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FOREWORD

The Liveratiure Survey of Coos Bay, Oregons has been completed by
,thé Department of Oceanography of the University of Washington as author-
ized by the U. S. Navy KEydrographic Office Contract No. N62306s-303. The
Department of Oceancgrapiy has provided a listing and analysis of
puklished and unpublished literature.

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

cufrent knowledge on each subject studied. These abstracts are not

pugported to be finished articles and should only be considered un-
published recerds suvject tc revision, Time allowed for preparation
precluded refinement, TFollowing sach subject‘is an annotated bibli.
og?aphy of relevant publications and unpublished reports and data,
whether used in the abstract or note

}

i Thirty five ccplies of this report, including the annotated bibli- -
og}aphyg were submitbed to the U., S. Navy Hydrographic Office, A limited
-number of additional copies have been made. Only two reporivs, complete
with all enclosures {dravings and original data), were assembled, One
cohplete report was submitbed to thé U, S. Navy Hydrographic Officeg the

other is on file at the University of Washington.
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SECTION I

GEOGRAFHY




GEQGRAPHY

PHYSICAL GEQCGRAPHY

|
.chthION

Ccos Bay, the estuary of the Coos River on the Oregon Coasty lies
184 nautical miles south of the Columbia River Lightship and 379 miles
nqr th of the San Francisco Lightship,-

DESCRIPTTON OF THE AREA

The entrance to the bay is approximately one-half mile wide with .
Steep sea cliffs on the south side and a low sand spit on the north.
I‘b trends southeasterly, and is obstructed by a bar composed of fine
gra;y sand, extending about one-half mile seaward from the ends of the
jettieso The crest of the bar describes a rough arc of about 1,500
feet radius, with its cenber about 1,000 feet outside the jetties,

- 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 Enclosure l=1),

From the bar at the mouth to its upper end, the bay is 15 miles
long and averages approximately 1,200 feet wide at low tide. The bay
channel is tidal over its entire navigable length. Channel depths
below mean lower low water, 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 (U. S.
Army Corps of Engineers 19L6).

" Shoreline Features

I

[ North of Coos Bay the plains are low and consist almost exclusively

of wave-formed, wind-formed, and marsh,.deposits locally including stream
1luv1mn, that partly or completely £ill areas embayed as the result of
a |comparatively recent submergence. These areas are close to sea level, -
ars 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, A plain of this type that extends
from Coos Bay north 50 miles nearly to Heceta Head is from a quarter of
a.mile_to 2—- miles wide, At the back are several lakes occupying ponded
valle, Co

fo |




South of Coos Bay the coastal plains consist chiefly of moderately
elevated marine terraces but include some low areas of filled embayment
and related alluvial deposits. The largest plain extends from Port
Orford north to the vicinity of Cape Arago, It is 2 to 4 miles wide
and 37 miles long, and on it are Bandon and several smaller settlements
(Pardee 193L).

THE SURROUNDING AREA

Mountains are not far from the shore along the Oregon coast. In
somg places mountains rise directly from the shore; and elsewhere they.
stand at the back of a narrow coastal plain., The slopes are generally
steep, and summits a few miles back from the shore reach heights of
2,000 to 4,000 feet; the higher ones are toward the south.

vegetation

Vegetation is encroaching the beach, but generally it extends
almost if not quite to the beach, Inland the undergrowth is thick,
and travel is very difficult away from roads, trails, or clearings
(Pardee 193L).

A large portion of the area has been logged off at least once,
and 1s now covered with second and third growth timber and a dense
undergrowth of berry vines, ferns, and brush, along with fallen timber,
About 900,000 acres of commercial timber remain in Coos County with a
volume of about 20 billion board feet. 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 194L),



CULTURAL GECGRAPHY

INDUSTRY BORLERING COOS BAY

The most importiat industry is lumbering, with production of re=
cent years exceeding half a million board feet annually, from over 30
sawmills in Coos County. Farming; largely dairying, is next in import=-
ance, Other industries of decreasing import :»: in recent years include
the gathering of greens and herbs, shipbulldir.z, tourist trade, the
raising of cranberries; etc. (Allen and Ealdw:in 15Ll), The shipping
over the entrance bar from 1880 to 1920 is shown on Enclosure l=2,

HARBOR MODIFICATION PROJECTS

The entrance to the bay has been improved by two varallel; rubble-
mound, high-tide jetties 2,100 feet apart (see Enclosurs 1=3). The
north jetty is 9,600 feet long and the south jetty is 3,900 feet long.
An underlay of rock outcroppings are found inside the bay for a distance
of about two miles; some of which have been removed. Guano Rock is a
rock reef about 4,000 feet inside the sea ends of the jetties, The
highest point of Guano Rock is 1,200 feet south of the north jetty and
the surface of the reef is 2l feet. 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., A 1,000 by
600 foot turning basin is provided at Coalbank Slough near Smith's Mill,
At Smith's Mill the channel enters Isthmus Slough and the Slough to
Millington is 22 feet deep and 150 feet wide (U, S, Army Corps of
Engineers 1946).

Coos and Millicoma Rivers

The U. S. Army Corps of Engineers project provides for a channel
five feet deep and fifty feet wide from the mouth of Coos River to
Allegany on Millicoma River, and to Dellwood, on South Fork; three
feet deep and fifty feet wide to mile 1L.7 of South Fork; stabilization
works on Coos River at the mouth., All depths refer to plane of mean
lower low water (U, S. Army Corps of Engineers 1954).

Bridges

Three bridges cross the channel in the Coos Bay area, Specifica-
tions are shown in Corps of Engineers reports (U. S, Army Corps of
Engineers 1946). ‘



A steel swing-span highway bridges; erected by the State of Oregon
in 193L at Charleston, is the only bridge crossing South Slough (U, S.
Army Corps of Engineers 1948),
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SECTION 2

CLIMATOLOGY



INTRODUCTION

| ““he climate of the Coos Bay regicn is tynical for the Pacific
o

|
1

Coast of the mortiwestern United Swates. It is characterized by wet
cemparatively mild winters and dryer cool summers., maritime influences
dominate the year round climate due to the prevaliling westerly winds
and the proxiwmity tc the Pacific Ocean, The usual vegetation of ihe
norolviest coactal arca is well developed due to the long rain period
and the slow rate of precipitation. The region is generally free fiom
extrenes of temperature and also from highly destructive storms,
Visibility is often cnriailed by coastal foge. : »

PFECI?ITATIOE

* The precipitation, though rather frequent and relaitively contiauous
during the winter monihs, generally consists of a light rain. Approxi-
matély 508 of the days of the year have 0,01 inch or less of rain per

day, The average annuel precipitation at Horth Bend, Oregon, from records
of 1902 %o 1952 is 63,09 inches (U, S. Department of Commerce Weather
Bureau n, d.). The months of November through Harch are the wettest,
with an average of cbout 9.25 inches per month; January is usually the
month of greatest rainfall. The spring months of April through June

and fall meaths of September through October average about 3.19 iuches
per month. The dry period is in July and Auvgust with only 0.LO inch
pFr monbile

; The U. S, Dopartment of Agriculture Weather Bureau (1936) records
for the c¢ity of Ccos Bay show an averasge annual precipitation of 61,52
inches from 1911 to 1935, tovember through March average 9.30 inches
per month; April through June, September and October, have 3.2L inches
per month, fbout 0.Lh2 inch per month fall in July and August.

According to the U, S, Army Corps of Eagineers (195l) the normal
ammwal precipitation on the Catehing Tnlet and Hoss Slough area is about
70 inches a year, dJanvery is the wettest month; July and August are the
driest with 75% of the rainfall occurring from November through March,

‘ The following tabulation from the U, S. Department of Commerce

1, - .. 0 > ] -y Y,
Heather Burean (1952) cenceras the maximum 2l~hour precipitation for vhe
city of Coos Bay over a period of 28 years:

Jan 1903 ~e li,39% Hay 1906 =« 2,0L4" Sep 191l == 2,35%
Feb 1§26 ~= 5,16 Jun 1905 =~ 2,24 Oct 1947 -= L.19
Mar 1916 -« 1,02 Jul 1947 -= 1,12 Nov 1946 == [1,92
Apr 1907 - 3,07 Aug 19L9 =e 2,04 Dec 1940 == 3,66



The averege precipitation, including snowfall is tabulated by the
month for the cities of Coos Bay and Worth Bend, Oregon, in Table z=l,
Enclogure 2-1 is an ischyetal map of normal annual prcclpxuaulon in
western Oregen.

It seldom onows and when it does fall it is usually very light.
The yearly average for snowfall in the city of Coos Bay is 1,9 inches,
for North Bend it is L.5 inches, The greatest monthly snowfall cver
recorded for Nerth Bend is lk,h inches in January 1916.

TEMPERATURE

The ycarly temperaiures are mildj cxbtremely low or high tempera-
turees rarely ccowr, Gn the sverage tne ucmnerauure falls to 320 F, or
less about 15 days in the year and reaches 90° P, or more less than 1
day per year, Jsnuary is the coldest month and August the warmest.

The recorded dota frem 1902 to 1952 at North Bend, show an average
monthly terperature range of Lb.6° in January to 59 80 in August. The
yearly average for this 50 year periecd is H2.l° The average maximum
temperature ranges from 51.8° in January to 68.6° in August, the average
minirem from 37.L° in Jesuary to 51.0° in July and August,

‘*he city of Ccos g’ shews a very similar temperature rscord, The

nonthly average is 119 in January and 59.9° in August; the yearly
average is 51,8°. The average moximum temperature is ;l 6° in January
and €9,0° in August while the average minimums are 36¢6° for Jammary

and 50,5° in fugust

Table 2-2 swmrarizes the temperaturcs at North Bend and Coos Bay
as obtained from the records of the U, S. Department of Agriculture
. Weather Bureav (1936). Temperatures recorded by John Queen in 1930-32
while collecting water samples and other oceancgraphic data are in
Table 2-3.

| According o the records of the U, S. Departvment of Commerce Coasty
fﬂﬂ Geodetic Survey (1951) and the U. S, T“casury'Depdrcnenu Coast CGuard
“A\. d, &) the suwmer and avtumn have whe mastimum occurrence of fog and
loy v¢51b11~u1eq, TFrom 1951 to 195l the months of July through November
ave areged 163 hours of fog per month., The fog cccurrence for the rest of

the year wag 33 hours per month,
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PABLE 21, CFrecipitation ot Coos Ray end Horth Bend, Oregen. [In inches]

ccos anyt NORTH EEHD2

| Average AVertEe
| of days of days
| : w/0,01Y w/0.C1"
! Average  Average precin, Average Average precip.
j Snowfall FPreciv., or more Snowufall Frecip, or more
Noo WO,

&ears 25 29 29 Yeai's L3 - 50
Record Record

Jdan 1.3 10,97 20 Jan 1,0 .10.h1 20
Feb 0.l 8.97 17 Teb 0.3 8.6l 18
Mar 0.1 7.51 18 Mar 0.2 7.5h 19
Apl" Trace h. ° 86 15 Apr ] . l bo l‘-d—! 15
Mar 0.0 3,22 12 oy 0 2499 12
Jun 0.0 171 9 Jun 0 1.7k 9
Jul 0.0 0.45 I Jul 0 0,156 L
Aug 0.0 0.39 b Aug 0 0,36 Lt
Sep 0.0 2,10 8 Sep Trace 2,00 8
Oct 0.0 11,19 12 Oct  Trace LaT7 .43
HMov 0.0 10.02 18 Nov Trace 9.51 17
Dec 0.1 2.83 20- Dec 0.1 10,16 21
Annual 1.9 6l,52 157 Amual 1.5 63.09 160

1 U. S, Department of Agriculiure Weather Bureau (1938)

2 Uo S. Department of Commerce Weather Bureau (ne de)

w1
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coos eav! NORTE BEND?
Average Average fyerage Average

Average Maximum Minirum Highest Lowest Average Meximum Minimum Highest Lowest
Ho, No.
Years 29 29 29 29 29 Years 50 50 50 50 51
Record Record
Jan [isad 51.6 35.6 &t 16 Jdan hlio6 51,0 37.h Th 15
Feb L5.2 5h.3  37.5 79 21 Feb W66 5kl 39.0 79 21
Hazp h7.3 56,3 38.3 88 23 Mar L7.6 55,9 39.3 83 23
Apr 49.7 58.5 40,0 85 21, Lpr 49.7 58.2 hi,2 88 20
ey 52.6 61.8 113.5 87 22 Hay 53,2 61,5 bh.9 2 29
Jun 564l 6S.4  Lh7.5 100 3k Jun 56,7 65,0 4B 100 3L
Jul 593 68,2  50.L 98 39 Jul 59,3  67.5  51.0 98 .39
Aug 59.9 69.0 50,5 90 38 Aug 59.8 68,6  51.0 20 38
Sep 58,0 68 L7.h 98 30 Sep 8.1 67.6  L8.5 98 30
Oct Sle3 61,9 113.8 99 26 Oct Sl 6li.1 b5,.3 g 26
Nov L9.3 58.0 Lol 78 22 Nov 49,6 57.7 Wik 78 2%
Dec W7 52.5 36.9 69 17 Dec Lh5.5 52,9 38.0 69 17
Annual 51.8 60,7 k2.7 100 16 Anmual 52,1 60.4  L3.8 100 16

1U° S. Department of Agriculture Weather Bureau (1936)
2y, S, Department of Commerce Weather Bureau (n. d.)
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Tewpersture and Vesther at Verious Locations in Coos Bay,

Orezon.
‘ Tenp Temp
Date treat G Veatlers Date é.real oC Weathe:c‘z
11/Jan 1930 4 §-10 R-Cd 23 Aug 1930 C .19-23 C1
iz B 1l-14 R-C4 24, . A 12-17 C1
25 ¢ 7-10 Ca-E B 16-22 ¢1
" 4 11«14  CD-Cl
' B 6-13 Cd 5 Sep G 15-22 01
26 "¢ 9-13 Ca-R 6 4 11-20 C1
B 16-22 C1
9| Feb A 8-10 R-Cd 20 A 10-14 C1
B 12-9 Cd B 11-16 C1
23 G G142 R-Cd 21 ¢ 13-18 (1
& Har & bl R~Ca 11 Qct A& 12«13 C1
B 9-13 Cd B 12-13 ¢C1
9 C 11-13 R-C1 12 ¢ 10-13 Ci
29 A 7216 F-Ca 25 A 1ll-13 Cl
B 10-17 Gl 3B 1lo-13 C1
30 ¢ 12-15 Gl 26 C 8-11 Cl1
12 Apr A 8-14 R 8 Nov A 112 Cl=-R
: B 16-14 R B 15-17-12 R-Cl
13 C 1i~-17 R-Gd 14 cC 11 R
26" A 11l-13 =Ca 20 A 14=11 Gl
B 13-18 R~Cd B 19-6 Cl
10 May C 15=23 Gl 6 Dee A 6-11 (1
11 4 11-16 Gl B 7-13 Cl
5 - 12«20 C1 13 C 6-11 Cl1
. 21 C 6-14 C1
1 Jdun A 1418 R
B 16-13 i~Ga 16 Jan 1931 & €-13 Cl-R
7 G 12-17 {d-f B £-14 Cl-Ca
8 & 12-320 C1 25 C 120-13 R~Cd
3 ez2 Gl
lx‘l r-' Capa Arage %
B ﬁ‘t"r Uoci-, B



TABLE 2-3.

Tenperatuce and Weather et Various Locations in Coos Bay,
Oregon (continued) .

Temp Temp
Date Arecat ¢ Heather Date Areal oC  Veather®
17eb 1931 A 9-14 Cd 1Jul 1931 € 21 Cd-C1
| 3 8«14  Cd=Cl 15 A 14-21 - Cd-C1
15 4 7-11 R3 B 17-19 €1
| B 7-13 R 17 C 23-28 C1
28 A 13-20 C1
1 Har A -9 o1t B 18-19 Ol
3 15-18 Gl 20 C 17-24 Hazy
7 A 2-18 CL
| B 4=20 Cl 13 Aug 4 1120 01
21 C 10-16 R 3B 19-22 C1-Cd
22 A 8-15 Gl 14 C 18-19 Hagy
| B 11-19 Cd-Cl | 26 A 10-17 C1
| B 17-21 C1
1 Avpe G 12-15 R 27 C 18-23 C1
b A 1013 R
| B 11-13 R-Cd 12 Sep A 12-19 01
18 4  &-14  C8-01 B 18-21 OCl
| B 13~12  Cd-Cl 13 C 18-23 (1
19 ¢ 15-21 C1 26 A 10-13 C1
| B 13-16 Cl1
2 Hay 4 1416  Cd-Cl 27 ¢ 12-15 O©1
| 3 1620 C4-Cl
3 ¢ =21-24 Cl 10 Oct A 10-12 Ca-R
16 A 11-18 R-C1 B 10-15 (Cd-C1
| B 12-18  Cd-Cl 11 cC 13 cd
17! 3 1819 Gl 24, 4 10-11 R
30 A 10-21 Gl B 11-12 R
| B i822 C1l 25 C 12-13 .R
31 ¢ =21-24 €1
7 Nov a 12 R
17 -Jun A 1%-22  04-Cl B 13-12 R
| B 20-22 01 28 A 10-12 Ca-M
19 - ¢ 19-23 C1 B 811 Cd-M
29 A 13-21 C1
| B3 14-20 Cl

14 = Cape drago to Coverament Docl, Empire,
B = City Doclk, MNorth Bend Yo Millington.

C = Coos River Moutih to Daniels Cresk Dock.
RR = Rain, Cl = Clear, ¥ = Fog, M = Mist, Cd = Cloudy, (0.4 or 0.5 cover
to overcast) .
31.65" of wain.

Rein for 2 wecks vrevion

|
|
i
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TABLE 2-3, Temperature and Weather at Various Locations in Coos Bay,
Oregon (continued).

Tuomp Temp

Datte sreal % Weather® | Date ireel °C  Weatherd
5 Dec 1931 A 6-7 R 4Jdun 1932 B 18=22 Cl
| B 7-12 R 8 B 15-20 Cl1
9 Jan 1932 A 7-9 Cd=R 2 Jul B 14-18 F=Cl
B 10-12 Cd-R
23 A 7-10 R 27 Aug B 10-20 C1
f B 9-11 R
‘ 3 Sep B 19=26 Cl
6 Feb A 39 F-C1 24 B 15-16 Cl
B 7-13 F=Cl
20 A 7-11 R 1 Oct B 1l1-15 Cd
‘ B 7=13 R 29 B 10-12 R
|
19| Mar B 7-12 R 12 Nov B 9=12 R
26 B 9=12 Cd-R
9 Apr B 13-14 Cl
231 B 13=11 R 10 Dee B 7-11 R
’ 26 B 6=10 R
7! May B 15-21 OC1
21 B 13-15 Cd
1A T Cape Arago to Gcvermment Dock, Empire.
B = City Dock, North Bend to MNillington.
C = Coos River mouth tc Daniels Cresck Dock,
2R = Rein, C1 = Clear, F = Fog, M = Mist, Cd = Cloudy (0.4 or 0.5 cover

to overcast) .
31.65" of rain.
4Rein for 2 weeks previous.

Table compiled from Queen and Burt (1955) . Limited hourly temperature
datg also available.

i
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Tables 2=4 and 2-5 tabulate the readlly available fog and visibi-
lity obeervatlons for the region. Table 2~6 includes the 1954-55
visibility data from the Coos Bay Lifeboet Station, Charleston, Oregon.
Information available from the log msintained by the U, S, Coast Guard
Light Staetioms include wind direction end force, barometer readings,
dry temperature, the form and amount of clouds, vlsibility anc¢ the
direction and height of the sea. Lxecpt for the current year all these
date are sent %o the Coast Guard Archives in Washington, D. C.; along
with the logs of the Lifeboat Stations.

1
WI’ND AND WLATHER

The prevailing wind direction from November through February is
from the southwest, During the months of March through October, a
northwest wind prevails. The strongest prevailing winds also comse
from the northwest,

Table 2-6 consists of wind, westher, sea; and visibility data from
the Coos Bay Lifeloat Station at Charleston, Oregon., A&n approximate
average for the 6 watches on the first; seventh, fourteenth; twenty-
first, and twenty-eighth dey of each month during 1954=55 was compiled
for this tabulation,.

| The Portland District of the Corps of Engineers has compiled the
wind direction end velocity data from the Cape Arago Light Statlon lo
for the 10 year period from 1915 to 1925 end also 1933 (see Table 2=7).
Enclosure 2-2 presents wind roses for the period 1915 to 1933,

. About 1950 the U, S, Air Force studied the weather observatione
for Coos Bay and summerized precipitation, frost, temperature, fog, and
wlnd informatlon. A4 report of this study wes submitted tos

\ .
§ Directorate of Installations
: Western Alr Defense Office
i Hamilton Air Force Base
‘ California.

_ In eddition records of the dally precipltation, wind, and weather
conditions are meintained by thes
; 761lst Alr Commend cnd Werning
U. S. Air Force Base
North Bend, Oregon.
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TABLE 2-4, Hours of Fog at Cape Arago Light Station.

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
1951-52 1l 34 66 32 13 59 99 208 237 38 Ll 8 836
1952-53 60 28 W 77 0 5 248 240 231 387 151 5 1476
1953=5) 20 50 9 15 59 Ly 153 205 143 39 L3 52 837

Table compiled from the U. S. Treasury Department Co&st Guard (n, d. a).

TABLE 2-5, Average Occurrence of Low Visibilities and Dense Fog, Coos Bay, Oregon.

Low Visibilities in Percent Hours

Jan Feb Mar Apr HMay Jun Jul Aug  Sep Oct Nov Dec Total
O-1/h mi 1.6 1.0 1.9 1.8 2.4 2.0 2.9 6.1 6.3 7.8 5.3 2.9 3.5
10=1/2 mi 1.9 2.2 2,6 2,6 2.7 2.0 L2 6.8 9.1 9.9 6.5 L.2 L.6
0-2 mi 3.0 L7 5.7 L8 L6 6,2 8.4 12,8 16,7 15.4 8.9 8.5 8.

Dense Fog in Percent Hours

103 1.0 1.8 1.8 2.4 2.0 2.9 6.1 6.3 7.9 5.3 2.9 3,5

Table compiled from U. S. Department of Commerce Coast and Geodetic Survey (1951)., Records
cover a 7T-year period to 19513 elevation point 207 feet,



TABLE 2"‘6 °

Station; Charleston, Oregom,

Average Weather and Sea Conditlions at Coos Bay Lifeboat

Date Wind Wieather™ Sea? Visibility”
1 Apr 1954 SW 2 0 L 7
7 SW 2 BC, Z2, B L=M 7

14 NE-NW 3 B, C, BC M 8

21 NE-NW 4 By 2, BC M 8

23 Nw 3 G, BC, B M 8
1 May N%=Calm 3 B, BC L 8
7 SW~Calm 2 B, F, C L4 5

14 Celm Fy, O<F ¥ 5

21 NE-NW 3 0, Z, BC # 8

28 N-Calm 1 BC, C LM 6
1 Jun SE, NE 2 BC, Z, B S=M 7
7 Calm-5W 1 F, 0, 2 M 7
14 Calm-SK 2 0, F L 5
21 NE 4 B, EO L 8

28 NW=Calm 1 BC, F L 7
1 Jul Calm-NW 2 C, B M 7
7 W=SW 2 0, Z M 7
14 NE=NW 4 0, Z M 7
21 Calm-NE=NW 5 2, BC M ?
2% N.NE 3 B, Z u 7

|
1 Aug NiW 2 F, 0, 2 L=M 5
7 N-N§ 2 F Obscured 0

1 Calm 0, Z, BC L 6
21 Calm-NE-NW 3-4 O, BC L=R é
28 Calm 0, R L 6
1 Sep Celm 0 L 5
7 KE-NW 2 C, BC M 6
14 Calm-SW 1 c, BC M 5-6
21 Calm--NW 2 0, C L=} 5
28 NW 3 B, BC M 5
1 Oct NW 2 B M 5
7 SW 4, C, Z R 4
14 SelY 2 BC M 7
21 SW 3 0, R R 4
28 Calm BC, Z M 5

18



TABLE 2-6, Aversge Wezther end Sea Conditions at Coos Bay Lifebecat
Station, Charleston, Oregon (continued).

DaLe Find Weather! Sea? Visibility’
1}Nov 1954 Calm 0, F B 5
7 SE 1 0, R, F R 5

1 S-§ 1 0, R B 3

21 SW-NE 2 BC R 5

28 SE-NW 2 BC M 7
1l Dec Calm 0, Z M 5
7 SK 1 c R 7

14 SW 2 0, F, 0 M 6

21, SE 2 0, F R 2

28% SE-SK 2 0 M 6
1 Jan 1955  N@ 3 0 R 6
7 NE-W 1 BC M 5

1, SW 4 0, 2 R 7

21 Calm 0, R M 3

28 Calm 0, F M 5
1 Feb W2 0, R R 6
7 SK 1 0 M 8
14 NW 1 0, F R 6
21 N1 BC M 7
28 S5 0, R, F R 4

|
1 Mar SW 4 0, Py G VR 6
7 Calm B R 7

1/ W 2 Cc R 6
21 S 2 0 M 6
28 SW 2 O, R, Z M 6

lSymbols to be used in recording the weather in tabulated form:
b=Blue sky, cloudless,
be=Blue sky with detached clouds.
ce=Sky mainly cloudy.
deDrizzling, or light rain,
e~fet alr, without rain,
f~Fog, or foggy weather, -
g=Glosmy, or dark, stormy-looking weather,
h~Hail,
i=Lightning.,



TABLE 2-6. Average ?eauher end Sea Conditions at Cous Bay Lifeboet
‘ Station, Cherleston, Oregon (continued),

Symbols tc bs used im recording the weather in tabuleted form (continued)s
| n=Misty weather.
- - o=0vercast,
p=Passing showers of raln,
g=Squally weathex.
r=Rainy weather, or continuous rein.
g=Snow, snowy weather, or snow falling.
t=Thunder.
u=Ugly appearance; cr threatening weather.
< v«Varieble weather.
‘ waWet, or heavy dew,
i znHazy weathero
2L*a light, O=4 feet; M » mediumy 4-8 feet; ® = rough, 8=12 feet;
WR = very rough abova 12 feet.
Numerals %o be used in recording visibility in tabulated forms
O=Prominent objects not vislble st 50 yerds.
leProminent objects not visible at 200 yards.
2=Prominent objects not visible &t 500 yards,
3=Prominent objects not visible et 1/2 mile.
4mProminent objects not visible at 1 mile.
5=Prominent objects not visible et 2 miles,
6+Prominent objects not visible et 4 miies,
T=Prominent objects not visible at 7 miles,
§ 8=Frominent objects not visible at 20 miles,
§ 9$Prominent objects not visible sbove 20 miles,
Table compiled from the log of the Lifebcat Station, U, S. Treasury
ﬁepartment (n. 4. b},



TABLE 2.7, Wind at Entrance to Coos Bay, Oregon.

Wind Total Average  Percent
Direc- No, No. Days of
tion dan Feb Mar Oet Dec Days Per Year Time
N 10 10 5 9 5 10 86 9 2.l
N 3, 26 7 8 13 30 193 19 502
E 18 10 3 2 9 17 98 10 2.7
SE -9 56 17 7 66 16 62l 62 7.0
2 o 39 5 1 23 28 300 3G 8.2
SW T4 83 53 80 75 885 8 2.2
W 18 16 20 13 12 229 23 6.3
NW 25 Lk 199 98 21 1235 12k 34,0
Wind Total Average Percent
Direc« No. No. Days of
tion Jan Feb Apr May Jun Jul Sep Oct Dec Days Per Year Time
N - i -“ < = - - - = 1 o 0.5
NE 2 2 1 1 X 1 1 3 1 L - 3.9
- E o 1 - = 1 - - = - 2 - 0.5
SE 6 11 L 3 - 9 8 119 1 - 31.5
S - i3 - - - - - = - - 2 - 0.3
510] 1 7 6 7 T 2 11 7 7 10 95 - 26,2
W 2 1 = * - 1 = = “ “ 3 < 0,8
NW 2 b L 17 9 26 ¢ 1k 9 1 132 = 36.5
362 100.0

Compiled from U. S. Army Corps of Engineers Fortland District (1926) for 1915-1925 data, U. S,

Army Corps of Engineers (n. d.) for 1933 data,
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Ssoris

The U, S. &rmy Corps of Engincers (1948) report the fcllowing wind
conditions for South Slough, just inside the entrance to Coos Bay:

During the summer, northwest winde crevail in this

i ares and averege about 17 mlles per hour. Winter winds,

] averaging sbout 15 miles per hour, are generally from the

| goubh end, during storms, sometimes attaln velocities up

\ to 75 miles per hour, ceusing heavy seas to enter the bay,

| These severe winter siorms hamper offshore navigation,

" particularly smell creft, and compel the fishing fleet
to seek shalter. The harbor et Charleston end the southerly
section of the slough sre partially protected from southerly
storms by a low renge of hills to the slough and west which
terminates li Coos Head, a sandstone bluff 160 feet high
on the slough zide of the entrance to Coos Bay. There is
no protection from waves created by outside winter storms.
& long sand splt theid exltended easterly from high ground
n2ay Cocs Head; {ormerly rendered a certain degree of
vrotection to Charlesion Harbor from wind and waves, bub
this hes graduslly been destroyed by winter storms,

Sky_Gonditions
!

1 The cloud cover compliecd over a reriod of 4l years between 1911
and 1952 by the U. 3. Depariment ol Commerce lieather Bureau (n. ds)
showe that on the a7ersge in North Bend, Oregon, there are 128 clear
deys, ©7 perily cloudy days, end 170 cloudy deys per year., The
following is a monthly tabulation of the number of days of clear,
partly clcuéy. and cloudy sky conditions for the 1911-1952 period

{see also Teble 2-3).

Jan Feb lar Apr Mey Jun Jul fug Sep Oct Nov Lec

Cleer 22 6 7 8 9 10 15 16 13 10 7 6
Partly Cloudy L 4 5 6 7 7T 7 6 6 5 5 5
Cloudy 6 8 19 16 15 13 9 9 11 16 18 20

|

S#ECIAL PHENOMENA

Hind conditions in conjunction with the genersl terrein apparently
have an effect on the fog signal from the Cape Arago Light Station.
On 21l bui southerly winds the fog whistle is blocked out from the
first sea buoy tc 2 point apjroximately 4 miles inside the bay. The

N
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whistle is hzerd out tc five miles at sea, however. This has been
oﬁserved since about 1270 and a-study hes been made on this condition
by Coast Guard persoincl,

Redio raception in the Coos Bay region is apparently excellent;
this is especially tiue in the vicinity of the Cape Arago Light Station.
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DR/ INAJE BASIN

iue drainage area tributary to Coos Bay is 820 square miles. The
Coos River, the principal tributary stream, drains an area of 420 square
mdles (iee Enclosures 3-1, 3-2, and 3-3). This river is navigable, with
a contrnlling depth of about five feet to its junction with Milli-
coms Rirer, 5.5 miles abovy its mouth, and four feet to the head of
navigat.on nine miles further upstream, Millicoma River has a navigable
depth o’ about four feet for its lower 8.5 miles (U. S, Army Corps of
Engineers 1946).

STREAM IISCHARGE

Discharges of streams into Cooe Bay vary considerably with the
seasons, Uuring the summer months of very little rainfall, the total
inflow probably does not exceed 100 second-feet. In winter and spring
when heavy rains are frequent, discharge of these tributary streams may
total more than 100,000 second-feet (see Enclosure 3-4), These floods
carry a considerable amount of fine material into the bay (U, S, Army
Corps of Engineers 1946),

SUCCESSIO!l OF RIVERS
The following summary is based on material from Twenhofel (1943)1

t is believed that when the submergence of the coast of south-
wost (regon began, the Coquille River flowed through the lowland
extending from the town of Coquille through Isthmus Slough to Coos
Bay and had its entrance into the sea in the vicinity of Coos Bay.
The present valley of the Coquille River into the Bandon area did
not then exist, The Sixes, Elk, Coos, Rogue, and other large streams
had alrevady established their valleys in bed rock in essentially
their present positions. As the land sank; the mouths of the streams
were progressively drowned and when the ocean level reached a level
on land that is now 1,500 feet above sea level, each of the streams
named was reduced to its headwaters. The land then emerged 800
feet, The streams extended themselves across the Pleistocene sands
vhich had been deposited during the previous stage;, and which then
became exposed. They were free to wander more or less as they
wished over these sands, as the structure of the rocks underlying the
sands had no influence on the courses they selected. Each stream
obviously took the shortest general course to the sea whichy, in the
case of the Cogquille, brought it into the Bandon area. The land
emerged still more and during successive stationary perlods, wave-
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- cub berraces were formed at 350, 150, 100, and finally at 50 feeb,
“he Ceguille comtinued wo carve its valley in the older rocks which
1oy border it on both sides belueen the toun of Coquille and Bandon
and thus it becane fized in 1us present channel, Tributaries to
the Coos and Cequille Rivers reexcavaited the old valley of the
Coguille between the toun of Coquille and Coes Bay,

SUBSURFACE AWD GROUMD-WATEF CONDITIONS AT CCOS PAY

]‘ .
| The follewing susmary is based on material provided by the Ground
Water Branch of the U. S. Geological Survey (U. S. Department of tho
InFerior Geological Survey 195L):

|

% The whole bay arca ic underlain by shales, shaly sandstoaes,

- and tuffs of Tertiary age. Tuey have an over-all general inclina=
- bion to the weaotwerd, though some local arches and downwarps ars
present and eastward cips do ocecvr, The sedimentary formations
witth their areal and subsurface extent are well depicted in the
nublication kuoown a3 Fulletin 27 [Allen and Baldwin 1944] of the
Oregon State Depariment of Goology and Mineral Resources,

There is essentielly no fresh grouand water entering the bay
IFrom tne soubtin and easv, The Terbtiary sedlments are not productive
I of potable water,

. On top of the Tertiavy beds a long strip of dune sand forms
vhe terrain norith of the bay (and west of North Slough). The sand
werrain is arraaged in loag northesouth strips with the dune ridges
being separaied by linear "lageoon' areas, Those topographic features
are ‘readily visible on the Mspire and Heedsport quadrangle maps,

The sand rests on & shale or clay base at sea level, plus or minus
five feet, The sand contains a sizable lens of fresh ground water,
b is perched wpon the base of impervious meterial and does nob
have rezady connecwuion with the sea waier, There is no published
information on this perehed lens of zround watertut some date are
on file from local shallow wells, An estimated 6,000,000 gallons
of water per day is the average of the annusl precipitation re~

j cherged to four sguare miles of the send area just norvh of Coos
] Bay.
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REGIONAL GEOLOGY

|
PHYSIOGRAPHY

!The immediate coastal region around Coos Bay is generally lower
than! the shore areas to the north and south, 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 ocean. Elevations
in excess of 2,000 feet are usually more than 25 miles inland. 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.

'The main streams emptying into Coos Bay are the Coos and Millicoma
Rivers, Both of these rivers have their sources in the coast range, less
than 150 miles inland.

iThe Coos Bay area represents a typical, ria-type, estuarian coast
line, formed by the partial submergence of a dissected plain (Smith
1933d). Formerly the oceans penetrated much farther inland than at

the present. Subsequent regression of the sea has exposed areas. for-
merly inundated., This relative change in sea level has produced an
excellent series of terraces between Yokam Point and Cape Arago (Diller
1901), The lowest terrace stands about 60 feet above sea levelj this
is followed by a series of well-defined step-like terraces which extend
inland up to elevations of 800 feet. These former beaches are more
poorly defined at high elevations., Despite this re-emergence, the
lower courses of some rivers are still partially. submerged.

@he coast south of the entrance to Coos Bay consists of rocky
headlands and numerous offshore stacks of hard rock. The sea cliffs
generally vary from 40. to 100 feet in height, with numerous serrations

formihg small cowes which extend inland for distances up to a quarter

mile, A%t low tide, sandstone outcrops are observed extending approxi-
mately parallel to the strike of the strata. In general, the coastline
featu?es are structurally controlled. Some of the more prominant
points are: Yokam Point, Gregory Point, end Cape Arago.
%he region is a typical retrograded shoreline (Pardee 193L).
North of Coos Bay entrance the irtsgular shoreline is cne of submergence
with @odification of an extensive north-south barrier beach. According
to Pardee (193L), the barrier beach and associated spit is a typical
example of a prograded shoreline, Further discussion of the beaches
can bée found in the section under RECENT SEDIMENTATION entitled Beaches.
| S —C——

3k




. The general physiographic features of the Coos Bay region and
adjacent areas are described by Gulliver (1899), Diller (1896, 1899,
and 1902), Mann (1912), Smith @933a, 1933b, 1933c, 1933d, and 1942),
Pardee (193kL), Weaver (194L), Cooper (195L), Allen and Baldwin (19Ll),
and Baldwin (1945).

|

! .
STRATIGRAPHY

'PrQnTertiary~Stratigraphy

| In the southern portion of the Coos Bay quadrangle a series of
Prd-Tertiary sedimentary, metamorphic, and igneous rocks are exposed.
These Mesozoic rocks have been mapped and described by Diller (1901).
In the immediate Coos Bay vicinity the exposed strata are all Tertiary
anq younger in age.

\

|

Tertiary Stratigraphy

| The Tertiary rocks in the vicinity of Coos Bay have been described
by Diller (1901, 191)), Diller and Pishel (1911), Dall and Harris (1892),
Dall (1957, 1909), Arnold and Hannibal (1913), Howe (1922), Schenck
(1927, 1928), Weaver (1937, 1945b), Allen and Baldwin (194l), and others.
In general the coastal section, extending from Cape Arago eastward toward
South Slough, consists of the Umpqua shales, lower Coaledoc sandsione,
shale and coal, Bastendorf shale, the Tunnel Point sandstone and the
Empire sandstone. The predominant formations in Coos Bay proper are
the Coaledo and the Bastendorf shale,

Quaternary Sﬁratigraphz

The primary quaternary deposits resting unconformably on the Ter-
tiary rocks are the upper Pleistocene terrace deposits composed of

sand and gravel, Most of these terrace deposits are very small and
localized, There are two reglons where bthey are comparatively extensive.
The: largest of these is the coastal region north and south of the Coguille
River, The other smaller area extends from South Slough through Empire
and; to the North Bend Municipal Airport. Recent alluvium fills the river
valleys and consists of sand dunes and beach deposits along the coast.
Descriptions of Quaternary sediments may be found in Diller (1902),

Allen and Baldwin (1944), and Baldwin (1945).

GEOLOGIC HISTORY

| The entire Oregon coastal area has been subjected t0 numerous
osc;llations of land and sea during geologic time. During some periods
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the coast line was displaced far to the west, in others, the ancient
seas extended far inland to the Cascades and beyond.

Pre-Tertiary geologic history can be traced in detail for southwest
Oregon; however, in the Coos Bay region there are no farmations known to
have been affected by any geologic process prior to the Tertiary., Prob-
ably there are Cretaceous and Jurassic sediments in the region. However
they have not been located, According to Williams (1953) all of western
Oregon and most of what is now the state of Oregon was submerged during
the late Cretaceous, Only the Klamath Mountains stood up as islands,

During the early Eocene the whole of southwestern Oregon was a
region of emergence and deformation, Apparently there was a basin of de-
position north and east of Bandon, Oregon, This basin paralleled the
axis of the coast range. The Umpqua formation was deposited during
this period. The Eocene saw the beginning of volcanic activity, much of
which occurred underneath the sea, These submarine basalts now
form the basement rocks of the Oregon coast range, Some of the vole
canics wepre incorporated in the Umpqua sediments. During the middle
Eocene the coastline epparentily ran along the present Cascade foothills
near Portland, Salem, Fugene to Roseburg, and then westward to the pre=
sent shoreline, Localized uplifts are in evidence during the middle
Eocene in that the Tyece sediments east of Coos Bay have been truncated
by erosion prior to the deposition of the Coaledo formation (Allen and
Baldwin 194)),

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 Mountains, Coos Bay, and
south into California. The coal beds and coarse, cross-bedded sands
of the lower Coaledo indicate continental origin., However the middle
Coaledo was probably deposited in a shallow marine basin., Since the
upper Coalede is of ccntinental origin, it appears that local fluctuation
in land elevations continued into the late Eocene.

Subsidence is again indicated in the Bastendorf deposits since they
were apparently deposited in quiet water, where no strong wave action
prevailed (Schenck 1928),

The region was one of submergence and deposition during the early
and middle Oligocene, The seas extended into the present Cascades.
Land volcanism increased in activity as evidenced by the abundant
tuffaceous products in the Tunnel Point sandstone. There are no upper
Oligocene deposit's known in the area, Either they were covered by the
Empire formation in South Slough or this was a period of uplift.

In Miocene time the whole of western Oregon including the Cascade
Mountains was uplifted. This was a period of deformation and erosion
in Coos Bay and many other parts of the west coast, Volcanism was in-
tense during this time,
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Shield volcanoes were formed on the crest of the Cascade Mountains
and the coastal plain centinued to develop in the early Pliocene,
Local downwarping alloved the formetion of bays and the Empire formation
in South Slough was deposited. The Oregon (oast Range was still non~
existent. Thes upper Pllocene deposits are absent along the southeirn
Orégon coast, This wes probably a time of erosion which accompanied
the development of the Oregon (¢ :ast Range.

The early and middle Pleistocene was a period of erosion and
volcanism, the laitter bringing about the high peaks of the Cascade
Mountains., In the late Pleistccene regional uplift continued and
nunerous ‘terraces were rormed by marine erosion. Glaciation affected
the region ounly indirectly.

GEOLOGIC STRUCTURE
. According to Allen and Baldwin (194h):

Three mejor periods of folding in the Tertiary have been
recognized in the Coos Bay area. The first apparently took place
in post~Tyee time, and affected the Umpqua and Tyee sediments;
the second occurred during the Miocene and may have included
more than one movement; and the third took place during the
middle or late Pliocene or early Pleistocene, Miior post-
Pleistocene fauiting and warping also took place,

& major structural basin which will be referred to as the
Coaledo Basin occupics the center of the Coos Bay quadrangle,
and is £illed by Coaledo and later sediments, It is folded
into minoxr arches and basins,

ECONOMIC GEOLOGY

The most important eccouorie mineral deposit in the Coos Bay region
is coal. Production exceedad 111,000 tons in 190L. Since 1923 about
7,000 e 15,000 wons a year have been produced. One area in the vicinity
of South Slough is estimated Lo have 2,362,000 tons of zoal (Allen and
Baldwin 19Lh). Diller (1899, 1901, and 191L), Diller and Pishel (1911),
Libby {1938}, and Duncan (1953) alsc discuss the conditions, structure,
and reserves of the Coos Bay coal fields,

" In-1936 the Ceast 0il Company put down a test well (Well Neo. 2) in
sec. 10, T.285., R,13W. of vhich the depth and results are unknown.

The black sands of the coast of southwest Oregon have been a source
of platinum and gold. »iller (1901, 191l), Washburae (190L), Day and
Richards (1906), Horner (1918), Pardee (193L), and Twenhofel (1943)

v

discuss the origin, extent, and economic value of thase deposits,
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Day, David T. and ®. 4. Richarda ‘
1906, Useful Minerals in the Black Sands of the Pacific Slope. U. S.
‘ Geological 3urver, Mineral Resources of the United Stetes for
1905, pp. 1175-1258,
(Bconomic and analyticsl report.)

Detling, Mildred Rischers
1946, Forminifera of the Coos Bay Lower Tertiary, Coos County, Oregon,
dournal of Psleontology, vol. 20, no. 4, pp. 348-361.

Dillex, J, S,
1$92ag Geology of the Taylorville Reglon of California. The American
! Geologish, vol, 10, p. 183. (4bstract.)

1892b, Ceology of the Teylorville Region of California., Bulletin of
! © the Geological Soclety of America, vol. 3, Pp. 369-394.
(Eocene deposits of Roseburg, Coos Bay, snd Riddle quadrangles
contain fossil leaves and marine shells. Flora ldentified by
Knowlton. Dr. Dell says fossils sre Kocene. Strata also con-
tain fospils characheristic of Oligocene on Atlantic Coash.)

Dillexr, J. S,
18956, 4 Geologicel Recomnaissence in Northwestern Oregon. U, S.
? Geological Survey, Seventeenth dnnuel Report, part 1,
Dp. 458-467, 475,
(Area ircluded in goneral discussion.)

1899. The Ccos Bey Cozl Pisld, Oregon. U. S. Geological Survey,

! Ninteenth Anaual Report, part 3, pp. 309-376, 13 pliates,
23 flgures, including maps.
(Describes sopography, macine benches, alluvium, Empire (Miocene),
Arago {Focene) divided into Cosledo (younger) ccal member and
Pulasii (older). Coeledo coniains brackish weter fossils,
Pulashi very few. Cozl in hasins. Two geologic maps, many cross
and stratigraphic sections. Analysis of coal from 32 localities.)

1900, The Coocg Bay Conl Fleld, Oregon. The Journal of Geology, vol. &,
| pe 100-101. {ibstract.)

1901, OCoos Bay, Oregon. U, S. Geological Survey, Fclio no. 73,
1 5 pagec, 4 nEDS.

(Topography of the Pacific Coast and Coos Bay quadrangle. Sedie
mentry rocks~-ilyrile (Cretacecus), Pulaski (Eccene), Coaledo
formation (development and structure of coal seams), Empire
(Neccens)., Goos conglomerate and marine sands of Fleistocene
age. Ignecus rocis--serpentine and basaelts. Gold has been
found in Pleisiccene sand deposits.)
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Diller, J. S.
1902. Topographic Development of the Klamath Mountains. U. S.
T Geologlcal Survey, Bulletin 196, pp. 1-69,
(Describes coastal plain and earlier valley of the Coos River
in Coos Bay ares.)

1908, Geology of the Taylorville Region, Califormia. U. S. Geological
Survey, Bulletin 353, 128 pages.

] (Eocene deposits of Roseburg, Coos Bay, and Riddle quadrangles

\ " contain fossil leaves and marine shells. TFlora identified by

| Knowlton, Dr. Dall says fossils are Eocene., Strata also

contaln fossils characteristic of Oligocene on &tlantic coast.)

1914. Mineral Resources of Southwestern Oregon. U. S, Geological
i Survey, Bulletin 546, 147 pages. L
| (Coos Bay area included.)

Dilﬂer, J. S. and Max 4. Pishel
1911, Preliminary Report on the Coos Bay Coal Field, Oregon. U. S.
‘ Geological Survey, Bulletin 431, pp. 190-228,
| (Tnclvdes 3 maps and 2 structure sections.)
Duncan, Donald C.
1953, Geology and Coal Deposits in Part of the Coos Bey Coal Field,
Oregon. U. S. Geological Survey, Bulletin 982-B, pp. 53=73,
! 4 plates.
: (Genersl geclogy and description of major coal deposite in the
i Coos Bay area. Estimatlon of coal reserves based om drilling
progranm. )

Grosvenor, idward Rickman
1934, A Geological Report on a Section of Tertiary Sediments at Coos
? Bay, Oregon, Thesis, University of Washington, Seattle, Wash-
! ington, 19 pages.

Gulliver, F. P,
1899. Shoreline Topography. Proceedings of the American Academy of
: Arts and Sciences, vol. 34, no. 8, pp. 151-258.
i (Comprehensive dissertation. Coos Bay shown as an example of
' sea intention versus river intention.)
\
Hansen, Henry P.

1941. Paleocology of Two Peat Deposits on the Oregon Coast. Oregon
State Monographs, Studies in Botany, No. 3, Oregon State Collegs,
Corvallis, Oregon, 31 pages.

(History of area, geological, climatological, and biological.
Woahink Leke and Sand Lake Bogs studied.)
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Harrison and Baton (consultants)
1920. Report on Inmvestigaiion of 0il and Gas Possibilities cf Viestern
Oregon. The lineral Resources of Oregon, Oregon Buresu of
Mines and Geology, vol. 3, no. 1, 40 pages.

Herilein, Leo G. end Celln H. Crickmay
1925, A Summary of the Nomeeclature and Stretigraphy of the Larine
: Tertiery of Oregon and Washington. Proceedings of the American
Philogsophical Society, vol. 64, pp. 224-282, ‘
(Includes Coos Bay and Grays Harbor formatiors.)

Honor, R. R.
1918, Notes on the Black Sands Deposits of Southern Oregon and Northe-
: ern Caelifornia. Deparitment of the Imterior, Bureau of Mines,
Technical Paper 196, 42 pages.
(Coos Bey to Crescent City. A comprehensive report, locations,
analyses, and values.)

Howe, Henry V. '

1922, Faunal and Stratigrephic Relationships of the Emplre Formation,
Coos Bay, Oregon. University of Cesliformia Publicatiomns,
Bulletin of the Depariment of Geological Sciences, vol. 14,
no. 3, pp. 85-114.
(Distribution, description and fossil content of the Empire
formation and overlying Coos conglomerate, Gives faunal proof
of Pliocene age of both.)

James, Ellen L,
1950, A New lMarine Fauna From Coos Bay, Oregon. Bulletin of the
{ Geological Society of America, vol. 61, no. 12, pt. 2, p. 1539,
| (Abstract,)

Johnson, Douglas ¥,
1919, Shore Processes and Shoreline Development. John Wiley and
1 Sons: New York, 584 pages.
(Hot specifically epplicable to swivey areas but useful in
| analyzing shore processes envolved in harbor formation.)
Libbey, F, W.
1938, Progress Report on Coos Bay Coal Field. Oregon State Department
| of Geology and Hiineral Industries, Bulletin no, 2, 1) pages
| (processed). -
| (4 summery report stating conditions of the coal field,)

Mgmn, C, W, and James E. Ferguson -

1912, Soil Survey of the Marshfield Area, Oregon. U. S. Department
of Agriculture, Field Operations of the Bureau of Soils, 1909,
(printed 1912), pp. 1601-1634.,
‘ (Inclvdes sectlons on climate, flora, physiography, and geology
in the Coos Bay area., Sollsmsp included.)
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HMcLaughlin, Willard T. end Robert L. Broun

1942,

|
0'Brien, M, P.

?.u do

Controlling Ccaptal Sand Dunes in the Paclfic Northwest. U, S.
Department of Agriculture, Circuler No, 660, 46 pages.

(Coos Bay and Grays Harbor ereas sffected. Causes, extent end
methods of control discussed.)

[ Oceanography of Coastal Harbors.] ’

On file U, S. 4rmy, Corps of Englneers, Beach Erossion Board,
Rashington, D. C. (Unpublished.)

(Sections on Grays Harbor, Coos Bay, and Humboldt Bay include
description, tides, tidal current, waves, wind, sand samples
and profiles, sand movements, snd structures.)

Parﬁee, Jdo T,

1934,
!

Beach Placers of the Orogon Coast, U, S. Geological Survey,
Circular 8, 41 peges (mimeographed).

(Deseription of the bsaches, terraces, and history of the Oregon
coast in the vicinity of Coos Bay and south to the Rogue River,
Describes the gold and platinum deposits of the black sands.

NS, and EW, sectioms of South Slough at Coos Bay shown among
shore profiles.)

Schbnck, Hubert G,

1927.

Marine Ollgocene of Oregon. Unlversity of California Publications,
Bulletin of the Department of Geological Sciences, vol. 16; no. 12,
PP 449-460,

(General discuseion of Oligocens in Oregon, relation of Oligocene
to Bocene; includes stratigraphy of Coos Bay district,)

Stretigraphic Belations of Western Oregon Oligocene Formations,
University of California Publications, Bulletin of the Departe
ment of Geologicel Sclences, vol. 18, no., 1, pp. 1=50,

{General discussion of Oligocene stratigraphy in western Oregon
including Bugene district, Coos Bay, Yaquina, Alsea Bay districts.)

Schopf, James i,

1947,

Botanical Aspscts of Coal Petrology: Coal from the Coosg Bay
Field in Southwestern Oregon. American Journal of Botany,

vol. 34, no. 6, pp. 335«345.

(Differentiation in lithology end type characteristics from coal
of Carboniferdus age.)

Smith, Warren D,

1933a.

Geology of the Oregon Coast Line, Pan-American Geologist,

vel. 59, no. 1, ppe 334l :

(Describes, along with other areas along the coast, the general.
geology of the Coos Bay area.)
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Smith, Rarren D,

19330,

1933c.

1933.

1942,

Physiography of the Oregon Cosst. Pan-American Geologist,
V01o 59, 110, 2’ ppo 97"11.4.0

(Deseribes choreline processes end evolution of the coast as
well &s individual inlets and bays.)

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

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

Physical Framswork of the Northwest Geology and Geomorphology
of the Region West of the Cascade llountains, The Pacific
Northwest, Edited by Otis W, Freemsn and Howard H. Martin,
New Yorks John Wiley and Soms, Chspter 3, pp. 41-57.
(Describes the coastal area.)

Toenges, Albert L., James J. Dowd, Louls A. Turnbull, J. M, Schopf,
H. M, Cooper, R. F, Abenethy, H. F. Tancey, and M. R. Geer

1948, Minable keserves, Petrography, Chemical Characteristics, and
Washability Teste of Coml Occurring in the Coos Bay CGosl Fleld,
Coos County, Oregon. U. S. Department of the Interior, Buresu
of Mines, Technical Paper 707, 56 pages, illustr.
(Includes descriptions of area, topography and geology, and
clinate.)

Turner, F. E. ,
1938, Stratigraphy and Hollusce of the Eocene of Western Oregom.

Geological Society of America, Speclal Papers, no. 10, pp. 26-40.
(Contains a description of the Cape Arago section exposed along
the ocean front south of Coos Bay. Invertebrate faunal list
plus fossil localities also included,)

Twenhofel, W. H.

1943,

Origin of the Black Sands of the Coast of Southwest Oregon.

State of Oregon Depariment of Geology and Mineral Industries,
Bulletin no, 24, 25 pages.

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



Twenhofel, #. i. _
1946. lilnerologilcsel and Physicel Compopition of the Sands of the
Oregon Coast from Coos Bay to the fouth of the Columbias River.
Oregon State Department of Geology and Mineral Industries,
Bulletin no. 30, 64 pages (processed).
{Shore physiography, character end compositlon of the beaches,
and mineral analysir.)

University of California
1946, Notes on Reconnaigsance of Mlscellaneous Pacific Beaches Nay 21-

September 29, 1945, Depariment of Engineering, Fluid Mechanics
Laboratory, Berkeley, Laboratory Nemorandum No, HE-116-223,
51 pages, maps, photos (typewritten),
(Captions accompanying the photos constitute the report. Photos
gshow surf condltlons, beaches, and sand dunes in the varilous
areas studied.)

U, S. Army Gorps of Engineers
1946, Coos Bay, Oregon. Senate Document No. 253; 79th Congress,
24 Session, 33 pages, 1 map.

Washburne, C. W.
1904, Beach Gold and Its Source. The Mineral Resources and iiineral
Industry of Oregon for 1903, University of Oregon Bulletin,
new serles, vol. 1, no, 4, pp. 19-21.
(Coos Bay area not specifically included.)

1914, Reconnaissance of the Geology and 01l Prospects of Northwestern
Oregon., U, S, Geological Survey, Bulletin 590, 111 pages.
(Coos Bay area discussed,)

Weaver, Charles E,
1937. Tertiary Stratigraphy of Western Washington and Northwestern
Oregon. University of Weshington Publications on Geology,
vol. 4, Seattle, Washington, 266 pages, sketch maps, bibliog,
(Detailed report on area including maps, diegrams, and sections.)

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

1945a. Geology of Washington and Oregon and Its Relation to Occwrrence

of 011 and Gas., Bulletin of the American Assoclation of
Petroleum Geologists, vol. 29, no, 10, pp. 1377-1415.
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Weaver, Charles L.
1945b, Stratigraphy and Paleontology of the Tertiary Formaticns at
Coos Bay, Oregon. University of Washington Publications in
Geology, vol. 6, no. 2, pp. 31-62, °
(Detailed discussion of Tertiary strata exposed along ocean
front in Coos Bay area.)

Williams, Howel
1953, The Anclent Volcanoes of (Oregon. Crpgon State System of
Higher Education, Eugene, Oregon, 68 pages.
(Describes the origin of the area.)
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GEOPHYSICS

SEISHOLOGY

The coastal region of Oregon is relatively free of earthquakes;
howevery it lies immedictely north of a region which has violent quakes.
‘According to Byerly (1952) ecarthguakes ave possible in this region and
earthguake resistent censtruciion should be consideried im public buildings,

Seismic Activity

*rom 1769 to 1953 there were 12 recorded land shocks and 8 off.-
shore shocks in the Coos DPay region. The location of all Oregon eaithe
quake shocks, both offeshore and on land, are shown in Byerly (1952),
Most of these were of a minor nabure. However the shock of October 12,
1877, was felt from Portland to Coos Bay (Harshfield) and in the Cascade
Mountains. It was of sufficient violence to overthrow chimneys,

The following is a tabulation of some of the dates of quakes felt
at Coos Bay taken from Lolden (1898), McAdie (1907}, Townley and Allen
(1939), and Bulletin of the Seismological Society of America (n. do).

Land Shoeles Offshore Shoclks
22 Nov 1073 26 Nov 1856 (?)
12 Oct 1877 11 Nov 1906

18 Apr 1906 31 Jan 1922

28 Oct 1909 28 May 1938

31 Jan 1922 2ly Aug 1949

22 Jan 1923 15 Dec 1950

13 Oct 1951

Seismograph Stations

There are only two active seismographic statloas ia Cregon, The
teleseismic staticen at (regon State College, Corvallis, Oregon, is
within a 100-mile radiuvs of Geos Bay, The State Office Building :in
Poriland, Oregon has a Strong-Motion Seismograph, This is 160 miles
from <he harbor,
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VOLCANOLOGY

The gaologic history of the Oregon Coastal region shows the effect ’
of veclcanic activitys presumably this had its beginning during the
Tertiary, During the early end middle Eocene, subniarine volcanism
cccurred on the then submerged coastal area, The late Eocene saw
the waning of velcanic activity which was rencwed farther inland during
the early and middle Oligocene, The ancestral Cascade volcanoes and
those in the coastal region near llugene were extremely active into the
late Miocene. In Fliocene times the shield volcanoes of the Cascace
Mountains viere developed, During the Pleistocene the composite cornes
of Mounts Shasta, Pitt, lazama, South Sister, Jefferson, Hoced, St.
quens, Adams, and Rainier fcrmed on the Cascades,

The most noted event in Cregon's volcanic history is probzbly the
eruption of Hount Mazama which occurred about 6,500 years ago. The last
minor erupivions, from Wizard Island, Crater Lake, ook place approximately
1,00C years ago.

Pige and Richardson (1938) investigated some bog deposits in Clear
Lake and failed te find any volcanic ash., This lalie is in the sand dune
region souith of the mouth of the Siwglaw River, This indicates thal the
bog is yownger than the lest voleanic eruption or that the prevailing
wind prevenited any dsh from being air-borne to thewst,
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Report areas included.)

United States Magnetic Tables and Magnetic Charts for 194S.

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

(Contains observed values and 1945 values of declination, dip,
and horizontal intensity for all repeat stations and similar
data for other observations from 1937 to 1947; secular-change
tables and magnetic charts., Report areas included.)

Howe, H, Herbert, and David G. Knapp

1938,

GEODESY

United States Magnetic Tables and Magnetic Charts for 1935,

U. S. Coast and Geodetic Survey, Serial 602, Washington D. C.,
163 pages,

(Contains observed values and 1935 values of the magnetic de-

clination, dip, and horizontal intensity for all stations oc~

cupied about 19373 secular-change tables and magnetic charts,

Data for report areas.)

Bowie, William

1917.

1924,

Investigations of Gravity and Isostasy. U. S. Department of
Commerce, Coast and Geodetic Survey, Special Publication 4O,
196 pages, Government Printing Office, Washington, D. C.
(Contains gravity measurements made near the areas of survey,
California, Oregon, and VWashington.)

Isostatic Investigations and Data for Gravity Stations in the
United States Established since 1915, U, S. Coast and Geodetic
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1926,

Duerksen,
1949.

Survey, Serial No, 246, Special Publication No. 99, Government
Printing Offlce, Washington, D. C., 91 psges.
(Survey areas are included,)

Isostatic Condition of the United States as indicated by Grours
of Gravity Stations. U, S. Coast and Geodetic Survey, Serial
No, 366, Govermment Printing Office, Washington, D. C., 11
pPages.

(Discussee the data presented in Specisl Publication 99 in the
light of a regrouping of the gravity statlons. Report areas
are included.)

J. A.

Pendulum Gravity Deta in the United States. U, S. Coast and
Geodetlc Survey, Special Publication No. 244, Government
Printing Office, Washington, D. C., 218 pages.

(Two tables of pendulum gravity data are given. One contains
the adopted pendulum gravity data together with the gravity
enomalies., The other contains the observed gravity data
whenever more than one pendulum gravity determination has been
made. Survey areas are included.)

Hayford, John F. and William Bowie

1912,

The Effect of Topography and Isostatlic Compensation Upon the
Intensity of Gravity. U. S, Department of Commerce, Goast
and Geodetic Survey, Speclal Publication 10, 132 pages,
Government Printing Office, Weshington; D, C.

(Containe gravity measurements made near the areas of survey,
northern California, Oregon, and VWashington.)

U. S. Department of'Commerce Coest and Geodetic Survey

nodcao

n.d.a.

1947.

Index to Hydrographic Surveys, West Coast, United States.
Washington, D. C.

(Loose leaf pages showing location and boundaries of surveys.
Surveys from 1850 to 1937 for Coos Bay area shown.)

Index to Topographic Surveys, West Coast, United States.
Washington D. C.

(Loose leaf pages showing location and boundaries of surveys.
Surveys from 1850 to 1937 for Coos Bay area shown.)

Triangulation Diagram, Showing Triangulation Stations,
Adjusted on North American 1927 Datum, Harch 1947, Chart
5984’ Coos Bayo

1954a, Index Map, Control Leveling, State of Oregon.
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U, S. Department of lommerce Coast and Geodetic Survey
1954b. Triangviation Diagram, State of Oregon.

U. 8. Navy Hydrographic Office o
1951, Radlo Naviggtional Aids. H. O. Pub, Fo, 205, Government
Printing Office, Washington, 422 pages.
(Direction finder stations, radio bescons, time signal
navigational warnings, distress signals, medical advice and
quarantine, long range navigational aids, and radlo regulations
for territorial waters.)

U, S. Treaswry Depertment Coast Guard
1952, Complete List of Lights and Other Marine Aids, Pacific
Coast of the United States. Volumes I-V, CG-162; Government
Printing Office, Washingtor, 288 pages.
(This listing is intended to furnish more complete information
concerning zids to mavigation than can be conveniently shown
on charts.)

Wagner, Henry R.
1937. The Cartography of the Northwest Coast of America to the
Year 1800. Universlty of Californla Press, Berkeley, Vol.
I, oo, 1-270, Vol.II, pp. 271=543.
(A comprehensive presentation of the early charts and history
of early mapping and exploration. Place names still in use
end obsolete place names.)
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SECTION 6

RECENT SEDIMENTATION




RECENT SEDIMENTATION

BEACHES

Beach Characteristics

The barrier beach, north of Coos Bay entrance is in excess of a
quarter of a mile wide at many locationa, The landward side consists
of numsrous sand dunes, some of which attain heights of 300 feet.
Generally two large storm ridges separate the beach area from the
sand dunes. The embayed regions behind the barrier beach, North
Slough, and Haynes Inlet, aere being supplied with sands from the drift-
ing dunes, The destruction of the vegetation which formerly stabilized
some of the dunes has caused & renewal of their activity. This sand
movement constantly changes the topography of the berrier. The sand
is steadily moving inland, covering older stabilized areas and encroaching
en the railroad tracks on the west side of North Slough (Smith 1933).

- Additional information on physiographic features of the sand dunes
may be obtained in Mann and Ferguson (1912), Pardee (1934), Cooper (1934), .
and McLaughlin and Brown (1942), Mr. William S, Cooper of Boulder,
Colorado, is now preparing a mamuscript on the dunes of the Oregon
coast., The Coos Bay reglon is discussed in deteil, This will probably
be published in the Bulletin of the Geological Society of America,

The Fluid Mechanics Laboratory, University of Cslifornia, Berkeley,
California, set up 3 ranges on the north spit in 1946, The area studied
was about 3 miles north of the north jetty (see Enclosure 6~1), The
beach profiles indicatec a sand bar, the center of which is about 850
feet offshore from the MLIW line, The bar is 10 feet high with about
10 feet of water above it, An aerial photo indicates that there may be
another off'shore bar present in some seasons, The average slope of the
entire beach profile is about 1/75; that for the beach face is 1/20
(Bascom and McAdam 1947). These profiles are shown in Enclosure 6-2.
The relationship betueen sand gize and beach face slope is discussed
by Bascom (1951 § It is shown that the beach face slope is controlled
by two factors: (1) size of sand particles, and (2) intensity of wave
actiono

General beach conditions in Oregon are discussed by Isaacs (1947).
This report, as well as that by Bascom and McAdam (1947), lists all of
the aerial photos taken by the Fluid Mechanios Laboratory, Berkeley,
Californis,

Dr. M. P. O'Brien, Department of Engineering, University of Califor-

nia, has information on file concerning the beach region of Coos Bay.
This information is not entirely in available reports.
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Beach Sands

Twenhofel (1946) discusses the factors which control the deposition
of sediments on the Oregon beaches and also the composition of the beach
and dune’ sands in the Coos Bay region. The headlands supply a great
amount of sediments, the indentations contribute very little, The
coarser sediments are supplied by the harder rocks while the silts,
clays, and sands come from the weaker rocks of the Tertiary and Pleis-
tocene, The silts and clays are rapidly removed from the beaches by
winds carrying them inland or water movements transporting them out
to sea., Sixteen samples taken at high, low, and mid tide levels along
the beach from the Coast Guard Trail to a point 11 miles to the north,
consist mostly of quartz and feldspar. These two minerals constitute
from 56% to 88% of the sand; most of the remaining material consists
of rock fragments. The sands are generally well sorted; L7% to 99%
of the grains ranged between 1/2mm to 1/8mm in diameter. Ir only *wo
instances did this size range account for less than 85% of the sample,
See Tgbles 6-1, 6-2, and 6-3., The sample locations are given on Enclo-
sure 6-1,

—  When the beach sands are dry, primarily during May to September,
the wind is an important factor in transportation, During the summer
season the winds of the coastal region prevail from the nortlwest at an
average velocity of about 15 miles per hour (McLaughlin and Brown 1942).
The movement of the sand by the wind will thus be predominantly in a
southeastern direction. This selective transport will remove the finer
and lower specific gravity particles, leaving the larger, heavier ones
on the beaches, The sand dunes are thus essentially composed of quartz,
feldspar, and calcite (Twenhofel 1946).

Brown and Newcomb (n. d.) of the U. S. Geological.Survey, Portland,
Oregon, are preparing a report on ground water on the north spit. The
results of ‘this report come from the data of 19 test holes which vary
from 20 to 30 feet deep., The sands are well sorted and are about O.4 mm
in diameter. 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, Under the sand is a clay deposit.

SHORELINE CHANGES

Prior to the construction of the jetties at the entrance to Coos Bay
an expansive area of "breakers" existed immediately west of Guano Rock.
A natural channel, 10 feet deep and 200 feet wide existed across the
antrance bar. It is reasonable to assume that the location of this
channel varied somewhat through the years, A marked change occurred
with the construction of the north jetty. 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). The beaches immediately south of
the entrance channel have also been extended to the west after the con-
struction of the south jetty. Between 1892 and 1905 the high water line
moved to the west about 2,700 feet., The southern tip of the spit advanc-
ed about 1,500 feet to the south, £illing in behind the jetty. The low
water line moved approximately 2,000 feet southward., Between 1905 and
1935 the spit had a westward growth of some 1,300 feet, the low water
line showed a seaward advance of about 250 feet.,

Before the south jetty was construcied the low water line south of
the entrance, from Coos Head to Tunnel Point, extended from headland to
headland with little or no beach at the headlands. In 1925, after the
construction of the south jetty, the low water line had advanced seaward
by some 200 feet. By 1934 the low water line had moved 1,500 feet west
of the foot of the former shore cliffs, The high water line advanced
geaward by some 500 feet, In 1950 the high water line lay approximately
1,000 feet west of the foot of the shore cliffs,

The radical change in the size and configuration of the spit and
the south shore line recorded by the surveys of the U. S. Army Corps of
Engineers may be attributed to the effect of the jJetties on the carrying
capacity of the littoral currents, Between the years 1892 and 190S the
spit had its most radical change., The rate of seaward advance of the
spit was about 250 feet per year, After this initial period of deposi~
tion, the rate of advance slowed to an average of U3 feet per year
between 1905 and 1935. After the initial deposition of sands by the
littoral currents, the winds probably accounted for the westward and
southward growth of the spit above the high.water line,

BOTTOM SEDIMENTS

Baz Sediments

No direct studies have been found in this survey concerning the
supply of river sediments to Coos Bay., However, some deductions are
possible. The drowning of the river mouths would prevent most of the
sediments derived from the headwaters of the Coos and Millicoma rivers
from reaching the sea, 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 opinion of the U, S. Army Corps of Engineers (1932).

sediments between Smith Mill and Coos Bay are primarily derived from the
rivers by gravity settlement and flocculation in salt water.



The Coos River flows almost entirely over Tertiary sedimentary
rocks and the present channel of the stream consists of almost all
quartz and feldspar. 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 193L4), the same can be
said of it.

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, S. Army Corps of Engineers 1932), and by
river sedimentation. FPrior to harbor improvement there were numerous
sediment shoals crossing the existing channel (U. S. Army Corps of
Engineers 1946). For a bottom profile of the channel showing the
shoals and the dredging improvements, see Enclosure 6-l.

The following tabulation of the 1949 to 1954 dredging records
have been supplied by the U. S. Army Corps of Engineers (n.d.b.). These
figures concerning the number of cubic jyards dredged from the inner
channel do not necessarily represent annual depositions of sediments,
since only the channel is considered and identical regions were not
dredged each year. It does however, give some idea of the volume of
sediments deposited over a period of years, since dredging is a con-
tinual operation.

Coos Bay Empire L, Jarvis U. Jarvis

Year Range Range Raggg Range Above
1949 15,600 26,112 18 616 9,804 -
1950 L, 300 - -- - § -
1951 - - - - 5,513,718
1952 171,182 255,273 85.090 169,005 -
1953 495,100 741,200 497,619 247,70L 929,789
1954 225,60k 338, 2686 225,798 112,897 708, 6k
Total 1,260,805 1,795,310 853,110 539,410 7,169,151

Flood depesits usually occurring during spring rains bring in large
amounts of sediment., Summer depths are about 23 feet in the upper bay
above the railroad bridge (U° S. Army Corps of Engineers 1946).

In conjunction with a current survey in 1932 the Portland District
0.2 the U, S. Army Corps of Engineers analyzed 109 sediment samples from
the etties to the city of Coos Bay. These samples ranged from muds,
sand, sand and shell, to rock and sand. Table 6~4 presents the details
of thew» analyses, The relationship of the velocity of bottom currents
and dist.iibition of particle size was also considered (see Enclosure 8-2).
From Novemxr 1952 to August 1954 the Army Engineers analyzed 10 sediment
samples, %lese were taken in the channel and at the entrance bar;
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TABLE 6~1. Mechanical Analysis of Beach Sands from Coos Bay.

Sample No.t 1/2-1 rm, l/u-i/2 mm. 1/8-1/4 wma, 1/16-1/3 mm.
1l 0.80% 7735% 21.50% 0.35%
2 5,50 84,50 10,00 -

3 0085 8’4070 ]J-loho -
L - 12,20 87.00 0.80
5 L.55 85,95 9.10 0.40
6 6.15 84.30 9.20 0.35
7 hadad 23000 76-90 0010
8 —~— 14.90 82.25 2.85
9 hatd h? .OO 53000 -
10 3.00 ' 71.30 25.45 0.25
11 - 59.10 40.90 -
12 SB.DO hh.so 2.50 i
13 2&-15 7‘-’-005 1080 -
l).!. 1)4010 8&070 1.20 . -
15 6.00 89,50 4.50 -
16 11.50 86.75 1.75 -

! Locations: (1) End of Coos Bay Coast Guard Trail to beach on Coos Bay
Spit, high-tide level. (2) Same as No., 1, mid-tide level, (3) Same as
No. 1, low-tide level, (L) Two miles north of Coos Bay Coast Guard
Trail, high tide level. (5) Same as No., L, mid-tide level, (6) Same
as No. li, low-tide level, (7) Two to three miles north of Coos Coast
Guard Trail, high-tide level, (8) Same as No. 7, low-tide level., (9 -
16) three through ten miles north of Coast Guard Trail, one sample taken
every mile at the high-~tide level,

Table modified from Twenhofel (1946).
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TABLE 6~2, General Analysis of Beach Sands from Coos Bay.

Sample Guartz~  Green Hmenite=~
Noot - Feldspar Minerals Garnet Zircon Magnetite Chromite Rock
1 88.30 trace trace rare’ 0.05 0.30 11,35
2 67 025 - d = d < 32 075
3 73,20 = - w - - 26,80
L 87.85 1,60 0.80 - 0.30 0.30 9.25
5 68,60 trace trace - - - 31,40
6 78,85 trace trace - - - 21,15
8 56.10 - - rare - - 43,90
9 61,50 - - none - = 35,60
10 6Lb.20  1.05 - rare 0.15 0.15 34,60
11 88.20 - - - - o 11.80
12 69,05 - - o - e 30.95
13 ?6«)4.0 « - = - L 23060
il 65,80 trace - - trace trace 34,20
15 71.05 - - = - - 22,95
16 65.95 - - - - e 34,05
1

Locations: (1) End of Coos Bay Coast Guard Trail to beach on Coos Bay
Spit, high-tide level, (2) Same as No. 1, mid=tide level. (3) Same as
No, 1, low-tide level, (L) Two miles north of Coos Bay Coast Guard
Trail, high tide level, (5) Same as No. L, mid-tide level, (&) Samg
as No. L, low-tide level, (7) Two to three miles north of Coos Coast
Guard Trail, high-tide level, (8) Same as No. 7, low=tide level,

(9 - 16) Three through ten miles north of Coast Guard Trail, one

sample taken every mile at the high=tide level.

Data obtained from Twenhofel (Twenhofel 19L6).



TABLE 6-3, Descriptive Analysis of Sand at Location Noo L.t
1/l to 1/2mm - 12.2%

Angular to round clear quartz 7 .80%
Rounded yellow quartz 2,10
Rounded rock 2,30

1/8 to 1/kmm = 87,0%

Angular to subangular clear quartz 67 .60%
Subangular to round yellow quartiz 10,10
Rounded rock 6.95
Round green mineral 1,55
Round pink garnet 0,08

1/16 to 1/8mm = 0,80%

Angular quartsz 0,25%
Round Olivine ‘ 0,25
. Round black mineral 0,30
Totals
Clear gquartz and feldspar 75.65%
Yellow guartz ‘ 12,20
Rock 9.25
Green mineral 1.80
Garnet ' 0,80
Black mineral 0,30

1 Sample from 2 miles north of Coos Bay Coast Guard Trail, high-
tide level,

Table modified from Twenhofel (19L6).



Apnalysis of Sediment Samples.

TABLE 6-l.
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TABLE 6-lj. Analysis of Sediment Samples (continued),
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29 2 23 93,7 6,00 0 1 1 O 1 1 2 26 28 72 100 O Shell and Sand

29 3 2 83,8 10,0012 20 32 15 47 L4 51 3 54 L3 97 2 Shell and Sand

29 4 25 93,1 6.9215 14 29 10 39 2 1 2 L3 54 97 2 Shell and Sand

31 1 26 60,6 5,51 O 1 1 0 1 o© 1l 7 8 90 98 3 Shell and Sand

31 2 27 93.. 6.5 0 ©0 O O O O O 11 11 8 99 1 Shell and Sand

31 3 28 96.3 T7.72 O 1 1 1 2 O 2 35 37 62 99 1 Shell and Sand
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Analysis of Sediment Samples (continued),

TABLE 6")40

Hmmﬁm a3egon
ordureg
Jo uotqtsoditon
OOT °‘ON nayj ¢
00T °oN
dA0qe pautelda ¢
00T °ON uo
PuUB 09 °"ON MU} %
0S °oN
sA0qe pauTe}dx ¥
0g °ON uo
pue Q¢ °ON Iyl %
0t "ON
ea0qe pouTelad ¢
0f *oN uo
pue Oz °ON nayl %
02 °oN
9A0Qe pauTrel}ad ¢
0¢ °oN uo
pue QT °ON NIyl %
0T °OoN
9AOQEe pPauTelal ¢
0T °oN uo
pue 1 °ON nayl ¢
3A9TS 1] °ON U0 ¢

(um ut)
Tetaa%ew Jo

(*utu xod °37)

v

.0100
.0118
.0110
0127
.0126

Sand
0 Shell and Sand

1% L4 L5% 56 1014 O Shell and Sand
99 0 Shell and Sand
99

O Shell and Sand

12

i

99
L8 100

1% 22 23276
L u8 52

59 60 39
L 55 59 4o

1

0~ 0~ -

8%eq BUTTIISG|~ -3 §
(*33 'm0 ded)|e ooy
ﬁﬂj%%%%%

"ON TS 4 4 331

°oN qeog|-t-t o

°0y UOT]00g §S0I0| M AR MM

0091
20120
,0113
0112
0129

Sand
0 Shell and Sand
Sand

0 Shell and Sand
0 Shell and Sand

0
33 100 O

47 53 100

30 31 70 101
62

5 L49 54 L7 101
L8 50 51 101

3 Lh
1 6

1l
2

Nt~

0110
0111
0112
.0128
.0129

Sand
Sand
Sand

Sand
Sand

0
0
3
0
0

99%

99
57 58" L2 100

59 100

4O LO 59
11
L3 U433 56

Lo

51 39 100

60

0
1
&
2
1
1

OO~

O OdlRO ©

O OoOFNO ©

©CO0OO0O0O0

[eNejoleReo

QO0OO0OO0

QOO
S LA

88888

L
9
L

55 9.
56

L5 1 57
k7 L 58

L3 2 52 90.0
3

L3 1 53 9L
L5 4 5h 9.

L3 L4 51 91.9
b5

0119
.0102
(0100
0152
0116

Sand
Sand
Sand

Sand
Sand

0
0
0
0
0

52 53 47 100
26 26 TL 100
3, 35 66 101
75 78 23 101
7 48 52 100

1 1
0 0
1 1l
3 3
1l 1l

OO0 00O

CO0O0QO0O0

ocoocooocol

OCO0OO000

CQOO0O00

I[RLE

87899

-
o
.

93.7

M
KRRE

9

L7 3 59 96.3
60

b5 2
47 2

65



TABLE 6-}j, Analysis of Sediment Samples (continued).
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52 4 70 9.3 10,00 0 0 01 1 Lk & 67 72 28 100 O Sand .01);8
52 3 71 95.6 10,39 0 O 01 1 3 4L 80 84 16 100 O Sand .0165
52 2 72 96.7 50 L 584y 2 5 5 61 31 92 8 100 O Shell and Sand ,187
52 1 73 93.7 13,5855 7 62 5 67 3 70 20 9 9 99 O Rock, Shell and Sand
Sy 4 74 96,3 900 0 O 0 1 1 1 2 42 Wy 56 100 O Sand .0108
54 3 75 96.3 9,32 0 0 01 1 1 2 64 66 35 101 O Sand 0138
5 2 76 944 15,00 1 9 10 9 19 12 31 66 97 2 99 O Shell and Sand .0200
sh 1 77 95.6 12,26 60 3 63 3 66 3 69 18 87 13 100 O Shell and Sand .
56 4L 78 91,3 8.4 O O O 1 1 1 2 13 15 8 10L O Sand .0082
56 3 79 95.6 9.3 0 0 0O O O 1 1 54 55 L45 100 O Sand .0120
56 2 80 93.7 15,00 0 4 L4 7 11 1 99 1 100 O Shell and Sand ,0199
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TABLE 6-4. Apalysis of Sediment Samples (continued).
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56 1 81 90,0 10,79 325 37 5 42 L4 46 29 75 24 99 2 Shell and Sand 0200
57 L 82 94 7.93 0 0 0 1 1 1 2 24 26 73 99 © Sand -0094
57 3 83 91,3 8.hh 0O 0 0 0O O© 1 1 34 35 65 100 O Sand ,010Y
57 2 84 91,3 1420 0 1 1 L4 & 5 10 87 97 3 100 O Shell and Sand 0158
57 1 85. 96,3 11,25 24 2 26 3 29 3 32 48 80 20 100 O Shell and Sand 0178
59 L B89 95.6 9,00 0O 0 0 1 1 1 2 30 32 68 100 © Sand .009%
59 3 90 93,1 7.93 0 0 0O O O 1 1 20 23 79 100 O Sand 0087
59 2 91 96,9 9.00 0O 0 0 ©° © 1 1 5% 52 48 100 © Sand .0117
59 1 92 80.6 82 1 83 1 8; 1 8 8 93 7 3100 0 Shell and Rock

61 3 B86 96,3 9.32 0O 0 0 1 1 2 3 ki 47 52 99 O Sand 00320
61 2 87 944 1079 © O O 3 3 7 10 50 6C 41 101 O Shell and Sand 0130
61 1 88 90.0 W6 4 50 6 S6 L 60 22 82 20 102 O Shell and Sand 0787
63 L4 93 93,7 7.T2 o 0 0 1 1 2 3 34 37 63 100 0 Sand .0102
63 3 94 95,6 10,00 0O O O O O 1 1 37 38 62 100 0 Sand .0100
63 2 95 93,7 10.79 © O O 3 3 2 5 66 71 29 100 O Shell and Sand 0132
63 1 96 91.9 15,00 O 2 2 2 4 8 12 85 97 3 100 O Shell and Sand ,0191
65 4 97 944 10,00 O O O 1 1 6 7 59 66 3 100 O Sand ,0130
65 3 98 93,7 9.00 0 0 0 0 0 1 1 36 37 63 100 O Sand .0103
65 2 99 93,7 963 0 O O 1 1 1 2 71 T3 27 100 O Shell and Sand 0136
65 3 100944k 11,75 O 1 1 2 3 3 6 68 74 26 100 O Shell and<Sand ,01LO
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Analysis of Sediment Samples (continued).

TABLEé"h-o
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66 1 101 93.1 14,200 2 2 2 4 7 11 84 9 5 100 O Shell and Sand .0168
66 2 102 95.6 10.00 0 0O 0 1 1 1 2 56 58 42 100 O Shell and Sand .012L
66 3 103 94.4 10.79 0 0 0 1 1 1 2 Ll L6 54 100 O Shell and Sand .0112
66 L 10k 95.6 10.79 0 O 0 1 1 b 5 67 72 28 100 O Shell and Sand .0140
67 L 113 9k 10.00 O 00 0 1 1 12 13 65 78 22 100 O Sand 0168
67 3 114, 91.3 900 0 ©0 O O O 1 1 36 37 63 100 O Sand .0105
67 2 115 91.9 9.32 0 0O 0 0 O 1 1 49 50 50 100 © Sand ,0117
67 1 116 93.7 10.79 0 O 0 0 O N L 84 88 12 100 O Sand .0178
69 3 110 93,1 10.39 0 0 0 0 O 2 2 81 83 17 100 O Sand L0117
| 69 2 93,7 10.39 0 0O 0 0 O 2 2 46 LB 52 100 O Sand 0150
69- 1 112 85.0 22.50 O 30 36 17 53 24 77 20 97 3 100 O Rock and Sand 0390
72 3 105 95.6 11.25 0 i1 1 2 3 25 28 5L, 82 18 100 © Sand .0198
72 2 106 95,6 9.63 O 0 0 1 1 3 L 60 64 36 100 O Sand .01L,0
72 1 107 96.3 10.79 0 0O 0 0 O L lh 58 62 38 100 O Sand ,0131
76 2 108 91.9 10.39 0 O 0 0 O 1 1 70 71 29 100 O Sand 0142
76 3 109 93.7 12.86 0 0 0 0 O 9 9 80 89 11 100 O Sand o189

1 Average size is the size screen on which 50% of the material will be retained.

2 sieve analysis extrapolated.

Data have been obtained from the Corps of Engineers (U. S. Army Corps of Engineers 1932e).




all are classified as sands, The graduation curve, specific gravity,
and wet and dry weights, for these sediments are shown in Enclosure
6~5. A1l sample locations are on Enclosure 6-1,

Borings of the sediments at the bay entrance to Pigeon Point
undertaken by the U. S. Army Corps of Engineers in 1916, 1919, 1926,
and 1927, indicate that the sediment thickness in this regilon ranges
from about 10 to L4O feet. These sediments are sands which rest on
a soft sandstone bedrock. By considering the geologic investigation
of Allen and Baldwin (194}), it is logical to conclude that the
underlying bedrock is the Pliocene Empire formation, The bedrock
of the jettied portion of the entrance may be the Oligocene Tunnel
Point sandstone. The location and depth of the borings at which
rock was encountered is shown in Enclosures 6-6 through 6-11,

Off Shore Sediments

No direct studies of the ocean sediments in the viecinity of
Cocs Bay have been found in this survey, but according to Pardee
(193L), the surface of the bottom is covered with sand, pebbles, or
shells, for distance from 3 to 15 miles offshore. Rock bottom has
been reported. Apparently the outer limit of sand deposition is at
about a depth of 300 feet; beyond this depth muds prevail., See
also U, S. Coast and Geodetic Survey Chart No. 598lL.

ALONGSHORE TRANSPORT

The movement of sand along the coast is dependent upon the waves
and currents which bring in and remove the available sediments accord-
ing to the competency of the water movement.

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

The spit at Coos Bay has been built southward from the north
shore of the Bay. In this instance, as well as others, such as at
Winchester and Alsea Bays, the wind appears to have been the princi-
pal factor in the development of the spit (Twenhofel 1946). The
north spit is alsc a broad dune area which supports this contention.
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The transportation of sands along the shore causes a continuing
problem at the entrance tc Coos Bay, Prior to 1879 the channel depth
across the bar was about 10 feet. Under natural circumstances the
entrance depth may fluctuate according to the changing ratic of de-
position to erosion. The U. S, Army Corps of Engineers (1946;
report a shoaling on the bar and in the entrance channel during winter
storms which limits the average allowable winter drafis to about 21%
Teetb,

Dredging of the bar is a continuous operation. In order to keep
the channel open to depths of approzimately 30 feet a total of k,2h5,104
cubic yards of sediment have been removed from the .bar between 19,9-
195, The following is a yearly tabulation of the number of cubic
yards remcved from the bar since 1949 (U. S. Army Corps of Engineers
n.d,b).

1949 --- 287,860 1952 ~=e 1,695,569
1950 ~-- 821,012 1953 w-= 271,056
1951 ~== 69,067 1954 --=  U75,5L0

The transportation of sediments along the coast by the littoral
currents set up by wave action has changed the configuration of the
spit and ad;acent shorelines, Enclosure 6-3 illustrates the recorded
changes since 1892, The variations in the 2k and 30 foot depth curves
from 1885 to 192} are shown in Enclosures 6-12 and 6-13. These changes
are the result of sediment transport, jetty construction, and in some
part, dredging operations.
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HYDROGRAPHY

BATHYMETRY

" Coos Bay is an extremely shallow waterway, being mostly less than-
20 feet in depth. In order to accomodate ocean shipping, the channel
must be kept open by dredging. The original surveys of 1899 and 1907
indicate that the chamnel region showed depths of 10 feel o1 less
below MLIW at Pigeon Point and between North Bend and the eity of Coos
Bay, Depths of about 1) feet below MILW existed at the entrance and
Pony Slough Shoal near the Jarvis Upper Range. The maximum channel
depth was approximately 50 feet below MLIW near the Charlesitown Coast
Guard Statlon. The chanmnel dredging record up to 1932 is illustrated
on Enclosure 45-l.,

Original Condition of Bay

The.original condition of Coos Bay is Lriefly described by the U. S,

Army Corps of Engineers (19h6):

Prier to improvement at Coos Bay, a channel exisled across
the bar 10 feel deep and 200 feel wide, which followed the north
spit in a torwuous ccurse into the inner bay. Irom the entrance
to North Bend, a controlling depth of about 11 feebt with a mini-
mum width of 200 feet prevailed., Above North Bend the channel
narrowed gradually to the town of Coos Bay (Marshfield), where
it was only about 50 feet wide and 6 feet deep. Numerous shoals
over its entire length restricted use of the bay to small coastal
vessels, |

The original orojeet, authorized by the River and harbor Act
approved March 3, 1879, provided for the construction of a halfe
vide jetty from a point inside the entrance about 750 feet below

 Fossil Point (mile 2.2), on the south side of the bay, on a line
voward the east ead of Coos Head, the structure to be of wood and
stone or stone, &s should be found best, The object of the Jetty
was to prevent aceretion to the south end of the sand spit on the
north side of the entrance and to open and maintain a deeper and
more direct channel across the bar.

Channel. Characteristics

The characteristics of the channel have been markedly changed
from the originasl conditvion due to the continuing dredging program.
Tlood deposits, nermal river deposits, wind blown sands, and along-
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shore transporiation are conbtinuously afiecting the channel. The U, S,
Army Corps of Ingineers (1946) describe the chanmnel in the following
manner: '

Shoaling on the bar and in the entrence channel during winter
storms limits the average allowable winter drafts to about 213
feet as set by the surveyor for the San Francisco Board of Merine
Undervwriters. Tloed deposits in the upper bay above the railroad
bridge, during spring rains, limit summer drafts to about 23 feet.

Guano Rock is a rocky reef about 4,000 feet inside the outer
entrance. The highest point of Guano Rock is 1,300 feelt south of
the north jotty, and the surface of the reef descends toward that
jetty. The controlling depth to rock where the channel crosses
the reef is 2l feet. Access to the inner bay is somewhat diffi-
cult because of a sharp turn of 92° and radius of only 2,000 feet,
in the channel at approximately mile 1.5, just inside the rock
reef above-mentioned,

The controliing depths of Coos Bay and the Coos and Millicoma
Rivers are also discussed by the U. S. irmy Corps of Engineers (195L):

Controlling depths are 26 feet on the bar and 23 feet from
the entrance to Coos Bay (Survey of April 1954). Project-depth
of 30 feetv in this area will be restored by maintenance dredging
in Fiscal Year 1955. Controlling depth in Isthmus Slough to
Millington is 20 feet,

[The controlling depths are] about L feet from the mouth

of the Coos River and 2 to 3 feeb in the South Fork and Milli-
coma o the head of Navigation.

Depth and Profiles

The U, ‘S. Army Corps of Engineers have periodically surveyed the
bay in conjunction with their numerous projects of improvement and
maintenance, * Soundings for the entire bay and specific portions there-
of are availatle from 1592 to 1950, In conjunction with a current study
by the Army Engineers in 1932 profile and cross sectional studies were
made, These compare the original bottom configuration of 1899 and 1907
with the surveyed conditions of 1931, Borings carried on by the Corps
of Engineers show that rock underlies the veneer of channel sediments
at the Pigeon Point Reef area and at the entrance to the bay. The
results of these borings have been discussed in Section 6, Recent
Sedimentation, All included charts, profiles and cross sections,



ete., pertinent to the bathymetry of the bay are listed in Table 7-l.
Additional charts concerned with specific projects and area soundings
can be obtained from the U. S. Army Corps of Engineers at Portland,
Oregon.

SHIPWRESKS

Records of shipuwrecks are available from 1870. These are now on
file as Records of Assistance maintained by the U. S, Coast Guard Life
Boat Service and Record of Shipwrecks formerly maintained by the U, S,
Coasgt Guard Light House Service,



TABLE 7-1. UListing of Inclosures on Bathymetric Informatvion.

Us S. Army
Enclosure | Corps of En=-

Mo, gineers Mo. Date Subject

7-1 CB-1=26 1899 Entrance soundings.

7-2 CB-1-35 1905 Entrance soundings.

7-3 CB-1-~85 1920 Entrance soundings.

Tk CB-1~87 1920 Entrance soundings.

7-5 CB-1-109 192 Entrance soundings.

7~6 | CB-1-119 1924 [Pntrance soundings.

7-7 CB-1-126 1925 Intrance soundings..

7-8 CB-1-157 1928 Pony Slough Shoal soundings.

-9 CB-1-359 1947 Entrance, Charleston end South Slough
soundings,

7-10 CB-1-38L/2 - 1949 North Bend Channel soundings.

7-11 CB-1-388 1950 Charleston and South Slough soundings.

T-12 CB-1-391 1950 Charleston and South Slough soundings,

7-13 CB-1-133 1926 Entrance Survey, cross sections showing
naterial excavated and profile along
channel.,

T<1ly CB~1-156 1928 Profile Pony Slough Shoal,

7-15 CB-1-182 1930 Cross Section between Jetties from 1925
to 1930,

7-16 CB-1-209/1 1931 Genterline of cross sections and channel

~ profile,

T=17 CB~1~209/3 1932 Comparative channel cross-sections,

8-2 CB-1-209/L 1932 location of crossesections on Enclosure
? "":‘-7 °

6y CB-1-209/2 1932 Channel profile and dredging record
(on tidal and silt scour relations),

6-6 CB-1-62 1916 Borings near entrance,

6-7 CB-1-33 1916 Borings near entrance,

6-8 CB-1-83 1919 Boxring at Pigeon Point Reef.

6-9 CB-1-92 1921 Borings at Guano Rock Reef,

6-10 CB~-1-139 1926 Borings at Pigeon Point Reef,

6-11 0B-1-1L7 1927 Bori?gs at Pigeon Point Reef (1916~
1927),

6~12 CB-1-116 1925 2l foot curve at entrance (1855-192L).

613 CB-1-117 1925 30 foot curve at entrance (1855-192L).
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1928b,

1932,

Map showinyg Tidal fAreas. HMap File No, CB-~1-10.
Entrance, Surveyed August. HMap File Nog CB-lw26,

Sketeh of Datrence Channel Showing Soundings and Direction of
Tidel Current, March, Nap File Ho, CB=1-31,

Entrence, Surveyed June. Nap File No. CR=1=-35
Entraince, Surveyed Juns. Hzp File Ko, 0B-1-85,
ntrance, Surveyed August to Sepitember, Mep File No, CBwls87.

Entrance, Swrveyed June and July. Map File ¥o. CB=1=109,

Entrence, 2hwFoot Curve, Compiled from Surveys of 1885 to 192k,
Yap File Hc, CB=1l=116,

BEntrence, 30-Foot Curve, Compiled from Surveys of 1885 to 192k,
Hap File Mo, CBel~ll7,

Entrance, Studies of Jetty Exitensions, Soundings Taken June
and lovember, Map File No, CBel=119,

Soundings-of 192Li=25, Map File No., CB=1=126,

Pigecn Point Reef, Surveyed Auvgust to October. Msp File Noe CB~1-139.
Entrence Surveys of HYarch and October with Cross Sections Show-

ing fmount of Haterial Excovated, and a Profile alvng Channel

Range, Map IMile No. CB-i=]38.

Peny Slough Sheal, FProfile, Center Iine of Chamnel Range.
Map File No. CB-1-155, '

Pony Slough Shealy March., HMap File No, CBe=l=157,

Discharge Measurements, Velocity Dats, PrismeVolumes, Area/
PrismeVelocity-Material Size Relations, Map File No. CB=1=209/5.
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U, So Axmy-Corps of BEngineers, Portland District, Portland, Oregen {Coos
Bay, Oregon~siiaps (Unpublished)]
1938, Entrance, Lines Run by Dredge "Pacific" and Lines of Ibb '[ide
Iloats, June, Map File No, CB=1-277,

1947, Channed at Charleston, South Slough, Survey, Map File No, CB=1-349.

1949, Intrance To Siith Mill, Location of Oyster Bc,ds, dune, Map
File Ho. CB-1-38L/2,

1950a, South Slovgh Channel at Charleston, February., Map File No,
CB=1-388,

1950b, Channel at Charleston, South Slough, Breskwater. Map File
No. CB@lvﬂ?;g.Lc

U, 8. Treasury Department Bureauc! Customs

Amual. Merchant Vessels of the United States. Govermment Printing
Of fice, Washinglon.
(Presents & complete listing of all vessels registered., FVkssels
Lost" is of interest for ship wreck data. First volume published.
in 1906.)
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PHYSICAL OCEANOGRAPHY



PA¥SICAL OCEANOGRAPHY

TIDES

- The tide in Coos 3ay is of the mixed type with inequalities in
both the high and low waters which are somewhat larger in the low,
The mean and diurnal rangzes, respecitively, decrease from 5.2 and 7.0
feet inside the enirance to L.? and 6.7 feet at Empire, and then in-
ercase to 5,6 and 7.3 feet at the town of Coos Bay. The time of tide
becomes progressively later on passing inward from the entrance; at
Empire and Coos Bay it is 4O minutes and 1 hour and 25 minuvtes later,
respectively, than atl the entrance. At Empire, high tide occurs on
the average at the weper and lower transits of the noon.

Tide Stabtions

The tidal predictions for Coos Bay are based on the published
times and heighis of high and low waters for each day o the year at
Humbeldt Bay (U. S. Department of Commerce Coast and Geodetic Survey
1954), Tidal hermonic constants are published for Humboldt Bay (U. S,
Department of Commerce Cozst and Geodetic Survey 1942; International
Hydrographic Bureau 1933} and for the city of Coos Bay (Marshfield)
(U, S. Depariment of Commerce Coast and Geodetic Survey 194h2).

Additional t{idal. data for the following stations:

1. Coos Bay Entrance
2, Impire
3. City of Ccos Bay

consists of: the time of tide, height of high water (195%,, and ratio

of ranges compared to the tide at Humboldt Bay (U. S. Department of
Commerce Coast and Geedebtic Survey 195h); the high uwater interval.(prior
to 1955), “he mean range of tide and the diurnal rangs of tide (U. S.
Department of Commerce Ceast and Cecdetic Survey 195i:); and the elevations
referred to mean lower low water of the following plenes: highest tide-
(estimated), mean higher high water, mean high water, half tide level,
mean low water, meen lower low water, and lowest tide (estimated)

(0. S. Department cf Commerce Coast and Geodetic Survey 19h6).

Monthly Tidal Variatioas

The tide at Coos Bay follows the monthly lunar cycles in response
to the moon's changing phase, distance, and declination as follous:
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Keasure of Lag of Maximum

Lunar Cycle Tidal &ffects Ratio Effect in Howrs
Phase Spring 10 neap range 1.6 35.5
Parallax Perigean 10 apogean range 1.5 29.L
Declination Tropic to mean diurnal inequality 1.4 11.6

This dependence on all three factors indicates a complicated
monthly variation in tidal range. However, these variations are not
large comparad to the daily differences in range,

In addition, the time of tide relative to the moon's transit

undergoes monthly change. A maximum deviation from the mean of about
two hours can be expected.

Tidal Datum Plaggg

Mean lower low water, based on two years of automatic gage records,
is the datum for the charts of Coos Day (U. S. Department of Commerce
Coast and Gecdetic Survey 1946).

Sea level will undergo variations over periods of a day, month,
year, and longer. The long~term trends of sea level can be expected to
- follow those for Seattle and San Francisco (Marmer 19L9, 1952). The
yearly variation will be somewhat similar to those at Astoria and
Crescent Cily, vut will also depend on more local seasonal changes in
runoff and oceaiographic conditions (Marmer 1951). Shorter period
fluctuations ars generally unpredictable,

Semidivrnal Waves in Coos Bay

The behavioxr of the tide in ils passage into Coos Bay has been
studied by the U S. Avmy Corps of Engineers (1932)., They give the
heights of the following planes as functions of the distance from the
gabrance: highsst vide, mearn higher high water, mean lower high water,
mean tide level, mzan irigher low water, mean lower low water, and low-
&3t vide,

The instantvancous profiles of the water level at tiwmes of MHHW
slack and MLIW slack and the tide lag from the entrance have alsc been
determined as functions of the distance from the entrance (sse Enclosure
6-3) .

Comparison of lMeasuired and Predicted Tides

The predicted and measured heights of high and low waters have been
compared for thz city of Coos Bay, Empire, and Charleston (U, S. Army



Corpe of Enginecrs 1932). In addition the predicted ard measvred
neights throughout a divrasl cycle have been compared. 4 maximum -
deviation of about 1 foot was noted in the hligh and low water helghts.
The plotted data are available in Enclosures =3 and 8-1.

‘TIDAL CURRENTS

‘Ir Coos Bay entrancs, the average and tropic tidal current velocities
are 2.0 and 2.7 knotz, respoctively. Dwing long runouis an ebb current
of 5 knots has been found et Guano Rock, and up to 7 krots at the bell
buoy, same buoy being run under at times in winter montis. Flood current
usuelly bas a meximui velocity of 3% kmots (U. S. Department of Commerce
Coast and Geodetlc Survey 1951).

The time of glack wster at the entrance to Coos Bay varles wilth the
helght of the tifes The obb runsfrom 1 to 14 hours after low water,
and the flood frem 1/2 t6 3/4 hours after high water. The time of change
of current at North Lend ig sbout 45 minmutes later than at the entrance
(U, S. Department of Commerce Coast and Geodetic Survey 1951)

Curpent etlo

Cuzrent tehles list tho dime differencs and valocliuy ratios for Coos
Bgy erlrance whlch mukos 1% possible o Jerive 1bts msudiirn f£lood and ebbh
cvrrent veloelties end 1os dime of maximm ebb, f£lood,cnd slack waters
from the vrefoveace clation mredicilons (Ue. S. Departrory of Coanasrce
Goast end Geodetia Survey 1953a). -

Telations ey
secuicnel oress
Poriland Diebri ol

hepge Gléod moenzz, upetesan widal prisag snd
Dvataed Ly the U, 3. Aray Cords of Engineers
They have construcited the following girapnss

RAYS A 9 ¢ R
creans,;
of Hhe

2o Averags arco/wsisa ratlc, aves/iriam yalio for obb EEMU-MLLW,
area/prigr deslign retlo, maximum bottom veloclty at mean ebb
range (BHEW-MLLW), eversge evb velocity, meximum bottom vele
ocity at mean floodé range (ULLW-HLHW), everage flood velocity
as functiong of the distaence upstream from the end of the Jstiles.
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3, Hean veleocity in the vertical for each boat position and
total section discharge as functions of tide stage for
each of three sections near the mouth of tiae Bay.

Lo Tidal rrism volune as a function of phase range for the
above three sections,

5, Haxirmr discharge as a function of phase range for the
above thiree sections,

6. TVelocities on flood and ebb as functions of phase range
for eight sections,

7. DBottom ebb veclocity as a function of area/prism ratio.
The locaticn of the boat positions and cross secticons is shown on

Enclosure 8-2. The relationship between the above factors may be found
in Enclosures 6.3 and 8-3,

Surface Currents

Surface currents have been measured ati approximate biweekly inter-
vals at 5 stations in Coos Bay from 1l Jamuary 1930 to 20 February 1932
and at L stations in the lower 5 miles of the Coos River from 12 Janvary
1930 to 25 Octcoer 1931 (Queen and Burt 1955). These measurements were
taken from a dock ncar a *“ime of half tide at each sitation., They there~
fore represent currents at the approximate times of maximum current but
somewhat to the side of the chaunel out of the strongest tidal gtream.
The ebb currents were generally stronger than the flood. The velocities
depend on the tidal range and the river runoff and varied from O, 2 to
2,7 knots for ebb and 0.2 to 1.1 knots for flood,

Additienal :urrent measurements were made at hourly intervals for
one complete tilal cycle at Empire and the city of Coos Bay dnd for a
partial tidal cycle in the Coos River.

The U.- S, A my Corps of Engineers Portland District (1892, 1901,
19252, 1925b, 1738z, 1938b) have made flood and ebb drift measurements
at the entrance under various stages of Jetly construction. The maximum
midchannel velosities showm betuween the Jetties are somewhat in excess
of 3% knots. Thie ebb current apparently fans directly out from the
entrance, while the flcod has a pronounced southerly set towards the
Jetty mouth (see Enclosures 8-l through 8-10),

Current obssrvationswere made across the channel at the site of
the proposed Willametle Pacific Railway Bridge in 1912 by the U. S.
Army Corps of Eiginsers., The maximum velocity on the cenier line of
the dredged cut, observed by current meter at the flood tide was 2,25
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Imots with tide at 6 feet, range of tide 2.7 to 8.1 feet, “he maximum
velocity on the centerline of the dredged cul, observed by current meber
on the ebb tide was 2,54 inots with the tide at L feet, range of tids
8.1 to 1.6 feet. A strong southerly windwas blowing at the time of
these observations. On vhe following day, when drift observations were
made, the wind was calm (see Enclosure 8-11),

Bottom Curreats

Bottom curvent ohssrvations, wostly at 2 feet above the bottom, have
been taken over a tidal cycle abt several stabions in each of 32 sections
throughout Coos Bay (U, S. Army Corps of Engineers 1932), This informa-
tion is presenied in figures as fellows:

1, Bottom current measurements and tide height as ifunctions of
time for each station,

2. The paths of maximum botlom velocities in the estuary
channel,

3. Botbom current distvrivbution across 17 sections for the
four t:ides oI e mean tidal cycle.

Thege fizw'es may be Tound in Bnclosures 8-12 through 8-15.

Vertical Distrrbutlon of Currenis

Tidal current velocliities over one or two days have been measured atb
6 foot interval.s of depth for cach station in'3 sections near the Bay
entrance (U, 5. Army Corps of Engineers 1932), The vertical current
disvribution i plotied as a Iuncition of time for each station. These
figures mey be found in Eaclosures 8«3 and B-16.

The upper eyer velocities shown frow the above data are mostly
larger vhan these at depth and mey be more than three times as great
cn oceasion. “here is little difference in the phase of the currents
in the same veirtical plans,

Offshore Tidal Currenis

Tidal currcnt measuremenis have been made from five light vessels
along the Paciric Coast of the United States in depths ranging from 20
to 30 fathoms ‘Marmer 162G), At some locations the msasured currents
ere strongly influenced by adjacent entrances to large inland beodies of
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water while at others there is no such effect. In &ll cases the
currents were vetary. At vimes of high water the set was generally
in the nertheast quadivant, The divection of maxiimm cuvrent followed
the general trend of the loczl shoreline although the effect of on-
shore tidal flow was evident in some cases. The maximum tropic
velocities ranged from abeut 0.1 to 1.1 knots. It is estimated that
at a depth of 20 to 30 fatvhoms off the Coos Bay eantrance, the tropic
velocity would be about 0.4 to 0.5 knot,

WAVES

Wind waves occuring in Coos Bay may be either generated by the
local wind or the resuli of waves and swell entering from the Pacific
Ocean, Since the Bay has Jiwited fetches and is well protected from
the ccean, its waves, in general, can be expected to be moderate in
size.

Off vhe adjacent coast in winter, seas greater than 8 feet and
svells greater then 12 feet occur from the westerly directions aboutb
20 and 30 percent of the time, respectively (U. S. Navy Hydrographic
Office 294L).

Tocal Wind Waves

Wave conditions in the 3By can be derived from wind observations
in the surroundiag ares. The fellowing wind information is available
for this purpoese:

1, Wind charts for the years 1916, 1918, 1920, 1922, 192l,
and 1933, ' These conbain the mean velocity and duration
of prevailing wiads at the entirauce to Ceos Bay (U. S,
Axmy Corps of Pnmzincers Portland District 1926).

2. Wind char®t Tor the teneyear pericd 1915-31925 similar
te the above (U. S. Ariny Corps of Engineers FPorvland
D . .i. .'G

3. Wind chapv ng whe mean velocity and duration of

prevailing wis at Coes Bay for the yaer ending ¥ay
* s ¢ 1 =rs, ace L Mooy Ared e P 3
31, 1921 (U. 3. Apmy Corps of Engineers n. d.).

o ‘.‘Jjﬂ.nc'v. chart ; the maximum veloeily and dureation
of prevailir s at Coos Bay Zor the year ending
May 31, 1521 (U S, frmy Corps of Ingincers . do ).
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5. Teble giving direction of wind by months at the entrance
to Coos Bay from July 1915 to July 1925 (U, S. Army Corps
of Bngineers n. d.).

6, Table giving directicn of wind by months at the entrance
to Coos Bay :or the year 1933 (U. S. Army Corps of Lngi-
neers 1. d.),

T. A velocity-duration curve for directions north east and
southeast for MNorth Head, Washington is shown on Enclosure
3~1T.

8. Monthly wind roses and the frequency and duration of high
surfaca winds in Puget Sound Region of Washington (Harris
and Rattray 1954).

This wind informatlen is summerized in Section 2, Cllmaaology

(see Enclosure 2-1 and Tables 2-6 and 2-7),

Offshore Waves, Swell, and Surf

Data on the distribubion of waves in the open ocean off the Oregon
" coast are available as follows:

1. Percenvages oi high and low seas and swell in winter and
swner (3=au ¢w and Edmondson 1947).

2. The relatvive anmizl frequency of waves of different heights
in the North Pacific (Bigelow and Edmondson 1947).

3. Perceatages of high, medium and low seas and swell from
each directicn for ecch month of the year (U, S. Navy
Hydrograpghic Office 19h4h).

L. Percentages of waves in the approximate height ranges
0-3 fe2t, 3-3 feet, 9-20 feet and over 20 feet for each
month of the year (Maritime Safety Agency 1951; U. Ss
Navy Hydrogrephic Office 1943).

Waves

Some photographs taken of surf{ along the Oregon coast and a few
heights and periods of the associated breakers are given in the follow-
ing reports: University of California (l9h6), Isaacs (1947), and
Bascom and HMcAdam (1947).



Wave heights and periods from April 19LT to June 1948 have been
obtained at Heceta Head about 50 miles north of Coos Bay (Chinn 1947;
Serville 18L7; Wiegel 19L9a, 1949v),

Sea observations are recorded at the U, 8, Coast Guard Light and
Lifeboat Stations at approximate L-hour intervals,

Tsunamis

Sea waves occur along the Pacific Coast of the United States from
seismic activity around the periphery of the North Pacific Ocean, Data
are available on the tsunami of April 1, 1946 which resulted from an
earthquake on_the north face of the Aleutian Trench, south of Unimak
Island, at 533° N., between 1639 and 16)° W. (Bascom 19463 O'Brien
19463 Roop 19h6a, 19L6b; Bulletin of the Seismological Society of Am-
erica 1946; Transactions of the American Geophysical Union 1946).

The times of arrival along the United States coast were within 2%

hours of each other and can be explained by shallow water wave theory,
The heights recorded ranged from 1 to 17 feet. There was no consistent
vaciation of heighl along the coagt; evidently the local bathymetry of
the shelf if criticel in this regard. In the tsunami of April 1, 1946,
the largest heighis were reached in those bays which had a southerly
EXposSure,

Data on the tsunami of November L, 1942 compared to the one in 1946,
indicates a rougaly similar distribution and magnitude in heighits record=
ed at tide stations., These heights however are generally less than the
maximum observed in the surrounding area (U. S. Department of Commerce Coast
and Geodetic Survey 1952),

Listings of other tsunamis are available in U, S, Department of
Commerce Coast and CGeodebic Survey (1953b), Heck (19L7), and Holden (1898)
(see also section on Seismology). -

WATER CHARACTERISTICS

Coos Bay is an estuary of the pesitive type where precipitation and
runoff exceed evaporaticii, The Coos River enters the head of the Bay
and supplies mest of the freshwatsr, This river has not been gaged so
the exact anmual runoff pattern is unknoun, However, since the drainage
area is smell (820 sq. miles), has little snowfall, and extends only a
short distance into the coastal range, it can be assumed that the runoff
follows the local precipitation pattern (see Section 2, Climatology).

A narrow dredged entrance, flanked by jetties, peraiits access to the
ocean water at essentially all depths in the bay,

Only meager information exists on the water characteristics of Coos
Bay. John Queen observed temperature, salinity, pH, dissolved oxygen,
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and occasicnally hydrogen sulfide, at approximately biweekly intervals

from Janvary 1930 through March 1932 (Queen and Burt 1955) at the stat-
ions shown in Enclosure §-18. The Coast and Geodetic Survey measured
the temperature ang density at a tide gage station near the entrancs
(470 20.9! N., 124 19.3! W,) in 1933 and 1934 (U. S. Department of

gommerce Coast and (Geodetic Survey n. d., 1952a, 1952b). See Enclosure
-190

The Scripps Institution of Oceanography measured salinity, tempere
ature, and minor constituentsfrom 50 to 75 miles offshore at various
times since 1930 (University of California Scripps Institution of Ocean-
ography 19L9-51; Sverdrup 1943). The University of Washington ran a
section to within 13 miles of the beach about 27 miles north of the
entrance of Coos Bay in August 1939 (Thompson n, d.). See Table 8-1,

Salinity Distributlon

The s alinity of the ocean water directly off the entrance of Coos
Bay has not been measured but canbe estimated from Scripps Institubtion
of Oceanography snd University of Washington data to range f£rom 329/co
to 349/00. Reporied values below 33%/oo reflect coastal dilution,
Salinitiles appreciably exceeding 34°/oo are open to question, The annual
salinity pattern for offshoretwater in this general area in 1949 showed
a maximum in October of about 32.79%co. Thesmction run by the University
of Washington in August 1939, uwhich extended farther inshore, showed soms
increasé in salinity towards thelkeach with a value of 33.5%/co at the
surface, The cecastel salinity will be zffected by precipitation and
runeff which drops to a minimum in August and by upwelling which appears
to reach a maxgimum at aboubt ithe same period.

Inside Coos Bay, the salinity varies from the oceanic range given
above to that of fresn wabter in the river discharge. The phase of the
tide and the runoff largely determine the salinity at any particular
place and time. Such chenges as cccur in the oceanic salinity will be
only a secondary factor in affecting the salinity within the bay. The
suorface salimity alengz channel (from Queen and Burd 195%) is shown in
Enclosure &-20 for llarch and September, These months are near the annual
salinity exiremes, The incresse in surface salinity with increase in
tide height is readily apparent in Enclosure 8-20, During perlods of
low river runoff, the wost abrupt changes in salinity occurred at REapire
{Station 1V) and at the Coos River mouth (Station VIEI), During periods
of high river runoff, the salinily decreased rapidly and uniformly from
the entrance upstream for 12 miles, From this point on to Station %I,
the water was essentially fresh. IBExcept near the river mouth thewter
column was quite well mixed from the swrface to the bottom. Surface
salinities at high water mzasured periodically at three stations in
the Bay (Enclosure 8=21) show annual minima from Jamuery to March and
maxima in August or September, : '
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TABLE 8~1, Oceanographic Data 27 Miles North of Coos Bay,

Stat 1 Lat  43°4B8'{Stat 2 Lat  L3948!
Date 5 August 1939 Long 124°28'|Date 5 August 1939 Long 124935
Tine 1500 : Depth 67 fm, |Time 1350 Depth 1Ll fm.
DEPTH TEMP SAL 0y DEPTH TEMP  SAL 0,
(m) (°c) (%/o0) (mg~at/1) (/ug=at/l) (m) ~(°C) (°/o0) (mgwatllz (/ué—at/i)
0 10,40 33.51 0,582 0.9 0 12,35 32.88 0.566 0.6
10 10.40 33,53 0,579 0.7 10 12,25 32,90 0.571 . 0.5
20 9017 33057 Ooh20 15116 20 11012 33003 03522 097
30 9.00 33.,6L 0,387 1.76 30 9.1 32,99 0.L6Y 0,85
50 8olih 33.73 0.321 2,18 50  8.69 33,48 0.379 1,62
75  T.67 33.89 0,243 2.2l 75  B.70 33,77 0.368 1.88
100 7.24 33.96 0.215 2,04 100 8.31 33,86 0.324 1.88
o 200 T7.02 34,02 0,207 2,02
Stat 3 Lat  L3°4B'iStat 4 Lat 43948
Date 5 August 1939 Long 12L050*|Date 5 August 1939 Long 125905!
Time 1145 Depth 375 fm.| Time Depth 776 fm.
DEPTH TEMP  SAL % DEPTH TIMP
(m) (°c) (°/o0) (mgwat/l) (ug-at/1) | (m) (°c) (°/00) (mgvat/l) (/ugaat/l)
0 11.76 32,94 0,576 0.6 0  10.87 33.37 0.565 0.90
10 11,05 33.22 0,555 0.7 10 10.77 33,51 0,548 1,05
20 10,05 33,26 0,51 0.9 20 10,39 33,55 0.539 1,10
30 9.81 33.58 0,488 1.34 30 9.59 33,58 0.L9T7 1.30
50 9,55 33.6Lh 0.475 1,38 50  9.3L 33,66 0.473 1.34
75 9,00 33,69 0,407 140 | 75 8.70 33.77 0.386 2.0k
100 B8.24 33.8h -0.319 1,58 100 8,05 33,84 0.310 2,04
200 7.03 3L.02 0,205 1,76 200 6,69 33.96 0,198 2,08
300 6.47 3405 0.150 2.2 300 5,96 34,04 0.120 . 2,12
400 6.05 34,09 0,110 2,28 400 5,54 34.09 0.083 2,36
500 5.55 34e13 0,076 2,10 500 5.25 34,13 0,071 2,42
600 L.05 3L4.25 0,043 2,64 600 L.38 34,22 0,030 3.40
700  hLo6L 34,25 0.035 2,84
800 L.h2 3ko.29 0,024 3,20
900 L.O4 34.3h 0.025 3.10
1000 3,76 3L.L42 0.027 3,10
1200 3.14 3kL.k9 0.040 2.95

Table compiled from original data on file at the University of Washington

(Thompson n. d.).
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Temperature Distribution

The surface temperature of the ocean off the entrance of Coos Bay
is estimated to range from 8% to 18° C. during the year, The annual maxe
imum found by Seripps Institution of Oceanography for offshore water in
this general area in 1949 was 15.7° G, in September and October, The
surface temperature at & station 13 miles off the beach, run by the
University of Washington in August 1939, was 10.4° C., about 2° C. lower
than at the next station 18 miles offshore. Upwelling, which appears to
reach a maximun aboubt August, gives lower surface temperatures than would
be expected fiom seasonal warming,

Inside Coos Bay, the temperature during 1930-1932 varied from 5° to
21,° ¢, {Queen and Burt 1955) with the fresherw ater exhibiting the greate
est range, The.temperature is less affected by phase of tide than is the
salinity., The surface temperature along chamnel (Enclosure 8-22) increase
ed from the mouth to the head of the Bay during the warming months, March
to August, but decreased from September to February. The difference along
the channel varied from less than 2° C. in the winter to more than 15° C.
in the summer, ©Surface temperatures at high water measured periodically
at thres stations in the Bay (Enclosure 8-23) show the annual minima in
Janvary and maxima in July.

Other Chemical Properties

No reliable information is available on the oxygen distribution in
Ccos Bay. The data obtained by Queen indicates that the minimum oxygen
content to be not less than 2 ml/liter,

Hydrogen sulfide was found to exist in the landward end of Coos Bay
in concentratvions up to 1.2 ppm during the autumn months, indicating a
partial stagnation of the salt water. Usually the concentration was
less than 0.l ppm.

Queen measured the pH of tiie water on a few occasions and found
the range to be from 6.6 to 8.0,
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Wind Waves &t Sea, Breskers end Surf, U. S. Navy Hydrographic
0ffice, H. O, Pub. No, 602, 177 pages.

(Wot specifically applicable to each harbor area--a general
reference,

Bulletin of the Seismological Society of America

1946,

Seismological Notes, North Pacific Ocean, off Alaska Peninsule,
april 1, 1946. Vol. 36, no. 2, p. 125,

(Describes ¥tidal" weve which hit the coasts of Californmis and
Oregcn-)

Chinn, Allen J,

1947,

Records of Waves on the Pacific Coast of California and Oregon.
University of California, Depariment of Engineering, Fluld
Mechenles Leboratory, Berkeley, Appendix to Technical Report
No. HE-116-263, 27 pages, tables, dlagrams (mimeographed). .
(Summary of refraction coefficients and refraction diagrams.)
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Harris, Russell G. and Maurice Ratiray, dJr.

' 1954, The Surface Winds over Puget Sound and the Strait of Juan de
Fuca and Their Oceanographic Effects. University of Washings
ton, Department of Oceanography, Technical Report no. 37, 101
pages (mimeographed), including Ll figures.
(A1l availsble wind report summaries accumulated in form of
monthly wind roses for each reporting station. Debermination
made of frequency and maximum duration of surface winds,
Cceanographic effects discussed and approximate calculations
are made of maximum wave heights, Stress on water surface
and resultant currents discussed),

Heck, N, H.
1947. List of Seismic Sea Waves., Bulletin of the Seismological
Society of America, vol. 37, no. L, pp. 269-286,
(Inclgdes records of waves that have struck the Pacific
Coast).

Holden,; Idward-S,
1898. A Catalogue of Recorded Earthquekes on the Pacific Coasiy
1769  to 1897, Smithsonian Miscellanecus Collections, no.
1087, 253 pages,
(Includes reports of volcanic eruptions and seismic sea
waves).

Holway, Ruliff 8, .

1905, Cold Water Belt Along the West Coast of the United States,

: University of California Publications Bulletin of the Depart-
ment of Geological Sciences, vele L, no. 13, pp. 263-286,
(Temperature observations of the Tuscarora and Albatross.
Includes general temperature conditions, maximum, minimum,
and range; hypothesls accounting for cold water belt and
SUmmAry) . :

International Hydrographic Bureau
1933, Tidese-List of Harmonic Constants, Special Publication no.
26, Monaco.,

Isaacs, John D,

1947, Beach and Surf Conditions on Beaches of the Oregon and Washe
ington Coast Between August 27 and September 27, 19L5.
University of California, Department of Engineering, Fluid
Mechanics Laboratory, Berkeley, Laboratory Memorandum Noe
HE-116-229, 125 pages, tables, photos, maps, diagrams
(typewritten). ,
(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 shown in tables and
diagrmﬂ)o
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Iszecs, J. D. and Y. M, Bascom
1949, UWater~Table Elevatlozs in Some Pacific Coast Beaches. Trange

actions of the Americen Geophysleal Unicn, vol. 30, no. 2,
Pps. 293-294.
(Pacific Coast beaches surveyed for water-itable profiles:
Grenville, Ocesn City, Leadbetter, Oysterville, Clatsop Spit,
Sané Leke, Ssabright, Seacliff State Park, Del lionte Creek,
and Carael,)

Jehnson, J. .

. 1949, Weve Investlzetions, Final Report, A List of Reports and Pub-
lications Completed on Contract Nobs 2490, University of
California, Deparitment of Engineering, Fluid Hechanics Labore
atory, Technical Report Ho, HE-116~300 33 pages (processed).

Johngon, J., ¥, and R. L. Wlegel
1953, Summary of Research on Waves, Surf, and Beaches, Yniversity
of Califoraia, Inatitute of Enrineerlng Reoseawvch, Waves Research
Laboratory, Technical Report, Series 3, Issue 350, Part 1, 29
pagzs (processed).
(Bibliography of Pacific Coast.)

Maritime Safety Agency
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HMarmer, H. &,

1926,

1949,

1951,

1952,

O'Brien,
n, d.

196,

1951,

I

Ceastal Currents Along the Pacific Coast of the United States,
U. S. Department of Commerce, Coast and Geodétic Survey,
Special Publication no. 121, 80 pages.

(Data obtained from Blunts Reef Light Vessel, located off
Cape Mendocino, 22 miles south of Humboldt Bay),

Sea Level Changes Along the Coasts of the United States in
Recent Years. -Transactions of {the American Geophysical
Union, vol. 30, no. 2, pp. 201-20L,

(Values for San Francisco and Seattle given).

Tidal Datun Planes. U. S. Department of Commerce, Coast and
Geodetic Survey, Spécial Publication no. 135 [Revised 1951
Edition], 1h2 pages,

Changes in Sea Level Determined from Tide Observations,
Proceedings of Second Conference on Coastal Engineering,
Houston, Texas, Hovember 1951, Edited by J. W. Johnson, The
Engineering Foundation Council on Wave Research, pp. 62«67,
(Values for San Francisco, Astoria, and Seatitle given which
bracket the survey areas),

P.

[Oceanography of Coastal Harbors.,] On file U, S. Army, Corps
of Engineers, Beach Nrosion Board, Washington, D. C. {(Unpub-

lished), '

{Bections on Grays Harbor, Coos Bay, and Humboldi Bay include
descrintion, tides, tidal current, waves, wind, sand samples

and prefiles, sand movements, and structure).

Preliminary Report on Seismic Sea Waves from Aleutian
Earthquake of April 1, 1946, University of California,
Department of Imgineering, Fluid Mechanics Laboratory,
Berkeley, Technical keport No, HE-116-207, 10 pages
(mimeographed). . ' )
{Discussion of effects on Pacific Coast, listing arrival
time for harbors along the coast).

Wave lMeasurements at the Columbia River Light Vessel, 1933-

1936, Transactions of the American Geophysical Union, vol,
32, no. 6, pp. 875-817,

(Record is representative of condltions at sea off the North
Pacific Coast),

96



Oregon State Hlghway Department

1955,

Queen, John
1955,

Personal commnicaticin on a tidal current survey made in
the North Slough area of Coos Bay in 195h. Letter from C.W,
Enfield, Chief Counsel, Salem, Oregon, tc Peter Mclellan,
dated May 31, 1955,

(Results have not been prepared inthe form of a report but
consist of notes, charts, and data, Materilal is not avail-
able at present bub will be published in ‘the future),

and Wayne V, Burt

Hydrography of Coos Bay. School of Science, Oregon State
Collegs, Corvallis, Data Report No. 1, 16 pages (processed).
(Weather, cloud cover, air temperature, salinity, water

~ temperature, current velocity, tide stage and height, HpS,

ROOP, Re Cc
19k6a.

1946b,

and pH for 11 stations in and near Coos Bay).

A Study Relating Data from the Seismic Sea Wave of April 1,
1946, to the Theory of its Propagation, University of
California; Depariment of Engingering, Fluid Mechanics
Laboratory, Berksley, Laboratory Memorandum No., HE-116=212,
9 pages (typewritten).

(Coos Bay and other locations along Pacific Coast listed for
time of arrival and other amnalysis of earthquake data).

A Study Relating Data from the Selsmic Sea Wave of April 1,
1946 to the Theory of its Propagation., University of
California, Department of Engineering, Fluid Mechanics
Laboratory, Berkeley, laboratory Memorandum No, HE-116-215,
71 pages, maps, graphs (typewritten),

(Data and wave froat diagrams present for the Pacific Coast).

Saville, Thorndike, Jr. ,

1947,

Stump, R, and R. T. Hermauson

1945,

Comparison of Recorded and Forecast Waves on California and

Cregon Coast from June to September., University of Califor-
nia, Department of Engineering, Fluid Mechanics Laboratory,

Berkeley, Technical Report No. HE-116-268, 3 pages plus

18 diagrams (mimeographed).

(Data for instrument locations at Point Sur, Californiz and

Heceta Head, Oregon shown diagramatically).

Comparison of Forecast and Observed Wawves from Two Pacifi

Storms. University of Callfornia, College of Engineering,
Berkeley, Report No, HE-116-12l, 10 pages plus 12 tables,

9 weatvher maps and 2 photos {typewritten).

(Weather maps cover entire Pacific Coast., Two Observation
stations at Humboldt Bay, the others in California only).
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Sverdrup, H. W, ' ‘ :
1943,  Oceanic Observations of Scripps Institution in 1939.
Records of Observations, Scripps Institution of Oceanography,
vol. 1, no, 2, pp. 65-160,
(Contains physical and chemical data off the Oregon and
California coasts).

Thompson, Thomas G,

n. do Physical and Chemical Data Obtained from the M. V. CATALYST
off the Coast of Washingion, Oregon, and California. On
file at the University of Washington, Department of Oceano-
graphy, Seatlle.

(Unpublished).
(Data obtained in the period 1939 to 1941).

Tibby, Richard B,
. The Water Masses off the West Coast of North America. The
Sears Foundationj Journal of Marine Research, vol. L, no. 2,
Pp. 112-121,
(Summarizes existing data and reports resulis of observations
from Lower California to the Columbia River, Primarily method
i~ _rather than data),
Todd, D. K. and R, L, Wiegel
1951, Local Storms of the Pacific Coast and Their Effects on Wave
and Beach Conditions. University of California, Imstitute of
Engineering Research, Wave Investigation Technical Report
HE-116-32l;, 15 pages (processed), 8 plates.
(The meterorological situations causing loecal storms in near-
coastal areas are investigated because of the erosive action
on beaches of high,  short-period waves generated. Two local
storms at Oceanside, California, are examined in detail),

1952, Near-Coastal Storms and Associated Waves., Transactions of
the American Geophysical Union, vol. 33, no.2, pp. 217-=225,
(Data from 3-year study of daily weather maps. Forecasting
problems and limitations of resulting waves are discussed,
Examples from Oceanside, California, presented). .

Transactions of the American Geophysical Union ’
1946,  Seismic Sea Wave of April 1, 1946. Vol, 27, no. 3, Po U53.
' (Includes data for Pacific Coast where effects were recorded
on tide gages).

University of California

1946, Notes on Reconnaissance of Miscellaneous Pacific Beaches May
21-September 29, 1945, Department of Engineering, Fluid Mech-
anics Laboratory, Berkeley, Laboratory Memorandum No, HE-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).

98



University of Galifornia Scripps Institutlon of Oceanography

1949~51. Physical and Chemical Data. Marine Life Research Program,
Division 111, Physical Oceanography, Division of Chemical
Oceanography, 13 volumes.
(Rach volume reports data from a separate cruise off the
coast of Washington, Oregon, and California),

U. S. Army Corps of Engineers o
n., d. [Wind Roses Obtained from Various Drawings for Coos Bay.)
On file Portland District, Portland, Oregon. (Unpublished),
(The years 1921, 1933, and the 10-year period ending 1925,
were examined),

1932, Report on Coos Bay Tidal Current Survey, Appendix A to
Survey Report Submitted to Congress September 12, 1932,
Portland District, Portland, Oregon, 27 pages (processed).
(Survey completed in 1931).

1946. Goos Bay, Oregon Senate Document no. 253, 79th Congress,
2d Session, 33 pages, 1 map. ’

1948. Interim Report on Model Study of Umpqua River Entrance,
Oregon.  Mississippi River Commission, Waterways Experiment
Station, Vicksburg, Mississippi, 13 pages plus L tables, 25
photos and 14 plates (typewritten).

(Umpqua River less than 30 miles north of Coos Bay., Shows
current velocities and strength of ebb and flood tides.
Height, length, sequence, and direction of waves reproduced
during model tests also included),

1950, Surging in Depos Bay, Oregon, The Bulletin of the Beach
Erosion Board, vole. L, no, L, pp. 32-39.
(An examination of an unusual surging condition).

195}, Project Report on Caitching Inlet Drainage District, Coos
Bay, Oregon. Portland District, Portland, Oregon, 25 pages
plus 2 plates (mimeographed), (Not for public release),
(Inéludes current investigation taking place, climate, normal
apnual precipitation, temperatures, stream flow, floods,
tides, and plate showing diagrammatically average frequence
of precipitation, storm patterns, and flood routings).

Us S, Army Corps of Engineers, Portland District, Portland, Oregon [Coos

Bay, Oregon--Maps (Unpublished)]
1889, Mzp Showing Tidal Areas, Map File No., (B-1-10,

1892, Entrance Current Observations, March, Map File No. CB~1-18,

1901, Sketch of Entrance Channel Showing Soundings and Direction
of Tidal Current, March, Map File No. CB~1l-3l.
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Uo S. Army Corps of Ingineers, Portland Distriet, Poritlend, Oregon

[Coos Bay,
1912,

1925a,
1925b;
1926,

1932a,
1932b,
1932¢,
1932d.
1932e,
1932¢%,
1932g.

1932h,
1938a.

19380,
1938Ce

195k,

Oregon==Maps (Unpublished)]
Current Observations at Site of Proposed Willametie Pacific
Ry. Bridge. Map File Ho, CB~l=lbli,

Entrance Current Observations, Ebb Tide, June, Map File
No° CB=1~”121/1¢ N

Entrance Current Observations, Flood Tide, June, Map File
No, CB-1=121/2,

Wind Charts for Coos Bay, Ore, Map File No. CB-1-135,
(#ind roses for 1916, 18, 20, 22, 24, and the years 1915=1925),

Paths of Muximum Bottom Velocities in Estuary Channel,
Map File No. CB=1-209/l.

High and Low Waters Vertical Velocity.Profiles, Sec. 72, 76.
Map File No. CB=1-209/10.

Bottom Velocity Readings Section No. 57 -to 72,  Map File No,

Vertical Velocity Profiles, Sections 66, 72, Map File No,
CB-1~209/11,

Rottom Velocity Readings Sections No. L3 to No, 56, Map File
No. CB-1-209/7.

Bottom Velocity Readings Section No. 28 to Fo. Lil, Map File
No, CB-1-209/8.

Bottom Velocity Readings Section No, 1 to No, 26, Map File
No. CB-1-20%9/9,

Tidal and Silt Scour Relations, Map File No., CB=1-209/2,

Entraance Current Observations, Flood Tide, Juns. Map File
No, CB-1-276/1,

ntrence Cuwrrent Observations, Ebb Tide, June, Map Iile No.
0B-1-276/2.

¥Entrance, lines Run by Dredge "Pacific" and Lines of Ebb Tide
Floats, Jun. Map File No. CB-1=277,

Coos River, Catching Inlet Drainage District, Hydrologic Data,
Map File No, CB=2-4/2, N
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U, S. Department of Cormmerce Coast and Geodetic Survey

n, d.

1942,

1946,
1949,

1950,
1951;
4 1952a,
1952b,
l953a;
1953b,

1954,

Monthly Sea Water Temperature and Density Records for Coos
Bay Entrance, for April 1933 through March 193L (except
November 1933 for which there is no record). On file,
Washington, D. C, (Unpublished).

Tidal Harmonic Constants-=Pacific and Indian Oceans.
Publication TH-2, Washington, 133 pages.
(Covers the survey areas).

Index Map, Tidal Bench Marks, Oregon.

Surface Water Temperatures at Coast and Geodetic Survey Tide
Stations, Pacific Ocean, Publication TW-2, [Revised 1948
Edition]), L7 pages.

(Data for Coos Bay included).

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

(Coos Bay listed).

United States Coast Pilot, Pacific Coast, California; Oregon,

and Washington, Seventh (1951) Edition, Serial no., 750, U. S.
Government Printing Office, Washington, 578 pages.

{Comprehensive descriptions of harbor facilities and approaches),

Density of Sea Wéyer at Coast and Geodetic Survey Tide Stations,
Pacific Ocean, Publication DW-2, [Revised 1950 Edition], 37

pPages.
(Coos Bay listed)

Surface Water Temperatures at Tide Stations, Pacific Coast,
North and South America and Pacific Ocean Islands, Special
Publication no. 280, 59 pages,

(Contains data for Coos Bay),

Current Tables, Pacific Coast, North America and Asia for the
Year 195, Serial|no. 769.

(Current differences for Coos Bay referred to San Francisco
Entrance).

The Tsunami of November L, 1952 as Recorded at Tide Stations.
Special Publication no. 300, 62 pages,

(Records at Seattle, Neah Bay, Astoria, Crescent City and
San Francisco).

Tide Tables, West|Coast, North and Sbuth America (Including
the Hawaiian Islands), for the Year 1955. Serial no. 77k
(Tidal differences for Coos Bay referred to Humboldt Bay),
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U. &, Navy Hydrographic Office
19,43, Waves in ‘he North Pacific Ocean {charts]. H. 0. Misc.
No. 114 117-1 thru-i2,
(Monthly charts with small area symbols covering ocean area
showing classes of waves. Based on Japanese charts).

194k,  Sea and Swell Charis,. Northeastern Pacific Ocean. H. O,
Misc., No., 10, 712-D-l thru-12,
(Mouthly charts with small area symbols covering ocean area
shov ing conditions),

Wiegel, R, L
1949a. An Analysis of Data From Weve Recorders on the Pacific Coast

of the United States., Transactions of the American Geophysical
Union, vol. 30, no. 5, pp. 700=70L.,
(Wave measuring instruments located at Quillayute, Heceta
Head, Pt. Cabrillo, Pt. Sur, and Pt., Arguello, Data from
Pt. Sur and Heceta Head have been compared for the period
from 1947 to 1948),

1949b, An Analysis of Data From Wave Recorders on the Pacific Coast
of the United States. University of California, Department
of “ngineering, Fluid Mechanies' Laboratory, Technical Report
HE=-116~298, 5 pages (processed), plus maps, diagrams, and
photos, . :
(The wave heights and periods from wave recorders installed
off Py, Sur, Californie, and Heceta Head, Oregon, have been
compared for.the period from April 1947 to June 1948, Wave
measuring instruments are also located at Pt. Cabrillo,
California, and Quillayute, Washington.

1954, Tinal Report, Wave Instrumentation. University of California,
Institute of Engineering Research, Wave Research Laboratory,
Pechnical Report, Series 3, Issue 3725 19 pages (Processed),

1 pla'oe ¢
(Bibliography of Pacitic Coast)e
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MARINE BIOLOGY



MARINE BIOLGGY

BORING AND FOULTNG ORGANISMS

No specific information has been found. The Clapp Laboratories,
engaged in harbor studies concerning boring and fouling organisms, were
unable to supply any information for Coos Bay,.

ALGAE

A paper by Sanborn and Doty (19LL), primarily concerned with algae
gives a good description of Coos Bay, Oregon. The following is an excerpt
from that papers

Coos Bay is centrally located on the western coast of Oregon
at a point approximately midway between Puget Sound and the San
Francisco-Monterey area of California, 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 Californian
beds Y

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

Within Coos Bay the stations include: (1) the rocks at Coos
Head and in the vicinity of the Ccast Guard Station; (2) the piles
and old dock and the sandy beaches near the Oregon Institute of
Marine Biology on the west side of South Slough, a southward
extension of Coos Bay; (3) the uharves and docks and mud flats
near Charleston, also on the west side of South Slough about
three~-quarters of a mile beyond the Marine Station; (L) the 014
Jettys (5) Fossil Point and the beaches and mud flats on the east
side of South Slough, just across the Slough from the Marine Station;
(6) the docks and wharves at (a) North Bend, (b) Marshfield, and (c)
Empire on Coos Bay.
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Two jetties guard the mouth of Coos Bay. These jetties would
appear et first sight tobs rich collecting grounds, but one is
always disappointed after reaching the end. This lack of algal
growth may be due to the extremely heavy wave action to which the
rock surfaces are exposed and the resulting frequent sghifting of - -
the rock masses.

Just within the entrance to the bey, collsctions were made
at the Coast Guerd Station or at the base of Coos Head. These
locations are subject to moderate wave action, and consist largely
of boulders lying on rocky shelves bemeath a cliff about forty
heet in height., A great many specles representing all groups of
the algee are to b: found here. This station and the jettles are
peculiar in the fact thet [Fucus, & littoral form common elsewhere
on the Pacific Coast, is rarely seen.

The rocks gbout the base of the 0ld Dock in front of the
Institute of Marine Biology Station, those forming the 0ld Jetty,
and those at Fossil Point directly across South Slough from the
Biology Station support a flora similar to thet 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 Slough abound
in species of Ulya end fine red, green, and brown algae. In the
channels farther up South Slough 1little is found but filimentous
red algee that are attached to shells; on the mud flats Entermorpha
is found. A mile or so sbove Charleston, spscies representing

Mopogtroma, Entermorpha, and Rhizoclonium are asbundent.

The suthors have not given much attention in this study to
the brackish or fresh water forms; a few of these are listed as a
natter 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 sawmills at Empire. These
mills dump large quantities of commerclal refuse into the bay. For
several mlles along the bay below Empire there is a scarcity of
marine life due to the action of these wastes. It is to be expected
that the continued practice of dumping waeste into the bay will in
time cause serious demage to the present marine algal flora above
end near these mills,

A very few red algae are to be found above Empire. On the
wharves of North Bend and Marshfield are found some of the finer
Rhodophyceae, and with these are some emall forms such as Monostroma
and Entermorphs of the Clorophyceae and Ileg of the Phaeophyceae.

Ffucus, on the other hand, is quite abundant in some locations
in the upper bay.
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From Coos Head just within the bay to the Cape Arago region
the ocean front is rugged with rocky promontories, small embay-
ments, including Sunset Bay, and long sandy besches. Cutside the
bay the collecting stations are: (1) Bassendorf Beach, (2) Mussel
Reef, (3) the Lighthouse (a) Beach and (b) Reef, (4) Squaw Island
(an island only at high tide), a jegged rocky formation that is
accessible from the mainland at low tides, (5) Sunset Bay, (6)
North Bay, (7) Middle Bay, and (8) South Bay. Those collecting
stations outside Coos Bay are listed as going south frem the mouth
of Coos Bay. Some collections have been made at intermediate points
algo, these collections usually belng ineluded with the collections
from the station to which the location was nearest.

The long stretch of Bassendorf Beach ls 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 far shoreward. The Lighthouse
Beach is also a sandy stretch. Near the southern end, solid rock
ridges protrude through the sand and afford adequate footholds for
heavy growths of Prionitig and Laminaris Sincleirii. This southern
part, after each period of rough weather, is often covered with a
mass of algae that has been washed ashore, and is consequently a
good locality for obtalning sub-littorsl species.

Lighthouse Reef proper is separated from the mainland by a
channel partly exposed at low tide and floored with boulders rest-
ing on a rocky surface. The outer portion of this reef is precip-
itous and the rock surfaces are exposed to heavy wave action,

Squaw Island is an island only at high tide. At low tide it
is connected with the mainland by a rocky reef scoured by the tides
that remove much of the algal growth. 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 coast.

Sunset Bay behind Squaw Islend is shut off from the open ocean
on one side by shelving rocks in which large crevices have developed;
these crevices abound in algal species found in low shaded locatlons.
The south shore-gide of the bay is a sandy beach and the northern
gide is a mud flat at half tide. The southwestern side of the bay
is floored by protected boulder fields and steep-walled or flat-rock
surfaces. Bold rocky protuberances at the entrance to the bay break
the full force of the swells and these support a restricted flora of
Postelsis, Alaria, and Constantines. Between Sunset Bay and South
Bay, a distance of about three miles, are numerous small emnbayments
cut in the rocky 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 Bey on the north side of Cape Arago 1s 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 channels. This collecting area
because of its eilze has never been thoroughly explored for algae.

Such rarities (for this region) as Fpuchea, leminaris cuneifolia,
and Griffithglis, however, have been noted.

Middle Bay on the south side of Cape Arago is a btoulder field
separated from the open ocean by uptilted rocks cut by the swf into
three small embayments; this station has ylelded deep-growing algae.

Much of the Middle Bay area, however, is strewn with huge boulders
that together with the solid rock are exposed to the full force of
vwaves, and as a result the vertical surfaces support 1little but
corallines.

South Bay is separated from Middle Bay by jutting rocks and

i1s floored by a boulder field on its west side, a sandy beach at its

head, 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, Lighthouse Reef, Mussel Reef, Sunset Bay, and South Bay.
At most of these places relatively large areas of horizontal rock
surfaces also occur; some, as at Squew Island, are exposed only at
minus tides. Boulder fields such as are found at Squaw Island,
Sunset Bay, Middle Bay, and South Bay are excellent collecting
grounds, while on that of the Lighthouse Reef the algal growth is
not sabundant.

Channele with sandy bottoms heving a depth of from 1 to 5
feet and the width of 2 to 4 feet, are found at Sunset Bay, North
and Middle bays. The corallines are very abundsnt in the chennels
at Middle Bay.

The distribution of the algel specles at the several collecting
statlons of the Cooe Bay region is shown 1ln a check list, The stations
are. indicated by name and number since they are shown on the map by
number (Sandborn and Doty 1944).

Kelp Bedg‘

Kelp beds of the Pacific Coast of the United States have been in-
vestigated by F., K. Cemeron (1914). 4 map, No. 23, covers the Coos Bay
region. The abundance of kelp is indicated by color code on charte
which are reproductions of the U. S. Coast and Geodetic Survey charts,

Map 23 indicates three beds of Nereocystis kelp in the Coos Bay region.
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Bed No, 8 was five miles north of Coos Bay with dimensions 3,500 x 200
yards, bed No. 9 at Cape Arago Light was 800 x 220 yards, and bed No, 10
at Cape Arago was 1,700 x 200 to 400 yards., All beds were oriented with
the long axis roughly parallel to the coastline,

BENTHOS AND NEKTON

Hartman and Reish (1950) have made a study of the marine annelids in
Coos Bay., Most of their stations were intertidal. The paper contains keys
and a checklist of polychaetous annelids of the area with a description and
references for the station locations involved.

Exploratory shrimp fishing along the Oregon Coast (Pruter and Harry
1952) between the Columbia River and the Rogue River indicated some of the
richest shrimp hauls taken off Coos Bay with catches averaging 153 pounds
per drag which was roughly ten times as rich as other areas, Almost all
the shrimp (Pandalus jordani) were taken in water between 60 and 80
fathoms, Because of gear limitations it was not possible to fish in
water deeper than 100 fathoms,

Keen and Doty (1942) started an annotated checklist of the gastropods
of the Cape Arago region which was not completed for the shell bearing
gastropods but rather represents a progress report up to 1941,

Striped bass studies by Morgan and Gerlack (19950) in Coos Bay lists
catches and statistics on hours spent per fish caught, etc., while Gharrett
and Hodges (1950) list Coos Bay in salmon fishery studies of the coastal
rivers of Oregon south of the Columbia River, For fishes of Oregon and
Coos Bay a distribution record and bibliography is available by Schultz
and DeLacy (1935-36). Catch statistics of Coos Bay are available in a
paper edited by F. G. Cleaver (1951) which includes material on silver
and chinook salmon and shad,

Papers of a more general nature, but having some reference to the
Coos Bay area either directly or through similarity of the area considered,
include the following articles.

Descriptions of marine crustaneans belonging to the Callianassidae
which includes material collected from Coos Bay (Stevens 1928), A paper
by M. P. Fish (1948) contains descriptions of varieties of fish in
Pacific Ocean regions indicating the type of noise and the method of
production of noise by the various species. J, A. Shotwell (1950) de-
scribes the vertical zonation of Acmaea for Sunset Bay, Oregon; five
miles south of Coos Bay, He suggests that the vertical distribution
is governed by the particular species of algae and that both the algae
and the limpets are governed by the maximum time of uninterrupted expos-
ure to air during a year,
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¥cGowan and Pratt (195L) in studies on the reproductive system of
a nudibranch list Coos Bay as the collection area,

Incidental papers include a compilation of food and shell fish laws
of the State of Oregon by the Oregon State Fish Commission, and a paper
covering fish and shellfish landings in the coastal district of Oregon
with no special reference to Coos Bay, by Anderson and Peterson (1954).

Unpublished papers of possible interest; mostly theses from Oregon
State College, are listed in the bibliography,
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REPORT ON COOS BAY
TIDAL CURRENT SURVEY
APPENDIX A
1. Observations, A tidal current survey was carried out during

the period October, 1931 -~ March, 1932, to secure date on current velocity
in the bay channel and on the bar,

2, Velocity readings were made two to ten feet from the bottom, at
from tvwo to four cbservation points on a section normal to the channel,
Readings were made half hourly at each station during a complete tidal
cycle of 25 hours., The cross sections were located approximately L4,000
feet apart above mile 11, and 2,000 feet apart below that point. 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,

3. The height of tide was achieved during velocity and discharge
measurementB only, at Empire dock, Mile 32, and &lso at Charleston (U.S.E.D.
south jetty wharf), Mile 1.k, and at Marshfield, Mile 14.2, when readings
were taken near these points., See Plate IV for gage locations and Plate X
for observed high and low waters,

4. Assistance, The tidal measurements and surveys were made under
the direction of F, C, Behubert, Senior Engineer, by field parties under
R. F., Cole, Engineer at Coos Bay., The tidal hydraulic studies contained
in this appendix were made by H. G. Gornes, Assistant Engineer,

5. Tides, The tide at Coos Bay is of the Pacific Coast mixed type
characterized by two high and two low waters of unequal height each day.
The shape of the tide graph and the normal sequence of the waters within
the cycle are shown by the group of and major tides at Empire, plot-
ted on Plate II, The normal sequence of waters is from higher high %o
lower low te lower high to higher low to higher high., The lag of slack
water varied from -0.2 to +1.5 hours, the average being 0.6 hours after
low water and 0.9 hours after high water.

6. The mean diurnal range at Coos Bay entrance is 6,7 feet, in-
creasing to 6.9 at Marshfield, Mile 14.2, The entrance range between
highest and lowest waters is 12,5 feet, Tidal reference planes are shown
on Plate II, The time of tide at Empire is L5 minutes later than at che
entrance, and 1 hour 50 minutes later at Marshfield, giving rise to the
-curved water surface shown on the instantaneous water surface profile,

- This lag indicates a tidal wave of the progressive type, although the
large range at Marshfield, near the head of the bay, shows that the tidal
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watervay 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,

TABLE 1

Data on Tidal Reference Planes = Coos Bay

Charleston,
Station . U.S. Coast Empire. Marshfield
Guard Station
Miles from entrance 1.4 5.2 4.2
Elevations above mean lower low water: s
Highest tide 9.5 9.5 9.5
Mean higher high water (MHHW) 6.7 6.7 6.9
Lower high water (LHW) 5.5 5.5 5.7
Half tide level (HTL) 3.6 3.6 3.7
Mean higher low water (MHLW) 2,2 2,2 2,2
Mean lower low water (MLLW) 0.0 0.0 0.0
Lowest tide -3.0 -3.0 -3.0
Time of tide after entrance 0,00 +0.45 +1,50
Elevation of MTL, USGS, Bull.556, p.l50 - 0,081 «0,28!
Period of record 5/18/28 to June,1922 L day
10/25/28 to record
May, 1923 1922
Record compared with - Newport and San Empire and
San Francisco Francisco San Francisco

T A4s the tidal prism volumes are closely proportional to the phase
ranges, it is seen that the typical tide cycle contains two unequal flood
volumes and two unequal ebb volumes and that the inequality in the ebb
volumes is greater than in the flood volumes. The large ebb contains the
greatest volume of the four flows composing the cycle and the maximum
velocity and greatest discharge occurs during this tide, which is there-
fore of primary importance in the consideration of channel improvements
and the movement of silt. The normal sequence oif waters is inverted for
only a few days near the middle of each two week period of lunar declination,
during which time the larger flood range and volume exceed the larger ebb in
magnitude, Measurements made during this time should be interpreted with



with care, The variation in tidal range and sequence during the period
of current observations, November, 1931 - March, 1932, is shown on Plate X.

8. Tidal Prism, The tidal prism in an estuary may be difined as the
net volume contained between the water surfaces occurring above a given
station, referred to as the "home section," at two consecutive slack waters.

The definition of a prism thus requires a statement of the home
section, time at the first and second slack waters, and the phase range
accompanying the slack waters, The range between slack waters has been
termed the "prism range" and the range between the high and low water the
"phase range." If there is no river inflow or consumptive use of the
waters of an estuary, the volumetric difference between the successive
water surface above the home section should be equal to the volume of
water flowing past the home section during the time interval between the
slack waters considered. To illustrate: On March 9, 1932, the ebb prism
volume above section 76, Coos Entrance jetties, between slack after MHW at
14,5 o'clock and slack after LLW at 20,7 o'clock was measured by successive
current gagings and found to be 53,000 acre-feet. The phase range was 5.1
feet. The computed volume read off a graph prepared from the tidal area
and range, Plate V, Figure 2, was 50,000 acre-feet,

9. The tidal prism varies with each tide and the larger ebb prism
(HH-LL) accompanying a mean tidal cycle has been selected as a measure
for the comparison of channel areas. To compute the mean c¢bb prism, the
water surface profiles at slack after MHHW and MLLW were constructed,
assuming that slack water occurs 1l.h hours after high and low water 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 area by the appropiate range between the water
surface profiles. This computation is given below:
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TABLE IT

Computed Volume ~ Mean Ebb Prism at Coos Bay Entrance - Home Section.
Phase Range MHHW~MLLW, 6.7 feet,

Prism Range between Slack Waters, 5.5 feet,

Assumed Slack Water Lag, 1.L hours after high low water.

Mean Tide  Tide Lag Prism Range Partial Prism

Home Section Area to section at section Volume
Acres Hours Feet Acre~foot
Jetty entrance: 101 0.0 5.5 550
Sec. 76 220 0.1 5.6 1,230
72 1,073 0.7 6.l 6,870
South Slough: 554 0.5 5.8 3,220
Sec, 66 529 0.l 6.0 3,180
L 3 N - 680 0.6 6.2 L5220
L Th9 0,8 6.5 k4,870
43 889 1.0 6.5 5,780
"33 685 1.l 647 1,800
Harpers Slough: 1,914 1.1 6.7 12,830
Sec, 23 751 1.3 6.7 5,040
no15 1,167 1.7 6.7 7,820
"L 667 3.0 5.2 5,470
Coos River 530 2.6 5.8 3,080
Isthmus Slough o - - =
Total 10,509 66,760

Level volume 10,509 x 6,7 equals 71,000

10, The prism volume thus computed was found to be 9L, per cent of
the level volume computed by multiplying the mean tide area by the en-
trance range. To facilitate further computation this ratio was adopted
and prism volumes above the inner home sections were computed as 9L per
cent of the respective level volumes as show below: )
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TABLE IIT

Tidal Prism Volumes - Coos Bay

Prism volume above section - acre-feet

Maximum - Maximum
Area : Mean ebb Mean flood bl paion flood orism
Mean above prism . prism HH-LT, LI~LH
Tide Home MHH-HMLL MLL~MLH Dec, &, 1031 Deec. 9, 1931
Home Area Section Phase Phase range Pnase vunge Phase range
Section Acres Acres range 6.7! 5,5 Gatd T3
Jetty entrance 101 10,509 66,200 5k, 300 97 4 C00 72,100
Sec. 76 220 10,408 65,600 53,900 $6,0600 72,500
noo72 1,073 10,188 6l3,200 52,600 93,200 62,200
Smith Slough o5h - - - . ) 2
Sec, 66 529 8,561 -5l,000 L, 200 768,800 58,700
¥ 61 680 - 8,032 - 50,600 11,600 Tk ,000 55,100
o5l Tho 75352 k6,300 38,000 67,800 50,500
w43 -889 6,603 111.,600 3L, 200 61,000 45,400
"33 685 5,73k 36,000 129,500 52,50¢ 39,200
Haynes Slough 1,914 e - - - -
Secs 23 751 3,115 19,600 16,100 28,700 21,400
L 1 1,167 2,36k 14,900 12,200 21,800 16,200
" L 667 1,197 4,200 3,400 6,200 1,600
Coos River 530 530 3,300 2,700 L, 900 3,600

Isthmus Slough




11. Prisim volumes corputed above for sections 66, 72, and 76, where
discharge measurements had been made were plotted against phase range with
the measured volumes, as shown on Plate V. The computed and measured
prisms were found to check fairly well, the average discrepancy being
10 percent.

12, As the larger ebb prism produces the greatest velocity and silt
carrying capacity of any of the four tides of a typical cycle, the net
result of the mixed, Pacific Coast, type of tidal flow is to affect a
gradual movement of suspendid and bed-rolled silt toward the sea. The
mean ebb prism has been therefore selected as an index of the transporting
power of the tidal current and is plotted as a profile on Plate IIo

13, Stream flow. None of the tidal prisms or measured velocities
considered at Coos Bsy have been corrected for river flow, as no stream
gagings are available, The drainage area tributary to Coos Bay is approx-
imately 820 squaré miles, of which L20 square miles forms the watershed
of Coos River. The one per cent chance flood discharge to Coos Bay
approximates 100,000 second-feet, a rate which would seriously disturb
tidal and silting conditions during a large flood. The probable maximum
discherge to Coos Bay during 1931-1932 was 25,000 second-feet, occurring
December 31, 1931, The low water discharge falls during the summer to
practically zero, the estimated 1931 low water flow, from the Coos Bay
watershed, being 30 second-feet,

1lljo Cross section areas., The channel areas at half tide level were
computed for each section by planimetering the areas below MLLW to MHHW
and adding the portion below mean tide level. These areas and widths
are shown as profiles on Plate II, which also shows the original and
existing bottom profiles of Coos Bay, together with the successive dredg-
ing projects excuted to the present time. Plate III shows compartive water
way cross sections. From the profiles it may be noted that sections L5-YT7
56-59 contain probably the only sections of the bay channel where the
original tidal regimen, presumable stable, has not been materially altered,
Successive bay cross sections, looking toward the sea are grouped on Plate
ITI, showing the original channel, existing channel, and project section.

15. Bottom Material, The dredged material, except at Pigeon Point
Reef and Guano Rock, where medium soft sandstone is found, is described
as "sand and shells" from Pigeon Point to section 15 above North Bend.
Above section 15, silt and fine sand, described as "mud" is found., Below
Pigeon Point Reef, medium sand, unmixed with shells, is found, the absence
of shells being possibley due to the attrition of bottom material near the
entrance. The classification and probable origin of the harbor deposits
are tabulated below and are shown on Plates IX and XII.
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TABLE TV

Source and Classificaiion’ of Coos Bay Deposits,

Section 1-15 19=U1 L1-76
North Bend Lower Jarvis
Iocation Smith Mill - Pony Slough Range - Jetty
Marghfield Shoal Entrancs
Material, size, inches:
Maximam 0,0060 0,014 0,019
Average 0.0036 0,011 0,01k
Minimum 0,0020 0.,0082 0.012
Figld description Mud Shell and sand Shell and sand
Shell and sand Sand Sand
* Classification Silt - Fine sand - Medium -
Very fine sand Medium sand ‘Sand
Fine 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 water

16, The fine and mediuwm sand found up as far as North Bend is probably
derived from Horth Spit, and carried into 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 silting and by flocculation in
the reach where the suspended river silt first makes contact with the saline
bay water during flood pericds,

17. Bouwtom velocities. A considerable pertion of the observations
made consisted of the measurement of current velocities at points 2 to 10
feet from the bottom, hal? hourly, during a complete tidal cycle, readings
being made simultanecusly at from two to four points on each cross section,
The observed velocities at each position were plotted against time, and
minor discrepancies ironed out, after which the peak velocity during each
tidal phase was plotted against the phase range. Floods were separated
from ebb tides in this plotting. The peak or maximum bottom velocity was
selected, ravaer than the average, for this work, because the former was
more readily determined and alsc because the silt carrying capacity of the
tidal stream increases very rapidly with velocity, so that the maximum




phase velocity appears a betber index of the silt moving power of the tide
than the aversge velocity., I the average velocity is desired, it may be
closely approximated as 0.7 éf the maximum velocity.

18. Frem study of theseé groups of plotted points, typical curves
for the relation of flood and ebb velocities to phase range were developed,
and curves of the typical shape were drawn through the plotted points for
each measurement position, as shown on Flate V., From these latter curves
the larger ebb and flood velocities for a mean tidal cycle (MHH - MLL- MLH)
were read off and the highest value at each section drawn on Plate II, as
profiles of maximum ebb and flood bottom velocities. Values for the mean
tidal cycle were selected because this cycle is the derived mean of the
infinitely varying actual tides and best expresses the long time average
both of tidal ranges and velocities,

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 flccd bottom velocity was found to range from 50 to
90 per cent of the mean, averaging 70 per cent,

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 begimming of the tide, rising to a maximum during the latter half
of the tidal phase and falling again at the end.

21, It should be noted that these "bottom"” velocities are not those
prevailing in contact with the bottom, but have been measured at heights
ranging from 2 to 10 fest off the bottom, and at the best merely bear a
fairly fixed relation to the actual bottom velocities which are consider-
ably smaller., The mean tidal cycle bottom velocities encountered in the
three sectiors into which the bay channel naturally divides are tabulated
below, where it is sesn that the bottom velocity for both ebb and flood
diminishes toward the hezad of the bay, and that thne strength of the ebb
diminishes more rapidly than the flood,
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Potion Velecitiesa - Mean Tidal Cycle.

Section 1-15 19-41 43-76
) Smith Mill North Bend Lower Jarvis Hange
Description Marshfield Pony Slough Shoal Jetty Entrance
Ebb Tide, MHW-MLL: .
Maximum 2.45 3.1 holy
Mean 1.73 2,41 3.hh
Minimum 1.3: 1.8 3.0
Fleood Tide, MLL-MLH:
' Maximum 2.1 2,9 5ok
Mean 1.57 2,19 2,57
Mininum 0.8 ‘ 1.8 1.9

22, The maximum velocity at each measurement pesition for the four
places of the mean tidal cycle have been plotted on Plate IV tc show the
distribution of botlom velocity across the measurement sections, The

of maximum flood and ebb velocities indicate that the flood znd
ebb currents do not necessarily follow the same paths. At unsymetrical
bends the ebb and flood paths diverge, as at section 47, Lower Jarvis
Range, where the ebb current hugs the west shore while the fiood currant
passes up the center of the waterway, creating a leng crossing bar be-
tween the current paths. &t North Point, both flood and ebb currents
follow the same course around the bend, but from Marshfield to Smith Mill
it is noticeable that both flood and ebb currents are deflected to the
-opposite shore after passing around each bend, and that the currents
consequently do not follow the same path. At section 72, the ebb current
follows the inside of the bend, apparently because of the jetty below
Pigeoan Point Reef and the ebb flow out of South Slough, The flood current
carries around the oulside of the bend because of the direction acquired
flowing in between the jetlties and the flood flocw into South Slough. These
differently located flood and ebb streams paterially affect the position and
size of bay channels and ths movement and distribution of bottom materiais.

23, Aves/Prion Raitio, As oublined above, the ebb prism from higher
hizh to lower low water {or a mean tidal cycle best expresses the average
volume of tidal flow., The ratio of effective estuary cross sectlons area
at mean tide level. to the mean ebb prism above the section furnishes a
guide to the mean velocity and silt carrying power of the tidal current
passing the section and its ability to maintain a given channel. The other
factors affecting this relation are the size of bottom material and the ratio
of bottom velocity to mean velocity. The latter factor is also expressed in
terms of form ratio, ithe ratio of channel mean depth to width, for a given




ar2a. The area/prlsm ratio has been previously investigated in Sam
Francisco Bay and found to very from 0.82 to 1.04 for stabilized chamnels
in alluvisl deposiis. (Report on Sacramento, San Joouin and Kernm Rivers
under Provigion of Doe. 208, Plate X, Appendix on Tldal Currents and Silt.
See BGO 618/1.45)., ‘“The value of 0.82 was aprlicable to channels with
alluvial boticims and rocky shores. The chanvel depths cousidered raznged
from 22 to 115 feet and the bottom material size .0038 to ,010.

2. In applying the concept of area/prism ratio to Coos Bay, it
should be noted that only sections 45-47 and 56-59 have not been materially
changed by dredging ead still presumably exhibit area/prism ratios conform-
ing to etebility. Referring to Plate V, all available data on the rclation
of ascouring wloclty to bottom materiel size were assembled on Figure 6,
vhere constant velocity end mean tide cycle ebb pesk velocity are. plotted
abelinst bottom materlal size. From these data z "limiting veloecity curve"
was drawn, waich it was felt would esssure a self-meintaining channel, if
designed to produce the deslgnated peak bottom velocity for a mean ebtb
tide. To fix the desired channel size, Figure 5 was drawn, showing the
relation of ares/prism ratio to botitom velocity for channels 25~35 feet
deeo. Certain of the San Francisco Bay plotted points are for channels
70 to 115 feet deep snd consequently fall below the general trend for Coos
Bay., As the Coos Eay chennels range generally from only 25 to 35 fect in
depth, the depth factor has been omitted from consideration and the relation
of bottom veloecity to erea/prism ratlio (mean velocity) has been amssumed
constant in this study.

25, In the selection of area/prism ratios for design, the Coos Bsy
chammel from the jeitties to Smith's Miil was studied on Plate II and
divided into three portions, each falrly uniform in character within it-
self, as shom belew. 4 peek bottom velocity was selected from the *1limit-
ing velocity curve," Plate V, Figure 6, corresponding to the average bottom
material size and applied to Figure 5 to obtain the area/prism ratio for
design. These data sre tabulated below:

TABLE

4rea/Prism Design Ratios

Section 1-15 19-41 43=76
' SMLtA Mlile . North Bend- Lower Jarvis

Location larsnfield Pony Slough Shoal Range-Jetty Ent.,
Average botton materiel, ‘

size 0.0039" 0.011" 0, OLAM
Lower limit, peak bholtom

vzlocity, mean ebb range 3.1 3,7 3.9
Lrea/vrism design ratio 1.05 0.68 0.84




26, The data from whicn vhe area/prism ratios for design were derived
~ are approximate, sc whalt the values selected ars not precisely defined,

The limiting velocity curve, Figure 6, Plate II, has been conservatively
draym and the ratiocs selected are believed safe. I% is highly desirable
for future studies of this sort thet experimental work be done to better
define the three part relation existing between botvom velocity, material
size and area/prism ratio. It should be especially noted that the ratio
values tabulated above are conservatively estimated for design use and
should produce channbls deeper than the minimum required,

27, The area/prism design ratios derived above have been checked by
computation of the ratios existing in Coos Bay before dredging, when the
channel was in a presumable stable state of self-maintenance. The channel
crosg secticns, together with outlines of the successive dredging projects,
are shown on Plate ITI, and the original area/prism ratios are summarized
in Table VII. The area/prism design ratios are seen to be lower (that ‘is,
causing deeper water) than the ratios originally prevalllng on Coos Bay,

TABLE VLI
Comparison of Area/Prism Ratios.
Low Area low Laréer Average Area/Prism Ratio

Water water to M.T.L. Mean Ebb Before Existing Design
Section Area M.T.L, Area Prism Dredging Channel Ratios

13-76 35,600 10,000 L46,L00 49,900 .93 1.07 oSl
19-l1 29,000 9,000 28,800 30,500 1.25 1.33 .58
1415 8,200 6,000 1,200 6,800 2,08 2,20 1,05

28, Hydraulic Description of Channel. At Coos Bay entrance, a small
horseshoe ber 1,600 tees outside of the jetities fixes the entrance depth.
The controlling depth over the bar without dredging is 25 feet, through
which a 9-foot cut is made each year, to a total depth of 32 feet,

29, Between the entrance jetties, Coos Bay channel is 2,000 feet wide,
and straight, with an average depth of 25 feet below mean lower low water,
In side the jetties, between Miles 1 and 2, the ebb current follows the
inside of the bend at South Slough, while the flood traverses the outside,
as showvn on Plate IV, A channel has teen cut across Pigeon Point Reef
just above and the waterway beyond is freeand open to section 47, above
Empire, where a long crossing bar was formed, due to the reverse bend at
Mile 6. The long bend at iMile 7 causing the ebb current to hug the west
shore, forming a deep channel through this reach. At Mile 8, Pony Slough
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Sheal is formed bj the straight broad section, allowing a shallcw depthe
Arouad Kowih Poino, from ine Southgrn Pacific Railroad bridge to Yorth
Bend, a fair depth is mainvained by the concentrated current, due to
curvaturc, Above MNoxtn Beud on acuount 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 size, A small tidal
channel carrizs up tc iMarshfield, through Isthmus Slough to Millington,
17 miles from the euntrance, and bcyond, the greatest lenght of the tidal
esturary being about 25 miles. The broad tidal flats opposite Marshi'ield
and North Bend, together with Haynes and other tributary sloughs which
form the upper land locked estbuary, furnish a tidal volume sufficient to
maintain a fair sized channel through the lower estuary between North
Spit and the east shcre. Above Nortn Point, however, the sharply reduced
prism will not maintian & natural channel of usable size,

30, Ikntrance Jetvies, Prior to construction of the ertrance jetties,
the harbor entrance lay between North Spit and a south spit extending
northerly from Coos Iead° Thc controlling depth was about 10 feet and the
location of the entrance shifted seasonally with a range in position of
over & mile, the scuth spit being built up by the sumuer northwest winds
and cut back by the winter southerly storms. Completion of the North Jetty
in 1894 provided a direct entrance normal to the cozst line with a controll-
ing depth of 20 feet. The jetdy has since been beaten down and restored,
the controlling bar depths having been 18-20 feet, zad after 191h, 23 feet,
partly secured by drcdging. After completion of the south jetty, in 1930,
the controlling bar depth incressed to 23 feet without dredging.

31l. The bar has been carried seaward ahead of the jetties and now
gstands generally 20 feet above the former ocean bottom, which is at elevae
:ion minus 40, as a small cresceat 1,600 feet cutside the jetty ends,

Beyond the bar a depth of 50 feeb orevails for several thousand feet ssaward.

32, No 1n¢ormaL¢0u is available on the strength and direction of

tidal currents across % bwr, and uncertainty exists as to the nature
of the coastel current off the entrance. The state of existing knowledge
may be briefly summarized as follows: Offshore the Japan Current, 200 to
300 miles wide, flows nearly south-southwest, inside of which a weak north-
erly sebtting current (Davidsecn inshore current) exists, often masked by
wind driven currents. The strong swaner northwest winds produce a southerly
current, which, according Lo some authorities, flows directly along-shore,
cnd according to others oroduces a nertherly eddy current inside Cape Arago.

The soubherly storms of winter are said to reverse this movement, but whether
direct or eddy carrent prevails off the jetty entrarnce is uncertain.

33, Intrance Training Works. The problem presented by the bar
consists of directing the ebb current between the entrance jetties so
as to maintain the ber crest at the desired depth, in this case 25 feet
velow MLIW., The accomplishment of this purpose requires that a scouring




veloelity be maintained to a seaward position where the littoral curraat
will remove send from the entrance as rapidily as it is brought out by

the tide, Any dmprovement which builds a bar landward of this point will
prove of transitory benerit and the chamnel will require maintanence dredg-
as soon as the bar has been built up to a stable size. As the ebb valocity
is rapidly dissipated in the spreading tidal stream beyond the ends of the
Jevty, it dees not appear feasible to maintain & scouring velocity at a
25-foot depith more than 2,300 feet beyond the jetties even if the distance
between jetties were narrowed o 1,300 feet, deemed the minimum practic-
able for shipping., A 1,300-foot jetty spacing should remove the bar to a
point, 2,300 feet off the jetty ends for a 25 foot erest depth, or 24,00
feet off the jetty ends for a 23 fuot crest depth, the effective cross
section area in both cases being 56,300 square feet below MIL. It is
reasoned that if the jetty chaunel were narrowed, the bar would advance
seaward vntil an equilibrium of sand deposit and removal was establizhed.
Yhich of the foregoing conditions would follow a 1,300=foot jetty spacing
would depend upon the ability of the littoral current at the new position
to remove the deposited material from the onter face cof the bar,

i

3. Between tHe jetties, a 1,300-foot channel with a mean tide sec-
" tion of 56,300 squate feeb (prism vclume 67,000 acre-feet, design ratio
0.8L) would occur to a depth of 1,0 feet, As {this depth is in excess of
that required for shipping and might endanger the jetiies, it appears ad-
visable in designing to concede a portion of the advantages of bar rzsces-
sion by designing a shallower jetty channel, A 1,600-foot channel would
scour to a depth of 32 feet and mainiain & 25-foot bar at 2,000 feet off
the jetties, or a 23-foot bar at 2,200 feet.

35, As the Ccos Bar has built repidly after each jetty addition, it
may be presumed o be in & state of balance at. the present time, with a
) of 23 feet. The existing jetties, spaced
Q0 fceb ouv from the beach line, and have built
t above the original bottom, The north jetty,
to build up 15 fest in 7 years, siace
remained fairly constant at 22 feet. The

]

caunsed the bar neay its ouwter end to build

2,000 feet apuri, exiend
vp a bar with a crest 0 I

36, Narvowing the jetty chammel to 1,600 feet by use of groins would
remove the need for draedging between the jetties and cause the bar crest
0 retreat sezward some 100-600 feet., As the bar has a present controll-
ing depth of 23 feebt, the immediate effect of narrowing the channel should
be to lower the crest akout 3 feet and provide additional storage capacity
for deposiied material, After the bar has rebuilt in the new location,
“he stable depth should begreater than 23 feebt, possibly as much as 25
feet., This, however, depends upon the rate of removal of bar material,

a factor which cannot be evaluated from present knowledge. The rapid
growth of the bar after each jetty addition appears to indicate a relatively
weak littoral current and consequent slow removal of bar material,

P}
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37. Expressed in terms of jetly cost, however the narrowed che a:l
would be equivalent to 1,000 feet of additional jetty, costing $700..)00,
The cost of dumped rock groins is estimated at $360,000, the annual :harge
at 10 per cent being $36,000. The saving in annual meintenance d2iging
would range from $2L,000 up to $4,8.000, depending upon the finally stabil-
ized portion of the entrance bar, The studies made herein and +.in cone
clusions drawn are necessarily tentative and must remain so uni.J addition-
al information is had upon the currents maintaining the bar, &bta gathered
should include not only tide, current and wind movement, but lso samples
of bottom material gathered from the bar, adjacent ocean bot o and beaches,
The principel value derived from such data would lie in the ability to so
shape the jetty channel as to tage full advantage of the li.voral current
in removing sediment from the bar,

38, Channel Training Wbrksé In the harbor channe’, maintenance
dredging is necessary at only a few points below the Sovcuern Pacific
Railroad bridge; Lower Jarvis Range, and Pony Slough Shil containing the
two principal shoals. On Lower Jarvis Range, section .7, a long crossing
bar has formed, due to the tendency of the flood currcat to carry in pro-
longation of the straight channel near Impire, while .ie ebb current hugs
the west shore. This tendency may be noted on Plate: III and IV, To
direct the flood current into the ebb channel and eliminate the crossing
bar, a wide dike extending from the east shore to cut off the flood
channel and reduce the section area would be necessery,

39. Al Pony Slough Shoal, Section 37, the siction widens to such
an extent that the tidal current cannot maintain 1 22--foot depth., Pile
dikes from both shores to contract the channel wiuld correct this condition.

4O, Above Horth Point, the tidal prism will maintain only a shallow
channel and use of pils dikes has been consider:d at and near Secticns 8,
15 and 19, between Marshiield, and Nerth Bend, allowing a free channel
width of 300 to LOO fezt,

L1, In Isthmus Slouzh, the tidal prism i: entirely too small to
permit the use of training vorks end dredging is the only feasible means
of chamnel raintenance.

42, The foregoing zvpiics to the 22-foot, 2li=toot, end 26-foot
channel projects, The estimated annuval harbor channel maintenance dredg-
ing for the three projacts approximated O.L, 0.8, 1.2 million cubic yards,
respectively, as given in Table VIII below.



TABLE VIIL

Egtinated Annuel Maintenance Dredging
Cubic Yards
Total Mile

Section, Mile 0-3 5-11 11-15 3-15
22-foot project 600,000 106,000 230,000 338,000
2l-foot project 800,000 390,000 550,000 740,000

26~foot project not estimated 550,000 600,000 1,168,000

L3, As an 2lternasive to harbor channel maintenance exclvsivaly by
dredging consideration has been given to the use of pile dikes for train-
ing the tidal current into a more definite and narrow chamnel in which
the existing tidal prism would be compeient to maintain preject depth.

hh. An economic study has been made of pile dike training walls for
those sectlons where their employment appeared most useful. The assumptions
made are: (1) Annual dike cost is 6 per cent maintenance and depreciation,
L per cent interest on investmenl, total 10 per cent; and (2) Annual saving
due to dikes will be one-half of meintenance dredging. Cost estimates were
based on use of Columbia River type permeable pile dikes of creoseted
material, wWith necessary riprap protection,

b5, ‘Thisstudy, summarized below in Table IX, shows that for a 22~foot
project, pile dikes offer no advantages over maintenance dredging, bub that
for 2L-foot and 26-foot projects, their amnual cost approximates or is
lower than the savings esvimated from their um

b, Maintenance by Dredging and Dikes. Examination of the comparative
channel sections, Plate Lil, shous a somewhat shifting channel with silting
end scour in progress at the various sections, DBetween the survey dates,
certain sections have improved and others have detericrated from the stand-
point of navigation. Study of this conditvion suggests thal location of the
project channel within the waterway so as to take advantage of tidal scour,
combined with training werks designed to maintain the tidal stream within
the seleeted channel, offers the mosl advantageous solution of the problem
of channel maintenance, especially in connection with the 2h=foot and 26-
foot projects

L7. The designed channel alignment may be selected after location of
the thread of maximum current velocity. as shown on Plate IV, and study of
the effect of various combinetions of channel and training dikes, to guide
ebb and flood flow along the same definite jpaths.
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Beonomic Study - Channel Trairding’

WATRT T TV
R XIS N
i Ve s e ot

Section 8 15 19 37 27 76
13.6 12.4 11.6 8.2 6.2 0.6
flarshiield North Bemd- North Bend Pony Slough Lower Betwesn

#ile Location Channel  Marshfield Shosl Jarvis Ranpe Jetiles
MTL area, sg. {G. 18,000 26,000 30,000 50,000 48,000 57,00
T width, feeb 5.000 5,400 £,,000 3,200 3,700 2,000
Megn 2bb prism,

acre-feed 13,000 14,500 17,000 38,000 43,000 65,000
Exigting ares/vriem '

ratio 1.7 1.8 1.8 1.3 1.1 .87
Design ares/priem

ratio 1.05 1.05 .86 .88 277 o84
Uesign MTL ares, '

8q. 6. 11,700 15,200 15,000 33,400 36,100 55,400
Permeability of dike, % 35 35 32 35 35 -
Dike Water sectlon arca, '

sq. {t. 9,700 16,600 22,200 25,500 18,300 -
Clear opening water

section area, sq. ft. &,300 9,400 7,800 24,5500 29,700 55,400
Clear channel width, ft. 320 380 200 240 1,140 1,720
Clcar channel deptir a%

MTL, feet 26 26 26 26 26 31

22-foot Project
Dike Length, ft. . 4,000 2,000 2,500 2,200 2,000 -
Qlke cost at ?Zﬁ/fn. %lO0,000 $50,000 £62,500 $55,000 $ 50,000 -
Annual cost at 10% $ 10,000 $ 5,000 & 6,250 & 5500 & 5.000 -
Annual maintenence dredging ? v e

cu. }]’dS. 76,000 77,000 77,000 5/.,000 30.000 -
Annual dredging costat v? s

10¢/cu. yé. $ 7,600 & 7,700 $ 7,700 § 5,400 $ 5,000 -
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Saction g 15 19 27 XA
' 13.6 12.4 11.6 8.2 6.2
Merghfield North Bend= Nordh Bend Pony Slough Lower
Hile Locstion Channel, _ Marshiield Shoal Jarvie Range

24=£00t Proicel

Dike lenghi, feet 4,040 2,040 2,540 2,320 2,120
innual cost at 10% $ 10,000 $ 5,600 3 6,300 % 5,800 $ 5,300
Snaueal 281'd malntensnce :
dredging, cu. yd. 117,000 117,500 116,000 190,000 110,000
Annmal est'd saving $ 32,800 § 5,300 $ 5,800 % 9,500 $ 5,500
Ratio - cost/saving 1.7 0.9 1.1 0.6 1.0
2&-fooi Project ,
Dike lenght, feet 4,080 2,080 2,580 2,440 2,240
Lnnual cost at 10% & 10,200 & 5,100 & 6,400 % 6,100 2 5,600
Anmuel est'd maintenance . S " S L
dredging, cu. yd. 133,006 153,000 134,000 260,600 150,000
Annuel est'd saviag $ 6,600 & 6,600 $ 6,70 § 14,000 & 6,500
Retloc - cost/eaving 1.5 0.8 1.0 0.4 0.9



iS. Icecation of the dr channel along the path of martisum scour
sheould reduce meind net zing, both by wininizing the initial excave-
tion and by avoiding current scour aaart from the chosen echannel, which
would move bovtom waterial, iater to be deposited in the deeper cut. Speil
from the dredging operations may b dgisposed of advantage ou51J eifnsr in
the waterway adjacent %o but oubside the navigation channel in order to
avoid eanlargement cf the eress section area, or outside the low waiter line
to form zZone dikes, as & coatinuation of pile diles {o be buili across pard
of the watervay arsa.

9. Dredger spoil should not be dunped in the deeper portions of the
waterway avea where the seme tidal current orignially forming the section
is cyrbazn to transport the dumped materlal and redeposit it in the shoals
whence it weg dredped.

50, Fbb Pumping Overbeerd, In certain types of very fine bottom
material, it has become accespted practice with nopper dredges to pumd
dredged maierial overbceard cn the ebb tide, allowing the suspended material
to pass out of thez dredged area on the tidal curreat., Ta Coos Bay, the
bottom material falls into three general groups: medium sand, fine sand,
and silt., The sebiling rates of these matverials in svill water have been
determined by experiment ‘ibn resulis summarized on Piate XIT, Curves
have been drvasm througn the platled points of ecxperimentsl oeutlement
rate, showing the ulrovrtlcal rate off sebtblement, as derived ifrom study
of bhe mevensnt 01 bedies in viseuous fluids. The possible drift of
punined material is summerized in Table X,

TABLE X

Settling Rates - Coos Bay Eottom Materials

Section 115 - 19-1 43-76
Description .
Average maverial size, inghes ~—=---- 0,0055 0,011 0,01l
Average settling rate, It./min.,
from curve - VeBl,000 G2 ~emmmmmmmmn 0,03 751 12,8
Average section mean ebb peak,
bottom velocity, £4./8¢c. =mmmemmwene 173 2.h1 3Ll

Tstimated average depth
of cheiinel, fegt ~w-me—mmama—- emmmereans ) 15 10
Time in suspension, minuites ~—emwewe- 9.1 1,9 1.k
Average distance travelled at
mean ebb peak botbom velcelby

before sebitling Lo botiom, feet ~w-- 94,0 222,0 291.0




l The distince traveled Ly aumped
only oW hundred feet under the most favoreble conditioas eb the peak
eb 11c~ Lssuming an average lateral dispersiosz, due Lo turbulant ilow,
off 20 per ceud, thorc is livtle opportunivy for the sedimernt to drift ouvdh

£ the dredged charmel before reaching btotton. Practically ell punped
seciment will settle almost immediately in the dredged chanmel,

Ginent is showm zbove 4o he
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CONCLISION

The fellowing conclusions are drawn from the tidal current study:

1. Study of the entrance bar, with a view to narrowing the Jetty
channel through use of groinsg if the conclusions here tentatively set
up sre verified, iv desliyvable, '

2, In conumeciion uith 2h-foot or 25-foot projects, locstion of
dredged chamncls to take fullest advanteze of tidal scour is desiratle,

3¢ Training ¢iles will ald in chamcel aligment and in rsducing
the cozt of mointenance dredging under 2h~foot and 25-foot projects.
However, the esgtimeled savings under the 2l-foct project are so small
and problereticalas neb to warrant farther consideration of cikes for
that depth,

L. Ebb pumping overboard will not effeciively remove dredged
naterial firom the ravigaticn channsl,

Oscar 0, Kuents,
Major, Corps of Engineers,
District Engineser,
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K il 4 & ey ]
Current Survey, Coos Iy, Oregon {continued)

Februcry b, 1932

HMean Mean Hean . Controle Hipgher Lower £ gher ILower
Floed b Depth ling High High  Low Low
Section Velocceity Valocity MLIM  Depth Water Water Water Vater
Ho, MELLE
J‘l <27 487 -5 8 30 ‘ 6@0 )-f»aB 235 1.9
12 ~ 4.3 35
.!_!.3 1560 1072 6 !’ 30 ?:3 6:2 107 '-"1.0
i - 27.0 30
5 1,00 1,06 16,9 24 7.0 5.0 2,6 1.8
hd 15,3 2
Wt 1.5 1.34 17.0 20 7.0 5.0 3.3 0.2
L8 13.3 20
l!f) 1.5 L.66 15.4 2 B.L 6.6 3.5 0.t
50 13.6 23
51 18.h 25 .
52 1.53 1.80 16.0 28 7.5 hod 2.5 0.9
53 ].'.7 c]-L 25
sl .2 29-
58 17.0 29 )
56 1.3 1,60 17.0 25 7.0 5.8 cgb 0.1
57 1.5"— 1«70 Illb)-! 2)-!- 7 o? S 08 o? "'1 s?
58 10,0 23
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5l 13.5 21
65 LI ] 27
65 } 15.9 23
67 1&-’-!-9 1:?2 1909 24'.!. 791-!» S:O 203 "'295
&8 21,4 25
69 22! .1 23
70 2.3 37
(£ . 19,7 34
7e . ) 213 L3
73 19,6 b3
Th 2l.3 37

75 21.8 2B
T 6 2}-‘.-0,8 3.‘.
77 22-! 95 29
78 27.8 34
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OCEANCCRAPHY OF COASTAL HARBORS

This appendix has been reproduced from the following
documenty:

O13rien, M, Po
n, do [Oceoncgraphy of Coastal Harbors,] Oa
file Us S¢ Army, Corps of Engineers, Seach
Ercsicn Beard, Washington, De Co
(Unpublished, 3
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ey s omaeay

The Coast Pilot published in 1926 contains the

Ho 9 miles northward of Cape Blanco, is an irregular,
jagged J g sheul one mile f*om the gonCLal trend of the
coast, « of the cape, 2% miles long north and south,

ocdsq
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is a nav:o tableland 50 feet high with rugged and
paroken 11713 end vu-lvun; rocks of the same height which formerly
vere & p.u it Immzdiately off the cape are reef extending nortia=

westware Toi *1 S one wile M
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feet high, is the scuthern peint at the enmirance
ad 3/l miles north eastward from Cspe £
are aboult 100 feetv high and terminete in
nts with sand teaches between them."

L Lo lsceta Head, about 46 miles, the cocast consists
SEEN i by medzrately low wooded hills. In the northera
2 dwl 25 ere quite high and conspicuous from conbrast with
:heas il which they ere partly covered. Back of these
wooded Glaes are 2 nwrhor of lakes drained by small. creeks through
e

the sant X
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it eboub - 3 3 miles in lengbh by one mile in width with
0? abeuh, 15 sguare miles "

" l;\‘( 3

a tidal owx

£ the coast south of Coos liead is illustrated
. Hoxth of the entrance is a long sand spit
ravicn towards the dunes shoun on page 5

wic the tay proper and the topegraplic map ine
&f amrh would tend to keep the entrance open,
2t Fort Umpgua is 67 inches,

Saveral
dicates a yao.ay
“he

The 30 fothom couteur lies 3.5 wiles off “he ends of the jetties and
the G fathor contorr le out approximately T miles. Sufficient soundings
ooy cof e deed waler ¢onbours have not been made,
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cod the divrpal range
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HEAN RANGE DIURNAL RaNCGE
{FEET) (FEET)
Ceog Eay Entrence L0 HJh
Frpire k.9 5.7
North Bend - 5,1 6.6
Mershfield 5,2 5.9

0 S

The tide: is divpaal uwith the leng ruwa-oub following the ndgher adgh water,

b
x|

, <

In comu wur the Gidel poilasm, the U, S, Wy e e -Oi.c z.”o &b Por sdand
& the low ueter erce plus half thz ares b

gr, On *'h-‘.u tesis the tidal area s 16.1
prisa between mean lower Loy water and mesu
square mile feet.

1

nel betuwecn the ends
1 512,210 .sq are feel

WAVES ond CURRENTS--- lhfa wave acticn ef Coos Pay seems to be estbrer 1l
viclcnt in compar .LuO.ll with tihe reperted meiserclogical ceaditic uw &% bhe
vime of the aspecud oa, Sthe woves were pealting up so as to almost touch

ers of the txesible altaough no vnusuzl winds hed Zeen o=

el JX0BE v i

ddcated on the Weather Maps during the precesding period, The violarce
of the uaves is also dndicated by the damage dong to the jettizi, In
191k, cumping was donc heiween the fairusy and the sea ruoy. Tais pstch
choaled to 57 feeb andd waves beoke over it. During stomms the waves are
said te break in 60 to 80 feeh of water.

The Coaah L'.'.:'.Oh nehas the folleowing statement regavding ths. currents:

"ihere ig 113 o cvrrent crvecping eilbther to the north or
gouth just off the jobiy ard Uu '; rent should be guardad agzinsy,
gspecially with vesse

thie Cocs Lay z whe .lﬁoo CUrrElt comas
nu'.c*ﬁ_J over the &,A’C“&O"C bu-a M w2 eb‘:u tide ucnally a2ts cewbh-
taerd.  Ur, Gole, : Tt ser, U. £, Engincer L‘c o iment, who is
n chorge of the jebly conabs ;:.c'i,io:u s;a'l;e(: that the cbb tide runs siraight
cut tub that the Flood curvent comes in ew sremely strong arcund the north
Jetty. There i85 @ slisht discrepaney in the two statemenbs but both in-
dicate a general sov'i;h» ¢ ciponent, Hovever, floating materials lumped
in the bay are usually £

1 ‘the nerth beach,



Provicous 4o tho congiriction of the sonth jeity, an eddy occurred
on the ebb $ide south of the ialet as shown in the accompanying skedeh.
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Thig current perzisted during the filrst two-thirds of the ebb current.

It ies tae oplnion of the coast guerdsmen thet the general offshore

current ls sﬂuuh nozummer and north in wilnter which agrees roughly with
the studies of Thovede, Fr. (ole stated that at 21l polnts below Yaquina
Bay, the presvaillag current ls soubherly, The charts of the U, S..Hydro-
goepnie Office ore gomevwkat contradictory as regsrds the coastal current.
The curvent charts ghov a southerly current bub the current arrows aearest
the snores cxn the charts of average meteorologlcal conditioms by moaths
erc northward,

o

Whatever the currents offshore may be, the writer is convinced that
the littorel current eve towards tho inlet from both sides, whenever a
current exists. This curvent may bz a part of a main southerly eurrent,
e Dirst-order =ddy indueced by the ebb tilde cr a resuli of oblique wave
goiion but the net effect is Lhe ssne,

f]

SAND SANPLEE and EROFITES-- Sand samples were laksn on both sides of the
nirance at the tirs of bhe inspection but the sample from the bar had
cn obtained several yezrs previcusly. The analysls showed the following

o)
resulis:

3]
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LOGATTON NUMBER - MEDIAN DIAMEYER

pCy e

(INGHES)
NORTE DBEACH Y22 0.0103
BAR N-23 0.013
SOUTH PBACH N-2L - 00009h

The variation in size is slight but perhaps 1pd1canvve of the sand novement.
The coarsest waterial was found cn the bar and the rsexb coarsest cn the

nerth beach. This distribubtion egrees with the conclusion that the main
sand deift is from the north.

The beach is hard packed and has a slope of about 2 degrees,

SAND WOVEMENT-- The first survey of the entrance was made in 1861 tut the
only map of it available to the writer had been corrected to 1889 ard the
extent; of the correctlons is not lmoun, Other surveys made in 1878, 1879,
1865, 1869, 1901, 1907, 1912 and L9LlL appear in Ap ucudlﬂ XV,

SUMMARY of CHANGIES &t ENTRANCE:
1HH1 ~ 1663—= Lezab distance between Coos Head and low-water line
on north spit, 2000 feeb. Distance o high water L700 feeb. IDepth at

throat, 60 feet, Depth over bar 13 fCOb. ¥ain chernel passes within
800 feet of Ceoos Head and then runs Y l~z.,> Y,

1878~~ Least distance Coos Head to Llow water North Spit, 1000
feet, Maxiwmum depth at throat, 56 feet., Depth over bar uncertain
wi appears to have hesm as liutle as 7 feet, Channel, 500 fect
vom Ccos Head and has swung avound towards north spit since 1861,

"J C“‘ i~y

1879~~ Low vater iine on Wordgh Spit moved south 600 feet since
1878 and now a2lwost over laps Coos Head, Distance Coos Head to low
T

water, 1200 feet. Lepth at throat, 55 feet. HMain channel parallels
norvh spit. Depih over bor uncertain but as little as 10 fee?d in

spetd.

1885-~ Betweon 1879 and 1885, a spur dike, 1500 fzet long was

consteucted on the east side of the channel and appsars co havc had
a very prosounced effect, The maln choanel uas foreed into a more
naarly east and west diroec tion and the low waler line on the lorth
Spr recedad about 800 feot. The maln chemael passed within LOD

eet of Coos Head angd then won N 39% W, The rlqi 1. depeh over the
sar was 9 feet and the depbh ab the uhroau vas cily LO fzet: Boetwsen
1861 and 185, the highwater Lline on the North ni receded 1500 faet,

m
A1

1889-~ Between 1885 and 1889, low water line advanced soutiwest-
ward 800 feeat, construeting channel and 1ncreg51n¢ aoptw at bthyoat to
47 feet, The main channel has swung soubthward o § 589 and the
least depth on the ranges was 21 feetb,
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190)e- Adthough the U. 8, Bngineer OfT1 cc aﬁ ortland steovad
that the north jetty was bhepun abous 1880, it is believed that whis
is incoirrect as the Tirst map to show this jet v is dated 3901

The spur dilke was begun about 1360, Q&ulcbanlol runs N 60

Depth ab throat L0 feet, Depth over bar 20 fceuo Mep indicatea
£i11 on north side of anorth jetty and recession northward of lou
water line of 1500 feet. HMinimum distarce between jetty and Coos
Head 1900 feet, Crest of bar 1500 feet heyend end of jetiy.

J.J
28
=y

1907~~ Channels runs ¥ 66° W, Maximum depth in threat 70 feet
off old spur dike, Depth over bar 19 feet. Deep hole showm at end
of jetty. Shoreline has built out asbout 800 feet on north side of
north jzﬁty since 1901, Spit beginning to build on east side of
Coos Head,

1912~ Chamnel runs 1§ 64° W, Depth in throat 60 feet. Depth
cver ba“ 15 feet. Nrosicn north of Jjebty btut £illing occurred on
chammel gide, Crest of bar 1100 feet off jetty. Pronounced sand
spit on Gaqh side of Coos Pead now 2000 feet long.

19il-~ Erosion north of jetty end fill on channel side coniinue,
Depth atv uthcu, L6 feet. Depth over bar 20 feet with crest at about
end of jetty. Chennel runs N 650 W,

1929-- Date of issue of U. S. Coast and Geodetic Chart No, 598l,
May 1929, Conurolllné depth over bar at this date, 25 feet, Dept

in throat, 56 feet off spur dike. Scuth jetty completed and accretion
has builu beach 150 feet scaward of clififs.

Briefly, the entrance channel was very unstable previous to the con-
struction of the neirth jetty and exhibited a tendency to swing around to
the northward, Between 1861 and 1879, the inlet experlenced a considerable
sand pressure on the north side and the spit built southward very rapidly,
Between the dalte cf constructicn and 1907, an accretion occurred on the
north side of the Jjetty but this was followed by an erosion and a sitml-
teneous £illing on the chamnsl side. It is believed that the Jecty vieather.-
ed down during this interval and that saad began to leal through it, Al-
though the Norih Jetbty, was unable to secure a stable depth of more than
1L feet over the bar, it ¢id fix the dircetion of the Main Channel within
rather narrov liwmits,

The sand drifts easily under wind ection when dry. 3ezch grass planted
onn the north side appecrs to be successful in decreasing this wind deift.

The long sand splt on the noirth side of the entrance and the general
configuration of the shore indicate thet vhe sand movement in the past has
been southward, 7This conclusicn is also subgtantiated Lo aome extent by
the variations in the sand samples,



The fellewing quantliities vere dredged from the Cocs Bay entrance
after 1924:

TEAR QUANTITY
192 <= 1925 1,2L2,000 cubic yerds
1925 -~ 1925 1,260,000 cubic yards
1926 - 1927 -.,023 000 cubic yards
1927 -~ 1923 675,000 cubic yards
1928 -~ 1922 301 ,OOO cubic yards

STRUCTIRE=- VYery little infermabion was obitained regarding the spur dike
o1 tie OuSu side of the chomnel. It was 1500 feet in lenguh and was
built between 1801 and 1885,

The North Jebty was begun about 13891 and completed in 1895. The
inner port 3.91 s deflected northward %o act as a training wall opposite
the omf.ma'l si v dike., The length of the siraight portion acting as &
jetty was sbout LO00 feet and the crest appears to have been above high
vater, Ly‘o"ale information cculd be obtained regarding the originsl eight,
cross-section or character of stoiie used, By 192l $ho Jjetty, had weather-
ed down to about +lj' abeve FLIN and the cuter end was doun to -30' as shoun
in the profile. The outer end was very wide and 'w*p afcd to have bem
spread cut, The imer portion is sald to have setivled,

The work of ye-constructing the Horth Jetity was begua in 192 and is
l in pregress.  Up to October 1229, 685,000 tons of stone had been

4 and the crest of ‘L e sea-end was then av elevation +20!', Over most
of .x: length, the crest has an elevation of +10', The availeble gione
for jetty construction is f infericr quality and eppears to Iracture
easily. The unit weight is 160 pounds per cubic feoot.

.‘,,)

The Scuth Jci;’by wug started in 1924 and is still under construction.

The present length is abcut 3500 feet., The crest at the ovter end was at
+20% above MLLM on Hovember 1, 1929, but the general elevation oan that date

wag abous +12', The sca-cnd has already been re-worked three times with-
cub much suceess, BSetveesn November 1920 and November 1929 the stroms moved

the sea-end ‘::oz‘li]y landword and fermed a blunt end, Thig pile of rocks is
shéwm in one of the photographs, Up to 1028 about 860,000 tons of vock had

oy

been used or an average of '1»}?}')::‘03’:.3..\1“4'{451‘}" 250 tons per .E‘oc-u of length., The
roclk vsed is a soft gray sandstone having o wnlt weight of 150 pouads per

cubic foot.

The distence between the jetlies is about 2000 feet. TFrom the curve
showing the relabtion between the tidal prism and the area of the entrance
section it appears that the mawimwm area below mean sea-level that can be
e,epccmd in 704000 squere feel, or an average depth cf 35 feet at this
stage, Since ohc diurnal range 13 6.7 feeb, it is reasonable to expect

‘that "‘19 jetties will wmaintain a depth of about 32 feet.,
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In conclusion, the writer is of the cpinion that the jetiles zru
spaced properly bub that the specific gravity of the stone used is not
sufiiciently great Lo stand the wave action and that attemols to hold
the sea-ends with thils stone will be futile. Since the Jotities do not
act as breakvaters, there appears to be little advantage in maintaining
the crests at the sea ends much above MLIW since this interferes with
the flced tide and cuts doun the tidal prism,



