones, they cannot pr o du c e coarse�grained sands; if the clif f s contain i gneous rocks, 

coarse�grained sands are possible. Medium and coarse�grained sands are present where waves 

and winds cooperate to remove most of the small particles" 

Most sand beaches are gently graded from high to low tide level. This may be seen on 

Heceta Beach, Yanzanita Beach, Wecoma Beach, the beach at Pacific C ity, and the long stretch 
of fine beach from Seaside to the mouth of the Columbia River, Parts of this last bea0h are 

known as Seaside, Gearhart, and Sunset. A few beaches are receivine such great quantities of 

s and that it is p il e d up in long windrows, or beach ridges, above high tide leve lo Such � 

condition exists bettreen Boiler Bay and the south side of Siletz Bay where the beach is 

smothered with sands derived from the coast extending. from O tter Rock to Boiler Bay. A great lit• 
toral barrier has been built which is steep on the seaward s1de1 but which slopes gently inlando 



4 Compo si tion of Oregon Coast Sands from Coo s Bay to Columbia River 

There are a few oth er beaches where similar barriers are present. Automo bile s readi ly 

travel on the ge ntly graded beaches of fino-grained sand as may be sean on Hecata Beach , 

Cannon Beach, the long beach from Seaside to Fort Stevens, and othe rs, The wet sands 

of some beaches are so firm that automobiles leave only very faint trac k s. 

The surface of the back parts of the sand beaches is usually irregular because of 

d epo sition by winds. Every low tide in non- rai ny woather permits some sand s , particularly 

those of the upper part of the beach, to become dry; these may then be moved to the baok 

beach by the wind. If the coastal physiography permits and the winds are suf ficiently 

strong, some sand s are moved inl and to form dunes, as has ha ppened at tho following plac es : 

Coos Bay sp i t and thence all the way to the mouth of the Umpqua River ; from the spit on 

the north side of the Umpqua River to Heoeta Head north of Florance; from Wa ldport to 

Ott er Rock north of llewport; from Kernville on Siletz Bay to Cascade Head ; from Neskowin 

to Cape Lookout; from Cape Lookout to Cape Fal con; and from Seaside to Fo rt Stevens. 

This represents most of the coast. 

Some dunes are more than 100 feet h�gh. There are at leas t six dune ridges at 

Sunset Beach, Each of these at one time formed a fore dune on the_ shore. The five inl and 

ridges are covered with vegetation. Among many of the dunes and between the inner dune 

ridges and the original land, there are many lakes s ome of which ris e and fall with the 

tide. Some dunes have dammed small stre ams, blocking their entrances to the sea. Others 
have deflected streams in the directions toward which the sands drift. As the dry season 

on the coast occurs during the time of the northwesterly wind s , the result is that much 

of the s tream deflection is to the �outh . In places, the dunee have added more than a 
milo to the lan d. Uany dunes are advanci ng into plant•covered lands, thus extending the 

areas of barre n lands. In some plac es dunes are filling the lakes for whose origin they 

may or may not be responsible. 

Gravel and boulder beache s  are not common on any part of the north Oregon coast except 

for short stretches north of headlands composed of resistant rock, and about the mouths of 
small s treams . Gravel or boulder beaches are rarely present s outh of so me headlands com• 

posed of re s i s tant rocks, There is one such beach at "Roads End" north of Ocean Lake. 

An extensive gravel and boulder beach e xtends from Cape Meares to the middle of the seawa rd 

side of the spit separating Tillamook Bay from the sea, Another extends from Til lamook 

Head to the to wn of Seaside, The lower parts of these two beaches , in general, are com

posed of very large boulders which are rarely moved by the waves. The top parts of the 

beaches are composed of much smaller particles, but there i s a ran ge from pebb les less 

than half an inch in diameter to boulders more than a foot in d iameter, the association 

of dimensions va rying locally. The r eas on for the occurrence of the large boulders at 
lowotide l e v el is that they cannot be moved from their present positions except by ex

tremely strong waves, whereas smaller waves ar e present in the upper parts of the beaches. 
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These evidently ha ve been selected from the lower parts or the beaches. Within the range 

of t heir competencies, the returni ng waters transport those particles down the beach to 

the sea • .  Suoh particles range in di mens i o ns f rom clay and si lt to sands and granule s . 

Thoy are either carried out to sea and de po sited below the base level or depo sition , or 

shif ted along the co a st to form beache s of these material s at places wh er e the competencies 

of the s hore currents become small. The large boulder s o ver the lower parts or the two 

beaches may have complex histories, but it is probable that m o st or them were derived from 

the eliffa no t far to the south or the places where the boulders are found. That th ere is 

movement of large particles northwa r d  along the coast is proved by the occurrence of large 

boulders at least half a mile north or c liffs from which they must have be en derived. Some 

boulde r s  may have come from the sea to be carri e d inland by the waves as the coast sub

merged. There are many s an d  beaches which contain small quantities or larger part icles in 

the range from pebbles to small boulders. 

Small beaches of coarse materials are not uncommon about the mouths of creeks which 

em pty directly into the sea and not �nto an e s tuary . Such a beach may be seen abo ut the 

mouth or China Creek which flows i nto the sea at the Muriel 0. Pc nsler Memorial Wayside Park, 

and also at the mouth of Rock Creek a short distance to the north . Beaches composed of mud 

w ere not found on the Oregon coast although sand beaches which contain small quantities of 

mud were found in some of the bays and estuaries. A beach compos e d  of silt and ve ry Cine 

san d is present on the west si de of Trestle Bay ln the Columbi a River. 

The sands or the Oregon beaches have had complex histories. Any assemblage or sands 

on any of the beache s may be likened to the passengers on a transooeanic steamer. There may 
be passengers from every continent wi th ages r anging from infancy to more than the biblical 

three score years and ten, and the passengers may speak many di fferent languages. Although 

it is unlikely that any sands on the Oregon beaches came from continents other than North 

America, i t  is prob able that some sands were derived from areas as far east as th e Rocky 

Mountains and also from coastal areas far to the north and south . That some or the sands 

o rigi nated dire c tly from the coastal rocks is obvious from the small partic les or these 

roo k s in the sands ad J acent to, and generally north or, the places on the coast where such 

rocks are be ing eroded by the waves. The Tertiary fine-grained sandstones which Corm many 

of the cliffs or the coas t are an obvious source of quartz sand, ·and it is c ertai n that the 

destruction of these f ine-grained sandstones contributed to the sands of the b e aches . The 

sands of these sandstones also had a complex history befor e they were finally deposite d to 

become part of the Tertiary section, 

In places, the sands of the beaches contain much chr<1mite1 magnetite, and ilmenite. 

Some of these minerals may have been derived from bas ic and ultrabasic igneous rocks exposed in 

the coastal cliffs of southern Oregon and no rthern California and in the mountains inland from 
the coast, as it is known that these rocks contain chromite, magnetite, and i lmenite . 



6 com�osition of Oregon Coast Sands from Coos Bay to Columbia River 

These minerals may also have brought direotly to the sea by streams such as the Rogue, 

Smith, and Klamath, flowing over these rocks. The Columbia River contributes muoh mag

netite and ilmenite to the beaches about ita mouth. The river acquired these minerals 

from the lavas of the Cascade Mountains and also from the basalts of the Columbia River 

Plateau. Some beach sands may have been derived from rocks of the coast now s ub merged 

so deep beneath the sea that they are immune to wave attack. Sands from these rocks would 

have moved inland as the beach migrated inland on the land. Most of the particles of 

chrom1te, magn etite , and ilmenite are of small dimension, between 1/16 and 1/8 mm. A few 

particle s are betwe e n 1/8 and 1/4 mm. Some sands south of Tillamook Head oontain very 

small particles of gold and platinum, all smaller than 1/16 mm. The platinum was originally 

derived froo the same ultrabasio rocks that f urnished the chromite. The gold is thought to 

have come originally from quartz veins in rocks which are older than the Tor t iary c Some 

partic.les of the sands are young, by which it is meant that it has been but a short time 

since they were d etached from a parent rock of igneous origin. These particl e s arp angular; 

they have undergone little abrasion. Other particles in the sands are very round and some 

are spherical, These are believed to have been detached from parent rocks i n the far 

distan� past, perhaps in the early Paleozoic, or pre�Cambrian, to have tr aveled for a long 

time and a long distance, perh aps halting from time to time to be c ome parts of sedimentary 

terrane s . With th e exception of the sands about the mouth of the Columbia River, it seems 

impos si ble to generali z e on assemblages or sands of most of the Oregon beaches with respeot 

to distances traveled, shapes, and roundness, 

Most s and s on the Oregon beaches are composed ot light-colored minerals among which quartz 

predominates. Most quartz particles are transparent and have a fresh appearance, but some 

have a yellow co l or and many are slightly iron•sta1ned. The yellow particles are believed to 

have had histories different from those of the clear grains . There are a few particles of 

milky quartz in some samples. Feldspar 1a always found in the beach sands and is rather common 

in some sands brought to th e sea by the Columbia River. No sample has be e n studied or seen in 

which the qu antity of feldspar exceeded that of quartz, although it is not unlikely that there 

are such sands. Small particles of olivine or e pidote , or both olivine and epid ote, are 

present in nearly every sample. Garnet oocura in most samples and generally the particle s 

are small and little wo rn . Common components of all sands from Coos Bay to the mouth of the 
Columbia River are particles of black, brown, yellow, and other light-colored rocks. The 

black particles seem to be composed of scoria, basal t , or ob sidi an , which were probably de
rived from intrusive and extrusive lava s in the coastal rocks except about tho mouth of the 

Columbia River where, in considerable, and probab ly large part , they were b rough t to the sea 
from the interior, Brown and yellow particles seem to be composed of flint ( chert) , but 
probably als o of qua�tzite or of f ine -grainod igneous rocks. The rock particles range from 

well-rounded to angula�. W e l l -round ed part icles are not uncommon south of Cape Falcon; 
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they are either rare or completely absent in beaches extending from Seaside to the mouth 

of the Columbia River where the rock particles show little wear, Particles of dark rook 

are most abundant on the south ends of beaches limited on that end by cliffs containing inc 

tr-uslves or extrusives of basalt or scoria, The quantities in the sands seem to decrease 

northward from such currs. This is thought to indicate that the maJor transportati!ln on 

the beaches has been northward, and the same generalization may be made for gravels and 

boulders. Sands with a high percentage of black minerals or black rock are concentrated 

at many places on the beaoheso The former ma�e the so�oalled black sands, the common 

minerals or which are quartz, magnetite, ilmenite, chromite, zircon, dark amphibole, 

pyroxene, olivine, epidote, and garnet. Garnet and olivine are so abundant in places as 

to give color to the sands, the former a red shade, the latter greene �ost or these minerals 

have high specific gravities and are concentrated where the wind and water have competencies 

sufficient to bring in the minerals of high specific gravitiee � the soQcalled heavy minerals o 

but not sufficient to take them away. The places ot·concentration are mostly about the hea�s 

of bays, particularly on the north .side of bays 11m1.ted by headlands, and about the mouths 

and in the channels of small creeks where they cross the beach. Some minor concentration is 

produced by wind and this may be seen as a thin surface film over wind�drift surfaces on 

the back beach and occasionally on the dunes. Uinerals of high specific gravities are rarely 

transported far inland by wind. Places of low concentration or heavy minerals are common; 

there are fewer of aoderate concentration; and very few of rich concentration, 

The quartz and feldspar sands south of Cape Falcon are commonly subangular to well

rounded, and nearly every 20-gram sample contains a few grains which arc shiny spheres. 

A small percentage or very angular grains may �ikewise be expected in every sample. The 

grains of yellow quartz seem generally to be rounded to a highe� degree than those of trans� 

parent quartz. It is assumed that these yellow grains and the wellQrounded highly polished 

spherical grains have histories different from the others, The sands of the dunes are like 

thoso of the beaches with the exception that no �ands of dunes are as coarse-grained as some 

of the beach sands, and the content of heavy minerals is either zero or very small. Olivine 

and epidote particles in beach sands are generally wellcrounded, but garnet particles are 

angular to subangular except where the corners of crystals have been abraded. Particles of 

magnetite, ilmenite, and ahromite in the sands of the beaches south or Cape Falcon are gen

erally well�rounded in spite of the fact that mo st or these are less than 1/8 mm in diameter. 

This high degree of rounding may be explained as due to the high specific gravities of these 

minerals which favored traction rather than suspension transportation. thus making abrasion 

possible, but it is also probable that the high degree of rounding is due to the longer dis

tance traveled and the longer time or traveling of these particles after release from the parent 

rock than many of their associates. Particles of zircon are usually well•rounded to el1pso1ds, 

but frequently little worn, nearly perfect crystals of zircon are found. 
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Th e  s a n d s no rt h o f  T i l l a mo o k H e a d  t o  a n d  a b o u t  t h e  mo u t h  o f  t h e  C o l u m b i a  R i v e r  a r e  

hi g h ly a n gu l ar a nd s h o w e s s e n t i al ly n o  w e a r . T h i s a pp l i e s  to par t i c l e s  o f  a l l  d i m e n s i o n s  

a n d  o f a l l  m i n e ra l  c o m p o s i t i o n s , a nd l e a d s  to t h e v i ew t hat t h e e x t e n t o f  t ra v e l wa s no t 

l o r. g  eno ugh to p r o d u c e a b ra s i o n ,  o r  t h e  t ra ve l w a s  o f  a k i n d  w h i c h  d i d  n o t  f� vo r a b r a 

s i o n .  S i n c e  t h e  a ngu l a r i ty i s  t h e  s a m e  f o r a l l  pa rt i c l e s ,  i t  i mp l i e s  t h a t  e x t e nt o r  k i n d  

o f  t ra ve l  was approx i mate ly t h e  s a m e  f o r al l .  T h e  a a n d s  no rth o f  T i l l a mo o k H e a d  a r e  s o  

d e c i d e d l y  d i f f e r e n t  i n  d e g r 4 e o f  ro u n d i ng f r o m  t h o s o s o uth o f  C a p o  Fa l c o n t h a t  o n e  c an n o t 

fa i l  to no t e  t h e  d i f f e r e nc e ;  a s a mp l e  may b o  i d e n t i f i e d  read i ly as to g e n e ra l p la c e o f  

c o l l e c t i o n b y  t h i s c harac t e r  a l o n e .  
T h e  a l mo s t  t o ta l  a b s enc e o f  a ny r o u n d i ng o f  t h e  s a n d s  c o n t r i bu t e d  b y  t h e  C o l u m b i a  

Ri ver r ai s e s  t h e  q u e s t i o n  a s  to h o w  mu c h  round i ng o f  s a n d  g ra i n s  i s  r e a l l y  do n e  b y  · 8 t r e a m  

tran s p o r t a t i o n .  T h e  C o l u m b i a  R i ve r  o b tai n e d the mat e r i a l s  o f  t h e s e  s a n d s  f r o m ro c ks o f  

t h e  C a s c a d e  M o u n t a i n s , t h e  C o l u m b i a  Lava P la t eau , t h e  p l a t e au i n  Canada b e t w e e n  t h e  Ro c ky  

M o u n t a i n s  a n d  th e C oa s t  Range s ,  a n d • v i a  th e Snake Ri ve r ,  f r o m  t h e  m o u n tai n s  o f  I daho and 

we s t e r n  Wy o mi n g, Po s s i b l e  s o u r c e s  o f  t h e  quar t z  are e a s t e r n  Wa s h i n g t o n ,  e a s t e r n O r e go n ,  

t h e  la.r·ge I daho b a th o l i t h ,  a n d  C a na d a o  llany, a n d  p r o b.a b ly mo s t , of t h e  gra i n s may b e  
a s su m e d  to ha ve b e e n  tran s po r t e d  s e ve ra l  hu nd r e d  mi l e s  b e fo r e  t h ey r e a c h e d  t h e  s e a .  

l.lo r e o ve r ,  a f t e r  t h e  partic l e s  w e r e  <1 u mp e d  l n t o  t h e  s e a b y  t h e  C o l u mb i a R i ve r ,  th�y t.rave l e d  

n o rth a n d  s o u t h  al o ng t h e  c o a s t ,  t h e  wave s wa s h i ng t h e m  a t  l e a s t  a s  far s o u t h  a s  T i l lamo o k  

Head, a di s tan c �  of  a b o u t  2 0  mi l e s ,  O n  t h e  b ea c h  t h e  s ands w o r e  b ea t e n  a r o u n d  by t h �  wave s 

and curr e n t s  a nd were ewept a b o u t  by t h e  wi nd s ,  All o f  t h i s  trans po r ta t i o n  p r o duc e d  l i t t l e  

o r  n o  r o u n d i n g ,  The s tu d 1 u  b y  Ru s u l l  an d Tay l o !'  {1!1 37) , o f  t h e  s a n d s  o f  t h e  Mi s s i s s i pp i  

R i ver l e d  t h e m  to  the vi e w  t h a t  l i t t l e  r o unding o f  s a n d s · i s pro duc e d  b y  s t r e a m  trans p o r t at i o n ,  

a n d  P e t t i J o h n  a n d  Lu n da h l  ( ! 9 4 J ) , have r e c e n t ly e x p r • s s e d  s o me agr e e m e nt w i t h  t h i s  vi ew. 

Thi e l • s  ( 1 ,40 ) �xperlmcnt�  s h ow e d t h a t  q ua r t z  gra i n s  a f t e r  b e i n g  su b j e c t e d  to ab ra s i on ,  

c o mparab l e  t o - that d o n e  b y  s t r e a m s , o v e r  a pe ri o d  o f  4 0 day s a nd a b o u t  2 , 000  mi l e s o f  t rave l ,  

show e d  l i t t l e  w e a r .  T h e  r o u n d i ng p r o du c e d  w a s  b a r e ly o r  n o t  a t  a l l  v i s i b l e .  O t h e r  m i n e ra l s ,  

amo ng w h i c h  w e r �  garn e t ,  t o u r- ma l i n e , h o r· n b l e nd e , and apat i t e ,  sh o w e d  mu c h  g r e a t e r  e f fe c t s ,  
w i t h  a p a t i t e  t h e  mo s t  a f f e c t e d <  K ryn i n e  ( 1!140 ) ,  o n  t h e  o t h e r  hand, repo r t s  o b s e r va t i o n s  o n  
the r o u n d i ng o f  gra ins b y  s t r e a m  t ran s po r t a t i o n  i n  N e w  England , P e n n sy l va n i a ,  a n d  the 
H i ma l aya M o u n t a i n s ,  Unt i l  mo r e  i s  kno wn o f  t lie s o u r c e s  o f  t h e san d s  o b s e r v e d  by K ry n i n e 1  

o ne may h o s i t a t e  t o  a c c ept t h e  o o u n d n e s s  o f  h i s c o nc l u s i o n s 0  S tr e a m s  i n  t h e  u p p e r  M i s s i s s i p p i  

Va l l ey a r e  t r a n s p o r'Un(l l a r g e  q u an t i  t1 es  o f w e l l - r o u n d e d  part i c l e s  o f  sand d i m� n s i o n  f o r  

w h o s e  ro undi n g  t h e  streams a r e  n o t r e s p o n s l b l e o  The s e  s a n d s  w e r e  d e r i ve d  f r o m  t i l l ,  J u twa a h ,  

an d C a mb r i an a n d  O r d o vi c i an s a n d s t o n e s ,  T h e  gra i n s  w e r e  w e l l  r o u n d e d  b e f o r e  t h e i r  a c q u i r e -

m e nt b y  t h e  s t r e a m s . I t  may b e  p o r. s i b l e  t ha t  t h e  s a n d s  s e e n by K ryn i n e  w e r e  a c q u i r e d  f r o m  

s e d i m e n ta�y t e r ra n e s  o v � r  w h i c h  t h e  s t � e a m s  f l ow e d  a n d  w e r e r o u nd e d  wh en a o q u i r e d  b y  t h e  s t r e a m s . 



C harac t e r  a n d  C o mpo s i t i on o f  the B ea c h e s 

Many quar t z  pa r t i c l e s  i n  the  s an d s o f  t h e b ea.c h e s  a.nd i n  ·t h e dun e s  f r o m Ti l lamo o k 

H e a d  s o u th t o  C o o s  Bay s how  s o m e d e gr e e  o f  r o u n di ng , b u t , i n  g e n e ra l ,  t h e  s a n d s as a 
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who l e  a r e no t w e l l  r o u nd e d .  S o m e  gra i n s a r e  hi gh ly ro und e d ,  b u t  ma ny m o r e  are  l i t t l e  

� c � nd e d  a nd so me s h o w  n o  r o u n d i ng a t  a l l .  N e ve r t he l e s s ,  the qua r t z  san d s 
·
o r  t h e  O r e go n 

b e a c h e s  a n d i n  t h e  c o as ta l d u n e s have b e e n c a r r i e d by s t r e a m s , ro l l e d  a r o u n d  o n  t h e  b ea c h e s  
by t h e wave s o f  t h e  s ea , mo v e d  b a o k  a n d  fo rth by t h e s h o re c u r r e nt s , a n d  b l o wn ar o u n d by 

the w i n d s  f o r  many t ho u s a n d s  o f  y e a r s . Whe n c e  t h es e quartz sands  w e r e  o r i g i na l ly d e r i ve d  

i s  not know n ,  b u t t h e  b u f t e t i ng s t h ey ha ve r e c e i ve d  have r e s u l t e d  i n  o n ly a l i t t l e ro und i ng 

o f  the grai n s , T h e - i mm e d i a t e  s o u rc e o t  many o t  t h e  sand s i s  u n d o ub t e d ly t h e  T e r t i ary a n d  

P l e i s to c e n e s a n d s  o t  the c o a s t a l  c l i t t s . H ow e ve r , t h e qua rtz gra i n s  wh i c h , 1 b l a r g e  par t ,  

t o r m  t h e  sands to n e s  o t t h e s e  c l 1 f t s  mu s t have ha d a l o ng t r e e  e x i s t e nc e  b e f o r e th ey we r e 

depo s i t e d as t h e s e f o r ma t i o n s . O n ly a s l ight d e gr e e o t  r o u n di ng had b e e n  a o qu i r e d  at t h e  

t i m e  d e po s i t i o n  t o o k  p la c e . H e r e  a r e sands t h a t  have pas s e d t h r o u g h  a t  l e a s t  t w o  c y c l e s  

o t  s e d i m e n t a t i o n ,  ha ve b e e n  t r an s p o r t e d  b y  s t r e a ms , b y  wi n d s _, and b y  w a ve s a n d  c u r r e n t s  

o t  t h e  s ea ,  a n d  s h o w  l i t t l e  e f f e c t s o f  th e trave l .  

T h e  wr i t e r i s  c o nvi nc e d that t o o  l i tt l e  i s  known o f  t h e  ro un di n g o f  s a n d s  and o f  

the co nd i t i o n s  w h i c h  favo r e xc e l l e nt r o u ndi ng, and that a revi s i o n  o f  i d e a e  o n  t h i s  sub 

J e c t  i s  l ong o ve r du e .  Th e r e  ha s b e e n  t o o  mu c h  b land a c c e p tan c e  that ro u n di ng take s p l a c e 

in s e ve ra l envi r o nment s wi tho u t muc h  a t t empt b e i ng ma de to d e t e rm i n e  wh e t h e r  s u c h  a c c e p t 

a nc e ha s  b a s i s  i n  fa c t .  The wr i t e r is  al so c o nvinced that su c h  a h i gh d e gr e e  o f  r o und i ng 

o t  the sand gra i n s i n  b o th anc i e nt and r e c e n t  d e po si t s  indi c a t e s  that the indi vi dua l par 
t i c l e s  have t ra ve l e d tremendous di s ta n c es , a n d  that th e s a nd s have ha d l o ng h i s to r i e s  pr i or 
to th e i r f i na l  de p o s i t i o n to fo rm t h e  d e p o s i t s 1n whi c h  th ey a r e  now found , T h e  n ea r ly 

p e rf e c t  ro u nd i ng o t s a n d  g ra i n s  a s  t h o s e  i n  t h e  Upper Camb r i a n a n d  L o w e r  Ordovic ian fo rma 

t i o n s o r  the u p p e r Mi s s i s s i p p i Va l l ey w o u l d  s e e m t o  c ompe l t h e  c o nc lu s i o n  t h a t  t h e i r 

h i s t o ry p ri o r to e n t r an c e  i nt o the s e  f o r mat i o n s  must b e mea s u r e d  in mi l l i o ns o t  y e ar s .  

T h e  a b o ve c o n s i d e ra t i o n s  a pply only t o  pa r t i c l e s  o t  t h e  f i n e  t o  c o a r s e  sand gra d e . 

They do no t a p p ly to pa r t i c l e s i n  t h e  range f r o m  granu l e s to b o u l d er s .  Ro un d i ng o t  pa r 

t i c l e s  o t  t he s e d i m e n s i o ns ha s b e e n  w e l l  s tud i e d by Wen two rt h ( 1 9 19 ) . and o t h e r s  a n d  t h e  

e x p l a na t i o n  o r  s u c h  r o u nd i ng do e s  no t s e e m  t o  b e  a d i f f i c u l t  pr o b l e m .  

T h e  q uartz  grai ns  o t  t h e  s a n d s  no rth o f  T i l la mo o k  Head a l s o  d 1 t f e �  f r o m  tho s e  s o u t h  
o f  C a p e  Fa l c o n i n  c o nt a i n i n g  an abu n dan c e o f  i n c l u d e d a n d  atta c h e d  magn e ti t e  a nd i lmeni t <· �  
Gra i n s  o f  q u a r t z  w i t h  i n c l u s i o ns o t  t h e s e  m i n e ra ls may b e  found s o u t h  o f  C a p e  Fa l c o n ,  b u t  

a r e  n o t a s  c o mm o n  a s  i n  t h e  s an d s  no r t h o f  T i l l a mo o k  H e a d . 

T h e  s a n d s  b e tw e e n  T i l l a m o o k  H e a d  an d Cape Fa lc o n c o ntai n a c o n s i d e rab l e ,  and in s o me 
c a s e s  a d o m i na n t , p e r c e nt a g e  o t  a n gu l a r  pa r t i c l e s mi ngl e d  w ith r o u n d e d par t i c l e s .  S i m i 
l a r ly , t h e  q ua r t z  s a nd s o f  t h i s  pa r t  or t h e  b ea c h e s  c o ntai n a c o ns i d e rab l e  q u a n t i ty o t  
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gra i ns w i t h  i n c l u s i o ns o f  i l m e n i t e and magn e t i t e . T h e  sands north of T i l lamook Head are 

t ho u ght to have b e a n  b r o u ght to t h e  s e a mai nly b y  the C o lu mb i a Rive r ,  wh e r e a s t ho se so uth 

o f  Cape  Fa l c o n  a r e  b e l i e ve d ( 1 )  to have b e en d e r i ve d  fr o m ero s ion of the  T e rtiary sand

s to n e s of t h e  s h o r e ; ( 2 )  t o  have b e a n  b r o ught t o  the s e a by th e s t r e a m s of that ' pa rt of 

the c oa s t ;  and ( 3 )  to have c o m e  f r o m  p o i n t s  far t h e r  s o u t h  a t  so me t i me before the r e c a nt 

sub m e rg e n c e  o f  t h e  c oa s t .  T h e  s a nd s b e twe e n  T i l lamo o k  H e a d  a nd C a p e  Fal con we re partly 

d e r i ve d  f r o m  b e a c h e s  n o r t h  of T i l lamoo k Head, pa rtly from  t h e  ro c ks of th e c o a s t  b e tw e e n · 

Ti l l amo o k  ! l e a d  and  C a p e Fa l co n , a n d par t ly from b eac h e s s o uth o f  C a p e  Fa l o o n . 

Mo s t  sands  o f  t h e  du n e s  a nd b e ache s have shiny surfac e s ,  and mo s t w e l l �rounded 

grains have su rfa c e s of a hi gh d e gr e e or b r i l l i an c y .  O n ly an oc c a s i o na l pa r t i c l e ha s a 
qfro s t e d "  s u r fa c e .  

O n e  o f  t h e  mo s t  i m p r e s s i ve f e a tur e s o f  the coas tal sands i s  t he i r f i n e ne s s .  

Wantwort h • s  ( 1 , 2 2 ) c l a s s i f i c a t i o n  o f  sand s o n  t h e  ba s i s o f  di mens i o n  i nc l u d e s  f i ve 

c la s s e s , a s  f o l l o ws : 

Very c o a r s e •· gro.i n a d  

C o ar s e • gro.i n e d  

l.t e di u m - grai n e d  

F i n e - gra i n e d 

Vary f i ne - gra in e d  

1 - 2 111111 
1/2 - 1 mm 
1/4 

1/8 

1/1 6  

- 1/2 mm 
- 1/4 mm 

- 1/8 mm 

Exc e pt f o r  t h e rare d e po s i ts or b o ul d e rs and grave l s  a n d  thin ve ne e r s r e s u l ting 

fro m the b l owing away of t h e f i ner ma t e r ial s , t h e r e  ar e few coars e �grained sands ( Wentworth 
c l a s s i f i c at i o n )  on the b e a c h e s .  Many sands may b e .c la s s i f i e d  a s  me dium - gra i n ed and per-

haps m o r a  a s  f i n e - g ra i n e d .  Me d ium - grai ne d s a nd with mu c h  coarse material  is  p re s ent from 

B o i l e r Bay to S i l e t z  Bay a nd for a di s tan c e n o r t h  o f  S i l e t z  Bay .  T h e r e  a r e o t h e r  patches 
o r  s ma l l  e x t e n t , Th e s e  s a n d s  a r e  at the h i gh and mi d t i d e l e ve l s  and have their maximum 
qu a nt i ty i n  the ra nge from 1/4 t o  1/2 mm. The b l a c k  s a n d s  a r e usua l ly f i n e r  grained than 

th e  o t h e r s o  

Divi s i ons of t h e  B e a c h e s  

Fo r purpo s e s  of d e s c r i p t i o n  i n  t h i s  r e po rt t h e  Or e g o n  b ea c h e s  f r o m  C o o s  Bay to t h e  

mo u t h  of th e C o lumb i a  R i ve r  h a v e  b e e n divided i nto part s s e parat e d b y  promine nt head land s 

o r  s t r e tc h e s o f  c l i f f e d  c o a s t . S e ven d i vi s i o n s have b e e n  ma d e  wh i c h  a r e  as fo l lows : 
( 1 ) C o o s  Bay t o  H e c e ta H ea d ;  ( 2 )  C a p e  P e r pe tua to Otter Ro c k ;  (3) B o i l e r  Bay to Ca s c ade 

H ead ; ( 4 )  C a s c a d e  H e a d  t o  C a p e  Lo o ko u t ; (5) C a pe L o o ko u t  to C ap e ' Fa lcon ; {6.) Cape Fa lcon 
t o  T i l l a m o o k  Head ; and ( 7 )  T i l l a mo o k H e a d  to and i nc l udi ng the b ea c h e s on both s i d e s  of 

the m o u t h  of the C o lumb i a  R i ve r .  
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( 1 ) B e a c h e s f r o m  Co o s  Bay to H e c e ta H e ad 

T hes e b e ac h e s  can read i ly b e  d i vi d ed  into thr e e  parts  wh i c h  a r e : C o o s  Bay to W i nc h e s t e r 

Bay o n  t h e  s o u t h  si d e o f  the mo u th o f  the Umpqua Rive r , mouth o t  t h e  Umpqua River to mo uth 

o f the S i u s l aw Rive r  at Fl o r e nc e ,  and mo u t h of the S i u s law Rive r  t o H e c e ta H e a d .  

The b e a c h  f r o m t h e  s o u th e nd o f  t h e  C o o s  B ay spit t o  the  no r t h  s i d e o f  the vi l lage o f  

W i nch e s ter Bay i s  c o n s i d e rab ly i s o la t e d  o wi ng t o  t h e  fo l l o w i ng c o n d i t i o ns � di s tanc e f r o m 

U . S ,  Hi ghway 1 0 1 ; l i mi t e d  areas o n  t h i s pa rt o f  t h e  c o a s t  s u i tab l e  f o r  s e t t l ement ; the 

pr e s enc e o f  an extens ive and c o n t i nu o u s  dun e area b e tween t h e  h i ghway and the  s ea ; and the 

pre s e nc e of s l oughs a nd dune la k e s  on t h e  lan d s i d e  of the dune a r e a . Thi s b each i s  gently 

grade d  wi th a b road t i dal zone ,  a b a c k  b each wi th wind drift  d e po s i t s ,  and it has a wi de 
dune ar e a  throughout  i t s  entire ext e nt . The s ands are  genera l ly f i n e -grai ned  and are 

large ly c o m po s ed of quart z .  Ue d i u m - gr a i n e d  sands ar e pr e s e nt o ve r pa rt s o f  the area or 

high tide  l e ve l and i n  some p l ac e s o ve r mid and low t i d e  l e ve ls .  The sands are genera lly 

a pale , · y e l lowi � h-gray color  with dark s pec ks ( fi gs . 1 ,  2 ) .  F r o m t h e  south e n d  o f  the 

C o o s Bay s p i t  to the do c k o f  the Umpqua C o a s t Guard stati o n  on the  s o � t h  s i de of  the mo u th 

o f  t h e  Umpqua River, thi s beach c o ntai ns no co nc entrat i o n o f  h e a vy  m i n e ra l s .  The b each at 

the vi l lage o f  Winche s ter  Bay is c o mpo s e d  larg e ly of the same kinds of s ands as make u p  the 

b eache s o f  th e south end o f  the C o o s Bay sp i t ,  but there  are a few p lac e s  o f  spo tty c o nc a n �  

trati o n  o f  h e avy mineral s ;  no ne o f  t he s e  c o n c e ntrat i o n s  i s i m p o r tant . 

De s cri ptive analyses  of the sands are given in tab l e 1.  The analy s e s  show  that the 

dimens i o nal grade in largest quantity is b e tween 1/4 and 1/2 mm and that mo st sands are 

from  3/5 t o  4/5 quartz and feldspar ; par t i c l e s  of rock are pres e nt in e ve ry sampl e . 

Z i r c o n ,  magn e t i t e ,  i l menite,  c h r o mi t e ,  o l i vi n e , e p ido t e , and garnet  are re pre s ent e d  by a 

m e r e  trac e o r  no t at a l l .  Thr ee analy s e s  a r e  given b e l o w  ( no s .  4 ,  2 0 ,  and 26 ) ;  

Sand c o l l e c t e d  at h i gh tide l e ve l  2 mi les no r t h  o f  t h e  C o a s t  Guard trai l - on C o o s  B ay 

s p i t  ( no . 4 o f  tab l e ) .  

· l/4 to  1/2 mm - 1 2 . 2 0? 

Angu lar to r o und c lear quar t z 7 , 60  % 
Ro un de d  y e l l o w  q uartz  2 . 10 
Ro unded r o c k 2 .  30 

1[6 to 1[4 mm - az, oo% 
Angu la r  to subangular c l e ar quar tz 6 7 . 60 % 
Subangular to round yel lo w quar t z 1 0 . 10  
Rounded  rock  6 . !1 5 
R o u n d  g r e e n  mineral  ( e p i d o t e and 

o l i vi ne ) 1 . 5 5 
Ro und p i n k  garne t  o . Bo 



1 2  C o mpo s i t i o n  o f  Oregon  C o as t  Sands fro m C o o s  Bay to Co lumbia River 

1/16 to 1/8 mm � o. 8o� 

Angu l ar quar t z 

Roun d o l ivi n e 

Round b l ac k  m i n e ral s ( magne t i t e , 

i lme n i te , c h r o mi t e , hornb l ende ) 

Gar n e t  

C l e a r  quar t z  a n d  f e l d s par 

Y e l l ow quar t z  

Ro o k  

Gr e en mi n e ra l  

G ar n e t  

B l ac k m i n e ral 

Z i r c o n  

To tal 

o. )o 
t r a c e 

75. 65 � 
1 2 . 20 

? · 2 5 
1 . 80 
0 . 80 
0 . 30 
o . oo 

100 � 00 � 

Sand c o l l e c t e d  at low- t i d e  l e ve l  1 mil e s outh o f  C oa s t  Guard tra i l  at Saunders Lake 
( n o .  20 o f  t ab l e ) . 

1/2 to 1 mm � 
Subangular to r o un d  c le ar quart z 

Round y e l l ow qua r t z  

Round r o c k  

l/4 to 1/2 mm - 8 1 . 15� 

Sub angu l ar c l e ar quar t z  

Subround ye l lo w  quar t z  

Round r o c k  

l/8 to 1/4 mm - 2·45% 

Tota l s  

Suban gu l ar c l e ar qu a r t z  

Subangular y e l l o w qu ar t z  

Rounded r o o k  

C l ear quart z a n d  feldspar 

Y e l low quartz 

Roc k 
B l ac k  mineral 

Z i r c o n  

T o t a l  

)6. 60 � 
2 1 . !1 5 
22 . 60 

4 2 . !JO � 
2 5 . 00 
:) 2 . 10 

o . oo 
o . oo 

100 . 00 "' 

L o c a l  c o nc ent r a ti o n  at high -tide  leve l ,  Winche s t e r  B ay at v i l lage . The o n ly concentra

tion b etwe en C o o s  B ay and m o u t h  of Umpqua R i v e r  ( no . 28 of t ab l e , wei ghted analy11 a ) . 
1/4 to 1/2 mm - 2 . 80% 

Sub an gu l a r  to ro und c l e ar qu a r t z 

Round y e l l ow quar t z  

Round ro c k  

7· 75 � 
1 . 10 

0 . 2 5  



Fig. 1. Sands from high tide level, two miles north of beach end of U. S. Coast Guard trail across 
Coos Bay Spit. (X 80) The black grains are dark to block rock. The light-c9lored grains 

are quartz; some contain inclusions which are commonly magnetic. There is an occasional well
rounded grain, one of which is shown in the lower part of the figure. The slight degree of rounding 
of the quartz grains is noteworthy. Compare with sands of Figs. 4, 10, and 11. The sands were im
mersed in a chloronaphthalene (index of refraction 1.63) when photographed. 

Fig. 2. Sands from high tide level about 3 miles south of the mouth of the Umpqua River. (X 80) 
The black grains are composed of dark rock. The light-colored grains are quartz, some of 

which contain inclusions. These are believed to be long-traveled sands. The limited degree of round
ing is noteworthy. Compare with sands of Figs. 3, 10, and 11. Sands were photographed in chloro
naphthalene. 



T o t o. l c 

D i vi s i o n s  o f  the Beac h e s  

Angu lar t o  w e l l - ro un de d c lear quar t z 

Angular  to w e l l - r o u n d e d  y e l l ow quartz  

R o u n d e d  r o o k  

R o u n d e d  gr e e n m i n e r a l s ( e p i d o t e  and 

o l i v i n e ) 
Angu l a r  ( s o m e  v e ry ro und ) pi nk gar n e t 

H o und e d  magn e t i t e  

R o u n d e d  i l m e n i t e  a n d  c hr o m i t e  

M o s t l y r o u n d e d  qu ar t z  

Gr e e n  m i n e ral ( epi do t e an d o l i vi n e ) 
P i n k  garnet  

Z i rc o n  

Magn e t i t e 

I lm e n i t e  and c h r o m i t e  

C l e ax• qu a!'t Z and f e l d s par 
Y e l l o w  qua r t "�:  

Ro c k  
Gr' e e n  mlne r<J.l 
Garn e t  
Zi r•c o n  
Llagn o t :t t o  

I l m e n i t e  and c h r o m i t e  

L o c at i o n  and Analy s e s  o f  Samp l e s  
o f  

S an d s  f r om C o o s  Bay t o  mouth o f  Umpqua River 

Tab l e  l .  

5 · 5 5  
2 .  30 
5 . 40  

1 1 . 1 0  

1 . 1 5  

0 . 50 
0 . 20 

0 . 5 5  

2 . 05 

4 . 11 5 

% 

5 6 . 2 0  % 
8 . 4 5  

:J , 2 5 

6 . 0 5 

2 . 50 

0 . 5 5 
7 , 4 5  

1 5 . 5 5  

100 . 00 % 

1 .  End o f C o o s  B ay C o ast Guar· d  t r a i l to be ach o n  C o o s  Bay Spi t ,  high t i d e  l e ve l .  

2 .  P o s i t i o n  s ame o.s no . 1 ,  m i d t i d e  l e ve l . 

:J, P o s i t i o n s am e  as no , 1 ,  l o w t i d e  l e ve l .  

1 3  

4. Two m i l e s no r th o f  C o o s Uay C o a s t  Guard t r ai l to b e a c h  o n  C o o s  Bay S p i t ,  hi gh t i d e  l e ve l .  

5 •  S ame p o s i ti o n  a s  no , 4 ,  m l d  t i d e l e ve l .  

6 c  S a m e p o s i t i o n  a s  n o , 4 ,  l o w  t i d e l e ve l , 

7, Two to thr e e  m i l e s  n o r t h  o f  C o a s t  Guard trai l to b eao h o n  C o o s  Bay S p i t ,  h i ah t i d e  l e ve l .  
B .  Same  p o s i t i o n a s  ri o , 7 ,  l ow t i d e  l e ve l .  
, ,  Thre e  mi l e s  no r th o f  C o o. s t  Gu a r d  tro.i l t o  b each o n  C o o s  B o.y S p i t ,  hi gh t i de l e ve l .  

10 . Four m i l e s  north o f  Coast Gua r d trai l t o  b e ach o n  C o o s  B ay Sp i t ,  h i gh t i d e  level. 

1 1 .  t i d e  l e ve l .  F i v e  mi l e s nor th o f  ab o v e  s tar t i ng po i nt,  high 

1 2 . 
l ) o  

1 4 .  
1 5 , 
1 6 .  
l 7 o  

1 8 . 
1 :1 ,  
2 0 . 
2 L 

S i x  " 

Seve:>  " 

Eight " " " 

N i n e  " " " 

Ten " 

E l e v e n  " " " " 

" " .. 

" " 

" " .. 

" " " 

" " n: 
" " " 

. .  " 

" 

" " 

" " 

" " 

I I  I I  
One m i l e  s o u t h  o f  S a u n d e t" S  L a k e  C o a s t  Guard t rai l t o  b e a c h ,  hich t i d e  l e ve l .  
S a m e  p o s i t i o n  u s  n o  1 8 , m i d t i d e l e ve l .  
S a m e  p n s i t i n n  a •  n o . 18 , l o w  t i d e  l e ve l ,  
E n d  o f  S a u n d e r s  L a k e  C o a s t  Guard  trai l t o  b e ac h ,  h i gh t i de  l e ve l .  
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Tab l e  1 ( C o n • t . ) 

2 2 ,  Mouth o f  T e n - mi l e  C r e e k ,  Saund e r s  Lake , h i gh ti de l e ve l .  

2 ) , Four m i l e s  s outh o f  mo u t h  o f  Umpqua Rive r ,  h i gh ti d e l o ve l .  
24. Thr e e  u n u n u u u u u 

N o . 

1 .  

2 ,  
) . 

. 4 , 
5 ·  
6 .  
7 · 
8 .  
� .  

1 0 . 
1 1 .  
12 . 

l J .  
14 . 
1 5 . 
16 ,  

1 7 . 
1 8 .  
1 9  ., 
2 0 .  
2 1 . 
2 2 ,  
2 ) . 
2 4 , 

2 5 . 
2 6 . 
2 7 . 
2 8 .  
2 9 . 
JO . 
3 L 

Two " " " " " 

O n e  mi l o  " " " " " 

South s i d e o f  m o u t h  o f  Umpq ua River,  h ! gh t i de l e ve l .  

� i n c h e s t e r  Bay a t vi l l age , l o c a l  c o nc e nt rati o n ,  high t i d e  l e v o l ,  

g r e a t e r  
than 
2 mm 

" " " " the c o mmo n sand of the b e ac h ,  h i gh t i d e  
" 

" 

" " 

" " 

1 - 2  mm 1/2 -� 
o . 8o 

5 · 50 
0 . 8 5  

4 . 5 5 
6 . 15 

) . 00 

5 J . OO 
2 4 . 1 5 
14 . 10 

6 . o o 
1 1 . 50 

0 , 2 0  
l . 5 5  

2 .  70 

l o c al c o nc e ntrati o n ,  h i gh t i de l e ve l ,  

J u s t  s o u th o f  o l d  p i e r ,  h i gh t i d e  l o vo l .  

Uochan i c a l  Analyses  o f  San d s  

C o o s  B ay t o  Umpqua Rive r 

1/4 · 1/2 mm 1/8 - 1/4 mm 

77 - 35  
84. 50 
1!4 . 75 
1 2 , 2 0  

6 5 . 9 5 
84 , JO 
2 3 . 00 

1 4 . 90 
4 7 . 00 
7 L JO 
59 - 10 
44 . 50 
74 . 0 5  
84. 70 
8 9 . 50 
6 6 . 75 
8 1 . 8 5 
6 9 . 10 

79 . 2 0 
8 1 . 1 5  
88 . 35 
78 . 2 5 
8 7 . 40 
8 6 . 40 
9 2 . 2 0  
62 . 75 
66 . 90 

9 . 6o 
2 ) . 2 0  
1 5 . 40 
;6 , 4 5 

2 1 . 50 
1 0 , 0 0  
14 . 40 
8 7 . 0 0  

� . 1 0 
9 . 20 

76 , !JO 
8 2 . 2 5 
5 3 . 00 
2 5 . 11 5 
40 , !JO 

2 , 50 
1 . 8o 
1 .  20 
11 , 50 
1 - 7 5  

1 8 c 1 5 

30 . 90 

o . 45 

, . 45 
7- 50 

2 L 7 5  
12 . 60 
1 ) . 00 

6 . 0 0  
1 7 . 7 5 

8 , 20 
8 1.. 70 
74 , 4 5  
77 . 8 5 
6 ) . 2 0  

1/ 1 6 - 1/8 Dim 

o . 35 

o . Bo 
o . 4o 
o . 35 
0 . 1 0 
2 . 8 5 

0 . 2 5 

o . 4o 
0 , 2 5  

0 . 20 

8 , 5 0 

2 . 35 
6 . 7 5 
o . 35 

leve l .  

l e s s  than 
1/1 6 ma R e mar k s  

c ement sand 
u It 
tt " 

U II 

.. .. 

tt II 
It II 
" .. 

It II 
ft It 
It u 

.. 

" It 
t1 u 

n " 

b lac k san d 

bayhead 

b l a c k sand 
" u 
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M i n e ra l  Ana ly s e s  o f  Sands 

C o o s  B ay t o  Umpqua Ri ve r 

O.uar t z  Gre o n  I l m e n i t e  

.!!2.- �' e l dsear Mi n e r a l s  Ga r n e t  � l.!a�n e t 1 t e  C h r o mi t e  Ro c k  R e mar k s 

L 8 8 . JO t r a c e t r u c e  r a r e  grai n 0 . 0 5  o .  JO 1 1 . ) 5 

2 .  6 7 , 2 5  n o  n o  n o n e n o n e  no ne n o n e  )2 . 75 
.3· 7 _3 , 2 0 " " " .. 2 6 . 8 0 

4 . 8 7 . 8 5  L 8o o . 8 o .. 0 . 30 9 - 2 5  

5 · 6 8 . 6 0 t r- a c e t r a. ('  e " none  J L 40 

6 ,  78 o 8 5  " " " " 2 1 . 1 5 

7 ' .. .. n o t  analy z e d  
8 .  5 6 . 10 rare grai n. " 1� 3 .  90 

9 ·  64 . 40 none " J 5 , 60 

10 . 64 , 2 0 1 . 0 5  r a r e  g r a i n 0 ,. 1 5 34 . 6o 

l l ,  8 8 ., 20 n o n e  none 1 1 . 80 

1 2 .  6 9 . 0 5  " .. 30 . 9 5 

1).  76 . 40 .. II 2 ) . 6 0 

14 , 6 5 . 80 t r a c e .. t r-a c e  )4 ., 2 0  

l 5 o  77 . 0 5 " no n e  2 2 . 95 
1 6 .  6 5 . 9 5 " .. 34 . 0 5  

17o r- a r- e  gr-ai n no t analy z e d  

18 . 8 1 . 5 5 no ne l i  18 . 4 5 
1 9 o  76 < .35 " 0 . 10 2 3- 55 
2 0 .  6 7 . 90 .. t r u c e )2 . 10 
2 1 .  72 . 60 rar_, grain " 27 .40  
2 � .  8 8 . 25  n o n e  1 1 - 75 
2 3. .. n o t  analyz e d  

24 . .. " " 

2 5 . 64 . 8 5  .. 35 . 1 5 
2 6 .  .. .. .. 

2 7 . 9 _3 . 60 1 . 50 .. 0 . 20 4 . 70 

2 8 . •  64 . 0 5 6 . 5 5  2 . 4 5  0 - 5 5  8 . 5 5 1 4 . 60 _3 . 2 5 b l ac k sand 
29 . trac e t r a c e rare grai n o . 4o 0 - 95 not  c o mp l e t e ly 

analy z 9 d  

_30 ,. 68 . 90 L O O L OO t r·ac e 1 0 . 6 5  1 2  • .35 6 , 1 0  b la c k  so.nd 
31 . 82 ,. 9 5 none t r a c e 1 7 . 0 5  

* D e no • s s  pe r c e n tage  b y  w e i c h t ,  t hat i s ,  s p e c i f i c  gravi ty o f  grai n s  has b e e n c o n s i d e r e d .  

T h e  b e ac h  f r o m  t h e  mo u th o f  t h e  Umpqua Rive r t o  t h e  mouth o f  t h e Sui s l aw R i ve r  i s  gently 
gra d � d  w i t h  a b r o a d  t i da l  zo n e .  Bae. k o f  t h e  b each t h e r e  i s  an area  o f  dun e &  wh1 c h  i n  many 
p l a.<; e s ,  parti .:: u l a.r ly j u s t  no r th of t he Umpqua Rive r .  1 s mo r e  t h an a mi l e  w lde . The s and s a.r e 

mai nly c o mpo s e d  o f  quartz  and f e l d s par and no c o nc e nt r at i o n  o f  b l a c k  min eral part i c l e s  wa s 
f o u n d  e i t h e !' o n  t h e b e a c h  o r  i n  t h e  dun e ar e a s , e xc e pt f o r  a s ma l l  quant i ty r. e ar h i gh t i d e  
l e v e l  � n  t h e  no r t h b a n k  o f  t h e  U m p q u a  R i v e r  n e ar i ts m o u t h •  a.n d a l s o  o n  t h e b a c k  b e ac h  o n  t h e  

no r t h s i d e  o f  t h e  m o u t h  o f  th e S i l t c o o s R i ve r .  N e i t h e r  o f  the s e  c o nc en t rat io n s  i s  i m p o r t an t ,  

A n a ly s e s  a r e  g i v e n  i n  tab l e  2 ( no s .  l m l l ) _  



C o mpo s i ti o n  o f  Or ego n  C o as t Sands from Co o s Bay t o  C o l umbia R i ve r  

L o c at i o n  and Analy s e s  o f  Sampl e s  

o r  

Sand s f r o m Umpqua Rive r to ll e c e ta H e a d  

Table 2 .  

1 .  N o r th B e a c h , U m p q u a  DaY , s p i t at mou th o f  Umpq ua Ri v e r at e n d  o f  C o a s t  G u a r d  t ra i l 

to b e ac h , h i g h  t i de l e vo l .  

2 .  No r th b a n k  o f  t h e  Umpqua Ri ve r o n  i n s i d e  o f  t he Umpqua S p i t , l o w  t id e l e v e L  
3 o  O n e  m i l e north o f  e nd o f  C o a s t  Gu� rd tr ai l t o  b e ac h ,  h i gh t i d e  l e ve l �  
4 o Same p l ac e a s  numb e r  3 ,  low t i d e  l s ve l .  

5 · C r e e k  ab o u t s i x  mi l e s no r th o f  C o a s t  Guar d  trai l to b e a c h ,  h i gh t i d e  l e ve l .  

6 . N o r t h  s i d e  o f  m o u t h  o f  S i l t c o o s R i ve r ,  sma l l c o n c e n trat i o n  o f  b l ac k m i ne ra l ,  h i gh 

t i d e l e v e L 

7 . Two and a h a l f  mi l e s  no rth o f  m o u th o f  S i lt c o o s  R i ve r ,  ab o u t  2 f e e t  f r o m  number 8 ,  
h igh t i d e  l e ve l . 

8 .  Tw o  and a h a l f  m i l e s  no r t h  o f  t h e  mouth of th e Si l t c o o s R i ve r ,  s an d s  b l o w n  b y  w i n d  

f ro m  th e t i d a l  zone and d e po s i t e d a t  h i gh t i d e l e v e l .  

' '  Lag granu l e s ,  th r e e  mil e s no r t h  o r  t h e  mo u th _ o f  t h e  S i l tc o o s Rive r ,  s an d s  d r i f t e d  

i nto r i p p l e s by w i n d  wi th th e f i n e  san d s  b lown away , high t i d e  l e ve l .  

1 0 .  W i n d  l ag granu l e s ,  f our mi l e s north o r  mouth o f  S i l t o o o s  R i ve r ,  h i gh t i d e  l e ve l . 

1 1 .  Two m i l e s  s o ut h  o f  mout h of Sui s law R i ver,  near low t i d e  l e v e l .  

1 2 ,  N o r th o r  j e tty o n  th e n o r th s id e  o f  the Sui s l aw R i ve r ,  l o w  t i d e  l e ve l .  
1 3 ,  S a me p l a c e a s  n u m b e r  18 , h i gh t i d e  l e vo l . 

14 . Ab o u t t � o  m i l e s  nor th o f  mouth o f  Sui s l aw R i ve r ,  H e o e ta B e a c h ,  l o w  ti d e  l e ve l .  

1 5 .  Same p lac e a s  numb e r  14 , high t i d e  l e ve l . 

16 .  4 50 0  f e e t  s o u t h o f  the mo u th o r  S u t t o n  C r e e k  at n o r th a nd o r  t h e  Su i s l aw C o as t Gua r d  

patro l ,  beginning  o f  c o nc e nt rati o n  o f  b l ac k s a nd s ,  h ig h t i d e  l e ve l .  
17.. )000 f e e t  s o uth o f  t h e  c r e e k  o f  nu mb e r  1 2 ,  chann e l through fi n ,  h i gh t i d e  l e vo l .  

18 " 2000 f e e t  so u th o f  c r e e k  o f  numb er 1 2 ,  channel s amp l e  th r o ugJ:l. 8 1 1 ,  h i gh t.i d o  l e v e l . 

1 , .  1 8 0 0  f o o t s o u t h  o f mo uth o f  cr e e k  o f  numbe r  12 , no r th e n d  o r  t h e  c o n c entra t i o n  o f  b l ack 

san ds , val u e s  b e c o mo l e a s  w1th de pth. Samp l e  fro m su rfac e ,  h i g h  t i d e  l eve l .  

2 0 .  C o mpo si t e ,  no t ave r age , o f 1 6  to 18 . 

Mechan i c al Analys e s o f  Sand s 

Umpqua River to llo o e ta H e ad g!"'late! ·  
than l e s s  t h an 

N o . 2 mm 1 • 2  mm lL2 · 1  lllJD 1L4 · 1L2 mm lLB · l /4 mm 1 Ll 6 · 1LB mm 1Ll 6  m m  R e marks 

1 .  6 2 . ,0 3'/ . 1 0 trac e 
2 .  L 30 7 3 . 80 21� . !)0 . .  

3 < 2 6 . 70 7.3 . 00 0 .  30 
4 . 0 . 70 5 0 . 70 4 8 . 6 0 

5 ·  t rac e 1 8 . 35 8 1 . 30 0 . 3 5  
6 .  2 2 . 60 7 5 . 0 5 2 - 3 5  

7 - 68 . ,5 31 . 0 5  trac e 
6 .  8 ,3 . 1 5  1 6 . 8 5  

!} o  1 5 . 1 6  4 8 . 14 35 . 14 1 . 5 6 trac e 
1 0 .  o . 1 1 o  1 1 . 8 0 5 ' ·  2 5  2 5 · 50 2 . 4 0  0 . 6 5  
1 1 .  0 . 4 5 47. ,0 5 1 . 6 5  trac e 
1 2 .  0 . 50 5 7 . 2 0  4 1 . 6 0 o .  70 L. T . , N .  s i d e 

S u i s l aw R i ve r .  

1 ) .  ; . 6 5  8 8 . 50 7 · 8 5  H .  T . , N .  s i d e 

S u i s l aw R i ve r .  

1 4 .  0 . 1 5  4 ; . 50 5 5 · 35 1 . 0 0 L. T . , 2 m i l e s  

N .  Sui s law R i v .  



g r e a t e r  

tha.n 

Divi si ons of t h e  B e ac h e s  

Me c hani cal Analy s e s  o f  Sands 

Umpqua River to H e c e ta H e a d  

{ C o n • t , ) 

Jlo . 2 mm 1 · 2 mrn 1/2 - 1 mm �/2 ���� 1/ 8 - �/4 mm 

1 5 .  4 . 20 

1 / 1 6 · 1/8 mm 

2 6 . 1 0 

17 

l e s s than 

Yl 6 rnm R e marks ----

H . T . , N .  s 1  
Sui s law Ri 

1 6 . 67 6 2 . 6 7 2 0 . 6 6  Blac k  sand 

10 . 2 5 7J, l 5  1 2  Go II II 

10 , 8 5  76 . 1 0 1 J , 0 5 II 

o , zo �� z .  s o 4�.  70 2 . 10 II II 

l:ineral Analy s e s o r  Sand s 
Umpqua iU vcr to H e c c ta Head 

O.uar t z  Ollv1ne I lmenite 

�· F e l d spar E2i d o t e  Gar-n e t Z i r· c o n  Ltasn c t i  t c  C h ro m l t e  no c k R e l!lark s 

1 .  � 1 . 8 0  8 . 2 0 

2 ,. 86 . 9 5 l J .  0 5  

J . N o t  analy z 

ll . 8 6 , J5 1 J . 6 5  
5 · N o t  analy z 

6 .  98 . 75 0 . 50 0 . 2 5  O . JO 0 . 20 

7· '-- -·····-·-· · -I  N o t  ano.lyz 

B .  78 . 70 
·v--- · · ·  2 L JO 

,. 5 2 . 1 4  2 . 2 6  0 . ,0 1� 2 . 1 0 J. 5% s h e l l  

1 0 .  5 7 . 75 ;8 . 5 5 J . 7% II 

J 
1 1 .  'J llo t  anal y :  

12.  84 .. 60 0 . 05 0 . 1 5 1 5 . 2 0  L o w  t i d e  

1J. 84 . 8 5  1 5 . 1 5  H i gh tide 
1 4 .  81� .  8 5 tra.c e truc e trac e 0 , 20 l J - 9 5  Low ti d e 

1 5 . 4 s . 8 o 20. 05 6. ,5 2 , 6 5 11 . 2 5  14 . 35 5 · 95 H . T . , l e n.n 

b l o.c k s an 

1 6 . * 6 2 . 00 l 2 . l .J  6 . 9 7  0 . 7.3 L B O  'l . 8o 9 - 57 Lean b 1ac 

1 7 .  6 5 . 9 5 1 .) . 1 5  5· 2 5  p ,  o . ; 5 1 2 . 1 0  ) . 20 " 

1 8 . • 5 9� 2 .3 9 •. 6 0  4 . 5 7  O . J7 0 . 50 5 . 6 o  2 0 . 1 3 II 

19o 2 6 ,. 75 24 . 1 0 6 . 11 0  trac e 2 , 8 0 39 · 95 Rich  
2 0 .  ,:, 56 . 5 5  1 J . 2 J  4 . 4 9  o . 6J 1 .  2 7  9 . 02  14 . 8 � Co mpo s i t e  

* Deno t e s  p e rc en tage by w e i ght , that i s ,  sp e c i f i c gravi ty o f  gr<J.i n s  ha s b e e n  c o nsi dered.  

H e c e t a D e a c h  e x t e n d s  fro m t h e  n o r th s i d e  o f  t h e  S u i s 1 cw Ri v e r  to S e a  L i o n  P o i n t  J u s t  

s o uth o f  Heceta Head . The beach i s  gently grad e d  an d i s  c o mpo s e d o f  c l e an, y e l l o wi s h-gray 

sand . It is b ac k e d througho u t  i t s e n t i r e  e x t e h t  by a wi de  dune ar e a ,  but the dune s are 

st n.b i l i z e d  by v c �o ta t 1 o n .  

H e c e t a  B e ac h  i s  s e parated i n t o  t w o  pa r t s  by Sut t o n  C r e e k whi c h  f l o w s  o v o r  a s a nd - f i l l  

b a y ,  T h e  s an d s  o f  b o th b e ac h a n d  dun e s a r e  c o mpo s e d  mai n l y  o f quart z and f e l d s p ar . A s rna 

c o nc e n t r a t i o n  o f  b l a c k  mine ral s i s  p r e s e n t  at h i G h t i d e  l e v e l  to a b o u t  1 700 f e e t  s o uth fro 

Su t t o n  C r e e k  and the r e  is a mo der ato c o n c entra t i o n  f r o m  ab o u t 1700 f e e t  to ab out 5000 f e e t  



1 8 C o mpositi o n  of Orego n  C o a s t  San d s  from Coo s Bay to Co lumbia  River 

s o u t h .  E pi do t e , ol ivi n e ,  an d garn e t ar e  a s s o c i at e d  w i th t h e  b l a c k  mi n e ra l s . The wi dth 

o f  t h e b l ac k sand b e l t  range s f r o m  2 5  t o  JO f e e t and the thi c kne s s  may average 2 to 3 

f e e t .  I t  is e st i mate d t h a t  7000 to  8000 c ub i c  yard s o f c o nc e nt rat e  i s  avai l ab l e ,  f r o m 

w h i c h  i t i s e s t i mat ed  t h a t  3 500  t o n s  of i l m e n i t e  an d chromi t a ,  650  t o n s  o f magn e ti t e , 

and 70 t o n s  of z i r c o n  c o u l d  b e  e x t r a c t e d .  A n a l y s e s  o f  the sands f r o m  th i s  l o c a l i ty ar e 

giv e n  i n  t ab l e  2 { nc s .  1 2 - 2 0 ) ,  and a d e ta i l e d  ana ly s is o f  n o . 1 8  i s  g i v e n  b e l o w .  

S a mp l e n o . 1 8 of ta b l e ,  8 � inch c ha nn e l ,  h i gh t i d e  l eve l ,  2000  f e e t  s o uth o f Su t to n 

C r e e k  at t h e  n o r t h  e n d  o f  t h e  S i u s law C o a s t Gua r d  p a t r o l ,  w e ighted an a ly s i s .  

� l/2 mm - 1 0 ,� 

A n g u l ar to ro und e d c l e ar q u ar t z ,  

l grai n i n  2 0  with  f r o s t e d  s u r fac e 

Ro u nd e d  o l i vine and e p i do t e 

a� u n d ed r o c k  

.!.LL�.� l /4 m m  • 7 6 . 8 0 '� 
Angu l a r  t,o r o unde d c l ear qua r t z ,  

l grai n i n  J J  wi t h  f r o s t e d  s ur f a c e  

R o und e d  o l i v i n e  

An3u l nr- p i n k  unrn e t  

R o u n d e d  r o c k  

1/1 6  t �  l /8 mm - 13 . � 

S t r o n g ly magn e t i c  

Round e d  magn e ti t e  

M o d e r a t e ly magn e t i c • 1 . 73 % 

A n g u l a r  c l e a r  quartz  

Rou n d e d  o l i v i n e  a nd e p i do t e 

Angu l a r  p 1 nk and r ed garn e t 

R o u n d e d  i l me n it e a n d  c h r o m i to 

M i l d ly magn e ti c  • 9 , 47 -
Angular c l e ar quart z 

Ro u nd e d  o l i vi ne and e p i d o t e  

Angu l a r  p i n k  and r e d garn e t  

Ro u n d e d  i l m e nit e  and c h r o mi t e  

N o nmaGne t i c  - 1 . 50 -

Aneu l a r  c l oar quart z 

R o und e d  z i r c o n  

T o t a l s  
Qu a r t z  a n d  f e l dspar 

Gr e e n m i n e ra l s  
Gar n e t  

Z i r c o n 
:.:agn c t i  t e  
I l m e ni t e  a n d  c h r o m i t e  

Ro c k  

T o t al  

0 . 2 7 

1 . 80 

49 . 0 7 % 
5 - , 7  
J . 4 3 

18 . J 3 

o. so % 

0 . 03 

0 . 07 

0 . 10 

1 . 5 3 

1 . 0 7  

J . JO 

l . O J  

4 . 0 7  

l . l J' 

0 . 37 

5 9 . 2 3 •' p 
9 . 6 1 
4 . 5 6 

0 . 3 7 

o .  50  

5 . 6o 

2 0 . 1 3 

100 . 00 % 



D i v i s i o n s  o f  t h e  B e ac h e s 

Th o g e n e r a l ly p r e c i p i t o u s  c o a s t  f r o m  H e c e ta H e a d  to C a p e  P e r p e t u a  s o u t h  o f  Yachats 

has few b eac h e s ,  A l l  b e a c h e s a r e s ma l l a nd t h e  c o m p o s i ng m a t e r i a l s ar e p r o b ab ly v e ry 

m i g r at o ry .  � o s t  r o c k s o f  t h e  c o a s t  a r e  s l i ght ly r e s i s tant and p r o d u c e f e w  coar s e frag -

m e n t s .  S ma l l  c r e e k s  e n t e �  m o s t  o f  t h e  b ay s ,  and c o ar s e  ma t e r i a l s a r e  pr e s e n t  ab o u t th e 

m o u t h s  o f  m o s t ,  i f  n o t  a l l ,  o f  t h e m ,  C h i na C r e e k •  s o  nam e d b e c au s e  C h i n e s e  m i n e r s  

w o r k e d  t h o  s a n d  f o r  go l d ,  e nt e r s t h e  s e a at t h e  Mur i e l  0 .  P o n s l e r M e mo r i al Ways ide  Park, 
and o l i v i n e , e p i do t e , g a r n e t ,  and b l ac k m e ta l l i c minera l s  a r e  c o n c e n t r at e d  i n  s ma l l  but 

l o c a l ly v e ry r i c k  d c po � 1 t s ab o u t  i t s mo u t h .  Large pa rt i c l e s  r a ng i ng f r o m  pebb l e s  t o  

b o u l d e r s  a r e  m i n P. l e d w 1 t h t h e  san d s .  The vary i ng c o mp e t e n c i e s  o f  t h e  wav e s and c u rr e n t s  

o f  t h e  s e a  a n d  t h e  c u r r e n t s  of t h e  c r e e k  have r e su lt e d  i n  gr e at v a r i a t i o n s  i n  t h e  d e po s i t s .  

P at c h e s ,  l a r g e l y  c o m p o s e d  o f  b l a c k  me ta l l i o  m i n e r a l s ,  o f  g r e e n  m i n e ra l s  and gar n e t ,  and 

o f  c o a r s e ma t e r i � l s  ar o i n t e r m i ng l e d . Ana ly s e s  of the s an d s  ab o u t  the mo uth of C h i na 

C r e e k  a r e  gi v e n i n  t ab l e  J .  Detai l e d  a n a l y s e s  o f  two o f  t h e s and s ( n o s ,  2 1  3 ) a r e  g i v e n  

b e lo w .  

Mur i e l  0 .  P o n s l e r M e m o r i a l  � ay s i d e P ar k ,  gar n e t  & b l a c k sand , h i gh t i d e l e ve l ,  

w e i g h t e d  anal y s i s  ( n o . 2 o f  tab l e )  • 

.!J8 to 1/4 mm � 4 5 . 11_ %  

S t r onGlY magnet i c  
a o u n d e d ,  n e a r ly pur e magn e t i t e , 

s o m e  w i t h  qu a r t :t  a t t ac h e d  

�i l d iy magn e t i c  - 44 . 70 % 

Angu l ar· to r o u n d e d  c l e a r  quar t z  

Ro un d e d o l i vi n e  an d e p i do t e  

Angu l a r  g a !' n e t  

R o u n d e d ro c k  

Ro u n d e d  i l m eni t e  and c hr o m 1 t e  

N o n::tagn e t >. c  

Angu l ar to r o u n d e d  c l e ar qu a r t z  

1/16 to 1/8 m m  � 4J. 2 2 _5I; 
S t r o ngly magn e t i c  

R o u n d e d  magn e t i t e  

Mo d e r a t e ly ma g n e t i c 

Ro u nd e d i lm e n i t e and c hr o mi t e 

tli l d l y ma gn e t i c  g 30 , 9 0 % 
An�u l a r  c l e a r  q u ar t z  

R o u n d e d  o l i vi n e an d e p i do t e  

Angu l a r  p i nk a n d  r e d  gar n e t  

a o u n d o d  i l m e n i t e  a n d  c h r o mi t e  

N o nmagn e t i c  

E l l 1 p s o 1 d a l l y  r o u n d e d  z i r c o n 

L ?O :S 

1 , 8 0 

7 . 30 
1 5 - 9 5 

o . 8 5  
1 8 . 8 0 

1 0 . J 5 

4 ) 1 5 "' 7" 

J . B o 

o . 6o 

2 . J 5 
J . 6 5  

2 4 . JO 

lt , l O 



2 0  C o mpo s i t i o n  o f  O r e go n  Co � s t Sands f r o m  C o o s B ay to C o lumb i a  R iver 

T o tal s 

Quar t z  an d f e l d s p ar 

O l i v i n e  and e p i d o t e 

Gar n e t  
Z i r c o n  
l.lag n e t i  t e  

I l m e n i t e  a n d  c hr o m i t e  
rt O C  k 

To tal 

1 2 . 75 % 
, . 65  

l !J . 60 
4 . 10  
6 . 1 5 

4 6 . !JO 

1 . 08 

100 . 00 � 

ll l ac k  B :1 n d , L;u r i e l  0 .  P o n s l e r  Memo rial  �/ay s i d e  P ark , h i gh t i d e  l e ve l ,  w e ight e d  a n a l y s i s 

( no .  J o f tab l e  2 ) .  

1/4 to l/ 2 mm - 1 . 1�4 % 

Suhangu l a r  to rounded c l e a r  and 

y e l l o w  quart z 

R o un d e d  ro c k  

l/8 to 1/4 mm _- 5 1 . 4 8  % 
S t r o n g l y  magn e t i c  

R o u n d e d  magn e t i t e ,  s o me g r a i n s  wi th 

a t t a c h e d  q u ar t z  

Ci l d ly magn e t i c  • 4o . 8 8 � 
Subangular t o  s ub r o u nd q u ar t z  

i<oundcd  o l i v i n e a n d  e p i d o t e  

A n eu l ar a nd round e d  p i n k and r o d  

gar n e t  

' lound e d  r o c k 

R o u n d e d  i l m e n i t e  an d c hromi te  
llo nmac;n o t i c  - !J . 48 f, 

Suhangu l ar to sub round qu a r t z  

Ro u nd e d ol i vi n e  a n d  e p l do�e 

Angu l a r  and r o un d e d  pi nk and r o d  

gar n e t 

Rounde d r o c k  and b l a c k  m i n e ral 

S t r o n z l y  magn e t i c  

R o un d e d  magn e t i t e  

U i l d ly magn e t i c  - 35 . 12 % 
H o u n d e d and anr;u lar quart z  
R o u n d e d  o l i vi n e  and e p i d o t e  

Angu l a r  p i n k  an d r e d  ear n e t  

£ l l i p s o 1 d al ly r o und e d  z i r c o n 
H o u nd e d  i l m e n i t e  a n d  c h r o m i t e  

no nmagn e t i c  • 2 . Go % 

E l l i p s o i d a l l y  r o u nd e d z i rc on  
A n gu l ar quar t z  

T o t a l s  

Quar t z  an d f e l d s par 

C l 1 v i n c  a n d  e p i d o t e  
Garn e t  
Z irc o n  

t-:agn e ti t e  
I l m e n i t e  a n d  c h r o m i t e  
R o c k  

T o t a l  

1 . 12 

5 · 36 
1 1 . 76 

14 . 16 
0 . )6 

,.  21J 

5 · 32 
2 . 24 

1 . 110  

0 . 5 2  

0 . 50 
1 . 1;11 
J . 76 
1 . 1 1 2  

2 8 . 00 

2 . )0 
o . ;o 

% 

1 2 . 72 % 
1 5 . '14  
1 5 . )2 

) . 72 
1 4 . 4 8  
: n .  2 11 

1 . 08 

100 . 00 5& 



-------·-"D_i_v_i_s_i_o_ns o f  t h o  B e ac h e s  2 1  
( 2 )  B e a c h e s  f r o m Cape F e r2e tu� to O t t e r  Ro c k 

T h e o o  b e a c h e s  rn ay b e  d i vi d e d  I n t o  f o u r  p a r t s  us f o l l o w s : Y a c h a t s  t o  W al d p o r t ;  

&a l d p o r t  t o  S e al � o c k s ; S o u l  � o c k s  t o  Yuqu l na H e ad ; a n d Yaq u i na ! l oad  t o  O t t e r  R o c k .  
Th e pa r t s  a r e  c o n s i ci a r e d  i n  t h e  o r d e r  gi v e n �  

r h o  b e a c h  u x t e n d i n e f r o m  Y ac h a t s  t o  � = l d p o r t  I s  e a s i l y a c c e s s i b l e ,  g e n t l y g r a d e d ,  

a n d  c l i f f e d  o v e r  m o s t  o f  i t s  e x t e n t ,  but  t h e  c l i f f s a r e  n o t h i g h  e x c e p t  i n  t h e l m m e d -

l a t e  v i c i n i ty o f  D a l d p o r t . T h e r e  a r e  n o  d u n e s o f  si gni f i c anc e ,  a n d  d e p o s i t s  d u e  t o w i n d 

a r e f e w .  7 h c  d o m i n a n t  m i n e r a l  c o m p o s i n e  t h e  s a n d s  o f  the b e a c h  l s  q u a r t z .  T h e  
·
c o l o r  o f  

t h e  san d s  a s  a n  a e e r· e ga t o  i s  " p a l e ,  y e l l o w i e h - g r- ay .. 1. t h  dark s p e c ks ., Th e r e  arc  s mal l 
c o n c e n t r at i o n s o f  S !in d s  c o m p o s � d  o f  b l ac k m i n e '<' a l s  ab o u t  the  m o u t h s o f  m o s t  o f  t h e  s mal l 
c r e e ks 't h e r e  t h e o o  c ro s s  h i r, l :  t i d e  l e ve l , but  n o n e  about t h e  m o ut h s  o f  t h e  l a rg e Yac hat s 
a n d  B i  e c r· e e k s .  I t  t:1ay s e e m  s t ra n g e  that t h e  s ma l l  e r e e k s s h o w c o nc e n t r a t i o n  and t h e  

T h i s i s  d u o  to t h e  d i f f e r e n t  a o m p e t e n c i e 2  o f  t h e  c u r r e n t s  o f  t h e  

c r e e k s _ �h e s h o t- � � u r � e nt s  �� d  w a v o s m o v e  ��nds i n to t h e  0 r & e k s a t  h i g h  t i d e �  The 

s mal l c !" c c k s  m o v (� t h e  l i gh t - "' u i gh t  m i n C l"a.l ;;; o u t \\• a l"' d  a t.  l o ·K t. 1 d e .,  but o a nn o t  mo ve h e avy 

m i n era l s  un l -e s s  t h �  pa.! ' t i r- 1 � �  :J. r e  v c -r:- y  :; ma l l ;  h � n c e ,  t h e  h o; avy m i ne r a l s  r· e ma i n i n  t h e  

channe l s  a n d , a s  t. h c s c  c h ann e l '  s h i f t. aft. c r  e a c h  h i eh t i d e , t h e  c o n c e n t r a t i o n s  u l t i mat e ly 
s h o w  ln t h e  b an k s .  Laree c r e e k � ,il  Li k e  Yachcts ,. hav·tJ c o m p c t e n c ! e s  gr· e at e n o ugh t o  mov� 
b o th th e l i g h t  and  h e a vy mi n e r a l s o u t  t.o S 9 a .  H e l:' e  th ey may b e  d e p o si t e d  o r  m ay b e  r e -

t u r n e d  to the b ea c h  a n d  mov•d alo ne t h e  c o a s t  unti l a smal l c r e e k  o r  s o m e b ar r i e r  l o we r s  

t h e  c o mp c t e n o l a •  o f  t h e  c u r � c n t s .  

A s m a l l c r e e k  a b o u t  h a l f w ay b e t w e e n  t h o  San M a r i n., Aut.ocou!"'t ( thi s i s  t h e  t h i r d  

s m a l l  c r e � k  s o u t h  o f  B i g  C r e�� )  b a a  q u 1 t e  r 1 o h  o o n n e n t r at i o n  o f  b l a c k m i n e r a l  part l a l c s  
1 n  i t s  o hun� � l  and b an k s  I �  D l � � • s  t h e  o an d R  a r H s o l i d ly b l an k .  �o s t  o f  t h e  b l a c k  
m i n e r a l  p a � t 1 c l e a  a � e  i l m e n i t e  a n d  c h r o m l � e - A l e a n d e po s i t  e x t e n d s  ab o u t  1 6  f e e t  s o u t h  

o f  t h e  c r e e k  t o  ab o u t  2 0 0  f o e t  no r t h  T h e  o c o u r r c n D e  i s  a t  t h e  h i e h  t i d e  l e ve l , h a s  a 

w i d t h  o f  2 0  t o  30 f e e t ,  a n d  h 5 s  an o v e rage t h i c k n e s e  o f  n o t  mo r a  t h a n  2 f e e t .  T h e  vo l u m e  

l s  c s t i ma t & d  :>. t  4 00 c u b i c  ya r- e " c o n t a i n i n g  4 J .. l p e r � e nt of b lack m i n e ral e an d ) . 5 0  p e r -

c e n t  z i r c o n  ( s a e  d e t a i l e d an a ly s i s  b e low ) .  E x c e p t  i n  and i mm e d i at e ly ad j a o e n t  t o  t h e  

c r e e k ,  t h e  d e po s i t s  ar e t o o  l c w • g r a d e  t o  be  o f c o m m e r c i al i mp o r t an c e ; t h e  c r e e k  d e po s i t s 

a r c  t o o  s m� l l i n  v o l u c c . 

T h i r d  c r e e k  s o u t h  o f  J i c  2 r e e k  s o uth o f  ial d p o r t.  a n d  n o r t h o f  Y a c ha t s ,  b a n k  o f  

c r e � k  u t  h i Gh t i d e  l c v c l 1  6 � i � : h c h � n n c l �  J e i g h t e d  an a l y s i s  ( no �  4 o f  t a b l e ) �  



--------�C�o�m�p�os i t i o n � O r o0o n C o as t San d s  from  Co o s _ Bay t o C o lumb i a  R i ve r 

1/8 t o  1/1! mm • 1! 2 . 1! 5  % 

Subangular  t o  roun d e d  quar t z  

Hounded  r o c k  

Round e d  o l i v i n e  a n d  e p i d o t e  

Angu l ar p i n k  and r e d  garnet  

1 / 1 6  t o  1/8 mm · 5 5 . � 5  % 
Stro n�ly magn e t i c  

R o u n d e d  magne t i t e  

Mo d e ra t e ly magn e t i c  

H o u n d e d  i l me ni t e and c h r o m i t e  

Mi l d ly maen o t i c  �· J0 . 4 0  1� 

Angu lar t o  s u b angular quar t z  

Round e d  o l i vine and e pi do t e 

Angu l a r  p i nk and r e d  gar n e t  

� l l i p s o i d a l ly round e d  z i rc o n  

Round e d  i l m e n i t e  and chromite  
N o n ma gn e t i c  • 4 . JO % 

Ang u l ar to sub angular quar t z  

E l l i p s o i da l ly rounde d  z i rc o n 

T o ta l s  

Uuartz  a n d  f e ld s par 

O l i vi ne and e p i d o t e  

Garnet  

Zirc o n  

Magn e t i t e  

I lmenit e  and  chromito  

Roc k  

To tal 

2 5 - 30 5l 
7 - 4 5 
5 - 8 5 
; . 8 5  

6 . 8 5  % 

1 ) . 90 

1 . 1 5  

; . 4 0 

1 . 8o 
o .  )0 

2 J . 7 5  

1 . 1 0  

) . 2 0 

2 8 . 9 5 '% 
9 · 2 5 
5 - 6 5 
) , 50 

6 , 8 5  
37 . 6 5  

8 . 1 5 

100 . 0 0  % 
T w o  s ma l l  c r e e ks unite  o n  the b e ach J u s t no rth o f  D i g  C r e e k and are r e s po n s i b l e  fo r 

a c o n s i d e rab l e  c o nc entrat i o n  o f  b lac k mine ral part i c l e s  e xt e n d ing,  at t h e  h i gh t i d e  l e ve l ,  

a b o u t  2 0 0  f e e t  o n  e a c h  s i d e  o f  t he i r  junc t i o n .  The  w i d t h  o f  t he c o nc e ntra t i o n  range s b e -

twe e n  50 a n d  1 0 0  f e e t  a n d  t h e  average t h i c kn e s s  pro bab ly d o e s  no t e xc e e d  2 f e e t .  Concen-

t r a ti o n  i s  g r e a t e s t  i n  t h e  c r e e k a n d  d e c re a s e s  to t h e  no r t h  and s o uth . I t  i s  e s t i mated 

that a b o u t  1 0 0 0  cub i c  y a r d s  is  pr e s e nt o f  whic h  ab o ut 14 p e rc e n t  is  c o m po s e d  o f  b lack  min-

e r�l s ,  mainly i l m e n i t e and c h r o m i t e .  Thin f i lms  o f  b l a c k  m i n e r a l  parti c l e s  a r e  f o und a l l  

t h e  way f r o m  the  " B i g  Stump "  to the  e ntranc e o f  A l s e a Bay a t  Vla l d p o r t ,  but  n o n e  o f  the s e  

i s  i mp o r ta n t . A 1 - f o o t b e d  o f  b lac k sand i s  expo s e d  i n  t h e  b an k  o f  th e  c r e e k  j u s t  south  
o f  th e U . s .  C o a st Guard l o o kout on  the  south s i de of  t h o  e n t r a n c e t o  A l s e a  D ay ,  Thi s  bed  

c o ntai n s  1 1 . 90 p e r c e n t  magn e t i t e ,  54 . 9 3 p e r c ent i l me n i t e and c h r o rni t e , and 4 . 4 7 per c e nt 

z i rc o n .  A d e t a i l e d  an aly s i s  o f  th i s  d e p o s i t  i s  given  b e l ow .  T h e  depo s i t  i s  o f s ma l l ex-

t e nt .  T h e  sand s o f  t h e  b e a c h e s  within  A l s ea Day  ar e c o m po s e d large ly o f  quar t z ,  a r e  f i n e -

grai n e d , n n d  s h o w  n o  c o n c e n t r a t i o n  o f  e c o n o m i c  mine ral s .  

S m a l l  c r o o k  a t  C o a s t  Guard l o o ko u t ,  s o uth  o f  entran c e  t o  A l s e a  B ay ,  b e d  a f o o t  thi c k  

i n  b a n k  o f  a s ma l l  c r e e k , h i gh t i d e  l ev e l ,  w e i g h t e d  analys i s  ( no .  1 5 o f  t a b l e  J ) ,  



D i vi s i o n s o f  t h e Beach e s  

1/4 t o  l/2 m m  - 3. 8:3  % 
Su b a ngu l ar to r o und e d  quartz 

R o un d e d  o l i v i n e  and e p i d o t e  

Angu l ar p i n k  a n d  r e d gar ne t 
R o u n d e d  r o c k  

1/8 t o  1/4 m m  � 2 7 o 77 % 

S t r o n g l y  magn e t i c  

R o un d e d  magn e t i t e ,  m any g r a i n s  wi th 

c ry s tal f ac e s ,  s o m e  w i t h  a t ta c h e d  

qua r t z  

Mo d e r a t e ly magn e t i c 

Rounded  i lm e n i t e  and c hr o m i t e  

M i l d ly mae n o t i c  � 15 . 80 % 

Angu lar  to r o u n d e d  q uar t z 

Hounde d  o l i vi ne and e p i d o t e  

Angu l a r  p i n k  and r e d  garn e t  

R o u n d e d  r o c k.  

Rounded  i lm e n i t e  and chro m i t e  
Nonmagn e t i c ,  c o nt ai n s a l i t t l e  

z i r c o n w 10 . 80 % 
Angu l ar to r o un d e d  qua r t z  

Ro un d e d o l i vi n e  a n d  e p i d o t e  

Angu l a r  p i n k.  a n d  r o d  gar n e t 

R o u n d e d  r o c k.  

1/16 t o  1/8 mm • 6 8 o 40 % 
S t r o ngly magneti c 

R o u nd e d  magne t i t e  

Mo de ra t e ly magn e t i c 

Round e d  i l m e n l t e  and c h r o m i t e  
M i l d l y  magn e t i c  - 1 , . 00 % 

An gu l ar t o  subangu l ar qua r t z  

R o u n d e d  o l i v i n e  a n d  e p i d o t e  

A ngu l ar pi nk. and r e d  gar n e t  

E l l i p s o i d a l l y  r o un d e d z i r c o n  

No nmagn e t i c 

K l l i p s o i da l ly ro und e d  z i r c o n  

T o t a l s 

Quar t z  an d f e l d s par 

O l i v i ne a n d  e p i do t e 

G arn e t 

Z i r c o n  

Magn e t i t e  

I l m e n i t e  a n d  c h r o m i t e 

R o c k.  

T o t a l  

,3 . 17 % 
0 . 2 0 
o . o J 

o . 4 J  

0 . :37 

o . Bo 

1 . 0:3 
3 - 5 :3  
11 . 40 
0 . 1 7 

6 . 6 7 

, . o o  

0 . 4 7  

0 . 1 7 

1 . 16 

o . 67 

1 . 70 

4 . 10 
0 . 17 

% 

1 J . 8 7  % 

4 . ,o 

B . 6J 
4 . 4 7  

l l . ,o 

54 . , J 
L JO 

100 . 0 0 % 

2 3  

T h e  san d s  a t  s e v e r a l  plac e s  o n  th e b e ac h f r o m  Y ac h a t s  t o  Wa ld p o r t  a r e  r e p o r t e d  t o  have 

b e e n  wo rke d by C h i n e s e  f o r  go l d . C o n c e nt r a t i o n s  o f  z i r c o n ,  magne t i t e ,  i l m e n i t e ,  and c h r o -

mi t e ,  al t h o u g h  v e ry r i c h o v e r  s rna l l  ar e a s , a r e  t o o  s m a l l  i n  quant i ty f o r  e c o n o m i c  d e v e l o p -

m o n t  und e r c u r r e n t  c o n d i t i o n s .  
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Th e  b e ac h f ro m � a l d po r t  to S e a l  R o c ks ha s a w i d e  dun e ar e a  b e twe e n U , S .  H i ehway 1 0 1  

and th e s ea . T h e b e ac h  1 s  g e n t ly g rad e d and i t  i s l a r g e ly c o m p o s e d o f pal e y e l l o w i s h • gray 

s a n d s  o f  wh i c h  q u ar t z  1 s  t h o  c h i e f mine ral . T h e r e  i s  s ma l l  to m o d e rat e c o nc e n t r at i o n  o f  

b l a c k  mi n e ra l  p a r t i c l e s  a t  h i g h  t i d e l e v e l  o ve r a n  a r e a  e x t e nd i ng f r o m  1 500  t o  2 0 0 0  f e e t  

s ou t h o f  Buckl ey C r e e k .  T h e  pa r t i c l e s  o f  b l a c k m i n e r a l s  a r e  s m a l l ,  c o n c e nt rat i o n  i s  i n  t h e  

f o r m  o f th i n  l am i n a e  wn l c h  o r i e ! n a l ly s e e m t o  have b e e n t h i n  f i l m s  o n  t h o  s u r f a c e o f  t h e  

sand s . Th e c o nc e n t r a ti o n  has a wi d th o f  1 00 to 1 50 f e e t  and an e x t e nt a l o ng th e b each o f  

500 f e e t .  T h e  a v e r a s o  t h i c kn e s s  d o e s  no t e xc e e d 2 f e e t _  I t  i s  e s t i m at e d  that ab o ut 1000  

cub i c  y a r d s  o f  a b o u t  25  p e r c e n t  c o n c en t r a t i o n  o f  b la c k m e t a l l i c  m i n e ra l s i s  avai l ab l e . 

Th e r e  i s  l i t t l e  magn e t i t e , The de po s i t i s  p r o b a b ly m i erat o ry .  Anal y s e s  o f  t h e s e  s ands  a r e  

g i v e n  i n  tab l e  3 ( no s .  1 7 ,  1 8 ) .  

The  b e ac h  f r o m  S ea l  Ro c k s t o  th e  s o uth J e t ty o f  Yaquina B ay i s  gent ly g r a d e d  and i s  

l ar g e ly c ompo s e d o f  f i n e • grn i n e d pa l e  y e l l o w i s h - gray quar t z  s a nd s .  T h e r e  a r e  n o  grave l s . 

Dun e s  margln a c o n s i de rab l e  p a r t  o f  t h e  c o a s t , mo s t  o f  w h i c h  i s  c l 1 f f e d  t o  s o me d e gr e e .  

T h e r e  i s  a l e an c o n c e n t ra t i o n  o f  b lac k mineral pa r t i c l e s  a b o u t  1 .  5 m i l e s n o r t h  o f  S e al Ro c ks 

and s o u t h  o f  t h e  b e ac h  e nd o f  a r· oad fro m Highway 1 0 1 .  A b o u t  a quar·t e r  o f  a m i l e no r th o f  

t h l 1  r o ad ,  a r 1 c h  b u t  i n t e rr u p t e d  c � nc o nt�atl o n  � t  h l gh t i de l e v e l e x t o n d e  a b o u t  8 50 f e e t  

a l o ng t h e  b a s e o f  t h e  c l i f f .  T h e  wi d th o f t.he c o nc e nt ra t i o n  ranges  fro m 2 0  t o  30 f e e t ,  and 

� h e  t h i c kn e s s  f r o m  a t.h!n f i l m  a t  th e c l i f f  t o  p e rh a p s  2 f e e t  a t  a d i s ta n c e  of 2 0 to 30 

f e e t  f r o m  i t s  f o o t ; � o o u t  700 c u b 1 c  yard s l& avai l a b l e . T h e  d e p o s i t s  a r e  m i gra t o ry and d o  

no t h a v e  e c o n o m i c  1 m p o r t a n c a u n d e r  c u rr e nt c o n d i t i o n s , Analy s e s  o f  the s e  s an d s  a r e  g i v e n  

1 n  t ab l e  3 ( no s .  1 ,  a n d  20 1 .  I t  w i l l  b e  no t i c e d  that ha l f  t h e  w o i gh t  o f  sa m p l e  20 co n s i s t s  

o f  b la c k m e t a l l i c  m i n e r al s .  Exc e pt f o r  s ma l l  s h o w s  o f  b l ac k  m i n eral pa r t i c l e s ,  t h e r e  are  

no a d d l t l o n& l  c o n c e n trat i o n s  i n  � h o  ar e a  e x t e n d i n g  t o  t h e  mo uth of  B e aver C r e e k ,  The r e  i s  

a s ma l l  � o  mo d e r a t e  c o n c e n t ra t i o n  o f  b l a c k  mineral  part i c l e s  a t  h i gh t i d e  l e ve l f o r 1 5 00 t o  

2 0 0 0  f e e t n o r t h  of  B e ave r C r e e k .  T h e  c o n c e nt r a t i o n s  b e g i n  a t  t h e  f o o t  o f  th e b e d ro c k  c l i f f s  

no r t h  o f  B eave r C r e e k  a n d  e xt e nd o u tward from the c l i f f. � f o r  & �  mu c h  a s  1 0 0  f e e t .  The ave rage 

w i d t h  is much l e s e _  T h e n c e  t o  the south e n t ra n c e of Yaqu 1 na B ay t h e r e i s  e s s e nt i a l ly no 

c o n c e nt r at i o n  of b l a c k  m i n e ral part i c l e & .  Analy s e s  o f  sand s f r o m  n o r th o f  B e aver C r e e k  s h o w  

a n  average c o n t e nt o f  a l i t t l e  o v er 2 pe r c e n t  ma gn e ti t e , a n d  an a v e r a g e  c o nte n t  o f  a l i t t l e  

o v e r  1 5  p e r c e n t  i lm e n i t e  an d c h r o mi t e .  Th e r e  i s  ab o u t.  7000 c ub i c  y a r d s  o f  s and t h a t  h a s  a 

c o n t e n t  o f  me tal l i c  b l ac k m i n e ral s o f  a p p r o x i mat e ly t h e s e  p e r c e n t a g e s { n o s .  2 1  • 2 3  o f  

tab l e  3 )  

The s h o r e  i s  c l 1 f t e d  f r o m  t h e  n o r th j e t �y o f  Yaqu i na B ay t o the  po i n t  w h e r e  th e  t o wn o f  

N e w p o r t  b e g i n 9 "  The t i d a l  z o n e  i s  g e n t l y  grad e d ,  na r r o w ,  and e i t h e r  w i t h o u t  o r  w i t h  o n ly 

l i m i t e d  d e p o s 1 t s  a t  tr. e h i gh t i d e  l e ve l .. The b e a c h  d e p o s i t s  c o n s i s t ma i n ly o f  p a l e  ye l l o w i s h 

gray q u a r t z.  s a n d s >r i t h  w h l. c h  ar· e  m i n g l e d  l a r g e r par t i c l e s  ranging f r o m  gra nu l e s  t o  b o u l d e r s .  

P l ac e s  w h e r �  w a t e r  s e e p s  f r o m  t h e  c l i f f s i n  c o n s i d e r ab l e q u an t i ty s h o w  s ma l l  co n c e n t r a t i o n s  o f  

ga r n e "  a n d  b l a c k  m i Q e ra l  p a r t i c l e s "  A l l  s a n d s  o n  t h i s b e a c h  a r e  m i g r at o ry • .  



Di v; � ! o r. s  o f the D e a c h e s  2 

T h e N e w p o r t  b e ac h a d j ac e n t  t o t h e mu n i c i pa l  pavi l i o n h a s  a r i c h c o n c e n t r a t i o n  o f b l ac k 

san d  at t h a  h l c h  t i d e  l c v o l .  Thi s e x t e n d s  a l o ns t h e  f o o t  o f  t h e  c o n c r e t e  s e awa l l  f o r  ab o u t  

500 f e � t  n o r- t h  o f  t h e  e n d  o f  t h e  d "· i veway to  t h e  b e a r. h ,  a n d f o r  abo u t  1 0 0  f e e t  s o u th o f  t h e  

s o u t h  o n d  o f  t h e  s e nwa l l , a t o t a l  d i s t an c e  o f  7 5 0  to 8 0 0  f a c t .  T h e  a v e rage w i d th i s  e s t i -

m :.!. ·t ;:! d D 3  5 0  f <J e i; .  'r i l e  � a n d s  !" o n tai !1 l a r- c c  p a r· t i c l c s  r· rr ng 1 ng f r o m  p e b b l e s  t o  b o u l d e r s .  T h e y  

r e s t  o n  a �aV'J -' t: U t  r o c k  s u rf a. '--. -� a n d  r an s e  in t i: 1 o k n c s s  f r o m  a t h i n  f i l m  a t  t h e  s e aw a l l  t o  

a b o u t  3 f e e t  o n t h e  s e awa� d ma r u 1 n .  I t  i �  e s t i m a t e d  t h a t  ab o u t  2 000 c u b i c  yard s i s  pr e s e nt 

w i t h  a • • 1 c h t e d  c o Qpo s i t i o n  o f  3 . 2 0  p e r c e nt ! ! �t e n ,  14 . 7 3 p e r c e n t  magne ti t e ,  and 5 5  p e r c e n t  

i l mo 11 i t e  and  c h r o m i t c .  

A d e t a l l e d  an a l y s i o  o f  t h o  E an d a o f  t h i s d e � o s l t  i s  g i v e n  b e l o w : 

B l a c k  san d •  f r o m  N e w p o r t 3 e a c h , w e i g h t e d  a na l y s i s  

A ngu l a r  t o  r o un d e d  q u a r t z  

1/ 8  t o  1 / 4  _mm_--'--'73"-'. 77 % 
S tr on� ly  m � g n � t i c  

Round e d  m a g n e t i t e  

�.! i l d ly m a gn e t i c  - ·  5 9 . 8 0 : �  

Angula� to r o u n d e d q u a r t �  

R o u n d e d  o 1 1 vinu  an d e p i d o t e  

A n gu l a r  p i n k a n d  r e d  earn e t  

Round e d  i l me n i t e  a n d  c h r o m i t c  

No nmagnetic  - 4 . 70 � 

Ansu lar t? r o u n d e d  q u a r t z  

E 1 l i p s o �. d<' l ly r o u n d e d  z i :· c o n  

2:L:_G __ to l t 8 mm - :Z J , 8�� 
S t r n n e ly rn ag n � t 1 �  

R � u n d � d  m a g�� � 1. � �  

� o d � r at e ly �asnc t � c  
R o u n d & d  i l me n i t e  and c h r o m i t e  

U i l d l y  ma�n o t i �  - 9 . 2 7 % 

Ancular  quar· t ".  
R o u n d • d  o l � v i n e  an d e p i d o t e  
A n � � l e!'  p i n k  u n d  � e d  g a �n � t  
E l l i p • o i d a l ly r o u n d e d z l � c o n  
R 0 u n d e d  l l m e n i t c  an d c h r o m l t c  

� l l i p s o � d a l ly r o u n c e d  z i r c o n  

Qu a r· �- 7.. a n d  f e l d s par· 
U l i v� � e  � n d  � p i d o t c  
G a r· n r  1r 
Z i r c o n  
1.' . .-: � r, n  e t i +. '=' 
I l m c r1 i t e  � � d  c h r o m i t a  

T o te 1 

') . 2 7 

2 . 44 
4 . 0 J  

1 3 .  2 J  
4 0 . 10  

J - 53 
1 . 1 7 

s 4 7 

7 . 2 0 

0 . 11 0  
O . J 7 
o . 6 3  
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C o mpo s i t i o n  o f  Or e r,o n C o a s t Sands f r o m  Co o s  Bay to C o l umb ia Rive r 

. � s t i mat i ne t h e s pe c i f i c  g r avi ty o f  t h e  san d s  at about J . 5 g i v e s  a tota l  o f  about 50 00 

to n s ( d ry w e i gh t )  wh i c h  w o u l d  y i e l d 1 58 to n s  of  z i r c o n, 736 to n s o f  magn e t i t e , and 2 , 75 0  

t o n s  o f  i l m e ni t e  and  c h r o m i t e .  

No r t h  o f  J u m p - O f f - J o e ,  t h e  c l i f f  o n  t h e  no r th e nd o f  t h e  t o wn o f Ne wp o rt ,  t h e r e  i s  a 

s ma l l  bay w h i c h  i s  l i m i t e d  o n  t h e  no r th by Yuq u i n a  He a d a n d  i s  a par t o f  what i s  known a s  

Aga t e B e a c h .  B i g  C r e e k  f l o w s  i n to t h i s bay . The  b o a c h  i s g e n t ly grad e d ,  i s  c � mpo s e d  m a i n ly 

o f  p a l o y e l l o w i s h - g r ay q u a r t z sand s ,  and h a s no d u n e s  o n  t h e  ad jac ent  la n d .  Tho sands c o n -

t ai n l a r g e  p a r t i c l e s r anging fro m  p o b b l o s  t o  b o u l d e r s .  T h e  b e a c h o f  t h i s  b ay c o ntains o ne 

o f  t h e  r i c h e s t  c o n c e n t ra t i o n s  o f  m e ta l l i c  b l a c k  m i n e r a l s  s e e n  on  t h e  no r t h e r n  half o f  the  

c o a s t  o f  O r e g o n _  I n  p l ac e s ,  l i g h t � c o l o r e d  san d s d e po s i t e d  by w in d  c o v e r  t h e  b l a c k  ll&nd s ,  

Th e d e po s i t  i s  a t  h i ah t i d e l o v e l  end e x t e n d s  a b o u t  2 00 0  f e e t  n o r th o f  B i g  C r e e k  and ab out 

700  f e e t  s o ut h "  T h e  a v e r a e e  wi d t h  n o r th o f  t h e c r e e k  i s  e s t l lll8. t e d  a s  JO f e e t  and south o f  

t h e  c r e e k  a s  7 5  f e e t .  The d e p o s i t s  r e s t  o n  a wave • cu t  b e d ro� k s u r f a c e .  Tho s e  no r th o f  the  
c r e e k  ar e e s � i ma t e d  to  h a v e  a n  ave r a g e  t h i c kn e s s  of  2 f e e t  a n d  tho s e  s outh , 2 . 5  f e e t .  Th e 
d e p 0 5 i t s  may b e  m i gra t o ry ,  b u t  th i s  i s  n o t  c o n s i d e r e d  l i k e ly .  I t  i s  e s t i ma t e d  t h a t  t h e  d e -

po s i t s  c o n ta i n  abo u t  8 0 0 0  cub i c  yard s w i t h  a n  a v e r ag e  c o nt e nt o f  11 . 1 5 p e r c e n t  z i rc o n ,  14 . 6 1 

p e r c e n t  magn e t i t e , a n d  5 J . 4 5  p e r c e n t  i l m e n i t e  and  c h r o m i t e .  

I t  i s  e s t i ma t e d  t h a t  t h e  d e po s i t s  s h o u l d  a v e r a g e  a b o u t  J t o n s  p e r  c u b i c yard whi o h  
wi th t h e  p e rc e n ta g e s w o u l d yi e l d  a b o u t  1000  t o n s  o f  z i r c o n ,  3 50 0  t o n s  o f  magn e t i t e , and 

12 , 8 00 t o n s  o f  i lm e n i t e  and chromi t e ,  Analy s e s  of the sand s of t h i s d e po s i t  are eiven in 
tab l e  J ( f i g s . 4 ' 7 ) .  

Lo c ati o n  and A n a ly s e s  o f  Samp l e s  
o f  

San d s  fr o m H e c e ta H e ad t o  O t t e r  Ro c k  

Tab l e  J ,  

l .  l.!ur i e l  u ,  P o n s l e r ;,; e mo r i a l  S t a t e  ? a r k ,  6=in.  oharmel , h igh t i d e l e v e l ,  b la c k  san d ,  
2 L!ur i e l  0 ,  P o n s l e r  f,! e mo r i a l  S t a t e  P a r k ,  h i gh t i d e  l e ve l , garn e t � b l ac k  s u n d ,  

J .  �ur i e l  0 .  P o n s l e �  � e m o r 1 a l  S ta t e Par k ,  h i g h  t i d e l e ve l ,  b l a c k s a n d . 

4 Th i r d  c re e k  s o u th o f  B i g  C r o c k ,  s o u t h  o f  Wal d p o r t ,  b ank o f  c r e e k  at h i gh t i d e  l e ve L 
G - i n .  c ha n n e l .  

5 ·  Ab o u t  2 m i l e s  no r t h o f  Y a c h a t s  a n d  J 2 5  f e e t  s outh  o f  t h i r d c r e e k  s o ut h o f  B i g  C r e e k ,  

h i g h  t i d e l e v e L  

6 ,  Ab out 2 mi l e s  no r t h o f  Y a c h a t s and 2 0 0  f e e t  s o u t h  o f  third  c r e e k  s o uth o f  B i g  Cre e k ,  

ll i gh t i d e l e v e L  
7 W i n d  d r i f t  at h i g h  t i d e  l e ve 1 ,  a b o u t  a m i l e  n o r t h  o f  B i g  Stump . 
B .  H i gh t i d e  l e v e l  a t B i g  S tu m p . 
9 - F i r s t  c r e e k n o r t h o f  B i g  C r e e k J t o p  i n c h  at h i gh t i d e  l e ve l .  

1 0 ,  t, i r s t  c r e e k  n o r t h o f  B i g  C r e e k ,  f o r  6 i n c h e s  b e l ow  sampl e 9 ,  b o t h  a t  h i gh t i d e  l e v e l  

and 100 f e e t  s o u th o f  c r e e k .  

1 1 , O n e  h u n d r e d ya r d s  s o u t h  o f  f i r s t  c r e e k  n o r t h  o f  B i g  C r e e k , 8 -i n .  c ha n n e l at high  t i d e  

1 e v e l . 

1 2 , F i r s t c r e e k  n o r t h  o f  B i g  C r e e k ,  h i g h t i d e  l e v e l .  
1 3 .  U e t w c e n  f i r s t  an d s e c o n d c r e e k s  n o r t h  o f  B i g  C r e e k ,  w i n d dr i f t  a t  h i gh t i d e l e v e l .  

1 4 ,  ·, ; ,, l d p o r t ,  j u s t  '; o u t h  o f  C o a s t G u r, r d  L o o k o u t  o n  t h e  s ou th s i d e  o f  
t h e  Al 3 e a  e s t u n r'y a t  Wa ldpo r t ,  h i gh t i d e  l o '!'e l a n d  w i nd l a i d  f r o m  t h e  b e a c h "  



Fig. 3. Zircon concentrate from the nonmagnetic part of the 1116-1/8 mm fraction from Newport 
Beach at the beach pavilion (X 80). The well-rounded grains of high relief are zircon of which 

many contain inclusions. As some zircon grains were extracted from the 1/16-1/8 mm fraction and 
included with the mildly magnetic grains, it seems obvious that the inclusions in some cases are mag
netic. The dark well-rounded grains are olivine or epidote. The little rounded to angular light-colored 
grains are quartz. The high degree of rounding of the zircon grains is noteworthy and also note
worthy is the presence of a few grains which are little rounded. Photographed in liquid of index 
1.68. 

Fig. 4. The 1/4-1/2 mm fraction of sand collected 1000 feet north of Big Creek, Agate Beach. The 
light-colored grains are quartz of which many contain inclusions, some of which are mag

netic. The well-rounded dark grains are mostly olivine and epidote; a few are pieces of rock. An 
occasional grain of magnetite is present. This sample is one of rich concentration of magnetic min
erals and the rounding of the grains has reached a higher degree than in sands of the same beach 
with little to no concentration. Photographed in liquid of index 1.63. 



Divi s i o n s  of the B e ac h e s 

Tab l e  .3 ( C o n • t ) 

1 5 .  Bank o f  s ma l l c r e e k  at t h e  C o a s t  Guard Lo o kout o n  t h e south s i d e  o f  t h e  

Al s e a e s tuary at W a l dp o r t . D e d  a f o o t  thi c k  and at the h i gh t i de l eve � . 
1 6 . W al dp o r t ,  s o u t h  s i d e  o f  e s tu ary and s e award from t h o  vi l l ag e ,, h i g h  t i d e  l e ve l .  

1 7 .  S o u t h o f S e a l H o o k ,  ab o u t  B u c k l ey Cr e e k , 8 - i n . c hanne l a t  high t i d e  l e ve l ,  

1 8 . s o u t h o f  S e a l  ao c k ,  a b o ut �uc k l e y  � r e e k ,  ri c h  c o nc e n t r a t e  a t  h i g h  t i d e  l e ve l , 

1 , .  A b o u t  a mi l e  n o r th o f  S e a l _ Ro c k ,  mi d t i d e  l e ve l .  
2 0 . A b o u t  a mi l e no r th o f  S e a l  Ro c k , b e d  at f o o t  o f  c l i f f  a t  h i gh tide  l e ve l and 

b e d  ) - 6 - i n .  thi c k ,  
2 1 .  N o r t h  s i d e  o f  B e av e r  C r e e k , h i gh t i d e  l e ve l .  

2 2 .  � i n d  d r i f t e d  sand at t h e  h i gh t i de leve l, 250 t o  .300 f e e t  s outh o f  t h e  t hi r d  

c r e e k  no r t h o f  B e ave r C r e e k . 

2 ) .  O n e - h a l f  mi l e  n o r t h  o f  B e aver  Creek ,  8 - l n .  c h a nne l at t h e  h i gh t i d e l e ve l . 
24 . N e wpo rt  B e a c h  at th� pav i l i o n , h i gh ti de l e ve l ,  c o mpo s i te samp l e  f r o m  f o u r  p lac e s , 

2 5 . On the s o ut h e n d  o f  a b l a c k s an d  d e po s i t  o n  th e s o ut h  e n d  o f  Agat e B e a c h ,  about 

2 mi l e s  no r t h  o f  N e w p o r t  an d s o ut h  of B i g  C r o a k , h i g h  t i d e  l e ve l .  

2 6 .  Bank o f  B i g  C r e a k  o n  th e south end o f  Aga t e  B e ac h  and ab o ut 2 m i l e s  no rth o f  Newpo rt , 

h i gh t i de l e ve l .  
2 7 . 1000  f e e t  s o ut h  o f  B i g  C re e k o n  t h e � o u t h  e n d  o f  Aga t e  B e a c h , h i gh t i d e  l eve l . 
2 8 .  600 f e e t  n o r t h  o f  Big C r e e k o n  t h e  so u th e n d  o f  Agat e B e ac h, hi gh t i de level, 
2 , .  H i gh t i d e  l o v e l  at a c r e e k ab o ut a m i l e  n o r th o f  t he l i ghtho u s e , 

g r e a t e r  

tha n 

N o . 2 mm 1 , 2  mm 1L2 � 1  mm 

1 .  
2 .  
J ,  
4 .  
5 · 
6 .  
7 . 
8 .  
, . 

10 . 
1 1 . 
1 2 ,  
1 .3 "  
14 . 
1 5 .  
1 6 .  
1 7 .  
1 8 ,  
1 9 .  
2 0 ,  
2 1 ,  
2 2 .  
2 3 . 
24 . 
2 5 ·  
2 6 .  
2 7 .  
2 8 .  
2 9 . 

M e c hanic al Analy s e s  o f  S n n d s  
H e c e ta l l e ad t o  O t t e r  Ro o k  

1L4 - 1L2 mm 1L8 · 1L4 mm 

1 . 80 60 . 7 5 
56 · 75 

1 . 44 5 1 . 48 
2 , 10 4 2 , 4 5  

1 1 . 5 5 7) • .3 5  
4 . 90 6 6 . :30 
5 · 4 5 9 2 . 40 
7 - 8 5  8 7 . 0 5 
1 . 0 5 .37 . 50  
1 . 60 8 7 . 40 
; . 4 5  70 . 1 5 

) . 1 5  5 8 . 8 5  
;; . 40 66 . 60 

4 . 1 5  9 ) . , 5 
) . 6 )  2 7 . 77 

1 1 .  .3 5  8 7 . 50 
1 . 0 5 76 . 6 0 
0 . 9 ) 4 8 . 6 7 
8 . ,30 90 . 8 5  
6 . 8 .3 11 1 . 2 0 
4 . 20 8 1 . 75 
6 . 00 8 0 , 00 
5 . 08 74 . )6 
2 , 4 ) 7.3 - 77 
0 . 8 5  5 0  • .3 5  
trac e )2 . 24 

II ,3 6 . 8 0 
1 5 . 80 

37 . 60 6 1 . 90 

1Ll 6 · 1L8 

:3 7 . 4 5  
I t  J ,  2 5  
4 7 . 0 8  
5 5 . 4 5  
1 5 . 10 
2 8 . 8 0 

2 . 1 5 
5 . 10 

6 1 . 4 5  
1 1 . 00 
2 6 . 40 

:36 . 00 
t r ac e 

1 . 90 
68 . 40 

1 . 1 5  
2 2 . ) 5 
5 0 . 4 0  

0 . 8 5  
5 1 . 97  
14 . 0 5 
14 . 00 
2 0 . 5 6  
2 � . 8 0  
48 . 80 
6 7 . 76 
6 3 . 20  
84 . 2 0 

0 , 50 

mm 

l e s s  

than 

V l 6 mm R e mar ks 

B l ac k sand 
II U 
11 n 

.. " 

II II 
II II 

I I  I I  

.. 11 
Ll 1 d  t i d e  

Black  sand 
. .  . .  

" " 
" " 
.. .. 
" " 
" " 
II " 
II " 
II " 



28 C o m p o s i t i o n  o f  O r e g o n C o o. s t S a n d s  f r o m  C o o s B ay to C o l u mb i a  R i v e r  

�a n e r 2. l  A n a ly s e s  o f  San d s  
H e c e -: a  H ead to O t t e r  Ro c k  

Q u ar t z  0 1 1  v i n e  ( P e rc en t )  I l m o n i  t e  

ll o .  E.:.l d n p� Epi do� Gar n e t  Z i rc o n  L:agn e t i t c  C h r o m i t e  R o c k  R e marks  ----
1 . * ;8 . 50 2 1. 0 0  1 1 . 7 5  2 . 1 5 1 . 9 5 1 2  · '• 5  1 1 . 7 5 l i b . 0 . 4 5  b l a c k  san·  
2 .  * 1 2 . { 5 9 . 6 5  1 9 . 6C I J , l O 6 . 1 5  4 6 , 90 0 . 8 5 B l a c k  s a n d  
) . * 1 2 . 7 2 1 5 . !! 1 ;  1 5  ) 2  . ) . 72 14 . 4 8  :37 . 2 4 1 . 0 8 
4 . *  2 8 . 9 5 9 - 2 5  5 - 6 5 ) . 50  6 . 8 5 37 . 6 5 8 . 1 5  
5 . 6 6 . )0 1 '3 . 9 5 1 .  50 c o mmo n 1 . 2 5 1 3 . 6 5  3 - 3 5 

6 .  5 3 - 30 1 0 . 1 5  ) , 1 0  o . oo t r a c " 32 . 4 0  1 . 0 5 
7 - 76 . 8 0 ,, ' 90 t r a c e o . oo o . oo 9 . 2 0 9 . 1 0  
8 .  92 . )0 2 '  70 o . oo  o . oo 0 . 0 0 1 .  3 5  ; . 6 5  
9 · *  2 5 - 35 10 .. 1 0  8 . 9 5  2 . 1 5 6 . 8 0  1 1 2 . 8 0  ; . 8 5 

1 0 . 7 ) . 0 5  8 . 40 2 , 2 0 o . oo t r a !' e 1 0 , 6 5 5 , 7 0 
1 1 .  * 5 8 . 3 5 1 5 . 70 2 .  50  1 .  0 0  1 . 9 5 14 . 6 0 ) . 0 5 H b . 2 . 8 5 + 
1 2 .  * 5 2 . 2 5 1 5 . 6 5 1 J , l 0 1 . 2 5  4 . 6 5 1 6 . 6 0 5 · 5 0  
I ) . 9 3 - 5 5 t 1 • a.c 6 tr- ar. e  o . oo 0 . 0 0 o . o o  6 . 4 5  
1' 1 ' 9 0 . 5 0  t r· a c e  t ra�> S o . oo tr ac e t r·al' e 9 - 5 0  
1 5 · *  1 3 . 8 7  4 .  90 8 . 6 ; 4 . 11 7  1 1 . 90 5 11 . 9 3 1 .  30 B l a c k  san d 
1 6 .  8 1 . 8 0 1 9 5 0 . 1 5  0 . 0 0  trace  0 , 50 � 5 - 50 
1 7 .  7 2 . 3 5 5 1 0  1 9 5 0 . 3 5 1 . 00 1 1 . 5 0 7 - 7 5 
1 8 . +  .3 9 . 60 6 . 1 3  5 . 1 3 1 . 50 J . 4o .3' ' · 2 4 8 . 0 0 " 

1 9 . N e a r- l y  1 0 0  p e r= o:� � :: t  q u ar t z  L! l d  t i d e  

2 0 .  * 2 1 . 4 7 9 . )0 5 - .3 7 .3 . 1 6 7 .  2 7  5 0 . 5 .3  ) . 0 0 B l a c k  s a n d  

I"ar e 2 1 .  6 2 , 7 5 1 2  0 5  1 .  2 5  2 . 0 5 2 1 . 9 0 o . oo 
Sh e l l  5 8 . 0 5 l l  - ' ' 5  1 .  70 8 , 11 0  1 8 . 0 5  2 2 , L )O 0 . 0 0 

2 ) . 6 6 . 9 6 5 . 11 1 1 0 . 9 2 c o mm o n  2 . 4 4  14 . 8 8 9 . ) 6 B l a c k  sand  
2 4 . + 8 . 8 0  1 J . II J 1 ,3 . 8 7  J . l 7 14 . 7 .3 5 5 - 0 0 0 . 00 " 

2 5 . * 14 . 2 0 1 2 . 70 1 9 . 11 5  .3 . 70 10 . 2 0 .3 9 . 1 5 0 .. 60  
2 6 . *  8 . 76 1 ,3 . 2 8 111 , 1J Q  .3 . 76 1 5 . 08 4 4 . 72 o . oo " " 

2 7 . * 4 . 5 2 5 . 72 6 . 1 6 3 . 76 1 6 . 72 6 2 . 84 0 , 2 8 I I  I I  

2 8 . +  1 . 60 4 . 04 I J . 5 2  5 . 40 16 . 4 4'  6 7 12 0 . 8 8 
2 9 . 9 0 . 1 5 0 . 6 5  t r•a c e  N>.r· e  t ra c e  t r·ac e 9 . 2 0 

* 
D e n o t e s  p e rc e n t a g e  by w e i g h t , t h a t  i s ,  ad j u s t e d  t o s p ec i f i c  g r a v i t i e s .  

Y a q u i n a il ay h a s  a n  e x t e n s i v e  b e a c h ,  t i d a l  f l at ,  and d u n e  a r e a o n  i t s  s o u t h  s i d e  w h i c h  i s  

known a �  S o u t h  B e a c h . T h e  b e a c h  a n d  � i d a l  f lat have b e en  re p o r t e d  to have  a c o nc e n t r a t i o n  o f  

z i r- c o n  a n d  m e t�l l l c  b l ac k  m i n e ra l s  c o � s i s t 1 ng o f magne t i t e ,  i l m e n i t e , a n d  c h r o m i t e . S a mp l e s  

c o l l e c t e d  f r o m  t h e  b e a c h  a n d  t i da l  f i a t  d o  no t c h e c k  s u c h  a r e p o r t . A p l ant - c o ve r e d  f l a t a r e a  

a b o ve o r d i n a�y h i g h  t i d e l e v e l  h a �  a = � n s i d e r a b l e c o nc e n t rat i o n  o f  th e  m e ta l l i c  b l ac k  m i n e r a l s  

i n  t h e  ) t o  4 i n c h e E  J u s t b e l o w  t h e  s o i l  lay e r- , b u t  the  q u a n t i t i e s  a r e  n o t s u f f i c i e n t l y  l a r g e  

f o r  c o mm e r c i a l  e x t r a<-. t l. o n. .  The s e  d e po s i t s  may h a v e  b e e n  ma d e b y  h i gh w a v e 8 w h i c h  b r o u g h t  a 

m i n e r a l  a g e r e ga t e  b u t  w h i c h  r e tu r n e d  : � e  l i eh t  m i n e ra l s  to t h e s e a  a n d  l e f t  b e h i nd t h e  h e avy 

mi n e r-a l s "  Th e d e po s it. �  may a l s o  have  � e e n  b r- o ug h t by wi nd s  wh i c h  l e f t the  h e a vy mi n e r a l s  

0 , 0 5 

wh e r e  t h ey n o w  l i e  a n d  c a r r i e d  t h e  l i ,:; �. t  m i n e r a l s i nt o t h e dun e s  b e y o nd .  Ana ly s e s  o f  t h e  s a n d s  

of  t h e  e r a s s - c c v o r c d  a r e a  a r c  G i v e n  � �  � o s • .3 1  and .32  of  tab l e  5 ·  



Fig. 5. The 1/�1/4 mm fraction of the same sands as Figs. 4 and 6 (X 80). The well-rounded dark 
grains are mostly olivine and epidote. A few well-rounded grains of high relief are zircon 

and some well-rounded black grains are magnetite, ilmenite, or chromite. The light-colored grains are 
quartz o! which many contain inclusions. Some of the quartz grains are not well rounded. Highly 
angular grains are either quartz or garnet. Sands immersed in liquid of index 1.63 when photo
graphed. 

lr  

• 

Fig. 6. The 1/16-1/8 mm fraction of the same sands as Figs. 4 and 5 (X 80). The fairly well-
rounded black grains are mainly magnetite, ilmenite, or chromite. These have shiny, pol

ished surfaces. The angular light-colored grains are quartz or garnet, the former containing inclu
sions. The ellipsoidally rounded grains of high relief are zircon. Sands were immersed in liquid of 
index 1.68 when photographed. 



Divi s i o n s  o f  t h e  B e ac h e s  

Th e d e p o s i t s  o f  t h e  du n e s w e r e ,  o f  c o u r s e ,  m a d e  b y  w i n d s  w h i c h  b r o ugh t t h e  sand s  

f r o m t h e b e ac h ,  l e f t tho s e c o m po s e d  o f  h e avy m i n e ra l s  i n t h e s e awar d du ne s , and c a rr i e d 

the l i gh t  m i ne r a l s  i n l an d .  Ths d e po s i t s  i n  t h e  du n e s  w e r e  samp l ed by c h anne l l i ng . I t  

i s  e s t i m at e d  that t h e r e  i s  p r e s e nt 10 , 000 t o  1 5 , 0 0 0  c ub i c  yar d s o f  w i n d  c o n c e n t ra t e s i n  

t h e  f o r e  dune wi t h  c o mp o s i t i o n s  a s shown b y  th e analy s e s  g i v e n  i n  t ab l e 4 ,  A c o m p o s i t e  

analy s i s b y  w e i gh t  o f  a l l t h e  s am p l e s s h o w s  1 . 5 0 p e r c e n t  z i r c o n ,  2 . 5 3 p e r c e nt magn e t i t e ,  

an d  3 1 . 50 p e rc e n t i lmen i t e  and c h r o mi t e .  I f  t h e  s an d s  a r e  e s t i mat e d  a t  2 to n s  p e r  c ub i c 

yard , t h e y  w o u l d  yi e l d J O O  t o n s  o f z i r c o n ,  500 t o n s  o f  magn e t i t �  an d  6 300  t o n s  o f  i l m e n i t e  

and c h r o mi t e . A w e i ght e d a n a l y s i s  o f  n o . 2 o f  t ab l e  4 i s  s h o w n  b e l ow .  

F o r e  dune o f  S o u th B e ac h ,  Ya q u i na Bay , ) · f o o t  c hann e l  f r o m  m i d d l e  of  dun e , we i gh t e d  

an al y s i s , 

1/8 to 1/4 mm • 5 2 , 90 % 

Angu l a r  to ro und e d  c l e ar qu ar t z  

Ro und e d y e l l o w  qu ar t z  
R o u n d e d o l i vi n e  a n d  e pi d o t e  

Angu l a r  pi nk a n d  r e d  g a r n e t 

R o un d e d  magn e t i t e  

R o u n d e d  i l m e n i t e  a n d  o h r o mi t e  

R o u n d e d  r o c k  

1/1 6  t o  1/8 mm 

Angu l a r  t o  r o u n d  c l e a� quar t z  w i t h  

c o mm o n  e l l l ps o 1 d a l ly r o und e d  z i r c o n  

R o u nd e d  o l i v i n e  a n d  e p i d o t e  

Angu l a �  p i n k  a n d  r e d  garn e t  

Rounde d magn e t i t e  

R o u n d e d  l l m e n i t e  a n d  c hr o m i t e  

C l e ar q u a r t z  and f e l d s par 

Y e l l o w  q u a r t z  

O l i vi ne a n d  e p i d o t e  

G a r n e t  

Magn e t !  t o  
I l m e n i t e  a n d  c h r o m i t e 

Ro c k  

T o t a l  

12 ' 50 1> 
5 � 00 

1 7, . 60 
4 . 8 5 
o , 4o 

10 . 1 5 
2 . t1o  

2 . 50 % 
5 - 2 5  
4 . 70 
2 . 8 5 

) 1 . 80 

1 5 . 00 '% 
5 . 00 

2 2 . 8 5  
2 - 5 5 
) . 25  

4 1 . 25 
2 . 40 

100 , 00 % 



gr- e a t e r  
than 

N o , 2 mm 1 � 2  mm _!L2 - l  

1 .  

2 .  

3 . 

4 .  

5 ·  

6 .  

7 -

O l i vit:e  
ll o , Quar t z  !££.1 d o t �  

L 4 7 . 90 13 50  
2 .  2 5 . 10 2 3 - 5 5 

J ,  46 . 52 1 _3 . 2 8 
IL 4 0 . 0 0  111 . 9 5 

5 · 2 1 , 50 2 1 . 0 5  

6 . * 2 9 - 5 3  1 4 . 0 0  

7 - Eo s t ly q ua r t z 

U e c hani c e l  Analys e s  o f  S an d s  

S o u th B e ac h , Yaqu i na B ay 
Tab l e 4 .  

mm li:4 - 1L:2 mm ua . lL4 m m  

2 , 30 73 lfO 

trac e 5 2 . �0 

5 . 8 4 73 4 4 

o . �o 9 3 - 6 5 

0 . 1 5  5 7 . 0 5  

� . 00 6 7 - 3 7 
0 . 90 9 )  .. 6 5 

J.: i n e r a l  Analy s e �  o f  San d '-' 
S o uth B ee.(• h .  Yaq u i na Bay 

{ P e H ent ) 

Ga!'n e t  Z i rc o n �!!2_ti "t �  
_3. 40 0 _ 00 L 90 

8 . 60 c o mmo n * .3 2 5 
8 .  211 c o mmon  1 , 4 8 

6 .  1 0  0 , 00 5 .3 5 
10 . 8 5 o o mmo n *  7 - 7 5  
1 5 . 6 0 1. 50  2 . 5 3 

r :t r· c  t r- a c e 

l e s s  than 

li16  li:B mm .!fl..§.� 
2 4 . )0 

4 7 l. O  

2 0  7 2  

5 · 4 5 

4 2 . 6 0 0 . 2 0 

30 G J 

5 1+ 5 

I lme n i t e  
£h��.ll �� 

2 6 . 20 7 1 0  

_3 6  5 5  2 . 9 5  
2 6  .. 1 2  4 . 3 6 
.3 J . 6 0  

3 8 . 1 5 0 . 70 

J L  5 0 5 - .34 
t r a c e 

* D e no t e s  p e r c e n t a g e  by w e i ght , t h a t  i s ,  a d ju s t e d  f o r s p o c l f l c  gravi t i e s . 

2 , 5 • f t , c hanne l ,  
w e s t  si d e o f  

dune . 

3 · ft .  channe l ,  
mi d d l e  o f  dun e , 

2 · f t .  c han ne l ,  
m i d d l e  o f  du n e ,  
3 - f t  .. c hn.nne l ,  
east s i de o f  

dun e . 

IV i nd dri f t ,  150 , 
f e e t  f r o m  h i gh 

ti d e ,  

C o m po s i t e ,  1 - 5 .  

!l i nd d e p o s i t  o n  
F e rry r o ad .  

R e mar ks 

S i l t  
C o mp o s i t e , 1 · 5  

T h e  t l <bl f b .t o f  Y a q u i n a  B ay .  i s  e xp o s e d at l o •1 t i d e  f o r  J O O t o  II QO  f e e t ,  n. n d  the c o m · 

p o s i ng s e d i m e n t s  ar e  mai n ly f i n e  sand s as s h o w n  by the a na l y s e s .  T h e y  a l so  c o ntn.i n a l i t t l e  
c l ay 3 n d  s i l t ,  t o g e t h e r  with a l i t t l e  o rgan i c mat t e r  n. n d  s o � e  i r o n  su l phi d e ,  Th e p r o p o r t i o n  

o f  c l ay a n d  s i l t  1 s  s ma l l  and i s  c o mp o s e d  l arge ly o f  f i n e l :: d ivi d e d  q u a r t z  and hydrous  s 1 1 1 ·  

c a t e s .  O c c a o i o n a l ly a s me l l  qun.n t i ty o f  magn e t i c  m i n e r a l s  i s  p r e s e n t , b u t  they n. r e  n o t  c o mmo n .  
The s and s b e n e a t h  t h e  s u rfa c e  a r c  dar k  b ro w n  to  b l a c k ,  l a � g e ly f r o m  t h e  i r o n  s u l ph i de . The 
d e p o s i t s  ar e  t h e dw e l l i ng p l a c e o f  many s a n d - and m u d - e a t i � b  ani mal s a m o ng whi c h  t h e r e a r e  at 

l e a 5 t  o n e  c ru s ta c e a n y t w o  or mo r e  p e l e c y p o d s  ( c l am s ) ,  a n d  s ) � e w o r m l i k e  o rgan i s m s �  The 

p e l e c y p o d s  m a i n t a i n o p e n i ng s  t o  the s u r f a c e and p c r i o d i c a l l ; e j e c t  wat e r  f i l l e d  w i th sand . The 
sa�J f o r m s  s m a l l m o u n d s aro und t h e  o p e n i ng s _ The s e  m o u n d s  c o n t a i n  mo re  h e avy m i n e r a l s than  
o t h e r  p a r t s  o f  t h e  t i d a l  f l at d e p o s i t s _  A n  ano. ly s J. s  of  t � e  :::at e r i a l s  o f  t h e  c l am mound s i s  

g i v e n  i n  n e . 3 0  o f  tab l e  5 -
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Th e san d s a r e  l i t e ral ly kne a d e d by t h e  burrow i ng of t h e  anima l s  wh i c h  dw e l l  i n t h e m  

and it is no t u n l i k e l y  that mo s t ,  if n o t  a l l ,  of th e c o n s t i t u e nt s  o f  th e d e po s i t s  h ave 

made o ne or m o r e  pas s ag e s  thro ugh · th e i n t e s tinal trac t s  of the s e  o rgani sms . They e j e ct  
l ar g e  quant i t i e s  o f  mat e r i a l s  o n  t h e  surfac e around o pe ni ng s  whi c h  th ey maintai n ,  and l t  

i s  l i k e ly that m i x i ng i s  c o mp l e t e t o  th e d e pths to whi c h  the ac t i vi t i e s  o f  the o r gan i sas 

n o w  e xt end or have ex t e nd e d  i n  the pa s t .  E j e c t i o n  o r  mat e r i a l s  o n  th e s u r fac e s e a m s  to 

be do ne mo s tly by o l am s ,  and the l i t t l e  moun d s  with o p e ni ngs in the c ent er c o ve r the sur• 

f a c e b y  the tho u s an d s .  S o m e  anima l s  p r o du c e cy l i nd r i c a l  e x c r e m e nt s .  Th e s e a r e  s m a l l  and 

app r o x i ma te 1 mm or l e s s  in di ame t e r  and a r e  ab o ut tw i c e  a s  l o ng . Th e c o mp o s ing mat e r i al s  

a r e  f i n e  sand s w h i c h  s e em t o  b e  b o un d  t o g e t h e r  w i th some o r gani c sub s t an c e .  A s  Yaq u i na Bay 

i s  t h e  d r own e d  l o w e r  e n d  o f  a r i ve r va l l ey sub m e rge d during th e late P l e i s to c e n e and R e c e n t ,  

the mi x i ng p r o b ab ly b e gan b e f o r e  a n d  p r o c e e d e d  during th e ent i r e  time  o f  s ub m e rgenc e .  

B e c au s e  o f  t h e  m i xi ng , t h e  d e po s i t s  a r e  c o n s i d e r e d  to b e  ho mo g e n e o u s  f r o m  to p t o  b o t t o m ; 

thu s ,  samp l e s  o f  the  to p p a r t  ar e r e pr e s e ntative of t h e  who l e .  Th e mixi ng s e e m s  q u i t e  

g o n o ra l ly to h a v e  d e s t r o y e d  s t r ati f i c at i o n  whi ch h a s  b e e n  s e e n o nly in o v e r ly i ng w i n d  

depo s i t s  a n d  in tho s e  ve ry r e c ent o r  o th e r  d e po si t s wh i ch hav e  no t b e e n  su b j e c t e d  t o  the 

a c t i vi t i e s  of the o r gan i sms . 

Th e s ma l l  qu anti ty o f  s i l t  and c l ay in th e ti dal f l at d e po s i t s  ma k e s  i t po s s i b l e  t o  

pu s h  o r  drive a pi p e  i nto th e m ,  and samp l i ng b e l o w  the su r f ac e w a s  f i r s t  a t t e mpt e d  by m e an s  

o f  a n  o p e n  p i p e . The p i p e  was e a s i ly driven to t h e  d e pt h s d e si r e d ,  b u t  i t  w a s  alway s  e mpty 

w h e n  pu l l e d .  A p e a t  samp l i ng d e vi c e  w a s  b o r r o we d  f r o m  P r o f e s s o r  II . P ,  Han s e n  o f  the B o t any 

D e par tme n t  o f  Or e g o n  Stat e C o l l e ge at C o r va l l i s ,  b u t  it fai l e d  to work b e c au s e  t h e  f i ne 

san d s  e nt e r e d  and " f r o z e " t h e  c l o s ing mechanism.  A so i l s am p l i n g  d e vi c e  b o r r ow ed f r o m  

Pr o f e s s o r  c .  V.  Rus e k  o f  the S o i l s D e p artment o f  the s a m e  i n s t i tu t i o n  f a i l e d  t o wo r k  f o r  

the s am e  r e a s o n .  C o r e  sampl e s  w e r e  f i n a l ly o b tai n e d  by m e ans o r  a d e vi c e  m a d e  f o r  t h e  

purp o s e  by C h i e f  c .  c .  Ralph o f  the P o r tland F i r e  De par tment wi th s ub s e q ue n t  mo di f i c at i o n s  

b y  Dr . w .  D. Lowry o f  th e O r e go n  D e partment o f  Ge o l o gy and Mineral I n du s tr i e s ,  a n d  b y  t h e 

wri t e r .  

Samp l i ng o r. th e s u rfac e mat e r ial s wa s do n e a t  l o w  t i d e  l e ve l .  The stati o n s  a r e  

i n d i c at e d  i n  th e d i agram o f  fi gure 8 by l e t t e r s  A to G. C hann e l  s a mpl ing wa s n o t  po s s i b l e  

l n  t h e s e  p o s i t i o n s ,  b u t  w a s  p o s s i b l e  a t  h i gh and mid t i d e  l eve l s  o n  t h e  s i d e s  o f  p i t s dug 

i n  t h e  s and s to d e p t h s  ran ging to ab o u t  2 f e e t  { f1g . 8 ) .  Th e d e p o s it s  w e r e  c o r e  samp l e d  

at h i g h  and l o w  t i d e  l e v e l s  to a d e pth o f  about 5 t e e t  by · means o f  t h e  c o r e  samp l e r  

d e vi s e d  b y  Chi e f  Ral p h .  F i gu r e  9 s h o w s  s t a t i o n s  o f  t h e  surfao e and o h ann e l  s amp l i ng ,  and 

f igur e  3 show s t h e  s t a t i o n s  o f  c o r e  samp l ing . At mo s t  s tat i o n s  where c o r e  s amp l i ng was 

done , two s am p l e s w e r e  c o l l e c t e d  of wh i c h  one extends from the sur f a c e  to the de pth p e n e 

trat e d ( about 5 f e e t ) , and th e o t h e r  i s  f r o m  t h e  b o t to m o f  t h e  ho l e .  Th e f o r m e r  i s  

d e signated " c o mpo s i t e , "  the latte r ,  " s i ng l e . "  
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R e s u l t s  o f  t h e  ana ly s e s · o f  the sur f ac e  and c hann e l  samp l e s  c o l l e c t e d  a r e  shown i n  

tab l e s  5 a n d  6 .  C o mpo s i t e s  o r  . sam p l e s 1 to 7;  6 t o  12 , 15,  1 6 ,  a n d  19  to 2 1 ;  a n d  14 , 17, 

and 2 2  t o  24  a r e  given i n  n o s .  2 7 ,  28,  and 29  or  tab l e ,  and c o mpo s i t e s  o r  c o r e samp l e s  1 n  

no s .  42 , 4) ,  and 44 o r  tab l e  7 •  The s e  analy s e s  s h ow t hat ab o u t  80 p e r c e n t  o r  t h e  s and s 

i s  1 n  the 1/8 to 1/4 ma range ; that i n  o nly s ix c as e s i s t h e  qu ant i ty l n  the 1/4 to l/2 •• 

range gr ea t e r  than 1 5  p e rc e n t ;  that t h e  c o mpo s i t i o n  i s  l a r g e ly qua r t z  and r o o k ;  and that 

z i rc o n  i s  rar e ,  aagn e t i t e  ab out 0 . 35 p e r c e nt ,  and i l m e n i t e  and chromite about 4 p e r c e n t .  

Th e s e  val u e s  a r e  sma l l  a n d  do no t J u s t i fy any at.t e mp t  a t  d e ve l o pm e nt .  T h e  an aly s e s  a l s o  

show t h a t  t h e  s ampl e s  c o l l e c t e d  a t  a l l  p l a c e s  have ab out t h e  s ame d i m e n s i o n a l  c o m po si t i o n .  

Mechani c al Analy s e s  o r  C hann e l  S amp l e a
1 

South Beach, Yaquina Bay 

g r e at er 
than 

Tab l e  5 ·  

!!.!!.• ...L!! � 1/2 �1  mm 

1 .  o • .3 5  

2 .  

.). 

4 .  
5 · 
6 .  

7·  
8 .  
9 · 

10 . 0 . 2 5  
1 1 .  
1 2 .  
l J. 
14 . trac e 
1 5 . 
1 6 .  
1 7 .  
1 8 .  

1 9 .  
2 0 .  trac e 
2 1 .  
2 2 .  
2 3. 
2 4 . 
2 5 . 

26 .  

2 7 . 
2 8 . •  

2 9 . * 

.) 2 . 
1 

trac e 

trac e 
trac e 

1/4� 1/2 mm 

9 · 1 5 
10 . 10 
1 2 . 9 5 
1 1 . 5 5  
12 . 8 5 
1 1 . 3 5  

12 . 10 
14 .40  

4 .45  
1 5 . 1 0 

7o 90 
8 . 5 0  

8 . 10 
6 .  JO 
7 o 0 5  
9 . 8o 

5 · .30 
6 . 50 
7 o JO 
2 . 50 
4 • .35 
5 · 7 5 
2 . 1 0 
6 . 0 5 
4 . 50 

1 3 . 10 
6 • .3 5 

N o t e  po s i t i o n  o n  r1g.  1 fo.r t i d e  l eve l .  
*Deno t e s  p e r c e n tage by weigh t .  

1/8- 1/4 ma 

8 4 . 10 

8 0 . 1 5  
8 0 . J5 

7·9 o JO 
7 8 . 8 5 

78 o 90 

80 . 1 0  

79 o  5 5  
8 5 . Bo 
75 o l5 
8 1 . 10 
n.4o 
78 o 90 
8 L l5 
79 . 45 
79 . 2 0  
8 1 . 40 

76 . oo 
77o 70 

74 . 10 
8 2 . 3 5  

8 0 . 50 
78 . oo 

79 · 75 
6 1 . 40 

8 o . 8o 
80 . 2 5 

8 0 . 50 

1/16 Q l/8 mm 
6 . 40 

8 . 8 5  

5 · 90 
8 . 90 

8 . 1 5  
9 . 6 0  

7 o 50 

5 o 70 

7 · 75 
9 · .3 5  
8 o J 5 

10 . 2 5  

6 . 4 5  
10 . 1 5  
1 0 . 00 

8 . 4 5  

1 2 . 5 5  

1 6 . o o  
14 . 0 5 
2 2 . 00 
12 . 40 
1 2 . 6 5  

1 9 . 4 5 
l2 o 70 
33. 60 

5 · 90 
1 1 . 40 

l2 o 50 

l e a s  
than 

l/16 mm 

0 . 90 
o . B o 
O o 2 5 

O o l 5  
O o l5  
O . JO 
O o J 5 
2 . 0 0 

O o l 5 
2 o 6 5  

J o 8 5  
6 . 5 5  
2 . 40 
3 · 50 
2 o 5 5 

O o 75 

l o 50 
0 . 95  
1 . 40 
1 . o o 
1 . 10 
O o 4 5  
1 . 6o 
o .  50 

trac e 

0 . 2 0  
2 . 00 

1 . 40 

1 . 40 
o . 4 o 

l l o 5 5  

Remarks 

Bay end of 
i' e rry Road.  
Extr eme  w e s t  
s i d e . 
C o mpo s i t e ,  1·7 ·  
C o mpo s i t e ,  8 - 12 
1 5  .. 1 6 ,  1 9- 2 1 .  
C o mpo s i t e ,  14 , 
1 7 ,  2 2 - 24 .  
C lam mound s .  
C hanne l i n  
gra.s s l and • 

C hann e l  i n  
gra s sl a n d .  
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Fig. 8 .  Location of channel a n d  surface samples on South Beach, Y a quina 
Bay. Letters A to G show the location of surface samples.  Num

bers 1 to 25, 3 1 ,  and 3 2  show where channel samples were collected from 
the sides of pits . The pits ranged in depth from 2.5 to 3 feet. X indicates 
position of a cabin ; X', a barg e ;  and X", a wrecked boat. Stations shown 
by figures are at the high tide and mid-tide levels. The line of stati01is 
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Fig. 9. Diagram showing position of core samples and samples collected at 
the approximate depth of 5 feet ,  on South Beach , Yaquina Bay.  Two 

samples were generally collected, one designated composite, which is a core 
through 5 feet, and another designated single, which was acquired from the 
depth of 5 feet. Positions on the two tide levels are approximately 1 5 0  feet 
ap art . 



No _ 

5 · 
6 .  

7 · 
6 ,  
, .  

1 0 ,. 

l l .  

1 2 .  

l J .  

14 . 
1 5 . 

1 6 .  

1 7 -
1 8 .  
1 9 .  

2 0 ,  

2 1 .. 

2 2 o  

2 8 . • 

JO . *  

0 . 2 5  

� 1 . 00 

4 8 . 7 5 
8 ) , 2 0  
7 1 . 5 5 

60 . � 5  

6 ) . 00 

8 6 . 1 5 

O l i vi n e  
Epi d o t e  

tra.c e 

Divi s i o ns o f  the B e ac h e s  

L:i n e r a l  Analys e s  o f  Channe l  Samp l e s 
S o u t h  Beaoh1  Yaqu i na Bay 

( P erc ent )  

Gar n e t  

tro.c e 

Z i r c o n  

rar e 

.. 
" 

no n e  

rar e 
" 
" 
.. 
.. 

none 
rar e 

" 
.. 

n o n e  

IJagne t i t e  

1 . 4 0  
o . 4 s 
0 . 30 

o . 4 5  

t r a c e 
0 . 70 

O , JO 

O , J5 

0 . 4 5 
0 . 9 5  

0 . 50 

0 . 2 5  

0 . 2 5 

0 - 5 5 

o . 50 

pr e :; e n t  pr e s ent " o . s s 
o .  50 

1 . 1 0 
o . 6 o 

2 . 10 
6 . 0 5  

14 . 0 5  

1 . 00 

2 . 80 

10 . 2 0 

4 . 10 

1 . 35 
1 . 2 5 

1 . 6 5  

2 . 0 5  

o . Bo 

rar e 

o c c a s i o na l  

rare  

oommo n 
rare 

.. 
o c c a s i o na l  

rar e 

o c c as i o nal 

rare 

.. 

r a r e  

" 

2 . 11 5 

o . Bo 
0 . !;10 

1 . 10 

o . 4o 

) . 2 0  

o . so 
0 . 2 5 

o . so 

O . JO 

1 . 60 

* D e n o t e :;  p e r c e ntag e by w e i ght . 

e r c a t c r  
t h c. n  

N o " ·2.-�:=:__- ! · ·  2 r.1m 

A 
B 
c 
D 
E: 
F 
G 
H 

U e c han 1 c al Analy s e s  o f  Sands 
Low T i d e  Leve l ,  South B e a c h ,  Yaquino. B ay 

Tab l e  6 .  

1/ 2 - 1 mm 

trac e 

" 

l(li - 1/ 2  m m  
1 0 . 11 0  

8 . 6o 

7 - 50 

7 . 00 

6 . )0 

7 . 30 

0 . 90 

6 . o s  

1/8 - 1/4 rnm 

8 0 . JO 

8o . 4 o  

79 . 8 5 
8 0 . 8 5  

n .  2 5  
8 2  . 1 1 o 
5 J . 2 0  

8 2 . J 5 

1/1 6 - 1/8 mm 

J , ll 5  

9 . 70 

1 1 . 00 

1 1 . 1 5  

1 5 . 2 5  

9 - 0 5  
4 5 . 5)0 
1 0 . 2 5 

I l m e n i t e  
Chro m i t e  

trac e 
" 

1 . 2 5  

2 5 - 50 
4 . 1 0 
2 . 1 5 

8 . 70 

l e s s 
than 

1/ 16  :. ::: 
1 . 8 5 

l , JO 
1 . 6 5 

1 . 0 0 

1 . 2 0 
1 . 2 5  

1 . 3 5 

C l ay 
S i l t  

o . o o 
0 . 5)0 

0 . 8'0 

0 , 2 5  

0 . 1 5  

0 . 1 5  

O . JO 

o . ; s 
2 . 00 

0 . 1 5  

2 . 6 5 
; . a s 
6 . 5 5  

2 . 110  

r o c k  1 .. 40 
c l ay ) . 5 0  
2 . 50 

0 . 75 
1 .  50 

ro o k  2 6 . 5)0 
c lay 0 . 9 5  

l , JO 

0 . �10 
1 . 10 

o . 4 s 
1 . 10 
o . so 

trac e 

ro c k  2 0 . 60 
c l ay 0 . 20 

ro c k  2 0 . 50 
c l ay 2 . 00 

r o c k  1 9 . ; 5  
c l ay l . l iO  

ro c k  2 6 . 2 0 
c lay 1 )10 
o . 4o 

1 1 . 5 5 

R e marks  

S u r f a c e inch  
C o m p o  s 1  t c  /, • ·  F 



J4 C O lllj!O S i  t i o n  o f  Or eso n Coast Sands from  C o o s  Bal to Co lumb ia R i v e r  

Ui neral Analys e s o f  San d s  
L o w  T i d e  Leve l ,  S o u t h  n o aoh,  Yaqu l na Bay 

( r' e r c e n t ) 

Qua r t z  O li vi ne 1 :\. menlte  C lay 
� F' e l d !.' J!ar •:el do t e  Gar n e t  Z i r c o n  Ua�n e · : l t e  C h ro m l t e  Ro c k  S l l t  

A o . oo 0 . 50 L 85 
J3 o . oo 0 . 3 5 1 . ')0 
c rare 0 - 5 5 1 . ')0 
D 0 . 5 5 2 . 00 
E 6 7 . 1 5  5 · 30 2 . 0 5 II o . 6o ') . 50 1 . 2 0 
F 60 . 4 5  1 0 . ')0 2 . ')0 II 1 . 50 2 . 00  2 2 . 2 0 1 . 2 5 
c 2 :! . 10 1 1 . 90 6 . 10 c o mmon !) . 20 5 0 . 50  0 . 2 0  
H 6 ') . 40 6 . 8 5 ') . 2 5 rare 0 . 10 

Mechli..Di oal Anal y s e s  o f  Co r e Sampl o s  
South Beach,  Yaquina Bay 

Tab l e  7 . 

grea t e r  l e s s  
-:han than 

1.:.2..:. !..!!! .!.-:!...!! lL2 � 1  mm 1L4 - !L2 mm 1LB - 1L4 mm 1Ll 6 - 1LB mm 1Ll 6 mm Remarks 
1 .  trac e 1 1 . 20 n . 8o 7 - 50 1 . 50 !: i ngl e , h i gh u .� . 
2 .  I I  9 o 'J5 86 . 20 4 . 0 5 o . 4o r· o mp o s l  t c  1 " 

' "  II 6 6 5 8 ') . 8 5  9 . 00 0 . 50 II I I  
4 .  II 1 1 . 80 79 . 6 5 6 . 1 0  2 . 4 5  S i ngl e ,  low 
5 · II 9 · 50 79. 4 5 9 . 0 0  2 . 0 5  C o m p o s i t e , " 
6 . " 1 6 . 55  71 . 2 5 9 . 8o 2 . 40 ::i l ngl e ,  " 

7 · Lo s t ,  " 

B .  o . 6 5 2 0 . 5 5 66 . 4 0 10 . 3 5 2 . 0 5 S i ng l e ,  " 

9 · o . 6o o . 4 5 9 . 20 n. oo 7 · 75 5 · 00 C o mp o s it e ,  " 
10 . O . 'JO l 'J . 'J 5  6 '). 90 1 1 . 4 5  u . oo " " 
1 1 .  trac e 12 . ')5 76. 2 5  7 · 9 5  ') . 4 5  " " 
12 . o . 6 5 19 . 10 72 . 40 5 o 60 2 , 2 5 Sinel e ,  II 
1 ') .  0 . 2 0 12 .60 80 . 4 5 6 . oo 0 . 75 Co mpo s it e , II 
14 . 0 . 2 5  14 . 1 5 77. ')0 6 . 4 0 1 . 90 S i ng l e ,  II 
1 5 . t rac e ' · 5 5  8 2 . ')0 7 . ')0 o . 8 5  C o mpo s it e ,  " 
1 6 .  " 15 . 10 76· 55 7 . 20 1 . 1 5 S i ng l e ,  " 
1 7 .  " 9 · 0 5  80 . 4 5  10 . 00 0 . 50 C o mpo sit e ,  " 
1 8 .  II 1 2 .60 77. 10 9 . 20 1 . 10 Singl e ,  " 
1 9 .  II , . 8 5 78 . 1 5 10 . 8 5  1 . 1 5  C o mpo site , II 
2 0 .  II 14 . 7 5 7 5 · 90 7 - 2 5 2 . 10 S i n gl e , " 
2 1 . 7 . 80  8 0 . 1 5  1 1 . 1 5 0 . 90 c : rep o s i t e ,  ' n 
2 2 .  I I  14.60 71 . 95 8 . 0 5 5 . 40 S i ngl e , II II 
2 ') . 1 1 . 00 79. 110 8 . 2 0 1 . 40 C o a; p o s 1 t e . h 1 gh " 
2 4 . II 1 1 . 00 79 . 4 0  8 . 20 1 . 40 " " " 
2 5 . " 7 - 40 8 2 . 6 5  8 . 2 5 1 . 70 " II 
2 6 .  Lo s t ,  " 
2 7 . 8 . 2 5 82 . 1 5 9 . 2 0 o . 4 o C o mpo s i t e , " 
2 8 .  14 . ')0 79 - 00 6 . oo 0 . 70 S i n g l e , , ,  

2 9 . 7 . 60 8 1 . 50 10 , 30 o . 4o C o mpo s i t e ,  II 
')0 . " 1 1 . 5 5 8 1 . 2 0 6 . 6 5 o . 6o S i n el e ,  " 
') 1 . J,o s t  1 II 

')2 . 1 1 . 50 6 1 . 70 6 . 50 0 . ')0 ' i ng l c ,  n 

' )') . 9 . 11 5 78 . 80 1 1 . 4 5 0 . )0 C o mpo s i t e , " II 
34 . 0 . 10 l J . 2 0 60 , 0 5  5 . 4 0  1 . 2 5 S i ng l e ,  " " 

'J5 o 6 . 0 5 8 J . 6 5  ? . 6o 0 . 50 C o mpo s i t e , " II 
; 6 .  0 . 1 5  0 . 2 0 1 3 - 5 5 7 7 · 90 7 . 1 0 1 . 10 S i ng l e ,  " " 
37 - tro.c e 1 1 . 90 8o . o o  7 . 2 0 0 . 90 . C o m p o s i t e , " " 
)6 . o . 4 o  1 5 . 1 5  76 . 1 • 5 6 . 4 0 1. 6 o  S i n .� l e ,  " " 
39 . 8 . 1 5 78 . 60 1 2 . 00 1 . 2 5  C o m p o  si  t o ,  " " 
4 o .  0 . 1 5  l J . l 5  79 . 2 5 6 . 70 0 . 75 S i ngl e ,  I I  



gr e a t e r  

t h a n  
� 2 "'"' 1 - 2  .... 
4 1 .  

4 2 , • 0 . 0 5  

4 3 , * 

44 . •  

D i vi s i o n s o f 

M e c h an i c a l  Analys e s  

1/2 - 1  m m  

t r a c e  

0 . 0 5 

0 . 0 5 

1/4 - 1/2  m m  
6 . 4 0  

1 3 . 1 5  

1 2 . 5 5  

9 - 70 

t h e  Beac h e s  

o f  T ab l e  7 ( C o nt . ) 

1/8 - 1/4 m m  1( 1 6 · 1/B mm 
8 ; . 8 5  7 - 1 5 

7B . o o 6 . o o 

n . 6o B .  ;o 

80 . 0 5  9 - 1 5 

* D e n o t e s  p e r c e n t ag e s by l< O i gh t .  

!! 1 n e r a. l  A n a l y s e s  o f  C o re Samp l e s  
Sou th  B c a o h , Yaqui na B ay 

Quart z  O l i v i n e  
( P e r o en t )  I lmen i t e  

Ho . Fe 1 d sear £e1 d o t e  Garn e t  Z i rc o n l!a&n e t 1 t e  Chromi t e  � 
1 .  o c c a s io n a l  t r a c o 
2 .  6 6 . 6 0  4 . 4 0 1 . 1 0 r o. r c  o . 4 5  1 . 4 5  2 5 . 60 

) .  6 1 . 5 0  8 . 6 5 4 . 4 5 0 - 75 2 . !1 0 2 1 . 2 5 

4 .  6 1 . 0 8 O .  JO 0 .  30 1 . 00 1 . 4 5  2 3 . 4 2  

5 · O . JO 

6 .  5 9 - 8 5 5 - 5 0 1 - 5 5 .. o . 4 5 ) . 70 2 6 . 70 

'l ·  
8 .. o . 3 5  

9 · o . ;o 

10 . 5 6 - 70 6 . 0 5 2 . 60 0 . 30 1 1 . 60 1 5 . 6 5  
1 1 . 0 , 50 

1 2 . " o . II O  

1 3 . 5 8 . 00 3 . 2 0  3 . 80 " o . 4o 2 . 2 0 ) 1 . 6 5 

1'1 . 7 1 . 1 5 IJ . J5 1 . 9 5 .. 0 . 50 J . O O  1 7 . 1 5 

1 5 - 70 . 4 5 l! . 90 l .  35  " 0 , 1 5  ; . 8 5 1 8 . 60 

1 6 .  o .  30 

1 7 .  o c c a s i o n a l  0 . 9 5 
18 . rar e o . 6 5  
1 9 . 0 . 70 

2 0 . 0 , 2 0  

2 1 .  o .  50 

2 2 .  0 . 2 5  

2 .3 .  . .  0 , 3 5  

2 4 .  o . 4o 
2 5 . 6 7 . 6 0  9 . 1 0 0 - 9 5 0 - 3 5 3 - 1 5 1 7 . 1 5  

2 6 .  
2 7 .  o . 4 5 

2 8 .  0 . 3 5 

2 9 .  60 . 1 0 1 3 . 5 0 ; .  2 5 o . 4o 4 . 7 5 1 7 . 6 0  

30 . 0 . 2 5  

3 1 . 

) 2 . 6 ? . 0 0  5 · 3 5 1 .  8 0  o . 6o 2 . 4  5 2 0 . 5 0  

J J .  c o mm o n o . 6 5 
;4 . 6 3 . 6 5  6 . 8 5  l .  1 0  r a r e  0 . 3 5 1 . ') 0 2 5 - 1 0 

3 5 - o . so 
JG . 0 . 2 0 

J 7 .  0 - 3 5 o . 3 5 
: B  .. o . 4 5  
) 9 . 0 . 5 5 

12 

l e s s  
than 

1/ 1 6 mm R e m a r k s  -
o . 6o C o m po s i t e , h i gh t i d e  

1 . 8 5 C o m p o s l t e  o r  c o m -
p o s i t e s  f r o m  5 f t .  

1 . 5 0 C o m p o s i t e  o r  c o m  ... 

p o s i t e s  f r o m  5 f t . , 
l o w  t i d e . 

1 . 10 C o m p o s i t e o r  c o m --
p o s i t e s  f r o m 5 f t  • •  

h 1 gh t i d e  . .  

C l ay 
S i l t  R e ma r k s  

l .  5 0  
o . 4 o 
0 , 5 0 

2 . 4 5 
2 . 0 5  

2 , 4 0  0 , 2 5  s h e l l  

2 . 0 5  

5 - 00 
1 1 . 0 0 0 . 10 s h e l l  

3 - 11 5  
2 . 2 5  

0 . 7 5  
1 . 90 

0 . 70 

1 . 1 5  

0 . 5 0 
1 . 1 0 

1 . 0 5  

2 , 1 0 

0 . 90 

5 - 4 0 

1 . 4 0  
2 . 00 

1 . 70 

o . 4 o  

0 . 70 
o . 4 o 

o . 6o 

O , JO 

o . ;o 
L 2 5  
u .  50 
L 10 
0 . 9 0 

L G o 
1 . 2 5  



:£__· -- --- C. o mp_�!!:."U� t> !"  O r e  so n C o a s t  Sands  f r o m  C o o s  B az t o  Co lumb i a  R!V6I· 
!.1 1 n e r al Analy s e s  o f  Tab l e  7 ( C o n t . ) 

Oue .- t z O U v i n e  I l m e n i t e  C l ay  

� �_jspa.- �� 9;:� e �!l Z i r -:. o n  �ne tt..!! C hr omt!.! Ro ok  � R e marks 

4 o .  6 ) . 8 5 4 . 4 5  3 - 0 5  t" u r· e  0 , 5 5 ) . 10 2 4 . 30 0 . 70 

4 1 .  0 . 4 0  o . 6o 
4 2 .  6 )  .. 5 0  ) . .  5 )  L 90 0 . 6 0 L 8 5  2 6 . 4 5 L 8 5 0 . 10 

4 3 .  5 6 , '}0 8 . 5 5 2 .  50 0 , 40 2 . 80 2 5 . 3 5 l o 50 

4 4 . 5 9 - 1 0  7 - 9 5  5 > 3 5  0 . 4 5  10 . 90  1 5 . 2 0  1 . 0 5 

T h e  s e ve r a l  d e p o � l t s o f  b l ac k mi n e r a l  c o n c e nt r a t e s  i n  t h e N e w po r t  r e g i o n  o an b e  
aummari z <J d  a s  .f o l l ow s : I l m eni t e and 

Zi r c o n  Mag_ny_U_!_!!_ C hr o m i t e  

So u th B e ac h  ! 0 , 000 c u b i c  yar d s  300 t o n � 500  t o n s  6 , 300 t o n s  
N e w p o r t  B e an !- 2 . 0 0 0  .. 1 50 . . n o II 2 , 750 " 

B e a c h  a t  B i g  C r- e e k  B , ooo " " l , OOO  . .  3 , 500 " 1 2 , 8 00 .. 
._ ....... ... � --------- ------ -----

T o t a l  2 0 , 000 c ub i c  yarde<  1 , 4 50 t o n s  4 , 7 )0 t o n s  2 1 , 8 50 t o n e<  

T h i s i�  a r • s p e c t a b l 9  quan t i ty of  u s e fu l  m 1 n e �al � .  I t  l s  b e l i e v e d  that  t h e e s t i ma t e s  

a r e  c o n s e r v a t i v e . 

B e tw e e n  Y o. q u i n "- H e �. d  and O t t e ,- Ro n k ,. th e r P.  1 ;:  a f i n P.  g e n t ly g :- a d e d  b e ac h  c o m po s e d 

ma i n ly o f  p a l {,  .r u l l o w 1 s h  .. gr·ay q u ar· t :t  san d s  w i t h  b l ae<k  E p e � k e . F i v e  c r e e k s f l o w  ac ro s s  
t h i s  b e ac h , e a .:o h  h a v i ng a s ma l l c o n :: e n t r a t 1 o n  o f  b l a c. k  m i n e r· a l  pa!' ti c l e s  i n  1 t s  c hanne l  

a t  t h e  h i gh t i d �  l e v e l  None 1 s  i mpo r tant . Th e � e  i s  s o m e  c o n� e n t r-a t 1 o n  o f  parti c l e s  o r  
b l a c k  r o c k s  t o  f o l" m b h.� k eands 1 n  a smal l bay b � twe e n  (l t � '! !'  Ro c k  and O t t e r  Cre s t .  

mi ca 

Th e b e a-:;h !'r· om  Cap�  P & r p !!tua to Ottn Ro c k  i s  o n e  o f  t h e  r l. c h e s t  i n  z ir o: o n  and m e t al l i c  

b l ac k minera l �  o n  t h e  no r th e rn part o f  t h e c o a s t  o f  O r e g o n ,  and u l t i m a t e ly t h e  b lac k sands 

in t h e  v 1 c 1 n i t)' o !'  N e w p o r· t  may be develo p� d .  T h e  o t h e r  s an d s  o f  t h e  b e a c h e s  in t h i s v1 c 1 n-

1 ty have l i t t l e  e c c n o � l c  1 mpo r t a nc e .  

Th e s e  b e a c h e s  m ay b e  d l.vi d e d  i nt o  t h r- e e  s e c t i o n s ,  a s  f o l l ow � :  B o i l e r  B ay t o  and in-

e l u d i n g  S i l e t z  !J ay ;. S U " 'i:· ?· Bay to  Surf  T i d e s ; and  We c o  me. B e ac h  f ,. o m  S u r f  Tide  1! t!> Roads End . 

'fh e  b e ac h b e tw e e n  B o l l e !' ?ay and t h e no r t h  e n d  o f  t h e  s p i t  s e pa r a t i ng S i l t e z  Bay from 
t h e  s e a  l s  c o v u r e d  w \ t h  m e d i u m • g r a l n e d  � a n d s  w hi c h  a o n t a l n  a n  a b u n d a nc e o f  p a r t i c l e s  o f  
b l o. c k  r- o c k  b o l i e v e d  t o  havn. b a o n  d e r i ve d  f r o m  t h e  c o a s tn l  r o c k s  s o u t h  o f  B o i l e r  B ay .  the 
s a n d s ar- e a m o ng t h e  0 a ar s a � t o n  t h e  no r t h e r n pa r t  o f  th e c o a s t  of  O r e go n  and a r e  p i l e d  i n  

a g r e a t  b e a c h  r i d g a  w h !. � h  s J. o p e !' s t e e p ly t o  th e saa and g e n t ly o r  n o t  at all i n l and . The 

r i d g e  i s  s e v e r- a l  h �.> n d l' e d  f e e t  o u -!;war·d  f r- o m  the c l 1 1' f wh i 0 h  f o l l o w s  the  c o a s t  to  t h e  b e -

gi nning  o f  t h e  d u n e c r· o vm. e d  S i l e t z  B ay e p l  t .  S o  m u � h  s a n d  t s  b r o ught f r- o m  t h e c l i f f s  to 
the s o u -� h  t h a t  t h B  ,, h n· ·< , , u r· �· e n "t 1l  ar· e  unab l �  t o  c a r·ry 1t away . �\'h e  c l i f f s  a r e  h i gh and c o n -

t n i n  muo h b l a o k  l ava . t h e y  a r e  und e r g o i ng a c t i v e  e r o s i o n  and t h e i r  h e i g h t  i n c r e a s e s  t h e  
� " a nt l ty o f  3 h o ,- e  mat e � i a l E f o r· d i s t r· i b u t i o n  i n  t h e  b e ac h mat e r· i al s ,  M a ny s mal l pa r t i c l e s  

o f  b l a c k r o � k  a r- 6  t h u � p !" e s e nt i n  t h e · s and s w h i c h  ar e t h u s s o m e w h a t  d a r· k e l'  i n  c o l o r  t han t h e  



D i v i s i o n s  o f  the Beac h e s  

s a n d s  o f  mo • t  O r e go n b e a c h e s .  Th e r e  a r e  n o  c o n c e ntrat i o n s  o f  b l ac k mi neral parti c l e s , 
but  t h e � c  a r e c o n c e n t r a t i o n s  of b l ac k r o c k .  Analy s e s  a r e  gi v e n  i n  tab l e 8 .  

Lo c�ti o n  and A n a ly s e s  o f  Samp l e s  
o f  

S a n d s  f r o m  B o i l e r  B ay t o  C a s c a d e  H e a d  

Tub l e  8 .  

1 .  G l e n e d e n  B e ac h ,  h i gh t i d e l e ve l .  
2 .  N o r t h  s i d e  o f  e n t r a n c e t o  Si l e t z  Day ,  hi gh t i d e  l e ve l ,  
J ,  O n e m i l e  no r th c f  no r th s id e o f  e nt r a n c e t o  Si l e t z  B ay ,  h i g h t i d e l e ve l o 

4 .  Same p l a c e as nu m b e r  J ,  high t i d e  l e ve l .  

n 

5 · Two and a h a l f  m i l e s  no r t h  of no r th s i d e  o f  entranc e to S i l e t z  B ay ,  h i gh t i de l e ve l .  
6 .  De lake , b a n k  o f  s tr e am a t  high t i d e  l e ve l .  

7 ,  F o o t  o f  c l i f f ,  1800 f e e t  north o f  D e l ake , h i gh t i d e  l e ve l .  
B .  Fo o t  o f  c l i f f  a b o u t  a half mi l e  no rth o f  Surf T i d e s H o te l ,  r i c h  d e p o s i t at high ti d e 

l e ve l ,  a b o u t  2 0  by 100 f e e t .  

9 .  Ab o u t  two m i l e s  n o r th o f  Surf T i d e s H o t e l ,  high t i d e  l e ve l . 

10 , S o u t h  e nd o f  h o u s e s ,  Cascade Head,  high tide  l e ve l .  

1 1 .  F o o t  o f  c l i f f  s o u t h  o f  C a sc a d e  Head,  high t i de l e v e l ,  

l.!o chanical  A nalys e s  o f  Sa n d �  

gr e a t e r  B o i l e r· B ay to Cas c ad e  H e a d  
than 

l lo-'- 2 mm l · �  mm !/3· 1 mm lf4 " J./2 mm lfB · lL4 mm lfl G - l /8 rnm 

1 .  0 , 5 0  4 . 8 5 38 " 70 54 - 70 1.. 2 0  

2 < L 70 1 0 . 6 7 6 9 . 1 3  1 8 . oo 0 , 50 

J .  3 - 2 5  8 9 . 6 5  7 . 10 
4 ,  2 2 . 50 7 5 - 9 7 1 . 5 3  
5 .- JO . OO 6 6 . 60 ; . 4o t <-ac e 
6 .  J 6 . 4o 47 . 2 0 1 6 . 4 0 

7 · lj _ 8 8 511 , 36 38 . 72 2 , 04 
8 ,  ) , 00 54 . 5 0 lj 2 , 5 0  

� - o .  )6 5 0 . 0 0  4 9 , 64 
1 0 . � 7 . 2 0  0 . 1 5  2 , 6 5 

l L  1 9 . 1 2  5 L 04 2 � . 8 4  

M i n e ra l  A n a ly s e s  o f  Sands  
B o i l e r B ay t o  C a s c ad e  H e a d  

Q u a  r· t z O l 1 vi n e ( P e rc e nt )  I l m e ni t e  

l e s s  
than 

1Ll 6 mm R e ma r k s  

H , T . l e ve l ,  

.. .. 

.. .. .. 

.. .. .. 

.. " .. 

.. .. ..  

c e ctent 
sand 

.. .. 

It " 

n " 

.. .. 

b l ac k s an d 

r i c h  b l ac l< 
s a nd 

b l a c k  s a nd 
c e me n t  

� an d  
r i c h  b l a c �  

sane 

N o .  �.!j_E_� i:Ei d o t e  Gar n e t  Z i r c o n  L!asne t i  t e  C h r o m i t e  R o c k  Oth e r s R e marks 
L .  Gl 1 .  1 0  o . o o  3 5 . 8 5 s h e l l  0 . 0 5  
2 .  5 5 - � 3 1 . 4 0 0 . 1 7 o . oo t r a c e t r ac e 4 1 .  J 7  l . l J  

J 7 5  . G o L GO 0 , 00 2 2 .  8 o  
4 ,  G 7  .. G 7  5 -. 00 0 . 0 0 2 6 . 9 3  0 , 110  
5 7 2  7 0  J . 2 0  o . o o  2 4 . 1 0 
6 .. '1 1 .  0 0  1 7 . 7 5  L 20 rar e 7 , 4 0 2 5 . 6 5 7 . 0 0 

7 2 1  2 5  1 2 . 1 6 5 . 2 4 0 , 00 1 2 . 40 4 6 , 8o 5 . 1 2  
8 • 1 'JO  J ,  0 5 J - 3 5  l .  9 0  � - 7 5 7 9 · 3 5  0 . 70 

9 I f ] _ 0 8 1 2  9 2  I I . 2 8  r u r e 6 . 2 8  3 3 - 5 2 1 . 9 2 
1 0  '7 0 B o  ? 0 0  0 . 8 5 0 0 0  t. r a c e 2 , 2 5 8 . 10  I I 

1 2  * 2 3  6 �  1 1  II O 3 . 2 8 l .  00  6 , � 2 4 4 . 611 4 '  1 2  



c o mpo s i t i o n  o f  Or e g o n  C oa s t S an d s  f r o m  C o o s Bay to C o lumb i a  R i ve r 

T h e l, . , r:. d • o s  and t i d a l  f lats  o f  Sile t z  Bay , large ar e a s  o f t h e  b o tto m o f  wh i c h a r e  

e x p o s e d  n t  l o w  t i d e , a r e  c o m p o s e d  o f  f i n e - g�ai ned  pa l e  y e l l o w i s h - gray q u a r t z  s an d s  m i x e d  

w i th s ma l l  pe r c e n t a g e s o f  p a r t i c l e s o f  c l ay an d s i l t , t o g e t h e r  w i t h  s o me o r g an i c  ma t t e r  

a n d  s ma l l  pa r t i c l e s  o f  d a r k - c o l o r e d  r o c k .  

·r h e  a b u n d an c e  o f  pa r· t 1 c l e s  o f  b la c k  r o c k  i n t h e  sand s f r o m  B o i l e r B ay t o  th e e n d  o f  

the s p i t  o f  S i l e t z  B a y  c o m pa r e d  t o  t h e  r e l at i v e ly s ma l l  p r o po r t i o n  o f  s u c h p a r t i c l e s  

b e tw e e n  Yaqu l na H e ad a n d  Ot t e r R o c k s h o u l d  p r o ve c o n c l u s i v e ly t h a t  t h e  mai n  mo v e me n t o f  

s an d s  o v e r  th i s  par t  o f  t h e  b e a c h  i s n o r t h w a r d .  O t h e rw i s e  t h e  s an d s  f r o m  O t t e r  R o c k t o  

Y a q u i na H e a d  s h o u l d b e  a s  a b u n da n t ly f i l l e d wi t h part i c l e s  o f  b la c k r o c k a s  a r e  t h o s e  

no r th o f  B o i l e r  B ay .  
T h e  b e a c h  n o r t h  o f  t h e e n t r an c e  t o  S i l e t z  Bay i s  c o ve r e d w i t h m e d i u m - g r a i n e d  s an d s  

f o r  ab o u t  o n e - t h i r d  o f  t h e  d i s t a n c e t o Delake . The sands f o r m a b e ac h r i dge  wh i c h s l o p e s  
s t e e ply t o  t h e  s e a ,  b u t  i s  e i t h e r  g e n t l y o r  n o t  at a l l  i n c l i n e d  i n l and . T h e  b ea c h  r i d g e  

d i s a p p e a r s  ab o u t  a t h i r d  o f  t h e  d i s t a nc e f r o m  Si l et z  B ay t o  D e l ak e  a n d  t h e b e a c h  b e c o m e s  

g e n t ly g r "- d c d .  T h e  s an d s  h a v e  a pa l e  yc l l o,.i s h -gray c o l o r  w i t h  dark  s p e c k s .  T h e y  ar e 

c o m p o s e d m � i n l y o f  q u a r t z  b u t  c o n t a i n  many part i c l e s  o f  b l a c k  r o c k  w h i c h  pro b ab ly w e r e  

d e r i v e d  f r o m  t h e  c l i f f s  s o u t h o f  B o i l e r  B ay ,  I n  p l a c e s ,. t h e s e b la c k pa r t i c l e s  o f  r o c k  

ar e c o n c e n t r a t e d  t o  make d e p o s i t s  o f  b l ac k s a nd s . A d e tai l e d a n a ly s i s  o f  s a n d s  f r o m  h i gh 

t i d e  l e v e l  o n  t h e  n o r th s i d e o f  t h e  e nt r an c e to S i l e t z  Bay i s  as f o l l o w s : 

N o r t h  s i d e  o f  e n t r anc e to S i l e t z  fiay { no , 2 o f  tab l e  8 ) .  H t gh t i d e  l e v e L  !l o t  w e i gh t e d ,  

mm L 70 ;;!, 
Ro c k  

S h e l l  

t o  2 m m  - 1 0 . �  

S u b a n g u l a r  q u ar t z and f e l d s p a r 

R o u n d e d  r o c k  

Sh e l l 
l/ 2 to 1 mm • 69 . 1 3 % 

Sub angu l n r  t o r o un d e d  quar t z  

S u b r o und o l i vi n e  and e p i d o t e  

S u b r o un d  t o  r o u n d  r o c k  

Sh e l l  
1/4 to 1/2 m� - 1 8 . 00 � 

h o un d e d quart z 
R o u n d e d  o l i v i n e  and e p i d o t e 

R o und e d garn e t 

R o un d e d  r o c k  

1/B to 1/4 mm • 0 .  50 1� 
Subangu l a r  t c  r o u n d  qu ar t z  
}Jaen e t i  t c  

L 50 % 

o . 2 0  

0 .  9 0  /> 
9 . 2 4 
0 . 5J 

4 L JO % 
L 2 J 

2 5 , 20 

o . 4o 

l J ,  2 3 % 

0 . 1 7 
0 , 17 
4 , 4 J 

0 , 50 ;b 
trac e 



D i v i s i o n �  o f  t h e  B e ac h e s  

T o t a l s  

Qu art� a n d  f e l d s p ar 

O l i v i n e  a n d  e p i d o t e 

Ga r n e t 

Magne t i t e  
Ro c k:  

S h e l l  

T o t a l 

5 5 · �)3  % 
1 . 40  

0 . 17  
tr ac e 

4 l . J7 
___h.!..l 
100 . 00 '% 

Sma l l  c o nc e nt r a t i o n s o f  b l a c k: m i n e r a l  p a r t i c l e s  as t h i n f i l m s  o n  t h e  surf ac e w e r e 

f o und i n  t h e  c han n e l  o f  o n e  c r e e k:  s o u t h  o f  D e l ak: e and a t  s e v e r a l  p l ac e s  at h i gh t i d e  

l o ve l .  T h e r e  a r c  also  s o m e c o nc e nt r a t i o n s  o f  b l a c k m i n e r a l  parti c l e s  i n  t h e c han n e l an d 

b an k s  o f  th e c r e e k  c ro s s i n g  t h e  b e a c h  at D e l ak e . Th e s e  a r e  n e i t h e r  r i c h  n o r  l a r g e . Pale  
y e l l ow l s h -·g ray san d s  mak e up t h e b e a c h  f o r  ab o u t  1400 f e e t  n o r th o f  t h i s c r e e k  wh e r e  t h e r e  

b e g i n s  a mo d e rat e c o n c e nt r a t i o n  o f b l a c k  m i n e r a l  p a r t i c l e s  a t  t h e h i gh t i d e  l e v e l  w i th a n  

e x t e n t  n o r th�ard o f  2 50 f e e t  T h e  b l a c k  m i n e r a l  part i c l e s  t a k e  th e f o r m o f  th i n laminae 
i nt e r� ed d c d  wi th a muc h gr e a t e r  t h i c kn e s s o f  t h e  q u a r t %  sand s .  T h e  depo s i t s  a l s o  c o ntain 

l a r g e  p a r t i c l e s ranc i ng f r o m  p e b b l e s  t o  c o b b l e s .  Th� n c e  no rthward t o  t h 6  h o t e l known a s  

S u r f  T i d e s  th e r e  i s  a n  e x c e s s o f  s u p p ly o f  be ac h ma te r i a l s  a n d  a b e a c h  r i dg e  i s  f o r m e d .  
Th e s an d s o f  th i s  p a r t  o f  t h e  b e a c h  c o n t ai n e i th e r  f ew o r  n o  b l ac k  m i n e ral par t i c l e s .  

A s p l e nd i d  b e a c h ,  kno wn a � W e c o ma , b e g i n s  a t  Surf T i d e s and e x t e nd f'  north to t h e  

h e ad l. and Just s o ut h  o f  S a l m o n R i ve r· at the s e t t l e m e n t  kno wn a s  "R o ad s E:nd . " T h 1 s  b e ac h  

i s  l n  p lac e s  b o r d e r e d  by a d u n e  a r e a _ T h e  ma t e r i a l s  o f the  b e ach ar e ma i n ly q u a r t z  s and s ,  

t h e  agg r e c a t e  having a pa l e y e l l o w i sh • gr ay c o l o r .  S ma l l  par-t i c l e s  o f  d a r k  r o c k a r e  c o m mo n 

i n  t h e  b e ac h  mat e r i a l s  B l a c k  m i n e r a l  par t i c l e s  a r e  c o n c e n t r a t e d  i n  s ma l l  patc h e s  a t  the 

f o o t  o f  t h o  sh o r e � l i f f s  w h e r e  s e e p ag e s f r o m  t h e  d u n e  s a nd E p r o du c e  s m a l l  s t r eam s , and 

a l s o  i n  t h e  c h a n n e l s  of s ma l l  s tr e ams  w h i c h  f lo w ac r o s s  th e b e a c h . The ar e a s  of c o nc e n t r a o 

t i o n  are n o t  m o r e  t han 2 0  f e e t  w i d e , and mo s t  d e p o s i t s  c o n t ai n large part i c l e s  in t h e  s i z e 

range f r o m  p e b b l e s to s ma l l  b o u l d e r s . Tho b e a c h  i s  g e n t ly g rad e d f r o m  t h e s o u th e nd o f  t h e  

"Ro a d s  E n d "  s e t t l e m e n t t o t h e  c l i f f s  t o  t h e n o r t h • a n d  is  c o m p o s e d  o f  l i gh t ; c o l o r e d  sand s 
in wh i c h  p ar t i c l e s  o f  b l a c k  m i n e r a l s o r  r o c k  a r e  no t c o mm o n .  Ana ly s e s  a r e  g i v e n  i n  t ab l e  8 .  

B e tw e e n  Oe l ak c  a n d  " R o a d s  £ nd " ,  s ma l l  e xp o s u r e s o f  p e at a r c  p r e s e n t i n  t h e  l o w e r pa r t  o f  

t h e  s ho r e  c l i f f s ,  o r  l n  t h e  u p p e r  par t o f  t h e  b e ac h . N o n e  are i mpo r t an t . Th e r e  a r e  no 

c o n c e n t r a t i o n E  of m c t � l l i c  b l a c k  m i n e r a l of e c o n o m i c i m po r t an c e o n  t h i s s e c t i o n o f  t h e  

b e a c h _  

( 4 )  B e ac h e s  f r o m  C a s c ad e H e a d  t o  C ape L o o ko ut 

T h e s e  b e a c h e s  m ay b e  d i v i d e d  i n to t h r e e  s e c t i o n s ,  a s f o l l o w s ; C a s c a d e  H e ad to N e s t u c c a  

B ay ,  N e s t u c c a  R ay to C a p e  K i w a n d a , and  C a p e  Kiwanda t o  C a p e  L o o ko u t , 

T h e  b e a c h  f r o m  C as cad e  H e a d  to N e s k o w i n  C r e e k  i s  l a r g e l y  c o mp o s e d  o f q u a r t z  san d s  w i th a 
c o n s i d e r ab l e  c o n t e n t  o f  p a r t i c l e s  o f b l a c k  r o c k t h o u e h t  to h av e b e e n d e r i v e d  f r o m  C a s c a d e  Head ,  



C o m p o s i t i o n  o f  Or· � go n  C o a s t  Sand s f r o m  C o o s  B ay to C o l u mb i a  R i v e r  

Thi n s irea>:s o f  m e t al l i c  b l ac k m i n e r a l s  w e r e  s e en J u s t  b a c k o f  N e s ko w i n  I nn i n a r e c ently 

e r o d e d  b a n k  o f  N e s ko w i n  C r e e k . O t h e r w i s e  t h e r e  are  no c o n c e n t r a t i o n s  o f  b l a c k  m e t al l i c  

m i n e r a l s o n  t h i s  pa r t  o f  t h e  b e a c h ,  Th e b e ac h from N e s ko w i n  C r e e k  t o  N e s tu c c a  B ay i s  w i d e  

a t  l o w  t i d e , i s  g e n t ly grad e d ,  a n d  h a s  w i n d " d e p o s i t e d  s a n d s o ve r  a c o n s i d e r ab l e  e x t e nt o f  

t h e  b a c k b e a c h ; d u n e s a r e  l o c a l  i n l a n d , T h e  w i nd h a s  c o n c e n t ra t e d  t h i n  s t r ea k s  o f  b l a c k  

m i n e ra l  par t i c l e s  a n d  pa r t i c l e s  o f  b l a c k  r o c k  o n  the up p e r p a r t  o f  t h e  bac k b e a c h  a d J a c e nt 

t� t h e  o l d  t o u r i s t  c o t t age s  s o u t h  o f  t h e  mouth o f  N e s tuc c a  R i ve r .  A na l y s e s  a r e  g i v e n i n  
Tab l e  9 .  

L O c i! U o n  and A na ly s e s  o f  Samp l e s  

o f  
S a n d s  f ro m  C as c a d e  Head  t o  C ap e  L o o ko u t  

Tab l e  9 . 

1 ,  hl o u t h  o f  N e s ko w i n  C r e e k ,  h i e h  t i d e  l e ve l .  

2 .  A b o u t  3 m i l e s  n o r t h o f  N e s korri n C r e e k ,  h i g h  t i de l e ve l .  

3 . Ab o u t  4 mi l e s  n o r t h  o f  N e s k o w i n  C r e e k  a t  f o o t  o f  c l i f f s ,  h i g h  t i d e  l e ve l .  

l! , Pac i f i c  C i ty ,  h i g h  t i d e  l e ve l .  

5 •  il e ac h a t  f o o t  o f  h i l l  s o u t h o f  T e r r a  d e l Mar , 6 ·" i n o h  c h anne l n e ar s o u th e r n  e dg e  o f  

d e p o s i t ,  h i gh t i d e l e v e l ,  

G .  T e r r a  d e l  M � r , l i t t l e  c r e ek a t  n o r t h  e n d  o f  r i ch d e p o s i t ,  h i g h  t i d e  l e v e l , 6 - l nc h 

c h a n n e l .  

7 , T o p par t  o f  b e a c h  at T e rra d e l  �ar , w i nd s o r t e d .  

8 .  B a c k  o f  b e a c h  a t f o o t  o f  c l i f f s o uth o f  C a p e  L o o ko u t , h 1 eh t i d e  l e v e l ,  w i nd an d  
wa t e r  s o r t e d ,  c o n s i d e r ab l e  b l a c k s an d , 

gr e a t e r  
t h an 

M e c han i c a l  Analy s e s  o f  Sand s 
C a s c a d e  H e ad to C a p e  Lo o k o u t  

l e s s  
t h a n  

N o <.I 2 mm 1 " 2  m m  .!13.-1 m m  .!1.!±:1 !2._� .!L'.§: 1/4 mm 1/1 6- 1/8 mm 1/16  mm R e marks  ----

1 .  3 . 6 5  e �q o  6 . 6 5  c e me nt sand 
2 .  0 . 5 0 84 . ] 5 1 5 . 1 5  " " 

3 .  o . 4 5  5 L 4 5  40 . 7 5  7 · .3 5 
4 .  7 7 . 1 0 2 2 . 90 t r:..c e  

5 · 64 . 5 6 35 . 44 b l a c k s a nd 
6 . 1 8 . 1 5  6 0 . 50 21 • .3 5  

7 ·  1 6 .- 5 5 6 � . 80 1 3 . 6 5  
8 .  1 2 . 4 8 6 1 . 44 2 6 . 08 " 

l.: i n e r o. l  A n a ly s e s  o f  S an d s  
C a z c c.d e  ! l e a d  t o  C ap e  L o o ko u t  

Clu a r t z  0 1 1  vi n e  
( P e r c e n t )  I l m e n i t e  

tJo <) F e l d spa_£ >:pi do� Ga r n e t  Z i rc o n Llagne t i t e  C h r o m i t e  � R e m ar k s  
1 .  7 0 . 8 5  o . 6 5  0 . 0 0 0 , 00 2 7 . 8 5  s h e l l  0 , 6 5 
2 .  8 3 . 2 5 " 1 6 . 7 5 
3 ,  5 7 . 11 0  2 . ? 5 2 , 2 0 r a r e  1 . 1 5 2 5 , 8 5 5 - 60 hb . 4 . 8 5 
l• ' .  8 5 . 2 0 o . oo 1 11 . 8 0 
5 . �· 2 8 . 1 6 1 0 . 04 2 . 0 4 1 .  84 ) , 1 2  5 2 , 04 2 . 76 b l a c k s a n d  
6 . * 4 2 . 70 1 7 . 6 5  L 50  c o t!lroo n 1 .  8 5  JO , l O 6 . 2 0 " " 

7 ·  6 0 , 70 1 3 , 2 5  0 , 9 5 ra r e  1 . 1 0 10 . ;o 1 3 . 70 
8 . * J 9 , il 8  1 9 - 5 6  L 64 1 . 2 4 5 c b 0  2 9 . 9 2 2 . 1 6 " " 
"' 

De no t e s  p e r c e n t a g e  b y  w c i eh t ,  t h r.. t i s ,  s p e c i f i c  gravi t i e s  o f  the m i n e r a l s a r e c o n s i d e r e d ,  



Di vi s i o n s  o f  th e B e ac h e s 4 1  
T h e  b e a c h  f r o m  t h e  s o u t h e n d o f  t h e  sp it  o n  t h e  no r th s i d e o f tl e s tu c c a  R i v e r  to Cape 

K ! w a n d a  i s  g e nt l y g r a d e d  an d c o m p o s e d  o f l i cht a c o l o r e d  sand s  w hi c h a r e  ma i n ly q u a r t z  w i t h 

m a ny p a r t i c l e s  o f  b l a c k  r o c k .  B l a c k  m i n e r a l pa r t i c l e s  w e r e  o b s e rv e d  o n ly a b o u t  t h e  m o u t h  

o f  ll e s t u c c a  R i v e r .  C a p e  K i w a n d a i s  c o mp o s e d  o f  p o o r ly c e m e n t e d  f i ne - g r ai n e d s an d s to n e s  

w h i c h  s u p p l y  s an d s mu c h  l i k e  t h o s e  o f  t h e  pr e s e n t  b e a c h e s .  

The b e a c h  f r o m  C ap e K i w a n d a  t o  C a p e  L o o ko u t  i s  g e n t ly g r a d e d  and i s  m a i n ly c o mp o s e d  

o f  pa l e  y e l l o w i s h - g r ay q uar t z  sand s .  S o u t h  o f  t h e  vi l l a g e  o f  T e rr a  d e l  Mar a n d  b e g i n n i ng 

a t  t h e  f o o t  o f  t h e  r o a d f r o m  P a c i f i c C i ty and e x t e n d i n g  f o r  a b o u t  ab o u t  a qua r t e r o f  a 

m i l o  t o w a r d  t h e  vi l l a g e  o f  T e rra d e l  Mar , t h e r e  i s  a c o n s i d e r ab l e  c o n c e nt r a t i o n  o f  m e t a l l i c  

b la c k  mi n e r a l s a t  h i g h  t i d e  l e v e l . T h e  d e p o s i t i s  f ro m JO t o  4 0  f e e t  w i d e ,  and s o me s p o t s  

a r e  v e ry r i c h ,  b u t  m o s t  o f  t h e m  s h ow o n ly m o d e r a t e  c o n c e n t r at i o n .  T h e  d e po s i t i s  no t ve ry 

th i c k , as t h i s pa r t  of the b e a c h  i s c u t on b e dr o c k . La r g e  p a r t i c l e s  r an g i ng in s i z e f r o m  

p e b b l e s  t o  b o u l d e r s  ar e pr e s e nt .  A d e ta i l e d an aly s i s  o f  u s a m p l e f r o m  t h i s  l o c a li ty i s  a s  

f o l l ow s :  

T e r r a  d e l Mar , h i g h t i d e l e ve l at l i t t l e  c r e e k o n  n o r t h  e nd o f  r i c h  d e po s it ,  6 - inch 
chann e l ,  w e i g h t e d  ( n o . 6 o f  ta b l e  9 ) .  

�t o  l/2 mm - 1 8 . 15 j> 
Sub r o u n d  to r o und e d  q u a r t z a n d  f e l d s par 

Ro u n d e d  r o c k  

Ro u n d e d  o l i v i ne and e p i do t e  

1/8 to 1/4 mm - 6 0 . 50 % 

R o u n d e d  qu a r t z  

R o u n d e d o l i vi n e  an d e p i d o t e 

Angu l a r  p i nk a n d  r e d  garn e t  

R o u n d e d  m a g n e t i t e  

R o u n d e d  i l m e n i t e and c hr o mi t e 
R o u n d e d r o c k  

1/16 to 1/8 mm · - 2 1 .  ; s  :; 
S t ro ne l y  magn e t i c  

R o u n d e d  m � gn e t i t c  
Wi l d l y  magn e t i c  • 1 8 . 50 % 

Angu l � r  quar t z , a l i t t l e z i r c o n  

a o � n d e d o l i v i n e  a n d  e p i do t e 
A ngu l a r p i n k  a n d  r e d  ga r n e t  

R o u n d e d  i l m e n i t e  a.n d c h r o m i t e  

N o nm a g n e t i c  - 0 . , 5 % 

'fo t a l  s 

An g u l a r  to r o un d e d  qu a r t z , a l i t t l e  
z i r c o n  

Roun d e d  o l i v i n e  a n d  e p i d o t e  

Angu l a r  p i n k  a n d  r e d  ga r n e t  

R o u n d e d  i l m e n i t e  a n d  c h r o m i t e  

Uu a r t z  an d  f e l d s par 
O l i v i n e  a n d  e p i d o t e 

G a r n e t  
Ma:_; n e t i t e  
I l m e n i t e  an d c h ro m i t e  

R o c k  
To t a l  

1 5 . 10  % 
2 . 90 
0 . 1 5  

2 6 . 7 5  % 

1 5 . 70 
o . 6 5  

trac e 
14 . 10 

3 • JO 

t . B s  % 

o .  2 5 
1 . 70 
o . B o 

1 5 . 80 

o . 6o 
0 . 10 
o . o s 
0 . 2 0 

l( 2 . 70 % 
n . 6 5  

l .  50 
1 . 8 5  

30 . 1 0 
�2 0 
1 0 0 . 00 % 



4 ? C o mpo o 1 t 1 o n  o f O r ego n C o a s t Sand s_ f�o m  C o o s  Bay to C o l u m b i a  River  
S o m e  b l ac k s an d s  a r e  e x po s e <\  .\ n t h e  r e e un1;l.y d e po s i te d s a n d s  o f  the s h o r e  a n d  s o me may 

b e  p r e s e n t c a s t  o f  t h e  r o a d ,  h e r e  J u s t  ab o ve th o b � a c h ,  1 n  l o w  ar e a s  o ve r g r o w n  w i th v e g e 

t a t i o n .  T h l e  s e e m s  to b e  s u g g e s t e d  by th e f ac t  that wat e r s  wh i c h s e e p  f ro m b e neath the  
ro ad ar e h i g h ly s t a i n e d  wi th i r o n  o x i d e .  Th e n o r t h  e nd o f  th e a r e a  o f  c o n c e n t r a t i o n  l s  
ab o ut half  a m i l o  s o u t h f r o m  t h e  c e n t e r  o f  t h e  vi l lage o f  T e r r a  d e l  Mar , S o u t hward f r o m 

t h i s  c o n c e n t ra t i o n  t o  C ap e  K i wa nda  a n d  n o r thward from T e r r a  d e l llar to t h e  o u t l e t  o f  S and 

Lake th e b e a c h m a t e r i a l s  are c o m p o s e d  o f  quar t z  and f e l d s p a r  s and s in wh i c h  t h e r e  are a f ew 

par t i c l e s  o f  b l a c k  r o c k . Muc h o f t h e  c o a s t  i s  margi n e d by dune s .  Th i n  v � n e e r s  o f  b l a c k  

mi n e ral par t i c l e s  a r e  p r e s e n t  in p la c e s  on  the b e ach sand s and n e ar ly e v e ry s e e p  f r o m  th e 

dune s s h o w s  a s m a l l c o nc e n t ra t i o n .  N o n e  o f  t h e s e  i s  i m p o r t an t .  A naly s e s  a r e  g i v e n  i n  

Tab l e  , .  

The b e a c h  f r o m  S and L a k e  t o  C ap e L o o ko u t  l s  g e n t ly gr a d e d , a n d  t h e  b e ac h  ma t e r i a l s  c o n
f! i s t  o f  p a l e y e l l o w i s h ·' (> r ay san d s  whl C< h  a r e  m o s t l y  quar t z ,  P a r t i c l e s  o f  b l ac k r o o k  are c o m 

mo n .  A small q u an t i ty o f  b l �e k  m i n e r al p a r t i c l e s  was s e e n i n  t h i n l a m i nae  o n  t h e  n o r t h  s i d e 

o f  t h e  e n t ranc e to Sand L a k e . a n d  s mal l o o n� e ntratl o ns are pr e s e n t  at s e e p s  f ro m  t h e  dune 
c l i f f s  whi ch  b o r· d e r· m o o t  of t h o  s h o r e , and in th e ohanno l t'  of s ma l l  s t r e am �  w h i c h  flow ac r o s s  

the b c ac h o N o n e  o f  t h c s A  a�e  i m p o r t an t " The r e  1 s  a s ma l l  d e p o s i t  o f  b la c k  m i ne ral p a r t i c l e s  

and pa r t i c l e s  o f b la c k  r o c k  o n  t h e  no r th end o f  thi s  b e ac h  l. n th� b a  . ., k o f  th e s ma l l b ay s o uth 
of C ap e L o o ko u t ,  The d e p o s i t  is at t h e  h i gh ti de l eve l . is a b o u t  1 0 0 0  f e e t  l o ng •  and pa s s e s  

i nt o y e l l o w i s h � g r ay s an d s  o n  th e s o uth e n d  and i nto large par ti c l e s ,  f r o m p e b b l e s  t o  b o u l d e r s  
ln s i z e ,  o n  t h e  n o rt h "  T h e  d e p o s i t has n o  e c o nomic  lmpo rtan � e  a �  b o t h  t h e c o nc e n t r a t i o n  and 

yar- d a e c  are smal l ,  Analys e &  are g i v e n  i n  Tab l e  , on  page 4 o .  

( 5 ) ����':l'e Lo o kot.;t t o  C ap o  F al c o'! 

The b e ac h n s  a r e  d i v i d e d  i n t o  f i ve s e c t i o n s ,  as f o l l o w s , C a p e  L o o ko u t  to t h e  no r t h e nd 
o f  t h e  s p i t  s e p a r a. t 1 r,g N e t a t· t :;  Bay from t h e  s e a. :  tl e tar· t s  Bc.y to C ap e  Ll e ar � s ;  C ap $  Mear e s  to  
t h e  no r t h e n d  of  t h e  3 p i t  s e p a r a t i ng Ti l lamo o k  Bay f r o m  t h e  s � a ;  T i l l a m o o k  B ay t o the s o u th 
s i d e  o f  t h e  e n t ; · ;J.fl ('; h  "t.r. t c  N "hale•m B ay , and from t h e  s o uth e n d  o f  t h e  s p 1 t  w h i c h  s e p a r at e s  

N e ha l e m  B ay f r· o m  t h e  s � a.  t o  C ap &  F a l c o n .  
T h e  b e a c h  f r· o m  t h e  n o r- th 3 \ d e  o f  C ape L o o kout t o  t h e  n o r· t h  e n d  o f  the N e t a r t s  Bay s p i t  

1 s  g e n t l y  gr a d e d  a n d  is  c o mpo s e d o f f i n e f tgra l n e d  q u a r t �  s a n d s  w i t h  a c o n s l d � r-ab l e  c o n t e n t  o f  

d a r k  ro o k  d e r i v e d  from  t h e  o o a 9 t al c l i f f s .  T h e  oolor  o r  t h e  agg r e g a t e  ! &  a p a l e  y e l l o w i sh 

g r ay wi th d a r k  s p e c k s .  E x c e p t  o n  t h e  e x t r e m e  s o u t h o n d ,  a p r o m i n e n t  f o r e  d u n e  b o r d e r s  t b �  

b e a � h ,  i n l a n d  f r o m  w h i c h  t h e r· e  i s  e i th e r  a w i d e  du n e  ar e a o r  a m a r· s h ,  A s ma l l  q u a n t i ty o f  
me t a l l i c  b l a c k  m i n e r a l s w a s  s e o n i n  t h e  c h anne l o f  the l i t t l �  c r e G k  t h a t  f l o w s  a a r o s s  the 
b e a c h J u s t  n o r �h of C a p e  Lo o ko u t . The  r o c ks of C a p �  Lo o ko u t  d o  n o t  s e e m t o  b o  o o n t r i b u t i ng 

muc h c o a r s e  ma t e r i a l  t o  t h e  b e a n h .  

1'h e  b o t t o m  o f  N e t a r t s ll ay i s  e x t e n s i v e l y  e x po s e d  a t  l o 1<  t i d e . a n d  ! s  c o v e r e d  w i t h  f i ne 

sand a n d  s i l t w h i c h  1 s  b l a c k  f r o m  the p !" e s e n .:; e  o f  o rgan i i'l  ma t t e •' a:o c i r o n  s u l ph i d e . . N o  c o n •  

e e n t ra t i o n  o f  b l u 0 k  m i n e r a l  pa � t 1 c l e s  w a s  s e en �  



D i vi s i o n s  o f  the B e ac h e s  
T h e r e  i s  a c o n s i d e rab l e  c o n c e n t � a t i o n  o f  b lac k m i n e r a l p a rt i c l e s  o n  t h e  b eaoh o n t h e  

n o r t h s i d e  o f  t h e  e n t r a n c e t o N e t a r t s  B ay .  T h e  c o n c e n tr a t i o n b eg i n s  at t h e  e as t e n d  o f  

t h e  vi l l a g e  an d e x t e nd s  n e a r ly t o t h e e n t � an c e  t o  t h e  b ay .  T h e  d e po s i t s  ar e a t  hi gh t i d e  

l e v e l  a n d  rang e i n  w i d t h  f r o m  a b o u t  1 0  to 6 0  f e e t  w i th a n  e x t e n t  al o ng t h e  b eac h o f  ab o u t  

1 0 0 0  f e e t ,  The  b l a c k  s a n d s a r e  i n t e r b e d d e d  w i t h  l i gh t - c o l o r e d  s an d s , a n d  c o n c e n t r at i o n i s  
l o c a l l y  r i c h .  T h e  t h i c k n e s s  i s  e s t i m a t e d  t o  r an g e  f r o m 2 t o  4 f e e t .  Large par t i c l e s  r angi ng 

f r o m  p e b b l e s to b o u l d e r s  2 i n c h e s  o r  m o r e  i n  d i am e t e r  a r e  p r e s e n t .  A we i ghted analy s i s o f  

o n e  o f  t h e  s a m p l e s  f r o m  t h i s  d e p o s i t  l s  a s f o l lo w s : 
E a s t e n d  o f  b l a c k  s and d e p o s l t  o f  N e t a r t s  B ay ,  h i g h  t i d e  l e ve l ,  w e i gh t e d  ana ly s i s 

( n o " 2 o f  t a b l e ) . 

1/4 to 1/2 mm - 1 . 2 0  � 
Mo s t ly q u a r t z ,  no magn e t i t e  o r  o t h e r  m e ta l l i c  

b la c k m i ne ral , a l i t t l e  o l i vi n e  o r  e p i d o t e . 
1/8 t o  1/4 mm .� 56 . 2 0 % 

Stro nely m agn e t i c 

R o u n d e d  m a g n e t i t e ,  s o m e  w i th 
a t t ac h e d  q u a r t z  

M i l d ly m a g n e t i c  • 3 5 . 50 % 

Angu l a r  to su b ro u nd q u ar t z  

Round e d  o l iv i n e  an d e p i do t e 

A n gu l a r  p i nk and r e d  ga r n e t 

H o und e d  i l m e n i t e  a n d  c h ro m i t c  

R o u n d e d  r o c k  

No nmagn e t ic � 16 " 78 � 
S u b angu l ar q u a� t z  

Ro und e d  o l i v i n e  and e pi do t e  

Garne t 

l/1 6  t o  l/8 mm • 4 2 , 60 � 
S t r o n e l y  magn e t i c  

R o u n d e d  magn e t i t e 
M i l d ly m a c n e t i c  • 3 6 . , 5 % 

R o unde d o l i vi ne and e p i d o t e  

Aneu l a r  p i nk a n d  r e d  ear n e t  

E l l i p s o i dal ly r o un d e d z i r c o n  
R o u n d e d  i l m e n i t e  and c h r o m 1 t e  

N o nmaen e t i c  • 1 . 1 7 -

To t a l s  

RQund e d  o l i v i n e  and e pi do t e 

Angu l a r  g a r n e t  

E l l i p s o i d a l ly r o und e d  z i r c o n  

O u a r t z  a n d  f e l d s par 
O l i v i n e  a n d  e p i d o t e  

G a r n e t  

Z i r c o n  

M a g n e t i t c  
I l m e n i t e  an d c h r o m i t e  
R o c k  

, . ,2 

l .  6 1  

1 5 o 56 

6 . J 5 
1 1 . 8 8 

0 . 10  

1 3 . ,4 
2 . 6 0 
0 . 1 4 

4 . ' 1 8  

2 . JO 
1 .  51� 

1 . 04 

J 2 . 0 7 

o . o4 
0 . 0 7 

l . 0 6 

1 6 . 7 5 
2 0 . 60 

8 . 10 
2 , 1 0  

8 . ' 1 0  

4 J , 9 5 
0 . 10 

"' 

;. 

% 

T o  t a l  1 00 . 00 % 



44 C o mpo s i t i o n  o f  O r e g o n  C o a s t  San d s f r o m C o o s  B ay t o C o lumb ia River  
Thin f i l m s  o f  b l ac k s a n d  a r e  p r e s e n t  o n  w i nd - dr i f t e d  surfac e s  o f  t h e  b a c k  b e ac h t o  

t h e . e n d  of  t h e  p o i n t  w h i c h  l i m i t s  t h e  n o rt h  s i d e  o f  t h e  e nt r an c e  i n t o  N e t ar t s Bay . N o r t h 

ward f r o m  t h i s p o int t h e  b e ac h 1 s  g e n t ly grad e d  t o t h e  vi l l ag e o f  Oc e a n s i d e  and i s  c o m 

po s e d  o f  l i g h t - c o l o r e d  s an d s  w i t h s o m e  p a r t i c l e s  o f  d ar k r o o k .  

T h o  s o u r c e o f  t h e  b l ack  mi n e r a l  p a r t i c l e s  p r e s e nt o n  N e t a r t s  B e a c h  i s  n o t  kn ow n . 
P o s s i b ly t h ey o a m c  f r o m  t h e  s o u t h , b u t  t h e r e  a r e s o m e i n d i c a t i o n s  t h a t  t h ey m ay have b e e n 

w a s h e d  f r o m t h e  P l e i s t o c e n e to R e c en t s a nd s  o n  w hi c h  t h e  vi l lag e o f  N e t a r t s  i s  i n  part 

b u i l t .  B l a r, k  san d s  a p p e a r  i n  t h e  c l i f f s  w he r �  l a nd s l i d e s h a v e  e xp o s e d t h e  s e c t i o n ,  and 

they may be s e e n  on t h e Sun s e t  Trai l up tho c l i ff f r o m  t h e  b e a c h .  

T h e  c l i f f b e tw e e n  N e t a r t s  B ay a n d  O c e an s i d e  i s  u n d e r & o i ng v i g o r o u s  e ro s i o n  b u t ,  a s  
1 t  i s  c o mp o s e d o f  w e ak s and s t o n e s a n d  s ha l e s  o ve r l ai n  by d u n e  s an d s ,  i t  c an n o t c o nt r i b u t e  

c o a r s e  s e d i m e nt s o  
Th e b e ac h  f r o m  C a p e  M e ar e s ,  t h e  b o l d  h e ad lan d s o u t h  o f  the m o u t h  o f  Ti l l amo o k  B � , t o  

ab o u t  t h e  m i d  l e ng t h  o f  t h e  l o ng s pi t  s e p a r a t i ng Ti l lamo o k  Bay f r o m  t h e  s e a , i s  al mo s t e n 
t i r e l y c o m p o s e d  o f c o ar s e  mat e r i a l s  r a ng i ng f r· o m  granul e >;  1o o  b o u l d e r s  10 i n c h e s  o r· m o r e i n  

d i am e t e r .  Patc h e s  o f  c o a� s e � gra1 n e d  s a n d s  a r e  pr e s e n t  i n  p la c e s  i n  t h e  m i d s t  o f  c o b b l e s 

and b o u l d e r s .  T h e  b e a c h  o n  t h e  n o r t h  e nd o f  t h e s pi t  i s  c o mp o s e d  o f  pa l e  y e l l ol< i s h • gray 

s an d s  wh i c h  a r e  mai n l y  q u a r t z .  Dun e  s and s c o v e r the s p i t  f r o m  h i gh t i d e  l e ve l t o  a ma x i mum 

h e i gh t  of 50 f e e t  or mo r e .  The spit  i s  w i d e b u t  n o t hi gh o n  t h o  no rth e n d ,  h i gh an d m u c h  

n a ,-. r o w e r  ( a l s o  \O O o d e d ) i n  t h e  m i d d l e  p ar- t ,  and low a n d  v e ry na r r o w  o n  t h e s o u t h  e nd .  The 
h e i g h t  is d u e  t o  a l a r g e  f o r e  d une , The b ay s i d e  o f  t h o  s pi t  i s  c o mp o s e d  enti r e ly o f  pa l e 

y e l l o w i sh �gray sands w h i c h  a r e  ma i n ly c o m po s e d o f  quart z .  T h e  v i l l ag e o f  B ay o o e an i s  b u i l t  

o n  t h e  mi d d l e p a r t o f t h e  s p i t  o n  t h e  b ay s i d e and a t  o n e  t i m e  a l a r g e  . ho t e l  and s e v e r a l  
f i n e  r e s i d e n c e s  w e r e e r e c t e d  o n  t o p  o f  t h e  fo r- e du n e . A g r e at s t o rm in 1 9 3 �  c au s e d t h e  

w av e s  t o c u t  i n t o  t h e  du n e  a n d  l e d t o  t h e  d e s t r u c t i o n  o f  t h e  h o u s e s  o n  i t s  s u mm i t .  

j' h e  s o u t h  e nd o f t h e  se award s i d e  o f  t h e  B ayo c e an B e ac h  h a s  o ne o f  t h e  m o s t  e x t e n s i v e  

d e p o s i t s o f  g r a v e l s  and b o u l de r s  s e e n  i n  t h i s e n t i r e su rvey.  T h e  mat e r i al s  a r e  l a r g e ly 

c o m p o s e d  of b la o k  r o c k  and t hey f o rm a b e ach w h i c h  is ve �y s t e e p  toward the s ea .  T h e  c oal" S e  
ma t e r i a l s  s e e m t o  h a v e  b e e n d e r i ve d  f r o m  th e  h e a d l an d  o f  C a p &  M e ar e s  o n  t h e  s ou t h .  

G a r i b a l d i  B e a c h ,  on t h e  n o r t h  s i d e o f  Ti llamo o k  B ay ,  i s  a larg� ,; an d  b a r  c o mp o s e d  o f.  

pa l e -y e l l o w i s h , l i gh t  · g r ay sand s .  T h e  bar- i s  b o r d e r e d  o n  both s i d e s  b y  f i n e r' grai n e d  s and s 
c o n t a i n i ng s o m e  s i l t  a n d  c l ay . C o n s i d e r ab l e  f r agme ntary s h e l l  m a t e r i a l  is p r e s e n o .  A smal l 
b e ac h  J u s t  w e s t  o f  Gar i b a l d i  B e a c h i s  c o m p o s e d  o f  y e l � o w i s h - g r ay quar t z  s an d s w i t h  b o u l d e r s  
o n  t h e  b a c k  b ea c h .  

A b r- o a d  b e a c h  e x t e n d s  f r o m  the  n o r th j e t ty o f  T i l l am o o k  Bay t o t h e  m o u t h  o f  t h e  N e h a l e m  

Ri ve r .  T h i s  b e a c h  i s  g e ntly  g r a d e d , i s  c o m p o s e d  o f  f i n e � g ra i n e d ,  p a l e  y e l l o w i s h - g r ay s an d s  

· wh i c h  a r e mai n ly q u a r t " .  Th e r e i s  a c o n s i d e rab l a  w i n d - sw e p t  ar ea ab o v e h i gh t i d e , a n d  a f o r o  
dun e e x t e nd s  f r o m t h e  n o r t h  j e t ty o f  T i l lamo o k  B ay a t  B a r v i e w  t o  a p o i nt n o r th o f  Manha t t an 



Divi s i o n s o f  t h e  B e ac h e s  

B e ac h .  T h e r e a r e  n o  c o a r s e  ma t e r i al s  amo ng the b e a c h  s and s o th e r  th an a few pebb l e s .  N o 

c o n c e n t r a t i o n  o f  b l ac k m i n e ra l s w a s  s e e n , but i n  p l ac e s th er e a r e  c o n c e n t r a t i o n s o f  pa r t 1 -

c l o s  o f  b l ac k r o c k .  

G e n t ly g r a d e d  � a n z a n i ta b e a c h  l i e s  n o r t h o f  t h e  m o ut h o f  N e h a l e m  R i v e r .  Th e s a n d s 

c o m p o s i n g t h i s b e ac h a r e  f i ne - g r a i n e d  a n d  mainly c o mpo s e d o f  quar t z .  Th e r e  a r e  no l a r g e 

p a r t i c l e s  o ve r  m o s t  o f  t h e  b e ac h ,  b u t  c o ar s e  par t i c l e s  ar e p r e s e n t f o r  a s h o r t  d i s t an c e 

s o u t h  o f C a p e F a l c o n  w h o s e  c l i f f s  l i m i t  Man zani ta b e a c h  o n  t h e  no r th .  T h o  b e ac h i s  bac k e d  

by a du n e  r i d g e .  Analy s e s a r e  g i v e n  i n  Tab l e 1 0 .  

L o c a t i o n  and Analys e s  o f  S amp l e s 
o f  

S a n d s  f r o m C a p e  Lo o kout t o  Ti l lamo o k  H e a d  
Tab l e  10 . 

1 .  N o r t h s i d e  o f  C a p e  Lo o Ko u t ,  high t i d e l e ve l .  

2 .  Eas t  e n d  o f  b l ac k s a n d s  o f  ll e ta r t s  Bay .  high t i d e  l e ve l. 
) o  71 e s t  e n d  o f  b l a c k s an d s , N e ta r t s  Bay , h i gh t i d e l e ve l. 
4 .  J u s t  w e s t  o f  s c n t r·y s t a ti o n ,  N e ta r t s  B ay ,  h i s h  t i d e l e v e l .  
5 ·  P o i nt a t  no r th o n t ran c e  t o N e t a r t s  B ay ,  high t i d e  l e v e l .  
6 .  tlo r t h  o f  n o r- t h j e tty o f  T i l l amo o k  Bp.y , high t i d e  l e ve l .  
7 • Same plac � a &  n o , 6 .  low _ t l de  l e va � .  
8 .  Ro c kaway b o ac h , h i eh t i d e  l e ve l .  
9 .  Man z a n i ta b e ac h ,  ab out a ml l e  s o u t h  o f  t h e  v i l l a s & , h i gh t i d e  l e ve l .  

10 . C r e e k  c o nc e n t ra t i o n  i n  c r e e k  e n t e r i ng Ar c h  C a p e  b e a c h ,  h i gh t i d e l e ve l .  
1 1 .  A r c h  Cap e b e ac h ,  h i gh t ide l e ve l .  

1 2 .  Arc a d i a  c ab i n s b e a c h , h izh t i d e  leve l .  

l J .  Arcadia c ab i n s b e ac h ,  no r t h  o f  Hug Po int, h i gh t i d e  l e ve l ,  w i n d  a n d c r e e k  c o n c e ntra t i o n .  

C o n c e n t r at i o n  of  upp e r  h a l f  i n c h .  

14 . Canno n B e ac h , n o r th o f  c r e e k ,  h i g h  t i d e  l eve l .  

1 5 . S o u t h  b ank o f  N e h a l e m  R t ve r ,  c o nc e n t r a t e d  b y  wi nd , ve ry h i g h  t i d e  l e ve l .  

N o , 

1 .  
2 .  

J . 
4 . 
5 · 
6 .  
7 o 
8 .  
9 ·  

10 . 
l L  

1 2 .  

g r e a t e r 
than 
2 m m "  ----

0 . 2 0  

1 . 5 5  

0 . 7 0 

M e c h an i c a l  Analy s e s  o f  Sands 
C ap e L o o k o u t  to Ti l lamo o k  H e a d  

1 /4 · 1[2 mm .!fl.·. l/4 mm l/ 1 6 - _l/8 mrn 

7 · 8 5 90 - 5 5  1 .  Go 
1 . 20 5 6 , < o  4 2 ,  6o 

3 - JO 7 1 . 6 0  2 5 . 10 
1 .. 7 5 90 . 50 7· 75 
9 . 90 8 9 . 1! 0  o .  5 0  

60 , 50 J 9 . 50 trac e 
8 6 . 2 0 1 2 . 2 5 
J 2 ' 50 67 . 50 
1 5 , 0 5  84 . 9 5 trac e 

5 - 1 6  7 '} . 2 0 1 5 . 64  

J . 2 5 9 6 . 2 5  0 . 50 
4 . 40 94 . 90 0 . 70 
2 . 0 0 8 9 . 8 0  5 . 2 0 
2 . 60 9 6 · 9 5  o . 4 5 

70 . 5 5 2 8 , 7 5  

l e s s 
t h a n  

1 / 1 6  mm Remarks 

B l o. c k  s <L n d  

" " 

C e me n t  sand  



4 6 . Co meo s i ti o n  o f  Or eGa n Coast  Sands  from  Coo s Baz to C o lumb ia R i ve r  
M i n e ral Analy s e s  of Sands  

C ap e Loo kout to Ti l lamo o k  H e ad 
{ P e r c e nt ) 

Quar t z  O l i vi n e I l mc n i t e  

N o . }' e l d s Eo.r E Ei d o t e  G a r n e t  Z i r c o n !.!o.�:ne t i te C h r o m i t e  � Remarks 

l .  o . o o t ra c e  trac e 
2 . 1 6 . 7 5  2 0 . 60 8 . 10 2 . 1 0 8 . 4 0  4 :3 . 95 0 . 10 Blac k s a n d  

:3·  5 6 . 2 0  0 . 9 5 o . 4 o  c o mm o n  2 8 . 1 5  1 4 . )0 " " 

4 .  5 7 · 50 2 2 , 00 0 , ) 5 r a r e  ) . 20  1 6 . !) 5  

5 ·  8 9 . 9 5 2 . 4 5  trac e " trac e t r a o e  7· 50 S h e ll 0 . 1 0  

6 .  o . o o 

7 ' 6 9 . 50  0 , 2 0  o . oo )0 . )0 
8 .  8 8 . 2 0  o . 6o 0 . 2 0  o . oo trac e  t r a c e u . oo 

, . 0 , 00 " " 

10 . * 6o . 4 o  9 . 1 6  0 . 88 rare 6 . 76 1 9 . 52 ) . 2 8  
1 1 .  o . oo t ra c e  trac e 
1 2 .  o . oo " I f  

l J . o . oo 
14 . •  6 1 . 0 5  11 . 2 5 o . J 5  o . oo 1 . 2 5  2 1 . :35 4 . 75 
1 5 · * 11 /. 2 5  1 5 . 0 5  o . o o :J7 . 70 

* 
D e no t e s  p e r c e n tage by w e i gh t .  

( 6 )  B e a c h  b e tw e e n  C a p e  Fal c o n  and  T i l l a m o o k  H e ad 

Ar c h  C a p e  l i mi t s  thi s b c·a c h  o n  the s o uth, an d Cannon Beac h ,  ad jac e nt to the  vi l lage o f  the 

s u m o  nam e ,  i s  on t h e  no r th . T h e  b e a c h is i n t e rrup te d by  sho rt but s t o e p  sa l i e n t s ,  s o me o f  

whi c h  ri s e  f r o m  t h e  wat e r ,  even a t  l o w  tide . Th e s o u t h e r n m o s t  par t  o f  t h i s b ench exten d s  fro m 

C a p e  F' a l c o n  to Hug Point ,  several mi l e s  to t h e  north.  Thi s  s e c ti o n  i s  c,ently grade d and i s  
c o mpo s e d  o f  p a l e y e l l o w i s h-eray, finc -gro.ined  sands whi c h  ar c m o s t ly quart z .  A s ma l l  qUan ti ty 

o f  c oar s e  mat e r ial s i s  pr e s e n t  at t h e  h i gh t i d o  l e v e l  at t h e f o o t  o f  t h e  r o c k  c l i f f  J u s t  s o uth 
of Hug P o i nt . Th e s h o r e  i s  c l i f f e d  i n  b e d r o c k  f o r  mo s t  o f  t h e  e x t e nt a n d  t h ere  arc  no dun e s .  
T h e  o n l y  c o n c e n t r a t i o n s  o f  b la c k  m i ne ral pa r t i c l e s  s e e n w e r e  i n  t h e  c hann e l s  o f  s o m e  o f  the  

c r e e ks wh i c h f l o w  over  t � e  b ea c h .  H o n e  i s  i �p o r tant.  
Tho b e ac h n o r t h  o f  H u g  P o i n t  t o  S i l �e r  Po int  is  b a c k e d  b y  n c l i f f  o f  b edro c k  and t h e r e  

are no dun e s .  T h e  s and s o f  t h e  b e ac h  have a pal e y e l l o wi s h - g r ay c o l o r ,  a r e  f i n e - gra i n e d ,  a n d  

a r c  c o mp o s e d mo s t l y  o f  c leo.r qua r t z  w i t h  s o m e  p a r t i c l e s  o f  b l a c k  ro c k ,  tlo c o nc entrati ons  o f  

m e t a l l i c  b l a�k m i n e ra l s  we r e  s e e n ,  
C an n o n B e a c h  e x t e n d s  from S i l v e r  P o i n t  to t h e  c r e e k  nor th o f  Cannon  D cach  vi l l ag e .  The 

b e a c h  is g e n t l y  r,rad e d ,  and i s  c a mpo sed of p ;;. l e -y e l l o :1 i s h-cray sands whi c h  a r e  m a i n l y  <; uart z .  
Th e b e a c h mat e r ial s c o nt a i n  n o  grave l e x c e p t  j u s t  i n iand f r o m  th o co n s p i cuous s t a c k  o f  Hays tac k 
R o o k  wh e r e t h e r e  i s  a c o n s i d e rab l e  e x t e n t  o f  c o ar s e , mo r e  o r  l e s s  a ngu lar c o b b l e s and b ou l de r s  

whi c h  a r e  l a r g e l y  d e r i v e d  from t h e  b a s i c i e �� o u s  . r o c k s  o f  w h i c h  th e  s ta c k i s  c o m p o s e d .  Sma l l  

p a r t i c l e s  o f  t h i s  b l a c k r o c k  a r e  l o c � l ly c o � c e n t r a t c d  t o f o rm b l a c k  s a nd s .  T h e  ad jac e nt b e a c h  

c o n L a i n s  p a r t i c l e s  o f  b l ac k r o c k  •h l c h  p r o b a b l y  c a rn e  f r o m  t h e  s t a c k o r  f r o m  s i m i l ar r o c k s ·  i n  

t h e  s h o r e  c l i f f s .  T h e  � h o r e  c l i f f s  ar c e c n c r a l ly l o w ,  pnd the r e  a r e  d u n e s o f  s i eni ( i c an c c .  



Fig. 7. Nonmagnetic part of 1116-1/8 mm fraction of sample of Fig. 6 (X 80). The ellipsoidally 
. rounded grains of high relief are zircon. The light-colored grains of low relief are quartz. 

The well-rounded black grains are nonmagnetic and are dark garnet. Inclusions are present in some 
grains of zircon. Sands were immersed in liquid of index 1.68, whel"l photographed. 

J 

-1. 

Fig. 10. Sand from high tide level. Seaside Beach, south of Necanicum River, part of whole sample 
(X 80). The high angularity of the g-rains is very apparent. Compare with sands of Figs. 3, 

4, and 11. Sands were immersed in liquid of index 1.63 when photographed. 



D i v i s i o ns o f  t h e  B e ac h e s  

No c o nc e n t r a t e s  o f  b l a c k  m i n e r al p a r t i c l e s  w e r e  s e o n ,  b u t  analy s e s  s h o w  t hat t h ese mi n e r al s 

a r e  p r e s e nt i n  m i n u t e q u antiti e s "  The b e ac h  n o r t h  o f  E l k  Cre e k i s  l i ke t hat s outh of t h e  

C r e e k . A s m a l l  c o n c e n t ra t i o n  o f b l a c k  mi n e ral s wa s s e e n in t h e  no rt h b an k  o f  t h e  c r e e k .  

Th e c l i f f s  t o  t h e  n o r· t h  c o n t a i n  b l a c k lava , b ut n o  g r ave l o f  any k i n d  w a s  s e e n so ut h o f  t h e s e  

c l i f f s . E v i d e n t l y c o a r s e  s e d i m e n t s  d e r i v e d  from t h e  b r e a k i ng do wn o f  th e s e  c l i f f s  i s  no t 

b e i ng c a r r i e d  s o u t hwar d .  

( 7 )  B e a c h e s  f r o m  T i l l a m o o k  H e a d  t o  t h e m o u t h  o f  t h e  C o lumb i a  R i v e r  

A s e q u e nc e o f  t r u ly masn i f i c ant b e ac h e s  e x t e nd s from S e a s i d e ,  j u s t  no r t h o f  T i l lamo o k  

H e a d , t o  t h e  s o u t h  j o �ty o f  t h e  C o l umb i a  Rive r ,  T h e  b e ach e s o f  S e a s i d e , G e ar h a r t ,  and Sun

s o t  are par t s  o f  t h o  s e qu e nc e _  Th e o n ly c o ar s e  mate r i a l s o n  th e s e  b ea c h e s  ar e found s o uth

war d  f r o m  B r o a dway in the town  of S e as i d e  to T i l lamo o k  H e a d "  Muc h of th i s  par t o f· the b e ac h 

i s  s t o o p t o w a l' d  t h e  s e a  a n d  c o n t a i n s  c o ar- s e  ma t e r i a l s  rang i ng f r o m  p e b b l e s to v e ry l n r g e  

b o u l d e r s .. T h e  d e po s t t. s  no r th o f  T 1 l l amo o k  H e ad h a v e  advanc e d  t h e  l a n d  s e awar d a n d  h a v e  d e -

f l e e t e d t h o  N e can1 o u m  R 1 v o r  t o  t h a  no r th Grave l b e ac h e s  f o r m e r ly e x t e nd e d  f a r t h e r  no r th 

a s g r a v e l - b e a c h  � 1 d e c s  a r e  vi & i b l a  i n  t h e  t o wn o f  S e a s i de in p l a c e s  t h a t  a r e  n o r t h o f  t h e  

p r e s e n t  l i m l t s  o f  grav� l o n  t h a  s h o r e _  T h e  s o uth e n d  o f  t h e  t o wn of S e a s i d e i s  b u i l t  o n  

th e s e  gravel� b ea c h  d e po s i c s _  T h D  s a nd b e ac h e s  which ex� e n d  f ro m  S e as i d e  t o  t h e  mouth o f  

t h e  C o l u r.�b i e.  R i v e !"  a l" �  g e n t ly g r nd e d  and ar' c w i thout b eac h r i dge s .  The s an d s  a r e  f i n e 

g r a i n e d , have a p a l e  y e l l o w t s h " gray c o l o !" .  and a r e  c o mposed l arg e ly o f  l i ght - c o l o r e d  m i n e ral s ,  

mai n l y  q u a !" t z  and f e l d s pal" o Sma l l  part ic l e s  o f  b l ac k rocks and b laok m i n e r a l s  a r e  a l mo s t  

u n l v e !" s a l ly p r e s e nt . In c o nt ra s t  to t h e  s an d s  s o uth o f  Ti l lamo o k  H a n d ,  tho s e  that f o rm the 
b e ac h e s  f r o m S e a s i d e  t o t h e  mo u t h of t h e  C o l u m b i a  River ar e d e c i d e d ly angu l a r ,  c o n t a i n  f e r  

mo r e  f e l d s p a r , und t h e  q u ar t z  pa rt i c l e s  c o n t a i n  a b u n d an t  i nclu s i ons of magn e t i te a n d  i l m e ni t e 

( f i e .  1 0 ) .  Th e s e  s an d s  w e r e  b ro ught to t h e  s e a ma1 � ly by t h e  Co l umb i a R i ve r ,  and i t  i s  

o b v i o u s  t h a t  l i t t l e  t o  no r o u n d i ng o f  par t i c l e s  wa s e f f e c t e d  i n  t h e  t r a n s po r t a t i o n  by t h e  

r i v e r ,  or b y  t h o  wave and c u r r e nt t l" a n s p o r ta t l o n  a l o n g  the b e ac h  f r o m  t h e  mo uth o f  th e 

C o l u mb i a  R i v e r  to S e a s i d e o  D u n e  r i d g e s b o r d e r  t h e c o a s t  f r o m  il r o adway i n  S e a s i d e  t o  t h e  

s o u t h  j e t ty of the C o l u mb i a  R i ve r .  Thi s pa r t  o f  t h e  c o a st h a s  th e  mo st e xt e n s i v e  dun e a r e a  

o f  a n y  pa r t o f  t h e  c o a s t  o f  O r e go n .  I n  g e n e r a l , t h e  d u n e  ri dge s are cove r ed  w i th v e g e t a t i o n ,  

b u t t h l a 1 s  n o t  t r u e  o f  t h e  a !" c a  o n  t h e  no r th e n d  o f  S e a s i d e  e x t e n d i ng t o  t h e  s o uth s id e o f  

t h e  N e c a n i c u m  R i ve r .  S i x  d u n e  r i d g e s ,  e ac h s u c c e s s i v e ly a t  o n e  t i m e  a f o r e  dune a s  t h e  s h o re 
w a s  b u i l t  w c s tw a � d 1 n t o  t h e  s e a , a r c  pr e s e n t at S u n s e t  B e ac h vi l l ase , u . s .  H i ghway 1 0 1  i s  

b u i l t o n  t o p  o f  d u n o  r 1 de e  no .  6 ,  c o u n t ing f r o m  t h e  b e ac h .  The t o p o graphy s u gg e s t s  that o t h e r  
d u n e  r i d g e s  may l i e i n l an d  f r o m  t h e  h i �_;hway _ The r e  i s  no i mpo r tant c o n c e nt r a t i o n  o f  b lc o i<  
m i n e r a l  par t i c l e s  o n  any p a r t  o f  th i s  l o ng s e r i e s  o f  b e a c h e s .  A f e w t h i n  v o n e e r s  o f  b la c � 
m i neral  par t i c l e s  w e r e  s e e n j u s t  s o u t h  o f  t h e  s ou t h  j e t ty o f  t h e  C o l u mb i a  R i ve r .  
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Th� c o n s t r u c t i o n  o f  t h e  s o u t h  j e t t y  o f  th e C o l u m b i a R i v e r  l e d  to e n l a r g e m e nt o f  t h e  

e x t e n t o f  d u n e  d e p o s i t s  w h i c h  w a s  l a r g e ly d o n e  t h r o u g h  pro gra d l n a  o f  t h e  s h o r e .  T h i s ha s 

b e e n  s t u d i e d  a n d  d e s c r i b e d by � .  T .  Mc L a u g h l i n  a n d  R .  L. B r o wn ( 1 94 2 )  o f  t h e  U . S , D e p ar t m e n t  

o f  Ag r i c u l tu r e  w h o s e  c i r c u l a r ,  C o �tro l l i ng c o a s t a l s an d  du n e s  i n  t h e P a c i f i c  N o r t hw e s t ,  

s h o u l d b e  r e a d  b y  a l l  w h o  l i v e o n  t h e  c o a s t o f  O r e g o n  and a a s h i ng t o n .  

( 8 )  B e a c h e s  ab o u t t h e  m o u t h  o f  t h e  C o l u m b i a  � i v c r .  

A b r o a d b e a c h  e x t e n d s u p  t h e  C o l u mb i a  R i v e r  f r o m  t h e  s o u t h  j e t ty t o t h e  p l a c e s o n  t h e 

s h o r e  w h e r e  m a n - m a d e  c o n s t ru c t i o n s  h a v e  m a d e b e a c h e s
. 

i m p o s s i b l e .  T h i s b e a c h i s  b o r d e r e d  

b y  l o w  d u n e s  w h i c h  t o  s o n e  e x t e n t  h a v e  b e e n s t ab i l i z e d  b y  p l antings , a n d  t h e  d u n e a r ea h a s  

b o e n  wi d e n e d  s i n c e  t h e  b u i l d i n g  o f  t h e  s o u t h J e t ty .  The s a n d s  o f  t h e  l o w  a n d  m i d  tide z o n e s 
o f  t h i s  b e a c h  a r c  l a r g e l y  c o m p o s e d o f  q u a r t z  and f e l d s par , and the  a gg r e ga t e  ha s a pa l e  

y e l l o wi s h - gray c o l o r . T h e  t; r a i n s  o f  q u ur t z  :l.r e  angu l ar and c o n t a i n i .nc l u s i o n s o f  magne t i t e  

and i l m e ni t e .  Th e r e  a r c  n o  c o n c e n t r a t i o n s  o f  b l ac k m i n e ra l pa r t i c l e s  i n  t h e s e  z o n e s .  W i n d  

and w a t e r  h a v e  p r o d u n e d  c o n�e n t ra t i o n  a b o ve t h e  m i d  t i d e zo n e ,  b u t  t h e  v o l u m e s  a r e  � �a l l .  

Co n c e n t r a t i o n  b e �; i n s  ju s t  c a s t  o f  t h e  s o u t h  j e tt.y o f  t h e  C o l u mb i a  R i ve r  a n d  i t  i s  s p o t ty i n  

r i c h ne s s .  T h e  b e a c h o n  t h e  \v e s t  s i d e o f  Tr e s t l e  Bay , t h e  b a.y t h a t o n c e  e x t e n d e d i n l a n d  t o  

in c l u d e t h e  w a t e r s  n o w  c r o s s e d by t h e  r a i l r o ad e x t e nd i n g  f r o m  F o r t  S t e v e n s  t o  t h e  l i e h t h o u s e  

a n d  h e r e  s o  d o s i c na t c d  f o r· p u r p o s e s  o f  c o n v e n i e nc e ,  i s  c o mp o s e d  o f v e ry f i n e ,  l i gh t - c o l o r e d  

sand and s i l t . B e g i n n i ne o.b o u t t h e  m i d d l e  o f  t h e b a c k  par t o f  Tr o s tl e  !l ay a n d  e x t e n d i ng 
ea.s twa.r.d f o r mo r e  t h a n 2 0 0 0  f e e t ,  t h e r e  i s  a r i c h  c o nc e ntrat i o n  o f  b l ac k m e t a l l i c mi n e r a l s 
at v e ry h i gh t i d e l e v e l a n d  ab o ve .  T w o  c h a n n e l sampl e s  s ho we d  p c rc o n t a g o s  o f  a p pr o x i ma t e ly 

60 p e r c e nt maenc t i t e  a n d  1 5  pe r c e n t  i l m e n i t e . S o m e  quartz adhe re s to o r  s u r r o u n d s  s o m e  o f  

t h e  b l a c k  mi n e r a l s , a n d  • o rn e  o f  t h o s e  b l a c k  mi n e ra l s a r e  n o t  m a gn e t i c . T h e r e  i s  n o  c o n c e n 

t r a ti o n o f  b l a c k  m i n e � a l s at thi s p la c e  i n  t h e  l o w  and m i d  t i d e  z o n e s .  T h e  s a n d s f i l l e d 

� i t �  b l ac k m i n e r a l s  a r e  a l s o f i l l e d  w i t h  d r i f two o d .  I t  I s  e s t i m a t e d  t h a t  5 0 0 0  t o  1 0 , 0 0 0  

c u b i c  y a r d s o f  b l a c k  s a n d s  a r c  p r e s e n t o v e r  t h i s p a r t  o f  t h e  b e ac h ,  o r  b c t = e e n  1 5 , 0 0 0  a n d  
30 , 0 00 c u b i c ya r d s  o f  w h i c h  50 p e r c e n t  o r  m o r e  i s  magn e t i t e  a n d  1 5  p e r c e n t  i o  i l m e n i t e .  

C h r o m i t e  a n d  z i r c o n  a r e  r a r e  i n  t h e s e  b l a c k  s an d s ( f i g s .  1 1 ,  1 2 ) .  

R i c h  d e p o s i t s  o f  b l a c k  s a n d s a r c  r e p o r t e d  t o  have b e en e n c o u n t e r e d  i n  t h e  c o n s t r u c t i o n  

o f  t h e  d o c k  a t  F o r t  S t e v e n s .  T h e  s a n d s r e m o ve d  w e r e  s pr  e n d  o v e r  a d j a c e n t  l o w l a nd s a n d  any 
c o n c e n t r a t i o n wa s d e s t r o y e d .  T h e e x p o s e d  s a n d s  and t h o s e r e m o v e d d o  n o t  s h o w  any t h i n g  o f  

i mpo r t a n c e ,  

A s  c o n c e n t r a t i o n s  o f  b l a c k ma e n c t i c  m i n e r a l  pa r t i c l e s w e r e  e n c o u n t e r e d I n la n d  f r o m  t h e  

m o u t h  of  the  C o l um b i a  a i v c r  a n d  a s  r i c h  ·
s a n d s  a r c  p r e s e nt  f r o m  t h e  9 o u t h  j e t t y t o  t h e  e n t r a n c e 

o f  T r e s t l e  D a y  a. n J.  i n  '� r c s t l e B ay , i t  may b e  a s s u m e d  t h a t  r- i c h  c o n c e n t r a t i o n  1 ::;  p r e �; c n t 

u n d e r u c o n s i d e r a b l e  a r e a _  A n a l y s e s  o f  t l 1 e s e  s an d s  a r e  c i v e n  i n  T a b l e  l l o  



Fig. 11. Beach sand from high tide level, about a mile south of south jetty at mouth of Columbia 
River (X 80). The light-colored grains are quartz. These show high angularity. The black 

grains are ferro-magnesian minerals and just right of the center is a prismatic grain which has green 
color and is euhedral. This sand is like that on the beach at Seaside. Compare with sands of Figs. 3, 
4, and 10. Sands were immersed in liquid of index 1.63 when photographed. 

Fig. 12. Sand from 2-foot channel from the east side of Trestle Bay (X 80). The black grains are 
magnetite or ilmenite, light-colored grains are quartz filled with inclusions and there are 

some grains of feldspar. Many quartz grains are attracted by a magnet so that inclusions are mag
netic. The grains are little or not at all rounded and the black grains should be compared with those 
in the sands at Newport Beach or about Big Creek on Agate Beach. The difference in rounding is con
spicuous. Sands were immersed in liquid of index 1.63 when photographed. 



Divi s i o ns o f  t h e B e aches  

L o c a t i o n  and  Ana ly s e s o f  Sampl e s 

o f  

S a n d s f r o m  S e a s i d e  t o Fo r t C anby 
Tab l e  l l .  

1 .  S e a o i d e  B e ac h  a t  e n d o f B r o a d w ay , h i gh t i d e l e v e l .  

2 .  S e a s i d e B e a c h ,  s o u t h o i d e  o f  N e c a n i c um R i ve r ,  h i g h  t i d e  l e ve l .  
) .  N o r th s i d e  o f  J l e e u.n i c um i l i v e r ,  h i g h t i d e l e v e l .  

lj . T ¥l o  t o  t h r e e  m i l e s  no r t h  o f  I l e c an i c u m  R i ve r ,  h i gh t i d e l e v e l .  

5 ·  � u n s e t  B e a c h  r o ad ,  h i ch t i de l e ve l .  

6 .  � b o u t f o u r m i l e s n o r t h o f  Su n s e t B e a c h  r o a d , h i gh t i d e  l e ve l .  

7 •  P e t e r  I r e d u l e  • r e c k , h i e h  t i d e  l e v e l .  

8 .  Ab o u t  a m i l e  n o r th o f  P e t e r  I r e d c l e w r e c k ,  h i sh t i d e l e ve l .  

9 .  A b o u t  2 m i l e s  n o r t h o f  P e t e r  I r e da l e  w r e c k ,  h i gh t i d e l e ve l .  

10 . A b o u t  a m i l e  s o u t h  o f  the s o u t h  j e t ty o f  t h e C o l u m b i a _ R i v e r ,  Fo r t  S t e ve n s , h i gh t i d e  

l c v e  1 .  

1 1 .  J u s t s o u t h  o f  t h e  south j e t ty o f th e C o lumb i a  R i ve r ,  l o w  t i d e l a ve l .  

1 2 . J u s t  s o u t h  o f  t h o  s o u t h j e t ty o f  t h o  C o l u mb i a R i v o r ,  h 1 1!h t i d e l o ve l .  

1 ) .  � o r th s i d e  o f  s o u t h  j e t ty o f  t h e  C o lumb ia R i v e r ,  F o r t  S t e v e n s ,  high t i d e l e ve l .  

111 . N o r t h  ,; i d e  o f  s o u t h  j e t ty o f  th e C o l umb i a  Ri v e r , h i sh wave and w ind d e po s i t .  

1 5 .  R i c h  c o n c e n t r a t e  i n l a n d  f r o m po i Qt n o r t h e a s t  o f  t h o s o u t h  J e tty o f  t h e  C o lumb i a  River , 

1 6 .  O n e  

1 7 .  ·:l e s t  

1 3 .  U a c k 

1 9 . ilac k 
2 0 .  Eas t 
2 1 .  E a s t 

2 2 .  �'o rt 
2 J o  L e f t  
2 4 �  S and 

2 5 ·  D o c k  
2 6 .  Ea s t 

h i s h  w a v e  a n d  w i n d  d e po � i t �  

m i l e  i n l a n d  a l o ng t h e  C o l u m i> i a  R i v e r  o n  t h e  n o r t h  s i d e  o f  t h e  s o uth j e t ty o f  t h o  

C o l umb i a  R i v e r ,  h i gh tide  l e ve l .  
e n t ranc e t o  · T r e s t l e  B ay ,  h i e h  t i d e  l e ve l .  

o f  T r e s t l e  d ay ,  h i c h  t i d e  l e v e l .  

o f  T r e s t l e  Bay , v e ry h i gh wave  and w i n d  d e po s i t ,  2 - f o o t  c h ann e l  s am p l e . 

s i d e  o f  T r e s t l e B"-y , h i c h  t i d e  le ve l , 2 - f o o t c h a nn e l  samp l e .  
p o i n t o f  Tr e s t l e  Day , h i gh t i d e  l e v e l .  

Steve � s  d o o k ,  h i g h  t i d e l e ve l .  
bank o f  t h e  C o l umb ic R i v e r  a t  ! Iammo nd , J u s t  out s i d e F o r t  S t e v e n s ,  h i gh t i d e  l e ve l .  

I s land i n  t h e C o lumb i a R i v e r ,  s o u t hw e s t  o f  d o c k  o n  the u p s t r e am s i d e  o f  the i s l and 

h i gh t i d e  l e ve l .  
o n  Sand I s l a n d  o n  t h e  ups t r e a m  s i d e o f  t h e  i s la nd ,  h i gh t i d e  l e v e l .  
s i d e  o f  l i t t l e j e tty o n the no r t h s i d e  o f  t h e  C o l u mb i a  R i v e r ,  F o r t  C anby , h i gh 
t i d e  l e ve l .  

2 7 . O c e a n s i d e  o f  l i t t l e  j e t ty at r o r t  C a n b y ,  h i g h  t i d e l e ve l .  
2 8 . � o r t Canby r o a d  t o  b e a c h  o n  t h e  o c e a n ,  h l eh t i d e l o ve l .  

2 9 . � o r t  C an b y  r o a d  to b e a c h  o n  t h e  o c e a n ,  wary h i gh b e a c h .  

JO . N o r t h  o f  l c. r c; c  j e t tj• o n  t h e  n o r t h  s i d e  o f  C o lumb i a  Ri v e r , h i g h  t i d e  l e ve l .  
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Re mar ks 

Llusc ar1 te  0 . 10 

No t 
analy z e d  

No t 

- ana lyze d 
0 , 6 5  un
o l a s a 1 f i e d  

H o rnb l e nd e  1 . 7 5 

Ri c h  b la c k  

sand 

R i c h  b lac k 
sand 

Dlack sand 
Not analy z e  

Rio t. b la c k  
sand 

H o r n b l e nd e  5 . 110 

Rich b lac k 

sand 

N o t  analy z e  

Ri c h  b lac k 
san d 

B l a c k s a nd 

N o t  a n a lyz e d ,  ( l i k e  2 6 )  
..  lf  " I f  

" . .  

D e n o t e s  p e r c e n t a g e  b y  w e i g h t , t h a t  l s , the s p e c i f i c  g r a v i t i e s o f  the mine r a l s  a r e  c o n s i d e r e d .  

Th e r e  e r e  t w o  j e t t i e s  o n  t h e  no r th s i d e o f  t h e  m o u t h  o f  t h e  C o l u m b i a  R i ve r ,  e a c h  e x t e n d i ng 

o u tw a r d  f r o m C a � e  ll i s u p p o l n t :oc n t �  T h e  o o u t h e r n  J e tty i s  t h e  s h o r t e r .  ;a nd and wave s have b u i l t 

up o l a r ge d e p o s i t  o f  s n nd u n d  d r i f tw o o d  o n b o t h s i d e s  o f  t h e J e t t i e s ,  and t h e  who l e  t e r m i na t e s  

agai n s t  t h e  p r e c i p i t o u s  c l i f f  o f  C a p o  D l s a p p o l n t � e n t .  L e an t o  m o d e r a t e  c o n c e n t ra t i o n  o f  b l a c k  

m a g n e t i c  mi n e r �1 l s  1 �  p r c � c n t  i n  $ o rn e  s an d s  a b o v e  t h e  h i e h  t i d e  l e ve l ; m o s t  o f  t h e c o n c e n t ra t i o n  

h e r e  h a s  b e e n e f f e c t e d  b y  t h e  wi n d s  i n  b l o w i n g l i gh t - w e i g h t  s an d s  a ; ay , T h e  d e p o s i t s c o n t a i n 

f e w b o u l d e r s  b u t  m u c h  d r i f" t w o o d �  A n a l y s e s  a r e  &i v c n  i n  t ab l e  1 1 �  



C o mpo s 1 � i o n_  o f  O ! · e g o n  C o a s t  Sand s f r o m C o o s Bay t o  C o lumb ia Rival!" 

An e xt e n s i v e  g e n t ly g r a d e d  b e ac h  l i e s n o r t h  o f  the l o ng north j e tty .  The s and s have 

n p a l e  y e l l o w i s h  gray c o l o r ,  ar e f i n e - grai n e d ,  a n d  are c o mp o s e d  l a r g e ly of quar t z  a n d  pa r � 

t i c l e s  o f  l i gh t  and d a r k  r o c k ,  N o  c o n c en t ra t i o n  o f  magn e t i c  m i n e r a l s  was s e e n i n  t h e  t i d a l  

z o n e , b u t  t h i n  ve n e e r s  p r o d u c e d by w i n d  w o r e  s e e n o n  w i n d - d r i f t  s u r f a c e s  o f  t h e  bac k b e ao h .  

Th e d e p o s i t s  c o n t a i n  an a b u n d an c e  o f  d r i f tw o o d .  

Sand I s l and i n  t h e  C o l u m b i a  R i v e r  i s  c o m p o s e d  e n t i r e ly o f  s and a n d  d r i f two o d . The i s l and 

h a s  b e e n  m a d e  by r i v e r  d e po s i t i o n ,  a n d  i t  i s  s a i d  to h a v e  i nc r e a s e d i n  ar e a s i nc e t h e  b u i l d i ng 

o f  t h e  j e t t ! e & ,  T h e � e  a � e  v � ry r i c h  c o nc e nt r at i o n s  o f b l a c k  m i n e ra l  p a r t i c l e s  o n  S and I s l a n d ,  

pa r t i c u l ar l y  o n  t h e  s o u t h s i d e .  T h e  c o nc e n t r a ti o n s w e r e  s e e n i n  t h e  h i g h  and u p p e r  m i d  t i da l 
z o n A s  a n d  t h e r �  may b e  muG h b e n e a t h  the  v e g e t a t i o n  w hi c h  c o v e r s mo s t  o f  the i s l and . T h e r e  i s  
a v e ry r ic h  c o nc e n t rat i o n  0 f  b l ac k s a n d  o n  t h e  ups tr e am s i d e  o f  t h e  i s l and o n  b o t h s i d e s  o f  

t h e  o l d d o c ks a n d  o n  t h e  s o u t h  s i d e  t o  t h e  t r e s t l e  c o n n e c t i ng t h e  mai n  o r  w e s t  p a r t o f  t h e  

i s l a n d .  C o nu e n t � a t i o n  1 s  v e ry r i c h  o n the s ou t h  s i d e  o f  t h e  d o c k ;  l e s s  o n  t h e  no r th s i de .  

The  m a i n pa r t  o f  the i s l an d  h a s  e x c e l l e n t  c o n<} entruti o n  o n  t h e s outh  s i d e , ve ry p o o r o n  t h e 

n o r t h  s i d e  � t h e  s i d e t. o ><a l' d· t h e  ma i n l ':'nd o f  l'fashingto n .  Th e  s a n d s  o f  t h e  i s l a n d  ar e e v e ry 

r h e r e  f i l l e d  w i t h d r 1 f two o d  a n d  th i s  wo o d s e e m s  t o  b e  m o r e  abundan t  i n  p l ac e s  w h e r e  t h e  b lac k 
Jand c o.nr- � nt. r n t. � o n  t "  g� oat. e s t .. Thu s ,  w h e r e  th e  s an d s  a r e  a l mo s t  s o l i d l y  b l a c k ,  t h e r e  i s  a s  
ouch o r  mo r e  d � i f tw o o d  than s an d ,  One a na ly s i s s ho w e d 94 p e r c e n t  o f  maen e t i c  m i n e r a l s o f  

rh1 ch  78 . 2 8  p e r c e n t  wa s magne t i t e .  The r e  mu s t  b e  t h o u s a n d s  o f  t o n s  o f  maene t i c  b l a c k  sand s 

n Sand I s l and . I t  i s  t h o ug ht that wave w a s h  f r o m  the o ce an i s  r e s po n s i b l e  f o r  t h e  r i c h e r  

o no entra t � o n  o n  t h e  s o u t h  & I d e , 

T h e  b lack mi n e r a l s  n e ar t h e  m o u t h  o f  t h e  Co lumb i a  Ri v e r  w e r e  e v i d e n t ly b r o ug h t  by t h e  

i v e r  l ar g e ly f r o m  the C o l u mb i a  River P l ateau  a n d  t h e  C a s c a d e  M o u n t a i n s ,  a n d  w e r e  d e r i v e d  

ro m t h e  b a s i c  i g n e o u s  r o c k s  o f  t h o s e  r e gi o n s .  T h e  r i v e r c e r t a i n l y  b r o u g h t  t o  t h e  s e a t h e  

1gu lar quar t z  s an d s  w i t h t h e i r  I n c l u d e d  and a t t a c h e d  magne t i c  m i n e ra l s .  W i t h  s o me e x c e pt i o n s  
1 0  £ a n d s  ab o u t  t h e  m o u t h  o r  t h e  C o l u mb i a  R 1 v e r a re i n  the  f i r s t  c y c l e  o f  s e d i m e n t a t i o n  and 

1 r e  d e ri v e d f r o m  i g n e o u s  r o c k s .  A n a ly s e s  o f  t h e s e  s an d s  a r e  g i v e n  i n  t a b l e  1 1 .  
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Fac t o r s  C o n t r o l l i ng De p o s i t i o n o f  S e d i me n t s 

o n  t h e  

O r e g o n  B eaches  an d l n  t h e  Dun e s  

F a c t o r s  w h i c l 1 c o n t r o l t h e  d e p o s i t i o n o f  s e di me n t s  o n  t h e  O r e go n  b e ac h e s  a r e  t h o  

s h o r e  p hy s i o g r a p h y , t h e  s o ur c e s  o f  t h e  s e d i m e n t s ,  t h e k i n d s  o f  s e d i m e n t s  s u p p l i e d ,  t h e  

r e c e n t  s u b m e r g e n c e  o f  t h e  c o a s t , t h e  t "' o  i m p o r ta n t  t r an s p o r t i ng age n c i e s o f  .w i n d  and 

w a t e r , and the d i r e c t i o n s o f  i m p i n g e m e n t o f  wave s ,  c u r r e n t s �  a n d  w i n ds on t h e  c o a s t . 

The phy s i o e r a p hy o f  t h e c o a s t  h a s a l r e ady b e e n c o n s i d e r e d .  

5 3  

O n e  s o u r c e o f  s u p p ly o f  s e d i m e nt s i s  a f f e c t e d b y  t h e  c o a s t a l phy s i o g r a phy . Many s e d i -

m e n t s  ar e e r o d e d  f r o m t h e  h e a d l a n d s ,  f e w  f r o m  t h e  i n d e n ta t i o n s  o f  th e c o a s t .  C o a r s e s e d i -

m e n t s  a r c  d e r i v e d  f r o m  t h o s e  c l i f f s w h i c h  a r e  c o mpo s e d  o f  s t r o ng r o c ks .  C l i f f s  c o m p o s e d  

o f  w e a k  s and s to n e s a n d  s h a l e s o f  t h e  T e r t i a ry a n d  P l e i s t o c e n e  s e c t i o n s  s u p p ly f i ne s a nd s ,  

s i l t s , and c l a y s , and m o. ny o f  th e f i n e  s a n d s o r  t h e  b e ac h e s  w e r e  e vi d e n t ly d e r i v e d  f r o m  t h i s 

s o u r c e .  S i l t s  a n d  c l ay s  d o  n o t  r e m a i n  l o ng o n  t h e  O r e g o n  b e a c he s ,  They a r c  e i th e r b lown 
i n l and by th e •d n d s  a n d  t h u s  g e n e r a l l y l o s e t h e i r  i d e n t i ty , o r  th e y  a r e  c ar r i e d  o u t t �  s e a  

and d e p o s i t e d  w h e r e  t h e y  a r e  n o t  l i ke l y t o  b e f u r t h e r  a f f e c t e d  b y  t h e  age nts  o f trans-

p o r t a t i o n ,  H e ad l a n d s  c o n t a i ni ng i n t r u s i v e and e x t r u s i v e  i gn e o u s  r o c ks s u p p ly mat e ri al s  
r an gi ng f r o m t h e  s i ze o f  o l ay par t i c l e s  t o  la rge b o u l d e r s .  

S o m e  s e d i me nt s  a r e  s u p p l i e d b y  s t r e am s  w hi c h  f l o w  i nt o  t h e  o c e an o n  pa r t s o f  t h e  O r e g o n 

c o a s t ,  b u t  as e v e ry l ar g e s t r e a� f r o m  th e C o qu i l l e  to t h e  C o l u m b i a  i s  d r o w n e d  i n  i t s  l o w e r  

. r e a c h e s ,  f ew o f  t h e  s e d i m e n t s  d e r i v e d  f r o m  t h e  h e adwa t e r s o f  t h e s e  s tr e ams r e ac h t h e  s e a  

e x c e p t  i n  t h e  e a s e  o f  t h e  C o l u mb i a Ri v e r  wh i c h  g e n e ral ly ha s  su f f i c i e n t  c u r r e n t  v e l o c i ty to 

c a r ry s an d ,  s i l t ,  and c l ay t o  t h e  s e a ,  The C o l u mb i a  River  b r i ngs  no g ra ve l  to t h e  s e a .  

?i nc  s e d i m e n t s  may c o n t i nu e t o b e  t r a n s p o r t e d f r o m  t h e  b ny s  t o t h e  s o a b y  t h o  t i d e s ,  T h e  

q u an t i t i e s  t h u s  b r o u g h t  t o  t h e  s e a a r e n o t kno w n , but f o r mo s t  o f  t h e  s t r e a m s  t h e y  a r e  n o t  

t h o u g h t  t o  b e  l a r g e , I t  i s  b e l i e v e d  t h a t  a l l c o a r s e  s e d i me nt s t r an s p o r t e d  fro m t h e  h e a d -

w a t e r s  o f  t h e  large  s t r e ams a r e ,  a n d  f o r  a l o ng t i me h a v e  b e e n ,  d e po s i t e d in t h e  b ay s 

c r e a t e d  ab o u t  t h e  mo ut h s o f  t h e s e  s t r e a m s  by th e r e c e n t  d e p r e s s i o n  o f  t h e  c o a s t .  S ma l l  

s t r e a m s  w h i c h  f l o w  f ro m  h i c h p a r t s  o f  t h o  c o a s t  t r a n s po r t  nl l s e d i m e n t s t o  t h e  s e a ,  A s  

t h e s e  s t r e a m s d o  n o t o r i g i n a t e  f a r  i n l an d ,  t h e  s e d i m e n t s su p p l i e d by th e m ar c " \ mi l ar t o  

t h o s e  p r o du c e d  by w a v e  a i i a c k o n  a d j a c e n t  h e adland . S o m e  s e d i m e nt s  a r e  b r o ug h t  t o  t h e  

n o r t h e r n  c o a s t  o f  O r e g o n  f r o m  o t h e r c o a s t a l  a r e a s  to t h e  s o u t h ,  p e r h a p s  al s o f r o m  t h e  n o r t h ,  

b u t  s e d i m e n t s  c o m i ng f r o m  t h e  n o r t h  w o u l d  h a v e  d i ff i c u l ty c r o s s i ng t h e  C o l u mb i a  R i v e r .  T h e  
q u a n t i t i e s  d e r i ve d  f ro m  t h e  c o a s t a l a r e a s  b e y o n d t h e  l i m i t s  o f  t h i s s tu dy d o n o t s e e m t o  b 

d e t e r m i n a b l e ,  b u t  i t  i s  b e l i e v e d  t h � t  m o s t o f  t h e  m e t a l l i c  b l a c k  m i n e r a l s i n  t h e s a n d s  s o 1 . ' 

u ;:  'r i l l a o o o k  H e ad h a d  t h e i r  o r i c i n  s o u t h  o f  t h e  m o u t h  o f  t h e  C o qu i l l e  R i v e r ,  
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Th e  r e c e nt s u b m e rg e nc e c r e a ted th e  b ays ab o ut th e  o r i g i na l  m o u t h s  o f  t h e  l a r g e  s tream s ,  

and i n d i r e c t l y  t h i s  s u b m e rg e n c e l e d t o  t h e  f o r ma t i o n  o f  t h o  la r g e  s p i t s  wh i c h  now s e parate 

t h e s e  bays f r o m t h e  s e a ,  a l t ho ugh t h e  di r e o t  work of bu i l d i ng w a s  d o ne b y  the wave s and our

r e n t s  of t h e  s e a  and b y  the wi n d s , A l s e a and Netarts Bay s  have b e e n l a rge ly f i l l e d wi t h  s o d i -

m e n t s  and e ve ry b ay h a s  b e e n  f i l l e d t o  s o me d e gr e e ,  T h e  s e di m e n t s  a r e  l a r g e ly fin e -grai ned 

san d s , s i l t s ,  and c l ay s  e xc e p t  about tpe p la c e s o f  e n tran c e  o f  t h e  s tr e a m s  i n t o  t h e  b ay s  

w h e r e  c o ar s e  s ed i m e nts  may b e  e xp e c te d , Th e b e a c h e s  o f  the b ay s ar e c o mpo s ed m o s t l y  o f  C i n e 

grai n e d s an d s  e x c e p t w h e r e  v e g e t a t i o n  i s  i n vadi ng the wa t e r  o r  wh e r e  t h e c o as t s  a r e  b e i ng 

e ro d e d  and c o a r s e  ma t e r i a l s  may b e  acqui r e d .  

�ave s and c u r r e n t s  s w e e p  s e di m e nt s  t o  an d f r o m t h e  b e a c h e s ,  b r i ng i ng i n  a l l  t h a t  ava i l 

ab i l i ti e s  and c o m p e t e n c i e s  pe r mi t , and re tu r n ing a l l  t o  t h e  s e a  wi t h i n t h e  c omp e t e nc i e s o f  

t h e  r e tur n i n g  w at e r s .  A s  c o mp e t e nc i e s  o f  i n c o ming wat e r s  a r e  g e n e r a l ly gr e a t e r  than o u t 

g o i ng ,  any ve ry c o a r s e  s e d i m e n t s  t h a t  a r e  b r o ught to a b e a o h  may b e  e x pe c t e d  t o  r e ma i n  t h e r e  

unti l •v o rn t o  f i n e ne s s ; only t h e  f i n e r  mat e r i al s  b r o ught t o  a b e ac h may b e e x p e c t e d t o  b e  

r etu r n e d  t o  t h e  s e a  by t h e  wave s .  
S h o r e c u rr e nt s  c a r r y  s e d i m e nt s  wi t h i n  t h e range o f  t h e i r c o m p e t e n c i e s  and d e p o s i t c o ar s e  

and h e avy s e d i m e n t s  a s  c o mp e t e n c i e s  d e o r e as e .  Th e maxi mum qu a n t i ty o f  s e d i m e n t s w i l l  be 

f o und wh e r e  t h e  g r e a t e s t  d e c r ease i n  c o mp e t e ncy tak e s place . T h e  d i rec t i o n s o f  s h o r e  c u r r e n t s  

ar e l a rg e ly d e t e rm i n e d  by t h e  di r e c t i on s o f  wave i mpinge m e n t  o n a s h o r e ( Tw enho f e l ,  l ,lf J ) . 

The w a v e s r ea c h  t h e  O r e g o n  c o a s t  fr o m a gen e ra l s o uthwe s t e r ly d i r e c t i o n  fr o m about late 

September to ab o u t  l u t e  May , and f r o m  a g e n e r a l  n o r thw e s t e r l y  d i r e c t i o n f o r  the r e s t  o f  t h e  

y e a r .  The f o r m e r  pe r i o d  l s  t h e  mor e stormy o ne an d  t h e  t i m e o f  t h e  s tr o ng e s t  w ave s a n d  w i nds ; 

t h e  l a t t e r  i s  a p e r i o d  o f  w e a k  wav e s  an d m i l d  w i nd s .  Thu s , th e s t r o ng e s t s h or e c u r r e n t s ,  i n  

g e n e ra l , m o ve n o r t hw a r d  a l o ng t h e  s h o r e  fro m l a t e  S e pt em b e r t o  lat e May . pur i n g  t h e  pe r iod 

f r o m  l a te May t o  l a t e  S e p t e mb e r , the g e n e r a l m o ve m e n t  of the s h o r e  c u rr e n t s  i s  s o u t h w a r d .  

b u t ,  a s th e s e  a r e  g e n e ral ly n o t  s t r o n g  c u r r e n t s ,  o n ly f i n e - gra i n e d  m at e r i a l s ar e mov e d .  A l l  

mat e r i a l s  a c qu i r e d  b y  t h e c u r r e n t s  r e mai n i n  t r an s po r tati o n  unt i l s o m e  o b s tac l e ,  s u c h  a s  a 
s t r e am o r  p r o m i n e nt h e a d l a n d ,  l o w e r s  ve l o c i ty . T h i s l e ad s  to d e c r e a s e  i n  c o m p e t e n cy a n d  

c o m p e l s  s o m e  d e p o s i t i o n ,  Th e c o a s tal phy s i ography m ay  di r e c t a c u r r e n t  o u t  t o  s e a and l o w e r  

v e l o c i ty and  c o m p e t e n cy i n  t h i s way ( Tw e nh o f e l ,  1 , 4 J ) . Ord i nar i ly ,  o n ly t h e  n o r t h - mo v i ng 

sh o r e  c u r r e n t s  c � r ry c o a r s e  ma t e r i al s w h i c h  mav th e r e fo r e  b e e x p e c t e d t o  b e  f o un d  i m m e d i a t e ly 

north o f  s o u r o c s ,  and no t a t  a l l ,  o r  o n ly t o  a s m a l l  ext e n t ,  s o u th o f  s o u r c e s .  T h a t  t h i s  

i s  a c t u a l l y  t r u e i s  s h o w n  � y  t h e  d i s t r i b u t i o n  o f  c o ar s e  s e d i m e n t s  o n t h e  n o r th e r n  c o a s t  o f  

Or e g o n  w h e r e  t h e y a r e  m o s t l y  n o r t h o f  t h e  s o u r c e r oc k s  i n  t h e  h e ad l and s ; o n  t h e  s o u t h  s i d e s  

o C  t h e s a m e  h e a d l an d s ,  t h e  b e a c h e s  g e n e r a l ly have s an d s  e x t e n d i ng o v e r  t h e i r  e n t i r e  w i d t h ,  

I t  s h o u l d  n o t  b e  u n d e r s t o o d ,  h ow e v e r , t h a t  t h e re ar e  n o  s t r o ng s o u t hw a r d - m o v i ne s h o r e  

" " !' r e n t s  d uring t h e  p e r i o d  f r o m  l a te S e p t e mb e r  to l a te May , o r  n o r t hw a r d - m o v i ng c u r r e n t s  f r- o m  

l a t e  May t o  l a t e  S e p t e m b e r .  P a r t s  o f  t h e  c o a s t  may h av e  c u r r e n t s  i n  t h e  o p p o s i t e  d i r e c t i o n  
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f �o m ri ci r � a l  b e c au s e  o f  c o a s tal phy s i o graphy . A w ave s tr i king a c o a � t f r o m a s o ut hw e s t e r ly 

d i r e c t i o n  may p r o du c e  a c u r re n t t o  t h e  s o u th o n  the s o u t h  s i d e o f a h e a d l and , and c au s e  

s o 1a c  s c ;! i .n e n t s  t o  m o v e  s o u t h d u r i n g  th e p e r i o d o f  s o u t hw e s t e r ly w i n d s .  S i m i l ar ly a wave 
s t r i k i n3 a c o a s t  f r o m  a n o r t l:w e s t e r ly d i r e c t i o n may p r o du c e a no r t h - m o v i n g  s h o r e  c u r r e n t  

o n  t h e n o r t h s i d e  of  a h e a d l a n d . 

P r zvai l i ng  w i n d s  b l o 'R  f r o c  a n o r t hw e s t e r ly d i r e c t i o n  d u r i n g  t h o  s u mm e r s ea s o n  f r o m  

l a t e �ay t o  l a t e  � e p t e mb e r  a t  a n  a v e r a g e ve l o c i ty o f  1 5  m i l o s  p e r  h o u r  w i th maxi mum v e 

l o c i t i e s  s e l d o �  e x c o e d i n5 40 m i l e s  p e r  h o ur. They b l o w  f r o m a s o u t hw e s t e r ly d i r e c t i o n  f r o m  

l a t e  S e p t e mb e r  t o  l a t e  �ay w i t h  an ave r a g e  ve l o c i ty o f  1 6  mi l e s p e r  h o u r w i t h  o c c a s i o na l 

g a l e s  o f  5 5 m i l e s  p e r  h o u r  o r  mo r e and a f ew s t o r m s  o f  8 5  to '0 m i l e s  p e r  h o ur ( Mc Lauch l i n  

and B r o wn , 1 ? 4 2 : 5 ) ·  Un d e r  mo s t  c i r c u m s tan c e s  t h e  w i nd s  b l o w  w i t h a n  i n l a n d - d i r e c t e d  c o m -

po n e n t .  

s � n d s a r c  o r d i na r i ly  m o v e d  b y  • i nd s  ahe n  t h e y  a r e d ry .  T h e  d r y  s e a s o n i s  f r o m  l a t e  

t�ay t o  l a t e  S e p t e m b e r ,  ,;. n d  o n  s anny day s  and t h e  su c c e e d i ns n i c; h t s  o f  t h i s p e r i o d  t h e  

s a n d s  n r c  t; e n c r o. l ly d ry n. t  n. n d  a� o v e  h i gh t i d e  l e ve l ,  and a l s o  p o.r t  11 ay d o w n  t o  l o vt t i d e  
l e v e l � o rn e o f  t h e  t 1 t:l c .  T h e p e ri o d f r o m  l a t e  ll o v c m� e r  t o  l u t e  Liar c h  i s  t h e  r a i ny s e a s o n  

d u r i ng \th i c h  t h c r �  a r c  rn !i n.:,r t i m e s w h e n  t h e  s an d s  ar c t o o  � c t  f o r  t h e  w i n d  t o  m o v e  t h e m .  

H o 1v e ve r ,  t h i s  i s  t h e  pe r i o d  o f  s t r o n g e r  w i nds , and l a r g e  quan t i t i e s  of  s a n d s  may b e  mo ved 
i f  they a r c  d r y .  Ovt i nc; t o  t h e  g r e at e r  pr e val e n c e of  d ryn e s s du r i ne t h e  s u m ::> e r  pe r i o d ,  i t 

may be e x ;> e c t e d  t h a t  m u c h  s and 1 s  the n mo ved and that t h e  m o v e m e n t  i s  i n  o. s o utt.e as t e r l y  

ruthe r t h an no r t h e a s t e r ly d i r e c t i o n .  Tran s p o r tati o n  b y  :t i n d  an<! w a t e r  i s  s e l e c ti ve ; 

ma t e r i a l s  o f  i n c r e a s i ng d i m e n s i o n s  a n d  w e iehts a r e  ac qu i r e d as c o m p e t e nc i e s  r i s e ,  and a r e  

d e p o s i t e d  a s  c o m p e t e n c i e s  f al l .  P a r t i c l e s  o f  s ::>a l l d i m e ns i o n  a n d  l o w  s p e c i f i c  gravi ty 

ar e m o r e  r e ad i l y  t r an s p o r t e d  t h a n  p a r ti c l e s  o f  l nre;e d i r w n s i o n  o.nd h i c !1 s p e c i f i c  gr· a v 1 t y .  

T h u s , t h e  pa r t i c l e s  m o v e d  f r o m  t h e  b e a c h e s  by w i nd s  c o n s i s t l a r g e ly  o f  t h e  s ma l l e r  p a r 

t i c l e s  and p a r � i c l c s  o f  lo� s p e c i f i c  g r a v i ty . Parti c l e s  o f  h i c; h  o p c c i f l c c; r avi ty , s u c h  a s  

c h r o m i t c ,  i l m e n i t e ,  m c.:; n o t i t c ,  z i r c o n ,  a n d  o t h e r  h e a vy m i n e r a l s ,  u n l e s s  t h e  pa r t i c l e s  ar· e 

v e ry s n � l l , a r e  ra r e ly t r a n s ? o r t c d  by w i n d s  a n d  t he r e f o r e t h e y  a r e  l e f t  o n  t h e  b e a c h .  
T h i s  i s  s h o w n  i n  t h e  a n a l y s e s  o �  d u n e  s an d s ( t a b l e  1 2 , p a g e  5 6 ) . ? hu s ,  t � e  mi neral s o f  

t h e  w i n d - d e po s i t e d  s un ri s  o f  t h e  d a n c s  a r e  g e n e ra l ly c o mpo s e d  o f  q u a r t z ,  f e l d spar, c a l c i t a ,  

a n d  o th e r  l i r. h t - w e i ch t  m i n e r � l s ;  e a c h  t i m e  a du n e  i s  b u i l t  o n  t h e  c o a s t  o f  O r ce o n ,  t h e  

s nn d s r e rn a l n l n c o n  t h e  b e a c h e s  f r o m  w h i c h  t h e  d u n e  s a n d s  w e r e  d e r i v e d  i n c r e a s e i n  p e r -
c e n t a g e  o f  p o. r t i c l c s  o f  h i :;h S ;:> e c i f i c  t; r a v i ty .  T h e o r e t i c a l ly ,  t h e  s an d  b e a c h e s  m i c h t 

u l t i ma t e l y  � e c o m e c o m p o s e d  e !1 t 1 r e l y o f pa r t i c l e s o f h i c; h  s p e c i f i c  e r a v i ty o wi n c  to e x -

t r � c t i o r1 b y  t h e  w i n d s  o f  � 1 1  p a r t i c l e s  o f  q u a r t z  a n d  o t h & r  l i ght � w e i Rh t  m 1 n e r l1 l s .  T h a t  

t h i s d o e s  !l O t  f r e q u e n t l y h � p p c n  i s d u e  t o  t h e  c o n t i nu e d  i 11 t r o d :l c t i o n  o f  r1 c w  m i r: c r rl l  
s u p p l i e s  b y  t t c  s h o r e  c u r r e n t s  a n d  t h e  i n c o m i ng w a v e s ,  a n d  a l s o  b e c au s e  o f  t h e  p r o t e c t i o n  

a f f o r d e d  t h e  s ;'.. n. d s  u n d c r n e e. t h  b y  t h e  h e a vy a n d  larbe  p�r t i c l c s  l e f t  o n  t h e  c u r f a c e a G  � h e  
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smal l e r  and l i ght �w e i ght pa r t i c l e s a r e  r e mo ve d , Thi s e f f e c t may o f t e n  b e s e en o n w i nd - d r i f t  

surfac e s  wh e r e  t h e  s o - c a l l e d l a g  o f  t h e  l ar g e and h e avy p a r t i c l e s  mak e s  a ve n e e r  t hat pre -

t e c t a  the und e r ly i ng s ma l l and l i g h t-w e i gh t par t i e l e a . 

Lo c a t i o n  and Analy s e s  o f  S amp l e s 

o f  

Dun e  San d s  f r o m C o o s · Bay t o C o l u mb i a  R i v e r  

Tab l e  1 2 , 

1 , C o o s  B ay .  C o o s  Bay S p i t ,  b ay s i d e  o f  C o o s Bay C o a s t  Guard trai l to b e ac h .  

2 ,  Dune sand o n  C o o s  Bay S p i t ,  two mi l e s n o r t h  o f C o a s t  Gua r d  t r ai l ,  

.) . Dune san d ,  n i n e  mi l e s no r th o f  C o a s t  Guard t r a i l o n  the  C o o s  B ay  s pi t .  

4 . Dun e ab o ve t h e  b e ac h , o n e mi l e  s o uth o f  th e Saun d e r s  Lake C o a s t  Guard trai l ,  

5 · Sand f r o m t o p  o f  dun e at Saund e r s Lake , o n e  mi l e  f r o m  s e a  o n  C o a s t  Guard trai l .  

· ...... G .  Dun e s o ut h  o f  th e mouth o f  Tah k e n i t c h  C r e e k ,  dune ab o ut a m i l e f r o m  t h e  s e a ,  

7 • Dun e o n  th e Umpqua B ay S p i t  ab o u t  a mi l e  n o r t h  o f · t h e  m o u t h  o f  t he r i Y e r . 

8 ,  Ab o ut the m i d d l e  o r  th e Ump q ua Sp i t , a b o u t  a mi l e  n o r th o f  t h e  mouth o f the r i ve r .  

, .  T o p  o f  dune f r o m  o n e - f o urt h t o o n e - ha l f a mi l e f r o m  t h e  s e a  o n Sand Lak e . 

1 0 , Dune sand f r o m  a dun e ab o u t  th r e e  m i l e s  n o r t h  o f  N e s k o w i n  C r e e k ,  

1 1 .  W i n d  d ri f t s a n d  ab o ve h i gh t i d e  l e ve l ,  P a c i f i c  C i ty.  
1 2 .  Du n e  ab o ve bac k b e ac h about f o u r  mi l e s  s o u t h  o f  t h e  Sun s e t  B e ac h . ro ad .  

1 .) .  Dune o n  Sun s e t  B e a c h  r o ad ,  t h o  p r e s e n t  f o r e  dune . 

14 . nnd dr i f t  s an d s ab o v e  b a c k b e a c h  o n F o r t  S t e v e n s  ro a d to b e ac h at P e ter lre d al e w r e c k ,  

1 5 ,  L o c al surfac e wi nd c o nc e n t ra t i o n  o f  b a c k  m i n e r a l s  ab o ve b a c k b e a c h  ab o u t a mi l e  no r t h  

o f  t h e P e t e r  l r e d a l e  wr e c k .  
1 6 .  Dun e s and Ju s t  s o u t h  o f  t h e  s o u t h  J e t ty o r  t h e  C o lumb i a  R i ve r , F o r t  S t e ve n s ,  

1 7 .  W i nd d r i f t  san d s o n  t h e n o r t h  s i d e  o f  t h e  s o u th J e tty o f  t h e  Co lu mb i a Ri ve r , Fo r t St eve n s , 
1 8 .  W i nd c o n c e nt r a t e  o n  t h e n o r t h  s i d e  o f  t h e  s o u t h J e tty o f  the C o lumb i a  Ri v e r ,  Fo rt Stevens.  

1 , . T o p  o f  l i t t l e  J e t ty o n  th e no r t h  s i d e  o f  t h e  C o lumb i a  Ri ve r ,  Fo r t  Canb y .  
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Fac t o r s  C o n t r o l l i ng D ep o s i t i o n  o f S e d i m e nt s  '-'Z  

M i ne r a l  A n a l y s e s  o f  Dune S an d s  

C o o s  B ay t o  C o lumb i a  Ri ve r  

Quar t z  O l i v i n e ( P e r c e n t )  I l m e n i t e 

r� o ... ? c l d s p ar E p i d o t e  G a r n e t Z i r c o n Magne t i t e  Chr o m i t e Ro c k  Re marks  -
1 .  8 5 . 2 5  o . oo trac e t rac e l't o 7 5 

2 .  o . o o No t analy z e d  

J . 8 ) . 9 5 o . o o  1 6 . 0 5  

4 .  n . tiO  o . o o ' I 2 0 . 60 

5 · 9 3 . 4 0  0 ,  JO o . o o oXo 5 · 90 

6 .  9 4 . 6 0 ' �[�' � , o . o o t r a c e t r n c e 5 . 4o 

7 - 9 0 . 8 5  l.¥5 r a r e 0 . 2 0  0 . 70 7 - 00 

8 .  9 7 - .30 O o 0 5 0 , 00 0 . 2 0 2 . 4 5  

, .  90 · 5 5 0 . 2 5  0 , 0 5  o . oo o . 6 o 8 . 5 5 

1 0 .  8 1 . 0 0 2 . 1 5  0 , 0 5  o . oo O , J 5 16. 4 5  
1 1 .  o . o o  trac e No t ana l y z e d  

12 . 72 , JO · o . 8o o . oo o . 8o 2 6 . 10 
1 J .  70 . 80 t r n c e o . oo 1 . 10  28 . 10 

14 . 7 1 . 10 0 , 00 trac e 2 8 . 90 
1 5 . J6 . 72 2 . 2 0 0 . 1 2  o . oo l J . 80 4 0 . 2 4 6 . 9 2  B l a c k  s and 

1 6 .  5 2 o 50 J • JO 0 , 00 6 . 6 5  )4 . 50 J, 0 5  Hb , 
B l ac k  sand 

17 .  5 1 . 60 2 . 9 5 1 . 7 5 ra r e l J - 7 5 2 2 . 50 7- 4 5 

18 . o . oo 2 . 0 0 

1 , . 1 4 . 1 .3 8 . 2 0  1 . 7 7 o . o o 4 8 . 2 J  2 J . JO J . l 7 1 . 2 0 H b .  

B l a c k  s a n d  

T h e  san d s c arri e d  i n land a r e  u l t i ma t e ly d e p o s i t e d ,  a n d  s o m e o f  t h e m  f o r m  o r  add t o t h e  

d u ne s ,  S o m e  c o me t o  r e s t  i n  the m i d s t  o f  v e g e t a t i o n  and m e r e l y b u i l d t h e  s u r f ac e h i gh e r .  

S o m e f a l l  i n  s t r ea m s ,� l ake s ,  and b ay s .  Uu c h  sand i s  d e po s i t e d  a l o ng t h e  w i n dward ma r g i n s  

o f  s t r e am s ,  b o th o n  t h e  l and a n d  i n  t h e  w a t e r .  Thi s may l e ad t o de f l e c t i o n  o f  t h e  s t r e am s  

i n  t h e  d i r e c t i o ns t o w a r d  wh i c h  th e w i n d s  a r e  b l o w i ng .  T h e c u r r e nt s  o t  t h e  s tre ams a n d  t h e  

o u t g o i ng t i d a l c u r r e n t s  o f  t h e b ay s  may r e tu r n  s o m e s an d s  t o  t h e  s e n  wh e r e  t h ey aga i n  a r e  

s u b j e c t t o  t h e  ac t i O l\ o f  t h e  wav e s o. n d  c u t· r e n t s ,  and aga i n  i n  th e  c o u r s e  o f  t i m e  s o m e o f  

t h e m  may b e  d e po s i t e d o n  t h e  b e a c h e s ,  W i n d  may agai n s e i z e t h e s e  s a n d s  a nd s e n d th e m  b a c k  

to t h e  d u n e s o r  the  s t r e a m s . I t  i s  p r o b a b l e  t ha t many s an d s  o f  t h e  c o as t o f  O r e go n  h a v e  

m a d e t h i s c i r c u i t  m a ny t i m e s .  S o m e  s and s a t t a i n  s o me what p e r m an e n t  d e p o s i t i o n  d u r i n z  t h e  
f i r s t  c i r c u i t s  e i th e r  i n  t h e  d u n e s  o r  o n t h e  b o t to m s  o f  t h e  s t r e a m s  a n d  b uy s .  I f  t h e r e  

s h o u l d  b e  ·O f f s hor e w i n d s  a t  a ny t i m e w h e n  t h e  s a n d s a r e  d ry ,  s o m e  s a n d s o f  t h e  du n e s  may 

be e xp e c t e d  to r e tu r n  t o  b e ac h e s  or t o  the s e a  and l a t e r  s t a r t  t h r o u g h  a c yc l e  o f  r e t u r n  

to b e a c h e s  and u l t i ma t e ly t o  d u n e s .  Af t e r  f i na l  d e p o s i t i o n  i n  t h e d u n e s ,  t h e  t rave l s  may 

s t i l l  n o t be e n d e d  a s  e r o s i o n  by t h e  s o a  may r e a c h the du n e s  and ag a i n  t ake the s an d s  t o 

t h o  s e a . T h i s t o o k  p l a c e a t  Bay o c e an , a vi l l a g e  r e s o r t o n  t h e  f o r c dune o f  t h e  s pi t a c r o s s  
T i l l a mo o k  llay ; t e ns o f  t h o u s an d s o f  c u b i c  y ar d s  o f  s a n d  w e r e  r e tu r n e d  t o  t h e  s e a  i n  a m a t t. e r  

o f  a f e w  h o u r s .  I t  i s  r e po r t e d  t h a t  s e v e r o. l  l a r g e  b u i l d i n g s  o n t h e  s u mm i t o f  t h e  du : " " e r e  

u n d e r m i n e d  s o r a p i d ly t h a t  l i t t l e  c o u l d  b e  s a v e d .  S o m e  b u i l d i ngs  r e m a i n  o n  t h e  u n r c r.1 o v o d  

p a r t o f  t h e  f o r e du n e  i n  s u c h  p o s i t ! o n s t h a t  i t  w o u l d s e e m t h a t  t h e i r  c o l l ap s e  o n t o  t h e  
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b e ac h  w o b l d  b �  b u t  a ma t t e r  o f  a s h o r t  t i m e .  Some  o f  t h e  s a n d s  e r o d e d  f r o m  t h i s d u n e  a r e  

n o w  p r o b ab ly o n  t h e  b e a c h  o f  T i l l a mo o k  D ay sp i t  an d s o m e  m a y  have b e e n b l o w n  i n l and o v e r  

o th e r  p a r t • o f  t h e  s p i t . A l s o , s o m e v e ry old  dune s whi c h  h a ve a t t a i n e d  s o m e  d e gr e e o f  
i nd u r a t i o n a r o  b e i n g  e r o d e d  b y  t h e w av e s  o f  t h e  s e a , a n d  s an d s a r e  b a i n g  r e t u r n e d t o  t h e  
b e a c h e s  t h a t t h e y  l e f t  a l o n g t i m e  a g o . 

Thu s ,  t h e  s an d s  may pu s s  th r o u gh s e v e r a l  c y c l e s  i n  s o m e  s o r t  o f  s uc c e s s i o n  an d may 

tr av e l a l o n g w ay >; i t h o u t G o i n g  far f r o m  s o u r c e s .  On t h e  o th e r hand , s an d s  may r e ma i n 

b e l o w  o r  at t h e  l o w e r  l i rr: i t  o f' l o w t i d e  l e ve l ,  may u e ve r b e  s e i z e d by t h e ·.v i n d s , an d , a l 

tho ugh s h u t t l e d  b ac k  a n d  f o r t h a l o ng the  c o a s t  by c ur r e n t s ,  may n e v e r  h a v e  g o n e  f a r  f r o m  

t h e  p l ac e s o f  o r i g i n ,  a n d  s t i l l  h a v e  t r a v e l e d  l o n e  d i s t a n c e s .  

Th e S ? i t s  a c r o s s  t h e  b ay s  a r e  t h e  r e s u l t s  o f  d e p o s i t i o n  o f  s e d i m e n t s ,  l a r g e l y  s an d s , 

by w av e s a n d  s h o r e  c u r r e n t s ,  a n d  by w i n d s .  S o me S ? i t s a r c  b u i l t  f r o m  t h e  n o r t h  s h o r e s  o f  
bays and o t h e r s  f r o :n  s o L, t h  s h o r e s .  I t  i s  b e l i e v e d that d e po s i t i o n  b y  w i n d  i s  l a r g e l y  

r e s p o n s i b l e  f o r  t h e s p i t s  t ha t o r i e i nu t e o n  th e n o r t h  s h o r e s , and tha t w a v e s  a n d  c u r r e n t s 

a r e  l a r g e l y  r e s p o n s i b l e  f o r  th o s e  t h a t  o r i r, i n a t e  on t h e  s o u t h  s ho r e s . B o t h  wi n d  and wat e r ,  

h o7 e v e r ,  h a v e  p a r t i c l p m t e d  i n  t h e  b u i l d i n s  o f  a l l  o f  t h e  s p i t s .  S p i t s h a v e  b e e n bUi l t  

s o u t h w a r d  f r o m t h e n o r t h s h o r e s  o f  C o o s ,  �a nc h e s t c r ,  A l s � a ,  Ne s tu c c a , and N e h a l e m  b ay s ,  and 
f r o m  t h e  south  s h o r e s o f  S i u s l aw ,  S i l e t z ,  Yaq u i na ,  Ne tart s ,  Ti l laoo o k , and N e c a n i cum b ays . 

I f  t h o  wave s a n d  c u r r e nt s s u p p l y  an a b u n d an c e  o f  s e d i m e n t s , t h e  sp i t s  s e e m  t o  o r i g i n a t e  

f r o m  t h e  so u t h s h o r e s  o f  t h e  b ay s  a s  t h e  s t r o ng e r s h o r e  c u r r e n t s  a r e  t h o u g h t  t o  h ave c o me 

from t h e  s o u th . ·rh i s  i s t r u e  at T i l l am o o k B ay \1h e r o  C a p e  IJ e ar e s sup p l i e s  l a r g e  quant i t i e s  
o f  c o a r s e  and f i n e ma t e r i a l s ;  a t S e a s i d e  w h e r e  t h o  Necan1oum River was c e r t ai n l y  d e f l e c t ed 

to t h e  n o r t h by t h e  a b u n dan c e  o f  c o a r s e a n d  f i n e  s e d i m e n t s  d e r i ve d  f r o m  T i l l amo o k  Head ; and 

a t  N e tart s Bay w h e r e  l arge  s u p p l i e s  o f  s an d  w e r e  d e r i v e d  f r o m  e ro s i o n o f  C a p e  L o o ko u t .  On 

the o th e r h a n d , s p i t s  s e e m  to have b e e n b u i l t  s o u t hward f r o m  t h e n o r t h  s h o r e s  o f  the b ay s  

Yh e r e  l a rge s u p p l i e s  o f  s an d s  a r o  a v a i l ab l e  t o  th e wi n d s  no r t h  o f  t h e  b ay s . Th e s e  s p i t s 

o n  t h o  no r t h s i d e s  o f  t h o  b ay s  a r e  g e n e r a l ly w i d e r  t h a n  t h o s e  o r iei nat i ng f r o m t h e  s o u th 

sho r e s  and i t  i s  n o t e w o r t hy t h a t  t h e s e  a r c  b r o a d  dun e ar e a s w h i c h  a r c  l a c k i n g i n  c oar s e 
s e d i m e nt s .  Thi s i s  e v i d e n t  i n  t h e  g r e a t  s p i t s o n  t h e  n o r t h  s i d e o f  C o o s  B ay ,  a n d  o n  t h e  

n o r t h s i d e  o f  d i n c h e s t e r  il uy a c r o s s  t h e  m o u t h  o f  th e Umpq ua H i vc r  \Vhi c h  has b e e n  pu s he d  t o  

t h e  s o u t h  f o r  a c o u p l e  o f  m i l e s .  H e l c h t s  o f  s p i t s  ab o v e h i eh t i d e  l e ve l  a r �  d u e  t o  d e p o s i 

t i o n  b y  w i n d . 

T h e  w o rk o f  t h e  w a v e s a n d  c u r r e n t s  o f  t h e  s e a  t e n d s  t o  t h e  d e ve l o pm e n t  o f  wh a t  l w . s  

b e e n  d e s i c na t e d  as t h e  " p r o f i l e  o f  e q u i l i b r i u m , " by whi c h  i t  i s  m e a n t  t h a t  t h o  b o t t o m  o f  

t h e  s e a  a n d  t h e  s l o p e s  o f  t h e  ad jac e n t  b e a c h e s r e m a i n  at t h o  s a m e  a p p r o x i m a t e  l e v e l .  Thi s 
l e v e l i s  n o t l o w e r e d  b y  e r o o i o n  o r  r a i s e d  by d e p o s i t i o n .  O c c a s i o n a l  e r o s i o n  o r  d e p o s i t i o n  

may t e m p o r a r i ly l o w e r  o r  r a i s e  a s u r f a c e ,  b u t  t h o  o r i g i n a l  l e ve l  • i l l  b e  r e s t o r e d  a f t e r  t i  

p a s s i ng o f  t h e  c o n d i t i o n s  w h i c h  b r o u gh t  a b o u t  t h e  l o w e r i n c  o r  r a i s i ng .  T h e r e  may b e  g e n e ra l  
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s l ow r e mo v a l  o f  s e d i m e n t s t o  t h e  s oa, bu t th i s  wi l l  b e  b al an c e d b y  i n t r o d u c t i o n  o f  new 

s e d i me n t s  to r e p l a c e t h e B e  r e mo v e d . A b o t t o m a n d  a b e ac h  at t h e  l e v e l  o f  t h e p ro fi l e o f  

'l q u i l i b r l u. o s l o p e s  m o r e o r  l e s s  g e nt ly s e awar d .  S u c h  n pr o f i l e i s  a t t ai n e d a f t e r  s ea 
l e ve l h a s  b o o n  s t a t i o na ry f o r  a l o ng t i m e . Di sturban c e  o f  e q u i l i b r i u m  may b e  b r o ught 

a b o u t  by s e v e r a l  f ac t o r s , f o l l o w i ng which t h e s u r f a c e o f  the s e a  b o t t o m  and t h e  b e ach may 

b e  e i t h e r  e r o d e d  o r  s e d i m e nt s  may be d e po s it e d . A gr e at s t o rm may t e m p o r a r i ly d i s tu r b  

e q u i l i b r i um ; b e a c h  and s e a b o t t o m  o f  t h e  sh a l l ow wat e r s  m a y  b e swept bare o f  r e c e n t ly d e � 

po s i t e d  s e d i m e n t s  o ve r o ne a r e a an d t h e s e d i m e nt s  a c q u i r e d  may b e  d e p o s i t e d  over  ano ther  
a r e a ;  b u t , a f t e r  t h e  s t o r m h a s  pa s s e d ,  r e s t o rat i o n of  o r i gi na l c o n d i t i o n s  b e g i n s and af t e r 
a t i m e th e w o rk o f  t h e  s t o rm i s  e ra s e d . tqui l i b r ium may al s o b e  d i s tu r b e d  by i nc rea s i ng 

o r  d e c r e a s i ng s u p p l y o f  s e d i m e nt s . Inc r e a s i ng s up p ly r a i s e s  th e l e v e l  o f  t h e b o t t o m  and 
the b e a c h ;  d e c r e a s e  in s u pp ly b r i ng s  a b o u t  t he o p p o s i t e r e su l t .  F o r  e x a m p l e ,  the b e a c h  

no�th of  B o i l e r  B ay i s  n o w  f l o o d e d  w i th s e d i m e n t s  d e r i v e d f r o m  t h e  c l i f f s  s o u t h  o f  B o i l e r  

B ay ,  and a g � e a t  b e ac h r i d g e  has b e e n  f o r m e d . I f  e r o s i o n o f t h e s e  c l i f f s  c o u l d b e  pre
vant o d , th e b e a c h  to t h e  n o r t h

'
wo u l d  b e  af f e c t e d b y  the d e c r e a s e d s u p p l y ,  t h e  b e ac h r i d ge 

w o u l d  b e  e r o d e d ,  t h e  b ea c h  would  b e c o m e  g e n t ly gr a d e d ,  and t h e  s ha l l o w  b o t t o m w o u l d  b e  

d e e p e n e d .  I f  e r o s i o n  o f  the c l i f f s  c o u l d  t h e n  b o  � e s t o r e d ,  t h e  wat � r  o f  the s h a l l ow s e a  
bo t t o m  t o  t h e  no � t h  w o u ld r e c o lvc sediment s ,  and t h e b e a a h  r i dg e  w o u l d b e  r e s t o r e d .  Uan 

r.:ade s truc tur e s  m ay d i s t u r b e qui l i b r i um ,  may pr o duc e e r o s i o n  o r  d e po s 1 t l o n  wh e r e p r e vi o u s ly 

t h e r e  had b e e n  n o n e . C o n s t r u c t i o n  o f  t h e  J e t t i e s n o r th and s o u t h  o f  t h e  mouth of t h e  

C o l u mb i a  Ri ve r c e r t a i n l y  p r o duc e d d e p o s i t i o n ,  and l e d  t o  t h e  f o r ma t i o n  o f  th e extensive 
s a n d  b e ac he s an d dune a r e a s  �h1 c h b o r d e r t h e  j e t t i e s  at th e i r  J u n c t i o n s  w i t h  th e land . The 
tw o  j 6 t t 1 c s  a l s o  i nf l u e nc e d the d e ve l o pm e nt of Sand I s l and in t h e  r i ve r .. L o c al d i s turban c e  
o f  e q u i l i b r i u m  i s  i l l u s t r a t e d  b y  what i s  s a i d  usual ly t a k e s  p lac e du�ing the  wint e r  pe ri o d 

o n  t h e  s o u t h s i d e  o f  Cape  B l anco south o f  C o o s  B ay .  C o n d i ti o n s  du� i ng t h e  su mm e r  l e ad to 

t h e  f o r m a t i o n  o f  a b e ac h  w i t h  t h e  wate r  gradua l ly d e e p e ni ng f r o m  t h e  b e ac h o u tw ar d . The 

w i n t e r  s t o r m s  are known to h�ve r e mo v e d  th e e n t i r e  d e p o s l t s  o f  ohe b e ach  and t o  h ave p r o 

d u c e d  a g� eat e r  d e p t h  o f  water than e x i s t s n e a r  t h e s ho re du r i ng t h e  summe r .  

I t  s e e m s  l i k e ly t h a t , a f t e r  t h e  war i s o ve r ,  a p r o gram o f  i n t e r n a l  a n d  c o a s t a l  im
p r o v e m e n t  w i l l be d e v e l o p e d  i n  whi c h  t h e  b u i l d i ng of J e t t i e s  an d s e a  wa l l s on thi s and other  
c o a s t s  c a y  b e  i n c l u d e d . J e t t i e s  i mpede  t h e m o v e m ent o f  3 h o r e  c u r r e n t s ,  l e a d i ng to d e po si •  

t i o n  o v e r  s o m a p ar t s  o f  the b o t t o m  and e ro si o n  o ve r  o t h e r  par t • .  I n c r e a s e d d e p o s i t i o n  may 
a d van c e  a b e a c h  s e aw a r d ; e r o s i o n o f  t h e  b o tt o m  may p r o du c e e r o s i o n  o f  t h e  s h o r e  and cause 

r e t r e a t  o f  th e s h o r e  l i n o  i n t o  the land . Ul t i mat e ly e q u i l i b r i u m  w i l l  b e  r e s t o r e d , but 
n o t  unti l t h e r e  have b e e n  c hang e s i n  th e sh o r e  l i ne and d e v e l o pm e n t o f  mo r e  o r  l e s s  damage 

r e su l t i ng f r o m  sha l l o w i ng o f  w a t e r ,  b u i l d i ng of b e ac h e s i n t o  the wa t e r ,  inc r e a s i ng the d i s 

to.nc c o f  s t r u c t u r e s  o n  t h e  land f r o m  t h e  wat e r , d e e p e ni ng o f  wat e r ,  e r o s i o n o f  s ho r e s , an d 

pe rhap s d e s t ru c t i o n  o f  s t r uc t u r e s  o n  th e l and . A s e awal l i s  b u i l t  t o p r e v e nt e r o s i o n  o f  



�(I� _ C o m.l?o � i t ,. o n  o f  O r e g o n  C o a s t  S an d s  f r o m Co o s Bn,y t o  C o l u mb i a_ R i ve.:.,-------��� 
; h e s h o r e . P r- e v e n t i o n  o f  e r o s i o n d e c r e a s e s the supply o f  s e d i m e n t s  to t h e wava s and c u r r e n t s <  

:qu� l l b r iu� i s  d i s tu r b e d  a n d  t h e  wav e s , un ab l e t o  n e u t r al i z e  t h e i r e n e r g i e s  t h r o ug h  e r o s i o n  

• f  t h o  s h r  e s  whi c h  a r· e  n o w  p r o t e c t e d  .• ac qu i r e  s e d i ment s from t h e  b o t t o m s and b e a c h e e ;  thu s 

; h 'it  b o t t o m ! !o  � r o d e d ,  th e w a t e r  d e e p e n e d ,, p e rha p s  t h e  b eac h e s  d e � t r o y e d ,  and e v e n  t h e  s e aw a l l  

1nd e r m i n e d  s o  t h a t  i t  � o l l a p s e s , 
Th e dune s o f  t h e O r e g o n  c o a s t  are  c o n s t a nt l y  gr o w i ng and wi l l  c o n t i nu o  to do s o  a s  l o ng 

A t h e w i n d s b l o w  i n l a nd and s an d s a r e  avai l ab l e  o n  the b e ac h e s .  A s  l o ng a s  a c o ve r  of ve g e 
ati o n  c an b e  ma i n t a i n e d ,  t h e  s upp l y o f  sand mere ly r e s u l t s  i n  r a i s i ng the  s u r f ac e ,  p r o vi d e d 

-h o s and s ar e n o t d e p o s i t e d  s o  f a s t as to bury and d e s t r oy t h e  veg e t a t i o n .  I f  t h e  ve ge ta �  
i o n  i s  d e s t r o y e d  - b y  p l o w i ng ,  gra z i ng , o r  burning Q equi l i b r i u m  i s  d i s t u r b e d  and aun e s  w i l l  

e su l t ,  w i t h t h e  i r r e gular s u r f a c e c harac t e r i s t i c  of s u c h  c o n d i t i o n e ,  A t  the  pr e s e nt t i m e  

u c h  o f t h e  c o a s t o f  O r e g o n  i s  p ro t e c t e d f r o m  t h e  s e a  by a s o r e en  o f  v e g e ta t i o n ,  A c o a s tal 

r e a  ab o u t 2 mi l e s  w i d e  e x t e n d i ng f r o m  t h e  t ow n  o f G e arhart to t h e  m o u t h  o f  t h e  C o l u mb ia 

i v e r  i s  u nd e r l a i n  by l o o s e  s a nd s  whi c h w e r e  d e p o s i t e d  by w i n d .  A p l an t  growth w a s  pr e s e nt 

ve r t h i s a r e a  �<h e n  wh i t e s e t t l e m e n t  of the o o untry to o k  p lao e ,. and m u c h of thi s p l a n t  g r o w t h  

s s t i l l  p r e s e n t ,  b u t  e x t e n � i v e  pa r t s  a r e  p a s tur e d  and i n  pla c e s  t h e  p l an t  c o v e r is b e c o m i ng 

e ry spar s e  so that b lowouts  ( p lac e s  whe r e  t h e  s and i s  e xp o s ed and t h e  wi n d s  a r e  b l o >T 1 ng i t  

•ay ) a � e  po s s i b l e . In a s ho r t  t i m e . thi s may tu rn a part o f  t h i s  a r e a  i n t o  a w a s t e  o f  
r i f t i ng sand s i mi l a r  t o  that c o ve r i ng the C o o s  Bay and Umpqu a s pi t s ._ 

Ana l y s e s o r  d u n e  s a n d s a r e p r e s e nt e d  i n  t ab l e 12 , and with t h e s u  ana ly � e s  t h e r e  a r- e  

th e r s  o f  wind  lag d e p o s i t s  ( no s 1 1 ,  14 . 1 5 .- 1 7 .  18 ) .  Two  w 1 n :l · d � p <> s 1 t e d  u n d s carryi ng 
. g h  valu � s  o r  magne t i t e  a r e  r e p r e s e n t e d  by no s .  16 and 1 ? .  T h e s e  de po s i t �  a r- e  near the  

• t ti e s  a t  th e  m o u t h  o f  t h e  C o l u mb i a  R i ve r ,  and the h i gh c o n c e ntrati o n s  o f  t h e s e t w o  m i n e ra l s 

• o  dt! e  to t h e  e x p o s e d  p o s J. t 1 o n .s vthi c h  l e d  to t- o mo va l  o f  the l i gh t. � w e i ght m ! n e t- al s ,_ N o s ,  1 t o  

1 ,  and 1 2  a n d  1 3  a r c  f r o m  ty p i c a l  dun e s _, a n d  t h o  analy s e s  s ho w t h a t  t h e s e  � an d s  a r- e  ve ry l o w  

1 o l i vi n e , e p i d o -c e . :z; i r 'l o n .  m a g n e t i t e , i lme ni t e , a n d  c h r o m !. te ,  a n d  t h a t  t h e y  a r e  mai n l y  c o m 

s e d  o f  quar t z  a n d  r- o c k , Th e r e  � s  u s u a l ly s o me f e l d s pa �  a n d , l o c al ly ,  as l n  t h e  � a n d &  ab o u t  

e mo u th o f  t h e  C o l u mb 1 a  R i v e r ,  t h e  quan t i ty i s  s i gni f ican t .  Th e analy s e s  a l s o  s h o w  t h a t  

.rt i c l e s  o r  r o c k  a� e i nva � i a b ! y  p r e s e n t  i n  s i gn i f i c ant qu an t i ty <  The r o c k  i s  o f  wi d e  va r i e ty ,  

t i s  r a r- e ly 1 f  e v e r  c a l c a r e o u s .  I n  g e n e r a l . t h e  s an d s  o f  t h e  dun e s a r c  t h e  s i mp l e s t  1 n  c o m 

s i t i o n  o f  a n y  o n  the c o a s t .  The a n a ly s e s  a l s o  s how that sands  typ i c a l  o f  t h e  d un e s  a r e  f l n e 
ai n e d ,  a n d  t h a t  t h e  d i m e n s i o na l  grad e o f  l arge s t  quan t i ty i s  t h a t  b e tw e e n  1/8 and 1/4 mm . 

w g r· a 1 n e  ar e  w e l l  N u n d e d  ( f i g .  1 3 ) . 



Fig. 13. Dune sand from dunes between Saunders Lake ·and the sea, collected about a mile inland. 
(X 80) This sand is typical of the dunes from Cape Falcon south. The dark grains are mostly 

pieces of rock. The light-colored grains are quartz with an occasional grain of feldspar. The quartz 
grains contain inclusions of which some arc magnetic. Few grains are well rounded. The immediate 
parents of these dune sands are the sands of the beach. Dune sands from the mouth of the Columbia 
River to Seaside are composed of angular grains. Sands were immersed in liquid of index 1.63 when 
photographed. 



Analys e s  o f  the B e a c h  and Dune Sand s  

A n a l y s e s  o f  t h e  B e a c h  an d D u n e  S a n d s  

r.: e c h an i c a l  a n a ly s e s  w e r e  mo.d e o r  a l l  s amp l e s c o l l e c t e d  f r o m t h e  b e n c h e s an d t h e  du n e s , 

a n d  m i n <  �1 c o u n t s w o r e  mn d e  o r  mo.ny . UD i t e d  Stat e s  � t andard s c r e e n s  w e r e  u s e d  nnd u s u 

a l ly 2 0  g r a m s  w e r e t ak e n f o r  an a l y s i s ,  R e s u l t s  a r o  s h o w n  i n  tab l e s  1 t o  1 2  o n  e ar l i e r 

p a g e s ,  T h e  c o l l e c t e d  samp l e  w a s  s p l i t  w i th a J o n e s s am p l e  s p l i t t e r ,  F r a c t i o ns w e r e  r e 

d u c e d  f o r mak i ng c o u n t s  b y  m e an s  o f  t h e  O t to m i o ro s p l i t .  W e i g h i n g  w a s  d o n e  o n  a t r i p l e 
b e am b a l a n c e .  � i n e r a l c o u n t s w e r e  m a d e  o n  m o s t  sam p l e s ,  u sua l ly a t  l e a s t t w o  c o un t s  b e i ng 

mad e ,  T h i s d i vi d e d  a f r ac t i o n  i n t o  par t s  ba s ed o n  numb e r s  o f  c r a i n s , T h e s e  may b e  c o n 
s i d e re d· i n  t e r m s  o f  w e i g h t i f  th e m i n e r a l s  have ap p r o xi mat e ly t h e  s am e  s p e c i f i c  g r a v i ty ,  

Sampl e s  i n  w h i c h  h e avy m i n e ral s w e r e  pr e s e n t  i n  c o n s i d e r ab l e  q u a n t i t y  ha d t h e  numb e r s  r e 

duc e d  t o  w e i g h t s  by mu l t i p l y i n g  t h e  num b e r  o f  gra i n s  o f  e a c h  m i n e r a l  by i t s  ave rage s p e c i f i c  

grav i ty ,  R e s u l t s  a r e  a pp r o x i ma t e .  J.!ag ne t i  t c  was a lway s· d e t e r m i n e d  b y  d i r e c t  w e i g h i ng , 

E a c h  f ra c t i o n · o f e ve ry s amp l e  a n a l y z e d  f o r  m i n e r a l  c o n t e n t  W a j  t e s t e d f o r  magn e t i c  m i n e r a l s 

by m e a n s  o f  a s t r o ng p e rman e n t  magn e t ,  and wh e r e  n e c e s sa ry a s t r o ng e l e c t r o ma g n e t w a s  u s e d  

f o r  m a ki ng d i f f e r e n t i a l  s e pa r � t i o n  o f  magne t i c  m i n e ra l s ,  � e l d s pa r  i s  p r e s e n t  i n  m o s t  s am

p l e s  b u t  w a s  n o t d i f f e r e nt i at e d .  I t  was c o unt e d  w i th tho q u a r t z .  M o s t  s a m p l e s  c o n ta i n  

r o c k p a r t i c l e s  i n  c o n s i d e rab l e  va r i e ty o f  c o mpo s i t i o n  and c o l o r , a n d  i t  w a s o f t e n  d i f f i c ul t  

t o  s t a t e  3 h e t h e r a par t i c l e s h o u l d  b e  c o u n t e d  as quar t z  o r  ro c k , t h i s  b e i n g  par t i c u l a r ly 

t r u e  i f  t h e  pa r t i c l e s o f  r o c k  a r e  o f  c o l o r s  1n t h e  ran g e  f r o m  y e l l o w  t o  b r o wn ,  Many s am p l e s  

c o n t ai n p a r t i c l e s  o f  b r o k e n  � l a s s a n d  t h o r o  a r e  al s o  par t i c l e s t h a t  s e e m  t o  b e  o b s i d i a n .  

O l i v i n e  a n d  e p i d o t e  we r e  no t d i f f e r e n t i a t e d ,  a n d  i t  i s  n o t  u n l i k e ly t h a t  o th e r  g r e e n  m i n e r a l s  

may b e  i n c l ud e d .  C h r o m i t e  a n d  i l m e n i t e  a r o  i n c lu d e d  t o e e t h e r  a s  t h e y  c an n o t b e  s e parat e d  b y  
m e a n s  o f  m ag n e t s  a n d  t h ey l o o k  ve ry mu c h  al i ke und e r  t h e  mi c r o s c o p e ( f i e s . 1 - 7, 10 - l J ) ,  

D e t e r m i na t i o ns o f  c h r o m i c  o x i d e  c o n t e n t o f  s e l e c t e d  b la c k  s an d s  w e r e  mad o b y  M r .  L .  L .  H o ag l a n  

o t  the G r a c o n  D e p a r t m e n t  o f  O e o l o cy a n d  Mi n e r a l  I n du s t r i e s .  The e q u i va l ent o f  t h e  o x i d e  i n  

t e r m s  o f  c hr o m i t e  c an no t b e  e s t i ma t e d  u n l e s s  i t  i s  kno wn h o w  mu c h  i r o n  i s  c o n ta i n e d  i n  th e 

c h r o m i t e  i n  t h e  s a nd s .  ae s u l t s  a r o  g i v e n  b e l ow .  I t  w i l l b e  n o t e d  t h a t  the  p e rc e n t a g e s a r e  

o f  t h e  s a m e  o r d e r  o f  magn i t u d e  a n d  t ha t  t h e  c h r o m i t e i n  t h e  s a n d s  i s  n o t pr e s e n t  i n  c o m m e r c i a :  

q u a n t i ty u n d e r  c u r r e n t  c o nd i ti o n s .  T h e  analy s e s s h o w  t h a t  f o r t h e  c o n c e n t r a t e s  o f  i l m e n i t e 

a n d  c � r o o l t e  t h e  p a r t  w h i c h  i s  c h r o m i c  o x i d e i s  r e l a t i v e ly c o n s t a n t , a n d  t hu s ,  i f  t h e  q u an t i 

t i e s  o f  t h o s e  m i n e r a l s i n  a s a m � l e  ar e  s ma l l ,  th e q u an t i ty o f  c h r o m i c  o xi d e i s  s ma l l .  
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Tab l e  1 3 .  

C h � o rn i c  O x i d e  C o n t e n t  o f  Some  B la c k  Sand s 

T h e  m i n e r- a l c h r o m i t e i s  c o n f i n e d  t o  b l a c k s a n d s  a n d  i s p r e s e n t  i n  s 1 8n i f i c o.nt q ua n t i ty 

o n ly i n  t h o s e  b l ac k san d s  s o u t h  o f  Ti l la mo o k  H e a d .  B la c k s a n d s no r t h  o f  T i l l a mo o k H e a d c o n 
ta i n  i t  o n ly i n  ve ry s ma l l  q u a n t i t i e s .  T h e  p e � c e ntago s p e � t a i n  o n l y t o  t � o  q u an t i ty s t a t e d  

a s  i l m e n i t e  a n d  c h r- o m i t e  a n d  n o t o f  t h e  c n t i � c  s a n d .  T h e  c o n c e n t r at e s  i n va � i a b ly c o nt a i n e d  

s ma l l  q u a n t i t i e s  o f  o l i v i n e , e p i d o t e ,  q u ar t z  w i t h  i nc l �s i o n s ,  a n d  a l i t t l e d a r k  garne t .  A l l  
b e a c h s a n d s  a r e  f r o m  h i gh t i d e  l e v e l s  u n l e s s o th e �w i s e  s t a t e d .  P e rc e n t a8 e s  a � e  a s  f o l l o w s : 

C o m po s i t e o f  s a n d s  s o u t h o f  m o u th o f  S u t t o n  C r e e k  
G a r ne t · b l ac k  s a n d s ,  � e mo r i a l Ways i d e P a r k  

B l ac k  s a nd s ,  lO: e m o r i a l  :·l ay s i d e  P ar k  

T h i r d  c r e e k  s o u t h  o f  B i g  C r e e k ,  Y a c h a t s  

F i r a t  c � e o k  n o r th of  Bic C r e e k ,  Yac h a t s ,  t ? p i n c h  

Sma l l  c r e e k  at  C o a s t  Guar d l o o ko u t , s o uth s i d e  

e n t r an c e  t o  A l s e a  D ay 

S o u th o f  S e a l  Ro c k  

C o mp o s i t e  o f  S o u t h O e ac h f o r e  d u n e  

S o � th B e ac h ,  c o mpo s i t e f r o m  d e p th o f  

S o u th !l e ac h ,  c o m p o s t  t e  t o d e pth  o f  5 
South  B e a c h ,  c ha n n e l s am p l e , n o . 2 8 

5 f e e t  

f e e t  

o f  f i g .  

S o u t h  B e ac h ,  c h an n e l s a mp l e , n o . 2 9  o f  f i g .  

!l e ac h  a t  N e w po r t pavi l i o n  

3 o uth e n d  o f  r i c h  d e p o s i t s ,  Aga t e  Bench a t  
Big  C re e k  

1 0 0 0  f e e t s o u t h  o f  B i g  C r e e k ,  A g a t e  B e a c h  

600 f e e t s o u t h  o f  Big C r e e k ,  �ga t e  B e ac h 

600 f e e t  s o u t h  o f  B i g  C r e e k ,  A g a t e  B e a c h  

2 
2 

� 
J . l 19 
'1 . 82 
3 . 1 2 
4 . 5 3 
4 . 74 

4 . 6 1  
3 . 2 6  
3 - 76 
2 . 4 7 
2 . 2 2 
2 . 5 6 
2 . 2 2  
5 · 5 3 

3 . )4 
3 · 6 5 
4 .  52 
3 · !1 5  

and 

and 

4 . 2 9  

2 . 2 3 

T h e  z i r c o n  i n  t h e s and s o f  t h e  O r e � o n  b e a c h e s  c o nt a i n s  h a f n i u m ,  a n d  thu s i s  r ea d i ly 

d e t e c t e d  by m e a n s  o f  u l t r a - v i o l e t  l i g h t .  l n  s o m e  sam p l e s ,  c o u n t s  o f  z i r c o n  pa r t i c l e s w e r o  

ma d e  w i th t h e  f �ac t i o n  o f  a s a mp l e  i m me r s e d  i n  n i t r o t o l u o l ,  a n d  q ua r t z a n d  f e l d s pn r  t h u s  

b e c a m e  i n v i s i b l e .  I n  g e n e r a l , t h e  p e r c e n t a g e s g i v e n  for z i rc o n  a r c  b e l i ev e d  t o  b e  ve ry 

c l o s e  to a c c u � a t e . 

Detai l e d  D e s c r i p t i o n s  o f  t h e  k i n c r a l s o f  t h e  S an d s  

:.i a n d s  w i t h  f e w  o r  n o  me tal l i c  b l a c k  m i n e r a l s h a v e  e s s e n t i a l ly t h e  s am e  c harac t e r wh e t h e r 

c o l l e c t e d  at l o w , m i d ,  o r  h i g h  t i d e  l e ve l s ; f r o m t h e  b a c k b e ac h ,  o r f � o m  t h e  dun e s .  Th e r e  

i s  l i t t l e  var i a t i o n  a t  any p l a c e w i t h  r c s 2e c t  t o  d i m e n s i o n s  o r  c o m p o s i ng m i n e r a l s .  T h e  g e n e r a l  

c o l o r  i s  a p<1 l e  y e l l o Vt i s h  g r ay w i t h  d a r k  s p e c k s ; t h e  a b u n d a n c e o f t h e  s p e c k s  i s  c o n t r o l l e d  b y  

n e a r n e s s  t o  c o a s tal  c l i f f s  f r o m  w h i c h  d a r k  p a r t i c l e s  may b e  d e r i v e d .  D e pa r tur e s  f r o m  t h i s 

c o m mo n c o l o r  a r e  f o u n d  w he r- e  t h e  c o m p e t e n c i e s  o f  w a v e s ,  ci u r r e nt s ,  a n d  w i nd s  a r e  s u c h  as to c o n -

c e n t r at e p a r t i c l e s  o f  b l a c k  r o c k ,  b l a c k m i n e r a l s ,  o l i vi n e ,  e p i d o t e , o r  gar n e t , thu s gi vi ng  
dar k ,  e r e e n ,  o r  p i n k  s h a d e s ,  r e s p e c t i ve ly ,  C o n c e n t r a t i o n  is  n e v e r  s o  c o m p l e t e as t o  p r o du c e  

a d e p o s i t  f r e e  f r o m  qu a r t z  and f� l d s par , b u t t h 1 s  c o n d i t i o n  i s  v o �y c l o s e l y a p p r o ac h e d  i n  d e 

po s i t s  o n  S a n d  I s l a n d  i n  t h e  C o l u m b i a  R i v e r  w h i c �  c o n s i s t  o f  m o r e  t h an 9 0  p e � c e nt i l m e n i te and 
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magn e t i t e  or t i tani f e r o u s  magne t i t e . T h e  b e a c h  s and s no r t h  o f  T i l l amo o k  H e a d  cont ai n muc h  
f e l d s p a r  b u t ,  c o m p a r e d  t o  t h e  a s s o c i a t e d q u a rt z ,  t h e  q u ant i ty i s  S CJa l L  !l o t h o r t h o c l a s e and 

p l a g 1 o c l a s e  a r e  p r e s e nt . F e l d s par 1 s  a l s o  p r e s e n t  1n t h e  s an d s  s o u t h  o f  T i l l a mo o k  H e ad b u t  

t h e  q uan t i ty is c o m m o n ly no t s i gni f i c an t .  

T h e  q u a r t z  and f e l d s par par t i c l e s  o f  t h e b e ac h e s  n o r t h o f  T i l l a mo o k  H e ad e x h i b i t  e s s e n 

t i a l l y n o  r o � n d i n g .  R o u n d i n g  range s f r o m l i t t l e to e x c e l l e n t  o n  the  q u a r t z  a n d  f e l d s par 

p a r t i c l e s  s o ut h  of T i l l am o o k  H e a d ,  bu t t h e r e  a r e  few quar t z  a n d  f e l d s p a r  s a n d s  t hat may b e  

d e s c r i b e d  a s  w e l l - r o u n d e d .  O l i v i n e , e p i d o t e , garn e t ,  magne t i t e ,  i l m e n i t e , a n d  o hromi t e  

e e n e ra l ly h a v e  d i m e n s i o n s  ran g ing f r o m  1/16 t o  1/4 mm wi th  mo s t  pa r t i c l e s  r a n g i ng from 

1/16 to 1/8 m m .  P a r t i c l e s  of the s e  m i n e r a l s  smal l e r than 1/1 6 mm are r ar e .  Parti c l e s  o f  
magn e t i t e  an d i l m e n i t e  l a r g e r  t h a n  1/4 m m  ar e p r e s e n t  i n  t h e d e p o s i t s  n o r t h  o f  Tillamook 

H e a d .  A l s o a s a mp l e  c o l l e c t e d  near D e l a k e  c ontai n s  par t i c l e s  o f  m e t a l l i c  · b l a c k min e ral s 

l a r g e r t ha n  1/4 m � .  T h e m e ta l l i c  b l a c k m i n e r al s no rth o f  T i l l a mo o k  H e ad a r c  magn e t i t e and 

i l m e n i t e .  Th e r e  is v e ry l i t t l e  or no c h rom i t e . C h r o m i t e ls p r e s e n t  i n  t h e  b l ac k  sands 

s o u t h o f  T i l l a m o o k  H e ad , b u t  t h e  qu an ti ty i s  no t l a rge . 

A s a mp l e o f  an a v e r a g e  b l ac k  sand s o u th o f  C a p e  Fal c o n  g e n � � a l l y  h a s  t h e  p a r ti c l e s  

l a r e e r  t h a n  1/4 m m  c o mp o s e d  o f  part i c l e s  o f  r o c k, q u at t z ,  a n d  o c a a � i o na l l y  o l i v ine o r  e p i 
d o t e . T h e  f r ac t i o n  f r o m  1/8 t o 1/4 m m  t s  c o mp o s ed l a r g e ly o f  q u a r t � ,  r o c k ,  o l i v i n e , epi
do t e ,  g a r n e t ,  a n d  s o ma , b u t  us ual ly n o t  many , b laa k m i n e r a l s .  T h e � e  1 �  u s ua l ly n o  z i r c o n .  

T h e  f rac t i o n  b e tw e e n  1/ 1 6  and 1/8 m m  i s  c o m po sed o f  angu l a �  g�alns o f  q u a r t z ,  round e d ( some 

angu l a r ) g r a i n s  of o l l vi n c and e pi do t e , angular ( a f 9W r o u nd ) gra i n s  0f p i n k  and r e d  garn e t ,  

r o un d e d  g r a i n s  o f  magne t i te , i l m e ni te , and c hr o mi t e , and e l l l p S o l d u l l y  r o u nd e d  gra i n s  o f  
z i r c o n ;  w i t h  t h e  la s t ,  t h e r e  ar e u s ua l l y  s o m e  l 1 t tl e · wo rn c ry s t a l s  o f  z i � o u n .  C o ar s e - grained 
s an d s  r ar e l y c o nt a i n o l l v1 n e , garn e � .  a n d  m c tal l i h  b lac k m i n o � a! E : t h e y  c on t a i n  n o  � i r c o n , 

S o me pa r t i c l e s  a m o n e t h e  m e t a l l i c  b l a c k  m i n e r a l s  h ave c' ry s t a l  f a c1 c s  and s o m e a r e  o c tah e d r o n s . 

G l l v l n e  and e p i d o t e  are  g e neral ly w e l l - r o u n d e d ,  g ar n e t  i s  u sual ly a n g u l a r ,  a n d  m e tal l i c  b l a c k 

m i n e ra l s  a r e  c o mm o n ly w � l l  r o u n d e d .  I n c l u s i o n s o f  b l ac k m e t a l l i c  m i n e r a l • a r e  a b u n d an t  i n  
t h e  q ua r t z g r a i n s  o f  t h e  b e a c h  a n d  d u n e  s a n d s n o r t h  o f  T i l l a m o o k  H e a d . T h e y  a r e  l e s s c o m

m o n ly p r o s e n t  i n  th e quar t z  gr a i n s  s o u t h  o f t h a t  h e a d l a n d , 

T h e  c :1 o. r a c t c r  o f  t 'l e  m1 wH•a l s  i n  t h e  b e ach and o t h e �· s a n d s d e s c r i b e d  D n  f o r e go i ng page s 
p e r m i ts a d d i t i o na l  s u gg e s t i o n s  r e s p e c t i ng o r i g i n .  I t  i s  f a i r ly saf e t o as s u m e  that t h e s and s 

o f  t h e  b e ac h e s  n o r t h  o f  T i l l amo o k  H e ad w e r e  b r o ught to t h e  sea l a r g e l y  by t h e  C o l u m b i a  Rive r .  
N o  o t h e r  s o u r c e s e e m s  p o s s i b l e .  T h e  q u a r t z and f e l d sp a r  l n  t h e  s a n d s  s o u t h  o f  T i l l a m o o k  Head 
c o u l d  h a v e  c o m e  f r o m s e v e r a l  s o u r c e s ,  a n d  t he r e  i s  l i t t l e d o u b t  t h at t h e  T e r t i ary a n d  P l e i s t o 

c e n e  s a n d s t o n e s i n  c oa s ta l c l i f f s  m a d e  l a r g e  a o n t r 1 b u t i o n s .  T h e var l a d  c h a r a c t e r  o f  t h e  par
t i c l e s  of t h e s e  mi n e r a l s i n di c a t e  a c o m p l e x  o r i g i n .  T h e  c o mm o n ly w e l l - r o und e d  g r a i n s o f  mag
n e ':. i t e  and i l m e n i t e  i m p l y  l o ng t r a n s p o r t a t i o n ,  but it i s  p o s s � b l e  that t h e  g r-a i n ,;  w e r e  s o m e 

wha t e q u i d i m e n s i o na l  i n  t h e  par e n t  ro c k .  No t i n f r e q u e n t l y  p a r t i c l e s  o f  m a g n e t i t e  and i lmenite  



64 C o mpo s i t i o n o f  O r e g o n  C o a s t  S an d s  f r o m  C o o s Bay t o C o l um b i a  R i ve r  

show .c rystal f a c e s  a n d  s o m e  p a r t i c l e s  a r e  p e r f e c t  o c ta h e d r o n s .  T h e s e  i n d i c a t e  r e c e nt 

r e l e a s e  f r o m  p a r e n t  r o c k s  o r  t r a n s p o r t a t i o n  by a m e t ho d t h a t  d i d  n o t p r o d u c e  a b r a s i o n .  

'i'h e magne t i t e  a n d  1 l m e n 1 t e  may h a v e  b e e n d e r· i v e d l n  p a r t  f ro m  t h .e i s n e o u s  r o c k s  e x p o  s e d  
a n d  

i n  t h o  c o a s ta l  c l i f f s , i n  p a r t f r· o m  'i' c r t i a r·yj P l e i s t o c e n e  s a n d s t o n e i n  t h e  s a m e  c l i f f s ,  

a n d  i n  pa r t  f r o m  b a s i c  a n d  u l  t r a b a s i o  r o c k s o n  t h e  c o a s t  o f  s o u t h e r- n  O r e g o n  a n d  n o r t h e r n  

Ca l i f o rnia a n d  t h e  C o a s t  R ans e i n l an d . T h o  T e r t i ary a n d  P l e i s to c e ne � a n ci s t o n e � o f  t h e  

o o astal  c l i f f s  a r e  no t b e l i e v e d t o  b e  s o u rc e s  o f  t h e  me t a l l i c  m i n e ra l s  a s  n o  m a g n e t i t e 

an d i l m e n i t e w e r e  s e e n  t n  t h e s e  sand ,; i; o n e " i n  t h e  c o a s ta l  e x p t:' s t• r· '> � .  �l o r ·• o v e r ,  t h o s e  

t w o  m i n e r a l s  w o u l d have e � e a t  d i f f i c u l ty i n  e x i s ti ng und e r  t h e  h u m i d  a n d  w a r m  c o n d i t i o n s  

o f  t h e  c o a s t  c o u p l e d  w i t h  t h e  a d d i t i o na l  f a c t  t h a t  t h e s e s a nd s t.o n e s  az· e f u l l  o f  c i rc u -
l a t 1 ng wa t e r· .  I l m e n i t e ,  mo.c;n c; t i t e  a n d  i r o n - b c ar i ns c h r o m i t e  w o u l d  b o  l i k e l y t o  b e  o x i -

d i z e d  a n d  de s t r o y e d .  T h ey a&ay o r i g i na l l y  have b e e n  p r e s e n t  i n  the se s a n d �; t o n c 5 a n d  t h e r e  

may b e  p l ac e s  w h e r �  t h e y  a r e  s t i l l  pr e s e n t .  T h e  w r i t e r  do e s  n o t. k n o w  t h e  s o u r c • of  t h e  

z i r c o n .  N e l t h a �  t h e  i g n e o u s  r o c k s  o f  t h e  c o a s t  no r th e u l t r a b a S l A  ro c k s o f  t h e  c o a s t a l  

ranse o f  s o u t h e r- n  O r· e g o n  an d n o r t h e r n  C a l i f o r• n i a  m'ay b e  c o n s i d c r· c d .  Z l l· c o n  m ay have b e e n 

d e r i v e d  f r o m  s o m e  o f  t h e  s c h i s t s  o f  t h e  C o a s t Ranee . I t  w a s  t h o u e h t  t h a t  t h e  i m m e d i a t e  

s o u r c e  m i g h t  b e  f o u nd 1 n  t h e  T e r t i a ry a n d  P l e i s to c e n e  � a n d s t o n o '  o f  t h e  c. o a s t a l  c l i f f s ,  
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Bu ll etin .30 

Mine ralogical and Phys ical Compo sition ot the Sands 

ot the 
Oreson Coast trom C o o s  Bay to the Mouth ot the C o lumbia River 

b)' 

W. H .  'fwenho£el 

4 ,  l ine · 2 ,  read "Hec eta Beach", tor H ecata B each. 

6, l ine 1 ,  read "!h e s e  mineral s may also have b e en brought • •  o "  

7, end ot next to b o ttom lin e ,  read "e l l i ps o ids". 

1,, line 8 ,  r ead "rich deposita"• 

line 17, read "1/8 to 1/4 mm • 55.75 f" . 

30 , tab l e  ot aineral analys e s ,  under Zircon, 4th c o lumn, asterisks (•) aean •very common"• 

.36, third l ine b el ow ( .3) Beache s  trom B o i l er Bay to Cascade Head , read •Siletz" tor Silt e z .  

51,  tab le o t  aineral analys e s ,  Ro . 5 ,  c o lumn 8 ,  r ead "Muscovite" t o r  Muscari t e .  

6 2 ,  tab le 1 3 ,  2nd co lumn heading, r ead •cr2o3u tor c2 o3 • 




