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GEOGRAPHY

PHYSICAL GEOGRAPlrl

I

I
·LOCATION

I

Ceos Bay, the estuary of the Coos River on the Oregon Coast, lies
184 nautical miles south of the Columbia River Lightship and 379 miles
n9rt,h of' tlle San Francisco Ligh·bship~·

I

D~SCRIPTION OF THE AREA

1 irhe ant.rance "(,0 the baji" is approximu·hely one~ha1f mile wide tilith .
steep sea cliff's on the south side and a low sand spit on the northo.
I~ trends southeasterly, and is obstructed by a bar composed of fine
g~a.Jl. sand, ex·cending about one-half' mile seaward from the ends of the
jetties0 The crest of the bar de6cribe~ a rough arc of about 1,500
feet radius, with its cen·tar about 1,,000 feet ou·tside the jettieso

i The arm of the bay north of the entrance ranges frop} one-half to
olie and one-hali' miles vTide, llhile South Slough withan extremely irregu­
l~ shoreline, is six miles long (see Enclosure 1-1) 0

I From the bar at the mouth to its upper end, the bay is 15 miles
lqng and averages approximately 1,200 feet wide at low tideo The bay
channel is tidal over its entire navigable lengtho Channel depths
bdlow mean lOl-rer lO~1 water, secured by maintenance dredging, vary
f~om 30 to 22 feet over the entrance bar to Guano Rock about 1 mile
mside, and from 26 to 21 feet from Guano Rock to Smith' 8 mill (Uo So
Arnw Corps of Enginee.;»s 1946) 0

I
SHoreline Featl1re~

I
I! North of Coos Bay the plains are lovl and consist almost exclusively

o£ wave-formed, 'Wind-formed, and marsh,,_Ldeposits locally including stream
a~luvium, that partly or completely fill areas embayed as the result of
a Icomparatively recent submergence" These areas are close to sea level" '
a-r;e largely occupied by sand dunes, marshes, and lagoons., and are charac­
terized in particular by a smooth, even shoreline that is generally
somewhat concave toward the sea o A plain of this type that extends
fr,om Coos Bay north 50 miles'nearly to Heceta Head is from a quarter of
~Jm.i.lQ-to 2t miles toJ'ide c At the back are several lakes occ~pying ponded
"\/cil1e/..;o

J..



I

South of Coos Bay the coastal plains consist chiefly of moderatel1'
elevated marine terraces but include some low areas of tilled embayment
and related alluvial depositso The largest plain extends from Port
Orford north to the vicinity ot Cape Aragoo It is 2 to 4 miles wide
and 37 miles long, and on it are Bandon and several smaller settlements
(Pardee 19)4)0

THE SURROUNDING AREA

Mountains are not far from the shore along the Oregon coasto In
some places mountains rise directly from the shore, and elsewhere the1:
stand at the baok of a narrow coastal plaino The slopes are generally
steep~ and summits a few miles back from the shore reaoh heights of
2~OOO to 4,000 feet,; the higher ones are toward the south o

Vegetation

Vegetation is encroaching the beach, but generally it extends
almost if not quite to the beacho Inland the undergrowth is thick,
and travel is very difficult away from roads, trails, or· clearings
(Pardee 1934)0

A large portion of the area has been logged off at least once,
and is now covered with second and third growth timber and a dense
undergrowth of berry vines, ferns, and brush, along with fallen timber 0

About 900,000 acres of commercial timber remain in Coos County with a
volume of about 20 billion board feeto Douglas fir is by far the most
important, although substantial amounts of Port Orford cedar, western
hemlock, Sitka spruce, and western red cedar are logged every year
(Allen and Baldwin 1944) 0

2



CULTURAL GEOGRAPb~

INDUSTRY BORDERING COOS BAY

The moat import:i.lt industry is lumbering, with production of re­
cent years exceeding half a million board feet annuallys from over 30
sawmills in Coos CountYo Fa:rming j largely dairying, is next in import­
ance 0 other industries of decreasing import J ~r. :: in recent years include
the gathering of greens and herbs, 8hipbuildir~g, tourist trade f the
raising of cranberries, etco (Allen and Ealdw~n 19114)0 The shipping
over the entrance bar from 1880 to 1920 16 ah~N.n on Enclosure 1-2 0

HARBOR MODIFICATION PROJECTS

The entrance to the bay has been improved by two "Oarallel:l rubble­
mound, high-tide jetties 2,J..00 feet apart (see Encloau~"e lCQ3) ,. The
north jetty is 9,600 feet long and the south jetty is 3,900 feet longo
An underlay of rock outcroppings are found inside the bay for a distance
of about two miles, some of which have been removed o Guano Rock is a
rock reef about 4J OOO feet inside the Bea ends of the jettieso The
highest point of Guano Rock is 1,300 feet south of the north jetty and
the surface ot the reef is 24 feet o At Pigeon Point Reef the channel
follows the west side of the reef j and rock pinnacles have been removed
to secure a least depth of 24 teet for a width of 300 feet o A 1,000 by
600 foot turning basin is provided at Coalbank Slough near Smith's Millo
At Smith's Mill the channel enters Isthmus Slough and the Slough to
Millington 1s 22 feet deep and 150 feet wide (Uo So Arm:! Corps of
Engineers 1946)0

Coos and Mill1coma Rivers

The Uo So Army Corps of Engineers project provides for a channel
five feet deep and fifty feet wide from the mouth of Coos River to
Allegany on Millicoma River, and to Dellwood, on South Fork; three
feet deep and fifty feet wide to mile 1407 of South Fork; stabilization
works on Coos River at the mouth o All depths refer to plane of mean
lower low water (Do So Army Corps of Engineers 1954)0

Bridges

Three bridges cross the channel in the Coos Bay area o Speciflca~

tions are shown in Corps of Engineers reports (U 0 So Army Corps of
Engineers 1946) 0

3



A steel sWing...span hig~way bridge~ erected by the State of Oregon
in 1934 at Charleston, is the only bridge crossing South Slough (Uo So

.Army C,?rps of Engineers 1948) 0
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st.ore prof1leso)
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A:rm~· Corps of gnginet~r.~j

d~ Coos Bay Rar.~ Or~gon, Shipments over the Bar. in Timusanda of
Tens!) lBSO.....192}.. Po~tland. D:Lstriot:, Portland, Ot'egl)n~ Yw.p E':.lle
nOn C5~:..-:t/)7 ... 10 (Unp~b:::Lslled,,)

190e,., "::OOS I1Sy and B.:l::' .ci"~t.~~fu'1Ce:J (/regon Q !:knlBf: Doc nment no C' 91
; B~l

60th CozlgrfJSS ~ l:.:;t Setlsj\oon~ 12 p3.ges"
i
7·!"t' ...,
:L:! J. i ~

1922'
I

i927
,

19k1:' ~
i
i
lYL!.8 ';.
!

S';;.t~.--.

Gooa Bay ha,t'h:Y'.') O:{'egon~, HIJUSe DOm)lnr~Ht nOll 325;; 65th Co:ngreo3 J
lat ~3:.e.~isj.on=. lEJ pages ~ 5 nnp!l ~

Goot) Bay Ea:.rbor and. Ist.b.m"l)'!:) Slough, Ol'ei~On0 BOLLS\'3 Document"
nO g 1~)()~ 6'rtl) Congress.'i 2d &?8siorlS' )8 page~"3~ ;~ maps:!

Goos Ba:y"!. \.i:::·n~,)n<, nOU~7e 1Joc~.lment no 0 110;1 70th Cong!';:!~s, J.~3t.

Se~s:1.0:l~ ~'.:' v;.ge~; ,~i. map r,

(:00:-: Dd.!·~1 ~)..."'5;OlJ, Se.r.at·~ i~\t~\>lJ"Hnrt. j :). ~~:5:;':J ~r9th Gong:"esf3j' ..~.:~
Sassi.on ~ .3;; F,age~: s .:. Irli--\Pt

~;~K\:'i E,'i:/ PL (::.-:i-J:"'·"l~.,~:,-t:ij';";i :J';:<·.I't.rl S:J.OI~g~LI G;·~·q~.~;)n... H(JiJ}38 Dr)Ci.jnv:~r!.t

::.')., 6~1{;. ~~;'j'ih VX:I:";.i C:3~:~ ~2(' SI~.. -:.;t;:i,'J~:fl ;:"~! p.·:€.;m::.:.. \. m,;,~pj

,...f.·,jb !~i~J':~:)!:"~r't' .'.)·1··~(:gi:jg ;.~.t::::l R!)r:l,: R2nlc"~'s~l ~ (;(I()f: ]3a:'l-'\. ()::'8€:-)i.1.l. C·f.i~

.I'll? Pox't). an(~ IJj.sb... ic·:~) Pm... t~~f"-L!1d~, Ox'agon,) l.u phOtA1S ~ (Urrpub<':".
lif~h(ld,~ )
(Inc] ~)li'::l;3:t:tr ~:'~'J t.C~5 01' Coos Hfi.:J' ()b./~:tj n~(~ ~hit'j..~le r::ontr,~~t No ~

"~:3S· n?~)''':::~l:;'' j"ri', fe·"!.' .):'':'::'.:~)y;;J. (;}:' ..oc~·=. :.:l·L.l C'V:·.r:;~u~-;."-:;..!. j ..,; Cn(;s
L~;.~::7 C~t-~~·:·~':Gl :r::·c·:'.: C:·,.'.f!!·_~() }(t.'";(.~!: 'i:~) !.':I.~~)j~:,~.)

::··l·(,;:::.:<~ ~.. d"~ L~,r]::'~{ :'~~:;~;3, rC::."'~J:.~v: .0:j.~·l·~·j~c.d .. , ?f)~::''L12.nd.~; G:n=\;on.,.'
( r:IJ~tJ:'~ ~~ f~~": :.~d .. )
(}T('i~ t~.~;(·; ·f<:.' -;:.:18 (~or_~;f;~, (-;J:t I:·'~-'+Ji.~.1:;G:::~,~... r1ei;fL··O~~,U_0'3(J t,C: ~(:.~OI;!JJ~;.r~=lr

the .!~i\rjL:.i:.l HC;fpOY"", of t.b.e Ci'~ie:;' oj.' E,l~~~j_H<3'~;~t~.:i l-n·e::Jerrt~Lrl.g pr'ojel..:T,{)
find the3-r. Lc]c<-).t.:Lcns on l"':?f·r-::rene:;t rr~.pa ,. Pc~h a.ctlYe ~ld inac·~:i·'.'e

E:~. ve.\" a.rd. ~~:d;()J'" anc: FJ..ood Coni.pol P:"'Cl j(~(:tt~ ,:.:.~e$}!.o·;"l'i ..:- :rnclu(j.~;,::

the GOOD Ba.y area;)

~J<:o qe Department of Gomm5.r'ct: GoaBt.. and Cieodeti(;. SU;.-Yt=y

~951~ Urdted States Coast Pilots Pacifio Coasts Californias Oregon~

: and Washingt~n,si Se·.,en'tih (1951) Editiono Serial no" 750~ Uo t;o

I
(~aver:nment Prirl'tL'1g OfficeS' Washington~ 518 pageB~

I (Gomprehen..g~.v~~ descript1.ont.-t of harbar fac:il:i..ties 4'-:.nd apprOaCh{~fJc"

7



Uo So. Department of the Interior Bormeville Powe)" Admini~t,ration

1942 0 Economio Atlas of the Pacific Northwest \'ith .Je8cript1ve Texto

Edited and Published by the Northwest Regio:Lal CoWlCUs Port...
land~ Oregon j in cooperation with the Pac~fic Northwest Regional
Planning Commissiono
(Includes a discussion of climatej) arm'.4aJ. precipitation, warm
season, forest types j soil areas, eros!..l.)n, and populatioDo
Coos Bay area inoludedo)

8



,..

~.

SECTION 2

CLJ:MATOLooY

. '."



INTFiODUG'J!ION

~ehe climat.e of' the Coos Bay rGgicn :1s 'typical fOl' 'bhe Pacific
Coast of 'lihe nOl,·t,hwGs'Lezan Unit,ed ,S'(,C);(,os 0 l'G is chm"aeterized by 1-ret

I •

compara:tii....rely mild ~virri.:,el's and dryer cool surnmcrs o Huritirae infll'.el1ces
dbmiL'1~l'te the year rouJld clj..mute due 'lio the prGvailing 'H9s"/:,el'ly Hinds
and the proximity to 'Cihe Pacific Oceano The usual vegetation of 'i:,he
nor-c,hu0s'li cca[r~f1.1 area is Hell dGvclopBd dUG to the long ra.in perj.od
and the slow rate of pr0cipitat,iol'lo 'rile region is genera1131" free fl'OIil
ek~refr1es of t.Gr:~peratul"e and also from highly des'Gructive storms o

V~sibility is Oi"C,011 curtailed by coastal fogo

I
PR.ECI?IIj~A'l'ION

I

tJ~he U. S. Dopar'Ci.i10n:G of Agricult,.t:tre l'Yea'i:,hel" Bur.eau (1936) records
fer the city of Ccos Bay shm~ an avel"r~ge annual precipi'liatiion of 6J.J.052
inches :trom 1911 to 1936,) Novembel'" through March average 9030 inches
pel" mon"bbj' April ·throu.gh June, September c:.l1d 00t9bel", have 3c 24 inohes
per mon'Gh~ About O.~.2 inch per mOll'Gh fall in July alld Augusto

'fIle precipitat:lon, though rather frequen'{j and :relatively continuous
c1m"j.ng the 't\Tj.llt,cr months, ,generally COl1s:i.s'bs of a light raine Approxi­
matel:-r 50% of the c1ayD of the year have 01)01 inch or' less of l"ain per
day 0 The ave:cage anutl.f!l precipitation at North Bend, Oregon, frolil records
of 1902 -Co 1952 is 63~09 ;;"lchos (U o S. Dept:rctmelrli of Commerce ~'lea'i.iher

BUreau n. d.)~ The months of November through f~rch are the wettest~
wit,h an aVGrage of about, 9 0 25 inches pel' InOixlih; January is usually 'Ghe
mPi'!.th of grea'(jGs't, l"aini'all o The spru'lg months of April 'c}:\..rough June
aho fall ritcnt,hs of September t,hrough OC'Gobor average abou'(j 3 0 19 inches
P~l" mon'tho The dry' period is in July and Augus'(j I-lith only 0 0 40 inch
ppr montho

I

Accord.ing "h() the "ITo S. Army Corps of Engineers (19SL~) ·the nOl"mai
annual precipi·G3.:tioll an '~he Ca'~ching I111e'[j and Hoss Slough area i:3 about,
7P :inches a year CI .January is 'the lTet"best. lllol'lth;Ju1y and August 'are "Ghe
di"j.est, 11:Vcj!1 75'i~ of 'tho rainfall occurr:i.i1g from November "Gl1x'ough Marchll

I 'rh(~ follo1li"ing "babula"b:!.on from the U. S. DepaI'tment of Commerce
\'leath0l" Bur'eau (1952) concerns the maximum 2},s,-hour pl"ecipituiiion :;:'0;1." 'c,he
city of Coos BUJT over a period of 28 :y'ears:

Jan 1903 bo39 i
: x:!ay' 1906 ...~. 2 .Ol~1t Sep 191h 2 lJ 35u

Feb 1926 50 16 JUl1 1906 2 .2L~ Oct 19h7 1!'819
Nar 1916 11. 0 02 tlul 1947 1.12 Nov 19!~6 ho92
.:'lpr 1907 30 07 Aug 1949 2 0 04 Dec 19!~O 30 66

9



~:he aVGJ'LlgG prcc.ipj:i:.atioll" jncluding GilOllfall is tabulated b;y- -the
month :E'or t.he cit,:i.os of Coos Bay c1nd Hor·th Bend, Oregon" iJl 'fable ~:Gll {#

Enclostire 2-1 is un j.schyetal map of' normal annual pl"0cipi·i:.a'~jion in
vTes"Gern Oregon.

It, oeldom onO"VlS and 't"ihen :i:iJ does fall it is usually very light~

The yearly average for snm'lfall :i.n the c:i.t:v' of Coos Ba.y is 1.9 inches,
for NorJlih Bend it is 1.5 inchcs o The grnatcst monthly sno\·Jfall eVE:r
recorded fo!' North Bend is l!!.oJ..~ ;nehes in Junuary 1916.·

TEi-.rPERATURE

l'he yenrly ·GC1:lipm:-~t.ures are mild; c::ctl"Cfmely 101'1 ,01' high tempera­
'bures rarely OCGi.U· 0 On t,ha u.vorage the 'c,enll)erat,urc falls '(,0 32° F. or
less about 15 dayu in~he year and reaches 90° Fo or more less than 1
day per ;/ear 0 Janual'y :1.5 ·the coldest; mon"(,h and August, 'the l"iarmes'ti ..

The rGcorded dt-i.ta .from 1902 'to 1952 at riOl"t,h Bend, shoH an average
lilontb1y ternperatt'U'c rat"1gc of Ld.~.6° in J'unual'Y to 59.8° in Augusto The
yearly average for th:Ls 50 year period ia ~~2 010 • The average maximum
tcmpel"ature ranges from 51.3° in Janua~rj'- t,o 68.6° iJ.:. llugust,J "~he average
minilm..1.m from 37.L..a :tn J~l1uar;Y' to 51.0° in July and i ...ugus'G,

'l'he city of' Coos J3[t'v' ShC1'7S a very s:Lrn:llar tenroerature record 0 The
!nonthly average is hh.lo" :Ul Jal1.uarJ' a.~d 59.9° in A~~us't,; the yearljt
average is 51.80 • Ci'he nVCl"'8f::e ma,1Cimum t.empGra"~ure :Ls 51.60 in JanuarrJ
and 69 .. 0° ~.n Augus'~ 't';~1ile 'the average minimums are 36.60 for January
~nd 50.5° in Augusto

Table 2-2 sl:umnar:'i.zcs ·the temperatures at North BGnd and Coos Bay
as ob-t,ainecl from the records of ·i:.!le U. S. Dopar-tu"11ent of Agricult,ure

. Weather Bureau (1936) It Temperatures recorded by John Queen in 1930-32
~ll.iJ.e collect,il1..g \\" a'~cr samples and o·tiller oceanographic data are in
iL'able 2-3.

I

~J"ISJ.EIIIITY AfJJ) FCfl
!

ACCOY·c1:i.l1g 'tio the j,"acOl"ds of the U0 S. Depal"'(,1i1en'(, of COlnmerce Coast,
a.nd Geodet:Lc SU1'YGY (1951) and the U. Sol) Irrcasur;:l Depa.rt,menti Coast, Guard

. :(n-41 d .. a) -'l1he sm?uuer and a1.rtv.mn have '(,he maximum occurrence of fog and
lou visibi.lit,ies 0 Fr'om 1951 'co 19.5~, t.he months of July through NO'velrJJer
b.veraged 163 hourD of fog per month. The fog occurrence for the rest of
tho year l'Tas 33 hours per mon'th~

10
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(,

beas IitlyJ. NOR~"H J3~~D2
Avorage .H.ve~_ge

of days of dc~Ji's

HjOoOl!t t·rjOGOln
I Average Average precipo J\,rCl"age Average pl"ec:l.po
I

Snowfall Pl"cc:tpo or more Snoi;jfall PreciplO or lUore
1'10 0 !~()~

Year's 25 29 29 Ye:J.J:lS h3 -"- 50
Record Record

~al1 1(13 J.OG9? 20 Jan. 1.0 .1Oohl 20
Feb O.~o 8.97 17 Feb O~3 8~6L} 18
Ht~r 0.1 71)51 18 1\1aI' 0.2 7 o51~ 19
;l\.pr Tl..~tce !~o86 IS Apr 0.1 4.hJ.!. 15
f,jay O~O J~22 12 rtiajT 0 2 4 99 12
:IT'tUl 0 .. 0 1.71 9 Jun 0 lo71.!. 9
Jon1 0.0 0 0 4.5 h J\l1 0 Ooh5 4
Aug OaO O~39 h Aug 0 O~36 i~
Sop 0.0 2"hO 8 Sop 1:race 2Q OO 8
pet 0.0 ~.~19 12 OC'li Tl'ace hQ17 . l.3
~\rOV 0.0 10.02 18 rlov Trace 9051 1'7
[)Ele 0.1 9083 20- Dec 0.1 10 0 16 21
!

I

~l1nnal 1~9 6h.52 157 .mu1ual 1 0 5 63.09 160
,

.~ U~ s. Deptu·oc,!P"Cl1'G of Agricult.ure lrJea-c,hcl' Bu.X'euu (1936)
u0 s. Depal"'C,me11"li 01' Co:mnl(;)rCe 1'Jcat,her Bv.r'G£'\U (11" d.)

11
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COOS BAyl NORTH BEI\JD2

ilve:L'age .A";lerage
__- sr~

Jtverage ll..verage
Average lJirocimtun Minirffi13ll .Higl'lest Lot-Jest i\.verage Ma:-ci..rrrum ltiniInum Highes"(j Lo't~est

NOQ No '0

Years 2.9 29 29 29 29 ·Years 50 50 50 50 51
Record Record

Jan 44 Q l :~lu6 3b li6 68 16 Jan 1!1~o6 51u8 37 Qh 71.~ - ,J.O

Feb 45 0 5403 3705 79 21 Feb 46~6 5J~.~1 39~O 79 21I w ....

lorar 47.3 560 3 3893 88 23 l'lar 47~6 55~9 3903 88 23
Apr 49li7 58.5 40 0 0 85 21 l~pr 4907 58 0 2 41 0 2 88 20
1Jla~{ 52 0 6 61~8 Ll.3.)5 87 29 r'1aji 53~2 61Q5 h4.9 94 29
Jun 56~4 65~l~ 47 Q5 100 34 Jail 56e 7 65 a O 4D.4 100 34
Jul 5903 68 Q 2 50o!~ 98 39 Jut 5903 67 ~5 51.0 98 ·39
Aug .5909 69 0 0 50 0 5 90 38 Aug 59 0 B 68c,6 5100 90 38
Sap ,80 0 6B~!~ 47 .J.~ 98 30 cep 58 Q l 6706 L!.805 98 30
Oct 5hu3 64Q9 1~308 99 26 Oct 5L~~'7 6l~Ql 4503 99 26
Nov 491)3 58.0 4001~ 78 22 Nov 49 0 6 5"( 01 L~lo4 18 22
Dec 44_7 52~5 36 q 9 69 17 Dec· 1~505 52 0 9 3800 69 17

Armual $1 0 8 60 0 7 42 0 7 100 16 Anntlal 52 0 1 60o!~ 43 0 8 100 16 r

lU 0 SCI Departrrler.rh of Agricul-c.ure t!sather Bureau (1936)
2u 9 S. Departlnent of COIE.11erce l.veat.her Bureau (nu do)



lIABLE 2··:3, Tempera tU:t~'8 and rJsc;rthe:!? a:t Ve.rim~s Loca-tiol1s in Coos Bay,
Oregon.

Temp
Date Areal 0C

16 Jan 193J. .A

Cl
C1
01

01
01
01
01
01
01

Cl
C1
C1
Cl
C1
01

CI-R
R-el
R

Cl
01

6...11 01
7-13 C1
6-11 C1
6...1.4 Cl

8-1.3 CI-R
8....11+ CI-Cd

10-13 R-Ca

.19 23
12 17
16-22

G 15..22
A 11...20
B 16..22
A 10-14
B 11-16
c 13-18

A 12-13
B 12-13
c 10-1.3
l~. J.1-13
B 10...13
C 8-11

A
B
C
C

A 14...12
B 15~'17-12
C 11
A 14-11
B 19-6

g Nov

6 Dec

:8
C

5 SeD
6 -

26

20

23 Aug 1930 C
24.. A

B

21

12

13

Itl'Gs1
rremp .,
°c l'1eaiiher'-

J' 8,..10 R-Cd_I..

13 11-1L:. R-Cd
C 7-10 Cd..E
i\ 11..·11" CD-Cl
B 9-13 Cd
G 9··1.3 Cd..R

A 8-10 R-Cd
B 12~·9 Cd
c 8..11~ R..Cd

A 6-11.. R...Gd
B 9-13 Cd
c 11-13 R··Cl
it '1.:..16 F-Cd
B 10-1" OJ.
C 1~~-15 01

it 8 ...11.1- R
B 10...14 n
C 11-17 R-Cd
A 11-13 It-ec1
B 1.3...18 H...ed

C 1:;-23 01
.l}. 11....16 GJ.
B 12···20 01

,ll lii--13 R
B 16..13 it-Go
c 12-17 Gd...R
i~. 12-:~O 01
.-,

14···:-2;2 CJ.J.:;'

9 Feb

Date
!

11

1

1 Jal1 1930
12
251

;0
. I

121 Apr
I

I

26i

23
1

61 rliar
i

91
291

i

1.:1
26

I

;

I
Id May
1~

I
11 Jun

I

I
17t

t 8

I I

G~~p~·) S~~:aGo '(;0 GO;!t:·;:·:·:.1:r!i~l~-ij Deck; Empi:rs II

C:i..Ly Doel-:: 1~c1"-:.~h }J. ::::/ '::0 i:i:LIJ.i::lgtOl1o
GM Coos H:tvo::..' Llc·c:.th t.) Dan:Lels CJ:~:~·k Doc~c.? .

'-R ~ Rain 1 01 ~ GJ.er-u·; li' :A4 l:~og, E'j ~ Eist" Cd tW

? "GO OVf;):cci:;.s'i;j ..

L::*~~~~ tl:c~~~:~~ ~~';;-;,~~.; L:i

I
!



Tenroeratl1TG and Weather at Various Locations in Coos Bay 1

.. Oregon (co:'lt:Lnued) u

Areal
Temp Temp

Weather-'2Date °0 Weethel..2 Date }.rea1 00

l·Feb 1931 .;:1 9-14 Cd 1 Jul 1931 C 21 Cd-Cl
B B~ll;. Cd.".Cl 15 A 14-21 . Cd-Cl

15 A 7-J.1 ri3 B 17-19 .01
B 7-13 R 17 C 23-2S 01

014
28 A 13-20 C1

1 Mar .1 1l;.-J.9 B 18-19 Cl
13 15....18 01 30 0 17-24 Hazy

7i A 2-18 01
! 13 4-20 01 13 Aug A 11-20 01

21 C 10-16 R 13 19-22 Ol-ca
22

1

A 8-15 01 14 C 18....19 Hazy
B 11...19 Cd-Cl 26 A- 10-17 01

B 17-21 01
1 AFt' C 12-15 R 27 c 18-23 Cl
4 il 10....1.3 R

B 11-13 R-Cd 12 Sap A J.2-19 01
18 11 8-14. Cd-Ol B 18-21 01

13 13..12 Cd-Ol 13 C 18-2.3 01
19 C 15-21 01 26 A 10-13 01

B 13-16 01
2 Ijay .~ 14....16 CdGel 27 C 12-15 01

13 16..20 Cd-Ol
3 C 21-2/.;- 01 10 Oct A 10-12 Cd-R

16 A 11-18 R-C1 B 10-15 Cd-Ol
B 12-1·B Gd-C1 11 C 13 Cd

17 e 18..19 01 2Llo .A 10-11 R
.30 .11 10-21 01 B 11-12 R

13 18~22 01 25 C 12-13 .R
311 C 21-24 Cl

7 Nov A 12 R
17'Jun A 1?-22 Cd-Cl B 1.3-12 R

B 20·..22 01 28 A 10..12 Cd-M
19 C 19-2.3 C1 B 8-11 Cd-M
29 .:\. 13·..21 C1

i B JJ.v..20 Cl

lA * Cape llrago 'GO Gove:Z:tnment Dook, Empire.
B SS. City Dock, Nor'hh Band to Millington.
C e Coos River Mouth to Daniels Creek Dock.

2R DRain, 01 ~ Clear, F = Fog, M lift Mist, Cd liB Cloudy, (0.4 or 0.5 cover
to overcast) ~ .

31. 65 f • of l'ain.
4ltain f'oi.:' 2 v1ec3ks previ.:,us IS

1/-;.
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TABLE 2-.30 Temperature and \~eather at Various Locations in Coos Bay il

Oregon (continued) 0

Areal
T\3mp

Weathe~
1 Temp "l

Daite °c Date Area OC Weathe~

5: Dec 1931 A 6-7 R 4 Jun 1932 B 18-22 C1
i

B 7....12 R 18 B 15oa20 C1

91 Jan 1932 A 7-9 Cd-R 2 Jul B 14-18 Fcoel
I B 10-12 Cd-R

2.31 A 7-10 R 27 Aug B 100 20 01
I B 9-11 R!

61 Feb
.3 Sap B 19-26 C1

A 3--9 F-Cl 24 B 15-16 C1
B 7-13 F-C1

20 A 7~11 R 1 Oct B 11-15 Cd
B 7-13 R 29 B 10-12 R

I

I

19!Mar B 7-12 R 12 Nov B 911312 R
26 B 9-12 Cd-R

9: Apr B 13-14 C1
2.3\ . B 13.,.11 R 10 Dec B 7-ll R

! - 26 B 6ca10 RI

7 May B 15...21 01
21 B 1.3co15 Cd

I

lA TCape Arago to Gcvernment Dock, Emph-eo
B i City Dock» North Bend to MillingtoDo
C i Coos "River mouth to Daniels Creek Docko

2R IS Rein, 01 e Clear, F ll!l Fog, M a Mist, Cd GI Cloudy (0 0 4 or 0 0 5 cover
'2to:overcast)~
""'1065" of ramo
4Ra1n for 2 weeks prev1ouso

1 .

Table compiled from Cueen and Burt (1955) 0 Limited hourly temperature
da~ also evailableo

15



Tables 2~4 and 2-5 tabulate the readily available fog and v1sibio
lit, obeervtitions for the regiono Table 2-6 includes the 1954-55
visibility data from the Coos Bay Lifeboet Stat:J.on, Charleston, Oregano
Information available from the log maintained by the Uo So Coast Guard
Light Stetions include wind direotion end force, barometer readings,
dry temperature, the form and amount of clouds g visibility an{ the
direction and height of the seao Except for the current year all these
da~ are sent to the Coast Guard Archives in \~ssh1ngton, Do Co, along
wi~h the logs of the Lifeboat Stations~

About 1950 the Uo So Air Force studied the weather observatione
tor Coos Bay and summarized precipitation, frost g temperature, fog p and
wind intormationo A report of this study was submitted tOg

i
!

i
WIND AND \i1ATHER

I
i The prevailing wind direction from November through February is

from the southwest o During the months of March through October, a
northwest wind prevails 0 The strongest prevailing winds also come
frOm the northwest o

I Table 2-6 consists of \'lind, westher, sea, and visibility data frOD!
th~ Coos Bay Life1;oat Station at Charleston, Oregono An approximate
average tor the 6 watohes on the firsts seventhp fourteenth, twenty...
iii-st» and twentyoeighth dey of each month during 1954-55 was compiled
for this tabulat1oDo

i
i

I The Portland District of the Corps of Engineers has compiled the
wiDd direction and velocity data from the Cape Araga Lle;ht Station loe;
ror the 10 year period from 1915 to 1925 and also 1933 (see Table 2ra7} 0

En~losure 20 2 presents wind roses tor the period 1915 to 19330
I

Direotorate of Installations
testern Air Defense Office

: Hamilton Air Force Base
I California,

. In! addition records of the daily precipitation, 'Wind, and weather
co~ditions are maintained by the3

761st Air Command tnd Warning
U0 So Air Force Base
North Bend s Oregono

16



TABLE 2e-4~ Hours of Fog at Cape Arago Light Stationo

-~-

-- --~--~~~~~_. ~_ .. _.-----------

Year Jan Feb Mar Apr May Jun Jul Aug Sap Oct Nov Dec Total

1951~52 1 34 66 32 13 59 99 208 237 38 44 8 836
1952·~·53 60 28 44 77 0 5 248 240 231 387 1$1 5 1416
1953~54 20 50 9 1, 59 49 1$3 20.$ 143 39 43 52 837

Table compiled from the U0 Sa Treasury Department coast Guard (no do a) 6

TABLE 2-50 Average Occurrence of Low Visibilit.ies and Dense Fog~ Coos Bay, Oregano

Low Visibilities in Percent Hours

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

O~1/4 mi 1 0 6 1 0 0 1 0 9 1 0 8 2 0 4 2 0 0 2 0 9 60 1 603 7 0 8 503 2 0 9 305
. Ota>1/2 mi 1 09 202 2 0 6 2 0 6 2 0 7 2 0 0 40 2 60 8 901 909 60 5 40 2 406

Oca2 mi 30 0 401 Sc7 408 406 6 0 1 80 4 12 0 8 1601 1504 809 80S 8 0 4-
Dense Fog in Percent Hours

Table compiled from Uo So Department of Commerce Coast and Geodetic Survey (1951)0 Records
cover a 7-year period to 1951; elevation point 201 feeto



TABLE 2-6 0 Average Weather and Sea Conditions at Coos Bay Lifeboat
Station~ Gharleston~ Oregano

Date Wind v'Jeather1 Sea2 Visibility

1 Apr 1954 SW 2 ° L 7
7 SW 2 Be 11 Zg B LlDY 7

14 NE-aNW 3 Bj C, .BC 1.1 S
2] NE....Nl~ 4 B~ Z, Be M 8
2a NW 3 c~ Be, B M 8

I

1 May N~...calm 3 B, Be I. 8
7 SW"'Calm 2 llg F, C M 5

l41 Calm F, OwF M 5
2] NE...1JP,i .3 0, Z, Be M 8
28 N..Calm 1 Be, C L<r;tM 6

JJJun SE 1. NE 2 BC, Zg B SaM 7
~ Calm-SW 1 F, 0, Z M 7

UJ Calm-SY\' 2 0, F L 5
21 HE 4 B, Be L S'
28 Nfl-Calm 1 BC~ F L

,..,
(

Ii Jul Calm-r·n. 2 C~ B M 7
i W-SW 2 0, Z M 7

uJ NECDNW 4 0, Z 14 7
21; Calm....NE~NW 5 Z,P Be M 7
28' N·..NE .3 Bp Z M 7

i
1

~Aug NW 2 F) 0, Z L""M 5
7: N-NW 2 F Obscured 0

14 Calm 01J Zg BC L 6
21 Calm-NE-NW J~4 0, BC LcoR 6
2g Calm 0, R L 6

i
1 Sep Calm 0 L 5
7. ~'"E-m7 2 C, Be M 6

14 Calm-Sri 1 C, Be M 5..:.6
211 C8lm.."I~ 2 0, C L...M 5
28( NW 3 B, Be M 5

1. Oct NW2 B M 5,..
SW 4 Cg Z R 4,

14 SWc:>~JW 2 Be M 7
21 SW :3 01 R R 4
28 Cal~ Be, Z M 5
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TABLE 2-6~ Average Weather and Sea Conditions at Coos Bay Lifeboat
Station, Charleston, Oregon (continued)o

I

Weatherl Sea2 Visibilii;;y3Da~e Wind

11 Nov 1954 Calm Os F rat 5
I

7: SE 1 0, R, F R 5
14: s-w 1 0, R M 6
21, SW-NE 2 Be R 5
28, SE~NW 2 Be M 7

1,Dec CaIrn 0, Z M 5
7: SW 1 C R 7

14 SW 2 0, F, 0 M 6
21) SE 2 0, F R 2
28: SEwSW 2 0 M 6

1

I

HW 3 61! Jan 1955 0 R
7: NE....W1 Be M 5

14 SW 4 0, Z R 7
·21 Calm 0, R M 3
28 Calm 0, F M 5

1 Feb Vi 2 0, R R 6
7 Sli 1 0 M S

14 NWl O~ F R 6
21 N 1 Be M 7
28: s 5 0, R~ F R 4

i

1! Mar SW 4 0, P, G VR 6
1: Calm B R 7

J4 mv 2 C R 6
21! S :2 0 M 6
2g SW 2 0, R, Z M 6

iSymOOls to be used in recording the weather in tabulated form:
b~Blue sky, cloudless o

bcaBlue sky with detached clouds o

c~Sky mainly cloudyQ
d~Drizzling, or light rain o

e~tet air, without raino
f~F~g, or foggy weather.
~Glo~, or dar~, stormy-looking weather o

~Hailo

i~Lightningo



'rABLE 2-6~ Av-erflge \;"ea -'Gher end Sea. Concitions at Coos Bey Lifeboe t
Station~ Cherle~ton, Oregon (continued)o

log of the Lifeboat Station» Uo So Treasury
I

T~ble compiled from the
Department (no do b)Q

I

I

I

!

I

lsymbols to be used ill recording the weather in tabulated form (continued)g
m~tasty weatherv

. o::lOvercest o

p:.:JPassing showers of J:'a:ln o

q~Squal~ weather c

r-"Rainy weather-~ or con-tinuol.1s raino
s";ASnow~ snowy weather rr or snow fallingo
~!rhunder-o

u~Ugly appearence y or threatening weathero
V.etVariable weether ..
w~Wet~ or hesVj- dew o

i z~Hazy weathero
21] e lighta 0-4 feet; M ~ mediums 4-8 feet; a t~ rough~ 8-12 feet;
~ ~ v~ry rough-sbove 12 £eetc

3l'lumerals to be used in recording visibility in tabulated .torm;
QaProminent objects not visible at 50 yards c

l~Prominent objects not visible at 200 yards o

2~Prominent object~ not visible at 500 yordso
3!'!1hominent objects noi; visible et 1/2 mileo
4~Prominent objects not visible at 1 mileo
5~I~ominent objects not visible at 2 miles o

6AProminent objects not visible at 4 miles Q

7NProminent objects not visible at 7 ~iles?

8$Prominent objects not vlsib1~ at 20 miles,
9~Prominent objects not visible above 20 mlles~
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TABLE 2-10 Wind at E1trance to Coos nay; Oregano

lriind To·tal Average Percent
Direc- NO Q Noo Days of
tion Jan Feb Mar Apr May Jun Jul Aug Sep OC'L No'v Dec Days Per Year Tiine I

N 10 10 6 r( 3 5 9 8 8 5 5 10 86 9 2 J.0 ......

NE 34 26 14 7 10 7 8 10 14 1'3 20 30 193 19 50 2
E 18 10 9 3 6 3 2 2 5 9 14 17 98 10 2 c 7

SE 94 56 55 39 25 17 7 11 26 66 112 D.6 624 62 J.7.:.0
S 40 39 37 20 10 l rJ D. 10 21 23 37 28 300 30 8~2...., ..-;)

S\oJ 74 83 85 81 65 73 53 59 85 80 72 75 885 88 24~2
\,1 18 16 20 26 22 20 20 28 21 13 13 12 229 2) 6 0 3

N\"1 25 44 84 116 161 158 199 18 120 98 29 21 1235 124 J4 u O

Wind Total Average Percent
Direc~J Noo No o Days of
tion Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Days Per Year Time

N 1 1 0 0 3
NE 2 2 1 1 1 1 1 1 :3 1 14 Jc9
·E 1 1 2 Ot,5
SE 16 11 21 L. 9 3 3 9 8 11 19 114 31 0 5
s 1 1 003

S~J II 7 6 7 12 1 2 8 11 7 7 10 95 26 0 2
w 1 ... , 3 0 0 8.l. ~

NW 2 4 4 17 9 19 26 18 9 14 9 11 132 36 0 5
362 100 0 0

Compiled from Ut> So Arnw Corps of Engineers Fortland District (1926) for 1915~1925 dataD Uo So
Army Corps of Engineers (no do) for 1933 datao

A)
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The U<I So: Armj' COI'PS of Engineers (1948) report the following wind
cendi tio:ns for South Slough, ,iust inside the entrance to Coos Bay:

I/l..lring 'Ghe summer, northwest vJinds prevail in this
area and average about 17 miles per hour" ~\inter wi.nds,
eveT't1g~.ng about 15 miles per hour, are generally from the
sou·th 8.nd, dm'inf storms, sometimes attain velocities up
to 75 miles per hour, causing heavy seas to enter the bayo
These severe winter storms hamper offsho~:"e navigation,
particularly small crsft, and compel the fishing fleet
to seek shelter" The harbor at Charleston end the southerly
s~ction of the slough sre partially protected from southerly
storms by a lov. range of hills to the slough and west ~hich

terl~~nates in Coos Head} a sandstone bluff 160 feet high
on the slough sj.de of the entrance to Coos Bay c There is
110 pl'otection from waves creEl1ied by outside wi.:."1ter storms 0

.A long sand sp1.t tha-t extended easterly from high ground
neaj:- Coos Head j formerly rendered a (~ertain degree of
p:i.'otecticn 'ho Charles·ton Harbor from wind and uaves, bu)~

this has gradually been des'Groyed by winter stormso

I
gr;y GQilQi.tiqn.§.

I

I The cloud cover c~ompiled O~Ter a p~n'iod of L~l years betv/sen 1911
1.lPd 1952 bjT the U.. 8 4 Depal'timen'~ of' CommSl"ce \'jeather Bureau (no do)
shows -~hat on th\~ 8:1erage in Nm:,·th Bend, Oregon, there are 128 clear
d~ys, 67 partly cloudy days, and 170 clOUdy days per year~ The
rollo\'1ing is 3. monthly tabulatio!l of the numbe!T of days of clear,
partly clouo:{;! and cloudy sky conditions for the 1911-1952 period
, , . .. T'" ")-:1)
I.. see a.LSO a D..!.13 ~4~·.,J Q

Jan. Yeb Mar Apr l\iay JWl Jul J-U€ Sep OC'l; Nov Dec

Qlea~~ 21 6 7 8 9 10 15 16 I'" 10 7 6.)

:Partly Cloudy i;. J+ 5 6 7 ? 7 6 6 5 5 5
~lo1J.c1~;i 6 8 19 16 15 13 9 9 11 16 18 20
I

I

SPECIAL PHBNOf,1ENJi
I

rand conditions in conjunc·t.ion with the general terrain apparently
have an effec:t on t.he fog signal from the Cape Arago Light, Stationo

On all but. sou';~he!'ly ~ninds the fog whistle is blocked out from the
first see buo~r to 3 :?o:in·t aPT roximately 4 miles ins:tae ·the bay 0 The



whis·tle is h~e!'d out to five miles at sea, however., This has been
observed silloe abouti 1870 and a· study has been made on this condition

I

by Coaf:t GUE.ll"'d personnel 0

I Radio reception in the Coos Bay region is apparently excellent;
tnis is especially ·t~.·ue in the vicinity of the Cape J\rago Light Stationo
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HYDROLOGY

DID.INAlE BASIN

~\!e drainage area tributary to Coos Bay is 820 square miles 0 The
C008 River, the principal tributary stream, drains an area of 420 square
JIdles (lee Enclosures 3-1, 3-2, and 3-3) 0 This river is navigable, with
a conu')lling depth of about fi'V8 feet to its junction with Millio

'--- coma Ri..rer, 5.5 miles abovli its mouth, and four teet to the head of
navi,~at..on nine miles further upstreamo MUlicorna River has a navigable
deptl1 0:' about four feet tor its lower 80S miles (Uo So AnI\y Corps of
Engilleel's 1946) 0

STREAM IISCHAROE

Disaharges of streams into Coos Ba7 vary cona1derabl;y with the
seasons. During the summer months of very little rainfall, the total
inflow p:.·obab17 does not exceed 100 secondcateeto In winter and spring
when heavy rains are frequent, discharge or these tributary streams may
total nlOJae than 100,000 second-feet (see Enclosure 3-4) 0 These flooda
carry a <:onsiderable amount of fine material into the bay (Uo So Anv
Corps of F.ng1neers 1946) 0

SUCCESSIOH OF RIvm5

The following summary is based on material.&om Twenhofel (1943) s

~~t i8 believed that When the submergence of the coast of south­
west Oregon began» the CoquUle River flowed through the lowland
extendinghm the town ot Coquille through Isthmus Slough to Coos
Bay and had its entrance into the sea in the vioinity of Coos Bay0

The present valley of the Coquille River into the Bandon area did
not then exist o The Sixes, FJ.k, Co08, Rogue, and other large streams
had alrt\adT established their valleys in bed rock in essentially
their present pos1tion&o As the land sank, the mouths or the streams
were progressively drowned and when the ocean level reached a level
on land that is nov 1,$00 teet above sea level, each or the streams
llamed was reduced to its headwaters 0 The land then emerged 800
teet 0 The streams extended themselves across the Pleistocene sands
which had been d epoaited during the previous stage, and which then
became expoaedo They were free to wander more or less as they
wished over these sands, as the structure of the rocks underlying the
sands bad no influence on the courses the7 selectedo Each stream
obviously took the shortest general course to the sea Which, in the
case of the CoquUleJ brought it into the Bandon areao The land
emerged still more and during successive stationary periodas wave-
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The 1:1hol0 bay al'C;)' is v.nc1el"la:Ln by shnles, shaly sandstm.1f3S,
and tuffs 01 Tcrtiary' ago o They ha.ve an over-all general molina""
~jj.on ·~o -e,he 'w~stuardJ tl,1ough some local arches and d01mtirlrpS aril
present and ear.-rt'\·wrd c:.ips do occu~r' 0 ~:he e edimentary forrl~1.-'c,ions

lTit,h the:i.i."' areal and GulXiUX'face e:1~t.ent are lie)~ depic'bedin 't,he
publ:lcation knm-Tll as EuJ.le'tin 27 [Alll;n and Bald'·l:.i.l1 191~b] of 'lihe
Oregon State Depol"tnler.::G of GGoJ.og~r and ~1il1el"al }1(~Gources.

CU'tj 'te:Cl't3.CeS Hore f'ol"'r;ted at. 3~)O, 150J 100, and finally a:t 50 :feet"
'.rhe Coquille C01Tc,il1uerJ '~j) C8.!'\ro i'fji3 valley in the older 1"'ockn '~\rhich

non oOl"'der it on both s:Lcles bG'tHeen 'the tOlYn of Coquille and Bandon
nnd ',ihus i,t became fi;~ed in :i"ijD present chunnel o Tl'\ibu'tcu."ies to
'Ghe Coos and CoquiJ_le R:Lvers reexcavated the old valley of the
CJoquille be"i:i~'!0en '~he t ann of Coquille and Coos Bay0

SUESuult'ACE AND GROmljD-HATE1-: CONDITIONS it'l' COOS BAY
i

I

I

I ~~he follOi'ling r;jU1~1mary :ts based on matcr:i.al provided by t, he GrO'LULd
Wa~er Branch oJ: the U" S. Geological Survey (Uo So Depal'1tmen°i:; of 'lihe
Inter:Loz' Geological SU1'vey 1951~):

1

I

I
I

I

I

There :18 eUSG1TGie.lly no fresh ground HaoGGl" en:liel":i.l1g the ba:l
from the sout.h and ~as'ti~ The Tertiary sedllilen'cs t'.re nO'li pL"oduct,ive
of pote,hle tv atel" a

. On o~op of 'Ghe Ter'jjiary beds a long stirip of dune sand .forms
';ihe -cerraoill north of the ba;y' (D.lld uos'G of North SJ.ough) ~ The sand.
'(ierrain j,B <-lrrallr,ecl j.n long Ilol"'Ghgsou-ch s'Gl'ips l'ri'lih -i:ihe dune ridges
being SGPD.l'3:CGd by lir~0C!r lflagoonU areas 0 Thof:ie topographic fl~atures

HY'e .readil~r v:is:lbJ.e 0;1 the ·jTh·Gp:tre and Heedspor"(j quadrang10 l1laP:3.
~?he sand rests on a s!":.t.11o 01~ clay base a'c oea level" p~us Ol~ m:inus
fjove fee-liil ~'he sand conta:i.ns a sizable lens of fresh grolu1d l'i'a:Ger~

j:t is perchad upon t.he bt'.oe of impervious ma'CG1'ial and does nO':j
have ready OOhl1G c'iiion ~o1:L-ijh the sea l'la°{joz>. There :i.s no published
inf'ol"'mu:tiol1 on 'this p(;l"ched 1011s of gl"ound '{·:rateruri:. some date? a:i.'10
on fi1l~ from locfil 311:11101'1 Halls. ~'\n GS"Gimn:~ed 6,000J 000 gallons
of 't'ratei"' pel" daJ7 is thG 2,vcragc of t.he ClIlJ."1l1oal precipitra....\iion re·..
{:har'gcd ·~o fonr square mjJ.es of °lille s~nd D.l"ca just nOl"°Gh of' Coos
Bayo
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Bascom, Willard and Donald MoAdan
19470 Beaoh and Surf Conditit.llS on the Beaches of the Oregon and 'Wash...

ington Coasts Between ;)ctober 9, 1946 and 1/0vember 18, 19460
UDiversity of Calitorn:'.a, Department of ErgineeringJ Fluid Mechanc.
ics Laboratory, Berkelo;f, Laboratory Memol'andum NoG. ~1l6~247,
54 pages, photos, prof':i:.es (t~ewritten) 0

(Includes profiles, BU!'! conditions, tire impressions, sand
samples, and water table profileso Data for Humboldt Bay, Coos
Bay, and Grays Harbor ar'(lSS 0 Large numbor of photos obtained
in survey which were not included in the report~)

Brands, .Mo Do
19470 Flood Runoff' in the WUlame·tte Valley~ ('l"egono Uo S. Geologi....

cal Survey, Water Supply Paper 968coA, Pl'o 1....590
(Marshfield included in lliaps.)

Brown, Stuart G. and R. C. Newcomb
no do Ground Water on North End of North Spit at Coos Bay, Oregono

Manuscript on file in U. S. Geological ,3urvey, Ground Water
Branch, Portland, Oregono · (Unpublished~)

(Contains extent of dunes, rainfall, runoff' and storage, evap­
oration and storage, ground water, and physical description
of the sanda 0 )

Isaacs, .J. Do and Wo N. Bascom
19490 Water-Table Elevations ir... Some Pacific Coast Beaches. Tranec;a

aotions of the American fJeophysical Union, volo 30, no o 2, ppo
293a;o294o
(Pacific Coast beaches surveyed for watierQtable profiles: Grenc:a
ville, Ocean City, Leadbetter, Oysterville, Olatsop SpitJ Sand
Lake, Seabright, Seaclitt State Park, Del Monte Creek, and Carmel 0 )

Johnson, Arthur Fo
19330 Hydrology Studies Applioable to Oregono Thesis, Oregon State

Agricultural College, CorvallisJ Oregon, 106 pages plus plates
and appendicieso
(Inoludes olimatological data tor Marsht1eldo Study is general,
no specifio data for h1drology in Coos Bayo)



Langbein, l-'1alter B0 and others
19490 Annual Runoff in the United States 0 U0 So Geological Survey,

Circular .52, lh pages 0

(Includes the survey areas in a comprehensive analysis of run­
off J stream flowJ and wate~ yieldo Effects of climate" geology,
topography" drainage areaJ and vegetation are discussedo )

Lohr, Eo Wo and So I{o Love
19.540 The Industrial Utility of Public Water Supplies in the United

States, 1952......,Part 2 0 States West of the lussissippi Rivero
Uo So Geological Surv~y" Water....supply Paper 1300 0

(Chemical analyses of waters entering harbors 0 )

National Resources Planning Board
19410 Water Regimen Data Pacific Northl-lest Drainage Basins o Pacific

NorthttJest Drainage Basins Committee, Subconnnittee on Water Regi­
men, Federal Courthouse, Portland, Oregon (mimeographed)o
(Lists and describes activities of Uo So Engineers, Geological
Survey, Weather Bureau" ete ol contains special reports, review
of reports, tables, plates and bibliography; a type of literature
surveyo)

Twenhofel, W0 Ho

1943<2 Origin of the Black Sands of the Coast of Southwest Oregono

State' of Oregon Department of Geology and Mineral Industries,
Bulletin no o 24, 25 pages o

(Black sand deposits are found on present beaches and in deposits
beneath elevated coastal plains o Prevailing southwesterly winds
concentrate the sand just south of promontories or at the north
side of embaymentso Fluctuations in sea levels caused change
in position of embayments and promontorios with resultant changes
in deposition of black sands o )

Uo SI) Army Corps of Engineers
19460 Cooa Bay, Oregono Senate Document no o 253" 19th Congress., 2d

Session, 33 pages, 1 mapo

19540 Project Report on Catching Inlet Dreinage District j Coos ~9
Oregono Portland District~ Portland, Oregon, 2$ pages plus
2 plates (mimeographed)o (Not for public release~)

(Includes current investigation taking place, climate, normal
annual precipitation, temperatures, stream flow, floods, tides"
and plate showing diagrammatically average frequence of precipico

tation, storm patterns, and flood routingso

U0 s. Army Corps of Engineers, Portland District, Portland" Oregon [Coos
Bs):; Oregongo-Maps (Unpublished)]

1936Q Coos River and Tributaries, Preliminary Examination o Map File
No o CB",,2~lQ
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Uo 50 Army Corps of Engineers, Portland Dis"Ia"ict, Portland, Oregon [Cooa
Bay, I Oregon~-Maps (Unpublished)]

1931 0 Flood Control~ Cooa River Region.. Preliminary EKaminationo Map
File No c -CB-2m2 o

19390 Flood Control 5\1rvey" Coos River and Tributaries, Areas Affected
i . by Tidal Ovarflowo Map File Noo CBQ 2g .3e
I:

195420 Cooa Rivar, Ca'Gching IDle'l; Drainage Distriot, Proposed Levee
Improvemant~ Map File No'o CB-2CiJ4/1o

I

19S4bo 'Coos River, Catchin« Inlet Drainage Distriot" Hydrologic Datao
I Map File No 0 CB=2CD4/2 o

Uo s~ Department of the Interior Geological Survey .~:.. I ' .. '

Armilalo SUl"face Water Supply of the. United Stateso Part 14, Paoific

I
Slope Basins in Oregon and Lower Columbia River Basino Water

I Supply Papers, Government Printing Office 0

I (Includes Coos Rivero) , "

19510 Index of SUX'face~a.ter Records, Par'li 14,,' Pacific Slope Basins
in Oregon and Lower Columbia River Basin, to September 30, 19$00

Geologioal Survey Circular 130, ~l pageso

1~54o Personal·Communioation on Ground' Water Conditione :in the C006
Bay P.reao Letter from'Ro Co Newcomb~ District Geologist, Ground
Water Br~ch, Portland,' Oregon" to Peter Ma McLellan, dated .
November .17, 19,40
(Concerned with underlying sedi.JnEmtso Describes fresh water
lenses. in sand dunes along shoreo)
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REGIONAL GEOLOGY

I

I

PHYSIOGRAPHY

I The immediate coas"tal region around. Coos Bay is generally lower
thanithe shore areas to the north and southo The elevation is seldom
over I100 feet near shore, however; foothills and low spurs of the
coast range are never more than a few miles from the oceano Elevations

I

in e*cess of 2,000 feet are usually more than 25 miles inlando The
coastal area 35 miles south of Coos Bay commonly has elevations of
more Ithan 2,000 feet within 6 or 7 miles of the .shore o The low lying
flat~ are occupied qy lakes, sloughs, and dunes o

!The main streams emptying into Coos Bay are the Coos and Milltcoma
RiveIts0 BO"(jh of these rivers have their sources in the coas"1i range, less
than 150 miles inland.

I

I

IThe Coos Bay area represen"l;s a typical, ria-type" estuarian coast
line'i formed by the partial submergence of a dissected plain (Smith
1933d)0 Formerly the oceans penetrated much farther inland than' at
the wesento Subsequent, regression of the sea has exposed areas. f:or­
merl~ inundated o This relative change in sea level has produced an
exceJiLent series of terraces bet't-leen Yokam Point and cape Arago (Diller
1901)110 The lowest te:rarace s"bands about 60 feet above sea level; -tihis
is fo;llowed by a series of well-defined step-like terraces t'1hich extend
inland up to elevations of ROO feet o These former beaches are more
poorlV defined at high elevations. Despite this re-emergence, the
lower: courses of some rivers are still partially. 8ubrnergedo

i
~he coast south of the entrance to Coos Bay consists of roc~
I ..,

headlands and numerous offshore stacks of hard rocko The sea cliffs
gener311y vary from 40. to 100 feet in height, with numerous serrations
formihg small coves tV'hich extend inland ror distances up to a quarter
mile 0 i At low tide, sandstone outcrops are observed extending approxi­
mately parallel to the strike of the strata o In general, the coastline
features are structurally conolirolledo Some of the mqre promj.nant
points are: Yokam Poin'li, Gregory Point, and Cape Arago o

i ..
The region is a typical retrograded shoreline (Pardee 1934)0

North! of Coos Bay entrance the irL~~:gular shoreline is one of submergence
with modification of an extensive north-south barrier beacho According
to P~dee (1934), the barrier beach and associated spit is a typical
example of a prograded shorelineo Further discussion of the beaches
can be :found in the section under RECENT SEDIMENTATION entitled Beaches 0,

I

34



I The general physiographic features of the Coos Bay region and
adjacent areas are described by Gulliver (1899)s Diller (1896, 1899,
and 1902), Mann (1912), Smith~933a, 1933b j 1933c, 1933d, and 1942),
Pa~dee (1934), Weaver (1944), Cooper (1954), Allen and Baldwin (1944)!J
and Baldwin (194.5)0

I
! •

ST~TIGRAPHY

.PrJQTertia~'Stratigrapby
I In the southern portion of the Coos Bay quadrangle a series of

Pre-Tertiary sedimentar--.,f, metamorphic J and igneous rocks are e:xposedo

Th~se r~sozoic rooks have ~een mapped and described by Diller (1901)0
In lt~e immediate Coos Bay vicinity the exposed strata are all Tertiary
and younger in age 0

I
I

Te~iary Stratigraphy

i The Tertiary rocks in the vicinity of Coos Bay have been described
by piller (1901, 1914), Diller and Pishel (1911), DaIl and Harris (1892),
Dall (190'l:1 1909), Arnold and Hannibal (1913), Howe (1922), Schenck
(19~7, 1928), Weaver (1931, 1945b), Allen and 'Baldwin (1944), and others o

In general the coastal section, extending from Cape .!rago eastward toward
So~th Slough, oonsists of the Umpqua shales, lower Coaledo sandstone;
ahaU.e and coaJ., Bastendorf shale, the Tunnel Point sandstone and the
Eni>~e sandstone o The predoi'ninan't formations in Coos Bay proper are
the! Coaledo and the Ba.stendorf shale 0

I
I

Quaternary Stratigraphy

I The primary quaternary deposits restirlg unconformably on the Ter­
tiary rocks are the upper Pleistocene terrace deposits composed of
sana and gravelo Most of these terrace deposita are very small and
loctuizedo There are tTtl0 regions where they are comparatively extensive o

The; largest of these is the coastal region north and south of the Coquille
Rivt3ro The other smaller area extends from South Slough through Empire
andI to the North Bend Mlli"licipal Airport o Recen'li alluvium fills the river

I

v~eys and consists of sand dunes and beach deposits along the coast.
Despriptions of Quaternary sed~~ents may be found in Diller (1902),
Allen and Baldwin (1944)" and Baldwin (1945) 0

I

GEOLOGIC HISTORY

I The entire Oregon coastal area has been subjected to numerous
oscillations of land and sea during geologic time o During some periods

I
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the coast line l'las displaced far to the ,&Jest." in others, the ancient
seas extended far inland to the Cascades and beyondo

Pre-Tertiary geologic histo~ can be traced in detail for southwest
Oregon; however, in the Coos Bay region there are no formations known to
have been affected by any geologic process prior to the Terti~o Prob­
ably· there are Cretaceous and Jurassic sediments in the regiono However
they have not, been locatedo According to l~lillia.ms (1953) all of western
Oregon and most of what is nO~T the state of Oregon was submerged during
the late Cretaceous 0 Only the Klamath Mountains stood up as islands"

During the early Eocene the L'1hole of southl'Iestern Oregon was a
region of emergence and deformationo Apparently there was a basin of de­
position north and east of Bandon, Oregono This basin paralleled the
axis of the" coast range o The Umpqua formation was deposited during
this period o The Eocene sal'1 the beginning of volcanic activity, much of
which occurred underneath the seao These submarine basalts now
form the basement rocks of the Oregon coast range o Some of the vol~

canics 'tvere incorporated in the Umpqua sedililents G During the middle
Eocene the coastline appal"ently ran along the present Cascade foothills
near Portland, Salem, Eugene to Roseburg, and then westl'lard to the pre<=>
5en~ shoreline o Localized uplifts are in evidence during the middle
Eocene in that the Tyee sediments east of Ooos Bay have been truncated
qy erosion prior to the deposition of the Ooaledo formation (Allen and
Baldwin 1944)\1

According to t'Jilliams (19.53) the warping of coastal areas during
late Eocene caused the development of a long peninsula from Vancouver
Island, Canada, through the present Olympic Nountains, Coos Bay, and
south into California o The coal beds and coarse, cross-bedded sands
of the lo·wer Coal.ado indicate continental origino HOl<lGVer the middle
Coaledo lvas probably deposited in a shallow marine basin o Since the
upper Coaledo is of ccntinental origin, it appears that local fluctuation
in land elevations continued into the late Eocene o

Subsidence is again indicated in the Bastendorf deposits since ·~hey

were apparently deposited in quiet water, where no strong wave action
prevailed (Schencl\: 1928) 0

The region was one of submergence and deposition during the early
and middle Oligocenso The seas extended into the present Cascades o

Land volcanism increased in activity as evidenced by the abundant
tuffaceous products in the Tunnel Point sandstone o There are no upper
Oligocene deposit" s lmo'tm in the areao Either they were covered by the
Empire formation ~n South Slough or this was a period of uplift o

In Miocene time the whole of western Oregon including the Cascade
Hountains was upliftedo This l'1aS a period of deformation and erosion
in Coos l>ay and many other parts of the west coasto Volcanism 1-:a5 in­
tense during this time o
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Shield volcar~oes 1~rel"0 fOl'l1lGd on the crest. of the Cascade Hountains
and the coastal plain cont,jJ.lu(-~d 'lio develop in the early Pliocene"
Local downvJarping al101':Gd "the f01"11lCl.tion of bays and the Empire formation
in South Slough 't"!as deposited" !'he Oregon C;)as"t, Range 11Tas st,ill non­
existent 0 The upper' Pliocene deposits are absent along '/jhe southel"n
Or~gon coast" This t'1as probably a time of erosion uhich accompanied
the development of the Oregon o~ast Range o

The early and middle PleiErtoCel1.e was a period of erosion and
volcanism, t.he latter bringing about the high peaks of "the Cascade
1-1ountains o In the late Pleis'i:,ocene regional uplift con'~inued and
n~erous t,erl"aces T;1ere formed by marine ex'os:i.on o Glacia"~ion affected
the region only indirectly.

GE010GIC STRUCTURE
I
I

Accord~ng to Allen and Bald~tin (1944):

Thl"ee Ilw.jor pej~iods of folding in the Ter"liiary have been
recognized in the Coos Bay" area o The first apparently took place
ill post-'lJ-ee time, al1d affected the Umpqua and Tyee sediments;
"G·lle second occurred dlU'1ing the l~ocene and may have included
more than one movement,; and the "~hird took p:}.ace during the
middle or lat.e Pliocene or ·eal'ly Pleistocene. Milor post­
Pleistocene faul tillg and vJarping also took place 0

A major structural basin 1':hich loIill be referred to as ·"he
Coaledo Basin occupies '/jhe center of the Coos Bay quadrangle,
and is filled by Coaledo and later sediments o It is folded
into minor arches and basins o

ECONOi~IIC GF,oLOGY

'1'11e 1i1os'G im.portant economte mineral deposit in the Coos Bay region
is Icoal o Produc·ii:i..on e::<ceed0G. 111,000 tons in 1904Cl Since 1923 about
7, qoo -(,0 15, 000 -c.ons a ~rear ha"v'e been produced 0 One area in the viciniiiy
of South Slough is est:i..mat.ed "~O have 2,362,,000 tOllS of .:-:oa1 (Allen and
Ba]dwlll 1944)0 Diller (1899 J 1901, and 1914)J Diller and Pishel (1911):
Li~by (1938), and Duncan (1953) also discuss -c,he condi"liions, struc'"Gure,
&,d reserves of the Coos Bay coal fields o

In ,1936 t,he Coast Oil Company put down a tes'~ liel1 (Well No 6 2)" in
sec, 10, To 28S., R.13W. of llhich ·t,he depth and results are unknoW!lo

The black sands of the coast of southwest Oregon have been a source
of ipla"ii:Lnum and gold o Diller (1901, 191L.), \fashburl'le (1904), Day" and
Richards (1906), Horner (1918), Pardee (1931.{.), and T~renhofel (1943)
discuss the origin: extent, and econolnic value of these depositso
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tain fossils chal"actc~('istic of Oligocene on Atlantic Coasto)

Diller,. J o S.
13960 A Geological RecoID1siRsance in f~rthwestern Oregon. u. S~

Geological Su!~ey, Seventeenth Annual Rsport, part 1,
PP. 458-4.67, 475~
(Area included :ill general discussiol1o)

1,8990 The Coos Ba~' Coal Fiald, Oregon 1I U. S. Geological Survey,
Ninteenth ]H1Dttal ne~ol·t, part .3, PP9 309-.376, 1.3 plates,
23 f:1.gures, including maps.
(Describes ·:,jopography, ma:rine benches, slluvlum, Empire (Miocene),
Arego (Eocene) d:l.v:tdI3d into Coaledo (younger) coal member and
Pulusld. (older)" Goaledo contains brackish water fossils)
Pulaski. verJi ferl. Co~.l in basins. Two geologic maps, many cross
and strr! tig..capbj.c sectiol1s.. llnalysis of coal from 32 localities,,)

1900,
I

The Coos BE~'{ Coal F:teld, Oregon.
pp. 100-101.. (lbst,:....act.)

The Journal of Geology, vol. 8,

1901 a COO!3 Day, 0'.!.gegoi1lt IT. S.. Geologj.cal Survey, Folio no. '73,
5 p3ges, Lo, D8.pS ~

(TopogI'aph;y' of i.;he Paci.f:l.c Coast and Goos Bay quadrangleo Sec1i.­
ment:r.jT rccks,,·.,.l.nyrtle (Cretaceous), Pulaski (Eocene), Coaledo
formation (development and structure of coal seams), Empire
(Neocene). Coos conglomerate and marine sands of Pleistocene
age. Igneous ~cocks-...serpentine and basalts ~ Gold has been
fOt1."l.1c1 in Pleis'~ccG1'l0 sand deposlts,,)



Diller, J o So
19020 Topographic Development of the Klamath Mountainso Ull So

I Geological Survey, Bulletin 196, pp. 1-691'
(Describes coastal plain and earlier valley of the Coos River
in Coos Bay areSa)

t908 v ' Geology of the Taylorville Region, Calif'orniso U. S. Geological
Survey, Bulletin 353, 128 pagese
(Eocene deposits of Roseburg, Coos Bay, and Riddle quadrangles

. contain fossil leaves and marine shells. Flora identified by
fulowltoD. Dz°. Dall saya ,fossils are Eocel1e e Strata also
contain fossils characteristic of Oligocene on Atlantic coastG)

I

i

1914~
i
:

Mineral Resources of Southwestern Oregon.
Survejl-, Bulletin 546, 147 pagesc
(Coos Bay area included.)

u. So Geological

Dil~er. J. S. and Max .A.. Pishel
l~118 Preliminary Report on the Coos Bay Coal Field, Oregon. U. So

Geological Su..":"Vey, Bulletin 431, PPo 190-2280

(Includes 3 maps and 2 structure seotionso)

Duncan, Donald c.
195:3. C-eology and Coal Deposits in Part of the Coos Bay Coal Field,

I Oregon. U. S. Geological Survey, Bulletil1 982....B, PPo 53....73,
! 4 plateso

(General geology and description of major ooal deposits in the
Coos Bay area. Estimation of coal reserves based on drilling
programo)

Gros~enor, OOward Ric..lanan
IfJ40 A Geological Repo~t on a Section of Tertiary Sediments at Coos

Bay, Oregon.. Thesis" University of Washington, Seattle, Wash-
I ington, 19 r~geso .

Gull~ver" F. Po
18990 Shoreline Topography. Proceedings of ·the JI..merican Academy of'

: Arts and Sciences, vol. 34, noo S, pp. 151-258.
, (Comprehensive dissertation. Cooa Bay shown as an example of
I sea intention versus river intention.)

Hans~n, Henry P.
1941. Paleocology of Two Peat Depoai·ts on the Oregon Coast. Oregon

state MOl1ographs, Studies in Botany, No.3, Oregon State College,
Corvallis, Oregon, 31 pagesI'
(Histor-y of area, geological, climatological, and biological.
Woahink Lake and Sand Lake Bogs studied.)
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Ha.-hsOl1 and ~aton (consultt.in·~s)
19200 Report on Investigation of Oil and Gas Possibilities cf Western

Dragone The Minera.l Resouroes of Oregon; Oregon Bureau of
Mines and Geology, vol. 3, no. 1, 40 pages Q

HeroGlein, Leo G. and Colin H. Crickmay
1925\1 A Summary of the Nomeclature and Stratigraphy of the Itiarine

Tertiary of Oregon and Washington. .Proc·eedings ot the American
Philosophical Society, vol. 64, pp. 224-2820 .
(Includes Coos Bay and Grays Harbor formations.)

Honor, R. Re
1918.. Notes on the Black Sands Deposits of Southern Oregon and North­

ern California. Department of the Interior, Bureau of Mines,
Technioal Paper 196, 42 pages.
(Coos Bay to Crescent City. A comprehensive report, locations,
analyses, and values.)

Howe, Henry V.
192211 Faunal and Stratigraphic Relationsh:\,pa of the Empire Formation,

Coos Bay, Oregon. University ot California PubliCQtions,
Bulletin of' the Department of Geological Sciences, vol. 14,
no. 3, pp. 85-114.
(Distribution, description and fossil content of the Empire
formation and overlying Coos conglomerate. Gives faunal proof
of Pliocene age of both~)

James, Ellen L.
1950. A New Marine Fauna From Cooa Bay, Oregon. Bulletin or the

Geological Society of America, vol. 61, no. 12, pt. 2, p. 15390
(Abstract.)

J0hPs0n, Douglas W.
rL919. Shore Processes and Shoreline Development. John Wiley Bnd
, Sons: New York, ;84 pages.

(Not specifically applicable to survey areas but useful in
analyzing shore processes envolved in harbor formation.)

Li1.)bey, F. W.
0..9:38. Progress Report on Coos Bay Coal Field. Oregon State Department
! of Geolo63' and Mineral Industries, Bulletin no. 2, J4 pages

(processed). .
(A summary report stating conditions or the coal field.)

Mann, C. W. and James E. Ferguson
1912. Soil Survey of the Marshfield Areal Oregon. u~ S. Department

of Agriculture, Field Operations of the Bureau of Solls, 1909)
(printed 1912), pp. 1601-16,4.
(Inclooes sections on climate, flora, pbysiography~ and geology
in the Coos Bay area 0 SoiJa map included.)
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MaL~ughlin, Willard To and Robert L. Brcvm
~942o CGntrolling Coastal Sand Dunes in the Pacific Northwest. U. Bv

Department of Agriculture, Circular No. 660, 46 pages.
(Cooa Bay and Grays Harbor areas effected. Causes, extent and
methods of control disoussed.)

I
O'Brien, M. Po

~. do [Oceanography of Coastal Harbors.]
I On rUe u. S. Army, Corps of Engineers, Beach Erossion Board,

Washington, D. C. (Unpublished.)
(Sections on Grays Harbor, Coos Bay, and Humboldt Bay include
description, tides, tidal current, waves, wind, sand samples
and profiles, sand movements, and structureso)

IParijee, J. T.
19340 Beach Placers of' the Oregon Coast. U. S. Geologioal Survey,
i Circular g, ~l peges (mimeographed).

(Description or the beaches, terraces, and history of °Ghe Oregon
coast in °hhe vicinity of Coos Bay and south to the Rogue Rivero
Desoribes the gold and platinum deposits of the black sandso

NS. and EWo sections of South'Slough at Coos Bay shown among
shore profiles.)

Scb;enok, Hubert Go
tl.927 0 Marine 91igocene of Oregon. University of California Publications,

Bulletin of the Department of Geological Sciences, volo 16, noo 12,
PP.o 449-460 0

(General disoussion of Oligocene in Oregon, relation or Oligocene
to Eocene; includes stratigraphy of Coos Bay district.)

Stratigraphic Helations of Western Oregon Oligocene Formations o

University of'California Publioations, Bulletin of the Depart­
ment of Geological Sciences, volo 18, no. 1, PPc 1-500

(General discussion of Oligocene stratigrapby in western Oregon
inclUding Eugene district, Coos Bay, Yaquina, Alsea Bay districts0)

Schopf, James M.
i947 ~ Botanical Aspeots of Coal Petrology: Coal from the Coos Bay

Field in Southwestern Oregon. American Journal of Botany I

vol. 34, no. 6, ppo ~35-345Q

(Differentiation in lithology and type characteristics from coal
of Carboniferous age.)

Smith, Warren D.
1933ao Geology of the Oregon Coast Line. Pan-American Geologist,

vol. 59, no. 1, pp. 330 44_
(Describes, along with other areas along the coast, the general.
geology of the Coos Bay area.)
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Smith, 'Warren Do
193.3b. Physiography of the Oregon Coast. Pan-American Geologist,

vol. 59, 110. 2, pp. 97..1U.o
(Describes shoreline processes end evolution of the ooast as
well as individual inlets and bays.)

19330. Special Physiographic Features of Oregon Coast. Pan-American
Geologist, vol. 59, no. 3, pp. 190-206.
(Includes Coos Bay area in discussions.)

19.3.3. Special Physiographic Features of Oregon Coast. Pan-American
Geologist, vol. 59, no. 4, PPo 241-258.
(Coos Bay area described in detail.)

19420 Physical Framework of the Northwest Geology and Geomorphology
of the Region West or the Cascade Mountains. The Pacifio
Northwest, Edited by Otis W. Freeman and Howard H. Martin,
New York: John Wiley and Sons, Chapter :;, pp. 41-570
(Describes the coastal area.)

Toengea, Albert L., James J. Dowd, Louis A. Turnbull, J. M. Schopf,
H. M. Cooper~ R. F. Abenethy, H. F. Yancey, and M. R. Gear

1948. Minable Reserves, Petrography, Chemical Characteristics, and
W6shability Testa of Coal Occurring in the Coos Bay Coal Field,
Coos County, Oregon. U. S. Department of the Interior, Bureau
of fklnes, Technical Paper 707, 56 pages, 1l1ustr.
(Includes descriptions of area, topography and geology, and
Climat9o)

Turner, F. E. .
1938. Stratigraphy and Mollusca of the Eocene ot Western Oregon.

Geological Society of America, Special Papers, no. _10, PP. 26-400
(Contains a description of the Cape Arago section exposed along
the ocean front south of Coos Bay. Invertebrate faunal list
plus fossil localities also included.)

Twenhofel, W. H.
19430 Origin ot the Black Sands of the Coast of Southwest Oregon.

State of Oregon Department of Geology and Mineral Industries,
Bulletin no. 24, 25 pages.
(Blaak sand deposita are found on present beaches end in deposita
beneath elevated coastal plains. Prevailing southwesterly winds
concentrate the sand just south of promontories or at the north
side or embayments. Fluctuations in sea levels caused change in
position of ambayments and promontories with resultant changes
in depoeition of black sands.)
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Twenhof61, ¥J. H.
1946. l::linerological and Physical Composition of the Sa~.1ds of the

Oregon Coast from Coos Bay to the Mouth of the Columbia River.
Oregon State Department of Geology and Mineral Industries,
Bulletin no. 30, 64 pages (processed).
(Shore physiography, character end composition of the beaches,
and mineral ana~sis.)

University of California
1946. Notes on Reconnaissance of Miscellaneous Pacific Beaches May 21­

September 29, 1945. Department of Engineering, Fluid Mechanics
Laboratory-' Berkeley, Laboratory Memorandum No. HE-ll6-223,
51 pages, maps, photos (·typeYJritten) •
(Captions accompa~ing the photos constitute the report. Pho~os
aho\v surf conditions, beaches, and sand dunes ill' the various
area-s s tl.1died ~ )

u. S. Army Corps. of Engineers
1946. Cooa Bay, Oregon. Senate DOCUillent No. 253; 79th CO~CTeBs,

2d Sess:f.on, 33 pages, 1 mapo

Washburne, C. w.
1904. Beach Gold and Its Source. The Mineral Resources and Mineral

Industry of Q-oragon for 1903, University of Oregon Bulletin,
new aeries, vol. 1, no. 4, pp. 19~21o

(C008 Bay area not specifically included.)

1914. Reconnaissance of the Geology and Oil Prospects of Northwestern
Oregon. U. S. Geologiesl Survey, Bulletin 590, III pageso
(Coos Bay area discussed.)

Weaver, Charles E.
1937. Tertiary Stratigraphy ,\f Western Washington and Northiiestern

Oregono Univers1~ of Washington PUblications on Geology,
vol. 4, Seattle, Washington, 266 pages, sketch maps, bibliogo

(Detailed l'eport on area including maps, diagrams, and sections.)

1944. Correlation of the Marine Cenozoio Formations of Western North
America. Bulletin of the Geological Society of America,
vol. 55, no. 5, pp. 569-598. .
(Coos Bay area described on page 589.)

19450. Geology of Washington and Oregon and Its Relation to Occurrence
of Oil and Gas. Bulletin ot the American Association of
Petroleum Geologists, vol. 29, no. 10, pp. 1:377-1415.
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\leaveI~, Charles E.
191;.5b9 S'Gratigraphy and Paleontology of the Tertiary Formations at

Coos Bay, Ol"sgoDG University of Washington Publicatiol1s il'.\
Geology, vol p 6) noo 2~ ppo 31-62•.
(Detailed discussion of Tertiary strata exposed along ocean
front in Coos Bay area.) .

Williams, Howel
19530 ~rhe Anoient Volcanoes of Oregon. OrFgon state System of

Higher Education, Eugene, Oregon, 6S pagese
(Describes the origin of the area.)
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GEOPHYSICS

SEISr-iOLOGY

The coas'C,al z'egion of Oregon is relat:Lvely free of ea.rthquakes;
ho't<ievel"s it lies :iJnmediD.tely north of a L'egj.on which hasviolen'(j qu.a.kes 0

'According to Byerly (1952) earthquakes al'te possible in this region and
earthquake resistc.~nt, construct.ion 'should be conside~ed il.""l public buildings 0

Se~smic Acti"i."Gl

lTorn 1769 to 1953 -lihel"'e 'Here 12 recorded land shocks and 8 off··
shore shocks' in. the C006 Bay l"egiol1o The locat,ion of all Oregon ear"lih­
quake shocks, both ofi....shore and 011 Ib.11d,are shot'Tn in Byerl~V (1952)0
Most· of these vI ere of a w.inol" na'l;ure c Hm·revel" "Ghe shock of October 12"
1817 I rJas .felt from Portland ·~o Coos .Bay (1-1arshfield) and in 'lihe Cascade
1·10untainso It NC:1r..: of sttf'fioien..ltj violence to over·thro't-J' chimneyso

The follmving is a tabulation of some of the da·tes of qua.l<:es felt
at Coos Bay ta.ken from fioldon (1898)" NcAdie (1907), Tot-Tt'lley and Allen
(1939)" and Bulleti ':' of the Seismological Socie'~Y of AJllerica (no do) 0

Land Shoeks

22 Nov 1073
12 OC'l:, 1877
18 Apr 1906
28 Oct; 1909
31 ,Jan 1922
22 Jan 1923

Seismograph Sta·~io~s.

Offshoro Shocks

26 rJov 1856 (?)
11 ~Jov 1906
31 Jan 1922
28 Nay 1938
2h Aug 1949
16 Dec 1950
13 Oc·t 1951

'fheY'e are only 'jji-jO act.ivl~ 8oiSlilo:'5raphic stations j.n D.l....ego110 1'he
teles(~ismic s-c.a:t.ion a'lj Oregon S'co:tie ColleB0 J COl"',al1is, Oregon" is
't'1j~thil1 a'100....mile re.dius of Goos BU:!lo The Sta.te Office BuildiJ."1g in
POZ"lilmld, Oregon has a Strong....No~l.iion Seisli1ographo This is 160 miles
from 'Ghe harbor 0
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VOLCANOLOGY

The ga)J.ogic h:Ls·tior~r of the Oregon Coastal region shows the eff£;ct.
of volcanic ac·~ivity; pres\.1lilably this had its begj.nning dur:Lng ·the
Tertiary. Dl'xil1g the e'arly and m:i.ddle Eocene, subniarine volcanism
occurred on the then suOmerged coastal area o The late Eocene saw
the waniTh3 of volcanic activity whic~ was re~cwed farther iruandduring
the early and widdle Oligocene o The ancestral Cascade volcanoes and
those in the coastal reg:lo:l n<:1a.r Eugene' uere extremely· active i:nto the
late Hiocene~ In Pliocene times °tihe shield'volcal'loes of o~he Cascade
~iountains Here developed" During ·t,he Plej.stocene o"he composio~e cones
of 110unts ShastaJ Pitt, Na:~amaJ South Sistel', Jefferson, Hood, St.
Helens, ,,~da1l1s, and Rainier foi'med on °lihe Cascades o

I

The most noted even-t ia Oregon I s volcanic history i.B probably the
eruption of HOlli"1t Iy'iazan~a ~~hich occlu'red about 6,500 years agoo Tho lasoc
mjlllor eruptions" from \~izat'd Island" Cra·~er Lake, -took place approJ:imately
1.,:000 years agoo

Eigg and Rjochard~;ion (193[)) investigu"ted some bog deposits 1..1'1 C:.ear
Lake and failed to find any volcanic asha This lake is in t.he sand dune
region sou"i.ih of the mouth of the Sj.t1s1au Rivero This indicates t,hi:.:ojj the
bog is younger than thG l~.st volcanic eruption or that 'the prevail~ong

l-lind prev~nt,Gd an;{ ash .!.'rom being air-borne to o~he -..:est~



GEOPHYSICS

VOLCANOLOGY

Di11ei", J o

189911
So
Latest Volcanic Erup"Gions of the Pacific Coas·t,o Science" ne't·]
series, vol~ 9, pp" 639 ...6hO.
(Discussion of evid~1CG of, a recerrtr eruption of Moun'o St o

Helens- and ot.her Pac:Li'ic Coast, volcanoes 0 )

Hague" Arnold and j'osoph p4) Iddings
1883" Notes on th(~ VolcC2.rJ.oes of IJorthern California" Oregon, and

1rJashi.ngton 'I'err·Zjj:[:.ory0 .American JcUl'nal of Science, 3d series,
vol" 26, nO Q l5~~", PPo 222-2350
(Rela-c,iol1sh:i.p of ,volcanc)0sincluding those cldjacent to ·tihe
coastal a.rea I) )

Hanson, Henry Po
1947 ~ pCs"Gglacial For€sJ0 Succession, Climate, and Chronology in the

Pacific !':ort!::~'JG0to 'rransactions of the AJ."Ue:cican Philosophical
Soc:i.ety, volo 37, Part 1" ppo 1-130"
(Occurrenco of voleanj.c ash layers in peat bogs may possibly
be used for chrcnology~ Data presented ii1cJ.udea Coos Bay area 0 )

Holden" Ed~'1ard So
1898 0 A CataloguE: of Hecordod Earthquakes on "iine, Pacific Coast$ '1'769

"to 1897 c Smithsonian ~t).sc011al1eous Colleot:Lons, no 0 108'7 J 253
pages;)
(Includes report.s of' volcanic erupt.ions and seismic sen "i'laves 0 )

Plummer, Frederick Go
1896 0 Reported Volcanic Eruptions. Publications of the Astronomical

Society of the Pacific, vol~ 8, noo ,0, PPo 176~178.
(Alaska, Hashington, Orogon, and California i""rom t,he year 1690
to 1895 c Dei'initely f;i'Gated that many erupttons "lOuld be contra­
clic·ted j.i' e:iCBm:i.nat:LOl1 had been possible 0 )

Rigg, George B. aLd Carl T" R:Lcl1ardoon
1938 0 Pr'ofiles of Some Spagum Bogs of '~he Pacific Coast of Nort,h

Americal10 EcologyJ volo 19, noo 3, PPo ~.08-434o
(No volcanic ash layers i.dentified in Coos Bajr area whila
ash is found near Grays Harbor.)



iFJilliams <:; HO"\'Jel
1933,," r-:Olli'1t, Th:i.elsGll it DisSGct,~)d Cascade 'lolcano u Universit,y of

California Pul')1:~,c2:(,io,~'ls Bulletill of J(.11e Department of Geologi..·
cal Sci<:)nces" vol .. 23, noo 6, PPo 195-2140
(Includes N'to Baileyo)

1942 0 The Geology of Crator I.lalce National Park, Oregon, ~J:1.th a Re
connaissal1ce of '~hG Cascade Rap..ge SOUJGhvlard .Ilia ~1oun";j Shas"tia o

Car::'1egie Ills'tj:tu'(,ion of 11ash.ington" Publication no., 5L~O J 162
pages 0

19530 'r'11e l1ncient, Volcc.IDOGS of Oregano Oregon S'l:,a'be Sys'liem of Highl::r
Edu.cat1on" Euge..l'le~ Oregon, 68 pageso
(Describes 'tihe o:cig:tn of "jjh0 areao )

SEISMOLOGY

Baocom, '11Ti.11ard
1946 c# Effect, of S'oism:Lc Sea l'lave on California Coast!) Un.i.versity of

Calif'ol"nia.", D€partm8nt o:r Engineering, Fluid P-!echan:i.cs :Labcr..a
oratory1 Berkc:"19Jr" ~Labora'bory Nemorandum HE-1161;D20J.~J 23 pages
('G;r'pel'lrj:~-tel1)~,

(Includes data and phOtO:3 o Co",-ers mos'(jly central and southern.
C[l1iforni~. but a:r'rival t:Lme shown for points from Neah Bay
011 South,,)

Br8.01'ordJ

1932 0

Donald Co
Mim."oseiSl'Hs: 'llhe::.r Characteristics, Occurl'tences, and Possible
Origi..TJ. o fl1hGsis, University of Washj.Ilg'bon, Sea·ti'jjle J l'lashini:rtor~,

107 pages ..
(Contains 'Gables of the l"a"lies of t,r(]nsmission of earthquake

l':7aVeS tl1rough some of 'iihe forma.tions in 'the (Joos Bay are2 o )

Bulletin of' ,,,he Seismological Socie'~y of' America
no do Sej~smological UO'GGS (J

(Iv;cn"~:b~~T i.s~ltleS f.':i."om 1930 'ho lSI5L~ 0Jcamined for earthquake
j."'Hcordso)

l:I'yeJ....l~fa PerI':Y'
194.00 Seis:inic:i:li;y- of the NOl..thern Pacj.fic Coast, of "l.ihe Uni'(jed Ste.tes c

BuJ.let,in of the Geological Soc:Lety of J\111erica~ vol o $13 noo 2~

ppo) 255=260 u
(A rr:ap is pref:iGl1'Ged Sho1oIing the epicenters of" strong earthqual:es
on the nest, coast, of the Un:it.ed Sta'bes 0 )

19520 Paeific Co~..st Ear'thqu.akes ~ Oregon State SysJliem of Higher Ed....
ucation, 38 pageso
(R~hasizes earthquakes in OrcBono)
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C1D.l"1(j Jm-16 'l'mT.al~lY·

19J..!.1~o Inde:c "~O Deocx"ipt.iv0 Ca:tc~logue of Ee.l"thqualccs of the l)aeii'ic
Coast oi' t.he Un:i~"t0d S'lia"iios J 176~=1928 0 Bullot:i..l1 of "the S~is=

rr:ological Socie"t:{ of ilm01."'ica" 'Vol~ 3hJ noo lJ pp~ 35.-.621)
(Tndex to "tho Catalog by '.rm~nley and li.lleno )

Gutenberg:} Bo

1952 0 Hicroseisms '{r.}ith :.?eJ:'iods of 5·,,8 Seconds in t.he Pacific Goe.:ts-tial Area].
NovemboI' 2$ 'lie' Dccembel" 6, 1951 0 Bulle"Gin of the Geologic::'ll Soc­
iet;r of .!\.mej~'ica, volo 63, ll()o 12$ pe.r"ii 23 po 1353~ (Abstracto)
(Origins.l l"'ecc·rds of miOrOS0is.ms are S "Gudieda)

Heck, H~

191.!.'7 I)

Ho

Ear"Ghquah:e History of the Uni'lied g'Ga-ces: Pcll..Je. l cr Con"tjn~:at,al Unr:o
i'~ed S·GB.tes (c;zclusive of Californj.a. and *'r!6stern Nevada) L~1d

Alaska I) UoS o' D€;l~·aI'"Gment of: COnIDlerne' Coast, and Geodetic a·jJ.rve:y",
Serial NCb 609, Revised (1947) Edition" l~Tashingtoli, DoG~J 83 pages-c
(Pages 63 to 69 li5-G earthquakes j.n 't'-Jashi.ngtol1 and Oregon Yrl:th
d "1 " ,. ,)escrJ-1Tli:'..ons OJ: erlCi.1i)

Holdon~ .Edward So
188'7 u J.Jis"G of gecorded. EU1"''\ihquc·.kes j.n Califol"nia" ]~ovjer Califm:,nia,&

Oregon, and l~Jash:Lngton TGl"r:':liol",yo Caloj "('c:i."n~_a S'\jat,e Fril~·G:i..ng

O.f.'.fice" Gacramol'!.to Q

1898 Q A Ca:Gal6~~tte of' Recorded j:;;I:1.l''lih<l"J.akes on 'Gh(-~ Pacj..fic Coast•.. 1769
to 18970 Smithsontal1 HiEceJ.laneol1s Col1ec"Giol1~ nCo 1081, ~~;;3 pages~

iJlclld:i.e ~

19010
Ale::wnder Gt

Ca~\iaJ~ogue of Eat·thquakes on the P~\ci:rj.c Coa.st..,. i897 to 1906"
Smi:(,hsol1i~ll1 ];Jisct?:llanoous Oc:llec'c:tons" no~ 1721, par"C1 of vQl.~

6,~ pages,)
XLL"{,

N~.ller» .AlfrJ."ecl La
1953c. Ecll1·t,l1qu.ake Lessons 11\"0111 the Pacific lJol..tlules'i.:,ca The 'J.irel1d in

"Cj'.1i7"~ nee·..·j ;'"':'7 a+· J".1'o Ul1J" vt:l·,·... ·,J· "t••y. {"'J..O Masl,-j ""'(:ltC)"l 'T701 5 no J-.i"J.lb..l.. J.-...~,;)-'"'" ~ .. _-..;l ,,..... ,.:I.lI ••• -.IoJ..\l:J L8 ~ 0 , • l) ,.:;

PPo 13=1'7, . 32.10 ]InTi neering Eb::per:i.men"~ Station.,) Universit~· of
Washing"hon ~

(A di~lCUSS:1.0i1 of the J.91~9 e~.:(lthquf1ke from an engineering "V" ie,')'=
point:.. ITo SQ '.~~oast, c111d Geoc1l::t,ic Survey isos6ismal map reproduced 0 }

Ne't\~nan, Frank
19530 Ec.lI"l.ihquake Invo~;rGigc:(,ion in '(jhe Uni"ted St£:.tes o Uc So Depar·tment

or Conlmerce Coast and Geodetic SurvCY3 Special Publication noo 282 j

Rev:i.sed (1953) Editions l~o pages"
()~i8-j;.S all active teleseisnd.c s~ta"l.iions in Uo So, describ€f.l
UQ So Co and G, S Q progre.mo)



oI:BI'icl1 ~ 1-1 0 P~

19L.6o Prelimj.narJ' EepOl"'!=, on [3C:i~S~ILi.C S€~a TiJaves from i~le1J:~ian Esr-c,h....
quake of 'Ap:::-ail J., 19460 UnivE:rsit,~l of Calif"o:.r:-nia" Department,
of Engme6l"iDg, Fluid loiechanics Labo~::atory, Berkeley, Teclmi­
cal Repol"-(j No o . IfJi'...-J.16w 207, 10 pages (mimeographed).:a
(Discussion of nffects on l'acific Ooast, listing aj,"'>r:Lvaltirt1{)
for haj:'bors clong the coas'G) 0

Roop, R. Co
1946ao A S·tud,y Relaijj.ng Data. from the Seismic Sea ~··Jc:rire of April 1"

19L~6, t,o the ThooxlY of its Propagat,iono University' of Cali­
fornia" Depart1l1~nt, of Engineering" Fluid !vIechanics Laboratory,
Berkeley, LaboJ:'il-Goi"Y 1"7emoran~lum Nco I-IE-116...212, 9 pages (·t,jt-pe~
-lliritterr.) 0 •

(Coos Bay and o';:,h(:r locati011S ulong Pacific. Coast, listec. for
'jjilne of arrival and other clnal~rsis of ec.rt.hquake data) l) ,

1946b~ A Stud:)" Relating Data from 'iihe Seismic Sea viave of April 1,
1946 to t.he. Ij~l'it:~()ry of :Ltr;J Propagatj.pi1 o University of Celi.,..
fornia J Depar'iim:,~nt, of Engineel"ing" Fluic. Mechanics LabCI'8.torjr,
Bel'lceJ.ey, LaboI'<J:tcry l'1Gmo:r~duDl No. i·IE...]~61;oo215, 71 page~,3

maps, graphs (·c~lPe1'n:I:Ltt,e!.1)Q .
(Data and 'Have ~:rorit diagrCJJflS presont, for the Pacific Coas'l;) Q

Smith, \"1arl"en Du Pre
19196 Ec,rt,hquakes in Oreg0i1o The Bul1et,j.n of the Seismolog~t.ce,l

,., . t ~. 1\ " ] C) "'\ • oJ 0 111uOC:l.e .:y. OJ. .hme:t':Lca.l1, v'o.. , ", nou ')J J.lpr. ~O-t 0

(L"1cll.1.deG fault map ano. lists .kno~m earthqu.akes 0' Reasst~es

existence of thl~ occurrence of ear'j::,hquakes in Oregon) ...

Tounley, Sidney D.
19190 Earthquakes on t.he Paci.fic Coast, of l~orth ,America o Bulle·Gin

of' the Seismological Socie·~~r o:f America, voll) 9, noo 3, PPo
72-85 It

(Concerned Pl"':UiVll"ily 't~lth examples fr'qill California p ~~he ab...
sence of iTlcrit.,ion of earthquah:eo in Oregon ;~.t:.d 1vashi:1gton is ·to
be l1oted)u

TOHnley, Sj~dney D. and }i3.::~:;ell \',J. Allen
1939 a Doscriptj.ve Gat:~logu.e of Eal..thquakes of the Pacific Coe.E:'li of

·l.ihe Un:tted St/a'l~8S 1769 to 1928.:.1 Eullet,j.n of the Sei5n101ogical
Socioty of lnner'icaJ vol~ 29, noo 1, PPQ 1...27'90
(Ca·ta1ogue shou:lng tho "Clime, loccl'liion, duration, and dC:JscripQ
·cj.on of ea.ch rG~o1"ded e3.rt.hquak(~C1 Oregon covered on pages
253 to 258 0

UIII S. Departnent of COlTt'llerCe Coa.st, C:.nd Geodetic SUI'VG~l

195ha S·Grong.....1Jlotioll St.atiol1S,~oInstrUInen'l::,alDat.ao Seismologic~,l

Field Survey" 7 pages (min:cographed) 0 (Unpl:Lblished) Q

(List,~3 location and opera.tional data of all stat~_ons opera'lied) 0
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"lood, Harry Dc
19!~o A Chronologie Conspeotus of Seismologic Stationso Bulletin

of the Seismological Soci~ty of Americal vol o 32, no~ 2, PPo
97 ...1,90
(Data for all seismological stations presented in tabular form
with location mapsQ)

GEDMAGNETISI4

Deel, samuel A0

1946. Magnetic Declination in the United States" 1945. UO S. Coast
and Geodetio SurveyJ Serial 664, Washington, D. C." 61 pages o

(Intended for use in making compass surveYSe Con"tains the
distribution of the magnetic declination in the United States
and its annual rate of c'hange for the beginning of 19450
Report areas included.)

19480 United States Magnetic Tables and Magnetic Charts for 1945.
U, S. Coast and Geodetic Survey, Serial 661, Washington, D. C.,
137 pages o

(Contains' observed values and 194, values of declination, dip,
and horizontal intensity for all repeat stations and similar
data for other observations from 1937 to 1941; secular-change
tables and magnetic charts 0 Report areas included 0 )

Howe, H. Herbert, and David G. Knapp
1938. United States l~gnetic Tables and Magnetic Charts for 19350

Uo S. Coast and Geodetic Survey, Serial 602, Washington D. Co,
163 pages.
(Contains' observed values and 1935 values of the magnetic de­
clination, dip, and horizontal intensity for all stations 00­
cupied about 1937J secular-change tables and magnetic charts o

Data for report areas.)

GEODESY

Bowie, William
1917. Investigations of Gravity and Isostasy. U. S. Department of

Commerce, Coast and Geodetic Survey, Special Publication 40,
196 pages, Government Printing Office, Washington, D. C.
(Contains gravity measurements made·near the areas of survey,
caJ.ifornisJ Oregon, and Hashington.)

19240 Isostatic Investigations and Data for Gravity Stations in the
United States Established since 19150 U. S. Coast and Geodetic
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n.d.a.

Survey, Serial No. 246, Special Publication Nco 99, Government
Printing Office, Washington, D. C., 91 r..l1ges.
(Survey areas are included.)

1926. Isostatic Condition of the United States as indicated Qy GrouFB
of Gravity Stations. U. S. Coast and Geodetic Survey, Serial
No. 366, Government Printing Office, Washington; D. C., 11
pages.
(Discusses the data presented.in Special Publication 99 in the
light of a regrouping of the gravity stations. Report' areas
are included 0 )

Duerksen, J. A.
1949. Pendulum Gravity Data in the United States. U. S. Coast and

Geodetic Survey, Special Publication No. 244, Government
Printing O.t'fice, Washington, D. C. I 218 pages.
(Two tables or pendulum gravity data are given. One contains
the adopted pendulum gravity data together with the gravity
anomalies. The other contains the observed gravity ds ta
whenever more than one pendulum gravity determination has been
made. Survey areas are inclUded.)

Hayford, John F. and William Bowie
1912. The Effect of Topography and Isostatic Compensation Upon the

Intensity of Gravity. U. S. Department of Commerce, Coast.
and Geodetic Survey, Special Publication 10, 132 fages,
Government Printing Office, Washington, D. C.
(Contains gravity measurements made near the areas of survey,
northern Calif'o:I'nia, Oregon, and Washington.)

u. S. Department of Commeroe Coast and Geodetic Survey
n.d.a. Index to BJdrographic Surveys, West Coast, United States.

Washington, D. C.
(Loose leaf page~ showing location and boundaries of surveys.
Surveys from 1850 to 1937 for Coos Bay area shown.)

Index to Topographic Surveys, West Coast, United states.
Viashington D. C.
(Loose leaf pages showing location and boundaries of surveys.
Surveys from 1850 to 1937 for Coos Bay area shown.)

1947. Triangulation Diagram, Showing Triangulation Stationa J

Adjusted on North American 1927 Datum, March 1947, Chart
5984, Coos Bay. .

19548. Index Map, Control Leveling, State of Oregon.
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IT., S. Depa:r-c&1ell·~ of COJUi1SZ'Ce Coast and Geodetic Su.rvey
1954b. Triangu~ation Diag~am, State of Oregono

u. s. Na~- Hydl:'ographic Off'ice
1951. Radio Nav'"ige.tional Aids. H. O. Pub. No. 205, Government

Pl"ill'ting Off:tce, Wasl1.ington, 422 pages 9

(Dil1 ection finder stations, radio beacons, time signal
navigational warnings~ distress signals, medical advice and
quarantine, long range navigational aids, and radio regulations
for territorial waters.)

u. S. Treasury Department Coast Guard
1952. Comple"he List of Lights ahd Other Marine Aids, Pacifio

Coast of the United Sta·tes. Volumes "I.-V, CG...l6:2" Government
Printing Offics, Washil1..gtoYJ, 288 pages.
(This listing is j~tended to furnish more complete information
concerning. aids to navigation than can be oonveniently shown
on charts.)

Wagner, Henry R.
1937. The Cartography of the North~~st Coast of America to the

Year 1800. University of California Press, Berkeley, Vol.
l, pp. 1-270) Vol.II, pp. 271-543.
(A comprehensive presentation of the early charts and history
of early mapping and exploration. Place names still in use
and obsolete place names.)
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RECENT SEDIMENTATION



RECE}lT SEDIMENTATION

BEACHES

Beach Characteristics
r

The barrier beach, north of Coos Bay errtrance is in excess of a
quarter of a mile wide at many locations. The landward side consists
of numerous s~d dunes, some of which attQlll heights of 300 feet.
Generally two large storm ridges separate the beach area from the
sand dunes 0 The embayed regions behind the barrier beach, North
Slough, and Haynes Inlet, are being Bupplied 'With sanda from the drift­
ing dunes o The destruction of the vegetation which formerly stabilized
some of the dunes haa caused a renewal of their activity. This sand
movement constantly changes the topography of the barrier. The sand
is steadily moving inland, covering older stabilized areas and enoroaching
on the railroad tracks on the west side of North Slough (Smith 1933) •

. Additional information on ph;y'siographic features of the sand dunes·
may be obtained in lw.nn and Ferguson (1912») Pardee (1934), Cooper (1934) J .

and McLaughlin and Brown (1942)0 Mr. William S. Cooper of Boulder~
Colorado, is now preparing a manuscript on the dunes of the Oregon
coast I) The Coos Bay region is discussed in detail 0 This will probably
be published in the Bulletin of the Geological Society of America o

The Fluid Mechanics' Laboratory, University of California, Berkeley,
California, set up 3 ranges on the north Bpit in 1946. The area studied
was about 3 miles north of the north jetty (see Enclosure 6-1)8 The
beach profiles ind1cat~ a sand bar, the center of which is about 850
feet offshore £rom 'hhe l-1LLW line. The bar is 10 feet high· with about
10 feet of 't"later above ito An aerial photo indicates that there may be
another offshore bar present in some seasons. The average slope of the
entire beach profile is about 1/75; that for the beach face is 1/20
(Bascom and McAd&In 1947) lr These profiles are shown in Enclosure 6-2.
The relationBhi~ between sand size and beach face slope is discussed
by Bascom (1951). It is shown that the beach face slope is oontrolled
by two factors: (1) size of sand particles) and (2) intensity of wave
action.

General beach condj.tionp in Oregon are discussed by Isaacs (1947) 0

This report, as well as that by Bascom and McAdam (1941), lists allot
the aerial photos "taken by the Fluid l-fechanios Laboratory, BerkeleyJ

California0

Dr o Mo P. O'Brien, Department of Engineering, University of Califor­
nia, has information on file concerning the b~ach region of Coos Bay.
This information is not entirely in available reports.
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Beach Sands

Ttrenhofel (1946) discusses the factors which control the deposition
of sediments on the Oregon beaches and also the composition of the beach
and dune· sands in the Coos Bay region. The headlands supply a great
amount of sediments" the indentations contribute very little" The
coarser sedj~nts are supplied by the harder rocks while the silts,
clays" and sands come from the weaker rocka of the Tertiar,y and Pleis­
tocene 0 The ailts and clays are rapidly removed from the beaches by
winds carrying them inland or water movements transporting them out
to sea o Sixteen samples taken at high, low" and mid tide levels along
the beach from the Coast Guard Trail to a point 11 miles to the north,
consist mostly of quartz and feldspar o These two minerals constitute
from 56% to 88% of the sand; most of the remaining material consists
of rock fragmentso The sands are generally 1.ze11 sorted; 41% to 99%
of the grains ranged bett-Ieen l/2rnm to l/8nnn in diameter. II: only two
instances did this size range account for less than 85% of the sample.
See Tables 6-1, 6-2, and 6-3. The sample locations are given on Enclo­
sure 6-1 0

-- When the beach sands are dry, primarily during May to September,
the wind is an important factor in transportation. During the summer
season the winds of the coastal region prevail from the northwest at an
average velocity of about 15 miles per hour (McLaughlin and Brown 1J.942).
The movement of the sand by the wind will thus be predominantly in a
southeastern directiono This seleotive transport .¥.ill remove the finer
and lower speoific gravity particles, leaving the larger, heavier ones
on the beaches. The sand dunes are thus essentially composed of quartz,
feldspar, and oalcite (Twenhofel 1946)0

Brown and Newcomb (no d.) of the U. S. Geological.Survey, Portland,
Oregon, are preparing a report on ground water on the north spit. ~he

results of 'this report come from the data of 19 test holes which vary
from 20 to 30 feet deepo The sands are well sorted and are about 0.4 mm
in diameter o This corresponds l'lith the channel sands of Coos Bay, Empire,
and Jarvis Lower Ranges. The mechanical analysis of the samples is being
done by the U. S. Geological Survey, Hydrological Laboratories, Denver, .
Colorado 0 Under the sand is a clay deposito

SHORELINE CHANGES

Prior to the construction of the jetties at the entrance to Coos Bay
an expansive area of nbreakers fl existed immediately west of Guano Rock•.
A natural channel, 10 feet deep and 200 feet wide existed across the
antrance bar. It is reasonable to assume that the location of this
channel varied someuhat through the years 0 A marked ·change occurred
'tt1ith the oonstruction of the north jettyo By comparing the surveys from
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1892 to the present it appears that the north spit has been built south­
ward and tvestward (see Enclosure 6-3) ~ The beaches immediately south of
the entrance chm~~el have also been extended to the west after the con­
struction of the south jettiYo Bettieen 1892 and 1905 the high water line
moved to the west about 2,/00 feet o The southern tip of the spit advanc­
ed about 1,,500 feet to the south, filling in behind the jettyo The low
water line moved approximately 2,000 feet SQuthl'lard o Between 1905 and
1935 the spit had a westward growth of some 1,,300 feet, the low water
line showed a seal'1ard advance of about 250 feet.

Before the south jetty was constructed the low water line south of
the entrance, from Coos Head to Tunnel Point, extended from headland to
headland with little or no beach at the headlands o In 1925, after the
construction of the south jetty" the 10't'1 water line had advanced seaward
qy some 200 feeto ~ 1934" the low water line had moved 1,500 £eet west
of the foot of the former shore cliffso The high water line advanced
seaward by some ,DO fee°t, 0 In 19,0 the high l'later line lay approximately
1,000 feet west of the foot of the shore clifts o

The radical change in the size and configuration of the spit and
the sou'lih shore line recorded by the surveys of the U0 S. Army Corps of
Engineers may be attributed to the effect o£ the jetties on the carrying
capacity of the Iittoral currents 0 Betvleen the years 1892 and 19OS the
spit had its most radical changeo The rate of seaward advance of the
spit was about 2,0 feet per year o After this initial period of deposi­
tion» the rate of advance slowed to an average of 43- feet per year
betlieen 190, and 1935. After the initial deposition of sanda by the
littoral currents, the winds probably accounted for the westward and
southward growth of the spit above the high,water lineo

BOTTOM SEDIMENTS

Bay Sediments

No direct studies have been found in this survey concerning the
supply of river sediments to Coos Bayo However, some deductions are
possible. The drowning of the river mouths would prevent most of the
sediments derived from the "headwaters of the Coos and Millicoma rivers
from reaching th~ seao Most of the sediment load would be deposited in
Coos B~ i tee1f• Trlenhofel (1946) believes that all the coarse sed­
iments of the large streams are, and have been, deposited in the bays of
1ihese streams. In the opinion of the Ue S. Army Corps of Engineers (1932).
sediments between Smith Mill and Coos Bay are primarily derived from the
rivers by gravity settlement and flocculation in salt water o



The Coos River flows almost entirely over Terti~ sedimentar,y
rocks and the present channel of the stream consists of almost all
quartz and feldspar o This, according to Twenhofel (1946), makes it
unlikely for significant contributions to have been made by the Coos
River to the black minerals of the coastal sands. Since the Millicoma
River flows over the same type of rock (Pardee 1934) J the same can be
said of ito

The bay" after its initial formation by recent submergence, and the
development of the large north spit, has been filling by the accretion
of wind blolffl sands (Smith 1933), the transportation of shore and spit
sands by tidal currents (Uo So Army Corps of Engineers 1932), and by
river sedimentation. Prior to harbor improvement there were numerous
sediment shoals crossing the existing channel (U. S. Army Corps of
Engineers 1946). For a bottom profile of the channel shOWing the
shoals and. the dredging improvements, see Enclosure 6-40

The following tabulation of the 1949 to 1954 dredging reoords
have been supplied by the U. S. Army C'orps of Engineers (n.d.b.). These
figures conc~rning the number of cubic . .lards dredged from the inner
channel do not necessarily represent annual depositions of sediments"
since only the channel is considered and identical regio~ were not
dredged each year. It does however, give some idea of the volume of
sediments deposited over a period of years" since dredging is a con­
tinual operation.

Coos Bay Empire 1 0 Jarvis U. Jarvis
Year Range Range ~e Range Above

1949 15,600 26,412 18,616 9,804
1950 4,300
1951 -- 5,513,718
1952 171,182 255,273 85.090 169,,005
1953 495,100 741;,200 491,619 241,104 929,789
1954 225,604 338,686 225,198 U2,891 108,644

I.

Total 1,260,805 1,795,310 853,110 539,410 7,169,151

Flood deposits usually occurring during spring rains bring in large
amounts of sedimento Sunnner depths are about 23 feet in the upper bay
above the railroad bridge (U. S. Army Corps of Engineers 1946).

In conjunction with a current survey in 1932 the Portland District
o.:~ !-'he U. S. ArJJtV Corps of Engineers analyzed 109 sediment samples from
the :etties to the city of Coos Bay. These samples ranged from muds"
sand: sand and shell j to rock and sand. Table 6-4 presents the details
of the~~ analyaes g The relationship of the velocity of bottom currents
alld di3t4ioltion of particle size was also considered (see Enclosure 8-2).
Fr,,'m Nove;~:"" r 1952 to August 1954 the Arnw Engineers analyzed 10 sediment
SaIl1}11es. 'lllese were taken in the channel and at the entrance bar;
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TABLE 6-1 0 l'~chanical Analysis of Beach Sands from Coos Bay.

Sample Nool 1/2-1 mrn. 1/4-1/2 mm o 1/8•.1/4 Wllo 1/16-1/3 nun.

1 0.80% 'rr .35% 21.50% 0.35%
2 5..50 84050 10.00 --
3 0 0 85 84.70 14.40 --
4 -- 12.20 87.00 0.80, 4.55 .85.95 9.10 0.40

6 6.15 84.30 9.20 0.35
7 -- 23.00 76.90 0.10·
B -- 1L~. 90 82.25 2.8,
9 -- 41.00 53.00 --

10 3.00 71.30 25.45 0.25

11 -- 59.10 40.90 --
12 53.00 44.50 2.50 --
13 24.15 14.05 1.80 --
14 14.10 84.70 1.20 --
15 6.00 89.50 )-4-.50 --
16 11.50 86.75 1.75 --

1 Locations: (1) End of Coos Bay .Coast Guart! Trail to beach on Coos Bay
Spit, high-tide level. (2) Same as No o 1, mid-tide levelo (3) Same as
1'10 0 1, lou-tide tevel o (4) Two mlea north of Coos Bay Coast Guard
Trail, high tide level. (5) Same as No.4, mid-tide leve1 0 (6) Same
as No.4, low-tide leve1 0 (7) ~10 to three miles north of Coos Coast
Guard Trail, high-tide level. (8) Same as No.1, low-tide level. (9­
16) three through ten miles north of Coast Guard Trail, one saJJq:>le taken
every mile at the high-tide level.

Table modified from Twenhofel (1946).
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TP.BLE 6-2\) General Analys:Ls of B~ach Sands from Coos Bay.

Sample c;..uartz- Green Ilmenite....
Nool Feldspar !JIinerals Garnet Zircon I~agnetite Chromit.e Rock

1 88 0 30 J~race trace rare 0.05 0,,30 11 0 35
2 67 0 25 32 0 75
3 73\>20 26 0 80
4 87 0 85 . 1

0
80 O~80 0030 0.30 9025

5 68 0 60 trace trace 31 0 40

6 781)85 trace trace 21 0 15
8 56.10 rare 43090
9 64040 none 35·060

10 64,,20 1 0 05 rare 0 0 15 0015 340 60
II 88 Q 20 11 0 80

12 69 0 05 30.95
13 76oL.o 23 0 60
14 65 0 80 trace tl"ace trace 340 20
15 71005 22 c 95
16 65~95 34005

1 Locations: (1) End of Coos Bay Coast Guard Trail to beach on Coos Bay
Spit, highgojjide 1e17e1 0 (2) Same as Noo 1" mid""tide levele (3) Same as
No o 1" lc'Vr-"tide 1eve~o (L~) Two miles north of Coos Bay Coast Guard
Trail, high tide level o (5) Same as No o 4, mid-tide 1evelo (&) Same
as Noo 4, low-tide levelo (7) ~10 to three miles north of Coos Coast
Guard Trail, high-tide levelo (8) Same as NOe 7, low=tide 1evelo
(9 - 16) Three ·Ghrough ten miles north ·of Coast Guard Trail, one
sample taken every mile at the high-·liide level 0

Data obtained from Twenhofe1 (TW'enhofel 1946) o·



TABLE 6-30 Descriptive Analysis of Sand at Locat,ion 1'100 4G1

1/4 to lL2mrn "' 12 0 2%

Angular to round clear quartz
Rounded yellow quartz
Rounded rock

1/8 to 1/4mm ~ 87 0 0%

Angular to 6ubangular clear quartz
Subangular to round yellow quartz
Rounded rock
Round green mineral
Round pink garnet

1/16 to 1/8mm - 0 0 80%

Angular quartz
Round Olivine
Round black mineral

Totals

Clear quartz and feldspar
Yello'tl quartz
Rock
Green mineral
Garnet
Black mineral

70 80%
20 10
2 0 30

67 0 60%
100 10
60 95
1 0 55
0008

75 0 65%
120 20
90 25
1 0 80
0 0 80
0 0 30

1 Sample from 2 miles north of Coos Bay Coa&t Guard Trail.. high­
tide levelo

Table modified from Twenhorel (1946)0



TABLE 6-40 Analysis of Sediment Samples.

o 4 4 19 23 16
2 0 2 3 5 17
o 0 0 4 4 30

38 3 41 6 47 28
1 1 2 10 12 80

o 0
o 02
o 0
31 1
o 1

7 1 6 41.5 0042 0 0
11 1 7 65.0 0.29 0 0
11 2 8 4607 0.28 0 0
15 1 9 56.2 0.33 25 6
15 2 10 83.1 0.93 0 0

o

o 6 ~8 0 g dS 0a z z~ ~ ~~ ~
o ~ ~ ~ ~ ~~ m ~ ~~ ~
~ ..- ~ ;j ~ '" 0 cd ~ cd ~ aJ ~ 8 tg r-t

~ l t~ ~ A ~ ~ ~2 ~ g ~g ~ ~ ~ ~~
~ 0 ~,.. fa ..::t • -0 0 ttj 0 "tj • "t:J 0 -0 0 OM -g O~

g 0 ~ = bDH 0 ~ ~ ~ o§~ o~ ~ !~o ~ ~ ~ Q)~?
~~ m ~u ~& ~ ~~~ ~2~~g~ ~~~~~ ~ ~ ~~ ~i;
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~~~tQ::!.o_~--==~~~=-....:Cf.)::.Q)_~_...:::.~~--.:"l!s't:..:..::z=-'a:...:~...:.....-I..:.-.~_::=':_~_~_~_~_("l"\_'_~,_:a:_~~_lR_~__~_.-I_* O_Cfl < ,_0_

1 2 1 6307 0 0 23 2 6 8 8 16 3 9 8 27 17 44 51 Mud 0.00)02
1 1 2 50 0 6 0.39 0 0 0 5 5 4 9 4 13 10 23 17 Mud oOO50~
4 1 3 51 0 3 0.35 0 0 0 0 0 i j i 1 ~ 6 94 MUd .0019
4 2 4 50 0 6 0.49 0 0 0 0 0 0 0 3 3 31 34 62 Mud Q00562
7 2 5 550 0 0.60 1 3 4 4 8 4 12 5 11 42 59 40 Mud 00064

39 62 Mud .00382
22 80 Mud e0044~
34 65 Mud .0052·'
15 25 Shell and Sand .0100
92 8 Shell and Sand .0068,

1 1 2 8 10 82 92 9
3 I 4 40 ~ 53 91 2

61 1 62 8 70 28 ~8 2
10 2 12 49 61 39 100 1
1 0 1 1 8 88 96 3

19 1 11 86 0 2 1 0 54 0 0 0 1
19 2 12 91.9 04041 0 1 1 2
23 1 '13 55.9 1.93 46 10 56 5
23 2 14 90.0 9.32 1 3 4 6
23 3 15 90.0 40 65 0 0 0 I

26 1 16 9404 7050 0
26 2 11 88.1 8.18 8
28 4 18 80.6 8044 9
28 3 19 93.1 9.63 3
28 2 20 900 0 60 28 0

1 1 0 1 2 3 39 42 58 100
15 23 11 34 3 31 20 57 44 101
20 29 15 44 4 48 5,3 43 96
6 9 3 12 1 13 41 60 38 98
o 0 0 0 1 1 30 31 67 98

.!
2
1
3
1
1

Shell and Sand
Shell and Sand
Shell and Sand
Shell and Sand
Shell and sand

Shell and Sand
Shell and Sand
Shell and Sand
Shell and Sand
Shell and Sand

.0068

.0110
e1300
.0132
.0092

.0108
e0134
00132
00128
00102



TABLE 6-40 Analysis o:f Sediment Samples (continued) 0
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TABLE 6=40 Analysis of Sediment Samples (continued)o
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TABLE 6-40 Analysis of Sediment Samples (oontinued)o
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66 1 101 93.l 14.20 a 2 2 2 4 7 11 84 95 ;; 100 0 Shell and Sand .0168
66 2 102 9506 10.00 0 0 0 1 1 1 2 56 58 42 100 0 Shell and Sand 00124
66 3 103 94~4 10.19 0 0 0 1 1 1 2 44 46 54 100 a Shell and Sand 00112
66 4 104 95~6 10~79 0 0 0 1 1 4 5 67 72 28 100 0 Shell and Sand 00140
61 4 ll3 94.4 10.00 0 o· 0 1 1 12 13 65 18 22 100 0 Sand 00168

67 3 114 91.3 9000 0 0 0 0 0 1 1 36 31 63 100 0 Sand .0105
61 2 115 91.9 9.32 0 0 0 0 0 1 1 49 50 50 100 0 Sand .0117
61 1 116 9307 10.19 0 0 0 0 0 4 4 84 88 12 100 0 Sand .0118
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72 1 101 96.3 10.19 0 0 0 0 0 4 4 58 62 38 100 0 Sand .0131
76 2 108 91.9 10.39 0 0 0 a a 1 1 10 11 29 100 0 Sand .0142

16 3 109 93.7 12.86 0 0 0 0 0 9 9 80 89 11 100 0 Sand .0189

1 Average size is the size soreen on which 50% of the material will be retainedo
2 Sieve analysis extrapolated.

Data have been obtained from the Corps of Engineers (U. S. Arrrry Corps of Engineers 1932e) IS
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all are classified as sands o The graduation curve" specific gravity,
and wet and dry weights, for these sediments are shown in Enclosure
6-50 All sample locations are on Enclosure 6-1 0

Borings of the sediments ~t the bay entrance to Pigeon Point
undertaken by the U0 S. Army Corps of Engineers in 1916, 1919, 1926,
and 1927, indicate that the sediment thickness in this region ranges
from about 10 to 40 feet. These sediments are sands which rest on
a soft sandstone bedrocko ~ considering the geologic investigation
of, Allen and BaldwUl (1944), it is logical to conclude that the
underlying bedrock is the Pliocene Empire formation o The bedrock
of the jettied portion of the entrance may be the Oligocene Tunnel
Poin't sandstone o The location and depth of the borings at which
rock was encountered is shown in Enclo3ures 6-6 through 6-110

Ofr Shore Sediments

No direct studies of the ocean sediments in the vicinity of
Cooa Bay have been found in this survey, but according to Pardee
(1934), the surface of the bottom is covered with sand, pebbles, or
shells, for distance from 3 to 1~ miles offshoreo Rock bottom has
been repo:rted o Apparently the ou'ter limit of sand deposition is at
about a depth of 300 feet; beyond this depth muds prevail o See
also Uo S. Coast and Geodetic Survey Chart No. 59840

ALONGSHORE TRANSPORT

The movement of sand along the coast is dependent upon the waves
and currents which bring in and remove the available sediments accordo
ing to the competency of the wa'~er movement o •

The waves approach the Oregon Coast from the southwest from late
September to May and from the northl-lest during the remainder of the
year (see Climatology, Section 2). The winter season (December
through I~ch) is the time of greatest wave action, thus the
strongest shore currents are active and will move the fine and
coarse sediments northward along the beacho In the summer season
the finer sediments will be moved southward by the water0

The spitat Coos Bay has been built southward from the north
shore of. the BayQ In this instance) as well as others, such as at
Winchester and Alsea Bays, the wind appears to have been the princi­
pal factor in the development of the spit (Twenhofel 1946) 0 The
north ~it is also a broad dune area which supports this contentiono
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The transportation of sands cu.ong the shore causes a cont,inuing
problem a°(j the entrance to Coos Bayo Pj."ior to 1879 the channel dep't,h
across the bar \Vas about, 10 feet: Under natural circumsotances the
entrance dep-lih may fluctuate according to the changing raocio of de­
position to erosion Q The U. S. Army Corps of Engineers (1946)
report a shoaling on .!tjhe bar and in t he entrance channel during winter
storms which limits the average allowable wll1ter drafts to about 21~
feet e

Dredging of the bar is a continuous opera°t,ion~ In order to keep
the channel open to depths of approxllnately 30 feet a total of 4,245,104
cubic yards of sediment have been removed from the .bar between 1949­
195ho The following is a yearly tabulation of the nwnber of cubic
yards removed from the bar since 1949 (U tt So Arnw Corps of Engineers
nod.b)Q .

1949 --- 281,860
1950 --- 821,012
1951 --~ 694,067

1952 -~~ 1,695 j 569
1953 271,056
1954 --- ~o75, 51~O

The transporta'li:ton of sediments along -t,h~ coast by the littoral
currents set up by wave aCOGion has changed the configurat:ton of the
spit and adjacent shorelines o ~1closure 6-3 illustrates the recorded
changes since 1892. The variations in the 24 and 30 foot depth curves
from 188, to 1924 are ShO'tffi in Enclosures 6-12 and 6-130 These changes
are the result of sediment transport" jetty construction, and in some
part, dredging operations o
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HYDROGRAPfrt

BATHYlfu"'TRY

. Coos Bay is an extremely shallmi lo7at,e!"tvay~ being mostly less than'
20 fee'jj in deptho In order to acc01llodate ocean shipping, the channel
must be kep-li open by dredging 0 The original surveys of 1899 and 1907
indicate that the chal1..11el region shot'md depths of' 10 feet or less
belolJ MLLW at Pigeon Po::"nt and betvleen Nor'till Bend' and the ci't,y of Coos
Bay0 Depths of about 14 feet below ~~W existed at the entrance and
Pony Slough Shoal near the Jarvis Upper Range 0 The mrodmum channel
depth "Tas approximately 50 feet beloH I{LLW' near the Charles'00ml Coast,
Guard Station. The channel dredging record up to 1932 is i~ustrated

on Enclosure 6-40

Orig~~CoI~dition of !~

The. original condition of Coos Bay is br:i.efly described 'b-.f the U. So
Army Corps of E:ngineers (1946):

Prior to imprOV01TIeITG at Coos Bay, a channel existed across
the bar 10 feet d.eep and 200 feet 1\Tide, 't-rhich i'ollo'Y1ed the nor-th
spit in a tort,uons CCllll~se in'GO the inner bay0 From the en'crance
to North Bend, a controlling d"epth of about 11 feet, with a mini­
mtlln width of 200 feet nrevailedo Above North Bend the channel
narro'tled gradually to the tm-Tn of Coos Bay (11al"'shfield), t'lhere
it, 'YJ as onljr abou-lJ 50 fe et w:lde and 6 feet deep Q NurnerO'l..'l;.S shoals
over its entire lengt.h restricted use of the bay to small coas'tal
vessels 0

The original pro;ject, authorized by the R:lver and ,E.arbor Act
approved March 3, 1879, provided for the const~uction of a half=
t,ide jetrt,y from a :po:int inside -~he en.'crance about 750 :t'eet below
Fossil Point (mile 2.2), on the south side of '(,11e bay, on a line
tmtTard the east. e:~i.d of Coos I-lead, the struct,ure -1:,0 bC::1 of Vlood and
st.one or stone, C1-S should be fou.nd best o The object, of the je'tty
'tlTas to pre'\"ent acc:cetion to 'the south end of the sand spi"c on the
north sidE of t,he en,trance and to open and maintain a deeper and

more direct channel across the bare

The characteristics of the channel have been markedly changed
from the original conditiion due to the continuing dredging pl"ogram Q

Flood deposits, normal river' deposits, uLTld blo1'ffi sands, und along-
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shore tra.nsportation are continuously aft"ecting the channelo The U. So
Arnw Corps of Jili1gineers (1946) describe the channel in the follo1tling
l'nanner:

Sh.oaling on -the bar and i.n the entrance channel du.ring winter
storms li.l1lj:\:'s the average allolfable 't'linter drafts to about, 21~
feet as set, by the su.rveyor for the San Francisco Board of I~ine

Under~"Jri"tiel"'s0 Flood deposits in the u.pper bay above t,he railroad
brtidge, dur:Lng spring rains, limit, summer drafts to abou"c 23 feet 0

Guano Rock is a rocky reef about 4,000 feet inside the outer
entrance 0 'the highes.!li POin.lli of Guano Rock is 1,300 feet south of
the nO~Gh jetty, and the surface of the reef descends toward that
je"t"ty. The controlling depth to rock t>1here the channel croases
the reef is 24 feet. Access olio the inner bay is some't-lhat, diffi­
cuI"" because of a shaY') "~ul"n of 92° and radius of only 2,000 feet,
i11 the channel at, approximately mile 1." just inside the rock
reef abOV6-Il1en"(jioned Q

The controlling depths of Ooos Bay and the Coos and ~4illicoma

Rivers are also discusse.d by the U. S. Army Corps of Engineers (1954):'

Controlling depths are 26 feet on "~he bar and 23 feet from
the entrance to Coos Bay (Survey of April 1954) Cl Project, "dept,h
of 30 feet, :Ln this a.rea will be res"t,ored by maintenance dredg~'"lg

h1 Fiscal Year 1955G COITGrolling depth in Isthmus Slough to
~ullington is 20 feet q

[The con1irol1ing depths areJ about 4 feet from the mouth
of the Coos River and 2 to 3 feet in the Sorrt,h Fork and }lilli­
coma to the head of Navigatiol1G

Depth and Profiles

The U. -S. Army Corps of Engineers have periodically surveyed the
bay in conjunction 1,ri.th their numerous project,s of imI)rOVement and
mainten£nce~' So~~dings for the entire bay and specific portions there­
of are available from 1892 ·to 19500 L~ conjunction with a eurrent study
~J the l'irmy Engi!leeI'S in 1932" profile and cross sectional studies 't'1ere
made 0 These compare the original batt,om configurat,ion of 1899 and 1907
with the surveyed conditions of 1931 0 Borings carried on by the Corps
of Engineers show that rock underlies the veneer of channel sediments
at the Pigeon Point Reef area and at the entrance to "lihe bayc The
results of these borings have been discussed in SeC"liion 6, Recent
Sedimentation. All included charts, profiles and cross sections,
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etc., pertinent -GO tihe ba-\jhymetry of the bay arc listed in Table 7-J.. 0

Additional charts conc01-rned ,dth r:;pecific projects and area soundings
can'be obtained from the U. S. Army Corps of Engineers at Portland"
Oregano

SHIP~A]fiEJKS

Records of shiplv.cecks are available from 1870. These "are now on
file as Records of Assist/arlee maintained by the U. S. Coast Guard Life
Boat Service and Record of Slupv~ecks formerly lnaintained by the U. So
Coast Guard Light House Serviceo
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u. S. Army
Corps of En.--
gineers No Q Date

Enclosure
Noo

7-1
7-2
7....3
7-4
7-5
1-6
7-1
7-8
7-9

7-10
7-1J.
7-12
7-13

1-14
7-15

7-16

7-11
8-2

6-u.
6-6
6-7
6-8
6-9
6-10
6-11

6-12
6...13

CB-lc:=26
CB-1-35
CB-l-55
eB-1-87
CB-l-109
CB-1-119
CE-1-126
CB-I-IS7
CB-1-359

CB-1-38L~/2
CB-1-388
CB-J.-391
CB-1-138

CB-1-1,6
CB-1-182

CB-1-209/1

CB-1-209!.3
CB-1-209/4

CB-1-209/2

CB-1-62
CB-1-63
CB-J.-83

I CB-1-92
CB-ldo139
CB-I-1L.7

GB-1-116
CB-1-117

1899
1905
1920
1920
1924
1924
1925
1928
1947

19h9
1950
1950
1926

1928
1930

1931

1932
1932

1932

1916
1916
1919
1921
1926
1927

1925
1925

Errtrance sOundlllgso
Err~rance soundings.
En'~l"'al1ce soundings.
En:hrance soundings.
Err~rance soundingso
Erl'lir~"1ce soundings"
E.....l'hrance soundings It .

Pony Slough Shoal soundingso
En·tranceJ Charles·ton and South Slough
soundings Q

Nor'lih Bend ChaI1..nel sou.ndings o'

Charleston and South Slough soundings~

Chax'leston and Sou'jjh Slough soundings 0

E..-r0rance Survey, cross sec'tions Shovling
ma:berj_k-l1 Gxcavated a11d profile along
channel.
Profile Pony Slough Shoal.
Cross Sect,ion be'(jlleen Jetties from 1925
to 1930 0

Centerline of cross sections and ch&Jnel
profile 0

Comparative channel cross-sect,ions q

Location of cross~sections on Enclosure
'7 ....~t7 0

ChmU1Gl profile and dredging record
(on. "~idal and silt, scour rela.!(,ions) 0

BoringG near entl'ance o

Borings near entrm~cea

Bm:-ing ~·c Pigeon Point Reef Q

Borings at, Guano Rock Reef' 0

Borings at, Pigeon Poirl"ti Reef 0

Borings crt Pigeon Po:!.n'(j Reef' (1916­
1927) 0

24 foot CUl~ve at entrance (1855-1924)0
30 foot curve at entrance (1855-1924)0
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P~1i8IC1UJ OCEANOGRAPHY

TIDES

Ths tide in Coos Bay is of the mixed type 't-1ith i!.J.~qualities ill
both "~he high and 1ml1 ~'la-ters ,';hich are some't'1hat largej,'t in the 10wo

The mean and diurl:.al ranges, respec'i:,ively, decrease from '02 and 1.0
feet. Lllside the entrance "(,0 407 and 6 0 7 feet a"t Empire, and ·\jhen in­
crease to 50 6 and 7 .. 3 :E'ee"i:, at the tOrm of Coos Bayo The t5.me of tide
becomes progres8ivel~:l lat,t:;r on passing inNard from the en·trance; at
Empire and Coos Ba;i j:ii :i.:'3 40 minutes and 1 hour and 25 il"iLnl):tes later:J
respectively, than at, the ent,ranc8 o At E.'1lpire, high ·iiide occurs on
the average at the u~~0r and lower transits of the moono

Tide Sta-Liions

The tidal predi<:'Ciions for Coos Bay are based on "Ghe published
t:LtTies and he:Lgb:~s of high and lot-1 ~·jaters for each day of "hhe year at
Humboldt Bay (Do S. Department, of CO!!ll11erce Coast and Geodetj.c Survey
1954) r, Tj_dal h£!'Dlonj.o const,an.!liS are published for Htunbolclt Bay (U 0 S Q

Department of ComITleree CO:lst and Geodetic Survey 19lt.2.; Interne.tional
Hy-JI'ographic Bureau 1933) and for -the city of Coos Ba~r (I-!iarshfield)
(U 0 So Depar·(jment of Commerce Coast and Geode·c.ic Survey 1942) 0

Additional tidal data for ·the fo11moling sta:/:'ions:

1 0 Coos Bay Entrallce
2 0 l1ilpire
30 City of Coos Bay

consists of: the t.ime of tide, height, of high 'VYater (1955), a.nd rat:lo
afranges compared to the tide at, Humboldt Bay (Uo S. Depart,ment, of
Commerce Coast, and Geodetic SU1've:l 195h); the high Ha:c,el"l interval" (prior
to 1955)" .Itine mean l"<:.mge of tide and the diurnal rang=3 of tj.de (U. SCI
Department of GOllID1GI'C0 Coast an.d necdet,ic Survey 195i.!o); and ·the eleva·{iions
referred to. meU11 lct-Ter 101'1 i'1a'~er of· the following planes'~ highest tide'
(estimated), mean l1:tghsr high T..Jater-,·mean high 1rJater, half tide level,

meCl!"1 101-: "t-Jatex", mean lm',1{~l" lovl Hatel'), and lO't'Jest tide (estima"lied)
(U. S. Departmeu·b C.r Commerce Coast and Geodetic Survey 19b6) G

Monthly ~idal Variations

The tide at Coos Bay folIous the rnont,111y lunar cycles -l n response
'lio the moon I s chang:Lng phase, dista..'1ce, and declil1at.·ion as fol1ol'Js:
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Lunar Cyc~e

Phase
Parallax
Declination

I'JIeasuI'13 of'
Tidal Effects

Sp:::,ing to neap range
Perigean to apogean range
Tropic to mean diurnal inequali"~y

Hatio
Lag of 1'1aximum
Effect in Hours

This dependence on all three factors indicates a complicated
monthly variation in tide.l range o However" these variations are not
large compared to the daily differences in range o

In add~tio~J the tin~ of tide relative to the moon's transit
undergoes monthly change~ A maximum deviation from the mean of about.
two hours can be e::q1ectedQ

Tidal Datum Planes

I-lean lo,'mr low water, based on two years of automa"tic gage records,
is the datwn fer the char'lis of Coos Day (U 0 So Department of Commerce,
Coast and Geode'tic :3urvey 1946) 0

Sea level ~vill undergo variatior~ over periods of a day, month,
year, and longero The long-term trends of sea level can be expected to

. £01101'1 those fo:~' Seattle and San Francisco (Marmer 1949, 1952) c The
y"early variatio:l 'Hill be so:melvha'b similar to those at Astoria and
Crescent City, out Hill also depend on more local seasonal cl1anges in
runoff and ocea:,1ograpm.c corlditions (Marmer 1951) 0 Shorter period
fluctuations are gencral1.:r unpredictable o

Semidiurnal Wav3 in Coos Bay

The behavior ea.f' the tide in its passage into Coos Bay has been
studied b-3' 'bho U S. A-'l"'l~Y Corps of Engil1eers (1932) 0 They give 'ime
heights of the fOllm·I:i.llg planes as functions of the distance from the
entrance: high3st -;:,:i..do; mean highe:c h:l.gh watel"', mean lO'tver high 'Vrater j

mean 'hide level) il'.ean higher lOiS l-rat.er, mean l01:Jer 101<1 water, and lot·;r­
~st tidell

The instan'i.ianeous profiles of 'c,he vlater level at, "t,iilles of 1-TI-lH\"l
slack and ~~W slack and the tide lag from the entrance have also been
determined as fWlotiona of the distance from the entrance (see Enclosure
6-3)0

Comparison of Me!~~~~ed and Predi~ted Tides

The predicted and measured heights of high and low waters have been
compared for the cj:i:,~r of Coos Bay, E.rnpire, and Charleston (U. S. Arrnj'-



Corps of ~~inecl"s 19.32). III nddition t.he Pl"edicted and meas'i;x'oo
heights throughont a d5.uriJal cycle ha-Is been compared. Jl maximum
deviation of about 1 foot was noted in the high and low water heightso
'rhe plotted data ar'a available in Enclosures 6=-3 and 80 1.

"TIDAL CUIUmHTS

.In Coos Bay ent:~r::nc:;), the averag0 and "tropic tidal current veloci'ties
are ~.O and 2.7 knots, respectively. Dul'ing long rlUlou·ta an ebb currerl"G
of 5 knots haa been f01.Uld e"t Guano Rock" and up to 7 knots at the bell
buoy" same buoy beit~K~ I'1.U1 UJ."1der at tims in winter months. Flood current
usually haa a maximuru velocity of 3i- knots CU. S~ Department of Commerce
Coast and Gaode"tiic Snrvey 1951).

The time of Ellack watej."» at the entrance to Oooa Bay varies with the
height or the 'hide. The ebb runsfrom 1 to 11- hours after low water,
and the flood :n.~clm 1/2 to 3/4 hours after high water. '!'he time of change
of current at N01.·th Ee11d is about 45 minutes later than at the entrance
(U~ S. Departmellt of Commerce Coast and Geodetic Survey 1951)

Ctll l1"ant tu~)J.08 li8'~ ·;;}:!.B time: di?~':\e~:nc~ and v'31oci·Gy ratios for Coos
Bey ectrc1uce wh:ieh m;:ik'~)r:;J :1:l:t por:Js:lblc '~o C'.or:i.v'e its ms::d.iil'Q;U flood and ebb
ct'!,rre:nt valoci:~:lc:J !i:~(l J:~':'i timo of m?l:l:imr:.L1 Gbb, tlvod~ ~:~la slack waters
i1:'omths re£(!)!~(~:>J"(Je (r~icrti:i.::>11 1"E'edit;"tiCil1\3 (D'o :j~ Depa:,;-'tm3r:j of' Canmal"ce
Coast f:no G·exo"G1.c f..;~~I)YlC,V 1953a) •.

leo L1,1).7, :::):.;~ ~:'.~.(~ .'T:; ;.;lj::~1::.101 vi:l.d'~hs: ~X.,L~:J e.1'1Ct MTZI i38ctiomJ.
8.2'6I:H::1.; ~"n6 ':~h:;) :H.: '.:~). c"b::J '~::i~~l p=i::L:::~ U.PSijL"i~am :1,1 :~~t.n.ct::10llS

or '~i:c f:!.~r;;.:.ln,:~',.: ·2:.JS"(·:·.'i~E:I~ :eJ"~~Ll ·G~.'.e ~0rd of 'th0 j et-:jie a.

~~. Ave7....ag'.;'; :.~r'G;:I./):;:··~8::1 j;'o"i.;ic.; fl)};.:J~/I~,r:V~m j~a·liio lor ehb MFJ·Iiji-MLLVJ,
area/pl"jem. def2::1.gn Z'l:"ijio" mf:1ximulll bottom vi~locity at mean. ebb
range (lnlllVi."tfL:£'IW), average ebb velocity, ma."rl.mum bottom vel­
ocity at m.enn flood range (MLLW•.liILHVl), average flood velocity
as flL'rlctior.',r~ of tbe distancG upstream froln the end of' the jet"ties.



3~ l1e&..11 v(locj:t,~r in -lihe ver't.ical for each boat posi'cion and
to'hal section dlscharge as functions of tide stage for
each of threE! sections ncar the mou'lih of the Bayo

40 7.lidal rrism VOllUi10 as a function of phase range f~r the
above three ti ections 0

50 Naxir:1tU!. discha~:,ge as a func"Gion of phase range for the
above three aections~

6. Velocities on flood and ebb as functions of phase range
for eight secJGionso

70 Bo'litom ebb veloci'(jJt e.s a function of area/prism ratio c

The locattcn of the boa't positions and cross sections is shown on
Enclosure 8-2 0 The relatj.onship bett'1een 'che above fac-c,ors lna.y be found
in ~1closures 6~3 and 8-30

Surface Ctu~rents-------
Surface curren'~s have been measured at approximate bil'leekly inter....

vals at 5 stati~iS in Coos Bay from 11 January 1930 to 20 Februa~ 1932
and a'l; 4 statj.ons in the lower 5 miles of the Coos River from 12 January
1930 to 25 October 193J. (Queen and Burt 1955) 0 These measurements were
taken from a dock near a '::.iJn.e of half tide at each stat:i.on o They there­
fore represent ;urronts at the approximate times of max:i.mum curren'(j but
somS1iha'/j to the side of the chal1Ilel out of the strongest tidal streanlo

The ebb currents 1'1e1"e €;enerally stronger than the flood o The veloci"tiea
depend on 'iihe tidal l:'ange and the river runoff and var:ted from 0 0 2 to
2.7 knot.s for ebb and 0 0 2 to 1.1 lalO'lis for floodo

Additional ·~urrcnt measurements were made a t hourly intervals for
one complete ti-ial cycle at Empire and the city of Coos Bay and for a.
partial tidal c:rc1e t:n the Coos River.

The U0' S., A~:'Ii1Y Corps of Engineers PoZ'"(jla,nd District (1892, 1901,
19252., 192.5b j 1)38a, 1~'38b) have made flood and ebb drift measurements
at the en·trance under various stages of jett,y constructiono The ma."rimum
midc!lannel veloGi'tiies ShC1J!1 between the jetties are someT:7hat in excess
of 3~ kno·ts 0 T~le abb current apparen'~ly fans directly au"t fl"om the
entrance, while the flood has a pronounced southerly set towards the
jetty mou'tih (sel:) Enclosures 8....4 through 8...10) 0

Current obs~~rvat.ir:>l1S"131"e made across 'c,he charmel a'G "Ghe fJi-te of
'the proposed ~ljJ.lamErcte Pacific Rail~;ay Bl"idge in 1912 bJr thH Uto So
.Army Corps of E:Jgineers g The nlrodJnwn velocity on the cen'Ger line of
the dredged cut., obsel"ved by current. metier at the flood "~ide 1;Ajas 2,,25
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lmots 't·1:i.th '~ido at 6 ·feet, l"angG of "c,ide 2 0 7 to 8,,1 f0e'li~ '.:.lle maximlun
velocity on 'Gho centGl:'line of the dredged cut" observed by current 1Iw·(;e1'

oli -'tihe ebb tide'vIas :2 0 54 ;{no'~.3 w:i":,ih the -e,ide at 4 fee'~, range of tide
801 to 1 0 6 fee'~Q A ntl"ong southerly l·!ind1'as blowing at the ·time of
these observat,~.onso On .1tihe follouing day~ rlhen arif'ti observations Here
made, the 'Vl i."I1d uas calm (see Enclosure 8-11) 0

Bo'litom Currents

Bot"bom curj.'ent ohsr:;rvations, mostly crh 2'feet above "tihe bot.tom, have
been take'l1 ovel" a '(jidCl.l e:.'FclG e:h s~veral statdons in each of 32 sections
throughout, Coon Eery CD OJ S. ArliTj' Corps of Engineers 1932) 0) ~"'his informa­
tion is preserr~ed in figures as follows:

1 0 Bottmn current measm"emen"ts and "tide hc;ight as func-'Gions of
·time for each s"t,u"vio!lQ

2 0 :l'he paoiihs of maxir:n.un bottom velocities in the 6trGUal'Y
channel 0

34 Bottom current dj"~jtr'ibutioll across 17 sections for the
four t,:·.des of a. mean '(,idal cycle.

These fi:glll'es m.a~, be fOllild i.n Enclosures 8-12 through 8c,15 0

Vertical Dis'~:L'::4but.:lon of L,1.U';;,elTGS
~~. ..-.- ---..~a..d....~ ........~

Tidal cu.rrent v(~1oc:!:Gies ovex1 one or 'Gvl0 days have been measured at
6 foo"(, intei·va~.s o:r depth i'm:- ea.ch station in' 3 sec·tiona nec.lr the Bay
entrance (U. S., Ax'my Corps of En.gj.neers 1932)0 The ver-tj.cal clU"rent
o':Lsiiril)u'tion i~j plot";~ed. as a i·unc·~ion of 'time for each ~j"Gatj.onc These
figures may be found in E~lclosures 8~1 m1d 8~l6Q

~:he uppe:c :"e,~;el" VE;lo(;i'tiil~s Sh01'J~.l froLl the above data are mostly
larger than' those at depth and mal "..:le !i10re 'than three ·~imes as great,
en oceasio:n. r••'here :1..s l:i.ttle d:i.i'fe:cfll1Ce in "i.ihe phase of "C,ho curren"/:'s
in the same ve~'t,ical planr~ 0

Offshore Tidal CUrre!lts---
Tidal cm"runt Iileasurej":lenOGS have been made from five light vessels

along ..llihe PacD:ic CoaS'jj oJ: the United States in d ep-'lihs ra.l1g:~.ng from 20
to 30 i'a',homs )1armeJ:' 1926) CI .b.t some locations the mea8ured currents
ere strongly :influencod. by adjacen-'Ij entrances to large inland bodieB of
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1"Jater 't-jhile at others ·thc;re is no S1J.ch effect" In all cases the
currents were l'otar~yo At, times of. high via'Ger 'Ghe set ~1 as generally
i.n ·i.ihe nor·lihea8·~ 'qua::lj:'an"t fl ~Che dil')Gf't:lon of :ma:~ili1U.lil cux'rerrt follo'Vled
-the general trend of the local shorel:i.ne although ·the effec·{j of: on­
sho:....e t,idal flo1'l was evident in some cases 0 The ma."'Cimum tropic
velocities ranged from about 0.1 to 1 0 1 knot,so I·G is Gs·ii:ullated that,
at a dep·~h of 20 to 30 i'a.tlihoms off the Coos Bay entrance ~ the ·tiropic
velocity V70uld be about ool~ t.o 0 0 5 Imot o

1'JLYld 11aves occur:Lng in Coos Bay maj- be either gCl1Grated by ·the
locall'lind or'the result, of l'laves and sHell entering from the Pacifio
Oceano Since ·Mle Bay has limj.'Ged fetches and is well protected from
'Ghe ocean, its uaii'es, in general, can be expected to be moderate in
Si30 0

Ofr .!Ghe adjacent coas'G in 1'l:Lilter, seas greater than 8 feet and
5t'70118 gree:t,cl" ';;han 12 feet occur from the westerly directions about,
20 and 30 pSl"ceu't of ·i.ihe timeJ respectively (U o S. Navy Hydrographic
Office J.9t~h) G

Local Wind Waves

Have condi'Giolls in. 't,he Bcxy can be derived from ·vlj.nd observations
in ·lihe surrounding aree. o The follo~'1ing 'tvind information is a'vailable
for this pttrpose:

1,) vlind Chal""GS i'or -the yew:,s 1916, 1918, 1920, 1922, 192~_,

and 19330 . These contain -,(.he mean velocity· and durv.tion
of prevailing tJinds at. t,ha entj.~8.noe to Coos Bay (U 0 So
A),"my Corps of E~ngineers Por-liland District 1926) C)

2 r. 11ind chm""t :L:o:L' t.he t.en=year period 191.5-·1925 s:Lrrilar
to ·the above (U c S. Arlr~T Corps of E..71gil1.eers POl'tland
District 1926)"

3 ~ l\lind ehni:'OG [).\l5.ng 'i:Jle rnean velocj.:lijr and clUI'0:i::!.on of'
p:S:'evc~:Lli::1g 'i'Ji:~.l.d~;; at COO~3 Bay £'01"" -the yei-J," EH1d:'.ng Ma~l

31 "LCl,')l \,'ii. ~)'. ~'.L"." ..~" (10 """;,,,,:, of' Ri"'l",·"ii'lt:lr.l·.L~S 11 -1)• J ... '. v .... I ... -. " ••' I -~.:J - -"".b._.._....~, co u. ~
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SQ Table gJ..v::.ng d:Lrection of uind by months a t "~he entrance
t,o Coos Bay fI'om July 1915 to July 1925 (Uo So Army C01"pS
of ~1gineers n~ do).

6 0 Table giving direction of 'tiind by m.onths at the entrance
·l:io Coos Bay :::or the year 1933 (U" S~ Army Corps of Engi­
neers :;.1 0 d.) ~

7 0 A velocity-duration CUl''J'e tor d:trections north, east and
sou·liheast fOl~ Nor"tih Head, v.Jashington is shown on Enclosure
8-1711

8 0 lVTonthl;l "lind roses and the frequency and duration of high
stu'facH vJinds j.n Puget Sound Region of 1rJaahington (Harris
and Ra"ttre.y 1954) 0

This 't~ind :1.r.w:orl'l'iatj.cn is SUlIID18.rized in Section 2, Climat,ology
(see fulclosU1~e 2-1 and Tables 2-6 and 2-7) •

.2!fshore . ~~i:~~.?, .§l';,el-l j and Surf

Data on -r,lle dist:c:H1u·Gio:"1 of waves in the open ocean off the Oregon
coast are available as follows:

1 0 Pel'ceno~age 3 l,).f' high and 101;"1 seas and s\-Jel1 in winter and
Slll7lft18I' (D:i.gelow and Edmondson 19h7) 0

2c. The z'elative annual frequency of iJaVeS of different heigh"lis
in the Nor)tih k'c.cific (Bigelou and Edmondson 1947) I)

30 Percentages of' high, mediwn and 1m"; seas and Burell from
each dirac"Gicf.'. for each month of the yea.r (U 0 S. Na1t'Y
Hydrographic Office '194L~) 10

40 Pereea~ages of' \iaVGS in the approximate height ranges
0-3 i'S8t, 3-3 fecojj, 8-20 feet and over 20 feet for each
mon"~h of t.he Jiear (Mar:i.t,ime Safety Agency 1951; U0 S Co

Nav'Y I~rch"ogI'c.phic Office 1943) r.

Waves

Sorne photographs iiaken of surf' along the Oregon coast and a few
heigh"tis and periods of ·the associated breakers are given in the follow­
ing repor-·ts: Unive:csi'l:,y of" California (1946)" Isaacs (1947)" and
Bascom and McAdam (1947)0
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Have he:i.gh~jjs and pel"iods from Apr:i~ 1947 to June 1948 have been
obtained at Heceta Head about 50 miles l1or'c,h of Coos Bay (Chinn 19~.7;

Serville 19L~7; 1-'Jiegel 19h9a, 19h9b) 0

Sea obsEll"va"tions are recorded a t the U. S. Coast Guard Light and
Lifeboat, Stations a.t approxima"te 4-hour intervals.

Tsunamis

Sea waves occur along the Pacific Coast, of °t,he United States from
seismic actj.vit~y- around the periphery of the Nort,h Pacific Oceano Dat,a
are available on the '~sunarn:"l of April 1J 19!~6 1tlh.i.ch resul°l;,ed from an
ear"lihquake on ~ '~he nort,h face of t,he Aleut,ian Trench, south of' Uniw.ak
Island, at 53ti° N., be"GHeen 1630 and 16}-J.o \"1. (Bascom 1946; orBrien
1946; Roop 19l~a, 1946bj Bttiletin of the Seismological Society of Ara­
erica 19h6; ~?ral1SB.ct,:tons of the iuuerican Geophysical Union 19!~6) Q

The tiJnes of cu."rival along the Uni-'ljed Sta'ces coast, were 'tn'lih:in 2~
hours of each ot.her and can be e:irplained by shal101'1 ua'ter \"lave ~l-teory lJ

The heiglYGs recorded 11anged from 1 to 17 fee'Go There 1'~as no consis'c,ent
varia~ion of heiglYG along the coagt; evidently "che local bat~etry of
°t,he shelf if criticeJ. in thj.s regard~ In the tsunami of April 1, 1946"
the largest, heights VJ ere rea.ched in those bays which had a southerly
e}..~osureQ

Data on ,1Ghe "tsunami of NoverP..ber h, 1942 compared to the one in 191.1.6,
indicates a roughly simj~ar dis"tiribution an.d magnit,ude in heights recordG:O
ed at tide stations o These heights however are generally less thm1 the
m~"C:imum observed :1.n the s1:trroullding area (U. So Depar"~ment of Commerce Coast
and Geodeocic SurVGjt 1953) 0

1:i.s·liings of o·tiher °Gsil.namis are available in U. So Department of
COlnmerce Coast. cond Geodeohie Survey (1953b), Heck (1947), and Holden (1898)
(see also secJGion on Seismology) •.

WATER CHAHACTEHISTIGS

Coos Bajr is an E;S"GUary of the positive type where pI'ecipi"tat,iol1. and
runoff exceed evapoI'at.j.cI1. The Coos River enters"G he head of the Bay
and supplies most of the fresh va-ter o This river has no"t been gaged so
the exact annual runoff paolitern is unlQ.10"t1no. Ho'tv6ver, since the drainage
area is small (820 sqo miles), has little sno't~fall: and extends only a
short distance -i nota "(,11e coas'bal range, it, can be assumed that the runoff
£01101't8 the local prGcipit,at,ion pat,tern (see Secoliion 2" Climatology) 0

A narrow dredged en"trance, flanked by jetties, permi:Gs access to the
ocean lvater a"lj essent,ia11:y" all depths in the bayo

0!11~r meager ii1formation e::n.'"is"Gs on the -v, a'~er charac"l:.eristics of" Coos
Ba:r. John Queen observed temperature, sa.lini-cy, pH, difJsolved oxygen,



a.Yld occasionally hydrogen sulfide, a.t approximately bil'leekly intel'vals
from Januar:r 1930 through ~1arch 1932 (Queen and Burt 1955) a"li the S"liat­
ions shmi:t'l in Enclosure 8-18 0 The Coast and GeodeolLiic Sl.u"Vey rneasur'l~d

the temPerature a.nd density at a tide gage station near the entrance
(470 2009 f N., 12J.~o 19 Q 3 r l·le.) in 1933 and 1934 (u 0 S. Departlitent of
Commerce Coast, and Geodet,ic Suxvey no do, 1952a, 19.52b)o See Enclosure
8-190

The Scr:i.pps I11s-'Gitution of Oceanogr~phyn~asured salinit,y, t;emper~

at,ure, and minor constituen"'Lisfrom 50 to 75 !lIiles offshore at various
times since 1930 (Uruversity of California Scripps Institution of Ocean­
ography 19L.9-51; Sverdrup 19i~3) 0 The University of 'IJashington ran a
section to within 13 wiles of the beach about 27 miles north of the
entrance of Coos Bay in August, 1939 (Thompson no del) 0 See Table 8-1 0

Salinity Dis"Gribu·liio.!!

The s alil1itj:- of the o'~ean wa'Ger d:irectly off the en'lirance of Coos
Bajr has no'c been measu.red buJG can be estimated from Scripps Institution
of Oceanographymd Univers:1.ty of ~·lashington data "to l""ange from 320/00

to 340/000 Repor'ted valuer> beloH 33%
0 reflect coas·lial dilutiono

Salinities appreciably exceeding 3ho/00 are open to questiono The annu.al
salinity pc.t·cern foi' ofi'shorel'ater i..'1 this general area in 1949 sho·(~ed

a maximum in October of about. 32 0 7% 00 The rection run by the University
of Wash:u1.gtcn in August 1939, which extended farther inshore, showed some
:L"flcreas(~ in sal:i.nit~T tot'Tal"'ds the reach Hith a value of 3305% 0 at the
surface? The c castt:~ salinity wj.ll be affected by precipita"tion and
runoff -,·rhich drops to a minimum in August and by upwelling which appears
to reach a 1ilax"llilUDl at, abou"'tj ·t,he same perioda

Inside Coos Eay~ the sal:Lni"tJr 1i~..r:Les from the oceC1J.'Lic range given
above "to t,hat of fros!l Hater in the river discharge. The phase of ·the
tide and "the runof.f largely determine t he salinity a t any particular
place and time. Sunh CheJlgc-HJ 8.S occur in "l.;he oceanic salinit~l will be
only a secondary factor in affect.:lng the s alini-t,y Tlli'jjhin the bay0 ~ehe

S~~f8.ce sal:i..n:i"ii:y· along channel (from Queen and Bur-;j 195,) is ShO'\o711 in
Enclosure 8-20 fCl" IIe~L'ch and Sept.ember o These mont,hs are near the annual
salinit,y ex"~rGmes. The il1Cl"t3aSe ill sur·fa.ce salinit,;y- lIrlth inc!'eas~ in
"bide height is read:Lly' appai"Sn"t :1.11 ~closure 8-20 0 During periods of
10"1 river rt1.rlof'f" the Il10st, abrup'~ changes in salinity occurred at Empire
(Sta"~ion lV) and a-h the Coos River mouth (S·cation 1Jl[I). During pe:....·iods
of high river runoff, ·i:ihe s alini·t,y decreased rapidly and uniformly from
tho ent.rance upstream for 12 miles o From this point on to Station XI,
the wa·t~7r was essenJtjj_ally fl"0Sh o Except near the river mol.l't,h the vater
column was quite tvell lnixed from the surface to the bottom~ Surface
salinit,ies at high 1"w:ce);, m:~asured periodically at three stations 1.:."'1
the Bay (Enclosure B-21) shm·7 C).nl1ual minima from Jarluary to March and
maxima in August. or Sep"c,embel" 0
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TABLE 8-1 0 Oceanog-.C'aphic Data 27 Miles North of Coos Bay.

Stat 1 Lat 43°48' Stat 2 Lat 43°48'
Date , August 1939 Long 124°28' Date 5 August 1939 Long 124°35'
Time 1,500 Depth 67 fm. Time 1350 Depth 144 fIno

DEPTH TEMP SAL 02 P04 DEPTH TEMP SAL O2 PO
(m) (Oe) (% 0 ) (nlg-at/l) (jug lDat/1) (m) . (Oe) (% 0) (mg...at/ll (~-at/l)

0 10040 33051 00 582 0 0 9 0 12 0 35 32 Q 88 00,66 006
10 100 40 33053 0 0 579 00 1 10 120 25 32 0 90 00 571 00 5
20 90 11 33057 00 420 l oh6 20 110 12 330 03 Og,22 00 7
30 91100 33 0 64 00 381 IG76 30 9014 32 0 99 0.464 0~85

50 8044 33073 0 0 321 21118 ,0 8 0 69 33048 0~379 10 62

75 70 67 330 89 0 0 243 20 24 15 8 010 33017 0.368 10 88
100 7~24 33096 0.215 20 04 100 80 31 33 0 86 00324 10 88

200 7002 340 02 00201 20 02

Stat 3 Let 43°48' Stat 4 Lat 43°48'
Date 5 August 1939 Long 124°,0' Date 5 August 1939 Long 125°0.5'
Time 114, Depth 375 fmo Time Depth 776 fmo

DEPTH TEMP SAL 02 PO% DEPTH Tm-n> SAL 02 P04
(Ill) (oe) (0/00) (n~-at/l) (jUg-a /1) (m) (OC) (0/00) (mgll:lat/1) (;ug_~at/1)

0 11076 32 0 94 00 576 0.6 0 10 0 87- 33037 0.,6, 0090
10 11 0 05 330 22 00 555 0 07 10 10~77 33.51 0 0 548 1 0 05
20 101>0, 33 0 26 0 0 514 O~9 20 100 39 33055 00539 1 0 10
30 9.81 33058 0 0 488 1 0 34 30 9059 330,8 00491 10 30
So 90,5 33064 0.. 475 10 38 ,0 9.034 330 66 00473 1034

75 90 00 33 0 69 0 0407 1 ..40 15 8070 33~77 00 386 2004
100 8024 3308L~ .0 0 319 1 0 58 100 BvO, 33 0 84 00 .310 2 0 04
200 70 03 340 02 0 0 205 10 76 200 61)69 33096 0.198 2·08-. (I

300 6047 3400, 0 0 150 2.24 300 5096 34004 0.120 _20 12
400 6 0 05 340 09 0.110 2028 400 '0,4 34.09 0.083 20 36

,00 5055 340 13 0 0 076 2~40 500 50 25 3401.3 0.011 20 42
600 4Q05 340 25 0.043 2,64 600 40 38 34,.22 0 0 030 3040

700 40 64 340 2$ 00 03, 20 84
800 4042 340 29 0.024 30 20
900 4004 34034 0002$ 30 10

1000 3076 34042 0.021 3~10

1200 30 14 34049 0.040 20 95

Table compiled from original data on file at the University of Washington
(Thompson n. 4.)0
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The surface tcrr~erature of the ocean off' the €lybrance of Coos Bay
is estllr~ted to rculge from 8° to 16° Co during the year 9 The annual ~~­
imum found by Scripps Institution of Oceanography for offshore water in
this general area in 19h9 was 1507° Co in Septembei." and Oct.ober.. The
surface teD'[le:r.'1a,"liure a"1:, a station 13 miles off "the beach, run by the
University ot Washington in August 1939, was 10.4° c., about 2° Co lower
than at ·t,he. nex"'u s"bation 18 miles offshore o Uptiellil1g" lV'hich appears to
reach a maximum about August, gives lOl'1er surface temperatures 'Gl'lan vlould
be expected from seasonal 'uarming 9

Inside Coos Bay, the temperature during 1930~1932 varied from 5° to
240 Co (Queen and Bur'~ 1955) vdth the fresherw ater exhibiting tbe grea"li­
est range. The"tempera"Gure is less affected by phase of tide "bhan is the
salinityo ~:he surface 'temperature along c}1.:anrtel (E..1'lclosure 8-22) increas.,.
ed from the mou"th to "jjhe head of the Ba:)r during the 1;varming months, March
to .August, but decreased from Sep"l:iernbel" to February. 'Ehe difference along
"lihe channel variedii"om less than 2° C. in the w:L,ter to more than 15° Co
in the summer. Surface terllperatures at high'tV'a-cer measured periodically
at three S"tu:t:lons in the Bay (Enclosure 8-23) show"b he annual minima in
January and maxima :i.n Julyo

~her Chemical Prop~~

No reliable inforn~tion is available on the oxygen distrib~tion in
Ccos Ba~To The data obtained by Queen indica'bes "bhat the minimum oxygen
content to be not less "than 2 ml/liter o .

Hydrogen sulfide ~"ias found to eJ-::is'{j in the landliard end of Coos Bay
in concentrations up to 1 0 2 ppm during the aut~, months~ indicating a
partial stagnat:Loil of iihe salt, lola"ber g Usually -che concenliration vlas
leDs than 0.4 ppm.

Queen measured the pH of the Hater on a felY' occasions and found
the range to be from 6.6 to 8.00
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No~ 6035-1 '~~1l'U. 12 t
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Harmer, H~

1926.

19490

1951 0

Ao

Coastal Cru....ren"tis Along -(jhe Pacific Coast, of -che Ul1i-lied States 0

u. s. Depa:~t,ment of Commeroe ~ Coast. and Geodetic Survey,
Special lJuhlicat.ion no. 121, 80 pages 0

(DaJtja obta:i.ned from BltUl"lis Reef Liglr1lj Vessel" located off
Cape Nendocino, 22 miles sou"Gh of Hmnboldt Bay) 0

Sea Level Changes Along the Coas"GS of the Uni"ted Sta"lies in
Recent Years 0 "Tl"ansac"/:,ions of -lihe American Geophysical
Union, vo1o 30~ noo 2, PPo 201-2040
(Values for San Fra~cisco and Seattle given).

Tidal Datum Planes o Uo S. Department of Commerce, Coast and
Geodetic· Survey, Special Publication noo 135 [Revised 19$1
Edition], 142 pages o

1952.

O'Brien"
n. d.

1946.

1951~

Changes in Sea Level Detem.ined from Tide Observations o

Proceedings of" Second Conf~rence on Coastal Engineering,
HouaGon, Texas, November 1951, Ed:i:ted by J 0 T.v. Johnson, The
Engineering FOUIldation Council on \>Jave Research, PP. 62-67.

· (Values for San Francisco, Astoria: and Seattle given vrllich
bracke"(j "'"he survey ~ll"eas) 0

11. P.
[Oceanography of Coas-~aJ. Harbors. J On file U. So Arnry, Corps
of Engirieers, Beach Erosion Board, "Vlashing·ton, D. Co (Unpub­
lished) «I

(Sec"tions on Gray~ Harbor, Coos Bay, and Hwnbold"G Ba:r inelude
descr:t:f)tiol1, Juides, t,idal current, waves,1vind, sand samples
~!d profiles, sand movements, and structure)o

Preliminary Hepol"-t, on Seismic Sea \oJaves from 1~1el'rjjian

Ear"thquake of April 1, 19h6o University of California,
Departmen"i.i of Engineeri..'l1g, Fluid r-Icchanics Laboratory,
Berkeley, TeclL~cal Report No~ Iffi-116-207, 10 pages
(mimeographed). .
(Discussion of effects on Pacific Coast, listing arrival
time foZ' harbol's along the coast).

\.-Jave IJIeasuremerrc,s U"(j the:; Columbia River 1.,igh"1i Vessel, 1933,:.0
1936 0 Tl"ansac"bions of the ILTnerican Geophysical Union, vol ~

32, no. 6, ppG 875~877o
(Record is representa"liive of condj.tions at sea off the North
Pacific Coast).
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Oregon State Hight'1ajl' Depar·cment
19550 Personal connm.ulicatiol1 on a 'bidal current survey made in

the North Slough area of Coos Bay in 19540 Letter from CoWo
Enfield" Chief Counsel, Salem) Oregon" to Peter McLellan,
dated May 31, 19550
(Results have. not been prepared in the for.ID of a report but
consist of notes, charta, and data o Mat.erial is not avail­
able at present but vli1l be published in the future)~

Queen, John and vlajme V. Burt
19550 Hydrography of Coos Bay0 School of Science, Oregon state

College,' Corvallis" Data Report No o 1, 16 pages (proceased)o
(\"lea cher, cloud cover, air temperature, salinity.t water
temperature, current, velocity, tide stage and height, H2S"
and pH for II stations in and near Coos Bay) 0

Roop, Ro C.
1946a. A Stuqy Relating Data from the Seismic Sea Wave of April 1,

1946, to the Theory of its Propagationo Universit3r of
California;, Department of Engin~ering" Fluid Mechanics
Laboratory, Ber~eley{ Laboratory Memorandum Noo HE-116-212,
9 pages (typevwittenJ.
(Coos Bay and other locations along Pacific Coast listed for
time of arrival and other ancilysis of earthquake data)o

1946bo A S't,udy Relating Data from the Seismic Sea lalava of April 1,
1946 to the Theory of its Propaga:tiono University of
California" Departmen"{j of Engineering" Fluid Mechanics
Laboratory, Berkeley, Laboratory Memorandum No o HEal16....215,
71 pages, maps, graphs (typewritten)o
(Data and wave front diagrams present for the Pacific Coast) 0

Saville, Thorndike, Jr o

19ia 0 Comparison of Recorded and Forecast Waves on California and
Oregon Coast from June to September 0 University of Califor­
nia, Department of Engineering, Fluid Mechanics Laboratory,
Berkeley, Technical Report r~oo 1115-116...268, 3 pages plus
18 diagrams (Inimeographed) 03

(Data for instrument locations at Point Sur, California and
Heceta Head, Oregon ShovlO diagraroaticallY)e

stump, R. and R. T. Hermanson .
19L~'. Comparison of Forecas·t and Observed Waves from Two Pacific

Storms 0 Univarsi'cy of California., College of Engineering,
Berkeley, Report No o HE-116-124" 10 pages plus 12 ta.bles,
9 weather maps and 2 photos (typewritten) 0

(\-leather maps cover entire Pacific Coasto Two Observa.tion
sta~iop.s at Humboldt Ea:-j", the othens in California only) 0
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Sverdrup,
1943~

Ha W~

Oceanic Observations of Scripps Institution in 1939.
Records of Observations, Scripps Institution of Oceanograpny,
vol. 1, noo 2, PPo 65-160 0

(Contains physical and chemical data off the Oregon and
California coasts). .

Thompson,
no do

Thomas Go
Physical and Chemical Data Obta.ined from the M. V. CATALYST
off the Coast of Washington" Oregon, and Californiao On
file at the University of Washington" Department of Oceano­
graphy, Seat"t·le Cl

(Unpublished) •
(Data obtained in the period 1939 to 19~)o

Tibby, Richard B.
19410 The l'lfater Masses off the West Coast of North Americao The

Sears Foundation.; Journal of Marine Research, volo 4, no" 2,
pp. 112-121 0

(Summarizes existing data and reports results of observations
from Lower California to the Columbia Rivero Primarily method

v· rather than data)o
.--.....

Todd, D. Ko

1951 0

1952.

and Ro Lo l-liege1
Local storms of the Pacific Coast and Their Effects on Wave
and Beach Conditions. Univeraity of California, Institute of
Engineering Research, Wave Investigation Technical Report
HE-1l6-324, 1$ pages (processed), 8 plateso

(The meterorological situations causing local storms in near­
coastal areas are investigated because of the erosive action
on beaches of high,. short-period waves generated. Two local
storms at Oceanside" California" are examined in detail)o

Near-Coastal Storms and Aasocia·ted \rJ'aves 0 Transactions of
the American Geophysical Union" vol. 33, no o2" ppo 2171:1122$0
(Data from 3-year stiUdy of' daily weather mapso Forecasting
problems and limitations of resulting waves are discuBsed~

Examples from Oceanside, California, presented)o

Transactions or the American Geophysical Union
19460 Seismic Sea Wave of April 1, 19460 Volo 27, noo 3" po 4.$30

. (Includes data for Pa.cific Coast where effects lolere recorded
on tide gagea)G

University of California
19460 Notes on Reconnaissance of Miscellaneous Pacific Beaches May

21-September 29, 19450 Department of Engineering" Fluid Mecha

anios Laboratory, Berkeley, Laboratory Menlorandum No o HEeal16-223,
Sl pages, maps, photos (typewritten)o
(Captions accompanying the photos constitute the reporto
Photos show surf conditions, beaches, and sand dunes in the
various areas studied).
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Univ:ersity of Califqrnia Scripps Inst,itu'bion of Oceanography
1949-51<t . P:hysical and Chemical Data o Marine Life Research Program,

Division Ill, Physical Oceanography, Division of Chemical
Oceanograpny, 13 volumes o

(Each vo1wne reports data from a separate cruise off the
coast of Washington, Oregon, and Ca1ifornia)o

u 0 S. Army Corps of Engineers ' ,
no d. [Wind Roses Ob'liained from Various Drawings for Coos Bayo]

On file Portland Dis'lirict, Portland, Oregono (Unpublished) 0

(The years 1921" 1933, and the lO..year period ending 1925,
were examined) 0

19320 Report 011 Coos Bay Tidal Current Survey~ Appendix A to
Survey Report Submitted to Congress September 12, 1932 0

Portland District, Portland, Oregon, 27 pages (processed)o
(Survey oompleted in 1931)0

1946. Coos Bay, Oregon 8ena'lie Document no. 253, 79th Congress,
2d Session, 33 pages, 1 map. I

1948. Interim Report on Model Study of Umpqua River Entrance,
Oregon.' l1ississippi River Commission, Watertvays Experiment
Station, Vicksburg, Mississippi, 13 pages plus 4 tables" 25
photos and 14 plates (typewritten)o
(Umpqua River less than 30 miles north of Coos Bay0 Shows
current velooities and strength of' ebb and flood tides o

Height" length" sequence, and direction of lvaves reproduced
during mOdel tests also included)' 0

1950 0 Surging in Depoe Bay," Oregon. The Bulletin of the Beach
Erosion Board, volo 4, noo 4, PPo 32-39.
(An examination of an unusual surging condition) 0

19540 Project Report on Catching Inlet Drainage District, Coos
Bay, Oregon0 Portland District, Portland, Oregon, 2$ pages
plus 2 plates (mimeographed)o (Not for public release)o
(Includes current inves'liigation taking place, climate, normal
annual precipitation, tempera"~ures, stream flow, floods,
tides, and plate" showing diagrammatically average frequence
of precipitation, storm patterns~ and flood routings)o

UII S. ArrIrj Corps of Engineers, Portland Dis'l",rict, Portland, Oregon [Coos
Bay, Oregon--Maps (Unpublished)] "

1889. Map Showing Tidal Areas. Map File No. CB-I-lOo

1892 0 Entrance Current Observations" March. Map File Noo CB-1-18 o

1901~ Sketch of Entrance Chanrie1 Showing Soundings and Direction
of T;Ldal Current, March4 Map File NO g CB-1-31.
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Uo SQ .ft...rlTrj Corps of Engineers" PO~'1'cland Dist,l"ic'c" Por'cland, Oregon
[ Coos Bay, Oregon-=rt"laps (Unpublished) ]

1912 0 Current Observations at S~Ge of Proposed Wi11amette Pacifio
Ryo Eridge o }flaP File No o CBoul ...440

192,5ao Entrance Current Observa't,ions, Ebb Tide, Juneo Map File
No o CBQ l-121/1e

1925b0 Entra.."I'lce Current Observa'bions, Flood Tide, June 0 Hap File
Noo CB-l...121/2 o

1926 0 vlind Char'lis for Coos' Ba:l, Gre o Map File No. CB-1-135.
(Wind rose~ for 1916, 18, 20, 22, 24, and the years 191,=1925)0

1932ao Paths of Naximum Bottom Velocities in Estuary Channel.
11ap File No. CB-1-209/40

1932bo High and Loti Waters Vertical Velocity.Profiles, See o 12, 16 0

Map File No. CB-1-209/10.

19320. Bottom Velocity Readings Section No o 51 :to 72 0 . Map File No o

CB..1-209/6.

1932do Vertical Velocity Profiles, Sections 66, 72 0 Map File Noo
CB-l-209/11.

1932e o Bot"com Velocit:V Readings Sect,ions No. 43 to No. 56. 1.fap File
No. CB-1-209/1.

1932£ It Bottom Velocit,y Readings Section !~O'A 28 to No o 41 0 Map File
No. CB-1-209!8.

1932g II Bottom Velocity Readings Section No o 1 to No. 26. lo1ap File
No. CB..-1-209/9.

1932ho Tidal and Silt Scour Relatj.ons o Hap File No. CB~1~209/2.

1938a~ Entrance Current Observations, Flood Tide, JunsQ ~~p File
No o CB-l....276/1.

1938b. JEntrance Ct1rren'li Observa'~ions, Ebb Tide, June" I-rap File No.
CB-1-276/2o

1938ct" Entrance, Lines Run by Dredge ttpacific lt and Lines of Ebb Tide
Floats, Jun. ~~p File Noo CB-1-271o

19540 Coos River, Catching Inlet Drainage District, ijydrologic Data o

Hap File No o CB-2-4/2. "
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1942.

Uo So Department of Commerce Coast and Geodetic Survey
nt;l d. Mor~thly Sea. Wa"lier Temperat~e and Density Records for Coos

Bay Entrance, tor April 1933 through March 1934 (except
November 1933 for lvhich there is no record)o On file".
Washington, D. Cca (Unpublished).

Tic1al Harmonic Constants-Pacific and Indian Ooeans 0

Publication TH-2, Washington,. 133 pages.
(Covers the survey areas).

1946.

1949.

1950 0

1951 8

1952bg

1953a.

1953bo

19540

Index Map, Tidal Bench Marks, Oregono

Surface Water Temperatures at Coast and Geodetic Survey Tide
Stations, Pacific Oceano Publication rn-l-2, [Revised 1948
Edition], 47 pageso

(Da~a for Coos Bay included).

Density of Sea Water at Coast and Geodetic Survey Tide Stations,
Pacific Oceano Special Publication no. 281, [Revised 1950
Edition], 37 pages 0 • .

(Coos Bay liated)o

United States Coast Pilot, Pacific Coast~ California, Oregon"
and Washington, ~venth (1951) Edition, Serial no 0 750, u0 Sg
Government Printiljtg Office, Washington, $18 pages 0

(Comprehensive descriptions of harbor facilities and approaches).
I

Density of Sea Water at Coast and Geodetic Survey Tide Stat,ions,
=~:o Ooeano PU

f

' b1ication 00....2, [Revised 19050 Edition], 37

(Coos Bay listed)

Surface Water Temperatures at Tide Stations, Pacific Coast,
North and South America and Pacific Ocean Islands o Special
Publication no. 2$0, 59 pageso

(Contains datafot Coos ~).

Current Tables, prCitiC Coast, North America and Asia for the
Year 19S4~ Serial no o 169.
(Current differences for Co08 Bay referred to San Francisco
Entrance). I.
The Tsunami or November 4, 1952 as Recorded at Tide Stationsg
Special Publioati,n noo 300J 62 pages o

(Records at seatJe, Neah Bay, Astoria, Crescent Cit,y and
San Franoisco) 0

Tide Tables, West Ooast" I~orth and S6uth America (Including
the Hallaiian Is1 de), for the Year 19550 Serial no 0 77ho
(Tidal difference1 for Coos Bay' referred to Hwnboldt Bay).
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U. So Navy Hyd:pograplrl.c Office
19h3 (> 1\!aves in 'bhe North Pacific Ocean [charts] 0 Ho 0 0 I-iisc 0

Noo n" 117-1 thru-12 o

(Honthly chart,s with small area symbols covering ocean area
showing classes of waves c Based on Japanese charts) 0

19440

Wiegel, Ro

1949ao

1954.

Sea and Slve11 Charts,. Northeastern Pacific Oceano Ho 0 0

tuse o No o 10, 712~DMl thru-12 o

(Monthly charts with srr~l area symbols covering ocean area
shoving conditions)~

L
An Analysis of Data From Wave Recorders on the PaCific Coast
of '~he United Stateso Transactions of the American Geophysical
Union, volo 30, noo 5, PPo 700-7040
(Wave measuring instr\.unents loca'hed at Quillayute, Heceta
Head l Pta Cabrillo." Pto Sur, and pto Arguelloo Data from
Pt 0 Sur and Hece·lia.· Head ha11'e l)een compared for the period
from 1947 to 19l~8) 0

An Analysis of Da'ca From "Tave Recorders on the Pacific Coast
of ~(,he Uni·ted Sta"'ties~ Universit.y o£ California, Department
of Engineering, Fluid Mechanics'Laboratory, Technical Report
HE-116-298, 5 pages (processed), plus maps, diagrams, and
pho·Gos •.
(Th(3 wave heights and periods from wave recorders installed
off P'"(,. Sm', California." a:nd Heceta Head, Oregon, have been
cOlnpared for. -,(,he pel"iod from April 1947 to June 1948. Have
measuring ins-lirumen"'lis are also located at. Pt 0 Gabrillo,
California, a.'rld quil1ajrute~ 1'lashington.

Final Report, ~'Jave Instrumentation. Universit,y of California,
Ins"Gi'jjut-G of Eng"ineering Research, '~ave Research Laboratory,
Technical ReportJ Series 3, Issue 372~ 19 pages (Processed),
1 pla"(,e~

(Bibliography of Pacific Coast)e
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SECTION 9

MARINE BIOLOGY



"

~tARnm BIOLOGY

BORING AND FOULn~G ORGANISMS

\. No specific information has been found o The Clapp Laboratories,
engaged in harbor studies concerning boring and fouling organisms) \lere
unable to Bupply any information for Cooa Bayo

ALGAE

A paper by Sanborn and Doty (1944)~ primarily concerned with algae
gives a good description of Cooa Bay" Oregono The following is an excerpt
from that paper&

Coos Bay is oantrallT located on the western coast of Oregon
at a point approximately midway between Puget Sound and the san
Francisco-Monterey area of Calitorn1ao Here we find a meeting
place of ma.rJl' of the algae from the north and the south" with
frequently the southward extension ot the range ot some species
previously reported trom Puget Sound stations and Alaska) and
agaili the northern range of species recorded from the Californian
bedso'

The algae included in this paper have been collected from
some stations within Coos Bay and' others south along the open
ocean to and including cape Arago" approximately five miles
below the mouth of the bay.. These regions include stations in.
which are found vaJ."Ying types of habitat, as mud flats" sandy
beaches, l--oCky reefs, vertical and horizontal rocq areaso The
sandy beaches above and below Cape Arago tend to concentrate the
elements essential to algal growth, resulting in a heavy growth
of algae about the cape.

l'lithin Coos Bay the stations include: (1) the rocl{s at Coos
Head and in the vicinity of the Coast Guard StationJ (2) the piles
and old dock and the sandy beaches near the Oregon Institute of
Marine Biology on -the west side of South Slough, a southward
'extension of Coos Bay; (3) the 'uharves and docks and mud fiats
near Charleston, also on the west side of South Slough about
three-quarters of a mile beyond the Marine Station; (4) the Old.
JettYJ (,) Fossil Point and the beaches and nm.d flats on the east
side of South Slough" just across the Slough from the Marine Station;
(6) the docks and wharves at (a) North BendJ (b) Marshfield, and (c)
Empire on Coos Bay0
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Two jetties guard the mouth of Coos Bay 0 These jetties would
appear at first sight tooo rich collecting grounds, but one is
always disappointed after reaching the end. This lack of algal
growth may be due to the extremely heavy wave action to which the
rock surfaces are exposed and the resulting frequent shifting ot ·
the rock masses.

Just within the entrance to the bey, collections were made
at the Coast GuDrd Station or at the base of' Coos Head. These
locations are subject to moderate wave action, and consist largely
of boulders lying on rocky shelves beneath a clift about forty
heet in height. A great many species representing all groups ot
the algae are to })(: found here. This station and the jetties are
peculiar in the tact that FuCUS, 8 littoral form cammon elsewhere
on the Pacific Coast, is rarely seen.

The rocks about the base of the Old Dock in front of the
Institute of Marine Biology station, those torming the Old Jetty,
and those at Fossil Point directly across South Blough from the
Biology Station support a flora similar to that at the more pro­
tected areas along the ocean front. The roclq beaches near the
station and the piling in the lower portions os South Slough abound
in species of Y!D. and fine red, green, and brown algaeo In the
channels farther up South Slough little is found but filimentou8
red algae that are attached to shells; on the mud nats Entermorplm
is found. A mile or so above Charleston, species representing
Mopostr9p1a, Entermorpha, and Rhiz9clon1um are ebundant.

The authors have not given much attention in this study to
the brackish or fresh water torms; a tew ot these are listed as 8
matter of record.

The change from 8 strictly marine type algal flora to the
brackish water type tlora along the main channel is interrupted
and obscured by"the presence of pulp and sawmills at Empire. These
mills dump large quantities of commercial refuse into the bay. For
several miles along the bay below Empire there is a scarcity ot
marine life due to the action ot these wastes. It is to be expected
that the continued practice of dumping waete into the bay will in
time cause serious damage to the present marine algal flora epove
end near these mills.

A very few red algae are to be fot:nd above Empire. On the
wharves ot North Bend and Marshfield ere found some or the finer
Rhodop~ce8e, and with these are Bome small forms such es Monostroma
and Entermorpb§ ot the Cl~~?p~ceae end Ilea of the Phaeophyceaeo

Fucue, on the other hand, is quite abun<.h1nt in some locations
in the upper bey.
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From Coos Head just within the bay to the Cape !raga region
the ocean front is rugged with rocky promontories, small embay­
ments, inclt:ding Sunset Bay, and long sandy beeches. Outside the
bay the collecting stations are: (1) Bassendorf Beach, (2) Mussel
Reef, (3) the Lighthouse (a) Beach and (b) Reef, (4) Squaw Island
(an island only at high tide), a jagged roc~ formation that is
accessible from the mainland at loy; tides, (5) Sunset Bay, (6)
North Bay, (7) Middle Bay, and (8) South Bay 0 Those collecting
stations outside C008 Bay are listed as going south from the mouth
of Coos Bay 0 Some collections have been made at intermediate pointe
aleo, these collections usually being included with the collections
from the station to which the location was nearest.

The long stretch or Bassendor£ Beach is composed entirely of
sand and is therefore of little interest to the algalogist. Mussel
Reef, composed ot steeply pitch1ng beds striking out to sea, is .
incised by deep channels extending far shoreward. Tha Lighthouse
Beach is also a sandy stretch. Near the southern end, solid roclc
ridges protrude through the sand and afford adequate footholds for
heavy growths ot Priomtie and Lami.nar4t Sinclairii. This southern
part, after each period of rough weather, is often covered with a
mass of algae that has been washed ashore, and is consequently a
good locality tor obtaining sub-littoral species.

Lighthouse Reef proper is separated from the mainland by a
channel partly exposed at low tide and floored with boulders rest­
ing on 8 rocky $urface. The outer portion of this reef is prec1p­
i tous and the rock surfaces are exposed to heavy wave action.

Squaw Island is an island only at high tide. At low tide it
1s connected with the mainland by a rocq reef scoured by the tides.
that remove much of the algal growth. On the outer sida of the
island there is a boulder field exposed to heavy surf; this area
and the jutting rocks beyond abound· in algae, several species of
which have not been found elsewhere along this portion ot the coaeto

Sunset Bay behind Squaw Island is shut off from the open ocean
on one side by shelving rocks in which large crevices have developed;
these crevices abound in algal species round in low shaded locat1onso
The south shore-side of the bay is a sandy beach and the northern
side is a mud flat at half tiWi. The southwestern side of the bay
is floored by protected boulder fields and steep-walled or flat-rock
surfaces. Bold roc~ protuberances at the entranco to the bay break
the full force of the swells and these support a restricted flora of
Po@telsia, Alaria, and Constantinea.. Between Sunset Bay and South
Bay, a distance of about three miles I are numerous small embayments
cut in the rocq cliffs. These embayments are quite inaccessible
except at low tide I and have not been vis!ted regularly. Hence the
collections from this area are incomplete.
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North Bey on the north side of Cape Arago is a vast expanse
or protected boulder fields interrupted by solid rock prominences
and tidal poola. The boulder field and the rock-floored bottom are
interrupted qy several deep water channels. TlLts collecting area
because of its size has never been thoroughly explored for algae a

Such rarities (for this region) as FAuch§a, Laminaria cuneifolia,
and Griff!thaia, however, have been noted.

Middle Bay on the south side of Cape Arago is a coulder field
separated from the open ocean by uptilted rocks cut by the sw,r into
three small embayments; this station has yielded deep-growing algae.
Much of the Middle Bay area, however, is strewn with huge boulders
that together with the solid rock are exposed to the full force of
waves, and as a result the vertical surfaces support little but
corall1nes.

South Bay is separated from Middle Bay by jutting rocks and
is floored by a boulder field on its west sida, a eandy beach at its
head, and wave cut terraces in solid rock, the latter cut by num­
erous small ohannels.· South Bay is approximately five miles from
the mouth of Coos Bay.

Vertical rocks exposed to heavy wave action occur at Squaw
Island, Lighthouse Reet, Mussel Reef, Sunset Bay,· and South Bay 0

At most or these places relatively large areas of horizontal rook
surfaces also occur; some, as at Squew Island, are exposed only at
minus tides. Boulder fields such as are found at Squaw Island,
Sunset Bay, Middle Bay J and South Bay are excellent collecting
grounds, while on that of the Lighthouse Reef the algal growth is
not abundant.

Channels with sandy bottoms having a depth of trom 1 to 5
feet and the width of 2 to 4 feet, are found at Sunset Bay, North
and Middle bays. The corallines are very abundant in the channels
at Middle Bay.

The distribution of the algal species at th~ several oollecting
stations or the Coos Bay region is shown in a check listl) The stations
are. indicated by name and number since they are shown on the map by
number (Sandborn and Doty 1944).

Kelp Bed.;

Kelp beds of the Pacific Coast of the United States have been in­
vestigated by F. K. Cameron (1914). A map, No. 2J, oovers the Coos Bay
region. The abundance of' kelp is indicated by co~or code on charta
which are reproductions of the U. S. Coast and Geodetic Sur'vey charts.
Map 2J indicates three beds of Nereoc.yetis kelp in the Coos Bay region.
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Bed No o 8 was five miles north of Coos Bay with dimensions 3,$00 x 200
yards, bed No o 9 at Cape Arago Light was Boo x 220 yards, and bed No o 10
at Cape Arago was 1,700 x 200 to 400 yards o All beds were oriented with
the long axis roughly parallel to the coast1ineo

BENTHOS AND NEKTON

Hartman and Reish (1950) have made a study of the marine annelids in
Coos Bayo Most of their stations were intertidalo The paper contains keys
and a checklist of polychaetoUB annelids of the area with a description and
references for the station locations involved o

Exploratory shrimp fishing along the Oregon Coast (Pruter and Harry
1952) between the Columbia Hiver and the Rogue Hiver indicated some of the
richest shrimp hauls taken off Coos Bay with catches averaging 153 pounds
per drag which was roughly ten times as rich as other areas 0 Almost all­
the shrimp (PandaluB jordani) were taken in water between 60 and 80
fathoms 0 Because of gear limitations it was not possible to fish in
water deeper than 100 fatholUS o

Keen and Doty (1942) started an annotated checklist of the gastropods
of the Cape Arago region which was not completed for the shell bearing
gastropods but rather represents a progress report up to 19410

Striped bass studies by Morgan and Gerlaok (1950) in Coos Bay lists
catches and statistics on hours spent per fish caught, etco s while Oharrett
and Hodges (1950) list Coos Bay in salmon fishery studies of the coastal
rivers of Oregon south of the Columbia. Rivero For fishes of Oregon and
Coos Bay a distribution record and bibliography is available by Schultz
and DeLacy (1935-36)0 Catch statistics of Coos Bay are available in a
paper edited by FoGo Cleaver (19,1) which includes rnaterial on silver
and chinook salmon and shado

Papers of a more general nature, but having some reference to the
Coos Bay area either directly or through similarity of the area considered,
include the following articles o

Descriptions of marine crustaneans belonging to the callianassidae
which includes material collected from Coos Bay (Stevens 1928)0 A paper
by Mo Po Fish (1948) contains descriptions of varieties of fish in
Pacific Ocean regions indicating the type of noise and the method of
production of noise by the various species o J o Ao Shotwell (19.$0) de­
scribes the vertical zonation of Acmaea for Sunset Bay, Oregon~ five
miles south of Coos Bayo He suggests that the vertical distribution
is governed by the particular species of algae and that both the algae
and the limpets are governed by the maximum time of uninterrupted expos­
ure to air during a year 0
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lJIcGO~lan and Pratt (1954) in studies on the.. reproduc-liive system of
a nudibranch list Coos Bay as the collection area o

Incidental papers include a compilation of food and shell fish laws
of . the Sta-te of Oregon by the Oregon State Fish Commission" and a paper
covering fish and shellfish landings in -che coastal district of Oregon
~th no special reference to Coos B~y~ by Anderson and Peterson (1954)0

Unpublished papers of possible interest, mostly theses from Oregon
State College, are listed in the bibliographyo
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REPORT ON COOS BAY

TIDAL CURRENT SURVEY

APPENDIX A

1 0 Observations.;, A -tidal current survey was carried out during
the period October, 1931 - March, 1932, to secure date on current velocity
in the bay channel and on the bar 0

2 0 Velocity readings were made tliO to ten feet from the bottom, at
from tl'10 to four observation points on a section normal to the channel o

Readings were made half hourly at each station during a complete tidal
cycle of 25 hours. The cross sections were located approximately 4,000
feet apart above mile 11, and 2,000 feet apart below that pointo Complete
discharge measurements covering one tidal cycle each were made near the
entrance at sections 66 and 72, and covering one-half cycle at section 160

30 The height of tide was achieved during velocity and discharge
measurement~ only, at Empire dock, Mile 32, and also at Charleston (UoS.E.D.
south jettyiwharf), Mile 104, and at Marshfield, Mile 14 0 2, when readings
were taken near these pointso See Plate IV for gage locations and Plate X
for observed high and low waters o

40 Assistance 0 The tidal measurements and surveys were made under
the direction of F. C. Behubert, Senior Engineer, by field parties under
R. F. Cole, Engineer at Coos Bayo The tidal hydraulic studies contained
in this appendix were made by H. Go Gornes, Assistant Engineer o

50 Tides 0 The tide at Coos Bay is of the Pacific Coast mixed type
characterized by two high and two low waters of unequal height each dayo
The shape of the tide graph and the normal sequence of the waters within
the cycle are shown bj'- the group of and major tides at Empire, plot-
ted on Plate II. The normal sequence of waters is from higher high to
lower low to lower high to higher low to higher higho The lag of slack
water varied f~om ~O~2 to +1~6 hours, the average being 0.6 hours after
low water and 0.9 hours after high t-Tster o

6. The mean diurnal range at Coos Bay entrance is 60 7 feet" in­
creasing to 6.9 at, Marshfield, Mile 14.2. The entrance range between
highest and lowest waters is 12.5 feet a Tidal reference planes are shown
on Plate IIo The time of tide at Empire is 45 minutes later than at '~he

entrance, and 1 hour 50 minutes later at Marshfield, giving rise to the
-curved water surface shown on the instantaneous water surface profile o

. This lag indicates a tidal wave of the progressive type, although the
large range at Marshfield, near the head of the bay, shows that the tidal
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watert'Tay is relatively free and open. Data on the height and range of
tide in Coos Bay, derived from publications and manuscript information
of the U. S. Coast and Geodotic Survey, are tabulated below o

TABLE I

Data on Tidal Reference Planes - Coos Bay

Station
Charleston,

U.S. Coast Empire. Marshfield
Guard Station

Miles from entrance 1.4 5.2 14.2

Elevations above mean lower low uater: ~

Highest tide 9,,5 90' 9.,
Mean higher high water (MHHt~J) 6 c 1 6a1 60 9
Lower high water (LH\·n '0' 5~5 501
Half tide level (HTL) 3.6 306 3.1
Mean higher low water(MlfLW) 2 Q 2 2 CJ 2 .2 0 2
Mean lower low water (MLLW) 0.0 0.0 0.0
Lowest tide -3.0 -3.0 -3 1JO

Time of tide after entrance 0.00 +0.45 +1050

FJ.evation of MTL, USGS, Bull.556, p.150 ...0.08' -0.28'

Period of record 5/18/28 to June,1922 4 day
10/25/28 to record

May, 1923 1922

Record compared l~th Newport and San Empire and
San Francisco Francisco San Francisco

7~ As the tidal prism volur~es are closely proportional to the phase
ranges, it, is seen that the typical tide cycle contains two unequal flood
volumes and t1'l0 unequal ebb volumes and that the inequality in the ebb
volunles is great,el" than in the flood volumes. The large ebb contains "the
greatest volume of the four flows composing the cycle and the maximum
velocity and greatest discharge occurs during this tide, which is therea

fore of primary importance in the consideration of channel improvements
and the movement of silt. The normal sequence of waters is inverted for
only a few days near the middle of each two week period of lunar declination,
during which time the larger flood range and volume exceed the larger ebb in
magnitude 0 Measurements made during this time should be interpreted with
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with care o The vari~tion in tidal range and seqUGllCe during the period
of current observations, November, 1931 - March, 1932, is shown on Plate X,

80 Tj.dal Pr:LsmQ 'rhe tidal prism in an estuary may be difined as the
net volume contained between the water surfaces occurring above a given
station, referred to as the IIhome sectj.on, It at two consecutive slack waters 0

The definition of a prism thus requires a statement of the home
section, time at the first and second slack waters, and the phase range
accompanying the slack waters. The rang~ between slack waters has been
termed the tlprism range ll and the range between the high and low water the
"Phase range. n If there is no river inflow or consumptive use of the
waters of an estua~, the volumetric difference between the successive
water surface above the home section should be equal to the volume of
t'later flol-ring past the home section during the time interval between the
slack waters considered. To illustrate: On March 9, 1932, the ebb prism
volume above section 16,' Coos Entrance jetties, between slack after MHW at
1405 o'clock and slack after LLWat 20.1 o'clock was measured by successive
current gagings and found to be 53,000 acre-feet. The phase range was 501
feet. The computed volume read off a graph prepared from the tidal area
and range, Plate V, Figure 2, was 50,000 acre-feet o

90 The tidal prism varies with each tide and the larger ebb prism
(HH-LL) accompanying a mean tidal cycle has been selected as a measure
for the comparison of channel areas c To compute the mean ebb prism, the
water surface profiles at slack after MHffii and MLLW wer~ constructed,
assuming that slack water occurs 1.4 hours after high and low water a.l'ld
that the time of tide up the bay lagged as shown on Plate II. The mean
tide area of Coos Bay ~vas planimetered in sections and the prism volume
built up by multiplying each area by the appropiate range between the water
surface profileso This computation is given below:
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TABLE II

Computed Volume - Mean Ebb Prism at Coos 'Bay Entrance - Home Section.
Phase Range MHHW-MLLW, 6.7 feet Q .

Prism Range· between Slack Waters, '05 feet~

Assumed Slack Water Lag, 1.4 hours after high low water o

Mean Tide Tide Lag Prism Range Partial Prism
HQnte Section Area to section at section Volume

Acres HoUrs Feet Acre-foot

Jetty entrance: 101 0 0 0 505 550
Sec o 76 220 0.1 50 6 1,230
" 72 1,073 0 0 7 60 4 6,870

South Slough: 554 0 0 5 5.8 3,220
Sec. 66 ,29 00 4 6c..O 3,180
" 61 . 680 0 0 6 6 0 2 4,,220 .
n ,4 149 0 0 "6 60 5 4,870
n 43 889 1 0 0 605 $,780
n 33 685 1$4· 60 7 4,800

Harpers Slough: 1,914 1.1 6 0 7 12,,830
Sec. ·23 151 1.3 6.7 5,040

It 15 1,167 1.7 6,,1 7,820
It 4 661 30 0 '02 5,410

Cpos River 530 2.6 5.8 3,080
Isthmus Slough ~ ~

Total 10,509 66,160

Level volume 10,509 x 6 0 7 equals 71,000

100 The prism volume thus computed was found to be 94 per cent of
the level volume computed by multiplying the ineaD. tide area by the en­
trance range o To facilitate further computation this ratio was adopted
and prism volumes above the inner .home sections were computed as 94 per
cent of the respective level volw:nes as ShOl'l below: '
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TABLE III

Tidal Prism Volumes - Coos Bay

Prism volume above section - acre-feet
1'J1ax:G1iu~1i..#,._••~-_:-- !~1axir.lUil1- --

Area Mean ebb Mean flood ebb P:I:'::_~:ilH flood }Jrj.s1n

Mean above prism prism HH-IJI, LI.:-J.JH
Tide Home 14HH..:MLL MLL-MLH Dec~ (~ :V.:'31 DaCe 9, 1931~. ,

Home Area Section Phase Phase range Pl1c-~SG :c ~~i"lge PhasE: re.l1ge
Section Acres Acres range 60 71 505' c :~. 'l "1 2

.';!~J.r:._. ..~.__. ~ ..__ .. ____,__,...::....e:-.__ - .~_

Jetty entrance 101 10,509 66,200 54:1 300 9',' ,GeO 72,100
Seea 76 220 10.,408 6S,600 53,900 96,000 71~500

It 12 1,073 10,188 64,200 S2,600 93,900 69,900
Smith Slough 554 ..
Seco 66 ,29 8;$61 '54,000 44,200 1B~800 58,700

n 61 680 . 8,032 .$0;600 '41,600 74,000 55,,·100
II 54 749 1,.352 46,300 38,000 67.,800 5b~500
1t' 43 ·889 6,603 41,600 34,200 61,000 45,400
II 33 685 5,714 36,000 '29,500 52~500 39:1 200

Haynes Slough 1,914 c;::>

Sec o 23 7$1 3,115 19,600 16,100 28,700 21,400
II 1$ 1,167 2,364 14,900 12,200 21 ~. O~rl 16,200-~ J l:t/\..

II 4 667 1,197 4,200 3,400 6,200 4J 600
Coos River 539 530 3~300 2,700 4 q r 1Q 3~600, p' \.

Isthmus Slough ~



110 Prism volumes cOniptrted above £'01" sections 66,72, and 76~ where
discharge measurements had been made were plotted against phase range with
the measured volumes, as shown on Plate V o The computed arid measured
prisms were found to check fairly well, the average discrepancy being
10 percento

12 0 As the larger ebb prism produces the greatest velocity and silt
carrying capacity of any of the four tides of a typical cycle, the net
result of the mixed, Pacific Coast, type of tidal flow is to affect a
gradual movement of suspendid and bed-rolled silt toward the seao The
mean ebb pri~m has been therefore selected as an index of the transporting
power of the tidal current and is plotted as a profile on Plate I1 0 '

13 GI Stream flow 0 None of the tidal prisms or measured velocities
considered at Coos-BSy have been corrected for river flow, as no stream
gagings are available 0 The drainage area tributary olio Coos Bay is approx­
iinately 8~ square miles ~ of l«thich 420 square miles forms the watershed
of Coos Rivero The one per cent chance flood discharge to Coos Bay
approximates 100,000 second-feet, a rate which would seriously disturb
tidal and siltL"lg conditions during a large floodo The probable maximum
discharge to Coos Bay during 1931-1932 was 25,000 second-feet, occurring
December 31, 1931 0 'l'he low water discharge falls during the summer to
practically zero, the estimated 1931 low water flow, from the Coos Bay
watershed, being 30 second-feeto

140 Cross section areas o The channel areas at half tide level were
computed for each sectIOn by planimetering the areas below MLLW to MHHW
and adding the portion belo,,"1 mean tide leveJ. o These areas and widths
are sho~r.n as profiles on Plate II, which also shows the original and
existing bottom profiles of Coos Bay, together with the successive dredg­
ing projects excuted to the present time o Plate III shows compartive water
way cross sections o From the profiles it ma~" be noted that sections 45-47
56-59 con"liain probably the only sections of the bay channel 1.zhere the
original tidal reg~~en, presumable stable, ~~s not been materially alteredo
Successive bay cross sections, looking toward the sea are grouped on Plate
III, showing the original channel, existing channel, and project section o

158 Bottom Materiqlo The dredged material, except at Pigeon Point
Reef a'l1d Guano Hock, \.-Jhere mediul1l soft sandstone is found, is described
as II sand and sheIlaH from Pigeon Point to section 15 above North Bend~

Above section 15, silt 8.J."ld fine sand, described as "mudu is found o Below
Pigeon Point Reef J medium sand, unrrtixed vlith shells, is found" the absence
of shells being possibley due to the attrition of bott,om material near the
entrance 0 The classification and probable origin of the harbor deposits
are tabulated below and are shown on Plates IX and XII Cl
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TitBLE IV-
Sour.ce and Cle.ss:Lfica·tiioil' of Coos Bay Depositso

Section

Location

}mterial, size, inches:
I1aximum
Average
Ninimum

Field description

. Classif'ication

I~15 19&3041 41-76
Nortli Bend Lower JarviS

Smith Mill - Pony Slough Range - Jetty
l-1arshfield Shoal Entranc·=

0 0 0060 0 0 014 0 0 019
0.0036 01$011 0 0 014
0 0 0020 0,,0082 0 0 012

Mud Shell and sand Shell and sand
Shell and sand Sand Sand

Silt - Fine sand - Medium ....
Very fine sand Mediwn sand Sand
Fine sand

Probe.ble origin River silt,
deposited by ,
gravity se'jjtle..
ment, and/or by
flocculation
in salt "Tater

Beach sand from North Spit,
spread flood and/or ebb on
currents

16 ~ The fine and medium sand found up as far as North Bend is probably
derived from. Nor'tih Spit" and carried into ."'(,11e upper bay by' the flood tides,
the river silt described as mUd, be~,g settled on the broad tide flats
opposi,te Nor;(,h Bend and Narshfield both by ailting and by flocculation in
the reach where the ~;uspended l"iver silt first makes cont,act l'Tith the saline
bay "Hater during flood pe~ciods0

170 Bottom velocities. A considerable portion of the observations
made consisted of""tiiC-mea.siirement of current velocities at points 2 to 10
feet from the bottom~ half hourly, during a complete tidal cycle, readings
being made simultaneously at from t~10 to four points on each cross sectioDo

The observed velocitj~es at each position 't<1ere plotted agains"(j time, and
minor discrepancies ironed out, after tlhich the peak velocity ~uring each
tidal phase was plot'i:ied against the phase range o Floods were se.parated
from ebb tic~in this plottingo The peak or maximum bottom velocity was
selected, rat",.1er than the average, for this warle" because the former was
more readily determ:Lned and also because "the silt carrying capacity of '~he

tidal stream increases -very rapidly 1>li'ch velocity, so tha'h the maximum

l?J.



phase velocit:f appears a better index of the silt moving pot·mr of the "liide
than °lihe average ve+ocit.yv :Ef t.he average velocit:y :Ls desired, it may be
closely approxin~ted as 007 41 "the max~nurn velocityc

18" From study of these gr OlJo}J S of plotted points, typical curves
for the relat~iOll of flood and ebb velocities olio phaSG range Here devoloped,
and curves of the t:VPical shape 'Here dra~m th.~ough the plotted pointn for
each measurement position, as shown on Plate V~ From these latter curves
the larger ebb and flood velocioties for a mean tidal cycle (HHH - MLJ.~.." fvl1H)
t<fere read off and the highest value at, each section drawn on 'Plate II, as
profiles of rn~x~~um ebb and flood bottom velocities. Values for the mean
tidal cycle were selected because this cycle is the derived mean of the
infinitely varying ac·tual tides and best expresses the long time average
both of' tidal ranges and velocities o

19.(0 From analysis ofvelocity measurements at sections 66 and 72,
boats 2~ the ebb bottom velocity at those points was fOUtLd to range from
65 to 95 per cent of the mean velocity in the vertical line, averagirlg
80 per cent, and the flood bottom velocity was found to range from SO to
90 per cent of the mean, averaging 10 per cent~

20 ~ The bottom velocity, vlhile highly irregulaj.", appears to lag the
mean velocity for both ebb and flood, the ratio falling to a minimum value
near the beginning of the 'cide, rising to a ma.xj..mum during the latter half
of -the tidal phase and falling again at "(.he endc.

21 e It should be noted that these ttbottom" velocities are not those
prevailing in contacot 1-1ith the bottom, but have been measured at heights
ranging from 2 to 10 feet off the bo'litom, and at the best merely bear a
fairly fixed relation to the actual bottom velocities which are consider­
ably smaller Q 'I'he mean tidal cycle bottom velocities encountered in -the
three section;:; into which the bay charmel naturally divides are tabulated
below, where it is seen that °(jhe bottom velocity for both ebb and flood
diminishes "toward the head of the bay, and that the strength of the ebb
diminishes more rapidly than the flood o
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TABLE V

P.ot-tOlil Vl?locities - !'lean Tidal C;Y'cle 0

Section 1-15 19-41
Smith l\fill North Bend

Description Narshfield Pony Slough Shoal

Ebb Tide, NHW-NLL:
ltiaximum 2.4, 3.1
t-1ean 1.73 2.41
Jo'dnimurn 1.3 ~ 108

Flood Tide, MLL-MLH:
lJiaximurll 2.1 2 0 9
l-1ean 1.57 20 19
Mini.Inmn 0.8 108

43...76
Lower Jarvis Range

Jetty EnJc-r'ance

22 0 The maximum velocity at each measurement position for the four
places of the mean tidal cycle have been plotted on ?late IV to show the
distribution of batt/om velocity across the measurement sections., Th.e

of maximum flood end ebb velocities indicate that the flood and
ebb currents do not necessarily follow the same paths. At unsyrnnetrical
bends the ebb and flood paths diverge, as at section 47, Lower Jarvis
Range, ~lhere the ebb CUl'rent hugs the west shore while the flood current
passes up t,he center of the waterway, crea-hing a long crossing baIt bea>
tween the current paths. At North Point, both flood and ebb currents
follow the same course around the bend, but from Iwshfield to Smith :Hill
it is noticeable that both flood and ebb ourrents are deflected to the
opposite shore after passing around each bend, and that the currents
consequently do not follo't'1 the· same path o At, section 72, the ebb current
£0110v18 the inside of the bend, apparentljr because of the jetty below
Pigeon Point. Reef and the ebb flow out of Sou'lih Slough. The flood current
carries around the outside of the bend because of the direction acquired
i'lOTtl:L"lg in bet~'leen the ;ietties CL.'1.d -the flood £1011 into South Slough.. These
differentl~y- located flood and ebb streams materially affect the position and
size of bay channels e.nd ths movement and dis-(iri.bution of bottom materials~

23., Area/Frism Ratio o As outlined above, "-:,he ebb prism from higher
high to lO'L'1er l017ii5t,er for a mean "(,idal cycle best, e~tpres5es the average
volume of tidal flovJ 0 'rhe ratio of effective estuary cross sec~ions area
at Inean tide level to the mean ebb prism above the section furnishes a
guide to the mean velocit,y and silt carrying power of the tidal current
passing the section and its ability to maintain a giv'en channelo The other
factors affec'cing this relation are the size of bottom rna-cerial and the ratio
of bot'com velucity t.o mean velocity. The la·t,ter factor is also expressed in
terms of form ratio, the ratio of channel mean depth to l-lidth, for a given
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ar~a D :rhe e.::,"ea/prism ra tic has been pre,rlously investigated 1...71 San
Francisco Bay ~lld fO~ujd to ve!~ ,front 0.82 to 1.04 for stabilized cham1els
in alluvial deposits. (Repor'b on SGcramento, San Joqw.n and Kern Ri::.rers
under' Provision of Doo. 303, Plate X, Appendix on Tidal Currents and Silt~

Sse E60 618/1.45) 'f r.l.'he value of 0.82 'was aP1=licable to c}:\~!liJels with
alluvial bot'GoinS V.11d rock<J shores. The chilm1el depths considered ra:aged
from 22 to 115 feet nnel the bottom material size .0038 to .0100

24- In applying the concept of area/prism ratio to Coos Bay, it
should be noted trwt only sections 45-47 and 56-59 have no·t been materially
changed by d~edging and still presumab]y G::chibit area./PI'ism l'1atios conform­
ing to stability. Referring to Plate V, all available data on the relation
of scouring ~loci'ty to bottom material size were assembled on Figure 6,
wh~1e constant velocity end mean tide cycle ebb peek velocity are.plctted
abeinst bottom material size. From these data a "limiting velocity curve"
was drawn, which it \'18;:: felt vJOuld assure a self-maintaining channel, if
designed to produce the designated peak bottom velocity for a mean ebb
tide. To f'i;r the desired channel size, Figure 5 was drawn, showing the
relation of ar'ee/prism ra·tio ·to bot'Gam velocity for channels 25-35 f'ee~
deepa Certain of the San Frencisco Bay plotted points are for channels
70 to 115 feet deep snd consequently fall below the general trend for Coos
Bay f ..4.s the Coos Ba;r channels range generally from Ollly 25 to .35 feet in
dep'hh, the dGpth facijor bas been omitted from consideration and the relation
of bottom velocity to area/prism ratio (mean velocity) has been assmned
constant in this study.

25. In the selection of area/prism ratios for design, the Coos Bay
channel from the jetti0s to Smith's Mill was studied on Plate II and
divided into three portions, each fairly uniform in character within it­
self, as shown below. 1'1. peak bottom velocity was selected from the i-limit­
ing veloci·l;y curve,JI Plate V, Figura 6, corresponding to the average bottom
material size and applied to Figure 5 to obtain the area/prism ratio for
design. Th~se data are tabulated below:

TABLE VI

Area/Prism Design Ratios

43-76
Lower Jarvis
Range-Jetty Ent.

19..41
North Bend­

Pony Slough Shoal

1-15
Smith M:I..LL..
Marshfield

Sec'tioD

Location

Average bottom rnater~.8J.,
sj.ze

Lower limit, peak bottom
-.,·alooity, mean ebb range

!4.rea/prism design l"'~ijicl
3.1
1.05

0.011"

3.7
0.68

3.9
0.84
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26 11 The data from Hhich Tille a.rea/pr:Lsm ratios f01" design were del'1ived
are approximate:. S0 -~hat, the values selected are not precisely defi.l1ed o

The lir,iiti.l1g veloc:tty curve, li'igure 6, Plate II, has been cOl1serva-t:l_vel~l

dre.fIn and the ra-tios selected are believed safe" r-t is highly desirable
foI' fu-(jure. st.udies of this sort that experimental work be done to better
defL,e the thr'ee part relation existing bet1veen bottom veloc~ty, material
size and area/prism ratio" It should be especially noted that, the ratio
vaJ~es tab~ated above are conservatively estj~ated for design use and
should produce channels deeper than the minimum required~

270 T~e area/prism design ratios derived above have been checked by
computation of the ratios existing in Coos Bay before dredging, when the
channel lvas in a presumable stable state of self-maintenance 0 The channel
cross sect,icns, toge·ther Hith outlines of the successive dredging projects,
are shOl·nl on Plate III, and the original area/prism ratios are summarized
in Table VII~ The area/prism design ratios are seen to be lower (that 'is,
ca'llsing deeper 'tvater') than the ratios originally prevailing on Coos Bay 0

TABLE VII

Comparison of A~ea/Pri6m Ratios o

LOl·; Area 10\'1 Larger Average Area/Prism Ratio
Water water to H.T.L. Mean Ebb Before ~'"isting Design

Section Area rJI. T.1 0 Are·a Prism Dredging Channel Ratios

43-76 35,600 10,000 46}L.OO 49,900 Q93 1 0 07 ,,54

19-1!-l 29,000 9,000 ;S,800 30,500 1.25 10 33 088

.1-15 8,200 6,000 14,200 6,800 20 08 20 20 1 0 05

28 ~ ~!syd!'aulj_c. pescriptiol1 of Charmelo At Coos Bay entrance, a small
horseshoe be.r 1,600 fee-t outside of the jetties fixes the entrance deptho
The controlling depth over the bar without dredging is 25 feet, through
't'1hich a 9-foot cut is made each year, to a total depth of 32 fee'G o

290 Betup.en 'i:,he entrance jetties, Coos Bay channel is 2,000 feet "to7ide,
and straight, l~ith an average depth of 25 feet below mean lOVIer 101-1 ".jlater ~

In side ·the jetties, between Miles 1 and 2, the ebb current follows the
inside of the bend a·t South Slough, t-lhile the flood traverses the out.side,
as shovm on Plate IVo A channel has been cut across Pigeon Point Reef
just above and the waterr~ay beyond is freeand open to section 47, above
Empire, 't~he!'e a long crossing bar lias formed, due to '(jhe reverse bend at
}file 6'1 The long bend at Hila 7 causing th~ ebb current to hug the -~iest

Sh(lre, forming a deep channel -through this reacho At Mile 8, Pony Slough



SheaJ. iG form{·~d by t.he fr~1"aight broad sect.ion, allo1·d.l1g a shallo'VI depth o

Around Nox·th Point" £'l"om the Sont,hern P&cific Railroad bridge t.o 1lJort.h
Bend" a fair depth :Ls maint,8.ined b;y- ·the concentrated eUl"'rent, due to
curvaturo u Above No::;·tl1 Bend, Oel account of the sharp reduction in tidal
prism caused bJi- taking off North, Haynes and Kentuck sloughs and Coos .
River, the tidal channel diminishes sharply in 5i3:3 0 A small tidal
channel "carries up tt'} 14D.Tshfield, through Isthmus Slough to Nillington,
17 miles from the entrance, a.nd beyond, the grea.test lenght of the tid.al
esturary being abou"ii 2~) mileso The broad tidal flats opposite Marshfield
and Nor'jjh Bend, t,oget.her with Haynes and other tribu.tary sloughs lihi(1h
form t.he upper land .locked es·tuary, furnish a tidal volume sufficient, to
maintain a fair si~~ed channel through the lower estuary between North
Spit and the east shc·re, l\bove North Point, however, the sharply reduced
prism will not maintian a natural channel of usable sizeo

3D" Entrance Jet·~ies. Prior t,Q construction of the er..trance jetties,
the ha.rborentrancelay-,;et~'1een i'lorth Spit and a so'uth spit extending
northerly from COOf; Eead o 'fhe cont.rolling depth was about 10 feet and the
location of the entra.nee· shifted seasonally. l'uth a range in position of
o-..rer a. mile, the south spi·t being built, up by the SUllIiner northvJest '&linds
and cut back by the 'Hinter southerly storms. Completion of the North Jetty
in 1894 provided a dixect entrance nornml to the cOcst line with a controll­
ing depth of 20 .feet~ The jetty has si.nce been beai;.en down and restored,
the controlling bar depths having been 18-20 feet, (;.l1d after 1914, 2:;3 feet)
partly secured by dX'Gd~:Lngc After completion of th~ south jetty, in 1930,
the cont,l"o11ing ba.r d.epth j.ncret.:.sed 'GO 23 feet ";'lithout dredging 0

310 The be.r haG been carried seaward ahead of "~he jetties and now
stands generally 20 feet a.bove the former ocean bottom, 1flhich is at eleva....
"tion minus 40, as a :=mclll cresce.'lt 1,600 feet outside the jetty ends o

Beyond the bar a depth of 50 feet prevails for several thousand feet s9a1~ard~

32 0 No irt..fol"mation is available on the strength and direc-{~ion of
tidal currents across -(,he bar, a.nd uncertainty exists as to the nature
of the coastal current off °[jhe ent~"ance 0 lrhe state of' existing knolozledge
rnay be b:t:'iefly surrull3.J:·i~~6d as fol101-15: Offshore "'\jhe JCl.pan Current, 200 to
300 miles 'Hide, flo·[.Js ileD.rl~r south-sOUtht'J6st, inside of 'tihich a ''leak north­
erlJT se·~tj.ng current (Dav:i.dson t:asho:·.:oe current) exists J of·ten masked by
~'lind driv(~n cur7.'ents.. The st.rong 8turJlller nort.h"t1est~ l-::inds produce a southerly
current, 't~lhich, accoId.:ing -00 some authorities, fJ.O"':iS d:trectly along-shore,
E..\ld according to othE,rn ~')roducas a ncrtheJ."ly eddy Cl.u:'I'ent inside Cape Arago::
'I'he sou·liherly storms ol Hinter are said to reverse t.his movement, but 't"1hether
direct or eddy C.1.rren·t pI'svails off '~he jett:r entrar..ce ia uncertain o

330 Entrance Tra:Lning "\'lorks o The problem presented by the bar
consists of direct:Lng 'c,he' ebb'CUrrent between the entrance jetties 50

as to maintain '~he b~r crest at the desired depth, in this case 25 feet
belo"t-1 MLI,w. The acccmplislunent of this purpose requ.ires that a scouring
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velocity be ~l1cl,intainc'd to a seG:t'Ji:!rc1 position nhere the li.ttoral curr::m.t
\'J111 remove s£:nd from t,ne entr'ance as re,pidily as it' is brought out by
the -tide 0 Any impl"oveZilent uhich bu:iJ.ds a bar' landtvard of this point 't~ill

pro'vc of trans~tt)l"'J' benefit. and '(jhe channel 'ND.l require maintanence dredg­
as soon as the bal' has ween buil·t up to a stable size o As the ebb valocity
is rapidly dissipated ::.1'1 the spreading tidal stre~'l1 beyond the ends of the
je"iity, it does not appear feasible to rnaintain a scouring veloci~ty at, a
25-foot dep.lc.h mOl"'e 'chan 2,300 feet beyond the jet,ties even if the distance
between jetties were narrowed to 1,300 feet, deemed the min~~um practio­
able for shipping" i\ J.:300-foot jett:l spacing should remove the bar to a
point, 2,300 feet off the jetty ends for a 25 foot crest dept}l, or 26,00
fee'h off 'the jetty ends for a 23 foot cres"t depth" t.he effective cross
section area :tn bO'lJh cases being 56,300 square feet below MTLo It is
reasoned that if the jetty chaxmeJ. t'1ere narrowed, the bar would advance
sea-vlard until an equilibrium of sand deposit and relT~oval Has establiaheda>
vJhich of the foregoing conditions \'lOuld fol1ot~ a 1,,300~foot jetty spacing
.·lould depend upon thE~ ~~bilii;1J of the littoral current at the new posi.tion
to remove the deposited material from the outer face of the bar o

i
34. BetHeen tlte jett.ies, a 1,,300-i'oot channel with a r(Jean tide sec­

t,ion of 56,300 square fee-Ii (prism vclwne 67, 000 acre-feet, design ratio
0 0 84) ~lould occur to a. depth of 40 feet, 0 As this depth is in excess of
that, required foI' shipping and m:lgh-jj endanger ·the jetties, it appears ad­
visable in designing to concede a portion of the advantoges of bar r'Elces­
sion by designing a slkrJ.lo1,;er :je·tty <)hannel. A 1,600-foot channel tllould
scour to a depth of 32 feet and maintain a 25-foot bar at 2~OOO feet off
the jet·ties, or a 23-foot bar at 2,200 feate)

35 ~ As the CGOS Dux' has hu:Llt. rapidly af·tier each jetty additio:(J., it,
may be presumed to bE! in!i. state of balance at· the pr€sent ti.me, With a
con·trolling dept,h (wlc.lredg·acl) of 23 feet o The eJ:.isti:a.g jet.l"ies, spaced
2,000 fee'jj ap~r1~, ex·ij3nd 3,500 fl~e-c, ()U·~ from the beach line, and havrE; built
up a bax' Hith a Cl'8~Jt 20 l;:;et ';tbG\"'::~ 'JJh8 or:i.g:Lnal bottom" The no:ct.h jett;-rJ

completed in IDS-h., CFtU{)(}0. '~l1G ba::-' to build up 15 feet :1.11 7 years, si.nce
~·rhich time ·G!.10 u':h:Jr-.s.E8 d8.7Gh h:~s :c·:;.mained f~drly cons';~,arrG at 22 feet,;. The
sOllth jGt"t:~y~ complt:,'t(!d in 1.930 p GQ1.i.8od the b~lr- n8a~~ its outer end to build
l.~p 10 1'8\"::';:' 1;s"t.'·7Gen ]5'~2h and 1932 ~

36~ Nar:co\ojing the j(?tty (:hannel to 1,600 feet by use of groins 1'10uld

remove ·the need for drodging bo'Gt'1een the je1j·tiies and cause the bar crest
to retreat se~.1]ard some J.}OO-600 feet.. As the bar has a present controll­
ing depth of 23 feet" iihe :i.mmadiate effect of' narroHing the channel should
be to lower the crest abou"G J feet and provide additional storage capacity
for deposited material~ After the bar has rebuilt in the new location,
Jljhe stable depth should be gr'eater than 23 feet, possibly as much as 25
feet. 'rhis, however, depends upon t.he rate of removal of bar material,
a •facto!" which cannot be evaluated from present lalo'tfledge. The rapid
growth of the bar after each jetty addition appears to indicate a relatively
ueak littoral current and consequent slow removal of bar material.
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37 0 :B.'Jq>ressed in terms of jetty cos'li, however the narroiiJed che' .1;;;1
l'Iould "be equivalent ·to 1,000 feet of addit,ional jetty, costing $700 .. YJO o

The cost of dUl'nped rock groins is estimated at $360,000" the annua} '~harge

at 10 per cent being ~~36,000.. The saving in annual maintenance d, Jdging
would range from .$24,000 up to $!~8:000, depending upon the finalJI stabil­
ized por1iion of the entrance bar 0 The studies made herein and ~ .ir:: con­
clusions drawn are necessar~y tentative and must remain so uniJ~ addition­
al infonnation is had upon the currents maintaining the bar Q I~ta gathered
should include not only tide, current and wind,movement, but ·130 samples
of bottOIil material gathered from the bar, adjacent ocean bot'· "iii and beaches o

The principal value derived from such data \tJould lie in the .i1Jility to so
shape the' jetty channel as to talce full advantage of '~he Ii .,-Goral current
in removing sediment from the b~o

380 CrJS1'Ulel Training~J In the harbor channe~j~. maintenance
dredging is necessary at only a few points below the SOl"Ghern Pacific
Railroad bridge; Lower Jarvis Range, and ~)ony Slough Sh Jnl containing the
-two principal shoals o On Lo~o]er Jarvis Range, section 1.7, a long crossing
bar 'has formed" due to the tendency of the flood currr ,7."G to carry in pro­
lop..gation of the strai.ght channel near "Empire, while ,,~le ebb current hugs
the west shere D This tendency may be noted on Plate: III BJ."1.d IV 0 '1'0
direct the flood current into the ebb channel and eJiminate the crossing
bar, a wide dike a,xtendL.'1g from the east shore to c'd~ off the flood
channel and reduce the sec:-tion area 1flould be; neceSf 6.ry 0

39 III A-\j Pony Slough Shoal, Section 37, the Si ct,ion widens to such
an extent tha-ii the tidal curren-(j cannot maintain J 22··!'oot deptho Pile
dikes from both shores to contract the channel l~t:ld correct this conditiono

40 0 Above North Point" the tidal prism wiJ 1 mallyliain only a shallow
channel and use of pil'3 dikes has been consider::d at and near Sections 8,
15 and 19, between Marshfield, and North Bend, .allm.ring a free channe"l
width of 300 to hOD fes"G ll

41. In Isthmus Slo1..J.gl1: t.he tidal pr-ism i: elTtirelj7 "Goo small to
permit the use of trcd.ni:,.1G uorJ.-:s and dredging j.s "'cjh6 onl~~ feasible means
of channel mairrtenal1GG c

42 0 The foregoj_ng .::ppJ.:I.GS to 'the 22~foot} 24c.i'oo'li" e.n.d 26-foot
channel pI'ojects~ 'rhe estimated anrJ.ual harbor channel maintenance d:t"edg­
ing fOI' ·~he three projects apP~"oxiInated 0 0 4, 008, 1~2 million cubic yards,
respectively, as givon in Table VIII belol'l:1
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22...foot project

24-foo-t project

26-foot project,

Estimated It..'l1l1ual 'Naintenance Dredg:i.i.1g
Cubic Y0.rds

0-3 5-.~1 11-15

600,000 106,000 230,000

800,000 390,000 550,000

not. estimated 550,000 600,000

Total Nile
__3-15 ._-

338,000

7L~O,OOO

1 J 168,000

43;) As an alterl1a"~j.ve to harbor channel maintenance e:'Cclu.siv-sly by
dredgll1g consideration has been given to the use of pile dli(es for train­
ing the tidal current lllto a more definite ~~d narrow charu1cl in which
the existing 'tidal prism vlould be compete!1"(j to maintain project deptho

411'11 An econoDlic st.udy has been made of pile dike training l'lalls for
those sections wnere the:i.r employment appeared most usefull) The assumptions
made are: (1) .ll7lDual dike cost is 6 per cent maintenance and deprec:lation,
4 per cent :LYl-Geres-c on inves"tmen'li, t,o·(jal 10 per cent,; and (2) Annual saving
due to dikes l'1:tll be orH~-b.alf of' f,laint,€l1ance dredging" Cos'c est,jJ7la'lies were
based on use of Columbia Hiver typ~ pel"meable pile dikes of crsoseted
material, wi'(jh necessary riprup protection o

!~5 It 'rhis study, swmnar':i.zed b{11o'ttj" in Table IX, shm'jS thaJG foi" a 22-foo'(j
project, pile cJj.kes offer no advantages over maintenance dredging, bU'(j 'that
fOJ:' 2!~-foo'li a."1d 26-foot, projects, their annual' cost approximates or is
lovrer "than the savings e~t,L1l1C,ted from their u.~

L~.6o !i~~~1C~ E..:"Z D~9ging ~ D:U{eso Examination of the comparative
chnnnel sections, I~a.te III, shot-IS a some"lYhat, shifting chaI'l..nel with silting
and scour in progress at, the various sections. Bet1'Jeen the survey da'(jes,
certain sections have improved and others have det,eriorated from the s't,and­
point, of navigation. S·liudy of '~hi~i condit,iol1 suggest,s that location of t.he
project channel wit.hin the 'Hatertvuy so as to take advantage of tidal scour,
combined with '~raining works designed to maintain the tidal stream within
the selec'~ed channel, offel"'s the mos'li advan'Gageous solution of the problem
of channel maintenanc:e, especially in COill"16ction it1ith the 2L.....foot and 26­
foot projectCl'

La ~ 'l'he designed channel aligl1.ment may be selected after location of
'the t.hread of maximum current velocity.: as' ShOHIl. on Plate IV, and st..udy of
the effect of various combinations of channel and training dikes, to guide
ebb and flood flow along the same definite pat.hs o
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- "---"~~_.--"'1~;~:6- l~:;"'-L--;--- ii:6------··~-.:~~·::-2------~~~-.2-·'--..:--..:-----6::...;:;:·~~6--_._.-
Marshfield North Bend- North Bend Po~ Slough Lower Bet~een

C~~~'1el. _ l~arsh£~_eld , ,__i:j_~~.......;.o,.;..,;p;;..;;;l___.....J;~a.-.rv....__'i uS-'~-.RfI.....n"""'~g.-._e'-~ --.;J:..;e.;...;1lii.~.;}.

i'!!TL area, sq. f-G. 18,000 26,000 30,000 50,000 L:-8,000
f;lTL tJid·th, feet 5:000 5~.!:,OO 1.,,:000 3,200 3,700
r~leal1. sbb prism,

aCI·e-fee't 11,000 24,500 17,000 3S,OOO 43,000
F~'l ~Itinn a~ea/Pr;~m:J,J.),,_,-l "0 - J... - ......

ratio 1.7 1.8 1.8 - .... 1~11."",,
Design area/prism

ratio 1.05 1.05 .86 .S8 084
Design MTL area,

sq. :r·G. 11,"00 J.5,200 1;,000 33,400 .36,100
Permeability of dike, % 35 35 32 35 35
Dike Water sec·tion orca,

sq. ft. 9,700 16,600 22,200 25,500 18,300
Clear 'oPening '\\'8tar

section area" sq. r~Ga 8,300 9,L~OO .7,800 24,500 29,700
Clear channel l1idth, ft. 320 .380 .300 940 1,140
Clear channel depth at

IYlTL, feet 26 ,26 ?" 26 26_0

22-foo·t; !Jro;iec'h
Dike Length, ft. 4,000 2,000 2,500 2,200 2,000
Dike cost at $25/ft. $100,000 $50,000 $62,500 ,.,." 000 $ 50,000c\P:'>',iUJl1u.al coat at 10% $ 10,000 $ 5~OOO $ 6,250 $ 5,500 $ 5,000
.Annual mai11tenarlce dredging

cu. yds. 76,000 77,000 77,000 54.,000 30,000Annual dredging cost'at
lO¢/cult yd. t~ 7,600 ~ 7,700 ~ 7,700~ 'it' ,~ $ 5,400 ,$ 5,000

.~v.'; .
0

57,000
2,000

66,000

55,/:.00

55,1:.00
1,790

31
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Economic Sttl!3Y - Channel T:r~:i.ni~~g

~ t· ~"lt:·'o -.r;;?~.- !'? .:{_t~,~. _J.?~c :LQP ~._.-. ~_~~ ,•• ~,,::;o;;;.. -.::;:> .._ ..__-:::z... .:! f:tJ: v -~-

1306 12.4 11.6 8.2 6.2 0 0 6
f:larsh£ield IqOl~th Bend- N01'·th Bend PODjI' Slough Lower Bet~ee1!

1;;,;;,;,1b._·;;;;;;l;.;oe L...o-.;;c;,a;..a_·G_i_o_n.-... --...Cl,...h:.=.;:a;.;o..n-n~e_l~ l'r4_~~.:.;,;r.....s;;..:;.h;.;.;;.:r;.;;·;•.e.-J:.;;.;.-o S;;.:'h:;::::qal _Jar-r4.~_J13mc Jet·ciq§ _

2L.,,-foot Pro.iec~

Dike lenght, feet
ilI1~-"!tlal cost at 10%
Annual esttd maintenance

d:-eedging, cu. yd.
hnnual esttd saving
Ratio - cost/saving

~-foo"'ti .Project:
Dike lenght, feet
Annual cost at 10%
JlmlUSl es·t 1d mairri:.Gl1anCe

drodgj.ng, cu. yd.
Annual est I d saviilg
Ratio - cost/saving

4,OL:-0
~ 10,UOO

1J.7,000
~ ~ ("leoy ."., .....

1,.7

/:.,030
B 10,200

2,01:.0
$ 5,000

117,000
$ 5,800

0.9

2,080
5,100

2,54.0
~ 6,300

J.16,000
$ 5,800

1.1

lj4~,UOO

$ 6,700
1...0

2,320
$ '),,800It" .,.

190,000
r.;~ a r:oo':i ;,I,~

0.6

2,1~L.,O

6,J..00

;~80 ,GOO
~; 14,000

0./;.

2,120e 5,300

110,000
:D 5,500

1.0

2,2~.O

5,600

lJO~OOO

$ 6,500
0.9



hS~ Lccation of '(,h8 (~redged chan,J."1el along ·thG path of ma.-:d.nr:.Eft seoul"
;;hould l"educG mc.il1tc.:~lm:,c8 cl'edging, both by :mininizing 'GLe :inItial e::cciJ.VC1.­
tion and by D.voidir~g CUI'~"Gnt Beou:c apart from t.he chosen channel; ;:~'hich

1r70uld move bo'(jtom IT::::Leri:ll, later' to be deposited in the deepGr cu·~" S];o:i~
from the dredgLL6 operations !rray be disposed of advantae60USkJ' eithsr III
the "'la'jjert<]a~l adjacent, t,o bu·t ou·lisj.c1o the navigs:tiioll channel ;11 order to
avoid enlargement of the Cl"'OSS sect:i.ol1 area" or outside the lou \·1a~.je!' line
to form zone dikes, C;.S Co C01'l.t~j.nua·lii()1l of pile 'dil-:es to be buil'(' across part
of the 1'1a:t,er~lay area ~

h9 c. Dredger spoil should not. be dumped in the deeper pO:(."\'tj:Lons of' the
t'laterl'1a;y" area lJhero th(;; SmIle tidal current o:.ttig,nial1y fOl'Joing -'Ghe section
is cer·tr.d.n 'GO tranr;;pc>rti the aumped msterinl and l"edepos:i..J(i it in the shoals
whence it wss dredgedu

50 ~ ~~~ Pt~p-ing Oyerbccrd" In c{~rtain "types of ver:l f~Le bottom
ma~liGr·j.al, jjj has become accapt{:!d pl'ac-cice 't'1i'~h hopper dredges to PUll!?

dredged material ovel'bcBrd en t.he ebb tide, alloviing the sus}-'"ended m9terial
t,c pass out of t,he drodgEd al'ea on the tidal currcnt. In Coos Bay, the
bottom materlal falls :i.nto three ger.:leral groupo: l1l~diulil sand, fine sc;lnd,
:J.nd silt. 'fhe sc"t,·ijl:1.ng rates of thf.:ne materials j.n tTliill ~'rater have been
de"iiermi.i1Gd b:~r e:::})Gj:'imen'(, wi'Gh z'Gsults summarized on Plate XII CI CUrVi?)S

have been dr.s.~!'n th:.:·ough the platted points of e:''qJeri,i'nen"t,al settlement,
rate J sl1o't'li:'lg the t.heoretical ra.!lje of set,'/jlemen'~, ~5 derived from st~.dy

of the movemJ::nt of bodies in viscuoua fluj.ds. 'rho possible d:rii't of
pumped ntD:terial is summE.:rizGc :'W,1 Table X.

!",_~e_~<':~_~~__, t _""_.__._'__._••_._._ 1-15 ,__-----19-1~~ ~3_-_'l_~

Descript.ion
'Average roa'Serial :.>:1.ze, inehos __... t. 0:1 00.55

!lV-="I"np'~ coe':"!-l-l~'lN .,..~.I.c:. -?t. /;Ti ..• ~-Q,'::JC ,;) (.'V -;. b _ .... lJ.... , 9 0 .,--!.;

frol:l CU1"ve - v=64J 000 dL.. - •...-----.....- ... 0 0 88
Ave:ragG section mea~l ebb peak,
bot.ltiom velocity, f..!;;;t/SG':;" on--:-o- ••__ ............ 1.,73
Ss't.:Ln1at,ed average depth
of cha.nnel, feet _.a_.... .. ..__ _... El .
Time :in su.spel~siol1, minut.es -_•.- ... - -- 9 Ql
Average distance travelled at
mean ebb peak botto:n ilelccit,~T

before set.!c,l:lng to bot'Gem, feet, .'_04 91~thO

0 0 011

222 0 0

0 0 014

10
1.4



51, :eh(~ d:i.s-crI1Ge 'Gi:'uveled by :;nrmpE.':: S;;')(io :L1l1t::n"t is ShO;;'iJ.:. ;;.bove tc be
GnJ.;{ ,1 :r(~lJ hurld.red foot,. illlde::-:, the m~'f.:t, f~~ovor[;~bJ.e conditions e..~ the peak
ebb flo1·j·(l LSSU!11:i..n[: flU average lcrGei:al di~;l=jGL'S:L();'1: due °to tUI'bulant. :tlel\1°,
of 20 per c.ell"S", thero :j_s lit.tle OPPol""tunity for ~~he sedi1u.2r:.t, °GO drift. Ot7.-t:,
of t.he dredged channel before reaching tOt.toiILo Pl'act.icalld'- 811 PUlIlFGd
sediment 10Jil1 set,tle almost irmlledia-t:eJ.~r in the dredged channel-=

CONCLUSION

The fcllo1-i:ing c0l1cllu3ions arG dravill from ·the tidal CU1'lreat st.udy:
1" Stu.dy of °ijhe E!j1t.ranCG b[Jor~ 't·,:Lth a v~elJ o~o narro~1ing the jett.y

channel. "'t:th:c'ough t:se of gX'oins if -\ill.;) corlclus~.ons here terrcatively set,
up are V61'\:li'ied, i~~ c:.:;si).'abJ.e o

2 ~ In conl1ee";;:Lon ~lit..h 2!~-fo(Jt. or 26··fnot. projects, locG.t:i.on of
dredged channels t,{) t.ab;; fW.IG:i"t:, fJd7an1iege of' t.idal scour is desirable o

3· T""'='·;n·j-1r.· I~";"l:".::·t:· i'J'-i1J ·.l·id -in ch~~~,",Ol ,:,l;rrrt.!r·'""lt ~"""d o-m rr-a:l1'c';~'lgo .,. c__ • J,;;:) \.. .•••c.... . ..L._............._ ~~.l.v c .........O• _..... .1. ~.... .....- ~ ..z..L.I

the cost of mo.intm:·.aileo dl"E-ci.gii1g under 2~....i'oo"h and 26-f·~c.y~ pl-ojects ~

HOj;'ever, ~the cs:t.~om[.t~d saving=:3 unde!' the 2L~-foot project are so small
and probleme. t:l.cala::- not to unrr~1.r::t.. :~al'th2r cOl1sidel"ation of dikes for
that. dept,h.

~.;, Ebb pumpir..g overboard 'Hill not, effecJtj:i.vGly remove dredged
matel"ial fX'om the p,av:i.gatici:1 chnnnel Q

Oscar 00 Kuentz;
~bjor, Corps of ~,gineers,

D:Lstrict Engineer 0
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Curren:[j SU.rvc:}o-J COOI3 J:13.-;;. , Or'Ggol1 ! con····~ ..,.. r':)0 )\ lJ_!..i.~al.j t

Feb:r.~l:L~~:'~T }~., J.932

rJlean Nean l:Ieal1 . Control..... Higher ]~Ol·reJ:' If_gher Ilo'Ner
Flood Ebb Dcpt,h ling High High TJO'tV' L01'j

Secttol1 Velocity V~locit,y HLV:l Depth vJa-0or lvater Hater \rJater
No. NI,L\~l

..._~--_.......--....-- ... -~-.............- ------
hI ~97 :JO r

( J.5 0 8 30 6~n hliB t') r' la8~Q;J

L~2 It~.3 35
1.!..3 1,60 1672 16 11 7 30 703 6~2 1 '1 -1 0 0-- ~ I

hL~ 17,0 30
h5 l~OO 1 0 '06 16 .. 9 21~ 7~O 50 0 2~6 lQS
I."

16~3 2hL!.O

h7 1.06 1 6 3L!. 17 0 0 20 7..}~ 50 0 3Q3 0 0 2
h8 1303 20
h9 1~57 1 11 66 150h 2h 8~h 6 0 B 3,,5 0 0 ).1.
50 13 0 6 23
r·t 18.h 25';)

52 1:53 1.80 16.0 28 '7 ..5 !!.o8 2 Q 5 -00 9
53 l'7o.h 25
5L~ 17.2 29/
55 17 0 0 29
r'i' 1 ~}.}a 1 1 60 17.0 25 7(00 50 8 ~~~h 0 0 1.;0

57 1.5h 1.70 Ii!: ,,}~. 21~ '7 ~'l 5.8 2 0 7 -1.7
58 Ib..~O 23
59 10-10 1.11 lL~~5 2h 60;6 5 0 8 3 0 6 OQ6
60 15Q7 24.
61 170h 29
62 1'"1.0 25
6,3 1.28 lr.35 16 0 1 21 6~8 60 2 ~~ .6 0 0 5
5h 13~, 21
65 Ihol 27
6S 15119 23
67 1.49 1 0 '72 19 0 2 2', ..(~h 5.:0 2 0 3 -2~5-,
68 ~~l.}_!. 25
69 /2h.l 2·5
'{O 2.'.,... 3 3'7
71 19.7 3h
'12 21.3 4-3
73 19.6 43
'74 2J..~o3 '::)""

.Jl

75 21.8 2B
76 2ho~ 31
'77 2h~5 29
78 21' 0 3 3h
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APPEl~D~or B

OCEANOGRAPlf:[ OF COAS'rAI.I HARBOHS

This appendi ">:: has been reproduced from the following
doctunen°t, :

ot Br:i.en,)
11 0 do

l'.io Po
[Ocet:l.nograph~r of GoafJ-Gal Harbol"s~] 011
file UQ SQ Army,1 Oorpsof Engj.neel's" Beach
Erosion Board lJashington" Do Co
(Unpnblishedo)



~~::):)S BAY"......~..:_. _~~.t·

:,t1!u.urA~~ n~2§:~~~~\ ~Q~I~' ... ~Che Coust Pil(YG published in 1926 contains "c,he
:~~:):ll(~.l~j_l1t~ Q·:-;s ::·iI~ ti<:;!J. ~

:; c:-~~ ;. -: f. i.':'t c- : 29 rr~2.es nort.ht'1urd of Cape Blanc0 :? is all :Lrre~ular::
jagged. .j :<L1t j):'c:jsc';jjj,':g aLou·t one mile from the genel"al trend o:f the
COt3JJt.{) L: '; St.>:~·;:·Di:'d fz.cG cJ' the cape;, 2-?t miles long north and S()'uthiJ
is a ~i.r.\,:r:·':)·': 3p(":(;:r:~ly ~':ocded ·tableland $0 feet, high "i.r7ith rugged and
oi:'okC::111 e 1i.~f3 r:1d (lu·;:.ly::..l1g rocks of the Dame height Ytlhich formeJ~ly

1'7Gi:'e C:t rJ, x' ':. 0:::' j:;:. 0 Imm3di~-tely off the cape are reGf ext.ending n.orth=
weD·~lnl.~c'ri ,lin' ~...L':'lr~ enG l:D.le l:- n

i!;,,:o::~ Le,;.;l. 22G feet high3 is thG sou'thE:rn P(:j~t at the err~::~anca

'i~o Goe.s ': ·.1;r C:.l.;.~.J ~',i( tJ 1 2nd 3/1.~ miles nort.h eastw~'d from Gf.pe J..::',"7,go
LiglrU::Jv . " IJ.Ill·} (;}.iffs axe about 100 fee'~ high and terminate in
8e~j(;;:'dl ,t', .\].~:•• , :J(~ic::: poir~"tIS Hith sand beaches be'\;";'lcen them" It

ii~i':~':"" COi';f: lbz.(~ to Heceta ~.~ec~d.9 abou'l; 48 !1lile~;3 the coast l.1onsists
of ::wnd .::'::.:.r'::::l' ;):~·.el{c·d by mcu?)::'ls:tely Im-1 't'lOoded hill~~ ~ In the no:r:athern
lJor·~:t ....L:. <:,',1i ; ct1l1t:';G ';\1:'2 quite h:i,[~h a.nd conspicuous from con"tr'ast TIlth
tht3 da:d,~ ::. '{;. 8.'3 ':i:i,t.~ ~ l-J~:~:L~~h t.he;)r c;.rc partly covered~ Back ':>f these
~':T{)od<:~d 6. :.L;~; dJ'l:: .3. nt~!T"br-:~:' of lakes drained by smaLl creeks thrc)ugh
"lih'3 sat:.r.l .~( ~~. c;i.! '. ,I

tl COl: 3 E::;.;/ it! e.bo:xC ::3 miles in length b)- on{~ lil:i.le in 'Kidth 1vith
a '~idt;"l .?~"'\:.3 oj' l;Lbcut. 15 sc.:.uare rniles; II

7h3 gens:: ,1:. ~;'!':,~:'~l~tf;l' or the coast, south of Coos Head is illustrated
b;i t,l:e phO·0'jJ,::' _\j)h:3 (':.1. p::-.ge 2 UOJ,·t.il of t.he entrance is a long sand spi't
t;!:'8ch.:aJ.ly :L).c:,·:;~~2,~.n&.: ::.n eleva'c,icn tOl\Tards t.he dunes shotjn on prlge 5 .)

SeverD.1 .::J.uu.;£l![; d:,:,c5.n :bT~C ·the bay pr'oper and the topographic map L'1""
(l:Lcc~t:es a r3;t...... :~~~ hGL'liJ-~ X'un·..oi'f 'ul1:lch vlould tend to keep -the ent,rance open;)
:':'1110 Jr.aan cUlnu.·;l ~,~a:;.n.f'~".l:!. e."C FOT'to Umpqua is 67 inches c

The 30 fil·;jho.:il cC·).-rtc:ur lies 3..5 ri~iles off ·iihe ends of the ,jetties and
'Lhc 6'J .fathorh co;,: ';:'01.::' is out appxtoxim.ately '7 miles (, Sufficient soundings
'\;0 (.c .f:L:1G t:.1~ lo~.;> '['::::;Lei:' c·Jntou.:rs have not been made.,



r;!Gan :::-';lng~~

1930 it;1 ~s

c,l.ld t.ho diur'na}_ r'.;!..ng(.~
foIl oUt, :

Coos Eay Err;jl';:nc<:~
ulp:tre
Ncr'btl Bond
Nnrshf.:L01d

DJliRNAIs HL~:C:'E

(FEI~T)

6.!~
5.7
6~6

6.9

~,lhe ·t,ide :i.s d:Lt1rx:.uJ. H:i:th the long X'l~1··0Ut fol1oning t.he mglle!' i"Ligh t1'atel"o

In corrC'l:.t,:!.ng the t.:Lc1.e::. P:"ii:H'!:" "i.;·bfJ U. n. Eng:i.:::.8Cl' ·O,tf:i.ce c;~'0 Po!,.1cl&nd
t:sed t.he leu ·;w,t.;;r C.j..·CC p::.HS half tL~ a7cea be'c.t,;ee.-.1 high t~'atel" E::-;.d J.:.:\';'

·~:;:.t2!.· t On thif~ te,s1.B ·t,he t,idu1 arGa :.i.a 16.1 squa~~G ;r,ile s ~ind tbe t.lc:?J.
pr-iS~'Ji b0t~]eell mei!.n lOHG:'~ lO~J '!-latel' a::!d jTIe::'U higher high ~;;cdier :i.3 90 Co 16
sq,ua:,:,e rd.lc fG0t, Q

:nlG a:cee, of' ';:'11.0 r~I'.,innE!l l:mtwElcn the ends of the ,jotties
cqu!l::>e feet 'b~?lm'r Hll}Jti ~nd 5~: J 2J.O SCruflX'G f'(~(:rt, bolc\·j HHHH 0

:1.3

, ... ~ ----.- . ..., .. ... \ . ..-\ ..
i:JAV'E':. and (jtJi:,:jE·N'l'b-·~ ~.'h9 -;lUVC ac.l~:tcj,1 e.t Coos .t:a-;r seems 'to be o:r:trerJ~l:)l"
•.-.;---~~ • • ..........._-.........~_:41 : • • I" • • c· • .. .. •
VJ.O.LGl1"0 1.11 cor:;par':Lson l':t·tjr:t '1;1:0 repCrG8C't liw·;i6x'olog:l.cal {~cndJ,t.J.r.:ilS" ll.t. the
time of the :L:uzpect,j.cl1, .the !':'D..ves u€rG pe.:~!r:Lng 1111 GO as '(,0 Uliilo::rt tOli,eh
t;:le ...,-·... Ol";!!:'l l~P ..·;-:)r-r··~' of' tlv.l +:;·;:··-:+.1 t;) ,;,'1;' :""IU{1h 110 l~'ll"~l~:;l T'-J' "IC:lS 1""1":- '~"eerl -j 'i-"-_ LIt..,; hwo.I •• v U -v L:_ ~,,,,..v_..., 1,;.'•• \-.....'. 0--" ~..I .\u_.... \11.-1.. o\.c;..,,- _\,;.;0 • .,I',J.••

iicat;ed on th·:: Heat,b.G!"' ~'lal)s i5u::,:Lng tl10 pl'0CeSo.:ing period. ':ells vioJ.?r,ce
of tte ;;aves iG olso :i.l::.dic["ted by thG dt1mLl.ge done to 'lihe jettj,e 3. Ir.:
J.91lt, du..urp:Lng l:ar:; dono be'Ll-78ml ·the fairlH:~"Y and ·i:,he sea r:uoyo 'll~lis 'oG'~ch
':;'ho tl1 ~d t·o ~7 _';e~-\' :,"_.nrl 'T .•"':l,;.,~t"' t,-..'()1f"e 0·/:-1"·" i :1, il'l-"'j ~'O' :"'-O~.L"'r.~·/ the ··"'a,;!e·~:' r:-rCll.. __ "" __v " .... v ~.~ 10/1::•• ,-.J _.~ \i ""_ _.l,. .~~ J. --"0 ~ t; .l'1.aJ ..... ,J .,' l;q ...

sait:o to b:re5J: ill 60 -to 80 fe:.::'t of t·:a:ccl"':.

1l111G1"e is UfJ'l'..:J.IJ.7;1' 2 et~"I'(;r.l,t, GUEc;ping e:tt,her 'ij(~ '~he north C;I
sonth jus'(j off ·~:.l!.I:; ;j::-]t;(J~:T a:r~d this er,l'l"en'C: shcu].cl be gv.a:rc.ed ag.:;.i.nst,
Gspec:i..ally Kith VGs,ssJ.s passing out. II

:.:,:1'" ~.l. ··L:·:.l....li-\ Cr)(".<:· r:·c-., r,(,~ (Co.'. ('.'.j""'''- ':".!. ,'."'c·-! C'" ~..Il· ']+,'~r; -:·l'·~·:· ':'.T-..p '::>1 ()OC~ c'u"r-:·'1t. cnp':,<]_.. -"J. ...-:c..l: _' .. ....,l.) L.:;.IJ' ..: ~.w'J '_fL .. :'''•• \./. l.-il/~• ....¥. '1.:. .... 'l.• \,;C,_ ·~I J.,eA. .... --_.I. ......... - '. .. ~.• " - • __.,

in lliliformly over 'che lJho:.(: L~:rt.j:'ai').l)G but t.he ~bb tide '.lDua:LJ.,y 8~tS 0(;1):l:,h-
· - ,.~ C 1 { .. 'I" -- P •.,. lj.' I • r, ~ • "i'J2 S·G~·:i:.rcll1 !eil' • jO. e, •\.s S:L;:r·(,an'(. !':::,gJ.l1131'3 I' ~ U _ ~::. .c.ng:U1(: e:a:' ·e~:)ar·(,r.12,n'(;, v;·D.O :L,J

iT..!. CZ1G.rge of -C.l't0 ti8"t,t;y omi.s·t::'1.K;·(/ion sta':jf:K-: tihai; 'the I3bh tide Z'1.1:QS st:caigb:G
0".1"::', but. t.ha·(, t.he flood CU1"'rcl:':~ (~OlTles in 0:i;:i:;yl(}lii.Gly st.:L'ong arvv.r~d the nort.h
jett.jico ThGI'G is o. sl:Lr-:ht discx'Gpancy in the 'li\'j() Ot,at.GliK.t1·bs bV.t both in­
d.icate a gener~;,l sOl'.t,h;"aI'~l CCmp011011t,<41 . H(lv~rve:('~ £loe:{:'ill~: In':l:terj.:lls .iumped.
in. the bay moe usually f euna on the :1or"Gh beach II

J.37



Prav:V.:ms o~i(l °iihe c(J:n.r~t!.~t1ct:Lo~'l oj~ the south jet·t~l, an t:lddy ()cmll~Z'0d

on the ,ebb tide (:wiJ.th ox ·~he inlet as sho'\:lln in the accompanying slteotch"

i'hio cU!':rent p3r;~:1.::;tGd dtu'ing the f:trs'~ t~ollJlthil"ds of the ebb current.
It jos the 0Fm:i.ol1. cf the C")Clst gt7.erdmnen the:t the general offshore
ctU'rent is sctl'th 1r: summer and 110rth in winter which agrees roughly with
the s'Guaief:J \)f Tho:n;).ctf:)_ Ii:!"'. Cole stated that a'l:; all pain'hs belovl Yaquina
na~l, the pre';Ed,ll:1g eU:L"rcnoG is souohherly. The charts of the IT. S., Hydro..
g:rapaic Offine ore somewhat cOl1'~radicotory a'3 regards the coastal currant.
T~:1G cur:t:'erfG cha)..,°Gi-j r;.horJ a sOlltherljJ- cuiTent but the our-.r.ent arrows nearest
iihe s~10r0s en o~he (~harO~s of average meteorological conditiona by months
arc nor-'GhvJard.

lUlatev€l' ·thi9 eu:('!"cnts offshore may be, °the lNl~i'her is conv:tnced that
the 1:1totoral curl..(~trli a;;:'e -Goua:rds tho inlet from both sides, -whenevej," a
cv~:r'enoG 0:id.ctso TbiD eUl'::i:'en't may be a part or a main sou'hherly current,
::;~ =E·i!·s·t-ol~{}ST '3t1d71 inC:hlce::1 by 'the ebb tide or a restu°'l; ()f oblique w.:xve
e.c·~:Lon bU'jj 'the neojj c:d'fect :1.8 o~he sane.

§f11l"Q §£M;PLi~§ and tDQE:U:~-- Sand sa!llplC3S ~er'e taken 011 both sides of "the
en-GI'8..nCe €loii °i;he til!:.~~ of "ohe inspection but 'the sample from the bar had
·aean obta~_ned sev0J:'';11 ~tears previously. The analysis showed ·the following
results:
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'1

JJ)GA.~'IOH
.......-~"'---

NOlIrrH BEACH
BAH
S()UJ~H BEACH

NTJHDEH'

N··22
N-23
N-2IJ,

l·rn~DIAN DIAHETEH
·"·"-CjjTc}illS)--

0.0103
0.013
Oo009l~

The variation in s:1.ZG :is sligh't but, perhaps indicat,ive of the sand uovemen·(,~

The coarSeS"0 material HUS found on the bar and the next conrseS'G 011 the
north beach.. ~'hi8 dj.st·l"'j.bu·bioll agl"'G6S 'Hith the conclus:l.on that the rt1ain
sand dr:i.ft is from '(:,110 !lox'th.

The beach is hard packed and has a slope of about 2 c1eg:t:Ges.

SAND HOvENENT-.. The fil"'et. survey of t.he entrance was made in 1861 bt:t, the.
~-- 88OllJ.y nUll)' of it. availal)le '(;0 t.he 't·n:·i"ter had been correct,ed ·co 1 9 ar.d the
extent of 'ch<:) COrl"GC'li:i.cns is not, ImoHn. Ot,her surveys made ;"1 1878: 1879,
1885, 1889, 1901, 1907, 1912 and 191b apFear in Appendix XV~

SUHltARY" of CIiAIKiES ~::t jQ~~~R(iNGE:
fj' ,. --;;"7,....--- I ' .-

let>]. - 1d63-- 18'l::rb dist;anco bct.Heen Coos Head and 1m'i-i'iater line
on li.o+,t,h spit" 2000 fee·G. Di~riiance 'liO high 1vatsr L..'lOO fee'b. Depth at
t.hroat, 60 1'e6-(,. DE:pth Oiler' bar 13 i'c(rG. Eain ch2lli'1el p.!lsses· ·,-;:i.th:b:,
800 feet. of Coos EeQ.d and t!~en rtU1S N h5° H ..

1878..- Least, distance Coos Head to lOH t'jater No>:'t,h Spj_t, 1000
fe.et" 1'JIazimlull ck;pth a;b 'l.il11~O~:rt, 56 fCt:rb. Depth over bar uncertain
bu';; appears to have been, as li'iit10 as ""( faerb. Channel, 500 f"ee'i,j
from Coos Head and harJ slnmg c.x·ound ·t.olJ:J.j~ds n02'th sp:it since 1861';0

1879-- L01'] Ht::t~j,' linG on J:~or'i;h ,Spi..t moved south 600 feet, S:li'lCe

lut'8 and noH aln:cst OVGr laps Coo~; HGa(~. Distance Coos Head ·to low
~'TateX', 1200 f~Gt co .cep'~·,h U-'tj 'lihroa"{j, 55 feet G r-fa:Ll'1 Challi"10J. pa2,-'al1els
nort.h spi'Go Dept.h OVGr bl.?j:" unc~i... ta.ill bl.rb as lit·rile ClS 10 feet, ill
r.pots.

lfl8~-- Bet;~~eG:n J.8?9 ~":md JJ.l85, a spu:c dike J 1500 feet, long Has
const~ruc'!';ed on '(-,h13 oast side of" t.hechanl1el and appi:;fu'S;';O lw:ve ha.d
a very prOli.01U1.c.ed (~i'icc"lj. l lhe main chnnnsl uaG fo:;;'ced into a m,:n:'e
110m"ly .e.::a.st, and N:~S"ii d:1.T8ction and 'hhe 101'1 Hat.er 1~.!.1c~ on iihe H~l"ch

Spit. r-eced8d al:Jnu'(, eOO i'C(r('4 'Pile main cha.nnel passed 'uit~hi11. !~OG

feet of Coes Head al1d 'c,hen j~[;n N 39° ~J. The m:l:nimmn deD'i:h ove:c 't.he
br.u." Has 9 feat ~l1d "chG dep'th ~~'0 the "i~h1.'oat l?H.S cnliJ' L~O ~r,et;t. B;;rt17een
1861 and 1885, the higb:U8:t.8l" Ij,ne on the Nor'Gil Spit racGded 1500 feet Q

1889-- Bs'i;V1eel1 1885 ~l1d 1889# lot,] Hater li:::~e advarl(~ed SOl!.t.;~.(f1es't;­

uar-d 800 feet" cons'Gl"'uc"t,ing channel and increasing depth at, 'lih!')ai:, to
1.1.1 feet;q 'I'he main oha!.1n~1 has SidU.ng sOU'c,h't'1ard "bo N 58° T;j and 'iil'le
least depth on ·the :ranges lJaS 21 feet, co
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1901",,- .l\lt110ugh th3 U" S. Eng:lneer Office at Port,land. st~-lii!d

t.hat '~he 'no~tl1 je't"J-liy ~<ias beenn about, lSBo J' j.t is believed t.hat, \jhj~s

is il1coj,"!'~:c·ti c~z -'tihe f:i.rst map "to ShOH "til1i8 jet,tjr is dat.ed 1901 0

'llhe SpUJ:' dJ.lce Has begun about 1850 0 >lej.n channel rUl1f3 1'1 60 t:~f"

Dep·l.ih n';:' thl"'o~:t L~O fee"G o Depth over 'oar 20 fee"i;o r·Yap indicate8
filIon north GidG of nort.h je'c-'l,:'{ and recession northlJC~rd of lou
Hater l:ule of' 1500 feet. ~ Hil1j.rr;'\l!ll dif~'(,a:-~co betwc-1en jet,toy and Coon
Head 1900 feet o Crest, of bar 1500 feet beyond end of jettjro

1907-- Chan..rlGls runs N 660 vI. Ha.."'(j.mu.m depth in Jlihrca"G 10 feet
off old 8Dl"!.r dike 0 D6))t,h OVGr bar 19 f'E:et" Deep hole shOl'm at Gnd
of jet.t~rQ- ShoY'GlinCo1 has built ou"\i abOl,.·t 800 feet OIl north side of
north j(~ttjT since 19010: Spit, beginning 1;0 build 011 east, side of
Coos HGudo

1912-~., Channel runs n 6}..J.0 H0 Depth in thrOB.t 60 fee"(j ~ Depth
ever ba~:', 15 feet, CI Erosion nor"~h of jet..t;y but filling occurred Oil
chant,el G:i.do. ere-sot of bar 1100 feet off jettyo Pronounced sand
spit on ca~rc s:Lde of Coos Head nO"\'1 2000 fee"1; long~

191~..-- Erosj.CJn nor"ttl of jGt,ty and f:ill on channel s:i.de ccn'ii:!.llue Q

Depth a"\;, ·throc;;.'c" 46 i:~eet,o Depth o-.:er bar 20 feet with c:ces"li at about
end of :je"Gty. Clw.lli'"1el runs I~ 6,0 ~'1"

1929-- Da:i:.e of issue of' U. S. Coast and Geode"c,ic Chart No II 598h,
Hay 192~)Q Cou'ijrolling depth over bar at "this de:.te J 25 fe et 0 Depth
j.l'l "tihroa.!lj, 56 feet, off Sptu" dike 0 South jetty completed and aceretiol1
has built beach h50 fee"& see-Hard of cliffs.

Briefly, t,he ent,rQllCe channel 'Has very uns·table previous to the can·...
st,ruction of t.he ncrtih je'Gty and exhibited a tendency to sUing around "GO
the nort.hlJard ll Betueen 1861 and 1879, the inlet experienced a considerublc
sand. pressure 011 tho ncr·th side and 'the sp:lt built sQu"lih1'1ard vc)ry rapidlyo
Be"tueen "bhe d~=i."Ge of COl"~S"Gl"Uc"tricn and 1907 I 'an accretion occurreel on the
north si.de of the Jett,~r bll"t '0h18 H8.S follcn-Jed by an erosion e.nd a simul­
-c,&neous fill:i..ng on 'ijhe channel s:Ldeo' It, is believed "that the jet,ty Hea"tiner··
eddonn during this in·terval and that sand began to leak "i:ilu"ough it" Al­
though -'tjhe North 'Jet,ty, l'7as un~bl0 to secure a stable depth of more "t,han
14 fee'G over the bt..r, :i:t clid fix: the <li:CGctic>n of' the Nai!l Channel l1~dih:ln
rathel' narr0l7 li..rnita 0

The sand d:cif"~s easily under uind ac"t,ion 1!lhen dl'jr. Beach grass plaJl"tied
on the north side appec~rs to be successful in decreas:Ll1g "th:L~J 't'lind dl'ift· c

The long sand spi"t, 011 the north side of the entra.nce and the general
configuration of the 51101:'e :Lnd:i.cate that, "the sand IIl0VemelTG in "che pc::wt has
been south'l.'iai:,d. 'rh:ls conclusion :i.s also ~~ubGt,al1tiated "to some extGl'lt b;y­
·tille vaz'ia'tions in the ::lal1d scJilples Q
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The f'ollo::'1ing qnru:rtj:Lt.ies Herc:: dredged £l"'0111 the Coos Ea.:v- entrance
aftel" 192L;:

)

YEAR
1924= 1925
1925 1926
1926 1927
1927 1923
1928 1929

QU.Al\JTITY
1,242,OOO~.c yards
l~lGO,OOO cubic yards
1,023,000 cubic yards

615,000 cubic yards
301,000 Qub:i.c yards

§r~~~JC.TURE..- Tj"ery Iit"'G10 :i.nfCi."ma:l:,:iJol1 '!Ins obtaj.ned I'cgnl"'d:i.ng ·che spur dike
on the 0&.8'0 side of 'lihe chQnnel o It, uas 1,00 i:'ee"(j .j :1 length and t:fC:.1S

bl.lil·li be·t\·;een 1881 and 1885/J

1'11e NOr'Gh Je"li"Gy Has begnn about 1891 and completed in 18950 The
innc::!' l)o:r'{j:lo~l 1'!U5 deflected nor·Gi-mrard to act as a. training \-JaIl opposite
the origj.nal Sptu:" dike 4 The IGngt.h of ·the sii:ca:i.ght portion ac"iiiJ."1g aa a.
,jet·c;y- 0;;';;[;\8 D.botl"li hOOD fc(-;-c: and the crest, appears to have been above h:l.gh
"{'Jute):'.o J.Ji'0·Gle information CGUJ.d be obta:l21GQ :eegarding 'l~ha oj."iginal ::lcight,
cross-section or character of fYlionc used. B3r 192!!., the .ie·~·t;y" had 1'1co:ther­
od clm·m 'GO abouii +1.j.' above r·iliLU c.w."1d 'lihe ou.tei' end -vras dOl'In to -30' as sho~·;n

in the profile;. 'i'hG onto!' end lTUS 'Jery U:L::V3 and appeared to have been
spread out~ ThG innGr pOl"'biol1 :Lf.> said to have sett,lGd.

The UOl"iC of 1"o-conGt?:'uCT,J.ng thE; Nort,h Je"c"c,y Has begun in 192h and is
still :i.n pl'Cgl"GEH~" Up to Octobor' 1929" 689,000 "tons of stone had beon
placed and the cl'Gs·ij of t.h8 ::w~;'-C:l1d 1'1G\:3 '\jllen 'u'b 01evation +20 t • Dvm;, most
of :L-tir:; length, the m.....eDt haG an elevcrtion of +10 I 0 The avail<:1.ble s"Gonc
for jet,'liY con3'truc'Gion is of inferior qua.li'G3' and appears 'GO i'ract,ur'e
easily. '£he Ullit 'Vmiglrti :i.s 160 paunc!r; pel" cubic feot o

The Sou'ijh Jetty l\i2S Gta.rtcd in 1924 al1d :Ls st:i.ll under COl1strtl'~'Gion'l

The pX'0Elen.!jj :tGl1gt/h is abcu:G 3500 fecfli. t.~he crest at the ou·i:.er end \,rafJ c.\t
·:·20 I above r·~E[kT on NOVt:l1ilDc;:r 1, 1929.t bU:li 'i::he gene:c.:tl elovation on ·that da·tG
'Has about. +1?1 ~ The sea-and hf'~S u:b:ec~cly been re-t-:"Oi."ked t,h:('C(1 t·:irn.es 11:\.t,11...
out much auceess. Be'C.ueea November' 1928 and November 1929 .llihe stroms moved
the soa-end bodily lanchTO.l'd and fGrll:.ed a. blu:n'~ end Co This pile of rocks is
shoun :i.n one of' 'bhe ph('}"iiog1"a~:)h~l, Up to J.928 about 860,000 "C.ons of rock had.
b~en u~ed o-~ q"'l r.l"1-t:"I"aN "" 0"::- "~)l)~'lO""~"l':"'I'~l'\if 21":0 +·0"10 P(:J.!' of'oc"" ("'f' 1 ""n<r+ 1-\ tpn' {::l~: .~ ..J J. c;.,! (,;. Ii ..... G -..;. ..:. C.7....:~.: .1. "'·I••I_.,I.u "~"':; _, - ;J u:'.J _....".. __ lJ J~ •••v <;':) v~ ......' -- - ~

'\"oc'lr "°0·0 'j C' " 00J.·"·\' ;:;O·.s.... O:·lY 1:"'l"I'l~'}Ol~'G~ L.-:o--"' •.1"r:- '''I ",1il; ~ T.-rr.,·j 0h'r c·? l~O po"· r1~..". l)e'~r.l. ~ ;';.,;;.1 • _0 0,;' LJ lJ 0 ~ i:)<,;. ...1.. .... v ~~ Jll.I. ..... .L1.> L<4o " •••• u ...... .1.0 'oJ .... " u..:. u .;

cubic foo1i v

Z:Phe d:t~;;-i~~Ulce botitoJeen the ~ie'tit,iGs is abotl:G 2000 feet" From the curve
sho'T!!'ing the l~cla:~:i.ol1 bet;r·J(:;)en t,he Jc,j.dal pl'ism and the area of' the entr'ance
sec'cion :l'li appears -(,hat t.he m"a~:.::tmlU71 area 1)13101-1 mean sea··level that can be
e:;qjeci.;ed in ';'0,000 EiqUGl"'G i'Ge"l; 01' an: average depth of 35 fee';'; at thiH
stage. Sincn ';';11e d:tu:L"nal i:'ange :1.13 6.7 fC(l'li, :L'[j is reasonable to expect,
·t,ha"G the jet·lj::.es will lOB.:tnta:ln a. dep·i.ih of abou·t 32 f'(!e"i.i~
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In conclusion, the 't-rr'iter :1s .of the opinion that the jet-ties C:.I'O

spaced propel.~ly bu·h "Ghat :t}:1..e spec:Lf'ic gravity of the s'c,ol1e used is :oot,
suf.:i:'iciently gl"eat 'GO stand the VW.ve e.ctiol1 al1d tha"C attem1.J"Gs to hold
'GIle sea-ends l1i"~h "chis stone 1'1111 be fU~liil(~ 0 Since 'i:,110 jet"c,ies do nO'iJ
ac~ as breakuate:o:'s, 'j;her'G appee.l"D to be lit·tile advanliage in ma:l:ntaill:j.l1g
the crests at the sea 0nds much above l'4LL't-! since this in"berf'eres t'1it,h
the flood tide and cuts dm'm the tidal pr:i..sIDo


