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The Literattlre Stlrvey of Coos Bay, Oregon~ has been. cOr-1pleted by
(

the Department of Oceanography of the University of Washington as author~

ized by the UQ So N~~~ Hydrographic' Office Contract No o N62306s~303v' The

Department of Oceanography' has provided a listing and m1alysis of

publ1.shed ariel unpl1.blis11eci literattlre o

. The form of the paper is essentially that of an abstract of the

current knolTledge on each subject studiedo 1bese abstracts are not

purported to be i'lnished art.icles and should only b~ considered un~

\
published rBcords subject to r0visionv Time allowed for preparation

precluded rafinement, Following each subject is an annotated bibli~

ograplly of I 4cle-vant r)ublica"tiolls and t1npublished reports and llata~

whether usecl in the ;lbst:t~act or netto

Thix't,y i"iv'e copies of this repoI't, j.ncluding the annotated bibli-

ograplly, wel~,e .subrnittcd to "c,hs Uo So Navy Hydrograpr.J.c Officeo A limited

number of additional copies have been lnade o Only two reports, complete

with all enclosUl"'es (dr~njings and original data)~ were a.ssembledo One

complete report l~D.S 6ublnltted to the Uo S" l~aV'J Hydrographic Office, tIle

other is on file at the University of Washingtono
'\
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GEOGRAPHY



1

DESCRIPTION OF THE ARR~

Shoreline Featllres
."A'~

QEQGRAPHY

PHYSICAL GEOGRAPHY

The en-t,rance to the bay is approximately oneco-half mile wide li'ith.
steep sea cliffs on the south side and a low sand spit on the northo
It trends southeasterly, and is obstructed by a bar composed of fine
gray sand, extending about one-half lnile seaward from the ends of the
jetties o The crest of the bar describes a rough arc of about 1,500
feet l'ladius, vlith its cent.er ~bout 1,000 feet outside tile jett'ieso

Coos Bay, the est,uary of the Coos River on the Or·egan Coast, lies
184 nautical miles south of the COlllmbia River Lightship and 379 nO.les
north of the San Francisco Lightshipo

The arm of the bay north of the entrance ranges from one-half to
one and one-half miles Wide, while South Slough with an extremely irregu
lar shoreline, is six miles long (see F~closure 1=1)0

Nor-th of Coos Bay the plains are low and consist, almost exclusively
of v1ave lliMformed, 't'\1ind-formed, and marsh" l'cieposits locally il1cluding stream
alltlvimn, that partly or completely fill areas embayed as the result of

~<~ a comparatively recent submergence~ These areas are close to sea level"
are 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
from Coos Bay north 50 miles nearly to Heceta Head is from a quarter of
2,.~m:ll~_-to 2t Iniles wide¢ At the back are several lakes occupying ponded
'}a:llc~r .
,,' ~I ...,; ()

From -the bar at 'the mouth "CO its upper end, the bay is 15 miles
long ·and averages approximately 1,200 feet wide at low tideo The bay
channel is tidal over its entire navigable lengtho Channel depths
below mean lotier lO1l1 lr1ater, secured by maintenance dredging, vary
from 30 to 22 feet over the entrance bar to Guano Rock about 1 mile
inside, and from 26 to 21 feet from Guano Rock to Smith~s mill {Uo So
Arl~ Corps of Engine~:s 1946)G



South of Coos Bay the coastal plains consist chiefly of moderate~
elevated marine terraces but include some low areas of filled embayment
and related alluvial depositso The largest plain extends from Port
Orford north to the vicinity of Cape Arago o It is 2 to 4 miles wide
and 37 miles long~ and on it are Bandon and several smaller settlements
(Pardee 1934) 0

THE SURROUNDING AREA.

Mountains are not far from the shore along the Oregon coasto In
BOnte places mountains rise directly from the shors$ and elsewhere they
stand at t he back of a narrow coastal plaino The slopes are generally
steeps and summits a few miles back from the shore reach heights of
2~OOO to 4~OOO feet; the higher ones are toward the south o

Vegetatioa

Vegetation is encroaching the beach, but generally it extends
aimost if not quite to the beacho Inland the undergrowth is thick$
and traV"el ~s very-difficult away from roads, trails, or clearings
(Pardee 1934)0

A large portion of the area has been logged off at least once a
and is now covered with second and third growth timber and a dense
undergrowth of ber~ vines, ferns, and brush, along with fallen timbero
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
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CULTUR~L GEOGRAPHY

INDUSTR'y BORDERING COOS BAY

The most impo.rt::rrt industry is lumbering, with production 01'" re~
cent years exceeding half" a million board feet. annual1ys from over 30
sawmills in Coos CountYo Farmings largely dairying~ is next in import~
anceo Other' industries of decreasing import, !~t~':: ll1 recent years include
the gathering of greens and herbs, stlipbu ildi.r~J, tourist trade$ ttia
raising of cranberries, etco (Allen and Ealdw::Jl 19L.4) 0 The shippirlg
over the entrance bar from 1880 to 1920 is sh«;,.,ro on Enclosure lc;)2 o

HARBOR MODIFICATION PROJECTS

The entrance to the bay has been improved by two oarallel~ rubble
mound, high~tidejetties 2,1.00 feet apart (see Enclosu'~e 1(;»3)~. The
north jetty is 9,600 feet long and the south jetty is 33 900 feet long o

An ~nderlay 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 4,000 feet inside the sea ends of the jetties Q The
highest point of Guano Rock is 1~300 feet south of the north jetty and
the surface of the reef. is 24 feet Q At Pigeon Point Reef the channel
follows the west side of the reef, and rock pinnacles have been removed
to secure a least depth of 24 feet 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 is 22 feet deep and 150 feet wide (Uo Sc Ar~ Corps of

.Engineers 1946) 0

Coos and Millicoma Rivers
'('-0 1 ..

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 ltlide to mile 1407 of South Fork; stabilizatj.on
works on Coos River at the mouth o All depths refer to plane of mean
lower low water (Uo So Army Corps of Engineers 1954)0

Bridg~

Three bridges cross the channel in the Coos Bay area o Specifica~
tiona are shown in Corps of Engineers reports (Uo So Army Corps of
Engineers 1946)0
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A steel swing~span highway bridges erected by the State of Oregon
in 1934 at Charleston~ is the only bridge crossing South Slough (Uo So
Army Corps of Engineers 1948)0

} '\'.) -', . .' ,
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Tons, 1880toOl1923o Portland Distriot, Portland, OregonJ Map File
nO Q CB-=1-10701o (Unpublished.)

1908 0 Coos Bay and- Bar Entrance,· Oregono House Document noo 958,
60th CongreBs~ 1st Session, 12 pageso

19170 Coos Bay' Harbor, Oregono House Document no o .325, 65th Congre~s".
1st Session, 18 pages, $ mapso

1922 Q Coos Bay ~bor and Isthmus Slough, Oregano House Document
nOo 150, 61th Congress, 2d Session, .3S·pages, ,2 mapso

19270 Ooos Bay,Oregono' .House Document no o 110~ 70th Congress, 1st
Se.asion,37 pages, 1 mapo

1946 0 Coos Bay, Oregono Senate Document, no .. 25.3, 79th Congress" 2d
Session, 33 pages, 1 map~

1948 0 Coos Bay at Charleston~ South Slough, Oregol1¢) House Document
noD 646, 80th Congress, 2d Session, 20 pagas3 1 mapG

1949.., Job HistoryI> Dredging and Rock RemovaJ." Coos Bay" Oregono On
rile Portland Distric~, Portland, Oregon, 14photo60 (UnpulP
lishedo ) .

(Includes air ph,otos of Coos Bay obtained dUl~ing contract No o

W35~026~eng~3B08 for removal of rock and overburden in Coos
Bay Chamlel fl~om Guano Rock to Empire 0 )

1954" Project and Index Maps.. Portland District" Portland, Oregon"
(Procesaedo)
(For use by the Corps of' Engineers.. Reproduced to accompany
the Annual Report of the Chief of Engineers presenting projects
and their locations on reference mapso Both active and inactive
River and Harbor and Flood Control projeots are showno InclUdes
the Coos Bay area o )

u0 5'0 Department, of Commerce Coast and Geodetic Survey
19,10 United States Coast Pilot, Pacific Coast" Ca1ifornia~ Oregon,

and ~~shingtions Seventh (1951) Editiono Serial noo 7,0, Uo .So
Governmen'!; Printing Office, Washington, 578 pagesQ
(Co~prehens1ve descriptions of harbor facilities and approacheso)
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Uo So Department of the Interior Bonneville Power Admini~tration

1942 0 Economic Atlas of the .Pacific Northwest \rith .Jescriptive Text o

Edited and· Published by the Northwest Regio~!al Councils Port~

land, Oregong in cooperation with the Pacifio Northwest Regional
Planning Commissiono

(Includes a discussion of climate, aIlnttal precipitation, warm
season, forest types j soil areas) erostf,)n, and populationo
Coos Bay area includedo)
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SECTIOl~ 2

CLII1.ilTOLOGY



Cr,n-fi\TOWGY

n~TRODUCTION

TIle climatG of t11G Coos Bay l"'eglon is typical for the Pa.cific
Coast of tIle nortrlWGS-cCrn United ,stat,es o I'~ is chalrte,tcterized by lJet
comparati\rely 1'n.:1.1(1 llintGrs and d:ryer cool SU.rnmOl"tS., l~laritinlO :U1fltlGllCeS

dominate the ;]'ear r0U11d clirna"te due to th<3 prcv~t:il:l.ng ~lesterly 'tt]:ll1ds
and t11e proxiuLity to ·t,he Pacific Ocean" The uGual vcgeta-tiorl oi4 the
nor·thlH3st coastal tJ.rea is "Tell davelope<'l dUG to t110 long I'laill pex':1_od
and the S101-1 ra:te ofprec:lpi-tatiOl'le frll~ region is ge11cralljr free iI'·om
e~ct,l"'e!neS of iierrr,peratul"c ancl a:L::;o fro~n 11ighly destructive storras e

V:isilJility is ofton ctlrta~led by coasta.l fage»

PRECIPITATIOIJ

Tl10 precipitation, though I1atllor freclucn"t and relatively con-iiinuous
dUring -G11o "t-lirrter rnclTths; ge!10raJ..ly consists o:f a light, rai11:: Apllroxi
nlatelJ1' 50% of the dayfJ of t118 year have 0,,01 inch or less of rf.~i11 per
day 0 . 'rhe average annual ptlcci.pitation at I·,jor-th BendJ Oregon,) frola records
of 1902 to 1952 is 63.. 09 inch3:J (U o S. Deourtrne11t of Corrunerce ~Vea~G11elf)

Bureau 11 0 d~)" The mor:tths of Noverilber tl'1;ough IiIarcll are the l\Te-ttest,
~lith a.ll. avorage of abollt 96 25 lllches per rno11th; January is uS,ually tlle
month o1~ greatest; rainfall o The spri11g months of A11ri1 through June
a11d fall rilonths. of Septerabor through October averago alJou"t" 3019 i11CllGS

per mont.I1/) 'fh.e dry IJoricd is in JtlJ..y and .l\.ugus"ti 't'lj_th only Ool~O illCll

pel~ montho

The IJ ~ S.. Dopartment of .Agriculture Wea"t11er Ijureau (1936) recol'tds
for the city of Ceos Bay S1101-1 an average annual prccipitatio11 of 64052
inches frOlf1 1911 to 1936,) iIovember tr~ough Marcil avel"uge 9430 :lnches
per mont~'April through JmlG, September and October, have 3.24 inches
per lTIOntttl-> Abottt O.42,i11Cl.1 per Ino11"th ,flaIl in ~Tuly and August 61

According to tt"le Ue ... S. Army Corps of Enginoors (195!~) the nO::'lllal
a:anual precipitation on ~the Catc11illg I111et and Ross Slough area in about.
70 jnches a year o Jm1uary is, the tlettest month; July and August'ure thE
dl~iest llith 75% of the rairlfaJ.l occurr'ing from Novembell thX1Qugh 11J.:rc11.

The following -ta1JulatioIl from tile U$ S~ Department, of CClllIlleree
\ieatllel~ Bureau (1952) concerns the maximum 2!~-hour p~cecipitat:Lon ~~"oJ.~ the
city of Cocs Bay o~cr a period of 28 years:

Ja11 1903 4039t1 May 1906 2 ~o!~n Sep 19].i~ .... f-" 2.3Su
Feb 1926 5~16 Jun 1906 2 ~2~~ Oct 194'"1 4,,19
Mar 1916 ~.e02 Jul ].947 1.12 ~Jov 191.~6 J~o92
lipr 1907 30 07 tlU~ 19!~.9 2.0!~ Dec 19~.O 3~66

9
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r.rhe average precil)itaticnJ includ:lllg sno~lfall is tabu,lat,ed bjr "ti10
rnoll"ch for tho cj:~iGS of Coos B2.Y e.nd I\Ior·(ill Bend" Orego11, in Tata~c ~'~'""J..,

Enclcsl1:ce 20<01 is an isollyotal map of 110rrnul anntlal procipitation il'l

1!8Gtcrll Oref~t)llQ1

It seldom SI10WS U11d lj~1Cll it, does fall it is uSllally \Tcr~T ligh·~:'.)

TIle yearly a.verage for fJI10:)1J.'ull in tb.0 city of Coos Bay is 1.9 i!1Cl.i0S,

£01" Noy'th B011d it, in loS illC:b.cs Q T4e greatest fnonth.ly snovJfull G1,rcr

recorded for Nort11 Bcrid is lL.oL~ inches ill Ja11uary 1916 0

Tho yCDz\ly -cOInrJGr·J.t1.1rCS are mild; c:tctl~(~mely 1.01'1 Ol~ high telllpCl'o.
tures rarelJT OCCll.r o 011 the D.vcrage the ·tclT~peraturG falls to 32° F 4'. 01'

].0r;8 about J~5 da:>i's in ~lle yeaI- c.l.nd TC,2Ch(3S 90° F 0 01" more leGs thart 1
day per yea.r 0 4.JaJlu.ar:~r :!..s tho coJ..dosti morrtll 2~(i August tIle 't'laJ'lnest'e;

T11G recorded data i.'rom 1902 to 1952 at l,!ortill Bend, she".; a.n avcl"af~e

nlonth.ly ternperatu.rc r~11(:;c of L,,~.6° ill JU11lHlry to 59.8° in Jtll.g11St~ T110
year'ly' aver'age for th:Ls 50 yearll period is 52 0 1°:l Tlle average lilc1Jcirl1llll

tOlnpe:t.'ta.t11re rangen f}:'Clll 51.ao In January t.o 68~6° in August.~ the avcJ:age
mirlin:um f~rom 37.L.o :In Jctiluary to 51,,0° in July and l~ugust~ .

The city' of Coos Bny shows a vC~J similar temperature record~ The
mont111y average is J.f.L~tlO :L11 January and 5909° in At1g11St; the yearl:y'
average is 51~8°~ The average rr~{imum temperature is 51~6° in January
and 69.0° in l\ugus"t l'1iliJ.e the average f.t1inimUlns are 36.6° for Janl1aI1Y
and 50'ii5° in AUgllS"C o

Table 2-2 sl1.1=tn:o.rizGs -tlle teml)eratuI'os at NortirJ. Bel1cl aI'ld Coos !}u:y'
as Ol)tair18G1 frOfil th(~ reGords of tlle U~ S. Dopux'trncr.rt of .t\.gI1iculture
1~eat11el' Bureau (1936).;, Tempe:.raturos record_cd by John Queerl in 1930wl32
l-111ile collecting ~t atcr SamI)los and othel'l oceanogl-'a:pllic ~ata are in
T0..1)le 2- 3.a

VISIBILITY AND FOG

ll.ccorGli11g ·-to tIle records of the Uo S. Department, of COInJ.ilel'\ce Coast
and Geodot:'AC SU1<,\'VCY (1951) and the uo." So Treasury Depar*~merl1i Coast Gu~u:d

(Il~ d... a) the SlUllraOr ~lll(l autun'aIl llave '"t.ille maximum occurrenco of fog arld
1011 visibi:L:i..t:l.es" FX'0111 1951 to 1954 the mOllths of· July t11rough I~o'vemJJel"

averaged 163 hourn of fog per month. The fog occurrence for the rest of
the ~7ear 't'1US 33 11our's per mon"tll",

10
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eeos Ilt\yl r~ORTII 13mJn2
-Average 14.v'(~rb,:ge-
oft da;ys of dE;Y"'S
t~1/0i101n iv/OeC;lu

J'l.vcrage Average IJrecipo Average Avcrage- pl')ccipe
Sno11fall Precip~ or lTIOre Sno\vfall r~ecipo or IflGrG

l~oo
- 1\I0Q

lid. ....-
Years 25 29 29 Years 43 tf';<_ 50
Rccord Record

Jan 1 0 3 10(;97 20 Jan J.oO lOol.~l 20
Feb O~u. O<i97 ].7 Fe1) 0 0 3 8~64 18
I~ar' O.]~ 7~51 18 J.1Ul't 0.2 7054 19
Apr Trace 4c 86 15 Apr 0.1 4$!'.4 15
14ay O~O 3 ")1') 12 May 0 24\99 12,)t:.t:.

aill1 O~() 1~71 9 Jun 0 1 0 74 Q
;'

Jul OwO o~!J.5 4 Jul~ 0 o:)h.5 4
Aug 0.0 0.39 L. Atlg 0 0 0 36 L~
Sap

a

0.0 2o).~O 8 8e11 r:ttrace 2 0 00 8
Oct' O~O l~$19 12 Octi ~~race 1+a77 ~'..3

Nov 0.0 10&02 18 l~'ov ~erace 9.51 l'l
Dec 0.1 9083 20 Dec 0.1 10 0 16 21

1---- -.n ... - .-,

A111111al 1.9 6l~452 157 l~1111ual 1{t5 63~O9 160

- -
12 U. S. Department, of Agriculture ~IGathor Bureau (1936)

U(; S~llI DepartIflerrc, of COmra(3TCe v~eut11er Bureau (11 0 d CiP )
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TABLE 2-2 0 TemperatuI'es at Coos Bay and North Bend" Oregon Q [In degrees F0]

COOS BAyl , J NORTH BENJY!
ll-verage Average Average Average

Average Maximlli~ ¥dnimwn Highest Lowest Average MaxLll1Um lfinimunl Highest L01"1est
r~oo rlo~
Years 2.9 29 29 29 29 Years 50 50 50 50 51Record Record

/

IJa.11 4461 51b6 36$6 68 16 Jan W:. o6 51.8 3704 71.~ 16"Feb 45e9 54.3 3705 79 21 Feb 1~6~6 54.1 39 0 0 79 21
r~ar 47.3 56 0 3 38.3 88 23 Mar 47 G6 55~9 39.3 88 23
Apr 4907 58~5 40 0 0 85 21 Apr 49.7 58 0 2 41.2 88 20
f-iay 52 0 6 61 0 8 !!.345 87 29 11ay 53~2 61 9 5 44.9 94 29
Jun 56.-4 6.5.4 4705 100 34 Jun 56 0 7 6.500 48.4 100 34Jul 5903 68.2 5004 98 39 Jul 59.3 67.5 51.0 98 39
Aug 59.9 69$0 50 0 5 90 38 Aug 59~8 68 0 6 51.0 90 38
Sep 58 0 0 68.4 4784 98 30 Sep 58 Q 1 67~6 48.5 98 30
Oct 5403 64f19 43 0 8 99 26 Oct 5487 6401 4503 99 26
r~ov 4983 58.0 40 0 4 78 22 tJov 4906 57.7 41.4 78 221S44

•
7 52.5 . 36.9 69 17 Dec 4505 52 0 9 38 0 0 69 17

Anntlal 51 0 8 60.7 42 0 7 100 16 Annual 52 G l 6004 43 0 8 100 16

1Ua S. Department of Agriculture Weacher Bureau (1936)
2U. S. Department of Comnerce Weather Bureau (ne d.)
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rreml=cratttr"e and f7eatller a"t "\Tariou~sLocations in Coos Bay j

.. Dregol1.

Inate

{

Temp
\Yeather2

Temp
Vieatb.er2Areal °c Date Areal 0C

-

11 Jan 1930 -rA 8-10 R~Cd 23 Aug 1930 c 19-23 Cl
12 B 11-14 R...Cd 21,. A 12-17 Cl
25 C 7~lO Cd~·E B 16~22 C1

riA. 11-14 CD-Cl
B 9~13 Cd 5 Sep C 15·,22 01

26 C 9-13 Cd~R 6 A 11-20 Cl
B 16·~22 Cl

9 Feb /A 8£810 R~Cd 20 A 10-14 C1
B 12-9 Cd B 11..16 C1

23 C 8-14 R~"Cd 21 C 1.3-18 Cl

8, lAar /11 6d 14 R-Cd 11 Oct A 12-13 Cl
B 9-13 Cd B 12~13 Cl ,

9 c lJ.~..13 R..·Cl 12 C 10--13 Cl
29 ,. .A 7~16 F.,.Cd 25 t\ 11-13 Cl

B 10-17 · CJ. B J.O~lJ Cl
30 C 12o{~15 01 26 C 8~11 Cl

12 Apr ~ g.r,.14 R 8 Nov A 14v-12 CI-R
B 10-14 R B 15~17..12 R-Cl

1.3 C 11..17 R-Cd 15 C 11 R
26 A 11~1.3 R-Cd 20 A 14..11 OJ.

B 13-18 R-cd B 19~6 01

10 t~ay C 15-23· Cl 6 Dec A 6..11 Cl
11 /11 11~16 01 B 7~13 01

B 12"20 01 13 C ,6..11 Cl
------ 21 6~14~ c Cl

1 Jun /J\ 1~#-18 R
B 16-13 R~Cd 16 Jan· 19.31 A 8..1.3 Cl-R

7 C 12..17 Cd~R B 8-14 CI-Cd
8 /A 12-20 01 25 C 10--13 R-Cd

B 14-22 Cl

lA ~ Cape Arago to Gove~fuT.ent Dock, Empirse
B:~ City Dock, North Bend to ~tlllington.

,CH Coos R:lver t10uth to DSlliels Creek Do01<:.
2rt 8 Rain, Cl w Clear, F P-C Fog, t~ [oij fRist, Cd P.j Cloudy (0.4 o~~ 0.5 C01/or
3to overcast).
1.65 ff of rain.

4Rail1 for 2 weelt:s previouso

(

13



Temneratt~e and Weather at Various Locations in Coos Bay,
~ Oregon (contintled) e

Art:)a1
Temp Temp

?Date DC F1eathel~2 Date Areal 0c lleather~

1 Feb 1931 Ll 9...14 Cd 1 Jul 1931 C 21 Cd~Cl

B 8..1.1~ Cd..Cl 15 A 14--21 Cd...Cl
15 ,1 7..11 R3 B 17-19 . Cl

B 7-13 R 17 C 23-28 Cl

C14
28 A 1,3..20 Cl

1 f~ar A 14~19 B 181N19 Cl
13 15-18 Cl .30 C 17-24 Hazy

7 A 2-18 Cl
D 4...20 01 13 Aug A 11-20 01

21 C 10--16 R B 19-22 Cl~Cd

22 t\ 8-1; OJ. 14 C 18..19 fIazy
B 11d!t19 Cd-Cl 26 A 10-17 01

B 17~21 Cl
1 Apr C 12~15 R 27 C 18..2.3 Cl
4 A 10-13 R

B 11-13 R~Cd 12 Sap A 12..19 C1
18 A 8..14' Cd..Cl B 18-21 Cl

B 13..12 Cd~Cl 13 C 18~2.3 C1
19 C 15-21 Cl 26 il. 10-13 C1

B 13~16 01
2 ';1ay 11 14.4"lI16 Cd-Cl 27 C (12-15 C1

B 16..20 Cd-Cl
3 C 21-2(~ Cl 10 Oct A 10-12 Cd...R

16 .:it 11..18 R-CJ. B 10-15 Cd-Cl
B 12.,.18 Cd-Cl 11 C 13 Cd

17 C 181c1J19 01 24 11 10...11 R""-

30 .:1 10.,.21 Cl B 11-12 -R
B 18.,.22 01 25 C ' 12~13 R

31 C 21~24 Cl
7 Nov A 12 R

17 .:Tun 11 17~22 CdewCl B 13-12 R
B 20....22 Cl 28 11- 10-12 Cd-M

19 C 19....23 01 ·B 8-11 Cd...~1
29 II 13·»21 C1

B 14-20 C1

l,A ... CSP3 Arago to Governmen"t Dock, Empire 4

B 1:1 City Dock, North Bend to Millington~

C ~ Coos River Mouth -to Daniels Creek Dock.
2R ~ Rain, Cl ~ Clear, F ~ Fog, M~ Mist, Cd ~ Cloudy, (0.4 or 0.5 cover
to ova:rcast).

314 65" of rain.
4Rain for 2 weeks previous.

l/v



15

Cl

Cd
R

Cl
Cl

F-Cl

7call R
6-10 R

9-12 R
9-12 Cd..R

19-26
15-16

11-15
10-12

B

B

B
B

B
B

B
B

B
B

2 Jul

27 Aug

.3 Sap
24

. , Temp
Date l.reaJ. °0 Weather1

4 Jun 1932 B 18-22 Cl
18 B 15~20 Cl

1 Oct
29

12 Nov
26

10 Dec
26

R
R.

CdnaR
Cd...R

It
R

7-9
10··12

7-10
9-11

.3,·9
7~·13

7..11
'7-13

B 7-12 R

B 13-14 Cl
B 13-11 R

13 15-21 Cl
B 13.,15 Cd

9 Jan 19.32 .A
B

23 .tL
B

6 Feb A
B

20 A
" B

I. T~mp

Date 1 Areal °c

~ 5 Dec 1~31 A 6-7I B 7-12

/

TABLE 2..30 Temperattl:r-e and 'f.eather at 'tJariOtls r,ocations in. Coos Bay ~

Oregon (continued)o

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

Table compiled from ~ueon end Burt (1955)~ Limited hourly temperatU1~
data also evailElbleo

lA I!!! Cape Aragoto Gc.vernment Dock, Empire ..
B ~ City Dock, Nor~h Bend to ~il1ingtono

C B Coos River mouth to Daniels Creek Dock o

2R s Rain, 01 ... Clear, F Ii!! Fog, Mis Mist, Cd lB Cloudy (0 ..4 or 0.5 cover
~to overcast)e
.-11 0 65 11 of ral110 ,.
4Rain for 2 weeks previous~

I
9 Apr

2.3
j •

7 May
21

I "'. ) . "
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Tables 2-4 and 2~5 tabulate the readily available fog and visibi~

Iity observations for the regiono Table 2-6 includes the 1954-~i5

visibility data from the Coos Bay Lifeboat Statlon~ Charleston, Oregono
InformA·~ion·available from the log maintained by the U. So Coast Guard
Light Stations include wind direction ana force~ barometer r3adings~

dry temperature, the form and amount of clouds, visibility one" the
direction and height of-' the ses o Except for the current year all t11ese
data are sent to the Coast Guard Archives in ~ash1ngton, Do C. p along
with the logs of the Lifeboat Stationso

klIND AND \~LATHER

The .prevailing wind direction from November ·through February is
from the sQuthwesto During the months of March through October g a
northwest wind prevails o The strongest prevailing winds also come
from the northwest o

. Table 2-6 consists of wind, weather, sea, and visibility data from
the Coos Bay LifeLoat Station at Charles~on, Oregono An approximate
average for the 6 watches, on the first, seventh, fourteenth, twenty~'

first, and tnenty~eighth day of each month during 1954-55 was compiled
for this tabulatioDo

The Portland District of the Corps of Engineers has compiled the
wind direction and velocit:f data from the Cape Araga Light StB.tion log
for the 10 yeal· period from 1915 to 1925 and also 1933 (see Ta111e 2-7)"
Enclosure 2-2 presents wind roses·for the period 1915 to 19330

About 1950 the Uo So Air Force studied the weather obaervatione
for Coos Bay and ,summarized precipitation, frost, temperature, fog, and
wind information~A re!)ort of this study vvas submitted to:

Directorate of Installations
~estern Air Defense Office
Hamilton Air Force Base
California 0

!

In addition records of the daily precipitation i wind, ano weather
conditions ~re maintained by the:

761st Air Command £nd Werning
Uo So Air Force Base
North Bend, Oregon 0

16
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TABLE 2e-:04o Hours of Fog at Cape Arago Light Station Q

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
1952c..·53 60 28 44 17 0 5 248 240 231 387 151 oJ 1476 l~

19S3al54 20 50 9 15 59 49 153 205 143 39 43 52 831

Table compiled from the Uo S" Treasury~,Departmen-t Coast Guard (no do a).

TABLE 2-50 Average Occurrence of Low Visibilities and Dense Fog, Coos Bay, Oregon o

Low Visibilities in Percent Hours

Jan Feb t'lar 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 6 0 3 7 0 8 503 2 0 9 305
O~1/2 mi 1.9 2 0 2 2 0 6 2 0 6 2 0 7 2 0 0 40 2 6 0 8 901 909 6 0 5 40 2 406
Ocao2 mi 30 0 407 5G7 408 406 6 0 1 80 4 12 0 8 16 0 7 1504 8.9 805 8 0 4_.._.~.-

2 0 9 305 I'---I
SQ31096 0 1 . 6¢32 0 92 0 02 0 41 0 8. 1 0 3 1 0 0 1 0 8

Dense Fog in Percent Hours

Table compiled from Uo So Department of Commerce Coast and Geodetic Survey (1951)0 Hecords
cover a 7-year period to 1951; elevation point 207 feet o

J-'
~

-~~-~. .... ~----_._ .._._~-- .
:: ~',; );~{( ~i\~ft el~·~'"'~H; !?:~<~( ~ ··;.v;!.. ~:. :::.~~ ~'~ ;.~" ~:,t :.,,:: ~~ "',. ~ L"';~ ;,\', ~: ::~.; ~.~: :;. ,~ ~ h ,~~', ~;: ~ ~ :;~f>t:·;'1 ;< :, ~;;f.· r i ~.: \.:'< ":: \': ~;~! ~ ~1~,: ~'!~':..~t~. ),~~:r ~'.~ ~ ~ ~}: ~; ~' ~~n~~ tt.cF~ ~~ ~~ ~{~: /. ~ ;.~:' i.i :~>:.f ~~;; :-nr ~.~[ i- ;~; :.;~;~:
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TABLE 2-6 0 Average Weather and Sea Conditi.ons aot Coos Bay Lifeboat
Station~ Charleston, Oregon (continued)o

I

Sea2 V:lSibili.ty3 1

M 5
R 5
1Jl 6
R 5
M 7

11 5
R 7
M 6
R 2
li1 6

R 6
bt 5
R 7
lr1 3
Ai ;

R 6
t~ 8

IR 6
~1 7

IR 4

VR 6 IR 7 ~ ~

R 6
M 6
Ai 6

tabulated form:

Weather1

0, Z
C
0, F, 0
0, F
o

o
Be
0, Z
0, R
0, F

0, F
0, R, F
0, R
Be
'Be

0, R
o
0, F
Be
0, R, 1"

Wind

Calm
SW 1
S~y 2
SE 2
SE-Sit 2

Calm
BE 1
S-W'l
SW-NE 2
SE..~l~ 2

Wit 3
NE..W1
Sf; 4
Calm
Calm

Date

i 1 Jen 1955
I 7
1

14121
1

28

I 1 Feb Vi 2
I 7 Sli 1P..4 NW 1
121 N 1
i 28 s 5
tI 1 Mar SW 4 0, P, G
I 7 Calm, B
114 mv 2 C
121 S 2 0
/28 SW 2 / 0, R" Z
------------.------ ·-----------------__1

1 l~ov 1954
• 7

I~
1
28

11 Dec
I 7
. 1/+
21
28

lSymbols to be uB~d in recording the weather in
b~Blue S~l, cloudless.

bo-Blue sky with detached clouds G

c~~ky mainly cloudy.
Ai~Drizzl:tng, or light l~ain.

~~tet air, without rain e

f~F~g, or foggy weather.
~Glo')my, or dark, stormy-loolcing weather.
-~Hailo

-i~Lightningo
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TABLE 2-6 0 Average Weather and Sea Conditions at Coos Bay Lifeboat
Station, Charleston, Oregon (continhed):J

. lSymbols '~o be used in recording the weather in tabulated form (continued)~
m=~'listy weath.er 0

o=Overcasto
p~Passing showers of raino
q~Squally weathero
r~Rainy weather, or continuous raino
suSnow, snowy weather, or snow falling o

-&sThunder.
u~Ugly appearance, or threatening weathero
v~Variable weathern
~~Wet, or heavy dewo
z""Hazy weathero

2L 8 light, 0-4 feet; M s medium, 4~8 feet; R 8 rough, 8-12 feet;
VR ~ very rough above 12 £eet~

3Numsrals to be used in recording visibility in tabulated form:
. a-Prominent objec"ts not visible at 50 yards o

l~Prominent objects not visible at 200 yards.
2aProminent objects not visible at 500 yardso
3~Prominent objects not visible at 1/2 mileG
4~Prominent objects not visible at 1 mile.
5~Prominent objects not visible at 2 miles o

~Prominent objects not visible at 4 miles o

7~Prominent objects not visible at 7'nileso
8~Prominent objects not visible at 20 mileso
9a Prominent objects not visible above 20 miles 0 ,

Table cornpiled from the log of the Lifeboat Station, U0 S. Treasury
Department (ne do b}o

/
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TABLE 2-7 0 Wind at &itrance to Coos Bay, Oregon 0

IHind
Direc
tion Jan Feb r·1ar Apr J-fay Jun Jul Aug Sep Oct No'v Dec

Total
No o

I)ays

Average
NOe Days
Per Year

Percent.
of

Time

tJ
NE

E
SE
s

S\~

W
~n~J

10
34
18
94
40
74
18
25

10
26
10
56
39
83
16
44

6 7 359
14 7 10 7 8
9 3~ 6 3 2

55 39 2~ 11 7
37 20 19 15 II
85 81 65 73 53
20 26 22 20 20
84 116 161 158 199

8 8
10 1~.

2 5
11 26
10 21
59 85
28 21
18 120

5 5' 10
15 20 30
9 14 11

66 112 1].6
23 37 28
80 72. 7$
13 13 12
98 29 21

86
19.3

98
624
300
885
229

1235

9
19
10
62
30
88
23

124

2 0 4
-5 0 2
2 0 7

17 cO
8 0 2

240 2
6 c 3

34 0 0

\iind
Direc'-"3
tion Jan Feb Mar Apr f'lB.Y Jun Jul Aug Sep Oct I\fov Dec

Total
NO e

Days

Average
No o Days
Per Year

Percent
of

Time

SW 11 7 6 7 12 7

I t~ .~ t 4 1~ 9 19

N
NE

E
SE

S

1
2 2

1
16 11 21.

1

1
.,i.

4 9

1

3

1
1

2.,
..L

26

1

3

8

18

1

9

11

9

1

8
=
7
c="

14

3

11

7

9

~.
..'!o.

19

10

11

"l
.i.

14
2

-'4.J.....

1
95
3

.132
362

0 0 3
309
0 0 5

31 0 .5
0 0 3

26 0 2
O~8

36 0 5
J100 0 0

~
I

I

2\)
t-!

Compiled from U. Sa Army Corps of Engineers Fortland District (1926) for 1915~1925 data9 Uo So
Army Corps of Engineers (no do) for 1933 datao
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The U0 S~ .Axlny Corps of Engineers (1948) report the follovving wind
conditions for South Slough, just inside the entrance to Coos· Bay:

During the summer, northwest winds prevail in this
area end average about 17 miles per hour. ~inter winds,
llveroging B bout 15 milcG per 11our, are generally i'rom the
south and, during stol~ms, sometirnes attain velocit.ies up
to 75 miles per hour, causing heavy seas to enter the bay~

'rhese severe vJinter stol"ms hamper- cffsho:."'e l1avif~ation~

particularly small craft, and compel the fishing fleet
to seek sh81terQ The harbor at Charleston end the southerly
section cf the slough are partially protected from southerly
star-IDS by .9 lO\1J l"E:nge of hllls to the slough and west which
terminates in Coos Head, a sandstone bluff 160 feet high
on the Slough side of the entrance to Coos Bayc There is
no protection fl'9om Vlaves Cl~ellted by' outside \vinter stormso
11 long S811d spit that extended easterly from high ground
near Coos Heed J formcI"ly rendel4Qed a certain degree of
protection to Charleston Harbor from 'wind and \?8VeS, but
this has gradually been destroyed by winter storms o

Sky ConditiollS
~...................... ..~

The cloud cover compiled over 8 period of 41 years between 1911
C3.Ild 1952 by the U~ 54 Departnlent, of Com::nerce rieather Btlreau (n. do)
shows tha·t on the a-,erage in North Bend, Oregol1: there are 128 clear
days; 67 partly eloudy days, and 1'70 cloudy days per year" ~I'he

following is a lUOrttrJ.y tabtl1ati()n of the number of days of clear:;
partly cloudy, ondcloudy s~ conditions for the 1911-1952 period
(see also Table 2-3)0

\

Jan Feb M.ar API' I~1ay Jtlll Ju.l Aug Sep Oct Nov Dec

Clear 21 6 7 8 9 10· IS 16 13 10 "1 6
PartJly Cloudy 4 Lv 5 6 7 'f 7 6 6 5 5 5
Cloudy 6 8 19 16 J.' 13 9 9 11 16 18 20

SPECLU~.PHBNO~lli~U\

TIind conditions in conjunction with the general terrain apparently
have an effect O~l the fog sig:aal from the Cape Arago Li.gl~t Station~

On all ~ut southerly winds the fog whistle is blocked out from the
first sea buoy to s poin.t aprroxim,ately 4# miles inside tIle bayo Th.e

\,' • -' I " • , _ ' •
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'lhist.le iD h061~d o.).t to fi've railes at sea, howeval"o This has been
obsel"tved sillce al]o'~rt 1870 and a study heE beel1 m·ade on this condition
by Co,ast C:~trd Ijel~~Olu1elc:

Radio reception in the Coos Bay region is apparently excellent;
this is especiully t:.~uG: in the v"icinity of the Cape Arago Light Statior.;~o
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HYDROLOGY

DID.INA',}E BASIN

~le drainage area tributary to Coos Bay is 820 square miles & 'ilia
Coos R~ver, the principal· tributary stream, drains an area of 420 square
miles (3ee Enclosures 3...1, 3-2, and 3-3)() This river is navigable, wi.th
a contIJ)lling depth of about £ive feet to its junction with r~Uli-

coma Ri.fer, 5.5 miles abo1r (: its mouth. and four feet to ·the head of
navigat..on nine miles further upstreamtt Millico~ River has a navigable
deptll 0:' about four feet for its lower 8.5 miles (U o So Arrrtv Corps of
.Engirleel's 1946) 0.

STREAM IISCHARGE
~

D1sabarg.es of streams into Coos Bay vary considerably with the
sea80ns~ JJur1ng the summer months of very little rainfall, the total
inflow p:~obably does not exceed 100 second-feeto In winter and spring

. whel1 hea'vy rains are .frequent j discharge of these tributary streams may'
total mope than 100,000 second-feet (see Enclosurs.)-4). These flooda
carli' a (:onsiderable amount of fine material into the bay (U o S. Army
Corps of Engineers 1946)~

.' SUCCE.'lSIOH OF RIVERS

The 1'ollowing summary is based on material.ft-om Twenhofel (1943);

:~t is believed that When the submergence or the coast of S01.1th~

wast Oregon began. the Coquille River flowed through the lowland
extending .&om the town ot Coquille through Isthmus Slough to Coos
Bay antl had its entrance into the sea in the vicinity of Coos Bayo
The present valley or the Coquille River into the Bandorl area did
flot thei.l existo The Sixest FJ.k, Coos, Rogue, and other large streams
lad alrt,\ady establisl1ed their valleys in bed rock in essentially
their present positionso As the land sank, the mouths of the streams
l~re plol~essively drowned and when the ocean level reached a level
on land that is now 1•.500 teet above sea level, each of the streams'
Ilamed was reduced to its headwaters 0 The land then emerged BOO
feet 0 The streams. extended themselves across the Pleistocene sands
l1hich had been deposited during the preVious stage, and which then
became exposed" They Were free to wander more or less as they
ldshed over these sands, as the structure of the rocks underlying the
sands had !lO influence on the C01.lrSeS they seleetedC) Each stream
obviously took the shortest general course to the sea which, in the
case of the Coquille» brought it into the Bandon area" The land
emerged still more and during successive station~ periods, wave~
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cu-(, terraces "tIGre forZiled at, 350, 15l') j 100j and finally at, 50 feGt y

~ehe Coquille cOlrbi11u,ecl to carve its va.lloy in the older roclc:J ·tt1hich.
1101-1 border it on botJll D:l.clcs bc;-(jl.Jeen t118 totm of COcluille and EandoIl
and thus it, beCarilG fi~:0d in i-'GS preSOIl'C Cl1:.ln11elo TributaJ:1ioD -liD
'~he 'Coos D-lld CO(luille R:Lvel"s re0xcav·ated -the oJ..d valley of tIle
CoquilJ_e be'tvJGGn the tOirn of Coquillo a.ncl Coos Bayo

SlJBSUH,FACE .lL~D GROUl~D-~'l,ATER COr~DIl'IO}JS itT COOS BAY

r:he :follol.'ling StUtlnlaxJr is l)Qsecl on material providod by the Gro~nd

~lI]a"lier Branch of the Uv s. G'eclo~Jical Survey (U" So Department of t/ho
Inter:l.or Geological Sur11ey 1954):

'IJho llhole b::J.y arC-D.. :'i.G unclOl~lai11 b~r shales J s11aly sandstonJs J

and tuffs of TG1'l'c,iary, azo o TIley have an overc..all general incli.na.~

";.jion to tllCtieo-G11t.lrd, 'U1ougll some local arcllcs and do~mtiurps arlo
IJreSe!!t Ul1d east'\;·ra.rd oipG c10 occur~ TIle 8 edi.mentary formD/CJion3
lTith their areal Ul1d [ju11Gll:cface eJc'tent are well depicted ill -th3
l)ubl:ication k:nov1n as I~ulJ..et:1.n 27 [Al1e11 and Baldl.Jin 191~4] of t:.10
(}regon State DepartmOIl"t:. e1' Geology and ~line:cal RCBources o

T11ere is 0oG.entially 110 frGs11 groU11d lrnter e11ter·iJ.l~; tile b~lY

.from the soutil al'lel oas-t~ rrlle Tcrtial"y sodilne11"ts al~e not IJroc1l1ctive
of potable l'1 a tor ~

. Oi'l top of tIle TcrtiD.1"Jr1Jcds a long strip of dUl1e sand fOl'l:ns
the te:'Cra~in nCI'tll of the bay (Dnd t'lCS'C of ~Iortll Slough) (. 1'11C aand
terrain ir-; ar·r~·nf;ed in lOllg I10r-c,llQ GOutll s"Gl'lips ~rith -the dune r:Ldges
IJeing s0pm'lat~(1 by lir~GaJ:- tlJ.agoonU areas o l'hose topograpb.ic fGaturss
ctre readily visible 011 tlloIitl]:>irG m1cl Reedsport, quadl~angle mapJ ~

~?he sand. :re3-Cs 011 a shale; Ol~ cTay base 6:c sea level" pIn.s or minus
i'ive f~3ct~ ~rliE)' [;and cor.!.'"Gct:lr;.s a sizable lens of f'I1esh ground l1Ll:ter\)
::t is perc11cd 11pcn ~vl1e b;:~3e or :unper\rious md:ter'ial and does no'~

[laVe ree..dy COJ.1nGe·c,:LOrl t~i~Gll 'lihc sea lJato~C'. fJ.1hel~c is 110 published
:.ni'orrn.:.1.tiQll 011 'tlliD p€rCilOd lens of grouncl lj'at(.~rhrt, S Olf'lO date" tire
on file fI'O!:! loc(~~l s11al1011 tJolls.,. i\.rl cstirna-ced 6,000,,000 gallons
C'.f 't'Jat(31't per tiuy is tl1.G D.;/'crago of t.he anntlal pr'Gcip1tation re·..
<:har~ged "to fc-l.11- {:;q,CLa.rc rn~!~IG8 cf the sand area just north of Coos
Ila,yo
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of report~s" tlables, plates and bibliography; a type of literature
surveyc)

Twenhofe19 Wo Ho

19430 Origin of the Black Sands of the Coast of Southwest Oregono
State of Oregon-Department of Geo2ogy and ltineral Industries~

Bulletin noo 24, 25 pages o

(Bl'ack sand deposits are found on present beaches and in deposits
beneath elevated coastal plainso Prevailing soutmfesterly winds
cOl1centrate the sand just south of promontories or at the north
side of embaymentso Fluctuations in sea levels caused change
in position of embayments and promontories with resultant changes
in deposition of black sandso)

Uo So Army Corps of En.gineers
1946 0 Coos Bay, Oregono Senate Docmnent nO Q 253~ 79th Congress, 2d

Session$ 33 pages, 1 mapo

19540 Px·oject Report on Catching Inlet Dra.inage District~ Ooos BaY9
Oregono Portland District" Portland" Oregon, 25 pages pl-us
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 diagrwmnatically average frequence of preQipi~

tation, s·corm patternss and flood routingso

Uo SQ Army Corps of Engineers, Portland District, Portland, Oregon [Coos
Baj;; Oregono-~Iaps (Unpublished)]

1936 0 Coos River and Tributaries, Preliminary Examinationo lifap File
NOQ CB~2~lo
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UQ SQ Arnw Corps of Enginee.~s, Portland Dis·brict, Portland, Oregon [Coos
Bay, Oregon~-11aps (Unpublished)]

1937 Q Flood Control;, Coos River Region;, Preliminar!y Examinationo R-fap
File No c CB~2~2c

19390 , Floocl Control Survey, Coos River and. Tributaries, Areas Affected
by T:tdal Over~elo'ti'o l~lap File No~ CBQ 2GO)3e

1954ao Coos River~ Ca~tching Inlet, Dl~ainage District, Pr'oposed Levee
Improvement$ X.fap litile Noo CB~2eiJ4/10

1954bo 'Coos River, Catching Inlet Drainage Distriot~ Hydrologio Datao .
Map File Noo CBQ2~4/2o .

Uo So Departnlent of the Interiolf) Geological Survey .~ ... : .' J ".

Annual 0 Su;r-face \1Jater Supply of the Un:lted S-baobeso Part 14, Pacifio
Slope' Basins in Oregon B4nd LOvler Colwnbia River Basino vlater
Supply Papers, Government Pril'lting OfficeQ
(Includes Coos Rivero), ?

, .

19.51" Index of Surface""Water Records, Part 14" Pacific Slope Basins
in Oregon and LOl'ler Columbia River Basin, to September 30, 1950

0

Geological Survey Circular 130, 21 pagesc

19540 Personal" Conunullication on Ground Water Conditions in the Coos
Bay 11reao Lett.er fIl'Om" fio 'C o Ne'tvcomb, Di6~trict Geologist!) Ground

, Water* Branch, Portland, Oregon, to Peter 11c l-lcLellan, dated
November.17, 19540
(Concerned with tU1derlying sedliuents o Desoribes fresh water
lenses in sand dunes a.long s110re 0 )
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REGIONAL GEOLOGY

PHYSIOGRAPWI

The innnediate,coas-tal region around Coos Bay is generally lower
than the shore areas to the north and southQ The elevation is seldom
over 100 feet near shore, however; foothills and low spurs of the
coast range are never- more than a few miles from the oceano Elevations
in excess of 2,000 feet are usually more than 25 miles inland o The
coastal area 35 miles south of Coos Bay commonly has elevations of
more than 2,000 feet within 6 or 7 miles of the shore~ The low lying
flats are occupied by lakes, sloughs, and dunes o

The main streanls emptying lllto Coos Bay are the Coos a.t1d ~1illicoma

Rivers 0 Both of these rivers have their sources in the coast range J less
than 50 miles i~land*

'The Coos Bay area represents a typical, ria~type, estuarian coast
line, formed by the partial submergence of a dissected plain (Smith
1933d)0 Formerly the oceans penetrated much farther inland than at
~~lle present~ Subseqtlent regression of the sea has exposed areas.f.or
merly inundated o This relative change in sea level has produced an
excellent series of terrace~ between Yokam Point and Cape Arago (Diller
1901) ~ TIle lOvlest terrace stands about 60 feet above sea level; this
is followed by a series of well~defined step-like terraces which extend
inland up to elevations of 800 feeto These former beaches are more
poorly defined at high elevations. Despite this re .....emergence, tIle
lower courses of some rivers are still partially submerged o

The coast south of ,the entrance to- Coos Bay consists of roc~
headlands and numerous offshore stacks of 'hard rockc The sea cliffs
generally vary from 40 to 100 feet in height, with numerous serrations
forming small coves l~hicll extend inJ..and for dist,ances up "CO a quarter
mile 0 At· low tide, sandstone outcrops are observed extending approxi
mately' parallel to the 's'tl"ike of ,the strata o In general, the coast~line

features are structurally controlled~ Some of the more promj.nar;.t
points are: Yok~~ Point l Gregory 'Point, end Cape Aragoo

The region is a typical retrograded shoreline (Pardee 1934)0
Nort.h of Coos Bay entrance -the irl~~;gu1.d.l~ shoreline. is one of submergence
'tdtll modifica~tion of all extensive northftoOlsouth barr~er beach" According
-co Pardee (1934), "the barx'ier beach arJ.d associ.ated spit is a typical
example of a prograded shoreline. Furt,her discussion of the beaches
can be found in the section under RECENT SEDL~TATION entitled Beache~o
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STRATIGR.\PHY

~rhe primary quaternary deposits resti11g unconformably on the Ter
tiary rocks are the upper Pleistocene terrace deposits composed of
sand and gI')avelo r~ost' of -these terrace deposits a:t~e very~ small and
localizedo There are two regions where they are comparatively extensiveQ
The largest of "c,hese is the coastal region nor,·th and south of the Coquille
Rivero The other snmller area extends from South Slough through Empire
and to the North Bend lviunicipal A.irport o Recent alluvimn fJills the river
valleys alld consis"t,s of sand dU!leS and. beach deposits along the coast e

De scriptj~oI1.s of QuatsIlnary sediluents may be found in Diller (J..902) s
Allen and Baldwin (1944») and Baldwin (1945)e

GEOLOGIC HISTORY

The general physiographic features of the Coos Bay region and
adjacent areas are described by Gu~liver (1899)3 Diller (1896, 1899,
and 1902), Marill (1912)3 Smith~933a, 1933b, 19330, 1933d, and 1942),
Pardee (1934), Weaver (1944), Cooper (1954), Allen and Baldwin (1944)~
and Baldwin (1945)0

In the southern portion of the Coos Bay quadrangle a series of
Pre~Tertia~ sedimentalJf, metan~rphic$ and igneous rocks are exposed Q

Thes$ Mesozoic rocks have been rr~pped and described by Diller (1901)0
III t116 immediate Coos Bay vicinity tIle exposed strata are all. Tertiary
and j,.oungel~,i..n age 0

The entire GregO!l coas~taJ. area has been 8ubjeeted to Ilumerous
oscillations of land and sea durll1g geologic time o During some periods

~r~~~~~ ~tratigr~E!~

The Tertiary rocks in the vicinity of Coos Bay have been described
by Diller (1901, 1914), Diller ana Pishel (1911), Dall and Harris (1892),
Dall (19c//!I 1909), llrnold and kla.nnibal (1913), Howe (1922) j Schenck
(1927, 1928), Weaver' (1937, 1945b), Allen and Bald-rlil1 (J..944), and others 0

In general the coastal section, extending fronl Cape Arago eastward toward
South Slough, consists of the Umpqua shales, lower Coaledo sandstone 9
shale and coal, Bastendorf shale, the TtUlnel Point sandstone and the
Empire saIldstorle@ The predominant, formations in Coos Bay proper are
the Coaledo and the, Bastendorf shale o

-'-----------------------------~..



the coast line was displaced far to the west, in others~ the ancient
seas extended far inland to the Cascades and beyondo

Pre~Tertiary geologic history can be traced Lll detail for southwest
Oregon; however, in the Coos B~ region there are no ft~mations known to
have been affected by any geologic process prior to the Tertiaryo Prob~

ably there are Cretaceous and Jurassic sediments in the regiono However
they have not been locatedo According to Williams (1953) all of western
Oregon and most of what is now the state of Oregon was submerged during
t,he late Cretaceous 0 Only the Klamath Mounta.ins stood up as islands 0

During the early Eocene the whole of southwestern Oregon was a
region of emergence and deformatiqn o 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 Uzupqua forma-tion was deposited: during
"chis period o The Eocene sa'Vl the beginning of volcanic activity, much of
which occurred underneath the sea o These submarine basalts now
form the basement ,rocks of the Oregon coast range o Some of the vol~

canics 'tV'ere incorporated in the Umpqua sedinlentsG During the middle
Eocene the coastline apparently ran along the present Cascade foothills
near Portland, Salem, Eugene to Roseburg, and then westward to the pre~

sent shoreline Q Localized 11plif-bs are in evidence during the middle
Eocene in that, the. Tyee sediments east, of Coos Bay have been truncated
by erosion prior to the deposition of the Coaledo formation (Allen and
Bald~lin 1944) c

According to Williams (1953) the warping of coastal areas during
late Eocene caused the development of a long peninsula from Vancouver
Island, Canada, through the present Olympic Mountainsa Coos Bay, and
south into California o The coal beds and coarse, cross~bedded sands
of the lower Coaledo indicate continental origino However the middle
Coaledo was probably d,eposited in a shallow marine basin o Since the
upper Coaledo is of continental origin" it appears that, local fluctuation
in land elevation~ continued into the late Eoceneo

Subsidence is again indicated in the Bastendorf deposits since they
tiere apparently deposited in quiet vlatel"" tihere no strong l-laVe ac·tion
prevailed (Schenck 1928)0

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

Land volcanism increased in activity as evidenced by the abundant
tuffaceous products in the Tunnel POll1-t sandstone 0 Thel"e are no upper
Oligocene deposit· a 1010lffi in tihe areao Either they were covered by the
Empire formation 1.n South Slough or this l-las a period' of uplift o

In. 14iocene tilue tIle whole of Lv-estern Oregon including ·the Cascade
Mountains was upliftedo This was a period of deformation and erosion
in Coos Bay and many other parts of the west coasto VolcanisDl was in
tense during this time o
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Shield volcanoes were formed on the crest of the Cascade Mountains
and the coastal plain contllluecl to d.evelop i11 the early Plioceneo
Local downwarping allolJed the formation of bays and the Ernpire formation
L;, South Slough t~as deposited" TI1S Oregon C·)ast, Range lias still nOll

existentc> ~?he upper Pliocene deposits ar'e abse11t along the southex'n
Oregon coasto This was probably a tinre of erosion which accompanied
the development of the Oregon c~ast Range o

The early and middle Pleistocene was a period of erosion and
volcanisrn., the latter l)l'"'inging about the high peal{s of -tIle Cascade
lJIountains I) In the late Pleis'l~ccene l"'egional uplift corrci.nued and
numerous terraces 'iISre forlned by marll1e erosion o Glaciation affected
the region. only indirectly ~ .

GEOLOGIC STRUCTURE

According to Allen and Baldwin (1944):

Three major periods of folding in the Tertia~ have been
recognized in trl1e Coos Ba;y' al~ea.o The fir·st apl:)arerrtly toolc place
in post-1yee time j al1d affecJ0ed the 'Umpqua and Ty'ee sedinlents.;
tIle second occurred dlll"aing tIle Miocene and may have irlcluded
more than one movementj and the third took p~ace during the
middle or late Pliocerle or early Pleis"tocene. Mil0r post
Pleistocene faulting and vJarping also took place c

A rnajor structural basj.n 'tihich vlill be referred to as ~t.he

Coaledo Basin OCCllI)ies tIle centsr· of the Coos Bay quadrallg1e,
and is filled bJr Coaledo and later sedilllentso It, is folded
into minor arches and basinso

ECON(J~{[C GEOLOGY

The Inost importaJ:it economt(} fllineral deposit in the Coos Bay x'egion
is coal o Production exceeded 111,000 tons in 190L.o Since 1923 about
7 J 000 -co 15} 000 tons a year4 11~rve' been pr'oduced. One area in the vicinity
of Sou1jh Slough in est:L1nated ·:~O have 2,362,000 tons of coal (Allen al1d
Balquin 1944)0 Diller {1899, 1901, and 1914)J Diller ~nd Pishel (1911)~
Libby (1938) J and DUllcal1 (1953) also discuss the conclitions, structure $

and reserves of tlle Coos Bc"3.Y coal fields 0

In 1936 the Coast Oil Company put down a test well (Well NO$ 2) in
sec le 10, T~28S., Ro13~J.. of llh:l.ch the depth and results a~ce unknovffi o

The black sands of the coast of southwest Oregon have been a source
of platinum and gold o Diller (1901, 1914), Washburne (1904), Day and
Richal"ds (1906), HorIler (].918) Jl Pardee (1934), and T'iJeru'1ofel (1943)
discuss the origi.Il, e}':tent, and ecoflo1nic valtle of th.ese deposits~
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Allell~ JOtUl Eltot and Ewarii It,c; ')vldwill
194t~f) Geolot7 an(: Coal t"€f,( ',lr~eB of the Coos B8Y (uf>drar.1g1B $ Oregon J

Orei~0n S·tate DeF,f.,:rtnl{ nt, of Gf~ologf and !jineral Industries l'

Bu.llf~t:lrl no,. 2'7, l::, :)Eges, .31 plates, J n1aps in pockct Q

(Descx·ibes in QB't".JiJ ',:,h i9 stratigralhy, paleOlrt.olog)~ arid struc·ture
i11 tJl~ Coos Bay al'€'!' 'j IJatter part o1~ 'btll1etir: is concerned pri
marily 'f1"ith tb.e c').';.] deposi t.s of Eoceno age p:r'ese:nt0 )

Jlrnold, helph and Ha:rold t.~\(i'::ri)t:ll

19:..)0 Tile r~al"'tne T,:~rrtj<';~'!;J ;':~ratigrar}hy of the 'North Fscif:tc Coast. of
P~eric~l~ f'rocec.dJ,r,r of the Amsl"lcHn l-llilosc! ;hical .sociei~ys
'vole 52, 110(1 212 i Ill: ~)59-605o

(Desc't;':ibes format,~,cL:.f> :.n trlO COOS Bt:tjf G;rea wi ~~ h maps and Iithology~,)

Baldw:l.l1 J Ewart ~~"

J~9li5~ So:ne Re'lisions of ·~.!.~e i.·ate Cenozoic Strat:tgrs}",h'Y' of the South.ern
O;:-egonCoasto 'Til-; ~lo'~' fInal of Geolog~v,. '/010 5:', nr)o 1, pp," 35f·46~

(Describes !narinEJ ·~>c!·1·~ ces in Coos Bay al"ca G)

Ban..:]y~. O:rville L~;~) .
19ii.~:_;; In.v~3:,;.,.t~~tn:"ate I)a10cr.t\)J:.:g~, of Cepe B1G.n(~o~ Th::sis, O:regoll Sta·te

ColJ3?go .., GOJV\;"1.1.11:l.'::, O..C::}gOl1., 1.3~3 pag:}sc,
(,lrea :Ls .30 lnilef; ~:cnt~l 01 Coos Bay(,)

BrO'rJll;.~ ;:hAU;:~t '~:lQ aud :R. C.~ Y€?,e·. ,:'!'b
"(:~,~ c.'; Gr~)Uii=1 llateI~ oill-;i".!:'th J~nd at" No~'th Spi'c &t CO(s Bay, Oregon~

Ma'rL1J~l-:~·pt ·:)'(i fili.': in fJ. S. GeologieHl SU!'vey~ Crrow1d ~\'atf~r

BrJn:~nl E)orltle.l'1d~ Cre(;roi.' (Un·~)~lblif)hed.~)

((;0~x':'\li;:lS extent" d :1;U'~8J r~i:1fal1; runoff' srd s'~or,3ce, evapm:,
s.·tl;):~l Ulld storag£,~ g."'< tU:l() vJel'::,e:PlI

.: ~~nd pt1~,-"sical des(~ription of 'tl:a
sa~:1dn.~ )

BUftaldB, John ?~

1927,1 f)la:L{) tOCf~1;1.C G11d r~G(\::r;'j ropogrlalDh:lt~ \·.~}.t; :~g~.\S :tri 'tete P:3. ::lfic Coa ;3't

S·Ga···.J.~ s~ Nati.onal 118Ej~3a:ccl1 C0U11 f;il J BUl:",E~~~in, ,ral} 61, p~~,~ ,39u t',3o.

Cla}~k 'ri ~'i:tllia.l~ :Jlt}.loc}.(

19~~l:, CO:~:"l~(~L~~l~,~lon, Pup:~-}r';~:~ T!lC ~OCOl1(3 of tIle ·~)n:::.tt,6 :3t>a-ces:, tL~ S:.
{~e~;)log:Lc.:11 Sm~v'ey'! BJ.:'...let.in t)3 1 173 pegOt. ~1

{t~e,n'tionB briefly OCCllrxaence of Tejon st,I~Hta tt Coos Bay, AlbullY,
and listoria 0)
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Cooper, William S.
n" do Coos 13aJr Sa11d Dttl1e:3. Bould(9r, COIOI-8do:_~ 8 pa€:es (ty:~evJritteni"

(lJnpul)lishetltl )
(l,)art of a J)tl~:Jer 0:1 r~(~,st CO(3.st Sand Dunes to be publIshed by the
Gaolo{~ical ;')oi:~i~\~~y ~)f America ~ Prei!ents a ccrr!plete ~.listory 8Ild

I

f;eoloI~ of '";!l~~ dlln:3 ,rl1'ea. Includes diseu.sslon, of th!3 lakes
(:rlti:rolJ'~ wi",jhin i·t3 limj.ts e )

19.340 1ypes of .PEH~il1c c~) 3st DtJ.neso ilnnals of ttt8 .a.ssocisr.ion of
).}.nleJ::-iearl (J.E~:)e:t8.j~!"le:r 3j vol~ 24, no. 1" rj~ 46e> (Al)si-i:r.3cto)
(Desc1.~i.ljes daz2.d d'1;;'~3S and t~v])etJ of dunes!' Coos B!;lY dUl1es useel
ns ~n O·~e·O'·"r·l +V"';J';~ ",
(J. CA "" t.>~. ~\f,f; ···~·i

195t~.o Sand··..!ltm.lfJ Ik~v(31opi1l(:: at and S€~a-L€~vel Changes O:~.i. tIle Coast of
l\Ior'tllor'rl Oregon9 ~311.I.€/Gi:n of tl1e G·eolog:i c51 Society of .An:erica?
v·ol, 65, 110 Q 12, P~f't 2, po 131""/.30 (AbsiJractc) .

Cuslnnerl, JoselDll At" Iios,.:;oe l~i ·.ella Kather:t.11e C. Stev~art .
19470 F'iv(~ l?ape:t'fj or;. Fora ninifeI~a From the Tertiary 'Jf 1'iestern Oregano

S·ba -te of !}Ti~~g()l'1, D'3 p81~trnent of Geology 811d Mileral I::1dustries D

Bulle·;in J¥()~ 36, 111 !)ages~

(COt:>s Bey. 8:~~ua d1!~c:lssed ~ )

Dall J \ii,11:i.em H4>
1907 G f,fot1es on SC):'le {JrJpe::" Cr-eta ce:;:,ttS Volutida€~ J ~7l t:: DeSC1'iptions ofl

l~€n,,; Sj)e~ie~~ a}~}d iii 11 ~o;~lsic:o. ()f tIle GCOUpfJ t,o ~lj~lch tll
'
3Y Belong l:

S,m:tt~hBorlj..a~'l It!st:t t~~. kl.on err 118 sfl:l.ngtofl, A:lscel] sneotlS Collec"tioI1S I
'1 ."0 i -I ,.,.::t'?o.... ') .,,' $ FJ> CI ..f. -.::.;,1 ti

( C'~'-l"ri":r l,.'eC"t:.'l:'l ~~...; +\1 1"" '.:kl~~ iar·f • '~ounn O~"' COOc:t B~'\."'" r'escr"1 bed 'DS s~"me• ~,;,) tJI.""\) I.... b(,;\l" :rlJcA. \A~ ~1.; '.1 ItY J. 0. {A..... .... OJ 0 j.., 'to , ......., c.:t c..i..\

spec:ins e~ '~jhGsa 0:-: uJJper CretltCeous. D:lscu~~~.es f~anl:i.ly Volutidae
8rld C()lnr;al~8t;t·:;ith f ):t~!ns els,~wheI"e in the \JWorloo)

1909 ~ COlrtr: ..b1)~tlC}::ls to th J trer·tlaz):y· IJuleontolcg;r of the Pa,~:lfic Coast:
I. TIle IJlio(~en6 of' Astoria is'r:'.d Goos Eay:: Or'egcn. lJ .. ' S. Geolo~~ica:'

Sll1"'\Te~r, 17ofe::.sioIlH 1 ~Pe.pe:c 59', 278 pagefi~

(Tert:..a:~"y ck~s~criI)"ti )~1 cf .Astoria 811(1 Coos Bay', including invel~
te111~a1ie fBJln.a.. Tbt::·-t€·en ap:pend:Lces coverir:g i~aTly roporto by
~J. J~* Co:nr-E~,:l, ,t! 4t 1J., ~D~na, B. 1~1., .Shun:ard I' PoP. Cal~perltel', not
ttstlal:'.y cl'v·s>.lable ~ )

[lal1.J \~'jJ..l:tam I:,; and (Ji.l1:~el... ·t, .j. 1:lar-ris
1892 4 Cor:~~f,;:.atic;n l)apo:rs: frhe r.leocezle of N'orth America~ iI ftt S.

Geolo{~ical ~)Ul~vey f .3u.lletin 84, 3L..9 pages~

(On tl1S COaGt frOlil Port, l)!"'f"I~d to Ca.pe Blanco, Coos ~3ay, Yaqu.:Lna
Buy ,,' :~il1Hm(Jol{ IIead .• )
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Day, David To arld 110 fL. Richards
19C6Q Uaeftll i~lilleralG :tn trl8 BlacJt Sunds of the Pacific Slo:pe Q U:~ So

Geological Su.rrvej', r~li11eral l{eso't,lrces of tIle U11ited States for
1905) pp~ 1175-1258~

(Economic and analytical report~)

Detling, Mildred Riechers
194.6~ FOl~Ird.nifera of t11€ Coos Bay LO'wer Tel~·tiary, Coos Cou..t'"1ty, Oregon~

Journal of Paleontology, vol~ 20, noo 4, pp. 348-361~

Dillell
, J 0 So

1892a (oj Geology of the TayloI~vil1e Region of Califorl1ia 9 Tile Jlmerican
Geologist., vol. 10, p~ 183~ (Abstracto)

1892ba Geology of the Taylorville Region of Californiao Bulletin of
the Geological Societ;)' of Am01~ica, va}.,.) ,3, pp~ .36R~.394¢

(Eocene deposits of Roseburg, Coos Bay; and Riddle quadrangles
cOD.tain fossil leaves and raar1.ne shel1so Flo!~a identified bjr
f~nowlton. Dl", Dall says fossil.s are Eocenet) Strata also con-
tain fossils cha~act~rictic of Oligocene on Atlantic Coast~)

Dille:r$ J~ S4f
1896.. A Geological Recol"maissance in No:rthwes·tern (}.cegon. U.. S..

Geological Sm'a'iley, Scv(~n:teenth .AnnLlal Report, part 1,
pp~ 458~467, 47,.
(A:t"E~a included irl {~eneral discussiol1o)

1899. The Coos Bay Coal Field, Oregon.. U.. S~ Geological Survey,
Ninteenth £nnt~l Report, part 3, pp~ 309-376, 13 plates,
23 figures, including maps. .
(Desc!'ibea tiopi)gJ."aphy; marine benches,'I alluvii.un, Empire (Miocene),
.Arago (Eocelle) d:i.v:tded into Coaledo (yoLlnger) coal member a:nd
1)u1aski (older).. Coaledo contains ol"8.()kish water fossils)
Pull;lski ve:-cy .few" Coal in basins. TVJO geologic Inaps, many cross
8l1d stY'a ti~A~apllif~ ser.;tiOllS ft ii:.~alysis of coal f':rom 32 10calitieso)

1900.. The Coos Bay Coal F'ield, Oregon.. The Journal of Geology, vol.. 8,
pp~ 100~~:-LOltl (Ab~rt:ca(~t,)

1901" Coos Bay, Oregon. U~. s~, Geolog:i.cal Stu\)vey, Fallo no" '73,
.5 pages, ti' rrrapslJ
('I'opogTaphy of ths Pacific Coast, and Coos Bay quadrangle.. Sedi...
mentry rockc~~Uyrtlc (Cretaceous)~ Ptllaskl (Eocene), Coaledo
formation (development and structure of coal seams), Empire
(.N'eocene) ., Coos cOllg1c-merate an,d marine sands of IJleistocene
age ~ Igneous rocl~s--serrJenti.ns ,and basalts ':t Gold lIas been
:eOU21d in Pleistocane sand deposlts~,)
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Diller, J. So
19020 Topograpllic Development, of the Klamath r~ountai11S~ U13 S.

Geological Survey, Bulletin 196, pp. 1-69•
.... (Describes coastal plain and earlier valley of the Coos River

in Coos Bay areae)

19080 Geology of the Taylorville Region, Californias U~ S. Geological
Survey, Bulletin 353, 128 pages o

(Eocene deposits of Roseburg, Coos Bay, and ~lddle quadrangles
contain fossil leaves· and marine shells" FIJ.oraiden-iiified by
Knowlton~ Dr~ Dell says fossils are Eocene. Strata also
contain fossils characteristic of Oligocene on Atlantic coastQ)

1914Q Mineral Resources of Southwestern Oregon~ U~ S. Geological
Survej"" Btl11etiil 546, 147 pages4'>
(COO~ Bay area included~)

Diller, 'J ~ 5 13 a~ld Max Ao Pishel
1911~ Preliminary RepoIot· on the Coos Bay Coal Field, Oregon. Uo SQ

Geological Survey, Bulletil"! I.3J.. , ppo 190~228o

(Includes .3 maps and 2 structm"e sec~ti.onso)

Duncan, Donald C~

1953~ Geology and Coal Deposits in Par·t of the Coos Bay Coal Field,
Oregon. u. S~ Geological Survey, Bulletin 982~B,\Ppo 53~73,
L). plates.
(General geology and descrirJtion of Dlsjor coal deposits in the
Coos Bay areao Estimati-on of coal reserves based on drilling
prog-rsmo )

GrosvenOl"'., Edgard Rickman
19340 ~A Geological Report on a Section of Tertiary Sediments at Coos

Bay, Oregon~ Thesis, University of Washington, Seattle, ~ash"

i:ngton, 19 r..uges.

GUlliver, F~ P.
1899~ Shoreline Topograp~Y4 Proceedings of the American Acadenv of

Arts and Sciences, vol~ 34, no. 8, pp. 151-25S~

(Comprehensive dissertation. Coos Bay shown as an example of
sea intention versus river intention.)

Hansen, tlelu~y p~,

1941- Paleocology of ~vo Peat Deposits on the Oregon Coast. Oregon
State Monographs, Studies in Botany, No~ 3, Oregon State College,
Corvallis, Oregon, 31 pagea~

(History of·area, geolo~lcal~ climatological, and biological.
Woahink Lake and Sand Lake Bogs studied.)
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Harrison and Eaton (consultants)
19200 R#eportl on Investigati.on of Oil and Gaa Possibilities cf Viesterl1

Oregon~ The Mineral Resources of Oregon, Oregon Bureau of
Mines and Geology, vol. 3, no. 1, 40 pages~

Hertlein, Leo Gl) end Coliri H.. Criclcmay
1925. A Summar~v: of the Nomecl~lttl.re and Stratigraphy of -the 1ial~ine

Tertiary of Oregon and Washington. Proceedings of the American
Philosophical Society, vol. 61;., pp$ 224."'il282 o

(Includes. Coos Bay and Grays Harbor formations.)

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

ern California~ Department of the Interior, BUl'eau ot: lY~ines,

TeclUlical Paper 196, 42pages~

(Coos Bay to Cl'tescent City" Ii comprehens·ive report, locations,
analyses, and values.)

HOlve, Henry V/I

.. J..9~22~ Faunal and Stl'stigrap11.1.C Relat:tonships of tIle Elnpire Formation,
Coos Bay, Oregon9 University of California Publications,
Bulletin of the Department of Geological Sciences) vol. 14,
nO,t :3, PP1 85'«10114.
(Distribution, description and fossil content of the Empire
formatiol'"l and overlying Coos conglomerate. Gives faunal Pl--oOf'
of Pliocene age of both.)

J~ames, Ellen L.
19504 A NevJ Marine Fauna From Coos Bay, .00~egon* Bulletin of the

Geological Sooiety of America, vol. 61, nO·t 12, pt~ 2, Pitt 15390
(.Abstract~)

Johnson, Douglas 11',
1919~ Shore Processes al1d Shoreline Development. John Viiley end

Sons: New Yqrk, ,84 pages.
(l'lot speci!'ically applicable to slItvey areas but useful in
analyzi:llg s1101111e processes envolved in harbor formation.)

Libbey, F. Yi*
1938. Progress Report on Coos Bay Coal Field. Oregon State Department

of Geology and Minel'al Industrj.es, Bulle-tin no~ :2, 1I-v pages
(processed) ..
(A summary report stating conditions of the coal field.)

Mann, C. W. and James E. Ferguson
1912?J Soil SrtI~vey of the Marshfield Are.a:- Oregon. U. S. Department

of Agriculture, Field Operations of the Bureau of Soils, 1909,
(printed 1912)j pp~ 1601~1634.
(Includes sections on climate,. flor'a, physj..ography, and geology
in the Coos Bay area. Soi~map inclUded.)
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McLaughlin, nillax'd T" end Robert L. Bro\~J1'l

1942~ Cantrolling Coastal Sand Dunes in the Pacific Northwest. U. S.
Depari;ment of Agriculture, C5..rcular l~o.. 660, 1~6 pages.,
(Coos Bay and Grays Harbor areas effected. Causes, extent and
methods of control discussed~)

otBrien,
n. de

M,. p~

[Oceanograpl\r or Coastal ~arbors~]
On file U~ S~ Ar~, Corps of Engineers, Beach Erossion Board,
Washington, D,~ C. (Unpublislled41)'
(Sections on Grays Harbor, Coos Bay, end Humboldt Bay include
description, tides, tidal current, waves, wind, sand samples
and profiles, sand movements, and structures.)

Pardee, J. T.
1934~ Beach Placers of the ~~egon Coast. U. S$ Geological Survey,

CircUlar 8, 41 pages (mimeographed)$
(Description of the beaches, ·terl~aces, and history of the Ol'gegoll
coast in the vicinity of Coos Bey and south -GO the Rogu.e River.
Desoribes the gold and platinum deposits of the black sands~

NS~ and EWo sections of South Slough at Coos Bay shown among
shore pl1toi'iles ~ )

SChel'lck, Hubert Go
19270 Marine Oligocene of Oregon. University of California Publications,

Bulletin of the Department of Geolog;~cal Sciences, vol~ 16, nO Q 12,
pp~ 449~460o

(General discu.ssion of Oligocene in Oregon, relation of Oligocene
to Eocene; includes s~ratigraphy of Coos Bay district.)

1.92Sq S'tretigraphic Relations of V;estern Oregon OligoceliG Formartionsi)
University of: Ca11.fornia Publications, Bulle·cin of the Depart
mSl'lt of Geological Sciences; vol~ 18, no. 1, pp. 1-500
(General discussion of Oligocene stratigraphy in western Oregon
including Eug~ne district, Coos Bay, Yaquina, Alsea Bay districts~)

Schopf, James Mo

19470 BotaIlical Aspects of Coal Petl~ology: Coal fl~om the Coos Bay
Field in Sou-bhvJesrtern Oregon. Amel"'ican f101..1rnal of Botany,
vol. 34, no. 6~ pp. 335-345~ .
(Differentiation in lithology and type characteristics from coal
~f Carboniferous age~)

SmitIl, Vlarren D\Ii

1933a. Geology of the Oregon Coast Line. Pan-American Geologist$
vol. 59 ~ no. 1, pp. 33-/.4.
(Describes# along with other areas along the coast, the general
geology- or the Coos Bay sres9) .
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Smith, Wal~rel'1 D.
1933bo Physiography ot the Oregon C08St~ Pan-~~erican Geologist,

vol. 59, no. 2, PPo 97·114~

(Describes shoreline processes end evolution of the coast as
well as individual inlets and bays.)

1933c~ Speciel Physiographic Features of Oregon Cosst. Pan-American
Geologist, vol. 59, no~ 3, pp~ J~O~206a

(Includes Coos Bay area in discussions.)

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

1942. Physical FramevJorlt of the l~orthwes1j Geology and Geomorphology
of the Region ~~st of the Cascade Mountains. The Pacific
Northwest$ Edited by Otis W. Freeman and Howard H. Martin,
New York: John Wiley and Sons, Chaptsl'" 3, pp~ 41-57~

(Describes the coastal area.)

Toenges, Albert L., James J. Dowd, Louis A. TurnbUll, J. M. Schopf,
H. M~ Cooper, R. F. Abenethy, H. F. Yancey, end M. R. Gear

1948. ~Ainable Reserves, Pe~trog:r~aplw, Chemical Cl:laracteIoistics, and
Washability Tests '0£ Coal Occurring in the Coos Bay Coal Field,
Coos County, Oraton. U. S. Department of the Interior, Bureau
of ~Ainea, Technical Paper 707, 56 pages, 111ustre
(InclUdes descriptlons of area, topography end geology, and 
climate.)
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Twenhofel, w. H~

1946. Mineralogical and Pb~sical Composition of the Sands of the
Oregon Coast from Coos Bay to the Mouth of the Columbia Rivero
Oregon State Department of Geology and Mineral Industries,
Bulletin no. 30, 64 pages (processed)# .
(Shore physiograp~, character end composition of the beaches,
and mineral analysis.)

University of California
19460 Notes on Recol1naissance or Miscellaneous Pacific Beaches May 21~

September 29, 1945. Department, ot E11gineering, Fluid ~1echanics

Labo:ratory, Berl\:eley, Laboratory Memorandum No" HE-116..223,
51 pages, maps, photos (type\\}ritten) •
(Captions accompanying the photos constitute the report. Photos
show surf' condi..tiol1S, beaches, and sand dunes in the varj..ons
al~eas studied ¢)

u~ So Army Corps. of Engineers
1946~ Coos Bay, Oregon. 8el1ate DocUJllent No. 253" rl9th Congress,

2d Session, 3J pages, 1 map.

\Vashburne, C. Wilt
1904~ Beach Gold and Ita Source. The Mineral Resources and Mineral

Industry of Oregon foz· 1903, University of Ol--egon Bulls..tin,
new series, vol. 1, no. 4, pp. 19"210
(Cooa Bay area not specifically included.)

1914. Reconnaissance of tIle Geology and Oil Prospects of Northwestern
Oregon. u. S~ Geological Survey, Bulletin 590, 111 pagesQ
(Coos Bay area discussed.) -

Weaver, Charles E.
1937. Ter*tiary Stra·tigraphy of \Vestern Washington and ~lorthvlestern

O:regonlt University of Washington Publications on Geology,
vol. 4, Seat~le, ~JashingtonJ 266 pages, sketch mapa, bibliogt)
(Detailed report on area including maps, diagrams, and sections.)

1944{f> Correlation of the PRarine Cenozoic Formations of Western North
Amarica~ Bulletin or the Geological Society of America,
vol. 55, n04 5, PP. 569-598.
(Coos Bay area described on page 5890)

19/+5a. Geology of Washington and O:regon and Its Relation to Occurrence
or Oil and Gsa. Bulletin of the American Association of
Petroleum Geologists, vol. 29, no. 10, pp. 1377-1415.
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Weaver, Ch.a!~les E,.
1945b~ Stratigraphy and Paleontology of the Tertiary Formations at

Coos Bay, 'Oregon. Universi-hy of Viashington Publications iJ.l
GeologyJ vol. 6, no~ 2, pp<? 31~62.

(Detailed discussioIl of Tertiary strata ex-posed along ocean
front in Coos Bay l:1I'ea 9 )

~lilliams , Howel
19530 The Ancient Volcanoes of Oregon~ Oregon state System of

Higher Education, Eugene, Oregon, 68 pagesQ
(Desoribes the origin of the area.)
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GEOPHYSICS

SEISr-IOLOGY

'f11e coastal r'egion of Oregon is relatively free of earthqua!(es;
ho't~rever, it lies :l.mrnedia.:tely 110rtll of"l e.. J'egion 't'1hich 11as violent qua!<:€sc
According to Byerly (1952) earthquakes are possible in this region and
earthquake resistC3,nt corlstl~uction S110l11d be considel1ed in public buildings o

. Frorn 1769 to 1953 th.ere l-lere l~~ recorded land shocl{s and 8 off--
shore shocks' in. tl:.G· Coos B~ty regio11 o The locatiOll of all Oregon ear1thw;.
quake Sllocl~~s, 'botlt Ofl~~~)hcI)e and on land, are ShOl~jn in Byel"ly (1952) 0

!..-Iost· of these 'ttl erE: of a m:LrlOl~ nature c H01·rGVer the shocI{ of October 12 ~

1877, was' fol t .frC!~l Fortluz1d to Coos Bay (1wlarsr.tfield) and j..n t11e CascadE'
r~Otln·tainso It tv-aE of Sllfficient vtolcllce to o'ler"t11rot'1 chinmeysQ

~rhe follo1-iil1g, is a taotllation of SOlne of tIle dates of quakes fc]-"t
at Coos Bay tal(e:n fJ:O:lil !.~olclen (1898), }!ci\die (1907), To"t'mley and 1\11611
(1939), urJ,d Bullet.jJl of) tIlE} Seislnologica]~ Society of ,America (no do) 0

JJc~lld. ;.~11cclrs Off~shox'o S110c}cs..,..._..~....~ ------
22 ~Zov ]18?3 26 lIov 1856 (:) )
l,~ Oc'ti 1877 11 rJov 1906
18 -,~.pl'\ 190!S 31 Ja11 1922
2E 'Jet', J~909 28 I\!ay' 1938
31, J'Ul1 1922 24 J'1.u.g 1949
2° J'all 1923 16 Dec 1950,.

13 Oct 1951

i.Chore Cl~IC n.i.·'l;y· '0':.10 active Scis1110graph.ic. stations in Ore[~ono '1~le

teles:Jisrnic s tiaticrl at. Oro{~on State College, Corvallis, Oregoll" is
v~1'0!lill a lOO~mile rad.:i.llS o:t~ Coos Bayo The State Office BuildintS in
Port.landji Or~;gon b.as .s. ~~trong-Motion Seismc61~apll~ This is 160 lililes
fl"fom '~he llaxabor I)

~.7
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VOLCANOLOGY

TIle ga:>logic h:i..s-Gory· of tho Dregoll Coastal region Sl10lrlS th0 eff('ct
of vol~anic r~cti1Tit~r; pl'esumably this had its beginning duri!lg tile
TertiarYe Duxillg tlle ea.rl:y" arld middle Eocene,. stlbnlarme volcanisln
OccuTl'ted on the tl1en slJ:bmergE'c.l cOftstal area o 'Ithe late Eocene sarI
the vJaning oi' volca11ic activi"t~- whicll llas renc't'led f'al... tiher inland ch:.ring
the early and midclle Oligccene o T!le ancestral Cascade volcanoes ar,.d
those in tIle coastD..l regior1 near EUgE:119 licre c:<trcTtlely acti.ve i.l1.tq the
late I·iiocello., In Plioconc tir.1es the shield volcanoes of the Cascacle
MOll..n:tains 1101"0 de\Telopcd o Dtlri11g thE: Pleistocone the composite cortes
of r~~cunts Sl.'1as"tia, Pitt, ~lazanlaJ South Siste:r, J0fferson, Hood, St~

rlelens, Ad.aIas, and Rainier forraod 011 tIle C8scades o

'r11e mout notefi cve11-t in Oregoll 1 s volcanic his-cor-y is probably the
eruption of r·1oU.l."1t }Itlzan:.~l. l;11icll occtl!arecl al)out 6" 500 years agoo 'l'b.E.: las·t
minor eruptiior1S, frorn \~L1..za:-cd. Isla.nd" CratGi:~ Lalte" "Gool{ place appro1:imately
1,000 years ago o

F~igg alld R:tcll~rd~3011 (193B) inve8t:igated some bog deposits in C:.ear
J..ra!<:G and fuj..lGd to· find any "\roleanic ash. This lal~e is in t11e sand dunG
rcgic11 sou'Gh of' t11c rncuth of tIle SiunlalJ H.iver o This indicates th~lt tIle
bog is Y0U11eer tllan ·the lG.st VOlCG11ic er'~lpt:lon or that, the prcvail:'.ng
lo1i11d prevented any ash from bei~1g airenborne to t11c ~:es't Q

\
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1899 a Latest Volcarlic Erltlptio~ns of the Pacific Coast 0 Science, ne~jf

series J vol o 9, pp~ 639~640.

(Discussion of c,,-idence of a recent, erup-tion of l'-1ount St"
Helens alld other- Pacific Coast volcanoes 0 )
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1883. NotGS on tIle 'V01Cal'lOOS of Northel"n California, Oregon, a.nd
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194{ 0 Postgl[~c:Lal l;;orcs"~ Succoss:Lon~ Climate, and Chronology in the

Pacific ~Jort,l~.~veLto Trarlsactions of the .\merican Philoso.phical
Society, volo 3'" J :?c~:rt I" J)po 1-130\)
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be uDed for chrc1101og~t., D(xta presented il1cludes Coos Ba:v area,,)

Holden, EdwaI·d SI)
1898 0 A Catalogue of r:c~cordocl EarthquaJ{es on tl'10 Pacific Coastt. 1769

to 1897 0 Sraith5 oniai1 l'11scollaneous Collections, I10 1) 108'7, 253
pages 0

(I~ncludeG repoI~'c,S of 1rolcallic eruptions and seismie sea ·.rJaves c )

Plummer, Frederick Go
1896 0 Reported Volcanic Er'upt:_on~3• Publications of tIle !1.stron:>mical

Society of' the Pac:lfic, vol: 8, no o 50, IJP" 176g178~
(filasl<:a, lrJ~~shinttorl, Oregon, and Ca.lifornia fl'tom the yea:r 1690
to 1895" De.fin:Ltcly st.:rted that many eruptions lvould be contra
dicted if cfK~.ri1ir.~.2,t:L011 had ';:;een possible 0 )

Rigg, George B. and Carl T. Rici1arclso:l
1938~ ProfileD of Somo S:r>agwn Bogs of the Pacific Coast of Nor'th

lJrlerican.) Ec.ology J vol. 1~1, no. 3J PP. 408-434;)
(No 'volcanic ash layers id~ntified in Coos Bay area while
ash is found near Grays Harbor.)
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Williams, Rowel '
19330 l(ount Tl'li.o:lser! A Dissectod Cascade Volcano~ U11ivcroit,y of

California Publi.cat:i.ons J3ulJ.etin of tile DepartmCl1.t of Geologir..

{, cal Sciences" vol o 23, no o 6, PPo 195'*2140'
(Includ~~s r~t}6 Bailey~o)

19420· The Geol.ogy of Crater Lalce Nfl"tio11a.l Park~ Ollegon, vlith a Re'
connaissance of the Cascade Range Southward to ~bunt Shasta$
Cs.rnegie Il1stitu-c,ion of hTashingtJon, Publication no o 540, 162
l:·ageso

19.530 'Ihe .r'lncj"c:trt Volcl':).noGs of Oregorl o Oregon State System of fligher
EdlLcation, J~1gen8~ O!"egoll~ 68 pages o

(Describes the o:pigin of thG area<)

SEISMOLOGY

BrQ.dfol~d1J

~ 1932"

Bascom, '\'1illard
19L.6o E'ej':'ftect of Seismic Sea ~lave on California CoastJO University of'

Califorr1ia, Dcpar'tIn!~nt qf Engineering3 Fluicl Mecha.nics LalJe:J
cratory:.., BGrlccle~,;·, J..,aboratory JYleli10ral1dtun RE(M)116 ra204J 23 pages
(t~/pewr:_·c.t(11) (t

(II1Cllldcs data and photo:3 o Cov·ers mostljr central al1d souther'!'l
Califorr}ia but a:pri1Jal t:Ln10 sholrJn for points from Neah Bay
C11 Sotrtht\)

I)ollald (~-~

~,_:icrose:isrns, 'I'he:l.1" C11aracteristics, Occurrences, and Possible
C'I'igine- Thesis, U11ivers:Ltyof Wasllington~ Seattle, vJashingtcll:;

, 10? }.)agcs o

(CcntailJ.s tables of the 1:'atss of trnnsmission of earthqualc6
"t\"aves ttx'ough sorne of tIle ~form&.tions in the Coos Eay area o )

Blil1eti:ri o:f the Scisr~ologica.1 Society of' Anlerica
no do E::eisnlolcgic~l.l llotJGso

(r'lcnthl~r iSSUGS itrom 1.930 to J-95i~ e]::aInined for ear-t11q.ual<s
recordso)"

Bj~Gl'tlysPerry
194.0(J feisnlicj:0y of tIle rlor·the:cn Pa.cific Coast of tIle United St.ates~

Eulleti!l of- 'tIle Geological Society of .lunerica~ volo 51, n~o" 2~.

PPo 2.55~~260o
(A map j.s preaented showing the epicenters of strong earthquakes
on tIle l'lOst coast of the Unitod States 0 ) .

1952 1J l'acif'j.c Coast, Earthqu.a-lces e Oregon State Sys:tem of Highel*l Ed
llcation, 38 pages o

(~~hasizes earthquakes in Oregano)
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1898" 1\. Catillcgu::J rd' necordcd Eo.l'thqualres on tho Pacific Coast.", 1'769
t,) 1897 a Snithsonian l"dsco}laneous Cclle~tion~ no, 1087, ~:!;3 pages",

, I·Iolderl~ ·EclwJ.!'cl Sv

1087 " Lis'\j of Rec(:X'c!,)d EDl'tl1qUcJW:3 in CGlii'0l1nia~ J..ower Califm'nia
liO:te:;ol1; and HCl3hingtol1 Tel1 r::.toryo California State Prll1·0:'.ng

O~ffice., Sacr1arror.to o

1t~cAd:1 e A-I e-'''',·lrluJ ~\"t'\ !'1J:... .;...:J, ....,;." ..u ~ ~' .. ~

1907 0 Ca,talogue of Earthquakos on the I'~'lCific Coast~ 1897 to 1~'o6~
~:.'l:l'0hson:·lClll .Hiscellancous Ccl1ections, no" 1721, part of -'101<) ILIX,
6d. IJ~gcStl

rIo
Eartlltlu<JLe :History of the lJl1ited Statos: :Part 1 0 Contine:l'~al Un~
i'ted St,[::GCS (c]{c2tts:Lvo of Ca.lifornia a::ld 'l~~e8·Cern ~Jevada) and
Alaska., U"S~ Department of. Commerce Coast, and Geodetic f)'Evey,
S81

1 ial reo 609, Revised (1947) Editions Hashingto11, D"C~) 83 pages"
(?ages 63 to 69 list ()al"thquakes in \oJashington and Oregon wi·th
j~scrirtionD ofecch~)

flecl(3 r~~

19)~~'7 0

~tille:t~~ Alfj~'ccl L\;I
19530 Eal1·t,11cll~al{~: 1f)S~jO;'lS B'r'ol;l the I'acif'ic ilort11't'Iest o The TreIlc~ in

i~~lJJ~ "'iCle')'l"~ !.Ir' a+ ·:-.1'~ tIl";'; ve·i"C'J- ·lL.-'T o·p v~ra: c'n"1-Y'lP'tOll vol, 5 D'O. '"!J .... M • ...).J...a..i.~J ~ <OJ- '.j v ,-,_"I;;; ;,...c~ ,a. w ...J ... . U .L." [; 0'''' ~ .... , ,

~Pl)~ 13~11 jJ - .32$ 3311'si:tcorirlg I:::q;cr:Lmcn-c, Station.? Universit~y' of
(~!as!J.irlg..tor~ ..)
U. clj.::;cu:3~:Lcn Tl'(jhe 19h9 8cl"thquake :from an engineering I ieu=
~po5.r\to Uc, So GO,-lSt, a~Ld Gecc:.et:1_c Surve;y· isose:i..srnal map l"(,liroduc:~du}

C:lDrl{j J a11G l')'l,~ill\::~y

191.!.1~,v In.dGx -GO J)ocJc~t'irr~~,j:\"G GatalotsuQ of" E2tl~thq'ual~Gs of tho I'a.e1fic
C::~aS'G o:f r~ho tJnj_"Coc} Statos j 1769~1928t) fr~lllot:Ln of tb.e t3Jisc=.-J
r::clogic(~J4, Societ~;· of Am(Zn~I:Lc<l, vol o 34, no o 1" pp~ 35~2t1
(::rade:J: '"Lo the Garijl:l.lnE~ by" TOhnley' and Alle:lo)

GutG.~1bergs 13,.,

19.52 0 Micro8.:~islilS 'VIi.th 2er:i..ods of 5··8 Seconds ill the Pacific CO::lstal Ar'Ci..1
J

~;OVGlniJGr' ~~5 to DCC01nbol'1 6, 195J. o Bullet,in of th.G GeologilJ,..11 Scc
ie·{j~r of ";;I:le::l :l.ca, vol o 63" 110 0 12, part 23 1Jo 13530 (Al.:>stX\lctc)
(Gr:Lginc:.l recorcls of Inicrosoisms are s tudied

CJ
)

NelNII1Un, Jfra:u1.~

19530 Eur"lihquake Inv\)stiga'liion in -:jhe United StB.tes c Ue;, So Dez:;artl1lcnt
oi~ Goramc:rCG Coast a11c.t GeodGt:l.c SllrVey fj Special Publicaticn noo 2H2.j
Rovised (J.~}53) Editions l.!O 1-' ages 0

(7Jists all ac·t:1.vc toleseismj,Q st.ationa ii"1 U0 S"" describE.!;
Uv So Co and G~ So program~)
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01Brien" !~~ Po
. 19460 Preliminary l£eport, on Soisnlic Sea vlaves fI'om J\.leut:Lan Eartll'"

qu.al{e of ,April 1, 19L~6o Univer·sit.:r of Ca.liforrlia, DGpClrtraent
oi" Eng:inZG1'\i:c.g J Ii'lu.id I~~·sc11anics Lal)oratc!J'-, Berkeley, 'I~eCl1rli

cal Re!:ort No o liE-116~~207, 10 pages (mirr.eograpl1ed) I)

(Discussion of") effects 011 Pacific Coast, listing arri'val tilno
for ha:r.'bors alollg tIle coast,) (}

Roap, R. C~

19L~6al) 1\ S'tud:y~ Relatin3 Dc\.ta froB the Seislnic Sea vla'V'e of April 1,
19L~6, to the Irll0or~~r of its Propagat,iono Univer·sit~y· of CaliaH
~rcrniaJ IJepartJrnont of E~ngilleering, Fluid Ill!echanics J~abcratory,

B6,rkelcy, Laboratory' I~le:norandum No o HEP,116~212, 9 pages (typo~
r Tt;:citteD.) 0

(Coos rlaJc" anc~ o·:jher locatiorlS along Pacific Coastl listed for
-- time 0:[ ar:ci1lal anci 'ott~3r a11alysis of' e~-rt:hqualce data) 0

1946b;J .t\. Stlld~( Relating-Data froIil the Seismic E~ea ~vave of April 1,
191-t6 to the ~ehHory of its }'!'OIJagat;,iono Uni'versitjr of C2li~
~ecrn.ia, 11er)ar-tlu:::n'tJ of E;::lgi.neering, Fluic7~ r.fuchanies Labcr'atory,
Bcr'kel::.:y, ~LaLor\.l'tor:y· 11e.m.orandum 110 & I-IE~116~21.5) 71 pagfE s
m2-!JS, r·~:r£t~pl1S (type~1ri ttsn) 0

(rata ~,n~ vIU', 0 1?ront dj_agrams preson t for the Pacific Ccast,) ~

Smith_, Warlle:n. Dtl Pro
1919 ~ E,z.rthqual:es :Ln ()!':3gcnCl . 'Ilh.G Bulletin of the SeisDlolog:LcC'..l

Societ;y" of' Al;ler·:Lcar.l, vel, 9 j noo 3) PPe 58-710
·(Ir!eltld.es fau.lt nK1J) and. li~3ts !(nOlffi eal~thqual(eso Reaf;Sl:.res
e:;:i·sten.ce of thl3 CCClll'rSI1Ce of Garthclua:kes in Oregon):)

'r01Jnley, S~~dney· D.

19190 E'B,rthqrlalces on t.118 F'aci.fic Coast of ~North America o Bllllet,in
of the Soismological Society of America~ vcl o 9, no o 3, pp~
72-850 . .
(Co:w.ce:crlcd priJnarl1jf vIi th exaJnples fr~om California o 'rl:.e abe"
De.nce of ni'eritioll o:C eartthoualccD in Oregc'rland ~"ashingtor: is to
be noted)o ~

To·;anlejr, , S:~..dr:.GY D~, and l~ia}:1(ell lJ. Allen
19390 D0 scr :1.1ri,;:LvG Cata,logu.e of Eartllquakes of the Pacific Co£st of'

tb.e U11:i_'Cad States 1769 to 1928C) Bulletin of t11c Seisrnclogical
Society of Ali1c:cica, voJ~~ 29, 110 0 1, ppo 1..2790
(Cat,c.~J.ogue Sl101Jirlg t11e t in.iG j locati011, (Itll~a.tiorl, and de. e~crip~
ttorl of" E~ac11 recorde:d eart11qua}:e Q Oregon covered on pages
253 to ~?58 0

uCI S~ DeiJartrllent of' Commerce Coast ar:·.d Geodetic Surtvey .
19.540 St,rcng~~},lotioll S·Gatio11s ....~Ir~strULlerrtal Data o SGisrnologic~'~

li'ield SU.r,,-eYJ 7 pages (.llirr~eogl~al:)hed)~ (Unpublished) 0

(I,istn location and operatiollal data of all stations 0I:crated);)



1948fJ

r
vlood, HBl"lry 00

. 1942 0 A Chronologie Conspectus of Seismologic Stations o Bulletin
of the Seismological Society of America3 vol o 32, noo 2, PPo
97~159o
(Data for all seismological s'{jations presen-ted in tabular form
with locaotion maps ¢) )

GEOMAGNETISl~

Deel, Samuel Ao

1946. Magnetic Declination in the United States) 19450 UO S. Coast
and Geodetic Survey, Serial 664, Washington, D. C., 61 pageso
(Intended for use in making compass surveys. Contains the
distribution of the magnetic declination in the United States
and its annual rate of change for the beginning of 1945 0

Report areas included.)

United States Magnetic Tables and Magnetic Charts for 1945~

U. S. Coast and Geodetic Survey, Serial 667, lvashington, D. C.,
137 pages o

(Contains observed values and 1945 values of declination, dip,
and horizo~tal intensity for all repeat stations and similar
data for other observations from .1937 to 1941; secular-change
tables and magnetic chartsQ Report areas included o )

Howe, H.
1938~

GEODI~SY

Herbert, and David G. lfuapp
United States Magnetic Tables and Magnetic Charts tor 1935$
UO S. Coast and Geodetic Survey, Serial 602, Washington DQ Co,
163 pages e

(Con-tains' observed values and 1935 values of the magnetic de
clination, dip, and horizontal intensity for all stations 00
cupied about 1937; secular-change tables and magnetic charts o

Data for report areas.)

BOliie J William
1917. Investigations of Gravity and Isostasyo Uo S. Department of

Commerce, Coast and Geodetic Survey, Special Publication 40,
196 pages" Government Printing Office, lrJashington., DQ C.
(Con'bains gravity measurements made· near tIle areas of surveY!l
california, Oregon, and Washington.)

192~.. Isasta"liic Inves'tigations and Data for Gravity Stations in 'the
United States Established since 1915. u. S. Coast and Geodetic
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Survey, Serial No~ 246, Special Publication N0 4 99, Governrnent
Printing Office, Washing"ton, D. Ct, 91 pages.
(Survey areas are il1cluded.)

1926. Isostatic Condition or the United States as indioated by GrouJ:s
of Gravi~ 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 or the gravity stations. Report"areas
are included \9 )

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

Geodetic Survey, Special Publication No. 244, Government
Printing Office, Washington, D. C., 218 pages.
(Two' tables of pendul.1..lm gravity dat.a are given. One oontains
the adopted pendulum gravi~ data together with the gravity
anamalies~ The other contains the observed gravity data
whenever more than one pendulum gravity determina.tion has been
medal!' Survey areas are inclUded.)

Hayfol--d, John F. and .Vlilliam Bowie
1912'11 The Effect of Topography and Isostat1cCompensation Upon the

Intensity of Gravity. U. S. Departmen~t of Commerce, Coast
and Geodetic Survey, Special Publication 10, 132 pages,
Govel"nment Printing Office, Washington, D. C*
(Contains gravity measurements made near the areas of survey,
northern California, Oregon, and Vlashington.)

u. S. Department of Commerce Coast and Geodetic Survey
n~d.a. Index to Hydrographic Surveys, West Coast, United States.

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

Index to Topographic Surveys, West Coast, United' States.
V~ashington D'. C't .
(Loose leaf pages showing location and boundaries of surveys.
S.urveys £rOlrl 1850 to 1937 for Coos Bay area shown.)

1947. Triangulation Diagram, Showing Triangulation Stations,
Adjusted on North American 1927 Datum, March 1947, Cllsrt
5984, Coos Bay.

19548. Index Map, Control Leveling, State of Oregon.
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u. S~ Department of ConLl1erce Coast and Geodetic Survey
1954b. Triangulaoti9n Diagram, State of Oregon.

\

Uf; S~ !~avy liydrographic Offica
1951. Radio Navigational Aids. H. O. Pub 0 I:~o. 205, Governme11t

Printing Office, Washington, 422 pages.
(Direction finder stations, radio beacons, time signal
navigational warnings, distress signals, medical advice and
quarantine, long range navigational aids, and radio regulations
tor territorial waters.)

Uw S. Treasm-y Departmen~t C03Ert Guard
1952. Complete List of Lights and O·bher Marine Aids, IJacific

Coast of the United States. Volumes I-V, CG~162, Government
Printing Office, WashingtorJ, 288 pages.
(This list"ing is intended to furnish" more complete information
concerning aids to navigation than can be oonveniently shovm
on charts.)

lVagner, Henry R:t
1937~ The Cartography of the l\JorthvJest Coast of lunerics to the

Year 1800~ University of Cali£or~~a Press, Berkeley, Vol.
I, pp. 1-270, Vol.II, pp. 271-54,3.
(A compre~ensive 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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REC:ENT SEDlr.-1ENTATION .

,,' r

BEACflES {

Beach Characteristics.It ..· ........ a·' 61 . • • .......JC:Qt

The barrier beach, north of Coos Bay errbrance is in excess of a
quarter of a mile wide at many locations. The landward side consists
of nurnerous sand dunes; some of which attain heights of 300 reate
Genera~ly two large 'storm ridges separate the beach area from the
sand duneso II'he embayed regions behind the barrier beach, North
Slough, and Ha.ynes Inlet" are being supplied with sands from the drift..

_ing dunes~ ; The destrtlction of the vegetation rlhich formerly stabilized
eome of the dunes has caused a rene't-3al of their activity. # Tllis sarid
movement constantljr changes ·the topography'of "tlte barrier. The sand
is steadily moving i.nland, covering older stabilized areas and erlcroaohing
on the railroad tracks on the west side of North Slough {Smith 1933)e

~J

Adtlitional information on physiographic features of the sand dunes .
may be obtained in Mann ,and Ferguson (1912), Pardee (1934); Cooper (1934),
and Mcl.aughliil and Brown (1942)~ Mr. William S. Cooper of Boulder,
Colorado, is now preparing a manusoript on the dunes of the Oregon
coast, Cl The Coos Ba.y l)egion is discussed in detai+ o Tl'lis lii11 probably

, be published in the Bu11et,in of the Geological Soci.ety of America o

The Fluid Mecl1anic~ Laboratory, University of 'California, Berkeley,
California, set up 3 ranges on the north spit in 1946. The area studied
was about 3 rules north of the nortll jetty (see Enclosure 6~1) 0 The
beach profiles indicate a sand bar, the center of which is about 850
feet,. offshore from the MLL1A1 line~ The bar is 10 feet high'l'lith about
10 feet of ~ater above ito An aerial photo indicates that there may be
another offshore bar present in some seasons", The average slope of the
en~t,ire beach profiJ.e is about 1/75;· that for °lihe beach face :LS 1/20
(Ba.scom and l\lcAdBnl 194.7) ~ These profiles are sho-vrn in Enclosure 6-2 <t

The relationshi:p bet'Vleen sand size and beach face slope is discussed .
. by Bascom (1951) it It. is ShOlV'll ~{jhet the beach face slope is controlled

by tltTO factolJ\s: (1) size of sand partioles, and. (2) intensity of wave
aotion. (

General beach condition~ in Oregon are discussed by Isaacs (1947)a
Thi~ report, as well as t,l'lst by Basconl and McAdanl (1947)" lists all of
the ,aerial photos taken by the Fluid ~~chanics Laboratory, Berkeley, /
California0

Dr. 1'1. P. Q1Brien, Department of Engineering, University of Califor-..
nia, has information on file concerning the beach region of Coos Bay.
This information is not entil~ely in available reports.
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Beach Sands
~....,.., ~.. 1~

'fwenhofel (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 regionc The headlands suppl.y a great
amount of sediments, the indentations contribute very little o The
coarser sedj..ment,s are supplied by -the l1arder rocks 'Vlhile the ailts,
clays, and sands come from the weaker rocks of the Tertiary and Pleis
toceneo The silts and clays are rapidly removed from the beaches by
winds carrying them inland or water movements transporting them out
to sea o S~cteen samples taken at high, low, and mid tide levels along
the beach from the Coast Guard T~ail to a point 11 miles to the 'north,
consist mostly of quartz and feldspar o These two ~~erals constitute
fr'om 56% to 88% of the sand; most, of "lihe reraaining mater~al consists
or rock fragments o The sands are generally well sorted; 47% to 99%
of -the graills ranged between 1/2rmn. to 1/8mm in diameter.. Ir:. only t\"10

instances did this size range account for less than 85% of the sample Q

See Tables 6-1" 6-2, and 6-30' The sample locations are given on Enclo- ..
SU1?e 6,.10

When the beach sands are dry, primarily during May "to September,
the wind is an ~nportant factor in transportationo 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 4.942).
The movement of the .sand by the vlind will thus be predominantly in a
southeastern directiono This selective transport will remove the finer
and lower specific gr~vity particles, leaving the larger, heavier ones
on the beaches 0 The sand dunes are thus essentially composed of quart,z,
feldspar, and calcite (Tvlenhofel 1946)0

BrOWll and NevJcomb (n~ d.) oi~ tile Uo, 84 Geological. Survey" Portland,
Oregon, are prepari...llg a report on grotlnd 'Vlater on the nor-th spit 4l ~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 abou"t, 0.4 rom
in diametero This corresponds with 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 Ooos Bay_
an expansive area of "breakers" existed immediately lvest of Guano Rock.
A natU1~al channel., 10 feet deep and 200 feet 'tiide existed across the
entrance bar b It is l 1leasonable to assume ~t,ha.t tihe location of this
channel varied somewhat through the years o A marked 'change occurred
with the construction of the north jet,ty. 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 westward (see Enclosure 6~3)o The beaches immediately south of
the entrance Chal1nel have also been extended to the west after the con
struction of the south jettyo Betlleen 1892 and 1905 the high water line
moved to the west about 2,100 feeto The southern tip of the spit advanc
ed about 1,500 feet to the south, filling in behind the jettyo The low
'("later line rlloved approximately 2,000 feet southlvard e Between 1905 and
1935 the spit had a west,ward growth of SOlne 1,300 feet, the low ~later

line showed a seaward advance of about 250 feet o

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 headlandso In 1925, after the
construction of the south jetty, the low water line pad advanced seaward
by some 200 feeto By 1934 the low liater line had moved 1,500 feet west
of -tihe foot_of the former shore cliffs o The high 't.yater line advanced
sea't~ard by some .500 feat o In 1950 the high "later line lay approximately
1,OOOfee·c Ttlest of -l:ihe foot of the shore cliffs o

The radical change in the size and configuration of the spit and
the south shore line recorded by the surveys of th~ Uo S. Army Corps of
Engineers may be attributed 'co the effect of the jetties on the car~ing

capacity of ,the littoral currents o Between the years 1892 and 190~ the
spit had its most radical change o The rate of seaward advance of the
spit was about 250 feet per year o Aft,er this initial period of deposi
tion» the rate of advance slowed to an average of 43-feet per year
between 1905 a~d 19350 After-the initial deposition of sands by the
littoral currents, the winds probably accounted for the westward and
southward grolnh of the spit above the high\water linGo

BOTTOM SEDIMENTS

Bay Sediments
P ''i''

No direct studies have been found in this survey concerning the
supply of river sediments to Coos Bayo However, some deductions are
possible. The dro~ming of the river mouths would prevent most of the
sediments derived from 'ihe'headwaters of the Coos and Millicoma rivers
from reachll1g the sea o Most of the sediment load would be deposited in
Coos Bay itself. Twenhofel (1946) believes that all the coarse sed
iments of the large streams are, and have been) deposited in the bays of
these streams. In the Opi11ion of the U~ S. Arm:y Corps of Engineers (1932)
sediments between Smi'lih Mill alld Coos Bay are primarily derived from the
rivers by gravity settlemen'C and floccula-'tion in salt vlatero .

~. ~ -- - -- , ".' .' ~ .. ,
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Flood deposits usually occur~ing during spring rains bring in large
amounts of sediment o Summer depths are about 23 feet in the upper bay
above the railroad bridge (U. S. Army Corps of Engineers 1946).

The Coos River flows almost entirely over Tertiary sedimentary
rocks and the present channel of the stream consists of almost all
quartz and feldsparo 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), the same can be
said of iti o

Above

5,513"718

929,789
.708,644

7,169,151

Coos Bay E,mpire L. Jarvis U. Jarvis
Year .B~ge Range Rang2,'l Range

191~9 15,600 26,412 18,616 9,804
1950 4,,300 --
1951 --
1952 171,182 255,,273 85.090 169,005
1953 495,100 741,200 497,619 247,704
1954 .~,2~,60~ 3~8,686 225,798 ±ffF'~~~

Total 1,260,805 1,795,310 853,110 539,410

In conjunction 'tflith a current survey in 1932 the 'Portland District
01' '~lhe U. S. Army Corps of Engineers analyzed 109 sediment samples from
tIle .~ettie::l to the city of Coos Bay. These samples ranged from muds,
S&ld: sand ~~d shell, to rock and sando Table 6~4 presents the details
of the~~ an~lyseso The relationship of the velocity of bottom currents
wld dist~V)ltion of particle size was also considered (see Enclosure 8-2).
Frt.'m NO\J"el~l:)~-r 1952 to Attgust, 1954 the Army Engineers analyzed 10 sediment
san]111es~ 'l'}·3se liere taken in tIle cllannel and at the entrance bar;

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 blown sands (Smith 1933), the transportation of shore and spit
sands by tidal currents (U& So Ar~ Corps of Engineers 1932), and by
river sedimentationo Prior to harbor improvement there were numerous
sediment shoals crossing the existing channel (Uo So Army Corps of
Engineers 1946) 0 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 records
have been supplied by the U. So Army Corps of Engineers (nodob.)o These

. figures conc~rning the number of cubic Jrards dredged from the inner
channel do not necessarily represent annual depositions of sediments,
since only the channel is considered and ideIltical regions l"1ere not
dredged each yearo It does however, give some idea of the volume of
sediments deposited' over a period of years,' since dredging is a con
tinual operationo



TABLE 6-1 Q r~1echanical Analysis of Beach Sands from Coos Bay"

Sanrple No 0
1 1/2..1 mrtl o 1/!~-1/2 Inm¢ '/8 ~ l. 1/16-1/3 Inma_ '10..lJ 4 if1Ill rI

1 0 0 80% '7'" r~~% 21.,50% 0 0 35%, • o.J~

2 5.50 84050 10 0 00 --
3 0 0 85 84070 14040 tIo!S_

4 -- 12 0 20 81 Q OO 0080
5 4~55 8'Q95 9,.10 0 0 40

6 6.15 81}o30 9 CJ 20 0.35
I7 -- 23 0 00 76090 0.10

8 -.... 14~90 82 0 25 2 0 85
9 -- L.7.00 53~OO • --

10 3.00 71.30 25~45 O~25

11 -- 59 a lO i.~O.90 --
12 53.00 44.50 2.50 --
13 2L~~15 74~o5 1 0 80 --
14 l~.•lO 84,.70 1~20

_..
15 600() 89.50 4050 11M ....

16 110·,0 86~75 1.75 ...-

1 Locations: (1) End of Coos Bay .Coast GUiil)"d. Trail to beach on Coos Bay
Spit" high-tide levelo (2) Same as No o 1, mid-"cide levelo (3) Same as
NOt> 1" lOl·l-"liide levelCl (u.) TtvO miles nor"th of Coos Bay Coast Guard
Trail, high tide levelo (5) Same as No~ it, ~td-tide levelo (6) Same
as No o 4, low-tide level o (7) 1wo to three miles north of Coos Coast
Guard Trail, high-tide level o (8) Same as No.7, low-tide levelo (9
16) three -through -ten miles nor"th of' Coast Guard Trail, one sample talten
every mile at the high-tide level.

Table modified from Twenhofel (1946)0

.Ii
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TABLE 6-2 0 General Analysis of B~ach Sands from Coos Bayo

Sample ~uartz- Green Illllenite~
N 1 0 Fe1d'spaz" Minerals Garnet Zircon Magnet,ite Chromite Rocleo~ ,

1 '} ,
88 0 30 trace trace rare 0005 Oc30 11035

2 67 0 25 32 0 15
3 73 0 20 26.,80
J.t 81 a 85 o1

0
80 01>80 0030 0.30 9.,25

5 68 0 60 trace trace 31 0 40

6 78~8, trace trace 21~15
8 56Ql0 rare 43Q90
9- 64040 te:J \.~' none 35 Q60

10 64 0 20 1005 rare 0.15 0015 34060
oIl 88¢20 11 0 80

12 69 0 05 30~95
,13 76~40 23 0 60

r 014 65 0 80 trace trace trace 340 20
15 71 0 05 ~ 22 0 95
16 65695 340 05

1 Locations: (1) End of Coos Bay Coast Guard Trail to beach on Coos Bay
Spit, highQtide level o (2) Same as Noo 1~ mid~tide levelo (3) Same as
NOe 1, lCvl-'"cide level Q (4) T'tiO miles north of Coos Bay Coast Guard
Tr~ail, high ·~ide level" (5) Same as, Noo 4, nlidaatide levelo (6) Same
as Noo 4: low-tide levelo (7) Two to three miles north of Coos Coast
Guard Trail, high-tide levelo (8) Same as No o 7, low~tide levelQ
(9 ~ 16) Three through ten miles north of Coast Guard Trail, one
sa~le taken every nule at the high~tide levelc

Data obtained from Twe1L.l:tofel (Ttienll0fel 1946)Q
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6? Q60%
10 0 10
60 95
1 0 55
0 0 08

1/8 to 1/4mm ~ 87 0 0%
--."........... .- 7 ..~,.

Angular to subangular clear quartz
SubanguJ_ar to round yellovJ quartz
Rounded rock
Round green mineral ""
Round pink garnet "

TABLE 6u3~ Descriptive Analysis of Sand at Location No o 4.1

Angular to rOtu1d clear quartz
ROtUlded yellow quartz
Rounded rock

lj16 to 1/8mm ~ 00 80%
~r Q.' JiI'~F! :1:1 7

1 Sample from 2,. miles nOl"th of Coos Bay Coa&t Guard Trail) high
tide lavale

AngUlar quartz
ROlmd Olivine

. Round black mineral

Totals-
Clear quartz and feldspar
Yellow quar~t,z .
R,ock
G·reen mineral
Garnet
Black mineral

0 0 25%
0 0 25
0 0 30

.75 0 65%
12 0 20
90 25
1 0 80
0 0 80
0 0 30

Table· Dlodified from Tv1enhofel (19!~6) 4)
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TABLE 6-40 Analysis of Sediment, Samples ..

o
" J:: ~~ 0 s:: U;r:: 0= 0 0 00 0 0 00 0o ~ z z z~ z

o 't1 '"d roco ~ ~ ID ~ ~~ ~ ~ ID~ m
~ ~ ~ p ~ >m > m >~o> 0 ~.

"""' (!) C1J 0 0 0 0 "r'J .-t
s::1 ~ (!). -M ,0 0 ...00 ~ 0,00 ..0 0 0 (!)
o o. +> d (I) ---:t ctJ M co C\J ett ("f'\ l1S 'l..r\ cd r-t s::: N .-t

"M +' cd -ri "d 0 --0 G 0 .ri '"
..p 0 Ct-t M El ...::t 0 -g 0 'g 0 'g 0 (!) 0 (!) 0 ...i t') .r!

g. ~ .. hOM • ~ .~ Z .~:a; .::i :;::; .;iZo .~:Z;:,~ (!) ~~
ec ~ (!) ..p g .;i ~ g :::1 0 £tI ~ 0 <1$ ~ 0 <1$ :;$ 0 <1$ :;$ 9 ~ ~ ~ ~ ~~ <:;;

m M ~ M ~M~ ~N~~~~ ~~~~~ ~ ~ ~~ N~~
~~ ~ .~~ $.J § of) .. H ..p. H+3 • M +> .. H-P" Hg+> 5 ~ ~Ct-t':"""
b~ ~ ~.8 ~~ ~b't~~;::~~~~~ls~g<R.~'/rIt'<l~~ ~M~ OCIJ <.'::-
1 2 1 6307 0 0 23 2 .6 B 8 16 3 9 8 27. 17 44 57 l-iud ().00302
1 1 2 50.6 0039 0 0 0 5 5 4 9 4 13 10 23 17 ~fud 00050~
4 1 3 51.3 0.35 0 0 0 0 O! ! i 1 5 6 94 Mud .0019
4 2 !~ 50..6 0.49 0 0 0 0- 0 0 0 3 3 31 34 62 Mud .00562
7 2 5 5500 0.60 1 3 4 4 8 4 12 5 17 42 59 !~o l\;Iud 00064

7 1 6 41.5 0042 0 0 0 0 0 4 4 19 23 16 39 62 MUd .00382
11 1 7 65.0 0.29 0 0 0 2 2 0 2 3 5 17 22 80 r1ud 000442
11 2 8 46.7 0.28 0 0 0 0 0 0 0 4 4 30 34 65 14Ud 000522
15 1 9 56.2 0 0 33 ~5 6 31 7 38 3 41 6 47 28 1$ 25 Shell and Sand 00100
15 2 10 83.1 0 0 93 0 0 0 1 1 1 2 10 12 80 92 8 Shell and Sand 00068

19 1 11 86 8 2 1 0 54 0 0 0 1 1 1 2 8 10 82 92 9 Shell and Sand .0068
19 2 12 91.9 ·4.41 0 1 1 2 3 1 4 40 44 53 97 2 Shell and Sand .0110

I 23 1 . 13 55.9 1.93 46 10 56 5 61 1 62 8 70 28 98 2 Shell and Sand .1300
23 2 14 90.0 9.32 1 3 4 6 10 2 12 49 61 39 100 1 Shell and Sand .0132
23 3 15 90.0 4065 0 0 0 1 1 0 1 7 8 88 96 3 Shell and Sand .0092

26 1 16 94.4 1050 0 I 1 0 1 2 3 39 42 58 100 ! Shell and Sand .0108
26 2 11 88.1 8.18 8 15 23 11 34 3 37 20 51 44 101 1 Shell and Sand .0134
28 4 18 80.6 8.44 9 20 29 15 44 4 48 5 53 43 96 3 Shell and Sand 00132
28 3 19 9301 9.63 3 6 9 3 12 1 13 47 60 38 98 1 Shell and Sand .0128
28 2 20 90.0 6.28 0 0 0 0 0 1 1 30 31 61 98 1 Shell and Sand 00102
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28 1 21 82 0 5 4&91 0 1 1 1 2 1 3 8 11 80 91 10 Sand 00084
29 1 22 91e3 5030 0 Q' 0 0 0 4 "4 17 21 7$ 96 3 Sand 00087.
29 'J 23 93a7 6.00 0 "'l 1 0 1 1 2 26 28 72 100 0 Shell and Sand .0088'. 'J...

29 3 24 83 0 8 10,,00 12 20 32 15 41 4 5J~ 3 5L~ 43 97 2 Shell. and Sand 00260
29 4 25 93 0 1 6Q92 15 14 29 10 39 2 41 2 i~3 54 91 2 Shell and Sand 00098

31 1 26 6006 5051 0 1 1 0 1 0 1 7 8 90 98 3 Shell and sand 00077
31 2 27 93»1. 6.75 0 0 0 0 O' 0 0 II 11 88 99 1 S11ell and Sand 00082
31 3 28 9603 7072 0 1 1 1 2 0 2 35 37 62 99 1 Shell and Sand 00102
31 4 29 96.3 6.. 00 0 0 0 0 0 0 0 10 10 90 100 0 Shell and Sand 00080
33 1 30 9307 6092 0 0 0 0 0 0 0 1J.~8 48 50 98 1 Shell and Sand t\()112

I 33 2 31· 96 0 3 7.72 0 .1 1 0 1 0 1 26 27 73 100 0 Shell and Sand .0095
33 j 32 96 0 9 1035 0 1 1 1 2 1 3 33 36 65 101 0 Shell and Sand .0102
33 4 33 95.6 8~70 0 1 1 0 1 0 1 15 .16 Bll 100 0 Shell and Sand 00090
35 1 34 98 e l :; .;('rj 0 1 1 0 1 1 2 70 72 28 100 0 Shell and Sand e0138
35 2 35 9881 7.11 0 1 1 0 1 1 2 24 26 74 100 0 Shell and Sand oOO91~

35 3 36 96f#9 7050 0 0 0 0 0 1 1 44 45 56 101 0 Sand aOl12
35 4 37 96a3 7011 0 0 0 0 0 0 0 36 36 63 99 1 Sand ~OlO9

37 i 38 96 0 3 8.44 0 1 1 0 1 2 3 46 49 50 99 0 Shell and Sand .0117
37 2 39 98(}1 9032 1 1 2 1 3 1 4 57 61 38 99 1 Shell a.nd Sand .. 0130"2
31 3 40 9307 1093 0 0 0 0 0 1 1 44 45 S5 100 0 Sand .0111

TABLE 6-40 Analysis of Sediment Samples (continued) 0
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TABLE 6-4. Analysis of Sediment S~les (continued)o
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l~ 23~ 76 99i 1. ---31- 4 41 93.7 7.35 1 0 1 0 1 2" 22 2 Sand ~OlOO

39 4 42 96 0 3 9~OO' 2 1 3 0 3 1 4 48 52 48 100 0 Shell and Sand ~.Ol18
39 3 43 9307 7.93 0 1 1 0 1 1. 11 44 45~ 56 lOli 0 Shell and Sand .. 01102' 2

I39 2 44 93~1 10.,00 0 0 0 0 0 1 1 59 60 39 99 0 Shell and Sand 0 0127
39 1 45 95 0 6 10.39 1 1 2 1 3 1 4 55 59 40 99 0 Shell and Sand 0 0126

41 4 46 91 0 9 7093 0 0 0 0 0 1 1 30 31 70 101 0 Sand 0 009141 3 47 94~4 9932 0 1 1 0 1 4 5 49 54 47 101 0 Shell and Sand 0 012041 2 48 95.6 9 ltOO 0 1 1 0 1 1 2 48 50 51 101 0 Shell and Sand 0 011341 1 49 95,,6 9.32 0 1 1 1 2 1 3 44 47 53 100 0 Shell and Sand 0 0112

1
43 3 50 93 e l 9.32 0 0 0 0 0 1 1 61 6''') 38 100 0 Sand .0129I ..

43 4 51 91.9 ' 8 0 70 0 0 0 0 0 0 0 40 40 59 99 0 Sand .0110 I'43 2 52 90~O 8Q 70 0 0 0 0 0 1 1 40 hI 59 100 0 Sand 00111 ,
43 1 53 94.4 8.18 0 0 0 1 1. 0 1 43 43~ 56 99! 1. Sand .0112'2 2 '2 '2"45 4 54 96.9 8 6 70 0 0 0 0 0 1 1 57 58 42 100 0 Sand 0 012845 3 55 91J.•4 8.44 0 0 0 0 0 1 1 60 . ~;l, 39 100 0 Sand 0 0129

,

45 2 56 93.1 8.44 0 0 0 0 0 1 1 $2 53 47 100 0 Sand .011945 1 57, 9506 7.. 93 0 0 0 0 0 0 0 26 26 74 100 0 Sand 0 010247 4 58 96 e 3 8.70 0, 0 0 0 0 1 1 34 35 66 101 0 Sand oIDlOO41 3 59 96.3 9.63 0 0 0 0 0 3 3 75 78 2) 101 0 Sand .015241 2 60 93.7 9.00 0 0 0 0 0 1 1 47 48 52 100 0 Sand 00116
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TABLE 6~4. Analysis of Sediment Samples (continu6d)o.
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47 1 61 95.6 8.7.0 0 0 0 1 1 i li 52 53! 46 9~ i Sand' .0120
49 4 62 93.1 9032 4 1 5 0 5 3 8 66 74 26 100 0 Rock and Sand .0150
49 3 63 9;06 90 63 0 1 1 0 1 2 3 69 ~12 28 100 0 Shell and Sand 00136

t 49 1 64' 91 0 9 11.2$ 26 4 30 8 38 4 ·42 40 82 20 102 0 Shell and Sand 00194
49 2 65 9143 12A86 29 5 34 8 42 4 46 36 82 16 98 0 Shell and Sand .0210

$1 4 66 9404 100 00 0 0 0 0 0 1 1 S3 S4 45 99 0 Sand .0121
51 :3 61 9404 10.79 0 0 0 0 0 8 8 80 88 11 99 0 Sand .0182
51 2 68 94.4 16 3 19 6' 25 6 31 53 84 lS 99 0 Shell and Sand 00168
51 1 69 89.4 41 6 47 6 53 S 58 43 92 9 101 0 Shell and Sand 00500
52 4 70 96.3 lOflOO 0 o· 0 1 1 4 5 67 12 28 100 0 Sand .0148

52 3 71 95.6 10.39 0 0 0 1 1 1 1£ 80 84 16 100 0 Sand .0165
S2 2 72 98.7' 50 4 54 2 56 5 61 31 92 8 100 0 Shell and Sand 0187
52 1 73 93.7 13058 55 7 62 5 67 3 10 20 90 9 99 0 Rocl(., Shell and Sand
54 4 74 96.3 9.00 0 0 0 1 1 1 2 42 44 56 100 0 Sand .0108
54 3 15 96~3 9.32 0 0 0 1 1 1 2 64 66 3S 101 0 Sand .0138

"
54 2 16 9404 15.00 1 9 10 9 19 12 31 66 91 2 99 0 Shell and Sand .0200
54 1 71 '95.6 12026 60 3 63 3 66 3 69 18 81 13 100 0 Shell and Sand •
56 4 78 910 3 8.44 0 0 0 1 1 1 2 13 15 86 101 0 Sand 80082
56 3 79 9.5.6 9032 0 0 0 0 0, 1 1 54 55 45 100 0 Sand .0120
56 2 80 9307 150 00 0 4 4 1 11 13 24 15 99- 1 100 0 Shell and Sand 00199
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.56 1 81 90 0 0 10 0 79. 32 5 ·31 5 42 4 46 29 75 24 99 2 Shell and sand 00200
57 4 82 9404 1093 0 0 0 1 1 1 2 24 26 73 99 0 Sand 00094
57 3 83 91 0 3 BoWJ a 0 0 0 0 '1 l' 34 35 65 100 0 Sand 00104
57 2 84 91 0 3 140 20 0 ~ 1 1 4 5 S 10 87 97 .3" 100 0 Shell and Sand 00158.
51 1 85 96 0 3 110 25 24 2 26 3 29 3 32 48 80 20 100 0 Shell and S&id 00178

_ \\~{ 59489950690 00 0 0 0 1 1 1 2 3032681000 Sand J 00099
\ . 59 3 90 9301 7093 0 0 0 0 0 1 1 20 21 19 100 0 sand ,,0087 I

--' 59 2 9). 96 0 9 9 0 00 0 0 0 0 0 1 1 51 52 48 100 0 Sand 00117 ~
59 1 92 80 0 6 82 1 83 1 84 1 85 8 r 93 7 100 0 . Shell and Rock . I'
61 3 86 960 3 9032 0 0 0 :1. 1 2 3 44 47 52 99 0 Sand 00120 '

I
"61 2 87 9,'404 10079· 0 a 0 3 3 7 10 50 60 41 101 0 Shell and Sand 00130 ,'

61 1 88 90 0 0 46 4 50 6 56 4 60 22 82 20 102 0 Shell and Sand 00787 Ii
63 4 93 9307 7:)12 o· 0 0 1 1 2 3 34 37 63 100 0 Sand 00102
63 3 94·9506 10 0 00 a 0 0 0 0 1 1 37 38 62 100 0 Sand --00100 I
63 2 95 9301 10 0 79 0 0 0 J 3 2 5 66 71 29 100 0 Shell and Sand 00132

f
63 1 96 91 0 9 15 0 00 0 2 2 2 4 8 12 85 97 3 100 0 Shell and sand 00191
65 4 97 9404 10 0 00 0 0 0 1 1 6 7 59 66 34 100 0 Sand (10130
65 3 -98 9307 90 00 0 0 0 0 0 1 1 36 37 63 100 0 Sand &0103
65 2 99 9301 9 0 63 0 0 0 1 1 1 2 11 73 27 100 0 Shell and Sand .0136
65 1 100 9404 11Q15 0 1·.1 2 3 3 6 68 74 26 100 0 Shell and~Sand 00140
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TABLE 6-4$ Analysis of Sediment Sarr~les (continued)o
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66 1 101 93.1 14.26 0 2 2 2 4 7 11 84 95 5 100 0 Shell and Sand ~O168

66 2 , 102 95.6 10.00 0 0 0 1 1 1 2 56 58 42 100 0 Shell and Sand .O12!~

66 3 103 94~4 10.79 0 0 0 1 1 1 2 44 46 54 100 0 Shell and Sand .0112
66 4 104 95~6 10~79 0 0 0 1 1 4 5 67 72 28 100 0 Shell and Sand .0140
67 4 113 94.4 lOilOO 0 0 0 1 1 12 13 65 78 22 100 0 Sand .0168

67 3 114 91.3 9.,00 0 0 0 0 0 1 1 36 37 63 100 0 Sand .0105
67 2 115·91.9 9.32 0 0 0 0 0 1 1 49 50 50 100 0 Sand 0 0117
67 1 116 9307 10.79 0 0 0 0 0 4 4 84 88 12 100 0 Sand .0178
69 3 110 93.1 1'0.39 0 0 0 0 0 2 2 81 83 17 100 0 Sand .0117
69 2 III 9387 10.39 0 0 0 0 0 2 2 1!6 48 52 100 0 Sand .. 0150

69 1 112 85.0 22.50-0 30 36 17 53 24 77 20 97 3 100 0 Rock and Sand .0390
72 3 105 95.6 11.2.5 0 1 1 2 3 25 28 54 82 18 100 0 Sand .0198
72, 2 106 95.6 9.63 0 0 a 1 1 3 4 60 64 36 100 0 Sand ~OJ_l~O

72 1 107 96~3 10.79 0 0 0 0 0 4 4 58 62 38 100 0 Sand .0131
76 2 108 91~9 10.39 0 0 0 0 0 1 1 70 71 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 screen on"which 50% of the material Hill be retainedo
2 Sieve analysis extrapolated.

Data have been obtained from the Corps of Engineers (U. S. Army Corps of Engineers 1932e)o
0'\
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all are classified as sands o The graduation curve, specific gravity,
and wet and dry weights, for these sediments are shmin in Enclosure
6-56 All sample locations are on K~closure 6~lo

Borings of tIle sedilnents at, tIle bay entrance to Pigeon Point
undertaken by the Uo S. Army Corps of Engineers in 1916, 1919; 1926,
and 1927, indicate that the sediment thickness in this region ranges
from abotrf:, 10 to 40 feet o These sedimer..ts are sands 'tv hich rest on
a soft sandstone bedrocko By considering the geologic investigation
ofll

. Allen and Baldwil1 (1944), it is logical to concJ.ude that the
undeltlyi..ng bedrock is the Pliocene Empire forma·cion o The bedrock
of the jett,ied portion of the en"trance may be the Oligocene Tunnel
Point sandstone'o The location a11d deptl1 of the borings a·t "lhich
rock vIas enCO'Lmtered is shown in Enclo3ures 6-~6 tllrough 6-110

Ofr Shore Sediments

No direct, sttldies of the ocean sediments in the vicinity of
.Coos Bay have been found in tllis sllrvey, but according to Pardee
(1934), tIle surface of the bottoln is cov·ered "t'Jit.h sand, pebbles, or
shells, for distance fr01U 3 to IS miles offshore Q Rock bottorn has
been reportedo Apparently the outer limit of sand deposition is at
about a depth of 300 feet; beyond this depth muds prevail Q See
also U~ S. Coast and Geodetic Survey' Chart N06 59840

ALONGSHORE TRANSPORT

The movement, of sand along the coast is dependent upon the waves
and currents l~lhich bring in and relllove the a,\railable sediments accord
ing to the competency of the liater nlovement o

The lla,Tes approach the Oregon Coast from the sou'liht4est from late
September to May and from the northwest during "Ghe remainder of the
year (see Climatol.ogy, Section 2) 0 The \.vinter season (December
t11rough March) is the tinle of't greatest vI ave action, thus the
strongest shore currents are active and will move the fine and
coarse sedirnen·bs nortlIt~jard along the beacll" Ll'lthe swmner season
the finer sedinrents will be moved southward by the water Q

The spit at Coos Bay has been built southward from the north
shore of the Bay~ In this instance, as well as others, Buetl as at
~Jinchester and Alsea Bays, the vlil1d appears t,o 11ave been the princi..
pal factor in the development of 'the spit (tfi1snhofel 19L~)$ The
north spit is also a broad dune area t"1hicll supports t11is C011tentiono
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Dredging of the bar is a continuOtlS opeI'atioD Q In order to keep
the chap~~l open to depths of approximately 30 feet a total of 4,245,104
cubic yards of sediment have been removed fronl the bar between 1949
195ho The following is a yearly tabulation of the number of cubic
yards renloved from the tar sillce 1949 (U<t So Army Corps of Engineers
nedClb)o

The transportation of sediments along the coast by the littoral
currents set up by wave action has changed the configuration of the
spit and adjacent shorelines Q Enclosure 6-3 illustrates the recorded
changes since 1892. The variations il'l the 2LI. and 30 foot depth curves
franl 1885 to 1924 are shotin in Enclosures 6-12 and 6-13e These changes
are the result, of sediment tl'ansport, jet,ty construction, and in SOlne
pax-t ~ dI·edging operationa 0

The transportation of sands along the shore causes a continuing
problem ~C the entrance to Coos Bayo Prior to 1879 the channel depth

. across the bar \Vas about 10 feet~ Under 11atural circumstances the
entrar.1cedep"t,h. may fluctuate acccrding to the changing ratio of de
position to erosiono The U. So J~lY Corps of Engineers (1946)
report a shoaling on the bar and-in the entrance channel during winter
storms w11ich limits the average allowable lfinter drafts to about 21~
feet e
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1952 -~~ 1,695,569
1953 271,056
1954 -_-. 475, 51~O
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Isaacs, JOIDl Do
1947~ Beech and Surf Conditions on Beaches of the Oregon and Washing

ton Coast 'between August 27 and September 27, 1945~ University
" of California, Depar~uent of Engineering, Fluid Mechanics Lab

oratory, Berkeley, Laboratorj Memo~andum No~ Im-116~229, 125
pages, tables, photos, maps, diagrams (typewritten)~

(Covers beaches off Grays Harbor and Coos BaYifl Photos of beach
and surf conditions end tire impreEsions~ Beach profiles, sieve
analysi~ of sand samples shown in tables and diagr~ms.)

McLaughlin, Willard T~ and Robert L~ ~rown

19420 Controlling Coastal Sand Dunes in the Pacific Northwest. U. Se
DepartmGlrt of Agriculture, Cil"'cular No. 660, 46· J>ages..,
(Coos Bay and Grays Ha~bor areas afrected~ Causes, extent and
methods of control discussed~)

Cooper, ~illiam s.
n<fJ dll Coos Bay Sand DUlles", Boulder, Colorado, 8118ges (type\vri'tten).

(tJnpublishedo)
(Part of a papel~ on \';est C08E't Sand Dunes 'to be published by
the Geological Society of ~nerica. Presents a complete history
and geology of the dune area. Includes discussion of the lakes
entirely within its limits~



Smi-\jll, )Yarren Do
1933. Special Physiographic Features of Oregon Coast o . Pan~American

Geologist, vol. 59, no. 4, pp.. 241-258. i

(Coos Bay area described in detail.)
,\ ~

T\'Jenhofel, \~. H",
194.3~ Origin of tile Black Sands of the Coast of SouthvJes·t Oregon.

State of Oregon Department of Geology and htlneral Industries,
Bulletin no. 24, 25 pages.

, (Blacl.: sand deposits are found on r,resent beaches and in
deposits beneath elevated coastal plains. Prevailillg south
westerly ninds concentrate the sand just south of promontories
or at the north side of embayments. Fluctuations L~ sea levels
caused change in position of embayments and promontories with
I'eaultant che.nges in deposition of black sands.)

19460 Mineralogical and Physical Composition of the Sands of the
Oregon Coast from Coos Bay -to the Mouth of the Columbia Rivero
Oregon State Department of Geology and Mineral Industries,
Bu..lleLGin no,• .30 I 64 pages (processed).
(Shore physiography, character and composition of the beaches,
and mineral analysis.)

University of California
1946. Notes 011 Recol1naissance of Miscellaneous Pacific Beeches

P4ay 21-Septem'ber 29, 1945. Department of Engineelting, Fluid
Mechanics Laboratory, Berkeley, Laborato~ Memorandum No. HEw
116-223, 51 pages, maps, photos (typewritten).
(Captions accompanying the photos constitute the report.
Photos show surf conditions, beaches, and sand dunes in the
various areas studied.)

u. S. Army Corp3 of Engineers
n~ daa Analysis of Bottom Sand from Bar and Channel Areas for Coos Bay.

Gradation curves obtained from North Pacific Division Testing
Laboratory, l)ortlandDistrict, Portland, Oregon~ (Unpublished.)
(Ten curves for survey obt~'ined ·between 1952 and 1954.)

n~ d$b Cubic Y~rds of Dredged Material Removed from Coos Bay. , Data on
·file i.n Portland District, Portland, Oregon(j (Unpublished.)
(1949 through 1954 s~marized for this survey.)

19.32~ Report on Coos Bay.Tidal Current Survey, Appendix A to Survey
Report. Submi·tted to Congress September 12, 1932. Portland
District, l>ortlal1d, Oregon, 27 pages (processed).
(Survey completed L, 1931.) .
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1928~ Progress l>rofile, South Jet-ty and North Jetty. r~1ap li'ile No~

CB-1-163.

1919~ Borings at Pigeon Point l~er, Sept~~Oct. Map File No~

CB-1-830

Borings at Guano Rock ~eef, Surveyed August~ ~~p File
~Jo. CB-1M92~

1921.

1926~ Entrance St~veys of March and Oc~ober with Cross Sections
Showing Amount of ~~terial Excavated, and a Profile ll10ng
Channel Range~ Y~p File No~ CB~1~1383

1927. Pigecn Point Reef Boril1gS, Compiled from Surveys of 1916-19~

26~27~ Map File No. CB-1-147.

1931. P:t-'ofile .Along Channel Line, hlfarchoOctober. P~ap E'ile No o

CB..1...·209/1*

1930~ Entrance, Cross Sections Between Jetties~ Map File No~

CB-1-182~

1932a~ Tidal and Silt Scour Relations. Map File No~ CB~1-209/2.

1932b.. Comparu"tive Chslmel Cross Sections, r.iap File :No\f CB-1-209!3.

1932d~ Discharge Measurements, Velocity Data, Prism~Volumes, Areal
Pl"ism~Veloci·ty-Material ,Size Relations~ Map :F'ile No. CB-l---
209/5~ . .

19320. Paths of M~~imum Bottom Velocities in Estuary Channel~ Map
File No. CBol~209/4~

1932e 9 Bottom Material Analysis and Rate of Settlement. Map File No.
CB--lo 209/12e

u ~ S 11 I~rmy Corps of Engineer's
1946. Coos Bay, Oregon. Senate Document no. 253, 79th Congress,

2d Session, 33 pages, 1 mapq

U. S §I Army COI'pS of~ Engineers, Portland District, Por"bland, Oregon
[ Coos Bay, Oregol1~16th!aps (ff}1published)]

1916a~ Borings near Entrance. Map File No~ C~1~62~

1916b9 Borings near Entrance. Map File No. CB~1~63~
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HYDROGRAPHY

BATHYl.fu"'TRY

Coos Bay is an extremely shallo'ti "tv-aterway, being mostly less than·
20 feet in deptho In order to accomodate ocean shipping, the channel
must be kept open by dredging o The original surveys of 1899 and 1907
indicate tllat the channel region showed depths of 10 feet or less
belolv IJ11Lvl at Pigeon Point and betvleen North Bend and the ci·t~· of Coos
Bayo' Depths of about 14 feet below ~rr~w existed at the entrance and
Pony Slough Shoal ·near the Jarvis Upper Rangeo The maximum charmel
depth was approximately 50 feet below MLLW near the Charlestovm Coast
Guard Station. The channel dredging record up to 1932 is i~lustrated

on Enclosure 6-40

2£~~i!!±~1 C~ndition. of_ ~i~J:

The. original condition of Coos Bay is briefly described by the U~ SQ
Army Corps of Engineers (19!,.6):

Prior to improvernent at Coos Bay, a channel existed across
the bal~ 10 feet deel) and 200 feet wide, which follorled the north
spit in a tortuous course into the inner bay c Fronl the entrance
to Nor.ttih Bend, a controlling depth of about 11 feet '-Iith a mini
mum ~lidth of 200 feet prevailedo Above ~Iorth Bend the channel
narrowed gradually to the tOl~ of Coos Bay (Marshfield), vUlere
it t~ as only about 50 feet 1~ide and 6 feet deepo NUJnerou..s shoals
over its entire leng-th restricted use o:f the bay to small coastal
vessels 0

The oIliginal project, authorized by the River and rlarbor Act
approved March 3, 1879, provided for the construction of a half~

tide jet"{jy from a p~oint inside the entrance about, 750 feet below
Fossil Point (mile 2.2), on the south side of the bay~ on a line
tOvTard the east end of Coos Head, the. structure to be ~f wood and
stone or stone, as should be found besta The object of the jetty
was to pre1lcn-t accretion to the south end of the saIld spit on the
north side of the entrance and to open and maintain a deeper w1d

more direct channel across the bar@

Cham1el Characteristics
e •

The characteristics of the channel have been markedly changed
from tho original condition due to the continuing dredging programo

Flood deposits j 110rmal river deposits, wind blo"tID saIlds, and along fMt

15
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sllore transportation are continuDllsJ..y a£i6 ec"t,ing the chanl1clo' The U. s.
Army Corps of Engineers (1946) describe the channel ·in the follo\1ing

[The controlling depths areJ about 4 feet from the mouth
of the Coos River ctnd 2 to 3 feet in 'the South Fork and Milli
coma to the head of lJavigat/ion(i,

. '\manner:

GuarlO Rock is a roclq reef about 4,000 feet inside the Otlter
entra11ce e f]~hG highest, POi!l-t of Guano Rock is 1,300 feet south of
the north jetty, and the surface of the reef descends toward that
jetty. ':Phe controlling· deptrl to rocl<: 1:~ihcre the channel cro.3ses
-the reef is 24 feeta. ,Access to the i11ner bay is· some\~lha·t, dif)i~i

cult because of a shar) turn of 92° aJ.1d radius of only 2;)000 feet,
ill the charu1el a-t approximately mile 1.,5, jllst inside the rocl{
reef' above-znentioned o ~

P!JP~~n~!!E-.~~!.~es

lrhe U. S. Army CorP's of E11gineers have periodically sur'veyed the
bay in conjunction '-lith their numerous projects of imIirovement and
maintenance~ Soundin~s f~or tIle entil'le bay and specific portions there
of are a1Tai..lable from IB92 to 1950 0 In conjtlnction rlith a clJ..rrent study
by the Arlny Engineers in 1932,. profile and cross sectional studies lvere
made. These con~are the original bottom configuration of 1899 and 1907
with the surv(3yed C011ditions of 1931t) Borings carried or! by the Corps
of EngineeI's ShOlf that rocl\: underlies the veneeI't of channel sediments,
at the Pigeon Point Reef area and at the entrance to the bayQ The
I~esults of these borings l1ave been discussed in Section 6, Recent,
Sedimentation~ All included charts, profiles and cross sections,

,. The contlA\olling depths of Coos Bay and the Coos and r-1illicoma
Rivers are also discussed by the U. S. Army Corps of Engineers (1954):

Controlling ~epths are 26 feet on tIle bar and 23 feet from
't}le entrance to Coos Bay (Survey of April 1954.) ~ Project depth
of 30 feet, in tllis area l1ill be restored by maintenance dredging
in Fiscal Year 1955 (; Con-trolling depth in Isthraus Slough to
Millington is 20 fGet.

\

Shoaling on the bar and in the. entrance chamlel during winter
storms limits the average allOliable l.vinter drafts to acout 21~
feet a.s set by the sUl~veyor for the San Francisco Board of Marine
Underwriters~ Flood deposits in the upper bay above the railroad
bridge, durj_ng spring rains, limit. summer drafts to about 23 feetc
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etc 0' pel~tinel1t to the bathyrnetry of the bay arG listed in Table 7-10
Additional charts concerned ,dth specific projects and area soundings
can be obtained from thn U.. S. Army Corps of EngineE}rS at Portland,
Oregano

ReC01"'ds of' ship't'1recl<s a);e available frcrn 1870. Tllese are 110'tV' 011

file as Records of Assistance nlaintained by the U~ S. Coast Guard Life
Boat Service arld Record of Shipvn"lecks formerly lnain·tained by the U. So
Coast Guard Light House Servic6 Q

.~



TABLE 7-l~ Listing of Enclosures 011 Bathymetric I11formationo
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Subject

Entrance sQundings Q

Errtrance so~dings.

En:trance soundings~

Entrance sQundingso
Ent.rance soundirlgs Q

Entrance sQundings o

Entrance soundings.
Pony Slough Shoal soundings.
En-trance, Charleston and SouJ(jh Slough

!soundings Q t

North Bend Channel sQundingso It

Charleston and South Slough sQundings o
ICharleston and South Slough soundingso I

Fntrance Survey, cross sections showing I
material excavated and profile along
channel.· i
Profile Pony Slough Shoal b l .

Cross Section between Jetties from 1925
to 1930 0

Centerline of cross sections and channel
pl"'Joi'ileo
COlnparative channel cross-sections 0

Location of cross«ssections 011 Enclosure
7.817 c

Channel profile and dredging record
(on tidal and sU'(j scour relations) 0

Borings near entrance o

Borings near entranc8 0

Boring at, Pigeon Point Reefo
Borings at Guano Rock Reef.
Borings at Pigeon Point Reef o

Borings at Pigeon Point Reef (1916
1927) 0

24 foot curve at entrance (1855-1924)0
30 foot curve at entrance (1855-1924)0 ..,

1928
1930

1931

1932
1932

1932

1916
1916
1919
1921
1926
1927

1925
1925

1899
1905
1920
1920
1924
1924
1925
1928
1947

1949
1950
1950
1926

Uo S. Army
CCrlJS of Er1-
gineers No¢ Date

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

t CB-1-209/1

CB-1-209/3
CB-1-209/L~

CB-1-209/2

CB-1-62
CB-1-63
CB-1-83
CB-1-92
CB-l..139
CB-1-147

CB-1-116
CB-1-117

CB-lc26
CB-l....35
CB-1-85
CB-1-87
CB-I-I09
CB-1-119
CB-l~-126

CB-1-157
CB-1-3S9

CB-1-384/2
CB-1-388

I CB-1-391
CB-1-138

7-14
7-15

7-16

7-17
8-2

7-10
7-11
7-12
7-13

6-4

7-1
7--2
7-3
7-4
7-5
7-6
7··7
7-8
7-9

6~6

6-7
6-8
6-9
6-10
6-11

EnclosUI'e
Noo

,_ 41. -.j
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PtliSICP~ OC&~NOGRAPHY

TIDES

The tide in Coos Bay is of the mixed type with inequalities in
both the higll and lO~1 t'laters l'1hich are some'Vlhat larger in the low o

TIle mean and diurnal ranges, respectively, decrease fI10m 50 2 and 7 ~O

feet inside "'Ghe entr<~nce to 409 and 6 0 7 feet at Empire" and then in
ey'ease to 50 6 and 7,,3 ~feet at tile to'till of Coos Bayo The time of tide
becomes progl'tessively later on passing in'tiard from the entrance; at
Empire and Coos Bay it is 40 minutes and 1 hour and 25 minutes later,
respectively, than at the entranceo At Kmpire, higll tide occurs on
the a"verage at the u.pper alld lO~ler transits of the Iloon o

Tide Stations_,_t _
The tidal predictions for Coos Bay are based on the published

times a11d he:ights of high arld lO"t"1 rlaters for eacll day of the year at
Humboldt Bay (Uo S. Department, of Commerce Coast and Geodetic Survey
I 95L.) 0 Tidal harmonic constarlts are publislled for Humboldt Bay (U 0 So
Departlnent of COIrJnerce Coast and Geodetic Survey 1942; Irlternational
Hyc~ographic Bureau 1933) and for the city of Coos Bay (l~shfield)
(U (I So Department of Co:mrr..el~ce Coast and Geodetic Survey 1942) 0

./\.ddj.tional tidal data for tIle follol·ling sta-tions:

1 0 Coos Bay Entrance
2 0 Empire
3~ City of Coos Bay

con~ists of: the tir:1G of tide, height of high l'l.atel'l (1955 ~, ~nd ratio
of ranges cOlnpared to the tide at Hunlboldt Bay (U" S. I)epartment of
COmr~leI)Ce Coa:3t and Geo4etic Survey· 19.54); the high llater interval· (prior
to 1955) j tJ:1G flean ramlge of tide and the diurnal range of ttde (U. Sa
Depf~I'tmeIlt of GOImTIG:rce Coast and. Geodetic Survey 1951~); and the elevations
reforred to'lnean lCl-ler lO~l vlater of~' tIle following planes~ highest tide
(estirilated), mean higher high ~Jater,' mean hig11 "t~ater, half tide level,
n~eaJl 101,r lvate:c, me~n lO\'ler 10rl watel-" and lO\-Jest tide (estimated)
(U. S. Departmentl of COITLrnerCe Coast and G'eodetj~c Survey 19i~6) 0

~o~.~h.ly ~rida~ 'Jariatio:ns

The tide at COO:3 Bay follo~vs the monthly lunar cjtcles i.n response
to the moon t s charlf<;i11g phase;) dj.stance ~ and declination as t'o110v15:
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Lag of }laximunl
Ratio Effect in flours

r

Spring to neap range
Perigean to apogean range
Tropic to mean diurnal tnequality

The predicted and measured heights of high and low waters have been
compared for the cj..ty oi' Coos Bay, Empire, and Cllarleston (U" s. Arm~}'

The instan'taneous profiles of tIle v1ater levO#el at, times of ~1JlIi\jll

slaclc alld lVILL"VJ slack and t:he tj_de la.g from the entrance have also bee11
determined as fW1ctions of the distance from the entrance (see ~1closure

6-3) ~

The behavior of the tide ll1 ~vS passage into Coos Bay has been
studied by the U S. !u.-rny Corps of Engineers (1932)0 They give the
heights of the fOllowing planes as functions of the distance from the
entrance: highest tido, mean higher high l-Jater, Dlean lower high water,
mean tide level j nlean }ligh€l" lOl~ liatcr, mean lowel" 10v1 ~~1ater, and lov~·

est tide e

In addition, the tinle of tide relative to the moon's transit
undergoes monthly change o J\ maxj~mwn deviation from the mean of about,
two hours can be eA~ected.

~id~E.l1;al ~!ave in Coos B~~

Tidal Datum Planes

}1ean lo~;er lOlv 't'later, based on tl-lO years of automatic gage records,
is the datum for the charts of Coos Bay (Do So Department of COlmnerce
Coast and Geodetic Sur1rey 191~6) 0

This depenience on all three factors L~dicates a complicated
lTIonobhly variation in tidal range 0 Iioliever, these variations are not
large compared to the daily differences in range Q

Phase
Parallax
Declination

Sea~level will undergo variations over periods of a day, month,
year, and longerc The long-term trends of ,sea level can be expected to
follow those for Seattle and San Francisco (Marmer 1949, 1952)0 The
yearly va.riatiol1 "t'1ill be some't~hat, sirnilar to those aii Astoria and
Crescent City', but "Iill also depend on more local seasorlal ch.anges in
runoff and ocea~ographic conditions (Marmer 1951)0 Shorter period
fluctuations are generally unpredictableo
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Corps of Engineers 1932). In addition the predicted and measured
heights throughotrt a di..u:rnal cycle have bean compal"'ed. A maximum
deviation of about 1 foot v~as lloted in the high and lOVJ water lleights.
The plott~ed data are available in Enclosures 6..3 and 8-1.

TIDAL CUfillEriTS

In Cvos Bay entrance, tho average and "tropic tidal current veloci"ties
are 2.0 and 2.7 knots, respectively~ During long runouts an ebb curren-fj
of 5 knots h36 boen fOlUld at Guano Rock, and up to 7 knots at the bell
buoy, sama buoy beil1g I'un Ullder at timos in ilinter montlls.. FJ.ood currant
usually has a maximutil velocity of J~ knots (U~ S~ Department of Commerce
Coast end Geodetic S~~ey 1951)~

The time of slack water at the entrance to Coos Bay varies with the
11eight of the title. TIle ebb rUt1S from 1 to It hotlrs after lon ,later,
and tb.e flood fl"om 1/2 to 3/~~ 110llrS after high water~ The time of change
of .ci.trrent at xiorth Bend is abc)ut 45 minutes later than at the entrance
(U. S. Department of Commerce Coas'b and Geodetio Survey 1951)

Current tables list the time differonce and velocity ratios for Coos
Bay entrance which makos it possible to derive its InaJ:imum flood and ebb
curreilt valociti~s and ito timo of maximum ebb, rlood~and slack waters
from the refaz)ence station Pl'edictions (U. S$l Departmen't of Commerce
Coast and Geodcti.c Survey 195.3a) 4\

Relations between discharge tidal range, upstream tidal prisms and
sectional areas 118ve boen obtained by tJ1e U4f s. ·Arr~y Corps of Engineers
PortlE.nd D:tstrict (1932h) ~ They llave construc·GGcl tIle rollo'wing graphs:

lD tU.,LW, I~TL 8.11(1 HN channal \,idtllS'; MIJLVi and MTI.. sectional
areas; end tha mean ebb tidal prism upstream as functions
of-tho distanco upstream frQa the end of the jetties.

2. Average are6/pl~isln l"'a;j!c, aT(~a/r):rism rat.io for ebb }nEI~IV1-r.1LLVl,
eras/prj.am design rll tio, maximum bottom ~l'eloci·tj'" at mean ebb
range (IJ1HHf1J-t1LLW), average ebb velocity, maximum bottom vel~
ocity at mean flood range (M1LW~L~HW), average flo~d velocity
as functions of the distance upstream from the end of the jetties.

,
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30 l·lean vclocitJ.J' in the vertical for each boat position and
total section discharge as functions of tide stage for
each 0.1"' t~.J."'ee sections near the mouth of the Bayo

40 Tidal rrism volUlne as a function of phase range for the
a~ove tl1ree s ections o

5Q Maximunl discharge as a function of phase range for the
above three sections.

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

70 Bottonl ebb velocity as a function of area/prism ratio.

The locaticln of tho boat positions and cross sections is shown on
&lclosure 8-2 0 -The relationship between the above factors l~y be found
in ~1closures 6~3 and 8-3Q

Surface Ct~rents

Surface currents h~ve been measured at approximate biweekly inter~
vals at 5 stations in Coos Bay frain 11 January 1930 to 20 February 1932
and at 4 stations in the lOvIer 5 miles of the Coos River from 12 January
1930 to 25 October 1931 (Qu.een and Burt, 1955). These measuremen-ts vJere
taken from a dock near a time of half tide at each stationo They there
fore represent ~urrellts at the approxtrnate times of maximum current, but
some~·lhat to t11€ side oi~ the charmel out of the s tI~ongest tidal stream"
The ebb currents were generally stronger than the flood o Tlle velocities
depend on the tidal range and the river runoff and varied from 0

0
2 to

2 0 7 knots for e'bb and ,0 0 2 to 1.,1 Imots for flood o

Additional current rneaStlrements 't'lel~e Inade a t hourly intervals for
one complete ti;jal cycle, at Empire and the city of Coos Bay and for a
partial tidal cycle in the Coos River. -

The U. Sr) A~~my CorrJS of Engineol~s POIl-cland District, (1892, 1901,
1925a, 1925b.\ 1938a, 1938b) have made flood and ebb drift measurements
at the entrance under various stages of~ jetty constructiono The maximum
midc~annel veloeities ~jhcwn betl'leen the jet.ties are some\Jhat in excess
of 3~ knots.. Tile ebb current apparently fans directly out from the
entrance, \lhile the flood has a pronounced southerly set towards the
jetty mouth (seG Enclosures 8~4 through 8~lO)o

Current obs~~rvationsl-Bre made across tIle channel at tIle f3ite of
the proposed \aJil1mnet"te Pacific Raill-lay Bridge in 1912 by the U~ So
l\rmy Corps of Engineel~s0 The maximum velocity on the center line of
the dl"'edgad cut~., obsel"tved by current meter at the flood tide was 2

0
25
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Imots tlith tido at 6 foe~t,,, ran,gc of tide 2 0 7 to 8 0 1 feet/o Tile m.axil~n.un

\i"elocity on the centorline of the dredged cu't, observed bJr eurrent ulster
011 the ebb tidn 'v1as ~~o54 Imots 't\Tith the tide at 4 feet, range of tide
8 0 1 to lQ6 fee'~jo A Gtrong southerly wind vas blowing at the time of
theue observations o On tIle following day, when drift observations were
Dlade, the wind "las calm (see Enclosllre 8-11)0

Bottom Currellts

Bottonl curj'lent 01)serva-{jions , mostly at 2 feet above t,he bottom, have
been taken ove::.·a tidal cycle at several stations in each of 32 sections
throughout COOD Bay (Uu S. All\lny Corps of Engineers 1932) 0 This informao..

tion is preserr0ed in figures as follows:

1 0 Bottom currezlt measm"Jements and tide height, as functions of
time for eacll stD;tio~.1o

2 0 T11e pa'~jhs of maxil1'mID bottom velocities in t11e estuary
chann,eJ_ o

3. Botto:n currellt distribution aCl~OSS 17 sections for tIle
fom-' t:,:.des 0:( a mean tidal cycle ~

These figUJ.~es may be fOU11d in Enclosures 8lOD12 through 8..=,150

Vertical Distr::.butioll of Curl'terlts

Tidal cUl'\rent vej..ocities over one Ol~ tit-TO days have been rneasuIlIed at,
6 i·oot in-tei·vaJ.s of depth for each station in' 3 sections neclr the Ba.y
entr1ance (U~ S,. Army, Corps of Engineers 1932)0 The vertical current
distribution iu plotted as a function of t,ime for each stationo These
figtlres Inay be found in E.iclosures 8eal a11d 8...16 0

The uppE~r 1a~r~~r ~;Jelocities shoW?1 f11 0m -the above data arE! nlostly
larger t11un' those at deptll Cllld may be r:lore tllan three times as grteat
on occasion. '...'herte :!...s lit/tIe difference in the, phase of' the currents
in tIle same 110:-."tical plaI18 \)

Offshore Tidal Currents

Tidal cUrrtH1t measurements have been Inade from five ligllt vessels
a].oIlg the Pac:l;:ic Coast of tIle United States in depths ranging from 20
to 30 fathorrlS (!J1armer 1926) 0 At, some locations the measur'8cl currents
are strongly illfluencod by adjacei1t en'(.ira.nces to laJ:ge il11and bodies of
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·t~Jater 'tihile at others t11ere is 110 Buell effecto In all cases the
currents "Jere l"otaryo l~t times of 11igh 1'tlater the set vJ as generally
in the nort,heast quad)~arlto 'rhe dj.rert:l.on of maximum currtent follo'tied
the gener<~l trend of tIle local sIl0rGline a..l though the effect of on··
shore tidal flow was evident in some casesG The maximum tropic
velocities ranged froln abou:li o.i to :lol knots o It is estimated that,
at a dept.h 01"\ 20 to 30 fatlloms off the Coos Bay e11trance, the tropic
veloci'ty 't'Jould be abotrt 004 to 0 0 5 l<not c

vlA\lES

Wind waves occuring in Coos Bay may be either generated by the
local 't'lind or' t11e result, of 11aves and s'tJell entering from the Pacific
Oceano Since -tile Bay 11as limited fetches and is well [Jrctected from
the ocean, its l1ave:3~ j.n general, can be expect.ed to be moderate in
size"

Ofr the adjacent coast in winter, seas greater than 8 feet and
511'0118 gre€ttel'l ~~han 12 feet OCCll.r from the 't'lsstert ly directions about
20 and 30 pt?rcellt of t:he tinlG J respectively (U 0 S. Navy !-Iydrogl"aphic
Office 1944) c .

Local 'lind Waves
__..............,.,... b :-.zw;-.s••

l-Jave conditiol"'.ls in the Bay can be derived from 'VJind observations
in -tIle surrounding area;:, The followll1g liind information is available
for this purl)OSG:

Ie "'lind charts for the years 1916, 1918, 1920, 1922, 1924,
and 19330 These contain the mean velocity and duration
of prevailing winds at the entrance to Coos Bay (Uo So
AfilW Corps of Engineers Portland District 1926)0

2. \~ind chm"t~~ foY' 'tlle tenc.oJyear period 191,-1925 sirnilar
to the above (U o S. Arlny Corps of Engineers Portland
District 1926) <t .

30 ~lind chax·t gi\ri!1g the jl1ean velocity aYld duratio11 of
prevailing Ylixlds a.t Coos Bay for tile yem~ ending May
31, 1921 (U o S~ Army Corps of Engineers no d.)¢

!~o ltlind chart; giving the InaX:llnUnl velocity and dtlration
of prevai.ling ,'t'1inds at Co~s Bay for ..t,he year endi11g
May 31, 1921 \U S. P.rmy Corps of E11gineers n3 do).
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5Q Table gl.vJ..ng direct:Lon of vlind by months at tIle entrance
to COO:3 Bay from July 1915 to July 192,5 (U 0 So .Army Corps
of Engineers nG do)~

60 Table giving direc"t,ion of lvind by mont.hsat the entrance
to Coos Bay for the year 1933 (U. So Army Corps of Engi
neers no d.)o

70 A ve]~ocity-dura'tion CUl'\te for directions north, east and
southeast for Nort11 Head, 1rJashingto11 is sho~m on Enclosure
8-170

80 Monthl:! l'1ind roses and the frequencJ.r and duration of high
suri~aC(3 vJinds in. Puget Sound Region of \tl1ashingtoll (Ha.rris
and Ra"ttray 1954) 0

This wind 'information is smnmarized in Section 2, Climatology
(see Enclost~e 2-1 and Tables 2-6 and 2-7).

Data on the distri11ut,ion of 't~aves in tIle open ocean off the Oregon
coast are available as follows:

10 Percell"Gages of higll and lO~"l seas and st'\1ell in ~~linter and
summer (Bigelow and Edmondson 19La)o

2 0 The relati'v'e annual frequerlcy of 1'1aVeS of differen·t heights
in the North Pacific (Bigelow and Edmondson 1947)~

30 Percentagesof!l 11ig11, medium and low seas and 6"&Je11 from
eacll direc·bion for each rn.ontll of the year ("Uo S. r~avy

Iiyd'rogl~ap11icOff:ice'1944) ~

4Q Pel'tcen'tages of 'i...raves in the approximate heigllt ranges
O~3 feet, 3-3 feet, 8-20 feet and over 20 feet for each
nlonth of the ~real~ (Maritirlle Safety Agency' 1951; UO So
NclVY H;fdrograpllic Office 1943)0

Waves
~.... , T.

Some photographs talcen of surf along the Oregon coast and a few
heigh'lis and. periods of tIle associated breakers are given in the follo'ti
ing reports: University of California (1946), Isaacs (1947)j and
Bascom and McAdam (1947)0

S\ ' , ./. . ~ .~. ". .._~ .'. ~_ ,. L_
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l!ijave heig11ts and IJeriods from April 19L.7 to June ]~94B 11a'Te 'beel1
obtained at rleceta Head about .50 Iniles nort,h of Coos Bay (Chim1 19L.7;
Serville 19L~7; lviegel ]-9l~9a" 1949b) 6

Sea observations are recorded at the U~'S~ Coast Guard Light and
Lifeboa~(j Stations at tlppl"'oximate 4~hour int,ervals~

Tsunamis

Sea w~ves occur ~.ong the Pacific Coast of the United States from
seisluic activity around the periphery of the North Pacific Ocecu1o IJata
are available on the t.sunam.:t of April 1, 1946 which resulted from all

ear"lihquake on the north face of the Aleut.ian Trench, south of Uni111alt
Island, at 53+!O I~:'i' be'G"t:leen 1630 a11d 16L~ow~ (Bascom 1946; O'Brien
1946; Roop191~6a, 19L.6b; Bullet,i11 of ·the Seismological Society of A.rn
erica 1946; Transactions of -the .American GeophysicB,l Union 1946);,
The times of arrival along the United States coast were within 2i
hour-s of each other a11d can be explail'led by shal1ov] llater 't"lave theol~y Q

'The heigh"ts recorded rtanged from 1 to 17 feet@ There \-Ias no consis'cen6t
v,ariation of height along the coafJt; evidently the local bathymetry of
.the sllelf if critical in thts l~egardo In the tsunami of April 1, 19L.6,
the largest. heights 'vJ ere l~eel.ched in those bays 11hictl had a sO'lthel~ly

exposure Q •

Data on the tsuncuni of NO'vel11ber 4, 1942 compared to the one in :l946 j

indicates a roughly similar distributiol1 a11d magn:itude in heights record.c;;l
ed a·t tide statiO!ls<) These l1eights however are ge11el"-ally less than the
maximu~m 0 bsel"'ved in the surro1.ll1ding area (U• S0 Departmen~b of C~Dl1Tl.el"'ce Coast
and Geodetic Survey 1953)0 '

Listings of other 'Csunanlis are available in U" So Departlnent ofl

Cow~erce Coast and Oeodetic Survey (19S3b), Heck (1947), and Holden (1898)
(see also section on Seismology)$

. ~

vlATER C}IAllACTI~R.IS,.rICS

Coos Ba~l is all estuary of the positive type wllere precipita'tio!l and
runoff cJrcGcd c'vapo:rD:t,tc11tJ T11e Coos Ri'ver eD.ters the 11ead o~r t.he EflY
and supplies most of t11e fresh vater!) This river has not been gaged so
-the exact~ an..nual 1~1L110fi~ pattern is unknown4- HOllever, since -the drainage
altea. is small (820 sq~ nliles), has lit·t,le SIlo't'lfall, and ex·tends only a
short distance into the coastal range~ it can be assumed that the runoff
follo'VlS tIle local precipita'tion pat,tel"n (see Sect/ion 2, Climatology) Q

A narrOlv dytedged entrance, flanked by je"tties, perlnits access to the
ocean 't'lat,e~ at esselltially all depths in the bayo

Only meager information exists on tIle water characteristics of Coos
Bay~ John Queen observed temperature, salinity, pH, dissolved oxygen~

~\ ',' • ./ . . • ~ - .',',. ..:... • • '.-' '.- --. < - -' •- • '" •.<.-. < • > ,!
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and occasionaJ..ly h;yclrogen sulfide, at approximately biweekly intervals
from January 1930 tl~ough March 1932 (Queen and Burt 1955) at the stat
ions shoiin in Enclosure 8-180 The Coast and GeodeJ~ic Survey Ineasured
the temperature ang density at a tide gage station near the entrance
(470 20 G 9 f No, 124 19~3f Ws) in 1933 and 1934 (Uo S. Department of
Conunerce Coast and C'teode·tic Survey no d., 1952a, 1952b)o See Enclosul~e

8-190

'fhe Scripps 111s1.'jitutiorl of Oceanography mC?asured sali11ity, tempel~ca

ature, cmd minor C011stituentsfrom 50 to 75 miles offs110re at various
times since 1930 (Ulliversity of California Scripps Institution of Ocean
ograp11y 194.9-$1; Sverdrup 1943) 0 The Univers·ity of \~asllington ran a
section to \'1ithin 13 rniles of the beach about 27 miles nOl"tll of the
entrance of Coos Bay in Augus~ 1939 (Thompson no d~)o See Table 8-10

Salinity Distribu·tion
' •• tI-.LP.......~~ ...

The 5 alinity o;t' tIle ocean '-Jatar directly off -the entrance of Coos
Bay has no't been lneasured but can be estimated from Scripps Irlstitution
of Oceanographymd l1l1iversity of \-1ashil1..gton data t,o r t a11ge from 320/00
to 34% 0 a Reporte{l values belol-l 33°/00 reflect coastal dilution o

Salinities appreciably exceeding 3L~o/00 are open to questiono The annu.al
salinity pattern for offshore tater in this general area in 1949 showed
a Dlaxirnum ill Octobel" of about 32$7% 00 The faction run by the University
of ~lashington in August, 1939, 't"lhich ext/ended farther illShol"e, sho~led some
increase in salinity tot'Tards tIle teach l'lith a value of 330,% 0 at -the
surface u 'fhe coastal salinit,y will be affected by precipitat,ion and
l"'tmoff \'1hich drops to a In:i.ni.mum :tn August and by upwelling which appears
to reach a maximmn at about the same periodo

Inside Coos Bay, "the salinity varies from the,oceanj.c range. given
above to that of fresll vJatol" i11 the river discharge. The phase of the
tide and tIle runoff largely determine the salinity a t any particular
place and time ~ Such changes. as OCCl.lr in tIle oceanic salinity will be
only a secondary factor in affecting the salinity vlithin tIle bayo The
surface salirlity' aIon,?; cllarulsl (fronl Queen and Burt 1955) is shorIn in
Enclosure 8-20 for ?Iarch and Sept.ernber. rfhese months are near the anr1tlal
salinity extremes o The i11cl"case in surfa.ce salinity with t.ncreas~ in
tide height is readily 'apparent in Enclosure 8-20 0 During periods of
10vl river rurloffJ tIle most, abrup"c cha11ges in salinity occurred at Empire
(Station lV) and at the Cooo River mouth (Station VITI). During periods
of l1igh river runoff, the salinity decreased rapidly and Ul1iformly :rrom
the entrance upstream i~or 12 Iniles G From tl1is point on to Station XI,
the water l-IaS essentially f):-esho Except 11sar the river nlOtlth thev:ater
colt~~ was quite well mixed from the surface to the bottomo Surface
salinities at high vlater measured periodically at three s ..tations in
the Bay (Enclosure 8..21) ShOl'l annual minima from January to I'1arch aXld
maxima in August or Septembor G

90

'1



---I

TABLE 8-1 0 Oceall0graphic Da"ta 27 ~liles North of Coos Bay.

,,'de

91

Table compiled from original data on file at the University of Washington
(Thompson n. d~)a

Stat, 1 Lat 1~3048' Stat 2 Lat 43°48'
Date 5 August 1939 Long 124°28 t Date 5 August 1939 Long 124°35'
Time 1500 Dept,h 67 fm. Tilne 1350 Depth 144 fmo

DEPTH TEMP SAL °2 PO)..,. DEPTH TEJvlP SAL °2 po~ .
(m) (OC) (%0) (mggoat/l) (/ug~at/l) (m) (°0) (%0) (mgcoat/1J (jut ...atjl)

0 lOc40 33.51 0 0 582 OlJ9 0 12 0 35 32 0 88 0 0 566 0 0 6
10 10.,40 33053 0 0 579 0 0 7 10 12 0 25 32 0 90 0 0 571 0 0 5
20 9.17 33057 0 0 420 1 0 46 20 110 12 33 0 03 0&522 0 0 7
30 9 Q OO 33 0 64 0.387 1 0 76 30 9 0 14 32 0 99 O.46~~ 008S
$0 8.!~4 33073 Oc321 2C)18 50 8 0 69 33048 0.379 1 0 62

75 70 67 33 0 89 0 0 243 2~24 75 8 0 70 33077 06368 1.88
100 7.24 33Q96 0.215 2 0 04 100 80 31 33 0 86 0 0 324 1 0 88

200 7Q 02 34Q02 0 0 207 2.02

Stat 3 Lat L
f
3048, Stat 4 Lat 430 48 t

Date 5 August 1939 rsong 124°,50 1 Date 5 August 1939 Long 12,°0,'
Time 1145 Depth 375 fm. Time Depth 716 fmo

DEPTH 'l'E}W SAL 02 POLl DEPTH TEl~ SAL 02 P04
(m) (OC) (0/00) (mg-at/l) (jug-at/I) (m) (OC) (0/00) (mg~at/l) (jug...at,jl )

0 11.76 32.9l~ ().576 0.6 0 10 0 87 33.37 0.565 0.90
10 11 0 05 33.22 0.555 0 0 7 10 lO~77 33$51 OC)548 1.05
20 10.05 330026 0.514 0.,9 20 10.39 33055 0 0 539 ltalO
30 9.81 33~58 0.488 1~34 30 9.59 33058 0.497 1 0 30
50 9055 33064 0.475 1~38 50 9034 33 0 66 00473 1 0 34

75 90 00 33 0 69 0.407 1.40 75 8.70 33.77 0 0 386 2a o4
100· 80 24 33 0 84 0.319 1 0 58 100 8 0 05 33 0 84 0.310 2e 04
200 70 03 340 02 04>205 1 0 76 200 60 69 33.96 0.198 2~O8

I 300 6 0 47 340 05 0.150 2~24 300 5&96 34 0 04 OlD120 2 0 12
400 6 0 05 31.~G09 0.110 2f/28 400 5054 34~O9 0.083 2 0 36

500 5.55 34613 0 0 076 2.40 500 50 25 34a 13 0.071 2 0 42
600 4.0, 34~25 0.043 2.64 600 L.Q38 34~22 0.030 3040

700 !~o64 34 0 25 0 0 035 2 0 84
800 4oL.2 34 0 29 OQo24 3.20
900 40 04 34Q34 0.025 3 et lO

1000 3016 34~42 0.027 3~lO

1200 3~lL~ 34049 0.040 2095
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Temperature Distribution
~I W--:t. ·CII' J:lai"'?QI:I1~MlClceoQ,,"'r~j -..:;51i11· ...

'llh.e 3urfa..ce tempera'cure of the ocean off· the ell'crance of Coos Bay
is estima'.ted to range fr0111 8° to 16° Co clurin.g the yea1"'o The annual maxoa

irllum found by Scripps Institutio!l of Oceanography for offshore lv8..ter in
this geJleral area in 19i!.9 '-las 150 17° C\l ill September) and October(i TIle
surface te~erature at, a s·tation 13 miles off the beach, rttn by the
University of Washington in August 1939, was 10~4° C" about 2° Ce lower
than at the next, station 18 miles offsllore'!J Up'tielling, l~lhich appears to
reach a lua:x:irnwn a.bout .AtlguSt, g:Lves lot'1er stlrface teluperatures than vl0111d

be expected from seasonal warmingo

I11side Coos Bay, the temperature during 1930~1932 varied from 5° to
240 c. (Queen and BUl"t, 1955) vIit11 "the fresher '\IJ a ter exhibiti11g the great,c;g
est range~ The temperature is less affected by phase of tide than is the
salinityQ 1lf1e surface t.emperature along ch.annel (Enclosure 8-22) increasQ:>
ed from the Iil0Uth to the l1ead of the Bay during the vlurming mon"the, l.fu1~ch

tio 1\ugus1t, but decreased fl'lom SepteD'lber to li1ebruary. The difference aI.ong
tp.e channel varied from less than 2° C* in the winter to more tharl ]450 Co
in t11e SUlruiler. Surface temperatures ~lt 11igl1 lv-ate!' measured peri.odically
at three stat,ions' in t11G Bay (EnclOStll~e 8~23) sho't"1'c he annual minima in
JanuarY and maxima in Julyo

~~-9l1~~~ical Pr£l?_~~i~~

r~o reliable information is available on the o)cygen dist,ribu-tion in
Coos Bay. The data obtained by Queen indicates that t11e minilnum oxygen
content to be no·t less tl1an 2 ml/litel~o

Hydrogen sulfide was found to exist in the landward end of Coos Bay
in concs!1trat/ions up.to 1,,2 ppra during the a1.rcuxn..l1 rno!lths" indica..ting a
part,ial stag11ut,ioil of the salt t'1ater. Usually ~the concentrati,on 'V1aa

less than O.~. ppm.

Qlleen !neasul~ed th.e pI! of the 't·1ateJ' on a felv occasions and founcl
the range to be from 6.6 to 8.0 0
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ton, Depart,ment~ of O(:eanography, Tech11:Lcal Report noo 31, 101
pages (mimeographed), including 41 figureso
(1\..11 available -vdnd report stunmaries accurrttllated in form of
mon't,hly 't41ind roses for each reporting station. Detfel"lnlination
made of frequency and maxinrum dura'cion of surface vlinds 0

Oceanographic effects discussed and approximate calculations
are made of Dlaximum 1-laVe heigh-ts o Stress 011 l'later sUl'\face
and resultant cu~rents discussed)o

Heck" No Ii.
19470

Holden, Edward 5 e

1898~ A Catalogue of Recorded E~rthquakes on the Pacific C~ast$

1769- to 1897 ~ Smi'bhsonian ~iiscellaneous Collec·tions, no o

l087 J 253 pages 0

(Includes reports of volcanic eruptions and seismic sea
't-raves) 0 .

Isaacs, John De
19473 Beach and Surf Conditions on ·Beaches of the Oregon and Wash~

ington Coast Be-rivleen August; 2'7 and Sep·tember 27, 1945e
University of California, Department of Engineering, Fluid
~1ecl1anics La'bora-cory,' Berkeley, Laboratory Mem.ol")andum 1'Jo$
HE~116-229, 125 pages~ tables, photos, lnaps, diagrams
(typel-Jrit-ten) 0

(Covers beaches off Grays Harbor and Coos Bay* Photos of
beach and surf conditions and tire impressions. Beach pro
files, sieve analyses of sand samples shovm in tables and
diagrams) 0

,L



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

Isaacs, John D,. and Sandia Sclloor
1947'0 Records of l~awves on the Pacific Coast of California and

Oregon. Ulllversity of Califox'nis., Department of Engineering,
Fluid Mechanics Laboratory, Berkeley, Tec~~cal Report NO$

HE~116~263, 5 pages (mimeographed).
(Coastal characteristics determined from instruments located
at Point Sur" Califol"'nia alld Iieceta Head, Oregon. Primarily
a request for records, no data presented~)

Isaacs, John D. and Thorndike Saville, Jr~

1948<t A comparisoIl Bet\veen Recorded and Forcast r~·aves on ~the Pacific
Coe.stlJ Universit~r of California, Department of Engineering,
Fluid Iiechanics Labora-toI'y, Teclu"'1ical Report No. P~-&1161i1f285,

8 pages (processed), weatller char·t, grapl1.
(Wave recorders operated at Hecate Head and Pto.Sur~)

Isaacs, J~ D. and W* N~ Bascom
19490 Water-Table Elevations in Some Pacific Coast Beaches~ Tralls~

8c~hions of the Alnel~ican Geopllysical l~nion, vol. 30, 110 9 2,
pp~ 29.3·29L:~fI

(Pacific Coast beaches surveyed for water~table profiles:
Grenville, Ocean City, Leadbetter, Oysterville, Clatsop Spit,
Sand Lake, Se.abl~ig11t, Seacl:tfff State Park, Del fllonte Creek,
and Carmel it )

Johnson, J" lSi.
1949,~ \~ave Investigations, Final. Report, A List of RepoI-ts and Pu.b

lications Completed on Contract Nobs 2490~ University or
California, Department of Engineering, Fluid Mechanics Labor~

atory~ TecID1ical Report No. llli~116-300, 33 pages (processed)~

Johnson, J~ W~ and R~ L~ Wiegel
19530 Surr~ary of Research on Waves~ Surf, and Beaches. University

of CalifoTl1ia, Institute of' Engineeri11g Researcll, \'~'aves Researoh
Laboratory, Teo~~ical Report, Series 3, Issue 350, Part 1) 29
pages (processed).
(Bibliograp~y of Pacific Coast~)

Maritime Safety Agency
1951,0 Wave Chart 111. I~ort}l Pacific Ocean, Ja11 , to Dec~ Tokyo, Japan,

NOi& 6035~1 thru ~12o

(Monthly charts with small area symbols covering ocean area
ShO\iing VJeve s~ )
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Marmer, Ho Ao

1926~ Coastal CUj~rents Along the Pacific Coast of tIle Ullited States o
U. S. Depa:rtment of Commerce, Coast and Geodetic Survey,
Special Publication no. 121, 80 pageso
(Data obtained from Blunts Reef Light Vessel, located off
Cape }lendocino, 22 miles sout,h of Humboldt Bay) 0

19490

1951~

1952 Q

01Brien,
n. d ..

1951 0

Sea Level Changes Along the Coasts of the United states in
Recent Years o "Transactions of the American Geophysical
Union, volo 30, noo 2, PPo 201.2040
(Values for San Francisco and Seattle given).

Tidal Datum Planes o Uo S. Depar~ment of Comraerce, Coast and
Geodetic' Survey, Special Publication noo 135 [Revised 1951
Edition], 142 pages o

Changes in Sea Level Determined from Tide Observations o

Proceedings of' Second Conf~rence on Coastal Engineering,
Houston, Texas, November 1951, F~ited by J. W~ Johnson, The
Engineering Foundation Council on Wave Research, pp. 62~7~

(Values -for San Francisco, Astoria, and Seattle given vlhi.ch
bracket the survey areas)~

14. P.
[Oceanography of Coastal Harbors.J On file U. S. Arrow, Corps
of Engineers, Beach Erosion Board, Washington, D. Co (Unpub-
lished) ~ .
(Sections on Grays Harbor, Coos Bay, and Humboldt Bay include
descript,ion, tides, tidal curren·t, waves, lvind, sand samples
and profiles, sand movements, and structure)~

Preliminary Repor'li on Seismic Sea ~vaves from Aleutian
Earthqualte"of ApJ:--il 1, 19~.6~ University of California,
Department of &1gineering, Fluid Mechanics Laboratory,
Berkeley, Tecrmical Report No~ liE-116~207, 10 pages
(mimeographed) ..
(Discussion of effects on Pacific Coast, listing arrival
time for harbors alo11g the coast).

Wave I'1easurements 'at the Columbia River Light, Vessel, 1933~

1936 0 Transac't,ions of the American Geophysical Union, vol <»

32, no. 6, PPe 875~877o

(Record is representative of conditions at sea off the North
Pacific Coast).
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Oregon State Highway Department
19550 Personal co~nunication on a 'cidal current survey made in

~the :Nortll Slou.gh al~ea of Coos Bay in 195L.o' Ls·tter £roln C'J1'Jo
Enfield, Chief Counsel, Salem, Oregon, to Peter McLellan,
'dated r-!ay 31, 19550 .
(Resul-ts have llot been prepared in the fOI~m of a report bl.l.t
consist, of notes, charts, al1d d8..ta o lt1ater:lal is 110·t avail
able at present. btl.t \-liJ.1 be published in tIle future) 0

Queen, Jov..n Ul1d Wayne V e Btlrt
19550 tWdrography of Coos Bayo School of Science, Oregon State

College,' Corvallis, Data Report No.1, 16 pages (processed) 0

(Weather, cloud cover, air temperature, salulity~ water
temperat.ure, current velocity, tide stage e..nd l'leigh-t, 1128"
£md pH for 11 stations in and near Coos Bay).

Roop, R. C.
1946a~ A Study Relating Data from the Seismic Sea Wave of April 1,

1946, to tIle Theory of it,s Propagat,iono Universj~ty of"
CalifoI'nla~ Departnlent of Engineering, Fluid ~iechanics .
Laboratory, Bel'tkeley, Laboratory r~elnorandum ft10. liE-116,,",,212 j
9 pages (typov1ri~Gten).

(Ooos Bay and other locations along Pacific Coast listed for
time of arrival and'other analysis of earthquake data)c

1946bc A Stt1.dy Relating Data from "ti!1e Seisluic Sea Wave of April 1,
1946 to the Theory of its Pro1=)agat,ion~ University of
California~ Department of Engineering, Fluid Mechm1ics
Laboratory, Berkeley, Laboratory Memormldum NO e ~116~215,

71 pages, maps, graI)hs (typewritten)o
(Data.. and 'tofave front diagrams presen"c for -lihe Pacific Coast) ()

Saville, Thor11dil~e, Jr 0

19!~~ 'Comparison of Recorded and Forecast Waves on California and
Oregon Coa~t from June to September. University of Califor~

Iiia, Depar"tment of Engineerillg j Fluid ~1echanics Labora·tory,
Berl{eley, Technical Report r~o.1» HE-116..268, 3 pages pluEI
18 diagrams (mimeographed)~

(Data for instrmnsl1t locations at P,oint, S'U..1?, California and
Heceta Head, Oregon shown diagramatically).

stump, R~ al1d R. T~ HeJ:'lrM3nSOn

19459 Comparison of Forecast and Observed Waves from ~JO Pacific
Storms 0 Uni,\rersity of California, CoJ.lege of Engineering"
Berkeley! Report No. I~116-124J 10 pages pIns 12 tables j
9 weatller l'naps and 2 pll0toS (type't1I'itterl) ~ .
(1111eather rilaps cover entil'S Pacific Coast c T\o10 Observat.ion
sta~i(\ns a-c H~nbolclt. Ba~r~ -tIle othe:cs ill California only) 0



Sverdrup, HQ \V o

19430 Oceanic Observations of Scripps Institution in 1939.
Records of Observa"tiions, Scripps Institution of Oceanography,
vol. 1, no•. 2, pp. 65-160 0

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

Thompson,
n$ d.

Thomas Go
Physical and Chemical Data Obtained fl~om the M.. V. CATALYST
off the Coast of Washington, Oregon, and Ca.liforniao On
file at the University of \iashington, Department of OceanoP.D
graplly, Seat-t·le 0

(Unpublished) •
(Da-t,a obtained in the period 1939 to 1941) 0 .

Tibby, Richard B.
19410 The· \iaater Masses off the West Coast of North Arnericao The

Sears Foundation; Journal of Marine Research, vola 4, no o 2~

pp. 112..121 0

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

v'" ~a·liher than ·da"ta).

Todd, D. K.
1951.

1952.

and R. L. vliegel
Local Storms. of t,he Pacific Coast and T11eir Effects on Wave
and Beach Conditions. University of California, Institute of
fu1gineering Research, Wave Investigation Technical Report
HE-116..324, 15 p~ges (processed), 8 pla·teso
(The meterorological situations causing local storms in near~
coastal areas are invest,igated because of the erosive action
on beaches of high,' short--period 't'"laves generated. Two local
storms at, Oceanside, Cali.fornia, are examined in de·tail) 0

Near-Coastal Storms and Associated Waves. Transactions of
4bhe American Geophysioal Ullion" vol. 33" no.2, pp. 217 ..2250
(Data from 3~year. study of daily weather mapso Forecasting
problems and limitations of resulting waves are discussed~

Examples from Ocea.nside, California, presented).

Transactions of the ~~erican Geophysical Union
19460 Seismic Sea Wave of April 1, 1946 0 Vol o 27, no o 3, po 4530

(InclUdes data for Pacific Coast where effects were recorded
on tide gages)a

University of California
1946 0 Notes on Reconnaissance of Miscellaneous Pacific Beaches May

21~September 29, 19450 Department of Engineering, Fluid Mech==
anics Laborato~, Berkeley, Laborato~ Memorandum No o HE-116-223,
51 pages, maps, phqtos (typetvritten)o
(Captions accompanying the photos constitute the report.
Photos show surf condit,ions, beaches, and sand dunes in tl1e
various areas studied).
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•l

Univel«lsityof Califqrnia Scripps Illstitu·l:tion of OceanogI)aphy
1949~51o Physical and Chemical Data. Marine Life Research Program.,

Division Ill, ~sical Oceanography, Division of Chemical
Oceanography, 13 volumeso
(Eacll volume l'1eports data from a separate cruise off the
coas·c of' 1rlashingt.on, Oregon, and California) 0

u0 S. Army Corps of E-l1gineers
no do "[1tJind ~oses Obtai11ed from VariOtlS nr-a~Tings for Coos BaYQ]

On file Po~~land District, Portland, Oregon~ (Unpublished) 0

(The years 1921, 1933, and the 10~year period ending 1925,
"Jere examined) 0 "

1932 0 , Report, on Coos Bay Tidal Cm»rent Survey, !~ppendix A to
Survey Report, Subrtlit,tecl -to Congress September 12, 1932 0

~Portland District, Portland, Oregon, 21 pages (processed)o
(Survey completed in 1931).

1946. Coos Bay, Oregon Senate Docunwnt noo 253, 79th Congress,
2d Session, 33 pages, 1 mapo

1948 0 Interi.m Report, on r.lodel Study of Umpqua River Entrance,
Oz'egon•.. ~iississippj.. Ri,.rer COmmiSSi011, Watertqays Experirn.en-t
Station, Vicksburg, Mississippi, 13 pages plus 4 tables, 25
photos and 14 plates (typewritten)o
(Umpqua River less than 30 miles north of Coos Bay~ Shows
current velocities and strengt,h of ebb and flood tides o

Height, length, sequence, and direction of vmves reproduced
during model tests also "included) 0

1950 0 Surging in Depoe Bay,' Oregon~ The Bulle-tin of the Beach.
Erosion. Board, vol~ 4, 110. 4, PPo 32-39.
(An examination o£ an unusual surging condition)o

195~.o Project R~por·t.i on Catching Inlet Draillage District" Coos
Bay, Oregano Portland District, Portland, Oregon, 25 pages
plus 2 plates (mllneographed)a (Not for public release)c
(Includes current invest,igation taking place, clilnate, normaJ..
ar~ual precipitation, temperatures, stream flow, floods,
tides, and plate" showing diagrammatically average frequence
of precipitation, storm patterns, and flood routings) 0

u. S~ Army Corps of Engineers, Portland Dist·rict, Port,land, Oregon [Coos
Bay, Oregon--l'1aps (Unpublished)] .

1889. Me.p Showing Iridal Areas. Map File No. CB-I-10o

1892 0 Entrance Current Observa~ions, March. Map File No o CB-1-18 o

1901~ Sketch of Entrance Channel Showing Soundings and Direction
of Tidal Current, March~ Map File No~ CB-1-31~
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UQ So Al"my Corps of Engineers J Portland District~ Portland" Oregon
[Coos Bay, Oregont;;leoMaps (tJnpublislled)] .

1912 0 Current Observations at Site of Proposed Willamette Pacific
RYq Bridgeo Map F'ile Noo CB...l~44o

1925a o Entrance Current Observations, Ebb Tide, June o ~1ap File
No o CB~1~121/l.

1925bo Entrance Current Observations, Flood Tide, June. Map File
:f\Jo. CB-l....121/2 o

19260 Wind Charts for Coos' Bay, Ore 0 i'tlap File No. CB-1-135.
(Wind roses for 1916, 18, 20, 22, 24, and the years 1915~1925)o

1932ao Paths of Maximum Bo~tom Velocities in Estuary Channel.
Map File No. CB~1~209/4Q

1932b~ Hig~ a.nd Low Waters Vertical Velocity.Profiles, Sec. 72, 760
Map File No. CBCIOJ1...209/10.

1932c. Bottonl Velocity Readings Section No o $7 ·to 72~ . Map File No o

CB-1-209/6.

1932d. Vertical Velocity Profiles J Sections 66, 72. Map File No.
CB-l..,209/11.

1932e. Bottom Velocity Readings Sections No~ 43 to No. 56. Map File
No. CB-1-209/7.

1932£. Bottom Velocit,y Readings Section No·. 28 to NOb ~.lo Map F-lle
No. CB-1-209!8.

1932g. Bottom Velocity Readings Section No o 1 to No. 26. r~ap File
No. CBcoal-209/9.

1932ho Tidal and Silt Scour Rel.ations. 14a.p File r~o$ CBQ 1...209/2.

1,

\

1938ae;

1938b.

1938cc:

19540

Entrance Current Observations, Flood Tide, June. ~!ap File
No o CBe-a>1c:l276/1.

Entrwlce Current Observations, Ebb Tide, June. Map File No.
CB-1-276/2¢

E..'1trance, Lines Run by Dredge npacificu and Lines of~ Ebb 'ride
Floats, June Map File No. CB-l~277Q

Coos River, Catching Inlet Drainage District, Hydr'ologic Data o

Map File Noo CB-2-4/2.
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UQ S. Department of COlnmerce Coast and Geodetic Survey
no d. Monthly Sea Water Temperature and Density Records for Coos

Bay Entrance, for April 1933 through March 1934 (except
~lovember 193~ for which tllere is no l-ecord) It On file,
Washington, D. C. (Unpublished).

1942 0 Tidal Harmonic Constants-~Pacific and Indian Oceanso
Publication TH-2, Washington, 133 pages.
(Covers the survey areas).

1946,1 Index l'Iap, Tidal Bench Marks, Oregon.

1949. Surface Water Temperatures at Coast and Geodetic Survey Tide
Stations, Pacific Ocean. Publication TIu~2, [Revised 1948
Edition], 47 pages o

--(Da.ta for Coos Bay included).

1950. Densi·ty of Sea Water at Coast and Geodetic Survey Tide Stations,
Pacific Ocean. Special Publication no. 281, (Revided 19,0
Edttion], 37 pages 0

(Coos Bay listed)o

1951. United States Coast Pilot, Pacific CO,ast, California, Oregon,
a~l Washington, Seventh (1951) Edition, Serial noo 750, u. So
Goverrunent Printiing Office, vJashington, 578 pages. .
(Comprehensive descriptions of harbor facilities and approaches).

1952a. Density of Sea water at Coast and Geodetic Survey Tide Stations,
Pacific Oceano Publication DltJ-2, (Revised 1950 Edition], 37
pages.
(Coos Bay listed).

1952b~ Surface Water Temperatures at Tide Stations, Pacific Coast,
North and South America and Pacific Ocean Islands~ Special
Publication no. 280, 59 pages o

(Contains data for Coos Bay)o

1953a. Current Tables, Pacific Coast, No~th America and Asia for the
Year 1954) Serial no o 769.
(Current differences for Coos Bay referred to San Francisco
EnJGrance) •

1953bo The Tsunami of November 4, 1952 as Recorded at Tide Stationso
Special Publication noo 300, 62 pages.
(Records at Seattle, Neah Bay, Astoria, Crescent City and
San Francisco)o

19540 Tide Tables, West Coast, North and South America (Including
the Hawaiian Islands), for the Year 1955 c Serial no 0 7711.0
(Tidal differences for Coos Bay ref'erred to Humboldt Bay)o
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1
An J\nalysis of Data From Wave ReGorders on the Pacific Coast
of the United Stateso Transactions of the American Geophysical
Union, vola 30, noo 5, pp. 700~704o
(Wa',e measuring instruments located at Quillayute, Iieceta
Head, Pto Cabrillo, Pt o Sur, and ?to Arguelloo Data from
Pt. Sur and HeocetaHead have beerl compared for the periocl
from 1947-to 1948)0

Sea and S\-1811 Cllarts, Northeastern Pacific Oceano Ho 0 0

Misc. Noo 10, 712-D-l thru-12 o

(Monthly charts with small area symbols covering ocean area
shm~ing conditions)a

Final Report, Wave Instrumentation. University of California,
Ins"titut0 of Engineering Research, Wave Research I,aborator:y-,
Technical Report, Series 3, Issue 372, 19 pages (Processed),
1 plate.
(Bibliography of Pacific Coast)e

( .
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19!~9b. 1m Analysis of Data From ~lave Recorders on the Pacific Coast
of the United States~ Universit1y of Californioa, Department
of Engirlcering) Fluid l~chanicsoLaborato~,Technical Report
HE~116-298,'5 pages (processed), plus maps, diagrams, and
photos.
(The wave heights and periods from wave recorders installed
off p·t~ Sur, California, and Iieceta Head, Oregon, have been
compared for the period from April 1947 to June 1948. Wave
measuring instruments are also located at Ptc Cabrill°,
california, and Quillayute, Washington o

Wiegel, Ro

. 1949ao

Uo So Navy Hydrographic Office
19!~3o vJaves in ~bhe North Pacific Ocean [charts) 0 Ho 0 0 Misc o

lIoo 11, 117-1 t,hru-12.
(Montll1y charts witll small area symbols covering ocean area
S110l1ll1g classes of '-Taves 0 Based on Japanese charts) \}
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14ARINE BIOLOGY

.BORING AND FOULING ORGAI~ISr-!S

No specific information has been found o The Clapp Laboratories,
engaged in harbor studies concerning boring and fouling organisms, lfere
unable to supply any information for Coos Bayo

ALGAE

A paper by Sanborn and Doty (1944), primarily concerned with algae
gives a good description of Coos BaYJ Oregono The follol-ling is an excerpt
from that paper:

Coos Bay is oentrally located on the western coast ot Oregon
at a point approximately midway between Puget Sound and the San
Francisco-MOnterey area of Californiao Here we find a meeting
place of many 'of the algae from the north and the south, with
frequently the southward extension of the range of some species
previously reported from Puget Sound stations and Alaska; and
again the northern range of species recorded from the California.n
beds.. . .

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 !rago, approximately five miles
below the mouth of the bay. These regions include stations in
l-lhich' are found varying types of habitat, as mu.d flats, sandy
beaches, roc~~ reefe, vertical and horizontal rocky areas 0 The
sandy beaches above and belol'l Cape Arago tend to concentl~ate the
elements essential to algal grolith, resulting in a heavy grotith
of algae about the cape.

Withill Coos Bay the stations incl.ud.e: (1) ·the rocks at, Coos
Head and in the vicinity of, the Coast Guard Station; (2) the piles
and old dock and tIle sandy beaches near the Oregon Institute of
Marine Biology on the west side of South Slough, a southward
extension of Coos Bay; (3) the wllarves and docks and mud flats
near Charleston, also on the west side of Sou'tih Slough about
-t,hree-quartersof a mile beyond the Marine Stiation; (4) the Oli
Jetty; (5) Fossil Point and the beaches and mud flats on the east
side of South Slough" just across t.he Slough from the Marine Station;
(6) the docks and wharves at (a) North Bend, (b) Marshfield, and (0)
Empire on Coos Bay"
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Two jetties guard the mouth of Coos Bay 0 These jetties \vould
appear at firs't sight tOlJ3 rich collecting grounds, btlt one is
always disappointed after r~aching the end~ This lack of algal
growth may be due to the extremely heavy wave action to '~JhiC}l the
rock surfaces are exposed and the resulting frequent shifting of
the roclt masses.

Just within the entrance to the bay, collections were made
at the Coast Guard Station ~r at the base of Coos Head. These
locations are subject to moderate wave action, and consist largely
of boulders lying on roc~ shelves beneath a cliff about forty
heet in height. A great many species representing 811 groups of
the algae are to be· found 11ere o This station and the jetties are
peculiar in the fact that· fucus, a littoral form common 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 forming the Old Jetty,
and those at Fossil Point directly .across South Slough from the
Biology S·tation support a flora similar to that of the more pro
tected areas along the ocean front. The rocky beaches near the
station and the piling in the lower portions os South Slor~gh abound
in species of Ulvf! and fine red, green, and brov/n algae. In the
channels farther. up South Slough little is found bUt filimentous
red algae that are attached to shells; on the mud flats m~.ermor12ha

is found. A mile or so above Cllarleston, species ropresenting
Monos:l1roma., ~pj{~D,Jlol"ph~, and !llii~q!JloniP¥l are abundanto

. The authors have not given mucll attention in this study to
the brackish or fresh water forms; a few or these are listed as a
matter of record. .

The change from a strictly marine type algal flora to the
brackish water type flora along the main channel is interrupted
and obscured by~· the presence of pulp and savnnills 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 of
marine life due· to ~he action of these wastes. It is to be expected
that the continued practice of dumping w8Ete into the bay will in
.timecause serious damage to the present marine algal fl.ora apove
and near these mills.

A very felv l~ed algae are to be £ot~nd above Empireo On the
'wharves of North Bend and Marshfield are found some or the finer
Rhodophyoeae, and with these are some small forms such as ~p's.tI:PIDi

and EntermorE~ of the Cl~~~~~ceae and~ of the Phaeophyceeeo

~, on tIle other hand, is quite abundant in some locations
in the upper bay.
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From Coos Head just withi11 the bay to the Cape Arago region
the ocean front is rugged with rocky promontories, small embay
menta, incl~ding Sunset Bay, and long sandy bescheso Outside the
bay the collecting stations are: (l) Bassendor£ Beach, (2) Mussel
Reef, (3) the Lighthouse (a) Beach and (b) Reef, (4) Squaw Island'
(an'island only at high tide), a jagged rock7 formation tl~tis
accessible from the mainland at low tides, (5) Sunset Bay, (6)
North Bay, (7) Middle Bay, and (8) South &Yo Those collecting
stations outside Coos Bay are listed as going south from,the mouth
of Coos Bay& Some collections have been made at intermediate pointe
also, these collections usually being included with the collections
from the station to which the location was nearest.

The long stretch of Bassendorf Beach is composed entirely of
sand and is therefore of little interest to the algalogist. Mussel
Reef', composed of steeply pitching beds striking out to sea, is
incised by deep channels extending fer shorevJard•. The Lighthouse
Beach is also 8 sandy stretch. Near the southern end, solid rock
ridges protrude through the sand and afford adequate footholds for
hes'UY growths of fi::1Sn!!!§ and L€!m;iD@r~~ &ppl§~t:i!. This southern
part, after each period of rough weather, is often covered with a
mass of algae that has been \vashed ashore, alld is consequently a
good l~cality for obtaining sub-littoral species.

Lighthouse Reef proper is separated from -the mainland by a
ohannel partly eXP9sed at low tide and floored with boulders rest
ing on a rocky $urface. The outer portion of this reef isprecip~

itous and the roclt surfaces are exposed to heavy wave action.

Squaw Island is an island only at .high tide. At 10VI tide it
is connected with the mainland by a roc~ reef scoured by the tides
that remove much of the algal grolJth. On the outer side 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 of the coasto

Sunset Bay behind Squaw Island' is ahut off from the open ocean
on one side by shelving rocks in which large crevices have developed;
these crevices- abound in algal species found in low shaded locationso
The south shore"side of the bay is a·sandy beach and the northern.
side is a mud flat at half -hide. The southwestern side of the bay
is floored by protected boulder fields and stee~walled or flat-rock
surfaces. Bold rocky protuberances at the entrance to the bay break
the full foroe of the s\~ells and these support a restricted flora of

I ,~2!1~~;Lsif!, A~~t.~A, and porls:tant~n~§.. Between Sunset Bay and South
Bay, a distance of about three miles, are numerous small embayments
cut in the rock¥ cliffs. These embayments are quite inaccessible
except at low tide, and have not been visited regularly. Hence the
collections from this area are incomplete. '
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North Bay on the north side of Cape Arago is a vast expanse
of protected boulder.fields interrupted by solid rock prominences
and tidal pools. The boulder field and the rock-floored bottom are
interrupted by several deep water channelso This collecting area
because of its size has never been thoroughly explored for algae.
Such rarities (ror this region) as E!l~, ~JI}inar~ .pl.ID~iroliwt!,·

and QrJ.ff!~b,a.~J!, hovJever, have been noted.

Middle Bay on the south side of Cape Arago is a boulder field
separated from the open ocean by uptilted rocks cut by the sw~f into
three small embayments; this station has yielded deep~growing algae.
Much of tIle Middle Bay area, hovJever, is strewn "with huge boulders
that together with the solid rock are exposed to the full force of
Vlaves, and as a result the vertical surfaces Sl..lpport little but
corallineso

South Bay is separated from r\~iddle Bay by jtltting rocks and
is floored by a boulder field on its west side, a sandy beach at its
bead, and wave cut terraces in solid rock, the latter cut by num
erous small channels. South Bay is approximately five miles from
the mouth of Coos Bay.

Vertical rocks exposed to heavy wave action occur at Squaw
Island, Lighthou·sa Reef, Mussel Reef, Sunset Bay i · and South Bay 0

At most of these places relatively large areas of horizontal roCk
surfaces also occur; some, as at Sq1.'leW Island, are exposed only at
minus tides. Boulder fields such as are found at Squaw Island,
Sunset Bay, Middle Bay, and South Bay are excellent collecting
grounds, while on that of the I~ighthou~e Reef the algal groVJth is
not abundant.

Channels with sandy bottoms having a depth of from 1 to 5
teet and the width of 2 to 4 feet, are found at S\Ulset Bay, North
and ~~iddle bays. The corallines are very abundant in the channels
at Middle Bay ..

The distribuwGion of the algal species at the several collecting
stations of the Coos Bay region 1s shown in a oheck listo The stations
are indicated by name and number since they are shown on the map by
number (Sandborn and Doty 1944).

!elp Bedls

Kelp beds of tb~ Pacific Coast of the United states have been in
vestigs"ted by F. K. Cameron (1914). A map, No. 23, oovers the Coos Bay
region 9 The abundanceo£ lcelp is indicated by co~or code on charts
which are reproductions or the U. S. "Coast and. Geodetic Sur~ey charts.
Map 23 indicates three beds of Nereocystis kelp in the Coos Bay reg1on o
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I~cGowan and Prato;;' (1954) in studies ant he reproductive system of
a nudibranch list Coos Bay ~s the collection areao

Incidental papers include a compilation of food and shell fish lavls
of'the State of Oregon by the Oregon State Fish Corrwussion, and a paper
covering fish and shellfish landings in the coastal district of Oregon
vdth no special reference to Coos Bay, by Anderson and Peterson (1954)0

Unpublished papers of possible interest, most·ly theses from Oregon
State College, are listed in the bibliographyo
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REPORT ON COOS 13AY

TIDAL CURRENT SURVb~

APPENDIX A

1 0 Observations 0 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 Q

20 Velocity readings were made two to ten feet from the bottom, at
from two to four observation points on a section normal to the channel Q

Readings vJere made half' hourly at each station during a complete tidal
cycle of 25 hqurs o 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 76 0

30 The height. of tide was achieved during velocity and discharge
measurement$ only, at Empire dock, }lile 32, and also at Charleston (U~SDE.D.

south jetty1wharf), }tile 104, and at Marshfield, Mile 14 0 2, when readings
lier'e tal{en near t11ese points o 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 F7 Co Behubert, Senior Engineer, by field parties under
Ro F. Cole, Engineer at Coos Bayo The tidal hydraulic studies contained
in this appendix were made by H. GIIi 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 ~he tide graph and the normal sequence of the waters within
the cycle are sho~ by the group of and major tides at ~npire, 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
1-latel") varied from. ~O~2 to +1~6 hours, the average being o~6 hour·s after
low water and O~9 hours after high water o

60 TIle mean diurnal range' at Coos Bay entrance is 6Q 7 feet" in
creasing to 6.9 at Marshfield, Mile 1~.~2~ The entrance range between
highest and lowest waters is 12.5 feetQ Tidal reference planes are shown
on Plate IIo The time of tide at Empire is 45 minutes later than at f~he

entrance, and 1 hour 50 minutes later at Marshfield, giving rise to the
. curved water surface shovm on the instantaneous water surface profile Q

This lag indicat~es 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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lvatel'lvlay 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;-
UeS~ Coast Empire. Marshfield

Guard Station.
Miles from entrance lc4 5e2 14e 2

Elevations abo"'ve mean lower low 't~later: :-

Highest tide 9~5 905 9t15
Mean higher high water (MHHW) 6(\7 6Q7 60 9
Lower· high water (LHW) 5Q5 5~5 507
Half tide level (I-iTL) 3.6 30 6 3~7
Mean higher low water(Mr~W) 2 0 2 2 0 2 2 0 2
f4ean lOlver 10vl ~lat,el" (MIJLW) 0.0 0 0 0 OrlO
Lo't"1est tide -3 t1 O -..3,.0 -3 0 0

Time of tide after entrance 0.00 +OQ45 +105'0

Elevation of l\1TL, USG·S, Bull e 556, p.150 caO ce 08 , .G;)O/t28 1

Period of record 5/18/28 to June,1922 4 day
10/25/28 to record

May, 1923 1922

iii_I,..,.' R • J .....-.~~.~J . _

Record compared with NSlvport and
San Francisco

San
Francis'co

Empire and
San Francisco

i
I

7~ As the tidal prism volumes are closely proportional to the phase
ranges, it, is seen that the typical tide cycle contains tl·l0 unequal flood
volumes and two unequal ebb volumes and that the inequality in the ebb
1.rolunles. is greater than in the flood volumes II 'I'he large ebb contains t.he
greatest volume of the'four flows composing the cycle and the maximmn
velocity and greatest discharge occurs during this tide, which is thereg

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'£unar 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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l-lith careo The variat,ion in tidal r-ange and seque11ce during the period
of current observations, November, 1931 - March, 1932, is sho~m on Plate X~

80 Tidal Prism~ The tidal prism III an estuary may be difined as the
ne"c volunle-COiltained between the water s~rfaces occurring above a given
station" refer'red to as tIle Ithome section, n at -cwo consecutive slacl{ l'Jaters o

The definition of a prism thus requires a staten1ent of the home
section, time at the first and second slack waters, and the phase range
·accompanying the slack waters e The range between slack waters has been
termed the uprisln range" and the range bet't-leen the high and lO~1 water the
"Phase range. n If there is no river i..Ylflow or consumptive use of the
waters of an estua~, the volumetric difference between the successive
l'later surface above the home sect,ion should be equal to the volume of
water flowing past the home section during the tj~e interval between the
slack waters considerede To illustrate: On March 9, 1932, the ebb prism
volume above section 76,' Coos Entrance jetties, between slack after MHW at
1405 otclock and slaclc afterLL~1 at 20.7 o1-cloclc 'rlas 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 pr~sm 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 e To compute the mean ebb prism, the
water surface profiles at slack after MHID1 and ~~LW wer~ constructed,
assuming that slaclc l~ater occurs 1.4 hours after high and 101-1 'tvater and
that the time of tide up the bay lagged as shown on Plate II~ The mean
tide area of Coos Bay was planimetered in sections and the prism volume
built up by multiplying each al~ea by the appropiate range betvleen the water
surface profilese This computation is given below:
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TABLE II

Computed Vollli1~ - Mean Ebb Prism at Coos Bay Entrance ~ Home Section_
Phase Range MHHW~M1L\\l, 6 e 7 feet 0

Prism Range, between Slack Waters, 5.5 feet o

Assumed. Slack Water Lag, 104 hours after high low water o

lJIean ~ Miride Tide Lag Prism Range
., ....

Partial Prism
Home Section Area to section at, section Volume

Acres HOLU~S Feet Acre-foot
~--

en rs

Jetty entrance: 101 0 0 0 505 550
Sec o 76 220 0.1 506 1,230

u 72 1,073 0.7 6~~. 6,870
Sotrt,h Slough: 551~ 0 0 5 Se8 3,220

Seco 66 529 Oo~. 6e.O 3,180
n 61 680 0 0 6 60 2 !~,220
n 54 749 Oc'8 60 5 4,870
It L~3 889 1 0 0 605 5,780
tv 33 685 l~l~ 6 G7 4,800

Harp.ers Slough: 1,91Lt. l~l 6.7 12,830
Seco 23 .751 1.3 6~7 5,Ol~O

n 15 1,161 1~7 6~7 7,820
Sf L~ 66? 3~O 5G2 5,470

Coo.s River 530 2.6 5~8 3,080
Isthmus Slough

............-u......, h_UUi.---_______
1

Total 10,509 66,760

Le1.rel v'olums 10,,509 x 607 equals 71,000
...............~Wd:lCWtidIlV .....,ULiC£ A· _fbIi ~ ... ltICftIa........ Itl. .....iIt .... I I bt ..... I:.......

\

lO~ The prism volume thus computed was found to be 94 per cent of
the level volume comput,ed by mulJliiplying the mean tide area by the en
trance rangeo To facilitate furt11er computation this rat.io 1fJaf3 adopted
and prism volumes above the inner home sections were computed as 94 per
cent, of the respective J.evel volumes as ShOl-J below:
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TABLE III

Tidal PriSln Volumes - Coos Bay

Prism volume above section - acre-feet
l1aximum r~aximunl

Area Mean ebb Mean flood ebb prism flood prism
Mean above prism prism HH-LL LL-LH
Tide Home }rnH~MLL M1L~~~H Deco 9, 1931 Deco 9, 1931

Home Area Section Phase Phase range Phase range Phase range
Sec~ion,r _ .....A~r!:s_.~_ .,.'ts.r..es ......__ .W&Cl rang~ 6 0 7' 505'.... 9~81 x. 7°oA2.:_

~

H~"

~

Jetty entrarlce
Seco 76

n 72
Smi-th Slough
Seco 66

n 61
n 5Li
n !~3

n 33
Haynes Slough
Sec G 23
" 15
n 4

Coos Ri1,er
Istlunus Slough

101
220

1;073
554
529
,680
749
889
685

1,91L.
751

1,167
667
530

10,509
10,408
10,188

8,561
8,032
7,352
6,603
5,714

l:l'

3,115
2,364
1,197

530

66,200
65,600
64,200

(".,l

54,000
50,600
46,300
41,600
36,000

~

19,600
11.J.,900
1~,200

3,300

5t~,300

53,900
52,600

44,200
!~,600

38.,000
34,200
29,500

16,100
12,200

3,400
2,100

97;,000
96,000
93,900

"""

78,800
7!~,OOO

67,800
61,000
52,,500

au

28,700
21,800

6,200
4,900

72,100
71,500
69,900

'C!"

58,700
55,100
50,500
45,400
39,200

21,i~OO

16,200
4,600
3,600

J.



ll~ Prism volumes computed above for secttons 66, 72, and 76, ~vhere

discharge rneasuremerlts had bee11 lnade 11ere plotted against phase range tlith
the rneasured volumes} as ShOltJ11 on IJlate V0 The computed and rneasured.
prisms 11ere found to check fairly well, the average ~iscrepancy bein3

. 10 percent~ .
, "

12 0 As the larger ebb prism produces the greatest velocity and silt
car~Jll1g 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 lnovement of 5uspendi.d and bed-rolled silt tO~lard the sea o T11e
mean ebb prism has been therefore selected as an indeJ{ of the transporting
power of the tidal current and is plotted as a profile OIl Plate 110'

13 <P Stream flow Q None of 'tile tidal prj.StlS OI' measured velocities
considered-ai; Co'os··Bsy ha11€ been corrected f'or river f'lo't>1, as no stream
gagings are uvailablo o The drainage area tributary to Coos Bay is approlt
imately 820 nquare miles, of. 't'111ich 420 square fillies forms the waterslled
of Coos River. The one per cent chance flood discharge to Coos Bay
approximates 100,000 second-feet, a rate 'tJhich would seriously distu:-tb
tidal and silting, conditions dllriIlg a large fJ..oodo The probable maximum
discharge to Coos Bay during 1931-]-932 t-lao 25,COO second-feet, occurring
December 31, 19310 l'he lOTtI t'luter discharge faIls during the SU1Thller to
practically ~.~ero" the' estimated 1931 lOl'l llater flo'tV', frOlTI the Coos Bay
llateI's11ed, being 30 second-.fee-c o

14. c.!o~ ~~..c.:t~~:~ !:.E.ea~~: rrhe C}1anl1el areas at half tide level ~lere
COluputed f'or eacll secticr! by planimeter:Lng tIle areas beloll rJILL\~ to llliIfvJ
and adding tIle IjOrtio11 belo'\l mean tide lcveJ.o 1~lese areas and widths
'are shot'-rrl as pro.files 011 Plate II, t\fhich also sho\JS the original and .
existing bott.om })rofiles of Coos Bay, t.ogether wit11 the succes~ive dredgaa

ing projects e~'{cuted -Co the l)resent tiltC~ Plate III Sh01'18 .compartivo water
vlGty cross sectiorls» <f From the profiles i t rr.aJ~ be noted tllat sections 45-47
56-59 contai!l probably the only sections of, i~hc bay c11annGl llhere the
original tid£-..l l"egirnen, presmnable stable" l1cs not been rrlaterially a:Ltercd.;.
Successive bay cross sections, looking toward "the sea are grouped on Plate
III, showing tht~ original chanllcl, existi11g c11unnel, and project section o

15G BotJtorn I-Jiaterial e The dredged mate1"'ial, except at Pigeon Point
Reef a!ld GliaitO'lloC'k, t.v.here· rnedium soft sandstone is found, is described
as nsand and shells1t frolil Pj.geoIl Point to sect,ioll 15 abo've North Bend$
Above sect.iOl1 15, sil~t and fille san.d, described as n1nudfl is found o 13eloll
Pigeon f~oint Rear, rnediull1 sand, UlllTLu:ed 't-1itll s11e11s, is found j th.e absence
of silells being possibley due to the attrition of bottom Itlaterial near the
entrance 0 The classification and pI'aobable origin of the harl)or deposits
are tabulated below and are shown on Plates IX and XlI o
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TABLE IV

Source and Classifi.cation of Coos Bay Depositso

SmitIl Mill 
Marshfield

Location

Section I~15 19-41 41-76
......-- 1 ----...----------~I~-o-r-t!-'ti Bel1~d---~I~..Jo-t.y-e-r-·~J~a-r-v~i-s

Pony Slough Range - Jetty
,Shoal Entrance

Material, size, inches:
MaximUlTl
Average
Minimum

0 0 0060
0.0036
O~0020

0 0 014
0.011
0 0 0082

Field description Mud,
Shell and sand

Shell and sand
Sand

Shell and sand
Sand

Classu·ication Silt - Fine sand 
Very fine sand lw1edium sand
Fine sand'

Medium ..
Sand

Probable origin River silt, Beach sand from North Spit,
deposited by spread flood and/or ebb on
gravity settle- currents
ment and/or by
flocculation
in salt ltlate!"

160 The fine and medium sand found up as far as North Bend is probably
derived from North Spit, and carried iIlto the upper bay by the flood tides,
the river silt described as mud, being settled on the broad ·tide flats
opposite North Bend and Marshfield both by ailting and by flocculatioll in
the reach wheI·e the 6u'spended river silt first makes contact liith tile saline
bay water during flood periods o

17. Bottom veloci.ties. A considerable portion of the observations
made consisted ofUie·rneasurenlent of Cllrrent velocities a"c points 2 to 10
feet from the bottom, half hourly, du.r~ing a complete tidal cycle, rea.dings
being made simultaneously at from two to four points on each cross sectiono

The observed velocities at each position were plotted against time, and
minor discrepancies ironed out, after which the peak velocity ~uring each
tidal phase was plotted against the phase range o Floods were separated
fI')om ebb tic<:s in this plotting. The peak or maximum bottom velocity was
selected, ra~ner than the average, for this work, because the former was'
more readily determi11ed and also beCc.l11se the silt carrying capacity of the
tidal stream increases very rapidly with velocity, sO' that the maximum

,1\ ....,..-...a--..__... ) _ _ _ '" _, .;_ • _., _ ••-_, __ ._ •• _. , , ,:



phase velocity appears a better index of the silt moving P0l'lCJ' of t11D tj.dc
tllan t11e average velocityQ If the average velocity is desi.red, it may be
closely approximated as 0.7 qr the rn~,imum velocityo

18:M From study of tllese gr 0111» of plotted points, typicaJ. curVHS

for the relatiol1 of flood 31'1d ebb velocities to phase range 't~ere devBloped,
and curves of tIle typj.cal shape were drawn through the plottod pOll1ts fOl"

each lneasurement position, as shown on Plate V.) F'rom these latter CltrVes

the larger ebb and flood velocities for a mean tidal cycle (r~IH - ~~J~- ~~H)
we~e read off and the highest value at each section drawn on Plate II, as
profiles of .maJcimum ebb and flood bottom velocities. Values for the znean
tidal cycle were selected because this cycle is the derived rnean of the
infinitely varying actual tides and best expresses the long ti.'11e avel~age

both of tidal'ranges and velocities o

19~ From analysis ofvelocity measurements at sections 66 and 72,
boats 2, the ebb bottom velocity at those points was found to range from
65 to 95 per cent of the mean velocity in the vertical line, averaging
80 per cent, and the flood bottom velocity was found to range from 50 to
90 per cent of the mean, averaging 70 per cent o

20~ The bottom velocity, while highly irregular, appears to lag the
mean velocity' for both ebb and flood, the ratio falling to a minimum value
near the begilliiing of the tide, rising to a waximum during the latter half
of the tidal phase and falling again at the endo

21 0 It should 'be noted that these nbottomU velocities are not t110se
prevailing in contact with the bottom, but have been measured at heights
ranging from 2 to 10 feat off the bottom, and at the best merely bear a
fairly f~(ed relation to the actual bottom velocities which are consider
ably smaller. The Inean tidal cycle bottom velocities encountered in the .
three sections into \rJhich the ba.y channel .naturally divides are tabulated
below, where it is seen that the bottom velocity for both ebb and flood
diminishes toward the head of the bay, and that the strength of the tbb
diminishes rnore rapidl~ than the flood o
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TABLE V

Bottom Velocities - :·lea11 T:td.al Cycleo

Sectiol1

£~criptio11

1-15
___.......__-ae ..__._.. -~sm:~.,r-fn,1.th-~t-i-I"!"'III1--

1\1arshfield

19-41 43-76
North Bend Lower Jarvis· Range

Po:ny .~~o,:g!!_~hoal, L_e_t_t.....y_En_t_r_·a._n_c_e_._

Ebb Tide, r)IffiJ-~1L1::

r1aximum
t1ean
}1i11imum

Flood Tide, I\ll,L....11LH:
MaxinlllL"l1
Mean
lv1:inimunl

2.45
1.7'3
103 :

3.1
2.41
1.8

22 0 The rnaximum velocity at each IneaS\lremelltposition for the four
plac~s of the mean tidal cycle have been plotted on ~late IV to show the
dis·tribution of bottOjfl velocity across the measuremen·~ sections o T11e

of maximum flood and ebb velocit,ies indicate that the flood and
ebb currents do not necossarily follo\l the same paths. At unsymnetrical
bends the ebb and flood paths diverge, as at section 47, Lower Jarvis
Range, where the ebb current hugs the l~est shore while the flood current
passes up the centex' of the watenlay, cx'eating a long crossirlg bar be<:>J
tween the current pathst# At f~orth POj..11t, both flood a11d ebb currents
follow tIle same CQUl"se arowld tile bend, but fl"om Mar'sh.field to Smith }!ill
it is noticeal..11e that both flood and ol)b current,s are deflected to the
opposite shore after passing around each bend, and that the currents
consequentl~t do 110t 'follow the same patll o At sectiol1 72, the ebb current
fo1101'18 the inside of tIle bt3nd, apparelltly' because of the jetty belo'ti
Pigeoll Point fieef and tile ebb flo'ti out of South SloughlOt The flood current
carrien al~oun(j tllG outsj.de of the bend because of the di.rection acquired
.fIol-ling in between tIle ;jetties and the flood floll into South SlOllgh~ These
differently Ioeated flood and ebb streams rnatel~ially affect the position and
stze of ba~,r channels E.~1d the movemerlt and distri'bl.ltion of bottom materials:)

230 Are~LPri~ ~~a~Jio (. As out-lined ubo've, the ebb prisln ~rom higher
high to l01·1(~r 101'1 'tiater fOlt a mean tidal cycle best expresses "trle average
'Tolu.;;-rne of tidal flo~v. ~rhG ratio of effective estuary cross sections area
at meai'"l tide level to the Inean ebb p:riS1TI above the sectio11 furnishes a
guide to the n~ea.n veloci ty and silt ca.rrying pOlJ"er of the tidal current
passing the section :?..nd its ability to Inaintain a given channelo The other
factors affecting this relation are the size of bottom material and the ratio
of bottom 'veloeity to m(~an velocity. 'f11e latter factor is also expressed in
terms of fornl ratio, tIle ratio of c11annel mearl deptll to l'lidth, for a given
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art)a. The arc-s/pr:J..sm ratio has been previously investigated in San
Francisco Bay and found to vary .front 0.82 to 1.04 for stabilized cham1els
in alluvial deposits. (Report on Sacramento,) San Joq.u..in and Kern Ri~\Ters

under Provision of Doc. 308, Plate X, AppendLx on Tidal Currents and Silto
See E60 618/1~45)~ The value of 0.82 was ap}licable to channels with
alluvial bo·t toms and roc~J shores. The channel dept.lIs considered ra~nged

from 22 to 115 feet and the bottom material size ~0038 to .0100

24~ In applying the concept of area/prism ratio to Coos Bay, it
should be noted that or.lly sectiol1S 45~L,,7 and 56-59 have not 'been IDat;3rially
changad by dredging E:nd still presumabJy exhibit area/prism ratios conform
ing to stability.. ~eforring to Plate V, all available data on the relation
of scouring vglocity to bottom material size \r;ere assembled on F'igure 6"
V;hel'G consts11t velocity and mean tide cy'cle ebb peak velocity are plotted
abainst bottom mate·rial size. Froll1 these data a "liriliting velocity curve"
was drawn, which it was felt would assure a self-maintaining channel, if
designed to produce the designated peak bottom velocity for a mean ebb
tide~ To fix the deoired channel size, Figure 5 was drawn, showing the
relation of area/prism ratio to bottom velocity ·for channels 25~35 f3et
.deep~ Certain of the San Francisco Bay plotted points are for cl~nn31s

70 to 115 feet deep and consequently fall below the general trend far Coos
Bay¢ As the Coos Bay char~els range generally from only 25 to 35 feet in
dep·t}.l, the depth factor has been omitted from consi.deration and the relation
of bottom velocity to area/prism ratio (mean velocity) has been asswned
constant in -this study ~

25. In the selection of aroa/prism ratios for desigIl, the Coos Bay
channel from the jetties to Smith's Mill was studied on Plate II and
di~~ded into three portions, each fairly uniform in character within it~

self, as shown below~ A peak bottom velocity' was selected from the !tlitnit
ing velocity curve," Plata V, Figura 6J corresponding to the average bottom
material size and applied to Figure 5 to obtain the area/prism ratio for
design8 These data' are tabulated below:

Area/Prism Design lta~liios

Section

Loc,ation

1-15
tjrnl.th Mil~

l,1arsht"ield

Average bottom material,
size

Lower limit, peak bottom
velocity, mean ebb range

~rea/prism design ratio

0.0039"

3.9
0.81..

~ .~ --:_ ~ t _ _ _ _ - _ ... ' • _ ,... • '- .. :_ -.~ __ ..,.,..'--# ,. --,,_ _ - ,.. ... J_" '-_ ~...... .. ... l,."
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26? irhe data from t'lh:icn trhe area/})rism r~itios i~or design ''Jere derived
are approxintate, sc that, t,~t1e va111es selected are not precisely definad o

The lllaiting velocity curve, Figure 6, Plate II, has been conservatively
dr~~m and tr~. ratios selected are believed safe o It is highly desirable
for future.studies of ttlis sort that experL~ental work ba done to better
define the three par';~ relation existing bet"tieen bottom veloc?-ty, material
size and area/prism ratio. It should be especially noted that the ratio
values tabulated above are conservatively estirnated for design use and
should produce channels deeper than the minimum requiredo

270 T~e area/prism design ratios derived above have been checked by
conlputation of the ratios existing irl Coos Day before dredging, when the
channel lias in a presumable stable state of self-maintenance ~ The channel
cross sections, together with outlines of the successive dredging projects,
are shorm on Plate III, and the original area/prism ratios are summarized
ll1 Table Vrl o The area/prism dGsign ratios are seen to be lower (that is,
causing deeper water) than the ratios origi.l1ally pro'v'ailing on Coos Bayo

TABLE VII

Comparison of Area/Prism Ratios o

L01.J Area low Larger A:~er~~e A!'~~ft!:2-sm ~atio.
Water water to M.T.L. Mean Ebb Bef'ore Existing Design

Section Area :ftl. rr .Lo Area Prism •__~D~dgiJlg __~ann~! Ratios
'".1 • ~_ ... lb_ • « . .

Ll3-76 35,600 10,000 46~,1.00 49,900 093 1 0 0"( 054

19~i~ 29,000 9,000 ;8,800 30,500 1.25 1.,33 088

1 80.1$ 8,200 6,000 14,200 6,800 2 0 08 2 0 20 1 0 05
._- ------- w,. fIr;JI.- I.' ..

28 0 ~ydraulic Description of Channel. At eaOH Bay entrance, a srna.ll
hOI'senhoe bEtr"l,bOO :I:'eet outside-cjf the jetties fixes the entrance deptho
T11e controlling deptll o·veT' the bar ·tiitrlou"t drEdging is 25 feet, through
'\-:hicll a. 9...foo"t cut in made eacll year, to a total depth of 32 fest c

29(j Bet118en t118 entrance jetties, Coos Bay chanrlel is 2,000 feet t;ide j

and straight ~ 'tt/ith ,1.11 average depth of 25 feet belol'l rnean lOller low ·water ~

In side the jetties, bet.,leen Miles 1 and 2, the ebb current follows the
inside of the bend at South Slough, 'vlhile the flood tl~averses the outside,
as sho't~r! on Plate IVo 11 channel has been cut acrosn f>igeon Point Reef"
jusi~ above and the 't'1aterway beycnd is freeand open "to section !~7, above
Er.1pire, l'111ere a long crossing bar '-las fOl~med,' due to the. reverse benel at
}lile 6 0 The long bend at I~ile 7 ca1.1sing t11e ebb current to l1Ug the ~1est

shore" forming a dee!) channel through this rt3ach. J\t ~1ile 8, Pony Slough
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Shoal is formed by the straight broad section, allovJlllg a shallow d€pth o

Around North Point, f-rom ·the Southern Pacific Railro·ad bridge to J.~ort,h

Bend, a fair depth is maih-tain~d by the concentratecl current, due to
curvaturco Above North Eend j on account of the sharp reduction in tidal
prism caused by taking off North, Haynes and Kentuck sloughs and Coos
River, the tidal channel diminishes sharply in SiZ8 0 A small tidal
channel carries up to I'~arshf·ield, tlrr-ougll IsthmllS Slough to 11illington,
17 miles from the entrance, and beyond, the greatest lenght of the tidal
esturary being about 25 miles'o The broad tidal flats opposite Marshfield
and North Bend, together with Haynes and other tributarJ sloughs which
form the upper land.locked estua~, furnish a. tidal volunle sufficient to
maintaUl a fair sized channel through the lower estuary between North
Spit and the east shorc o Above North Point, however, the sharply reduced
prism will not maintian a natural channel of usable size o

30l,J Entrance Jet-tics e Prior to construction of t11e elltrance jetties,
the harbor-entrance lay~tween North Spit and a south spit extending
110I'therly from" Coos Head,) The controlling deptll was about 10 feet arld the
location of the entrance shifted seasonally with a range in position of
over a nlile, the SOUt.11 spit being built up by the summer northl-Jest tiinds
and cut back by the \eJillter' southerly storms~ Completion of the North Jetty
in '1894 provided a dil""ect erltrance normal to the coast line with a controll
ing depth of 20 feet. The jetty has since been beaten d01Yn and restored,
the controlling bar d:ept11s having been 18-20 feet, 8-'1.d after 1914, 2:3 feet,
partly secured by dr€dging~ After completion of the south jetty, in 1930,
the controlling bar ciepth increased to 23 feet without dredging~

31. The bar has been carried seaward ahead of the jetties and now
stands generally 20 feet above the former ocean bottom, which is at eleva~

tiion minus 40, as a small crescent 1,600 feet outside the jetty ends"
Beyond the bar a depth of 50 feet prevails for several thousand feet se&ward o

32 0 No information is available on the strength and direction of
tidal CU1-arents across -the bar, al1d uncertainty e::<ists as to the nature
of tIle coastal curre11t off the entrance. The state of existing knollledge
may be briefly sumnlarized as followsl Offshore the Japan Current, 200 to
300 miles l-lide, flo1vs 11carly south-southllest, :irlside of lihic11 a l'leak north..
erly setting curro11t (l)avidson ins110re Ctlrrent) e~-<:ists, often masked by
't-Jind driven curre11ts~ The stronG smmner northllest lvinds produce a southerly
current, \lhich; aecording to SOlne alrthorities, flo"tvs directly along ... shore,
and according to othel"3 produces a northerly eddy current inside Cape Arago o

The southerly storms of winter are said to reverse this movement, but whether
direct or eddy current prevails off the jetty entrance is uncertain o

33.· ElltraIlce Tra:ining 11orks() The pl"oblem presented by the bar
consists of di~ing~che eb~rent between the entrance jetties so

. as to maintain t11e bar crest at the desired depth, in ttlis case 25 feet
below MLLW~ The accomplisrunent of this purpose requires that a scouring
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velocity be ma.illtained to a sealiurd position l-111ere the littoral C\lrrent
vJill remove sa.nd frOf;l the entrance as rapidily as it j*s brought out by
the tide I) i,\ny irnproveraent rlhich builds a bar land"'lard of this point will
prove (?f transitor;y'" benefit and the channel vrill ):'equire nluint..anellce dredg
as soon as the bar has been built up to a stable sizee As the ebb velocity
is rapidly dissipated in the spreadirlg tidal stream beyond the ends:1f the
jEtty, it dees not appear feasible to maintain a scouring velocity at a
25-foot depth more than 2,300 feet beyond the jetties even if the distance
between jetties we:r'e nar!)o~led to 1,300 feet, deemed the minimum practic-
able i."or shipping o J\ 1,300-foot jetty spacing should remove the bar to a
point, 2,300 feet off the jetty ends for a 25 foot crest depth, or 25,00
feet off the jetty ends for a 23 foot crest depth, the effective cross
section area in both cases being 56,300 square feet below MTLG It ~s

reasoned that if the jetty channel were narrowed, the bar would advance
seaward until an equilibrium of sand deposit and removal was established o

~fuich of the foregoing conditions would follow a 1,300~foot jetty· spscing
t-Jould depend upon the abj..lity of the littoral current at the ne-V-l position
to remove th:3 deposited lna:terial from the outer face of the baro

I
34. BetYH~~en tile jetties, a 1,300-foot channel with a mean tide sec-

tion of 5,6,300 squa,to J"eet (prism volume 67 ,000 acre-feet, design ratio
O~84) would occur to a depth of 40 feet~ As this depth is in excess of
that required for shipping and wight elldanger the jetties, it appears ad
visable in designing to concede a portion of the advantnges of bar rsces
sion by designing a shallower jetty channel. A 1,600-foot channel would
seo·ur to a depth of 32 foet and maintain a 25-foot bar at 23 000 feet off
the jetties, or a 23~foot bar at 2,200 feet~

350 As the Coos F3a.r has built rapidly after each jetty additio.:l, it
may be presll..'Tled to be ill a state of balance at the present time, with a
controlli!lg depth (u11dredged) of 23 feet o The existing jetties, sJ:a,~ed

~,OOO feet apart, ex-celld 3>500 i'eet out from the beach line, and havi3 built
up a bar wit11 a crest ~O feet ::lbove the original bottom. The north jetty,
conlJ)leted in 189L~, cauncd the bar to build up 15 feet in 7 years, since
vlhic11 time the a~lerage depth has r-email13d .fairly constant at 22 feet c The
SOllth jetty, comr)leted :j_!l 1930, CU11scd the bar l1car it·s Ol.lter end to bui1d
up 10 feet, betlveen 1921~ and 1932"

36;;, Narrovling the jetty' cha!l::lf~l to 1,600 feet by use of groins 1"10uld
remove tl:.e need for dredgirlg betttIeerl tile jei~ties and cause the bar Cl1est
to retreat sea-vlard some J~oo-600 feet. As the bar has a present corltroll
i,."1.g depth of 23 feet, the irmnediate effect of narrowing the cllannel should
be to lOl-;fer tIle crest about 3 i"eet and provide additional stoi:"age ca:pacity
for deposited n1aterial o After the bar has rebuilt in the ne't-1 locatian,
the stable depth Sllould be gr-eatel~ than 23 feet, possi'bly as much as 25
feet. This, hOl~jeVer, clepends Up011 the rate of removal of bar rflaterial,
a factor which cannot be evaluated from present knowledge~ The rapid
gro"Vlth of) the bar after eac11 jetty addition appears to indicate a relatively
weak littoral current and consequent slow removal of bar material.
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37 • Expressed in terms of jetty cost, 110wever tlle narrowe'd cha/:".)~~l
would 'be equivalent to 1,000 i'eet of additional jetty, costing $'700: ..K)O.~:
The cost of dumped rock gI'oinS is estiMated at $360,000, the annual.'(~harge

at 10 per ce11t being $36,000. The s3ving in annual maintenance d' ~Jging
would range from $21~,oOO up to $48,000, deperlding upon the final:!! stabil
ized portion of the entrance bar o The studies made hel--ein and iF:; con-

'clusioI1S dral'ln are necessari;ly tentative and must remain so uni J .. additj.on-
. a1 inforInation is had upon the currents nl3,intaining the bar o Ir.·lia gathered

should include not only tide, current and wind movernellt, but .. 1;;0 sanlples
of bottom material gathered from tIle bar, adjacent. ocean bot·:J~n and beaches o

The principal value derived from such data would lie in the l~ility to so
, shape the jetty challnel as to take full advantage of -tJhe Ii -I-Goral current
in removing sedllnent front tho ba~o

~ 380 Channel Training WorksJ In the harbor channe~~ maintenance
dredging is necessary-at ·onry a few poirlts below the SOl' c:lern Pacific
Railroad br_~dge; LOvIor J~l"vis Rallge, and ~Jony Sloug11 51" );~l COlltaining the
two principal shoalso On Lower Jarvis Range, section J.7, a long crossing
bar has forffied~ due to the tendenc:y' of the flood currr,:.t to carry in pro
longation of the straigh"c channel near Empire, while .Iile ebb current hugs

_the west shore~ ,This tendency may be noted on Plate; III and IVo To
direct the ,f'lood. current into tIle' ebb channel and eJiri1inate the crossing
bar, a liide dilce extendL."'1g from the east shore to c·~·(, off the flood
channel and 'reduce the sec·cion area would be necesfB,ryo

390 At Pony SlOl.lgll Shoal, Sectiol1 37, t,he sr (:tion widens to such
an extent, that the tidal current callnot maintain l 22·..foot deptho Pile
d,ikes from bot11 shores to contract tho chanl1el t4( nld correct this COlldition Q

400 Above North Point, the tidal prism wi]l maintain only a shallow
channel and use of p'ile dikes has been consider::d at ilnd flear SectiollS 8,
15 and 19, between Marshfi_eld, and North Bend, allo't.ving a free channel
width of 300 to 400 fGet o

41 a In Ist,lnnllS .Slot\gh, the tidal prisln i;- (311tirely too, sInal1, to
penn:tt tIle use of trc:..ini11g v!orl{s and dredging j,s tl'lG o:nly feasi"ble n:ea.ns

~ of channel mairrtenculca 0

1~2 0 The foregoing applies to the 22-foo t ~ 24..foot, and 26-foot
cllannel projects 0 Tile estimated annual harbor channel maintenance dredg
ing for the three projects approximated 0 0 4, 068, 1 0 2 million cubic :lards,
respectively, as given in Table VIII below~
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TllBI.£ VIII

Estimated Annual !'·laintr::nance .Dredging
Cubic Yards

Total IJo.le
Section, ltile O~3 5-11 1.1-15 3-15

1M B ....... ,Wtt

22 ...foot project 600~OOO 106,000 230)0000 338,000

24-foot project 800,000 390,000 550,000 '740,000

26·..foot pr·o.ject~ not estinlated 550,000 600,000 1 3 168,000
,~ ----

L~3o l~S,a!l alter'n,-r~i\;re 'to harbor· channel mainte11ance e:cclusively by
dredging consideration flas been giverl to the use of pile djJtes for train
i11g the tidal current illto an10re defll1ite and narro\v charL11cl in \'1hich
the e:Kisting tidal pI~ism liQuId be COl"npErt,ent to mai11tain project deptho

440 An economic study has been made of pile dike training walls for
tl10se sections vlhere t11sir enlploymerrt. appeared most usefulo l'}1e assumptions
made are: (1) Annllal d:il{e Qost is 6 per cent nlaintena!lCe and deprecia.tion,
J.." per cent intol')e::rt on investrr:ent, total 10 per cent; and (2) Annual saving
due ·to dil{es will be one",..half of m.airrt.enance dredging. Cost estimates lJere
based on 1,18e of Coltunb:la H,i"'v"er typo perrneable pile dilcc:;s of creoseted
mat(~rial, l\'ith necessary rjMpr'up protcction o

1..~5~ lrhis SGtldy, sUlnrc1arized belot1 in Table IX, S1101'18 that, .for a 22-foot
pr~oject, pile djJ{es offer. no ad'\ra~ltages over 111aintenance dredging, but that
fOl"' 2L~....foot and 26-fcot projects, tllcir annual cost, aI)pl~o:<imates Ol~ is
lower than the savings estimated from their U~

46 0 Maj:!!~~r~~!!ce l~~ Dre.dgj..ng E~nd Q!l(~~o FJCalilll1ation o.t' the conlpar~tive
channeJ_ sectiorlS J })late III, sho'tvs a sOlne1'lha"tj s11ifting charmel v-lit,11 silting
and scour :U1 :progress at the various sections ~ Bet't'jeen the survey dates,
certain sections have il1Jproved and others 11ave deter~ora-ted fronl the stand
point of na1T:igatio116 Study o.t~ this condition suggests that location of the·
project channel within the waterway so as to take advantage of tidal scour,
combirlGd \vith training ~10rks designed to maintain the tidal stream ~-Jithin
tho selected cllannel, offers the rnos"li advantageous solution of the problem
of channel matn··cenance, especially in connection "t·rith the 2!~~foot and 26
foot project Q

47 ~ 'I1hG desigxlcd c11annel aligf'.Jnent rnay be selected after location of
the t11read of maximu.zn current ·\Telocity, as Sh01iffi 011 I)late IV, a11d study of
the effect of various combi11aticns of Chan!lCl and training dil{es J to guide
ebb and flood flo~l alorlg the sanle definite paths o
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Economic Study - Channel Training

~£YJm-."'.,.--.----- lt6-·- ". f!~Z. -"-'li:"b ~:2--· ..·'"-f:2 ,.~
MOl"ohfield. rJorth Bena- liorth Belld Pony··Slough LovJer Between

Ml19 J.:oc,g:tioD. I .. 56X'" C}l~1L.'1cl lti.ats~f:i;.cld m _ ....__--lJhoaj. __ J:ervi-.l1 eRanrsg _t.Te·t"ticD

~

MTL ·nren, sq. ft~ 18,000 26,000 30,000 50,000 Lr8,OOO
t~ilTL tJidth., feet 5,000 5,I"C1O .1v~OOO 3,200 3,,700
r~een ebb priSl:l,

acre-feet 11,000 14,500 17,000 3S,OOO 43;000
Existing area/pl"'isnl

ratio 1~7 1.8 1.8 1 .. 3 1.1
Design a!"ea/prism

ratio 1 .. 05 1.05 .86 '.88 ~84
Design MTL area,

sq. J::-c ~ 11,700 15;.200 15,000 3.3 ,L~OO 36,100
Permeabilj.ty of dike, % 35 35 32 35 .35
Dike Wate~ section area,

sq~ f't,~ 9,700 16,600 22,200 25,500 18,300
Clear 'opening water

sec·t,ion area, sq~ ft. 8,300 9,400 7,800 24,500 29,700
Clear channel width, ft. 320 .380 300 940 1,140
Clear channel depth at

I.iTL, feet 26 26 26 26 26

a?-;foot .P1~ojep..t

Dike Length, ft•. l~,OOO 2,000 2,500 2,200 2,000
D1k t t ~25/f~ $100,000 $50~OO'OI _ 0 cos a 9.., _ 1J. :362,500 $55,000 $ 50,000Annual cost at 10% $ 10,000 $ 5,000 $ 6,250 $ 5,500 $ 5,000Annual maintenunc~ dredging

ell" yds.- 76,000 77,000 77,000 54,000 30,000Annual dredging cost at
lO¢/cutt yd. tt!' 7,600 $ 7, riO0 $ 7,700 $ 5,400 $ 5,000'tt

f... ,A
'. J.J'
~J

57,000
2,000

66,000

"S7

4184

55 ).(00

\.
55,400
1,790

31
\
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Economic stud:JT - ChaI~nel Traini~~

l>..f~J(~~ "" ~ .;:; _._ l5 J-2.__. .?w7 I±~t. a_~ 76 _
13.6 12.4 11.6 8~2 6.2 O~6

Marsl~ield North Bend~ North Bend Pony Slough Lower Bet~e0n

~J~:l<t_I,oca.tion ..___. Chnnn(ll .J.:m.:r:f'hf':i ~J.d _ S~9.~.l ~Vi~_~l1'lg~;I£tti.2.9._

gL"-±2.ot rro.iee~
Dike lenght, feet
An11l1al cost at 10%
Annusl est'd l~intenanco

dredging, eUa yd~

Annual esttd saving
Ratio - cost/saving

L....O!.;.O
$ 10:000

117,000
$ 3,800

1,.7

2,01;.0
$ 5,OO()

117,000
~ r.: J,.).no
'l.i ',uv

0.9

2,5L;.-C)
$ 6 J jOO

116,000
(. 5 6nnV ,ov,-,

1*1

2,320
$ 5,800

190,000
1,\ C ~oo
,~ ';J,'J

0.6

2,120
e 5,300

110,000
t 5,.500

1.0

:ljj ,000
$ 6,600

0,,8

1;)!£,,000
$ 6~flOO

190

260,(j()O
<r; 14 on()
).i ... :I v ......

O.~!!-

ljU,OuO
C 6;7500

049

2,2/.:D
5,600$

2,l)~O

6,100S\
~

2 j 5S0
6,/>00s

2,080
5,1{1\)

..
(.c'
t'._,

I",CSO
~ 10,200

1j3,000
$ 6.,600

1~5

26-foo~_.Pro,Jiect
Dike lenght, feet
Annual cost at 10%
Annual estfd maintenanco

dredging, CU~ yd.
Annual est' d snvi~ng L

Ratio - cost!s8ving

~.

\. •.A,'l)
'!_~

I
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19-41

SCttl:i116 Rn"c(Js ..... Coos 13~Ljr BottO!.l ¥J.a"Gerials

Sect.i011

t),v~·~a·gn se..:-tl"'i'no ra+~ .f;~+ /~~'in
• .\0 c;:;:.l C .. "-I J _Joo t:J G u~" .J) ~ 0 .. IJ._.... ,

fro!:t Cllrve - lj~64JoOO d'" ~~1."""""_"""'_.~""'~. o~88

Average seetio11 lnell},1 elJb IJoak,
bottom velocity, ft~/sGc~ ~--~----~~~ 1~73
1~st:l.n1ated [lVerage dept!l
of channel_ feet ----~----~---~--~--~8
Cfin;.G in su;pellsioll, rninutes ---- .... - ... -- 9C11
}\verage distance ·travelled at
mea.n ebb pealt: botto~n velocity'
before sottling to bott.om, feet ..".... - 9i~4~O

}~9 c· .Dredger spoil GJ.'lould not be drunped in the deeper P02v clonn of the
vJatertva;y" area "t'Jl1er{3 the some tidal nUrrel1't or:i.gniol1y f01ming tho secticn
is certain to trenr::por·t the durnped Inater~ial and l"'edeposiiJ it ill trio shanla
whence it wae drcdgcdo

48~ LccatiO~~1 of the dredged chanrl£l a:lollg the pa til of maxinlu~n SCOl~r

Bl10uld r-educe 111ailltaYl.c;JC0 dredg:u:1g" l)otl~ 'by r:iir~:L21:.L~:,i11G tlJ.(j initial e;{cavu
tion a!ld by u1loidlr;g Cl)~r}~erlt SCQu.r apCl.Y't. j~:r\02n the C110SG11 c:harnJ.e1:J 1'1bic11
't·]ould 1l10VC bOttOit1 n~aterj.al,. later to be df~posited in tJ:l~3 deeper CU'G-: S1=0il
fJ;om the dredging cf>era·c:i.ollS ri'lay be disposed of advc:ntag€ously, ei'~her i:n
t11C \va.tervray adjacen:c "to bu"\:' outsido ·tti.e navigatiol1 chaliricl ill order to
a"void enlargorGent cf~ tho ·crcsa sectio11 ure-a, or olltside tile 1017 vla·~er liIle
to form zone dikes jl ;]S a contir.1Uati.o11 of pilG 'dil~GS to lJG buj.l-c across part
of the waterway area:

· ..

132

50.;0 Ebb Pump1n,p; O'verboc~l"'d", In certain typos of veJ:;j- fj.ne bott'Jm
Ina-Gcrial, ith.as bocoIiie accGy::tecl practice vJith hOIJper dredges to ptli'11:)
dredged lllUterial o11E:rt)oD.:cd, on "tile ebb tide J allovJ:tl1g triG suspended m~teI~ial

to pass out of the drodg'.=;d area on t,l1e tidal current. In Coos Bay: the
bottom 171,3.terlal falls irito three gericral groupo: rn'3diw:n SCll1d j fine sand,
an.ct Bilt~ TIle settlirlg Ilates of t11(:oe mater:Lals j.ll still we..tE;!'" hC:l:vG bee11
d(;terrnined b:y expe~cin:el1:t 1\7itr! re~:;ul"l,s BUmrlUrJ.zed on Plate XlI-c Gurv\3s
}18.v·e been clr.:nn1 t.hrou~gll t110 platted r)oints of expcril1~ental settlenlf;n'0
rat o Cl}l(")'q~n(J' t l lr.l ·{-1"'c.'r'I'c+·-lcal I~a·to· ....)-r C'et·t'ev'(:)n+· ~C' der···l"t~e·a1 '~rom r.:'1+-i'~Y....... , 0... h..L ""D J. v 'J ...c J'oJ .- v-_ ~.....oJ.- "'lv! v, ~v , _ v J. I"" v·.... '-4

of the movemerlt of todies in visquOUG fluids~ The possible drift of
pumpGcl rna-corial is SU.rt::1113ri.zed irl Table X.

.-5•••••••=.=-:····e"-·:~·?··s",~, ~=
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51~ T.he dis-Grnce tru"\relcd b~r }:>lunpcd sed~:i.lilEHlt is SllO~'m. £:.bove tc be
ol'11y a fev] llLu1dred fcc"li l;ndor t,11e .In:)S"C fo:vOrtlbJ.e conditio~1S C~.t ·the ~G:1k

eb-b f"lotlJo l.S8uzn:Lnc flU <xverngc If-l:Ge~(,'al dispGrsio~n, due ·to turb:.llant, .flolY~

of- 20 per c.clrc" thero :ts Iittle OI)I>JrtJl1ity for '~11e sedira:2rrt ·to drift cut
oi' the dredged chan.nel before roaeh.ing bottom.. Pract:Lcally el:L pU1TII:ed
sGdi.D"tsnt \.~·ill sottle almost irmnodiutely in tt~e dredged cllanncl~

CONCLUSION

The follol:1ing C011eltlsi.ons ar'e drawrl frorn tile tidal (;11rrcnt st':1cy:
1 ~ Study of tho elTtl~arlce ba.l~, lJ~_trt a Viel] to narrolling t:.1e Jetty

chal1.nel through usc of grojl1s ii~ the conelustOl:1S flare tcrrtatj.vely set,
up are verified" ie· c:esi:cable o

2~ In connection with 24-foot or 26-f~ot projects, location of
drcc]gecl char~1c18 to tal-~e fl.211errG ad-lantage 0:[ tidal scour :i.s d(;siratle~

30 Trailling c.:1J~es 1'Jil1 aid in chan11cl alig1nent Lll1cl :Ln reducing
the cost 0:': maintcr..aL""J.cCJ drsclgin~ under 24-foot Cl11d 26-fo(:I'(, projectG o

I-Ic~~'e1ler j the estimc:·.t.ed sa1lL~gs U11der the 2L.-foot project are so SlTs1111
and rT(ible~~,t:1.calaf rlot, to t'rarrarrc farttor considel"'ation of di::ecs ~fol'~

that deptl1.,
L,.., Ebb pmnpir.Es ov"cr-board ~Ji.ll not. efl~ec:(':Lv'.~ly rCl1":OVC clredged

!lluterial frOf:1 the [~tl"igaticrl cl1.Dl1nel o

Oscar o. KUellt~z J

!1ajor J Corps ofl

El1.gi.lleer~)3

District E11ginQer 0
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"F':COTI1 COOD H3ad, ·to Iiecet:.a r·Iead' J :tbOU.'ti itS rCl:lJ.t~~}.-, -Lh.e {~c(.u;rt, (~U11si:rt~J

of sD.nd (itliles I)aelced tJy rncd':31'utelJf :lOll 't~()cjded. lli:tJ ~3 * In t.r~I:'~ Il(1:.~·therJ:l

l:[or·~:l.on -lille clune:.3 4.~trd 'lv.it.o hig!"! and COnSIJic'U,ous frtnn CO:;:lt,X·~tst '; rJ:t.h
-tI1G da.~ck t,1:eoH lV:~tl1 whie!1. 'Ll'18:'l' 8.re p.::rrtJy COli(~:red.,~, J3c~cl~ of' ·i.J1'1'3dU
l}()o(led dllilEH:3 are, a 1111~Tlb~;.j~ of lal{~~fJ drainotl b:), SIr;111. GI'eeIG:i '~jhr')llgJ1

'0JI0 8ar~(1 1)eftel1~~" "'~, .

..~.•~

ll1:1.1e
f"

nccos Bn~r if) Gbo-t.:rt :L3 nrilef3 jJ1 l'angtl1 b:r on.C'~

a: t:'..6.GJ~ a.rea ofl nboujj 1;; sClu,crr-e mj~le5 ~ H

..~

uCO~)S H:eu.d J 220 .fe(~t ll::;"{~;l, 'is tile Sc'atrlc,:."rl J.:jo:~.nt a1:' tliG G{r~::"ance

t.o Goos Ba:! a:nd :'w:!-c'fJ 1 ~~_Ild 3/4 li1:1J.(~s n.ort/~.l E~L,nt~";':':u~d ;rOj~l \~J[:.~}e lL:'l:Lgo
~.. '\, I" '.. "~l\.. 1· <. "'" a;,. '1 • 1-or)' f' · 1·.t- ., 4 ..J. •J.*)..gi1"G~CU'3e.~. i."le c :u:. I S < ...'e, aoo'L'"((' , ee"'c ~1J·2t.ii arlCl \j{:'~~C/iIJ..l1&.. ..ie 1: 1

GG'Jeral. Sli'laJ:t :cCGlcy .pOil:t,5 r,t'li."jjhs:ind. 'LeClc;1es ~;0t~~c.:cr: tI~~lc].n. h

Ii

nCa:?o lix'ago, 29 1ll..i.2.es n(rr··trI\i(l!~d. of" Cal)e :3.1al1(~o'j :~s a.Jl :L:LtJ:'~(1.:r21a..r,
jaggod,. joi~·.lt,·px·ojec'(J:l.£lg. DJ'bout, 'orle rni18 .~:c()Jn ";..':lO gOIl(:j.0I·r1l tfl"'~eild O~.~ tb.e
-·O!·:\·"3·I-· :f'''' 0 n·" "~1'1 J:. ..., "'f .'.. '. M 2 .~. ,~t '1 .. " 1 ;.,.. . " ...~." ~'" d" ...··1 .....
(" ~lJ ti o .!.~:s ~e .....~.. ,iJ. ( Lace \,,1 v!lS Cup0, '~l !h.I.'..O,·j ..... i..n.1C ItOl \./n (;1.11 S")0'l.I~i"'~'

j.a a nfi..r.ewo:'; SPf~1~'3el~t r,jio6ded t,!:lbl.E!11'311d ,0 fee "t', lligll \~'i1ih ru~;ee(l ,3.~1d.

ol\olcen cli:efs £i.n,i outlyj..l1.g r'oc~{s of 1~}le f;arno :;lej,,2:ht vJlricll f'Jr'me:L~l~y

l.!i3J:ae ;J. P:3.. 1~·li ()j~ it 0 I!1Jn!i;di~tt,r3J.y o:·:·f t~·;~e (.~apG ~.1re ."110C£ eX'colttl:iytt: l"J,or't:h-
\':T(3~J'tviard ,for al,olrt:. ont3 IrJ~lt:j- f a

TIle 30 f'a:tillOJ.Ol Gorvticur l:).()s ;L.5 rrr5.1es off' ;',113 '2i1dn Gi~ tllO ;jet)t,:;~(i' Cln<l
';',J10 60 f'at,horn con·i~ou.:(" is OlJ..t. appl"oxiFatel;{ '7 ~.·'::Llcc~, Svf'f:b:::Le11"ii ~)cttr:.(.:.:~,ilg[l

'~iO d.ef:tl'la t.h,e deep 'ti:3.te:r· cOr.i."(/ol1rs haVfJ 1'1/)'(, beGll nk~.6:e,

'rille gelle:~aJ," cl1a~~Lct,~1" of the coast sDut11 0:1" Coos l-iE~acl is :Ll1us'LJ,luted
~)~r the r)llO-c()g:r[f..ph~l 011 page 2 Nortll of~ 'clla en"L1"DJ1'Cn :1.8 a· lorlg f;~'.:·;.cl spit,
.::o-··· .. :dn::ll i 'U" '-'.L~1'''c~'~e·;.,B;~lg .~ n ~-i ,~v' ,::\+iO'\l +·Ol:fll·~·t"l~' :'be d"llT1E:'13 1'!7'.J""L,('~",·;7n ·...11 ~0... ~lg_l;S.·',~.J~' ,. " ...."·L ... ~{'J A.4i... lOft -- 0"'· "'-',;,..-.", t,.", 'J .. 'I.-> ·."-to ...... L> t.,J J. -... A¥l,. ..,,_ vv-, 'It "'. - _ .J

;1}1?uJl111t ill"l§Q..EL~~~QJt-lo;of· Tl·"o CODat ~lJ_()'ij !)ul:l).:i.8110Cl in. 1?~26 Cf)!lt.a.:i..I1G trIle}
~::o~LI.cl; ~!..i1g d65 c;,~i p ·;j:l.on..,

GOOS BAY~
3t...~"'iJ""~4k"'" • .;.;,:...~",;:t:~I.~;J"...

Sov"z:.rr·al i310ugllS (L1'\(j,:\,n ~'f'GO -title l.:'a~r }r~"Gp(S:r B.nd. tho tOl)Crgra'l=~r~~.Lo 1i'.Ll) ill''''
~ ~J;tea.tea a· ~{·H,trl\1r· lUJavjr .l')'ur.t'-cfi~ \-Jh:lcll ~:J'otll(~ teYHl to l{e(~r} tll~~ ellt,x~~l,IlC(: CPC~l~

rl>..() 1'r;-:~'''''''-' ~ ~Yll1·t'·1.",1" "'''a"' 't"\"1~r~ll !"l,t.. r·'(yr'.t ih"'j'n("'rtl r ) ,,', ,-, t..r{~ "'li_l·le1r..',.,.,\'-"_)~;, ...".!..Io .. 1.~~:;'''::'.1.i. ,c.:~,I.; &\. .y~ ..... ~ .t"';l..f;.,,_ ~.. f..to:.J .:. ••1. 'J \,j.lw t-" ~~ t .••.}..\.)'", _A..., _ ...

i _ ~ - - - ~ - - -. ,- - - ~. ~ .- -
- - - ...... .. ._-- --.. • --Jlt "-:- "'_ ~-"",-,-..-:,... .. .. ~-:----, .. '"" J --_.J" -- .. .. _ "_~ _ _ _ __ - -, _ _- _
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T11G ri18c·:.ln rtt!lge find 'the diurnaJ..~·:·~~an,~o
:for J.930 :iG ;;~S J\)lJ.ows:

.tF'

Ceo:, En:l Elybr';-!lce
Er:'lpire .
~Icrtll l~en.d.

1\'1(:111 3 ;~}.:f iE;ld

u :rll():te is 1.1Dua.lJ.;.... n. C:-t::.1,"'!'f.)11t StJGGI)i:ng c:Lthe:c 1ie tl1e rlo.rth ::::-r
}}(.'.l..lth ju..;t off thejet,'t21 and this current :;hculd b~ gC:.arc~ed Gg:;,inst,~
eSlJc:cia.Jly :·;:Lt.il \ref.-js~ ls IJ3..Ssj..ng cut, \\. ~~.

In, COI\;ptrt,tng tlte ticlel r;jJ:m~:J the U. ~). E.~r;.gi}.1CCl") Off"ice Ett ror·~.l.~11(i
t!.sed ttle lOlJ Wf:.t~l"' £:}:oa. l)lus l1alf tha ar'CDy bf;t"i~l:;er.:\ hj-t~ll ~fater' a::d~ J.::v~
"i.l~tcl~;·~ U"~~l '~~l~"t~ t,..,s·~(' +hl~ +,"~·7 .." ?I1,-,. ~.~ ]1') 1 co-ua''''f''.3 ",···:-i ..'.~ r,'n'a' "'(,~le iJ·-..·.;.t"'i.,:,'::.lhe;. \;.;,. •.. ~ • lJ j._~O :c. .1.• ":;" \oJ ...\..O "l •._\._~'~~. u, .:::(.... ..1.0 ... f••• ..:.. \~li' ... li,;i ,;,( .L_ .. l".- ,j ~.•.\ ..... ~_ .'l. •

!)riU;il l:e'tj~;Jeerl rnC[j,f.l l(J\'IG!~ lot·] l-ia:GC r and mG~::£l ilig~le:~· 11j"'2;h t'JCl,GOI' :j.s 9('" 16
[;q,UD.;·:"e r!~i~c i\;et v

137

;" .; $#, 1;sa.

The tide i[; c1:iX.1TCl w:Lt,h the long ru.n..·out Zollcuing the higher high Y-;o?.tel'"

~IAVE3 end CUf~:(E~N'IIS.·.• l'h6 ·r-D.'\!.6 act.i<Ju at, Coos ray r.iE'6l1.!S to be oxlirew;]y
-;::or-;r;·7~J,. ·'\1"",,-~-.w;,""~~::··';·~"'i=:~~fc:(,.. ~~~') t>'/"J ....1.; ·""·'·~' __:t"'l,_.-:..._\c ... ,'\"~"'C"'. r~1 I'J ,t"'lit" .~,;: (.l· t'-.,'\ .J-O .......· ... Al, J..l ... co.,,~.t.(.:\ ... ..... l;;J ••.L1 It·'t(.J·Ll 4 ...,~ 1. ep..".:r. vel~ r~E~ JE.l. c.l\.'r.;:"l.C~""'A ~ .. ( ....J. ...... :lO.~lv... .L\" 110

t,il11e of the j.J'.l~3PEctj,.Oll, : tl~~o 1.~D:\:rCS ~iI~,e~co I)e~~~c:ll~2' lIP so as to [llniost ter.ell
'_1 . .'j' ". (, •• .,' '-'.. .., _. •

"'en.e. e)20SS !i10~:tJ(-jrlf2, oJ {,11E;: ·rJrs;:~T·.Le alt,ncu,gll'110 U.llu.sual t~:;.rlG.S lla(~ teen In.-

clicc~~;~ed Oil 't!tO \vcL~JtliGr rJlafs dl.l:cl11.g t:h(~ l)xJ€ eUG/jillg per:i.orl. 'fhe violsr ce
O ~rt;~c·... ,~~ ... I(:J:·'" .'jC'-'; ;:..l~n -~n(·li.··:-:'l·}·c,·~l ;;':iY ·~·llf:) r~n.·,l4":C!O "lo'~) 4 0 ·,,:).'.'1"..) J·,\:"t)··..;(·)~ Ir...'-.'J... ~ ~J\;,. V J";; .,,\..) •• ··..... u. ... ......_C·f..40 v.; \.;l.... v_ U.t..< ...l~.~t-,)V t.A .......v~. l1X ... v tJ .......... j .. . ,. ..J,

1..91'1., chunp:Lng \·,a~ dono "betMccn t.hE' fair,.c.,r ond -c.he SE.,a tuoy.. T1is );f)t.C~1
(:"hC";i'ir-td '~',I"" :-:7 !....e(.~..;· '-;Yl .. "j T.-~·-.'f.)':1 'i-",-"rC'~"'P O">(FC'!'1 ~i,J·nu"·""i·;",t:"'" "''''('~l'''-;'''('''l +1,'(:., "~':1'IC"S "':;7"0"-....... ,,;~..... ".:., ,'t.J\.j...J I .... V (', -. L. ~;; ...... \: ...., iJ i....... J'.\..... v -\. t._ CIt ~ 1. -L....o ~-;,) \',;., ...:,U V 1..... ~'J..-. '-". G.. .... ,

s:3..ic:( -c,c (.:'[1(';8.1: j n 60 ·tf) 80 :fec·t oi" ,,~-a.ter~, ..

.
Men._ ~lt the G(iOi~;. E'[;,~r Cocd't ,G~~~~:'~l St.r:.tiol1 8ttrlJ(~d ijllt~.·~:, t11:.; :;-.l()ocl C L1rrcc...t. C',)lI:€.;fJ

j.n. 1.1'1iJa'(,JI'iUJ.y ')\'er the 1·,>llG~:.f: :.1:~~:car.J~e 1)1l"~ tIle:;bb t :l.de ·uDv.GI1Jl S 31;3 :~;( ·):C.:'l--.

~~S~i~:~~;' ·o~l·.th~O~:.tt~S~~~~~~~~c~;~~n:~~te~· t~,;tE~i;;n~~~; f~:i:l'~~~~~'t~t;'~~~g;~i
out cnlt that t,}::<~ i'l()G~l CUl');'e.:;~:t,' COB1CS in. e}:-;jl"oji1eJ.y strOitg ::tI'ouri.d. tb.oLortl1
;lctt.y-~ ThfI'(~:!.S t:::. t::l:·~p.·11t dii':Cl"Gl)aricy ill tIle t~vo etaLelii;cn:03 bU.t bot'.·l irl~"
~~1 c~··c:·e .':.1 gt;:';IO"~"'~'~l r.r:' !·:·l·);:;;·a· ,}tV# Ct"·;"w)t'·n'-'£"'l~+.f lio-:-I~('j't::"e"/· of'·1 (iu·l'··i '/lg;' r'1":""}er-j "lls "h'r~lT:ed
\..i., ••". ~'" \.1 ""'" .... "" ..... .J. ( ....... u""t. \J ..... .i. '-4 '\",~I...~.. ..... pL~L.!. v ~ 11·./ .J ~ ~., .". .... .; ~ •....,.?t.,.' '..... V "h '7,v _'j:

:bc: .tl.1e b~~y <fIlE' 1j.::~,ual1.y· t'OU.11d. #~~.1 t11e ~*lOI'·crl 1)oac11 \~



P=revlclis ·tiO tL:1 C()l',f3tl"l?C·t:LOn oi: ·the sou·th je'bt~l ,. ~n eddy occllr:~c~d

on tho ebb tj.de COl.:.t!l of'} the inlet as S11ov~llin the ac(~Ornpal1yi:ng 81{etch~

~:11if.j C'Lt1:~AJ:-cerlt pi;;Y'3iLt'Jd dU:l.'j..rifj tile i):lrs-t twov·thil~dB o:r tIle ebb cUI~ren1j.

It j.8 t~;:),c orinicD. (f' t}lO c')ast g-tlurd~711en that the gelleral of'fshoz·e
curr'ezlt is £ou:th :1J,~ ;?:llTJDlC:I' D.na llt)rtll in winter which ag.r'ees roughly fJi th
tho stt'tdiofJ e,f ~(,r.u:>::.:~<1e" ltr .• Cole s~~ated tb..nt ati all. IJoil1.tS belo\1 Yaquina
!'3a~1J tho p:rte\:·clil1r.(~ cU~,-lr(21t is SOU·tllCI'ly. The chart~3 of th.e U.;s, 8(1 Iiydro·..
gra!)ilic Oi'fice el:-(~ comowha:t con·tradic·tory as rogards tIle coas~Gal cu:~rent·.,

·The cu.r:~~c:(lt char~to e:lo'.l tl aou.1tjncI'ly cu:c1rent b11t~ the current Sl"lll1JOWS ~:1earerJt

tIle Sl10:~")CS C11 "t~,o i;tlG.r-ts of S·\tCl"'age meteorological corlditions b~y mo:.ybhs
~re nortllV]~lY'd ~

~~la·tJE?\.rer t]:~ e Clr:~l:cox.rt[~ offsl'lorc Tray be" ·tl1e t"n.~j:Ger is C01111:tnced "tho·t
ti1(~ Iit'GoTr:l (r).:cre:~rtJ e:1..1o tOlIJUIlda tho lnle4"G frolH both sides, vlh0ne~ve:L~ a
cu:cr0:,1t c::::tsts o 'rL:....:~ (;llr:cor~t T~lay b:3 a part or a main southe:rl:r CU11J::'l811t,
~~ ~:·i.z~~~rt-ol~(lcI~ ct;.d~:l i:1du..cc~~ l~y t11{3 ol)b tide or a l~~sult of obliqu{~ \·\')ve
[;'.c·~~j.()J;.1 l)~rG tl.-~o r.e"t c:::wt·c ct :ls t:he (),:s:;e ~

§l\NTl '§!;~11I~§ a.~1(l f:!}~~~~~ITJ~~S~f~ S'Cl1d oanlf}les were tal~en on botll side~J 01 the
~~l'r~:~1'al1C(3 a 1.i ·the:; t:trL~:~ 0:':; t11c :L!1s:Pect:lon b'ut tihe sB:nr>J.e fl~om th{~ bar }lad
()eCT.l o'btai:rl€,d sc',e:'!il ~;·earfJ p:ccrtrioTJ.sly. The e11alysis S110\led t110 folJ.o'Vjing
:pe~:rLll'ts;
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tJ.lhe variation in s:i..zo is sliglrt but I)e:l'b~11)~) irldj.cat:i..ve of t!1e sand r.~ovelnen·0~
TIle coarsest Ii1ater:taJ. l'lU[) forced on the bar c:11d the ne~ct, coar~;est, 011 'tria
x:ortll beac11~ trIlls d:'Lstx-j.btrtioll agreeD VJi·l:,h tIle C011C]:usicn tt.at the lliaj.n
sand drift is from tIle :no~'."t}~~.

The 1)eacl1 is hard ijL~clr.G(l and has a s1op0 of abOtlt 2 degrees eo

SAND }fOVE~iEI\;~e ...·- The fir-s'ij ~311r'vey' of the e:l'trance t,;as lnado in 1-851 'CL.t tIle
only map' 'cfIt. available t.o the 1i1I':i.ter hc.d boen corrected to 1889 e-r d, the
e:i(tten.t of t;b.e corroction.s in not. knoTffi tI Other Gl1rveys rCEiclc ill 1878 J 1879,
1885, 1889, 1901" 1907, 191~~ an.d 1914 ul)poar ill .f\PPCi1d:bc Y~\f ~

SUI41'1ARY ci' CH.AN(.TJ~S at, Er~'IJRANCF~~

---rt6J ~"'"itJb3-:~ IJea~j{:"~~~a:1c0 bct,1'1Cen Coos Ifead and lOlv....~v.;1te:c 1:1..l1.f;

on no:pth spit, 2000 feGt~ [t:Lstance tio Il:igh 11ater- 4r(oo feGt~ IGpt.h a.t
tln:~oat, 60 feet II' Dept11 over' bal" 13 fcotJ\\ ?laJ.n ch3,rlnel passe;; "Jith.lrl
800 ~fGet OJ~ Ceos ,!iead Ulld then. runs If 1.l.5° \.J ',t

1878-~· Least. distanc3 COO;] Head to 1m. water North Spit, 1:';00
feet~ I~Iaxiri1uln depth ut 'tl1rO':~Lt" 56 !'eet. ot) Del)·Ch 0"\;'01· bar 1111certa:L.l
bv:c, appear's to IltlVe beoll ~tS li"0tle D.G 7 i~eet t Cha11nel

J
500 i\~6·t

fx"om Coos flca.cl C11d 11ass~'-n.l11g cl'Otlr.ld "Lcvlo.r-'ds 110r··li11 sp:i..t [;·:l11Ce 1851":.

le'79~ ... Lov; lla:'c,Gl" line OIl IJort·h Epj__ t. rfioved SOUtl1 600 .:f'eet' s5-nce
13'l8 anrl nOl'1 aJ.n:~ost, ave:/'> laprJ Coos I1CQC~ ~ Distarlce Coos Head to lCJ!rj

\~Jat8:c" 1200 feetr~ Dept!ll ~t '~J:lro'at; 55 ~fGet (I 1'{a:L11 charu1(31. paJ."aJ.lclo
nort!l Sl)it,~ Dept11 oveI~ bar tlI1.ecn.~tairl 1:1'l.rb a~; litt,le as 10, ~fee';,j :Ln
GIJots ~

lR85-- BGtW0811 :18 r

f9 ;md ,11l8S, a spu:c dike, 1500 feet longi'fcu;
constr'uct:6(1 on the east side o.r t11c C,11f11111el and ap!)(sars -co hcrv·~3 I1acl
a. \Je:cy ,prcn.ollnCGcl GfiJectl. The }nttil1 e-J1D.xl'nel TJelG fo:cccd i:nto a .inJI~C

118e41~ly c.ast an.d 't-rest d:~rccti(ill t1l1d ·Ghe lOl\T lJatel' 1i110 011 the IJoc'Lrl
("'I ". 1 d .. ! () '0 f' ".'" . · . ] 1· '1· ~) ,,'uP:l.t, reC(~CLG'" aDorrc OLi . G;~)'G~ '.triO Ina1.rl el:..aI1JJ~) . T)a.[}~~eC4. vlJ.:0 l:trl L~~ .J
i~:)8t oj: COOf3 Hec.d c:n::::' '~':lC:l :Cc;U N 3;;0 l·J. 'l'ho mi:1imc:n dCl)'iih OVG1' the
1-~ ..~'1-'_ '~,1t";\ ~ 9 .p1·."..3I~·!· U""r' <!-bc') ('le'.")'1<:1 ~.,. +he ..1'.11'·~("'~"<~· 'T.YI,"~' o,\rll";,T "Q r,:~(·,.,l+ .0"''' ~1+l.,r~e~'l
),.oJ(;,,,J. \;'''.lo~ _~ ...... v It 1.£.\..1. u .. " ..t..i; ~JJ. ~ ... t.l u .. ". \..!1 . .L. .,,~~ lJ V. \:~10.) .I. • .,J".(,I Lf• ...'. "', "v v '~. V~\IC: ..

186]. and 1385" t11(~ rligJ:'{Ha"~Gr lj.ll0 011 the N01~t!1 Sp:lt rGcedecl 150~) feet ~

1889-.... 1.1e"tl]eerl lea:; Ll.lld :L809 j J..JJ'trl ~lC:ttel') J..llle ad\rancccl SOl~t:11ies·G
~'1ard StJO feet, J C011strllctin,t~ ct~~n11Gl and ir.t.croaaing delJ'tll [~t thl-- Jat tiC
!,7 :tne~·~· "P}'!O' "n!"l'~ 1'} cl(-,n':"'Ylt:)"I l'l'-" Ct .....'t,TUl'·lo C:-'C·~1+1·.Y'I~7'-1 "'-0 T'7 r:5:\0 TIT ':l ...~ •.'! ','. ;'"'lt~..... ' .• ...,c t.., 0 ...1".1..... .h c~~.. ~ 1>~.'... 1.J., .~.J. ! ( ..... ""', v tI 6 v l)~ 'J!. .. lI __.... tJ" l·, .... '" .,./\...,I H .....l. ...\..... .1 ... .1."

least deI,)tll 011 t·he 1~angef3 lIas ~J.,l feet fl
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1901~- l~l'Ghough the Uc So Erlgil1.eGl'~ .Office at Por-{jlan.d {3tcJtc~(i

'c,llat th(~ .no!~tb jC3y;ty 'rtJtlS l?egl.ln al}Oil"(j 1880J it in beJ.iG1red tlla.t, "tjh:La
is iI1GOj~~Y:Get as tklG J~irst Iri31) to SllCtv ..tellin jetty is dated 1201".
'I1he SPUl'~ dilco lIas l)cgun cl..bout 1880 0 r.lai11 channel l~unD tJ 60 \\'~

Deptll cUt, throat ~.O feet o ~ [181J-Gh ovor bar 20 i'cet'Q I-Tal) indicateD
. f'ill on florth Gidc ox" !lorth jetty" and recession northl'Jard of lO·~1

't-rater J.:U10 01~ 1500 foet, ~ I·Iinin:.U111 distance beiit"loen tJett.y. and Coos
Head 1900 feato Creot of bar 1500 feet beyond end of jctty~

19()7-- CllaJlnols runs N 66° vI. I11axLrn1..1m dcptll in threat 70 j~Get,'
o;f£ old Gpur dil<:ee JJol)t11 o,r<::1-' bar 19 f~eeto DeGp hole s1101tm at Cild
o~r jett~l ~ Shorelj.r10 11us built out e.bo·ut 800 feet 011 110rth side of
nort,rl jot.ty Sil1CG 1.901~ ,spj:c, beginning to b,uild 011. cant side oj~
Coos lIcud o

19J;2-u, CharJ.11cl :PU11S I'I 6!tO \'I e DC1JtIl ill tl1roa,t 60 feet~ DC1Jth
over~ bar'" 15 fee'c o Erosion !lortll of jetty btlt filling occllrred 011

· cha11nel Glue. Crest of bal'" 1100 feet off jetty <) Pronotlnced SCllld

spit on cast side 'of Coos llead l1Ci.i 2000 feet, long c

191L,-- Erosicn nortrl of' jBt/GY an.d filIon channel side ccn1~i11ue.,
Depth. at~ thI~oa'0, L.6 fee-0:> Depth o'ver bar 20 feet vJit11 ex/est at Ctbotl"C
erld of jetty. Ch<?-n~1el rU.I1S ~J 650 ~J'¢

19~~9~- Date of~ issue of' U" S ~ Coant a!ld Geodetic Cl·lar"li No 0 5984.,
1,1ay 19290 Controllillg dept!'l over bar at tllis data" 25 foet~ Depth
il'! throu:t J 56 feet oj:f Sptlr dikco SOllt11 jetty complotod and accret,:Lon
has bui:Lt beach 450 feet sea:tJard of olif·fs,.

Briefly) tb.e entrance c11annel lias ver;r tmstable prc\tious to tb.e con~:oo

structiOfl of tIle rlolnth je·~ty nrtd exll:Lbited a tcndCH1CY to Sll:i.l1g (:trounc1 to
the northtlclrd~ Eetl'1GOrl 1861 and 18?9J t11c inlet expericIlced a. consj~derablG

sand. }1re 8:31.11"0 on tIle nortll side alld tIle spit built so'uthtJard v(~ry ralJidly 0

Bet'iieen the date of const:ruction and 1907 J 'an accret:ton occurred on the
nortll side of the jetty b,u"t this lJ'as follot-Jed by an erooion e~nd a SiIJul
tanoous fill:ln..g on '~h0 channel si(le~ It, ia bGlieved t11at tb.G jetty \Jeather~--...
eel dOTtln du.ri11g this interval and tl1a:t sand began to lea}{ tlu"lougll it i,) PLlfiP
thou.gil the No:rth Jetty, lIas unable to secure a 8tablc~. deI)tll of 1{~ore t,llD.l1

1!~ foot over t.l1G bal~tJ it did fix "the dirGG"tion of t.he Maj..n C11a.nrl.el 'tl:i..tll~ln
.rathex' 11arrOl1 limits 0

1'116 sand dr·ifts ea,sily 'Ui1der \~ind actiorl llhGn dry.. Beach grass plun'~ed
011 the north ~ide al)pear)[J to be ~)ucce~3sful L.-." decreani!1g tlliH \1'inq drift e

T11e long saIld spit 011 the nortJh ·siclG -of' tlle entrance and the gerleral
conf;iguratioll of tIle s:horc indica,te tha"(j t~:le sarld TnO\7emen"t in the paut lIas
been south~v'aJ~d~ 'rh:ls conclusio11 :Ls also substantiated~ to sarne e:i{tcn-:~ by
tIle variatiol13 irl t!.18 SaIld smTlplos"



ii'11o 1~o11o~:J:Lr12~ r.lt:.a~rL:~_~tjJ~r-.j 'C{C1:)O (~lrc(l~~cd f1;om t110 Coes Ea~r C!1·;~:Cc.lli,C;)

a.i't~:~l'l 192L~.:

XT~AI~

J_92r~-'::-;
1925
19~~6

].92?
1.928

J925
19~~6

J9~!7

J923
:L929

yDl'1cls
;y?"L~rd[J

yards
ye,rd.G
yards

~~~[~fL2~~~L"t)~ ·iJ(~~cy 1J..ttl0 :Jj1fcr-rrl(rt:~_cl1 11Q.5 o1)'ta:~J:lecl l"og2.1-ldi11g '~:,b.E.1 spu.r
011 t11e cast, side o:f tl1G c}lDr:~rlcl~ It lI3.S 1500 fGo~ij in, lCllgt11 [lr:d lJE.S

b11il"b 1)e-G1JCell leal ancl le8~;v

", .,
C~lh.:e

:'118 Nor'tj11 Jetit:l 'H2~[}, l:;egr-n. abou·i~, 1891 2..rlU COl?~plotccl ill 1895 v Ttl(;'

j~1111cr~ I)Ort:1.,c~.1 1'JQS do:rlc:ct(}~;t ~~·.:~C'J:f'·0}:li:}'ard. -to ;~~c·t UfJ G, tr"liniJ.lg 1'J\l11 op~p()3i'GG

'tIle orj.ginal f.3~P11J:~ clil{e ~ TilO lC11g·;~}1 of ttl::: :3t.~c£lj.glrtJ portion acting t13 a
j\':.~tt,:y" 1:,7£1S D.bov:tr }M;'OO~) ~ec:c:t. aXld. tric c!"CGt't t11)7.JE:arD to 11ctVe })eell abo-v-c 11:1.g11
lJ'~lt-er,~ Ijittle ::..11fo:::rn:'"::!:Lic)11 C0111d. 11G obtBJ.l'lGd ~c8gardillg t118 ol~igj.11al :~·~.c:j"g}IL J

Cr()fJi~-:::1ect1o~.1 or Gllt.lraG·Ge}~ of G-borlo used B'tr 1 °211 +ho J"eJ+·:-'"'i·" had lTPCt-:.lr:'·(' .....". 'I' .J ---/ ...... J v..... . Vv,.j!i ""., ... '.."-

ncl Cl01Jl1 to (l"b01J:\} +L!. f t2bo-r\.Tc r<'LIJ\i tlYld the 011tCl' 011(1 1~Jclf3 (101,111 -to -.30 I US S~10··:'J~'l
:Lrl 't11G 1')roi:"ilc ~ !?llG Ot::cc r Gl:.rl. lras ~i'cry li:L:lc anci appe'::t:-cccl to 113.VO lJOGil

s}:<t~·cD.d Cllt~ ~rl1C J.llrls-:r' I)O:ctio:n j .. D Daid to 11a\re se-tt,lcd."

Tl'lO l.Jor~.( of rG .."'COJJ.~3tj;1l1et:tllg ",(,he 1'J01-.t:11 t.JC"tt,y 't'Jus begun in 192Ll D.lld ~LS

::r\:.5.11 :Lll ljI~ogrGsu~ 1)1=-1 to Octol.'ior 1929, 689,CHJO t011S of crtoxlc had toe11
pJ.c.cofl Ql1d ti.18 crIC:t~3t, c-:'- tlH':' [)CL~"'C11(1 ~fc~;:~ tllC;.l Ll:t 010V[4t:iOJ:l -(·20 t l~ O,\YO}.l n:ost
o:f itu len.gtl1J 'tIle (;reDt~ 11':UJ GIl elevation cf -:.10 1

t) :L'h13 3.\i'ailc:blc S'CC110

fo:(> jetJ'IiY eCrli:3tltllG·0:LO~-1 :Lo 0:[ ir.tfG:c:Lc}~ Cl1.1D.lity and apJ)eal'"Js ~GO i·ro.ctt:re
c;(l[;:Ll~tEl Tile un:1.t \"Joiglrt :Ls IGC) pOUl'ldo 1)01," CllOic foot ~

(~rJ:'le SOU'tJl Jcr~t:lTlL:S atartccl :l.Tl 1924 ~,:~1(1 is still ilndGl') c011s"trl:G';jj.Ol1:"

Trle lJJ;cse-rrt. l(:~X).gt1J. is a1::;cu';~ 3500 fGot, ~ 1:110 Cl"lGst at tb.e o'tl"Ger cn(l lr:U.i a-G
+(~O} fltiO'\lC: Ir·Jl.J~~J 011 I:-JoiiGlnbc:r 1 J 1929J [rut ·~jb.c genB:cal olc·v3.ti0l1. 011 tlK:.t (ia'~)o

'~\Ja3 ~iboll"'(i +1~~ t:;, fltl10 sc~~-(n'1(l b£~s D.l~ceQ..(l~f bG€?.l rc-tv'orl:ed. tbj~OG t:J.JJCS lf1t.il .....
ctrtj lTI11Cfl succeSB ~ 130-(:.:·;·OC1'l i\Jovc~:mbcri 1928 6.11d IJO\i·Glnbel~ 19~:':9 t118 f;'trCj':l:1 !aov~~;d

tb.c 8e£:,-(~!rl(1 ~)ojily~ la11d1T:~~rd. D.11(J fcrrocl n. 1J11111"~j 011d. ~ T11ia l)j·lo of r ccl'~8 :I.~J

Dl'lOl111 itl 011t~ {L~' 'Lhc p1.1otogr~~-1)11~::!1 LhJ ·~IO 1928 ~.lbOl.lt 860,000 t011D of r(~el( l~G.(l

1,)0(-;1'1 'used or GIl :1't?Cl\~{;C oi-' ~~<.)pro}~:{_tn:;: tc.ly 2:50 'GOrIG [>Gl l :Coct~ of J.~CJ.l.gtll,.. TilG
rock ?J.sed :to a ~)oft, g:c:.;y sar.;.drrt.c:r:~c ba.\:o:!.rl[; 0.. 1:l1i.t l~]"G:l.ght o:£: 1~)O IJOU11C}; })01"

crtbic foot~

ry.l}.o cj~~:r~~a11ce ·bet".:JGGl!. tilo jott:Lc;H3 is tfbot·::~~ 2000 f'ce't,q Fronl t11c e~~1'\iC

SllOlJlng tile 1"elat:Lol1 bctt~'OC11 t.l10 tidal 1)1'j_i.31jl nncl t11G area o:Z t.he Cl:t,::~:l,11ne

soc·tiqrt it a~])])ccCCS "0110,t tll0,~·:;.a2~:i[;1'.rll urea 'be101:1 IDGU11 [:;ea-·levcl "t,J,1L1t e;::1 be
G;:r:~cct(;d in 70 -,000 L;ql).CJ;':c i'c::2;"t. or arl D,·V01'ti.:,ge (icptll GJ~' 35 feO'~i at, t,b:~__ u
sta.ge ~ S:I.rlCC~ t.l:tO d:Ltrcr:.ul I;3>:lgo :}.U (;~ 7 i:\~c·tJJ :L./lj is rcnson.al)10 to G:~r)CGt

·tl1at tb.e j et/~/:Les \l:i.~Ll L~~t:il1tail1. D. {lo1.yt,h of abcl1 t 32 fee'l, ~

t



In ct..lD.cJ.llGion, t.o.C urit8.l:' :1.8 of the c:9inion that. tbo ;Jetties ':X'O

npncGd prc:pe~:'ly but thcdi t113 Gpcc:!.i'ic gl.'cwity of tho ~3'GOnB twed is :not
Glif.tic:i.cntly gi'Ce.tt, 'l~O stClnd the li.8.VC C'.ct.:Lol1 a.nd ·(.hat ,'):(;l;c)"1'iI)"~:; ·~c held
the Gca-ends u:Lth 'Ghis stOlle: 1.I:1J.J. be fu·;:'ili~. Since the ;]nt.-l:;j.c::) do put
act as brealmate:r-8) there appcf 1'8 to b:~ lit tIc ad,v['.n-[;Dgc in r.]::::Lrdje.:Ln:;.!1:~
the crests at tho soa O::l0G mueh <:;bo"17o HLLVJ Dj,nee this :tnl;Grfcl'tl~ ~'J:i '~:~1
the flood tidc bnd. cuts down the ticki.l pr:U:;m.

t




