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FOREWORD

The Literature Survey of Humboldt Bay, California, has b3en

completed qy the Department of Oceanography of the University of Wash~

ington as authorized by the Uo So Navy Hydrographic Ofrioe Contract No,­

N62306s~303o The Department of Oceanography has provided a listing and

analysis of published and unpublished literatureo

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

current knowledge on each subject studied;) These abstracts are not

purported to bs finished articles and should only be considered una

published recorda subject to revision 0 Time allowed for preparation

preclud6d refinement o Following each subject is aD annotated biblio

ography of relevant publicotions ond unpublished reports and data,

whether used in the abstract or not(

Thirty-rive copies' of this report, including the annotat,ed biblin

ography, were submitted to the U~ 8:1 Navy Hydrographic OfficoG A llm.i.ted

number of additional copies have been made 0 Only two reports, complete

with all enclosures (drawings and original date) ~l were aBsembled~ One

complete report was submitted to the Uo So Navy Hydrographic Office; the

other is on file at the University of Waahingtonc
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GEOGRAPHY



GEOGRAPHY

PHYSICAL GEOGRAPHY

LOCATION

Humboldt Bay, a harbor on the coast of northern California, is 216
nautical miles north of the San Francisco Lightship and about 180 nautical
miles south of Coos Bay, Oregono

Adjacent Harbors

Humboldt Bay is the only existing harbor of any comn~rcia1 importance,
or of value for refuge, to large vessels between San Francisco and Coos
Bay" Oregon0 The nearest improved harboro useful to small craft are at
Nayo River, 95 nautical miles to the soutih" and a"c Crescent City, 64 naut­
ical miles to the northo

DESCRIPTION OF THE AREA

The 'tiidth of the bay varies from one-half to about foUl.' miles, and
the length is 14 miles o The high and low water areas are 24~5 and 708
square miles, respectivelyo The entrance is protected qy two rubble~mound

jetties,'which are about one-half mile apart" and extend from the ends of
two long" narrow sand spits separating the bay from the oceano

The southern portion of Humboldt Bay extends about four miles south
from the entrance, widening gradually from oneohalf mile to t,vo and one"'"
quarter mileso A dredged channel ~"Ctends for some two miles from the
entrance to Fields Landing, which lies about midway along the east aide
of the South Bayo

North of the entrance, a fairly deep natural channel closely £0110,(l1s
the north spit for about fot'.!' miles to the junction of the Sauloa and Eureka
Channels 0 The latter cha~~~l, following Eureka Slough, is dredged for
almost tHO miles along the ~i1a'~Gri'ront of the city of Eureka.) The northern
or Samoa Channel is dredged across Indian Island Shoal for abou'li one mile
to Samoa on the north spit~ A natural channel extends in a northeasterly
direction from Samoa, through the shoal 1'1aters of .P-..I'cata Bay to a channel
about one mile long originally dredged to serve the city of Arcata (Uo So
Army Corps of Engineers 19.51) 0

The Surrounding Area

Humboldt Bay is in a generally mOW1°tainous region forested 'twith red...
wood, fir, pine, and other species G In the immediate vicinity of the bay
are plains and low hilla partially devoted to farming 0

1



CULTURAL GEOGRAPHY

DISCOVERY OF HUMBOLDT I1,\Y

Humboldt Bay was discovered by Captain Jonathan 't-linship in 1806,
when temporarily in the service of the Russian American Compallyo The Bay
was firs t named the Bay of Rezanof after the Russian Chamberlain whose
agents had engaged him to make the voyage o The Indian name for the Bay
was QualQa~wa-Ioo (Davidscn 1891; Lewis 1943)0

INDUSTRY BORDERING HUMBOLDT BAY

The bay serves as an outlet for the timber resources of Humboldt
and Del Norte Counties and adjacent areas o These two counties have a pop~

ulation of 61,500 including 21,380 at Eureka~ the largest citYo They contain
nearly 10 percent of the world's stand of redwood timber o Processing of
forest products is the most important industry in the tributary area (Uo So
Ar~ Corps of Engineers 1951)0 '

Pollution in Humboldt B~

The California State Department of Public Works Division of Water
Resources (1952) completed a survey of industrial waters entering the Bay
and an investigation of waste discharges from the whaling station and
community sewers at Fields Landingo

Field work consisted of sampling and flow measurements at hourly inc.
tervals for eight consecutive hours o Dissolved oxygen tests were made of
all samples, following which they wer.e composited in proportion to the
rate of discharge o All sarrples were analyzed for suspended and volatile
solids, five-day 200 Co biochemical oxygen demand, and mineral constitu­
ents o Waste from the plywood manufacturing plants was anal:~,-zed for phenol,
while the tallow works effluent and the Fields Landing sewage were tested
for ether-soluble matter and organic nitrogeno The follo'W'j.ng paragraphs
are reproduced from the above mentioned reference:

Samples of industrial waste from the plywood factories displayed
values of BOD ranging from 170 to 5,600 parts per million, suspended
solids from 330 to 10,500 parts per million and phenol concentrations
from 0 0 15 to 20 parts per milliono It is evident that such wastes
could be very troublesome if discharged in large amounts 0 Fortunately,
the discharges are small (2 to 40 gallons per minute) and their capac­
ity for harm is correspondingly limited Q The following tabulation
shows the population equivalents of the plywood and tallow plant
wastes based on biochemical oxygen demand:

"sL



165
235
670
120

1,190

~mtua1 Plywood Company
Humboldt Plywood Corporation
Eureka Plywood Company
Eureka Tallow Company

'fotal

Waste discharges of the Eureka Tallow Company, Hunter and
Foland's Fish Reduction Works and the village of Fields Landing
were all weak and (except for the tallow plant) very small in volume 0

Howe'ver:J they are c apab1e of causing localized pollution and nuisance
due to odorss grease, discoloration, and unsightly floating and sus=
pended ma'Gter o Such conditions were!) in fact, observed near the
outfall of Mutual Plywood, where a flocculent precipitate 't<Tas seen;
at Eureka Plywood where a black lmste discolored the ,~ter within
50 feet, of the point of discharge; and at Fields Landing~ l'1here
odors, floating Bolidss and grease were found on the beach o

In general" good house keeping is observed by riparian lumber
firms on Humboldt and Arcata Bays with respect to disposal of lolood
chips and barko It is the prevailing practice to skim the log ponds
regularly one or more times a week and to burn the material so re.,.,
moved in the plant sawdust burner o

HARBOR MODIFICATION PROJECTS.
The follol-ling paragraph from the Uo So Army Corps of' ~ineers (1951)

summarizes work done in the harbor:

The first Corps of Engineers' project for the improvement of
Humboldt Bay 'Was adopted by t he Hiver and Harbor Act of lfarch 3:;
18810 WorJ:< was begun under con'lirac'fj in 1881 and a channel dredged
10 feet deep, 240 feet tvide, and 4,100 feet long in front of Eurekao

Dredging of the Samoa and Arcata Channels as well as a channel to
Rookton began shortly thereatter o The River and Harbor Act of July
5, 1884, provided for a single rubble....mound jetty along the south
side of the Entrance Channelo This project was modified in 1888 and
again in 1891 to provide for two parallel rubble-mound jetties, in=
eluding shore prot,ection enrockmento Construction of the south jetty
began in 1889 and 'lihe north .jet'liy ill 18910 The original jetties have
since been entirely rebuilt o The existing project provides for two
rubble-mound jet'ties at 'lihe entranc81 t;he north jetty about It,,,.500
feet in length and the south jetty 5,,100 feet long, not including
shore revetments; for an entrance channel 30 feet deep and 500 feet
wide; for a channel 26 feet deep and 400 feet llide from deep water
in Humboldt Bay to the foot orN Streets Eureka; a channel 26 feet
deep and 300 feet'i'lide across Indian Island Shoal to Samoa; a
channell 18 feet deep and 150 feet vlide to Arcata wharf; and a channel
26 feet deep ~d 300 feet 'Voide to Fields Landing, with a turning basin

:3
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26 feet deep, 600 feet 't\!ideJ and 800 feet long off the F'ielcls
Landing wharf u The project, l'las completed in 1939~

!~avigatio~

No navigation impro't7ements o"t,hern t,han 'Ghose of the Corps of Engil1..·.~

eers·r project ha.ve been made (U o 8 6 Army Corps of Engineers 1951) Q

No bridges e;~ist across any portion of Humbold'i~ Baj- proper (U" So
Army Corps of Engineers 1951) I)
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earlies·t di.scoveries of the area o Disco'llery of Humboldt Ba~r in
1906~)
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I-icNairnJ
19h5Q

Jack and Jerry MacMullen
Ships of the RedloJOod Coas"li o Stanford University Press,
Stanford UniversitYJ California~ 15~ pages o

(Operation of vessels and some ship v1reck d ata o A history) 0

Newcombe,
19230

CQ F ~ (editor)
Nenzies l Journal of Vancouver1s Voyage o April "to October 1792 0 ,

gdited wi.th .Botanical and Ethnological Notes by Co F. Newcombe and a
Biographical Note by J 0 Forsyth, Archives of El'itish 'Columbia,
l.femoir no~ V, W" Ho Cul1en, PrinJrer, Victorie., B. C., 171 pages o

(Notes by a naturalist accompanying Vancouver on his voyage
describing the Pacific Coast and harbors o No spec~ric infor=
mation on survey areas)9

Ogle j . Burdette A~

1951 0 GeologJr of the Eel River Valley Area, Humtoldt County, Call1'ornia o

Thesis, University of California! Berkele:y-, California, 392 pages.y
naps~ cross sectionss photos o

(Comprehensive geologic st,udy of area uhich includes Hwnboldt. Bayo
Possible petroleum production eXamined, includes investiga.tion of
gro\uld and surface 1'1aiier with aocompanying well logs a.nd estimated
l"'i-ger outflmoJ'so Discussion of climQ:~eJ e specially rain fall,7
vegeta"i:,ionJ and topography 4 Geologic history, including landsliding
and mud flows) 0

Pacific Motor Boat
19390 Pacific Ivlo"tor Boo 'C HandbookoPacific Motor Boat" vol Q 31"no~8~ 202 p~ges,;.l

(Lists harbor entrance and location data)~

Sacrameilto Bee
19430 Na-t,ions Only \~haling Stat,ion is GrovTing Eureka Indus-'t;,ryQ July 11, l~.3oJ

(Description of the opera'\iion o )
. .

Sturnp~ Ro , Wo BascomJ Do Foight, So MSchorr
1941 0 Beach and Surf Observations a-t, Table Blui'.f$ and a Comparison loUth

Hindcast,s: December 19~"5 ... February 1946 0 University of' Calif""
orniaJ Department of EngL,eering3 Fluid }~chanics Laboratory,
Berkeley, IJaborator-j' Nemorandum NO Q HE-116 ....205,t 83 pages,t -tables,
l>ho"tos j diagrams, maps (typet~ri tten) 0

(Humboldt Ba;y- areae» Describes operations of field pal--ty and
present.s data obtained, also analysj.s of cbl~_que daily observ-a"tional
photos of "'(,he surf zone and Sh01'13 'comparison of th:Ls data 'Vlith hind­
casts Q Beach profiles, seive ana1ysis 3 and tire impressions j

shovrn in tables, diagrams and photos o

'fibby, Richard B.,
1941 0 ~!he lo'Jater Nasses off the l'Jest Coas-jj of N(lj;,th America o The Sears

FOllnda'~i()n; Journal of r{Ia:cine Research.<) vol~ hJ no<..l 2 3 ppo 112...121 0

(Summc~l"izes e:Kist.ing data and repoT'ts results of. obsel"Vat.ions
from Lm,r::!' Californie. .J\jo the ColU1nbia R:i,vel";) I'l"irlliJx'il;y- me'chad.
ra-~hGI' "th2.l"1 cla t.a 0 j.



ITo S.. Arm.:y~ Corps of Engineers
no do Qucu1ti·ty of Viaterial.. Dredged from Humboldt, i3ayQ On file in

Operations Division:l San Fr.ancisco District" San FI'anciscc~

Californiac (Unpublished)~

(Dredge quan·tit,ies are available from 1931 to date o r-ie"l;.hod
of evaluation has been revised s"Uch that older es·t:Lmates of
ma"c.erial dredged a re too large Q Comparison of data not prac'tao

, -ical o )

1908 0 Entrance to Humboldt Harbor" California o House Document No o

950J 60th Congress, 1st Sessicn~ 12 pages v

1927 0 Humboldt' Harbor and Bay$ Ca~if OJ House Document no ~ ?550 69th
COl1.gress J 2d Session" L.o pages, 1 mE,pc:.

19340 Humboldt Harbor and BaY$ Calif.. House of ReprGsen-'Ga·iiives.­
Committee on Rivers and Harbors:, Docu.ment noo 14~ 74th Congre8s~

1st, Session", 30 pages, j maps"

1936Q Humbold'c Bay and Harbor" Calif 0 House of' H.epresentatives~

COi,ltlrl.:t.tee on Rivers and Harbors,! DOC\.unent no" 112, 75th Congress.,
1st Session, 21 pages J 1 mapo

19500 Shore·",Line Changes J Appendix I to Stu"vey Heport on Humboldt Eay"
Ga..lifornia, February 10~ 1950 0 San Franoisco Dis"('J:'ic'~s San
Francisco" Californiaa 73 pages" maps" cti.agra.ms (processed)o
(Comprehensive' st.udy of shore=li..Tle changes including depth
c:hanges" viaves, li·ttoral drift .. geology;J st,r'eam flo't'7 j soil
s~nples, and dredgingo)

1951 0 Humboldt Bay, Calif c House Document no~ 143J 82d Congress 3

J.st Session, 38 pages, 1 Illap~

19530 Project Report on Mad Hiver at Blue Lake, Califol'uia for
Flood Contralo San Francisco District,i San Francdsco, Cali­
!'m."nia, 36 pages plus 7 figures (mimeogra.phed) 0

(Project is located northeast, of Humboldt Bay" the Nad Hiver
skirts Humboldt Bay Q Includes geography~ topogrcp hy.'J clima't,ic
conditio11s, rail1iall~ stol"ms l run-off unci. st.ream.:.,floH data~

and flood frequency~) .

19540 Projec·b and Index Mapso San Francisco Di8t:r'ic'c, San Francisco ..
Califo~ia (processed) a

(For use b-.r the Corps of Engineers <' Reproduced to accompany
t,he Annual Report of ·the Ohief of EngiJ1eei:'s pr0sent,ing projects
and their locations on reference maps\) Beth ac'jjive and in.actiwe
River' and Harbor and Flood Control projects are s 110t-IDIO Includes
1;,he Humboldt Bay area ~ )
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U0 So Department of' Commerce Coas'~ and Geodetic Survey
19510' United States Coast Pilo'G ot Pacific Coast, California, Oregon,

al1d Hasmng·\jon,. Seventh (19.51) Ec1iiiiono Serial noo 750, Uo So
Governement Printing Office, Washington, 578 pages o

(Comprehensive descriptions of harbor f'aciliti.es and approaches) 0

"',
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SECTION "2:

CLIMATOLOGY



CLJJ-1A'IDLOGY

PRECIPITATION

The rainfall in the H~uboldt Bay area is typical for 'the coastal
region of northern California o The well-knol~ wet and d~ season of
the western slope of the Pacific Coast prevails 0 The 1'1in-ter months of
December, JanuarY2 and February, are the wettest with about 665 ll1ches
per montho The summer j June, July3 and August., are dry 1~i'~h only about,
0 0 3 inch per montho The spring and fall average 301~ and 20 7 inches per
month respectivelyo The heaviest rains occur in t.he 't'linter with 52% of
the days having precipita"bion of 0 0 01 inch or more per da;}T <I In the
summer only' about 10% of the days have 0 0 01 inch or more of raiuo The
spring and fall are intermediateo

The fol.loning tabulation from the Uo So Depar'tment of' Commerce
\>Jeat,her Bureau (1952) concerns the maximum 24-hour precipitation for 'lihe
town of Eureka, Calif'ornia~ from 1888 "GO 1952:

Jan 190J ." Solon
Feb 1890 "" 409111

Mar 1907 .... 3,,9411

Apr 1896 ~, 2 0 87 11

"Iflay 1895 - 2C1241t
Jun 1888 .... 1 0 99"

Jul 1916 ..~ lolSn

Aug 1907 .... 20 63n

Sep 1895 'I' 2 (,77 n
Oct 1908 ... 30 61lt

Nov 1926 ..., 4055"
Dec 1939 c:. Llo17 It

The average monthly precipitation for Eureka~ including snowfa11~

is tabulated in Table 2...10

TENPERATURE.

The yearly temperature is mild" with extreme highs or 101'15 beii"1g
uncommon" The temperature ranges from a monthly average of: L.7° F.. in
January to 56° Fo in July, August, and Septembero The lowest tempera·...
ture recorded at Eureka, California, by 'che UQ So Department of Agri­
culture Weather Bureau (J.934) vIas 200 F~ in January 1888 0 The usual
low for January j.s bet'taJeen 300 and 35° F. On the average 2 the tempera·~

ture falls to 02° Fo or below, only 3 days per year o The Stummer
temperature seldom, if ever, reaches 900 Fo

The average temperature data from 1887 to 1930 at Eureka~ California,
is tabulated in Table 2-2 0

:1.0



TABLE 2...1 0 Pl"ecip:Ltat:ton;5 Eureka, CalifoFnia o [In inches]

INo" of Days! Total 1Imt. Total Amt o Snowfall 24 hours
't'1iOlih OoOltl for for Greatest

Month Average. or more Driest Yr o loJettest Yr u Average lUnount....._._--
Length

Iof re.... 53 41~ 53 44 44 4L~
cord
(Years

Jan '7 uQ 17 403 'u2 0 0 2 3.~O

Feb 603 15 20 1 16 0 1 001 1 0 5
Mar 5;)1 15 2 e 3 19 0 0 00 1 1 0 8
Apr 304 12 2 u6 50 1 Trace Ooel.
Iv7ay 1 0 7 9 01)1 1\)0 0 0
Jun 00 1 5 2 0 4 006 c 0
Jul 001 2 Trace 0 0 8 0 0
Aug O~2 2 Trace Trace 0 0
Sep 1 0 0 5 0 lCJ4 0 0
Oct 2,.3 9 0 0 2 2 0 7 0 0
Nov 5.0 13 Trace 404 0 0 .
D~c 6(02 16 7 .•1 80 2 Trace Trace

.t\nnual 39 0 0 120 21~1 64~5 0 0 4 3 0 0

Table compiled f'rom Uo Sc. Department of Agriculture "leat,her Bureau (1931~)o

3J.



l.eABLE 2·",,2 CI I·1on-lihly and Arh"J.llal Averages and E,1ttrer:1es of Temperatures:
Eureka, California o

Average ~ Average . Highest Lowest I
of Absolute of Absolute I€onth1y I>font,hly

Month Average l1axima Maximum Ninima M:l.nirnuIU Ave:L"'age i1:"vel'age
-

Length
of reC"· ~l~ 1.1,4 l!k 44 Ll~ 4!~ 44
cord
(Year)

Jan 1.a 53 77 J.w. 20 :~l !~2
Feb h8 54 85 112 2l~ .52 41
Mar 48 54 18 42 29 53 41t
Apr ,0 56 79 w.~ 31 55 46
l~y 52 5'7 78 47 35 .55 ~.9
Jun 54 59 85 50 40 r"'o 52',;)~

Jul 56 60 73 52 43 58 52
Aug 56 60 79 52 4S 60 53
Sep 56 61 82 50 36 58 53
Oct 5b 60 84 48 35 51 50
Nov 51 58 81 45 27 56 48
Dec 48 54 '70 42 24 52 h3

Annual 52 57 85 46 20 '.-.)..... C"-'.~

- -

Table compiled lrom U~ So Department of Agriculture Weather Bureau (193L.) C)
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'~SIBILITY lUfD FOG

The records of the Ua SCI De1)arJtjment of Connnerce Coa.'3"G and Geodetic
Survey (1951) show ·that the fog ~1" low visibility maximum OCC1U"S during
-the summer and early aut,ll.l'JJIlo The months of Juljr tj:-lXough Oct,qber average
about 159 hours of' fog signal ope:r'ation a'~ the Coast Guacd Lj.gh't Stationc
During the months of November 'through June the fog signal is used about.
52 hours ·per montho

Table 2·,3 gives -the monthly hours ot opera.'Gion of the fog signal,
the average occurrence of low visibilities, ~Ild the average occurrence
of dense fog, aG listed b:r '''he U0 So Departmen"c of C01ill1le:r.ce Coast and
Geodetic Survey (1951) 0 Information concerni.ng wind, dL:'ection and
force, barometer readings, dry temperat,ure, erilount and tjrpe of clouds ~

visibility as 'tyell as direction and height of' sea~ is avai.lable from
the log of -the Uo So Coast Guard Lighthouse Station, San~a3 California o

The Uo So Army Corps of Engineers (1927) make the folloHing state=
ment concerning fog:

Fogs are liable to occtU' here at any time, but are more
frequent from July to October ~ High fogs of lmlg dur'ation are
frequent in the sum.rner Q These S1.Unmer fegs are ver:[ pe:r'sisten-G
over the approaches to Hlli~boldt Bay, sometimes continuing for
weeks at a time, "lith an occasional lightening up in the middle
of the day~ The annual average number of hours of fog at "Ghe
Humboldt Bay fog signal, to1hich is located at the ::lnt,~('ance:, 011

the southe~n extremity of the north spit~ based Oil records o~

the past 17' years, is 965 hours~

The recent records of the number of hours of foghorn operations, as
taken direc·t,ly from t.he log of Humboldt Bay Light Station~ Samoa, Cal:Lf:~

ornia, is tabulated beloi'i" T'ne visibility mu.st be less 'C,hCL"'1 Smiles
before 'the foghorn l'1i1.1 be put into operationo

Nov 1953 = 202 hours Aug J.95h co 300 hours
Dec 1953 .... 188 n S€;p J..954 ·.·153 n

Jan 1954 Q ~12 It Oct 195J-!- .=- 327 tt

Feb 1954 ~ 269 tt Nov J.95h .'" 265 n

Nar 195J.J, .... 33 II Dec J.95h "" 11;) n

Apr 19.54 CD 79 It tTe.n 1955 .., 18~·~ n

14ay 1954 &0. 148 It Feb 1955 ...·,.131 It

Jun J.954 ... 131 tt Mat' 3.955 .... 107 II

Jul 1954 - 212 n Apr 1955 go, 58 It

P~ccording to the data compiled by the Landing Aids jTI:zperiment.
Station at. Arcata Airport, (Gardner. and Halloway 1948), the highest
incidence of fog is in August j Sept.ember, and October" Ttl:i.th each fog



TABLE 2co;a3't Fog and Use of Fog Signal, Humboldt Bay, Californiao

A al'DNo tsJul . AJMFb Mar Aan e pr ay . un ug ep c ov ec nnu !
~ -

.Average Occurence of Low Visibilities (% brs)

0('u1/4 mi 1 0 9 0 0 4 0 0 9 0 0 6 001 2 0 0 30 1 40 8 6~2 1 0 8 6 0 8 6 0 0 3 0 8
o~1/2 mi 20 2 0 0 4 lct2 0 0 6 0 0 1 2 0 3 30 8 6 0 1 103 13 0 1 7 0 1 7 0 2 4Q4
0-2 mi 30 1 1 0 4 30 2 1(',4 30 0 406 lOcO 15 0 1 12 0 3 21 0 7 12 0 7 12 0 2 80 .5

Average Occurence of Dense Fog (% bra)

Hours of Operation of Fog Signal (Mean)

42 61 81 28 44 81 146 160 209 190 92 35 1,171

Table from Uo Se Department of Commerce Coast and Geodetic Survey (1951), Elevation 60 feet, re­
cord of 2 yearso



averagin.g 7 hours in durat,iono During 'i:,he l"ost of' 'the year th3 i'ogs
las'{j on an average of' 3 hours, the month of l1al"ch having 'i~he 1m'Jest,
fog incidellce o The foggiest. part of the day is OE:'ti'Ne811 :)600 and 0800;
the least, fogg;y bet't-:een 1300 and 1600 0 Abou'~ 70~~ of 'iihe fog is c:.CCCiil·..

panied by a So, SHo, vlo~ i':"Wo, or ca~lTl1'rind; t,he remair:.ing 307; oeCEr'S

during No, NE~J Eo, or SEo, t-1inds o At the Arcata Airfield in 19L5~

134 fogs occurred in 110 days for a total of 810 hours 01' fogo J.n
1947, 140 fogs occurred in 105 days for a total of 504 hours~

The reports and information concerning the meteorological and fog
dispersal data for the Landing Aids Experiment St8.tion~ at, Arcatc~,

California are held by:

1'lZ' 0 Amos L o Lewis
Ac'ting Chief-~·Visual LE·.nding Aids
Bureau of Aeronau'~ics0 Code AE·,,10
Navy Depar-tment,
Hashing-ton, Do C..

The prevail~!g winds during the summer are generally froill the
north and northwest and during the VI tnter f~:'()m the sou.tbeast c;md south",
west. 'With the southeasterly direction being 1.l0S"G- conll1l0no The winds in
the inunediate region seldom exceed 40 miles per houro

The Humboldt Bay Lifeboat Station at, Samoa, California, log~:j t,hs
wind, weather, sea and visibili·ty data o An approximate averaee of t.he
above infom..ation for the 6 watches on the f:irst~ seventh.') fourteenth,
twenty-first and ttventycneighth day of each month dl:0:'ing 1954",-55 it; tab~"

ulated in Table 2-40

The Nind data tabulated by the Uo So Department of Agricul·ture
Weather Bureau. (1934)" ShOvlS that the prevai1ing l~!inter uinds are from
the southeast~ and the spring winds from the north~ The surm~er and fall
have prevailing north1'lest and north ,'linds ref3pectj.ve1y (see Table 2-5) a

The University of California "laves Research L<:~boratory cbta:l.ned
wind direction and velocity information in connection l1ith surf st,udies
made at Hu.mboldt Bay in 1944 and 19450 This data is tabulated in Along··
shore Transporta'bion, Sect,ion 6, in ':I?able 6...,50 A Hind Rose for "0he year
1925, compiled by the lio So Am.y Corps of Engineers, is shm·m. OIl

Enclosure 2-1 0

Storms

The following quotation from the Uo So Ar~ CO~~S of Engineers
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TABLE 2,...4.. Huraboldt Bay Lifeboat Station~ 'Hind" 1',7eathel"..i and 8(:.3. Data"

l11eather1
~

Vis:LbilityJDate vlind Sea;;:

1 ~1ay 1954 Eo·Nitl 2 B, BC M '7
7 Variable 1 F, OF M 5

14 Variable 3 B, Ii' M 5
21 l,&j 5 BC M 7
28 N...N~'l 2 BC M 5

lJun N 3 B3 BC L 7
7 N 2 Be, 0" C M 6

14 W2 F" C M !5
21 NE~ N1~' 3 BO M 6
28 S\-.J..·NE 3 B L....lJI 7

lJul \-j...N 4-5 B;J Be l~ '7
I

7 NW=Calm 2...3 0,0 f-1 6
14 Nc.>~FtJ 2 0 L 6
21 NW 4·-5 BC"B M 7
28 St~~N~J 3 B, F H-8 4

1 Aug N<NNH....W2 OF M 5
7 S1~·...N 2 F M 4

14 E=N....1oJ 1...2 OF, Be L 7
21 i.~·-N 1...2 F L 4
28 SE-NEr..N 2 BO L' 7

1 Sep i'P,l 2 FO L 5
7 Nlrl 2 BG 1 7.

14 S~E-E He L~..H 6
21 calm'~N....~1v 2 O:C M 5-6
28 SE··N-N'oJ 3 BZ S 6

1 Oct rfv!",·NE 2 F' B M
.,, ..J

7 SE-N-SvJ 3 B, C, F R...S 5··6
li~ Variable 2-3 BO 8-1·1 '"c
21 N-E--S 4 Be 11 5
28 E-2 BF Mr.;·S 5

1 Nov ~~'7·S ..·.,SE 2 B, F" Q 1-1 6
7 ~SE 5 D, Q 11 7

14 SE S CQ, eu, Op 1-1 7
21 CalmLvSW 2 F N 3
28 N\oJ....SE...NE 3 B, C 1'-1 8

16



TABLE 2,-·~. (I HurrLboJ..dt Eay Lifeboat S-tationo t'Jind.;) :'Jea';jher~ and Sea Data o

(continued) 0

Date Wind Weatherl Soa2 Visj_bility3

1 Dec 1954 E6 R 1\1 8
7 E 3 B, C M 8

14 SE 1 B, C M 6
21 NE=-\v·~·S-E 1 0,7 F M 4
28 S..,E·-SE 4 C 1 1

1 Jan :1955 SE.. ·li 6 B, Rj G S 6
1 EPN2 BC:J B M 6

14 NE...E··,S 2 B, 0" C lot 1
21 SE.....E 3 C" R" F M 4
28 E:-~NE ....N 1 F L 4

1 Feb SE..··I~l...E 'I BC~ D3 0 1·1 6
7 E....Nt'! 2 F, BO M 6

14 ME..·N 2 F3 OF, 0 1-1 6
21 E-Nlri....N 2 B, Be 11 7
28 S\\f...·SE 5 0, Q M 7

1 Mal" SE-E-"S 2 Q., OG, OF, C R 7
7 s~sv.j 2/ B" BL, BO, Olr vl....1 8

14 I,JE..."N1.J 2 Be n,~s 8
21 WwE""NW 2 B,g c, Be 8-1'J1 8
28 SE 4 Q~ Be, D L 8

1 Ap~," \~ 3 R, RBC" P M 7
T SE....N 2 B, F, Be L 8

14 E-SE-NtoJ 3 BO, D, C M 8
21 SE-N':'1 1 0, Cu, R, F L..,.l·1 3=7
28 E-SEcoSW 3 C~Q L 6

1 Symbols used in recording the l1eather in tabulated form:
b ~ Blue sl~, cloudless 0

be ~ Blue sl~ with detached clouds~

c w S~ mainly cloudyo
d == DrizzlL.ig, or light raino
€. ~ Wet ail", 1:J'ithout raiuo
r tlil Fog, or foggy 'trlsat,her o !

g := Gloomy, or dark, s·tormyeulooking weather"
h liJi Hail o

1 =s Light,ning 0

m ~ Misty l'Jeather~.

o :;: Overcast o

17



TABLE 2"..40 Humboldt, Bay Lifeboat St,ationo \vinds Heather J and Sea Data.,
(continued) 0

1 Symbols used in recording the weather in -tabul~t,ed f'ol"m (conti::'1ued):
p ~ Passing showers of raino

q VI Squally weather"
r a-. Rainy l>1eather~ or continuous rainc

s II« Snow~ snorJY weather, or snow falli.ng"
t .. Thunder o

u 1N Ugly appearance, or threatening l-7eat,her Q

v lot Variable ltleather 0

w IloI Wet:} or heavy dew o

z ~ Hazy weather o

2 L = light,' 0-4 feet; M w medium, 4·..8 feet; R IH rough, 8·...12 fee'G;
S ~ strong, above 12 feet o

3 Numerals used in recording visibility in tabulc'{jed form:
a l'al Prominen'li objects not, visible a·t 5C far3.S c•

1 ~ Prominent objects not visible at 200 yards u

2 M Prominent objects not visible a"li 500 yardso
3 ~ Prominent objects not visible at ~ mile u

4 M Prominent objects nO'b visible at 1 mile ""
5 w Prominent objects not visible at 2 mileSa
6 ~ Promll1ent objects not visible at 4 miles u

7 - Prominent objects not visible at 7 miles o

8 $01 Prominent objec·bs not visible at 20 mileso
9 %II Prominent objects not visible above 20 miles"

Table compiled from U~ So Treasury Department Coast Guard (no do a)o
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Average hourly l-iaximum "~'~":il1d Velocity
Prevailing 't1'ind velocity

l-1onth Direc"Gion (mph) Direction Velocity Date

Length
of re... 44 !~3 1~3 .i.~3 43
cord
(Years)

I

Jan SE 71)3 sw 46 1 1914 '
Feb SE 704 8Td ho 1918
Mar BE 80 1 SE 38 1904
Apr l\! 80 7 N 1~6 1915
Nay N 80 1 ~1-J 37 1896
Jun I~ 8Q 2 N 38 1892
Jul Nt-i 705 N 38 1908
Aug NW 6 0 3 N 32 1909
Sep N 60 2 N 37 1903
Oct N 6~2 ~J 34 1906
Nov SE 6 0 5 S1nJ 36 1926
Dec SE 6 0 8 SvJ 40 1892

Annual 1'! 103 st"l 46 1914

Table compiled from Uo So Department, of Agricul"t;ure t-Teather Bureau
(1934) CI
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(1927) concerns the frequency of storms and the condition of ·~he
inner harbor during such storms:

Storms are frequent in this locality from October t.o i\1arc!1"
The period of greatest frequency is· usually from o~he middle of
December to the middle of February, when they are usually Ciccomc:o

panied by heavy rains o

As noted above~ violent storms are of rare occurrence and
are from the southeast" south" and sout,hwes'c o The south and
southeast storms are generally of longer dUl~ation and the south­
west storms are the most violento

In the spring northerly storms with little rllin are often
a~eriencedo These, however,. usually last not more than three
days and are seldom experienced more than t~'10 or ·chree times in
one season, whereas the southerly winter storms are often of long
duration and one storm after another ~ be experienced over a
period of several weeks~ accompanied by heavy rains o

Very severe seas occur at the entrance to the bay, the 't~orst

seas occurring frequently as the result of offshore storms at
times when conditions are calm locally0)

Except for an entrance about 2,,000 feet wid~, the bay is a
land-locked harbor with its major axes nearly nor"l:.h and southo

During southerly and southwesterly storms, the~e is' little to
obst.ruct the wind" as the sand spits to the west are lOvI except
at the norojjherlyend of the bayo The charmel in front of Eureka,
however, is nearly east and west and lies in the lee of the high~

ar land on which the town is situated" WavGs from onshore storms
are broken up by the bar and the sand Bpits, and lvave actton
within the bay, except near the entrance, is comparatively small o

Hence, moderate and large-size vessels find good shelter in the
bay, but the smaller craft must seek shelter usually in the near....
by sloughs or in the channel in front of Eureka" -the wharves of
which lie under the lee of '~he shore during the l ..~ors-ii storm.'S 0

I

The entrance channel is obstruct.ed by a sand bar'6 The main
charmel through this bar is now 25 feet deep, ';'lhich depth has
been obtained by parallel jetties which have been recently re­
built 0 The bar is subject to changes and 1.r1 time of storm is a
menace to naviga·tors, due to heavy bI'eakers 0 This condition ha.s
been greatly improved qy the jetties and the channel has become
deeper and more fixed o Nevertheless, f'eli vessels now attempt
to cross the entrance bar in time of stormo



81-c-y Condj:~:i.ol1S
...........:....~HCGlo~I-----... ...

In gen.G1"'al "i:,he sky cond:Lt,ions c.re sligl1:t,l;y" morc favorable dtn:·:!.l1g
~i~he SUlillne:;,:' mon"c,hs <. The gl"eat,0::ri:, amolli1'C of poss~~blG s1J.L"J.shi~1e occuX'S
bG-J,jV7een AP1'lil and J"uly I> :e~l.blo 2~"6 sUll~ar:lzes t,1:.0 ni.oi.:-chly sky cOl1di·~

t.ions for Eul"'ek~"C&li.:roi'n:La.:l

$PECLtlL PHENOII:]ENA

1\he occurrence of solid moving masse:3 has bGGl1 :L"epea:tedly noted
on the nl"ound·~Gontrol<-·ApproachRadal'" at .Al"'cata Airport!, l~I'cata~ Cali·...
fornie" These unidentified radar echoes~ "('rhich have t':een called .
ttAngels, If occur 011 all AN/GPN.·,2 sets in the are£:" The' follol.ring
l:i-sts some of the cr..aj,....acteris"C,ics of these echoes:

(1) .t~ravel abotrjj 30 mph..
(2) no relation t,o surface ~]j.ndsv.

(3) lli"'1der 3000 £'e(:-(, in elev'a:(jion:l
(~l) 110"t ueculiar "tiO o(,he instrmnent since morc:! iihCfl one1v-as used"
(5) magne-t,ic heclding of objec.lG 1200 .,., 1800

II :

(6) aircI'af't, have been sent into region but, nothing ,<jas ever spot"~e(L
(7) the reflectors 011 screen looked like IIplancsou

All j.nf'orma·iiion concerning thismatt.er has been turned. over to
~rQ Le't'1is lUverez at. the University of California :~.-c, BerkeleY;l California c
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TABLE 2...6(1 Average Monthly Sl~J Conditions o

Jar: Feb Mar Apr May Jun Jul AugISep I Oct. No'v Dec Anr...ual

Clear days 6 6 7 8 8 9 7 6 9 9 1 '1 -89

Partly
Cloudy days 8 7 9 10 II 11 13 12 10 9 8 8 116

Cloudy days 17 15 15 12 12 10 11 13 11 13 15 16 160

Average
Cloudiness 6 0 7 60 7 60 5 6 0 0 509 505 509 60 3 506 508 6,,5 60 6 6.,)2
(O~lO)

Average';
hours of 117 129 176 216 2~.2 253 230 187 186 164 120 119 2139
sunshine

%possible
sunshine 39 L2 48 52 54 55 50 l.~ 49 !~8 142 41 147

Table compile9 from U1I Sa Depar"(jment of Commerce Weather Bureau (1951) 0
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graphy, and land use)o

D01ID.? \'Jilliam 11)
1951 0 ~te';~eorology \vi.J~h Narine .Applicat,ionE:c 1~~cGraltJ-Hi11, New York.il

2d edi·tion~ 465 pc\ges o

(Presents several North Pacific ,,[<-:sather maps sho'J1ir~ ciI'cula=
tion patt/erns as they effect the Pac:ific Coast area)"

GardnfJI',
19h8 o

K" J.. 0,) and (J:; R q Hol.lol'1ay
Ne-c,ecrologys Final Heport. 3 1947 Test. Sea.son ca Air F'orce-Na'vy­
Civil Landtng Aids Expf~riment Station, Transocean Air Lines,
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The lIumbcldt St/andard
1945c Fog Dj.spelling Program,) Eureka$ California~ Tuesday.9 Octobe:t"

23 1945<;
(Descrip'~ive story3 no da.ta presentE'd) 0
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Sta-tion;i D01\TS Prairie, Californi&~ Final Report. no o 4$ December
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Sta:liionQ rrransocean Air L:'~nef;3 Contract No y C13ca..,.136 3 2l!.3 pages.~
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(Detailed considerat:i.on of fog condi';:,ions and general air cir ...
Gulat:~on over Hum~oldt 3a~r a-rea) (
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ige.t:i.on of ground and sur-lace 1'Jater ",lith accompanying well logs
and estimated ri'V'er outfl'.lHs.. Discu.·ssion of climate:l expecially
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Stone) Robert Gc
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applicable) r.
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Californj.a j Department of Engineering, Fl"..l~d Neehanics Lab.....
ora·t,ol"y, Berkeley" Laborat.ory Hemorandum :\100 HE,-,116 ,205" 83
pages) tables, photos) diagrams, maps (t~?ewritten)~
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preS('ilts data obtained;, also analysis of ,Jblique daily obser~

vationa..l photos of ·the surf zone and 3how~l compa.rison of this
data 'Hith hindcasts:" Beach profiles, sieve analysis, and tire
impreasions ~ shmm :in tabll~s, diagrams and photos) \l

and R~ rf" Hermanson
Compa-rison of Forecast a.nd Observed \'.!aves from Tt'10 Pacific
Storms ') University of California ~ Collego of Engineering,g
Berkeley, Report No.~ HE...116.~12!~J 10 pages plus 12 tables, 9
weather maps and 2 photos (t~ypel.,ritteil);)

(Heather maps cover entire Pacific Coast u Tlvo Observation
statiollS at Humboldt Bay, the others :in Ci"~ifornia only) 0

Todd, D'J
1 Qr"l-//. ~

K~ and Ro L~ Wiegel
Local Storms of the Pacific Coast and The:.!' Effects on '~ave

and Beach Conditi0i.1B., University of Galii'ornia~ Institute of
Engineering Resear'~h, ~oJave Inve~tigat.ion 1'echnical Report
H11-.116...·324, 15 pages (procGssad) 9 8 p:La';~ef 0

('1lhe meteorological situations cau.stng local sto~ma in near....
coastal areas are investigated because of the erosive action
on beaches of high, short-period wave~~ generated 0 Two local
storms at Oceanside:) Galifornia~ are (3xam:.ned j.n detail) 0
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K" and Ro Lo HiegeJ~

NeaI' ...Coa~tal Storms and Associated ~Javes.. Transactions of
the America,n Geophysj.cal Union, vol o 33, no .. 2., PPc 217 ....225"
(Data from J ...year s"'~ttdy of daily weather ,;naps I) Forecasting
problems and limitat.ions of resulting "'lavas are discussedo
Examples from Ocear;,side, Califo presented)o

University of California
1946 0 Summa~ of Surf Observations and ForecEsts for Selected

Storms in the Nori,ih Pacific, August 1944.-··~August 1945 CI Depart­
ment of Engineeril~$ Fluid Mechanics Laboratory, Berkeley,
Technical Report No 0 HE....116-203., 61 :pages (mimeographed) 0

.(Observations made only along the California Coast 0 Humboldt
Bay stations vlere u.sed o Conclusions dra\>1l1 l'7ere that the pro·..

'cedures given in'lfTlnd3 \-IJaves, and Sl<Jell.; He 0 0 Misc~ 11,275,
were in erl"'or)o

u0 s:: l~rmy Corps of Engineers
19270 Humboldt Harbor and BaY9 Calif o Houee Document noo 755, 69th

Congress~ 2d Session, 40 pages: 1 map~

193io Entrance Channels of Humbcld·l:; Bay, Ca.lif.. San Francisco Dis­
trict, san Fra.Y).cisco> California.!l Hap File No o 5...,2~8o

(Includes wind rose)o

1953ao;> Project Report on ~'!ad River at Blue I.ake,;, California for Flood
Contrcila San Francisco District, Bar.. Francisco~ California"
35 pages plus 7 figures (mimeographed)c
(Pro,ject is located. nort.heast of Humboldt Day, ·the Mad River

·skirts Humboldt Ba:yo Includes geogr'c.phy, topography!) climatic
conditions, rainfall:? sto?:"'ms, runa:.,off and strea.t-n-flo'\ol data,t
and flood frequency)o

19S3bCl Report on Floods of 18 January 1953 in "I:,1:e Northern California
Coast Sti"eama" San Francisco Districts tan Francisco~ Cali.for~

nia, 39 pages plus 10 figures (mimeographed)"
(Sur-veys damage b;)r s1irea.ms north and south of R,unboldt Ba,yQ
:Flood characterist,:ics 3 \alei~ther condit.ions.i and river surveys
are i::lclu.ded)o

u~ So Department, of" Agriculture
1936 0 .At 1as of American Agrsicul t.ure j' Government Printing Office,

\A!ashingt,oYl j D" Co
(Physica+ basis including land relief 3 climate, soils, and
natural ~.tegetation of the United States o Section on climate
is comprehensive),
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Uo So Department of Agriculture
19~J'Q Climate and Nan, Yearbook of Agriculture.:

27, 77th Congress, 1st SessionJ Goverrunent
Washington~ Do Co
(Summary offered for areas of report) 0

House Document NoD
Prin·cing Offices

Uo So Department of Agriculture Weather Bure~l

1931~o Cl~natic Summary of the United States~ Section 15, Northwest­
ern California 0 Government, Pri.nting Office, Washington, Doe 0 ,

24 pages o

(Tables include Eureka)o

Uo So Department of Commerce Coast and Geodetic Survey
19510 United States Coast Pilot, Pacific Coast3 Californiaa Oregon~

and Washington, S0"ven"lih (1951) Edit-io.nc Serial no c 750~ Uo So

Government Printing Offices l'1ashingtc:n, 578 pages o

(Includes meteorological data on harbors)o

Uo Sc. Department of CQnunerce National Bureau of Standards
Opera"(jors of Transmissometers and other continu.ous Recording
Optical Devices in Humboldt Bay Area o Data on file at the
Visual Landing Aids Field Laboratoryj P~cata~ California o

(Unpublished o )

(Operation of trar'lsmisscmeters, slant range visibilit,ies"
modified solometer j lwninosity and brightness studies of
various types)Q

UQ SC1 Department of Commerce vJeather Bureau
Annue.la Climatological Data--·California 0 Government Printing Office,

noso 1....12~ Monthly; no(o l3~ Annual Sununar;v; .vol o 54 for the
year 1950~

(This is the complete report for the state inclUding Eureka)o

Aimue.lc

Monthly

Clirnat,ological Data.......National Summary0 Government Printing
Office, n05 0 l"",·12~ Nonthly; noo 13~ Annual; vol.;, 1 for the
year 1950"
(Eureka area included)e

Local Climatological Data With Comparativa Data, Eureka,
Calii'ornia o Govermnent Printing Office.,
(Complete meteorological data, means.~ ex't,l"emes, and averages) f.

Local Climatological Data, Eureka, CalifoX'nia G Government
Prlllting Office o "

(Daily record of meteorological data pres3nted)n
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U0 s ~ Department of Con-merce vIeather Bureau
19470 NaximUlll Recorded United States Point Rair:£all for 5 minutes

to 24 hours at 207 Firstco:.~)rder Stations" Weather Bureau
Technical Paper no~ 2, Government Printing Office, Washington,
D~ c~, 36 pageso
(Eureka area ineluded)o

19480 Highest Persisting Dewpoints in Western United Stateso Weather
Bureau Technical Paper no~ 5, Government Printing Of'fice$
Washington, Do CQJ 27 pages o

(Eureka area included)

19490 Temperatures at Selected Stations in the United States3 Alaska,
Hawaii, and Puerto Rico co \Pleather Bureau Technical Paper no 0 9,
Government Printing Office, Washingtons II;) CO" 20 pages"
(Eureka area included)

19510 Sunshine and Cloudiness at, Selected Stations in the United
states, Alaska, Hawaii~ and Puerto Rico o Weather Bureau Tech­
nical Paper no 0 '12 ~ Government Printing Office, l>Jashington,
Do C., 16 pages o

(Eureka area included)

1952 0 Max~~ 24~hour Precipitation in the United States o Weather
Bureau Tech,.'1ical Paper no v 16, Government, Printing Office,
Washington, Do Cos 284 pages o
(Survey areas included)

1954ao Local Climatological Data with Comparative Data, 1953$ Eureka,
California~ Government Printing Office

1951~bo Terminal Forecasting Reference Manual" Arcata Airport, Arcata~

CaliforniaJ 3 pages o

(Includes visibilityj precipitation~ surface 1'1inds, thunderstormsL.

u0 So 'lreaslU'1J Department Coast Guard
no do a Log of the U0 SQ Goas'li Guard Humboldt Bay Lifeboat Station~

Samoa~ California 0 Recent, copies on file at the station"
(Unpublishedo )
(Contains the following meteorological d8.ta recorded every 4
hours: dry bulb temperature Ji wind direction and force,
weather description by symbols» cloud form and amount, sea
conditions, visibility) Q

Log of the Uo So Coast Guard Humboldt Bay Light Attendant
Station9 Samoa, California 0 Recent copi6s on file at the station o

(Unpublished) 0

(Contains data on'ttrind, direction and force; barometer; dry
temperature; visibility; and hours of operation of fog signals
per day)o
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Hard~ Robert De Co and Charles Fo Brooks
19360 The Climates of North America, Part I~I j\~e:{ico~ United States~

Alaske.:. Handbuch der Klimatologie:$ E<iit.cd by \'1 Co K()ppen and
R.: Gei.ger3 Band II, Teil J ~ Verlag von Gebrudel" BorntraegerJ
Berlin3 325 pages~

('fext in EnglishD Data for survey areas given) 0

lrla.yJ Dave
194'7~

Yarncl1 3
).93~).,

Fog Dispelling Prog7.'aJn~ Lan.ding Aids Stat,:.on y 'I'he Humboldt
Times J Eureka, Gali:rornias ThursdaySl May 13 194'1'.)
(Descriptive sto:ry~ no data given)"

David Lo
Rainfall Intensity-=Fraquency Datal) Uo S.. Department of
Agriculture, MiscelJ.aneous Publication no, 204, Washington"
Do C~~ 67 pageso
(Consists of methods of investigation, tables and maps of
data, and explanation for use o Eureka arElrj, included) 0
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HYDROLOOY

SURFACE WA'fE'1

The drainage area tributary to Humboldt Bay comprises 223 square
miles 0 The principal streams are Jacoby Creek~ ~,d River 51~u~h3 and
Eureka slough t.o the north and northeast. ~ Elk RiveX' to the east, and
Hookton sJ.ou.~h to the south(, Except for log rafting and the boating
engaged in. b;y sport,smen~ the ·t,ributa-ry streams are seldom used for
navigation (U" SQ Army Corps of Engineers 1951) 0

\'lATER SUPPLY RECORDS

Wat.er. Supply Papers published by the Geologic.al Survey contain
records for daily discharge of the Eel River at S(;otia~ Van Duzen River
at and near Bridgeville, Nad River near Arcata2 ar,.d Yager Creek near
Carlot'ta o Niscellaneous measurements made on Jacc.by Creek are avail.."
able in thefiles of the Uo So Geological Survey in San Franciscoo
During 1955 a recording gage was placed on Jacoby Creek for the city
of Eureka for which daily discharge records will [Ie av:ailableo

In addition, the Eureka office of the Uo So Imreau of Reclamation
bas results of miscellaneous measurements on other small streams drair.­
ing into Humboldt Bay (U o S:. Department of the Interior. Geological "
Su-rvey 19.55b) c

:CIffi1ilICAL ANALYSES OF STREAM WATF..R

In addi-liion to information published by the U0 So Geological
Survey (Lohr and Love 1954) on chemical analyses of river waterss the
Division of Hater Resources of the State of California has obtained
certain data" This Division has collect.ed samplen for w'ater composi­
tion. ana1:v"sis at various point,s on the Mad River,9 betw~en 1950 and
1953 as well as other streams tributary to Humboldt Bay (California
State Department, of Public \Jarks 1955) 0 This information3 together
l\lith a sample location maps is provIded as Enclos1.\re 3.,=-1l?

,GROUND 1}lATER

The following information was provided by the U" So Department of
the Interior Geological Survey (19S5a) concerning ground water:

:in general;) some ground water moves :.nto Humboldt Bay
from alluvial deposits along streams draining int,o the Bay 0) The
principal ones are Salmon:> Jacoby~ and Freshl1ater Creeks and Elk
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R:Lver'J SODle ground iVater also is discharged into the Bay.from
the alluvial plain no:r.th of the Bay~ and a ~~ma11 amount may
enter from the consolidated :rocks bordering the Bay in the
vici.n5..t.y of Eurelcao Information is. not ava:ucable to indicate
·the amOUll'G contributed by the various sources or the total')

, .
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of evaluation has been revised such that older estimates of
material dredged ~re too largeo Comparison of data not practical)o

1950 <) Shore-Line Changes $ Appendix I to Survey Report, on Humboldt Bayj

California, February lOs 1950 0 San Francisco District, San
Frar1cisco 3 California, 73 pages, mapsJ diagrams (processed)o
(Comprehensive study of shoree·line changes including depth
chal~es~ waves, littoral drift9 geology, stream flow J soil
sa~~les, and dredgin~)o

l~>51;) Humboldt Bay, Calif\) 1;!.ouse Document noo 143, 82d Congress,
1st Session, 38 pages, 1 mapo

1953ao Project Report on Mad River at Blue Lake, California for Flood
Control~ San Frar!cisco District, San Francisco, California,
36 pages plus 7 fj.gures (mimeographed) 0

(Project is located northeast of Humboldt Bay, the Mad River
skirts Humboldt BE~Y 0 Includes geograp!1:Y'" topography3 climatic
conditions~ rainfall, storms, run-off and stream-flow data,
and flood frequenc~)o

J.953b o Heport on Fleods of 18 Janu.ary 1953 in the Nor·thernCalifornia
Coast Streams o San Francisco District:- San Francisco9 Califor­
nia, 39 pages plus 10 figures (mimeographed)o
(Surveys daI'(lage by 51,jreams north and s01:.th of Humboldt Bayo
li"'lood ChEractieristics~ 'Heather conditions, and river surveys
are included)o

I

Uo So Department of the Interior Geological Survey
:Annual 1) Surface l{ater Supply of the United StatEs o Part II J Pacific

Slope Basins in Californiao ~]ate!~ Supply Papers Government
Printing Officeo
(Includes rivers adjacent to Humboldt BaY)Q



u:" Sc. Department of the Inter.':lor Geo1ogiceJ Sur\'e~r
19).,JO.\ Summu1"lJ of Yearly Discha.rge at, G.;lgiI"f S'cu'; ions in Pacific

Slope :Bas:i.ns in CaJ.iforniac. Reprinted f1 om GE~ological Survey...
'~Jater Supply Paper 881, Surface i:Jater' SUI'ply of the United
States, 1;'39:- Part II,9 pages 351 ...438,

I'
I

1951 ..

19r'~.~. ;'>,:;.Ja u

1955b o

Index of 3urface~Water Records s Part II, Pacific Slope Basins
i~'l Califo:~'nia~ to September 30~. 19.50, G<: oloeica1 Survey
Circi}~ar J.45; 2.5 pages~

PJ.~rsonal comrll'Unication OIl ground l-la1jcr 13rtering Hwnboldt Bayo
Latter from At> Ro J./oonard; Geologist.. Orc tLY1d Hater Branchs
Sa.crament·J~ CaJ.ifornia; to.. Peter N~ rick] lan, dated March
11~ 19550
(An il.-nr65t':.gation is in progress or;. <:he f '.Jology and ground
water of Ghe area betl&reen Arcata and F'Oi:-iuna including the
Hi.Unboldt Da-j" area) 0

Personal comnmnication on stream flo~1 records for the Humboldt.
Bay area u Letter fr.om Reyoe C" Brigt,:s:+ I!istrict~ Engineer:! San
Iirancisco, Califoi."nia~ to Peter N" N:. :l-ellan, da:(jed June 16,
1955 ...
(L;)cat.ion of published and. unpublislwd df ta pre:3ented) 0
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RIDIONAL GEOLOGY

PHYSIOGRAPHY

The Humboldt Bay region as well as the Eel and Mad River basins
represent partially submerged fossil land surfaces o The oceans for ­
merly penetrated far inland at least into the upper reaches of the Elk,
Eel, and Mad Rivers, as well as Freshwater Creeko The land was rejuv....
enated and in fairly recent times was slightly submergedo This is in
evidence by the drowned mouths of the Elk and Eel Rivers o The mouths
of Freshwater, Jacoby, and salmon Creeks, are also partially submergedo
Arcata Bay and Mad River Slough represent the drowned mouth of the Mad
Hiver which formerly entered Humboldt Bayo Very recent local warping
has isolated this from the present day Mad River (Ogle 1951, 1953)0

Past land uplift due to l'1arping is shown by the abundance of well
developed river terraces on the Eel, Van Duzen, and Yager Rivers o The
region from Grizzly Blurf to Rio Dell on the Eel River has numerous
well developed gravel capped terraces (Ogle 1951, 1953) 0

From the Mad River south to Centerville Beach, a distance or about
25 miles, most of the coastal area is generally under 50 feet in e1e­
vations o Humboldt Bay" including mud flats, varies in width from about
3/4 of a mile to more than 4 miles and is approximately 14 miles longo
The northern portion, Arcata Day, is the widest and rests in a flat
plain about 6 miles wide 0 Here hills begin to rise about l~ miles in
from'the bay shore o South Bay is approximately 2f miles wide o Humboldt
Hill" on the east shore of South Bay, rises more than 500 feet above sea
level; it is the west end of the Humboldt Anticline 0 The Bay region is
separated from the Eel Ri.ver by the Table Blurf Anticline" which has an
elevation of about 350 feet and may be considered as ra spur of the foot~

hills 0

The Eel Hiver flats are less than $0 feet above sea level 0 This is
largely a low flood plain approximately 9 miles wide at the coast and 2i
mUes wide at Fortuna, 8 miles inlando

South of Centerville Beach elevations of 250 feet and higher are
found barely 500 feet from the shoreo The alluvium of the Eel River
disappears and outcrops of Tertiary sandstones and siltstones make up
the shore cliffso Farther to the south, by False Cape, harder sedimen­
tary and igneous shear zone rocks form the shore cl1£fs o Here elevations
of' 1,000 feet are found about 1 to It miles inlando Marine terraces are
present in this regiono

To the north, near Trinidad Head, the coast is again abrupt ld.th a
gradual increase in elevation to about 1,000 feet at points approximately
4 miles inland o The Coast Range which bounds the Humboldt Bay region on



the east is in excess of 4,000 feet Q Landslides and slumping have had
important effects on the geomorphic features and are effective as erosion
agents (Ogle 1953)0 On the coast there are numerous rock slides along the
dip planes of the interbedded sandstoneso Undercutting by the waves causes
large blocks, including vegetation, to slip along the bedding planes and
plunge into the oceano

The shore from Centerville Beach north to the mouth of the Mad River
consists of extensive sand beacheso The north and south spit form the
west side of Humboldt Bayo The north spit is about 1/2 mile wide and· 10
miles lODgo It is fiat and barren near the south end and rises gradually
to the north where heavily wooded dunes are presento The south spit ex­
tends southward to Table Bluff, the headland marking the southern end of
Humboldt Bayo This spit varies in width from 300 to 3,000 feet, being
low and barren in its entiret,yo For further discussion of the beaches
see Section 6, RECENT SEDIMENTATION 0 The physiography of the region
has been well considered ~ Lawson (1894), Watson, Cosby, and Smith
(1926), Karinen (1948), and Ogle (1947, 1951, 1953)0

STRATIGRAPHY

The immediate area of Humboldt Bay is blanketed with recent alluvium
and upper Pleistocene gravels, sands, and clayso Older and more resistant
sediments are found to the south~ east, and northo The principal strati­
graphic studies of the region have been made by Manning (1941), Manning
and Ogle (1950), and Ogle (1947~ 1951, 195~)o

Pre-Tertigr,y Stratigrap~

The upper Jurassic and possibly lower Cretaceous Franciscan and
Yager formations surround Humboldt Bayo These rocks are exposed at the
higher elevations o At False Cape, south of the Eel River, the shear zone
rocks are primarily Franciscan" The Jurassic Franciscan consists of
graJWacke, shale, chert, basalt, and shist o The Yager is composed of
graywacke" shale, and conglomerateo

TertiarY Stratigraphy

An unconformity separates the Cretaceous and Tertiary strata; the
lower Tertiary (Eocene and Oligocene) is missingo The Miocene Pullen
formation, a mudstone ~dth some basal sands~ is exposed in a narrow strip
near False Cape and thellce to the €Bst 0 The upper Pliocene contains three
formations; the Eel River, Rio Dell, and Scotia murfs o The Eel River
sediments are nmdstones and sandstones; the Rio Dell contains mudstone"
siltstone and thin sandstone lIhile the Scotia Bluffs formatit>n is a
massiva sandstone 0 The most extensive exposures of these differentiated



Tertiary sediments extend eastward from the area between False Cape and
Centerville Beacho The undifferentiated Wildcat group consists of the
entire Terti~ column and the lower Pleistocene Carlotta formation o

This group is immediately inland from Humboldt Bay and makes up the
foothills of the Coast Rangeo

Quarternary Stratigraphy

The lower Pleistocene Carlotta formation has small exposures at
Table Bluff, Fields Landing, along the Elk River~ and in other scattered
locations near the shore of the bayo An unconformity separates the lower
and upper Pleistocene o The upper Pleistocene deposits are the Hookton and
Rohnerville formations composed of gravel, sand, and elayo Terrace depos­
its were also laid down during the upper Pleistocene o The Hookton and
recent alluvium constitute the most common deposit along the shores of
the bay0 Presumably the recent bottom sediments in the bay rest on the
Carlotta formation as well as the Tertiary Rio Dell and Scotia Bluffs
formations 0

GEOLOGIC' HISTORY

Following the deposition of the Yager formation of the lower
Cretaceous and upper Jurassic, the region was subjected to extensive
erosion with the development of a peneplane 0 Marine deposition in the
Tertiary basin began in the Miocene 0 This basin probably extended as

. far south as False Cape and up the present day Eel Valley for at least
20 to 2S miles o Around Humboldt Day the basin was approximately 12 miles
wide, narrowing to the north along an extension ot Freshwater Greeko The
Pullen" Eel River" Rio Dell, and Scotia Bluffs formations were deposited
in this basino Volcanism accompanied the deposition as is shown by the
deposits of ash and basalto

At the close of the Pliocene and into the Pleistocene, local warping
and uplift was accompanied by the deposition of the predominantly noncu

marine Carlotta formation which also con"tams volcanic asho

The mid-Pleistocene was a time of strong orogeny; folding and
raulting occurred causing uplift and erosiono The Rookton sediments of
upper Pleistocene were deposited in the broad valleys formed during this
erosional period o Wave·.,eut marine terraces and stream terraces flso de­
velopedo Regional uplift and warping occurred at the close of the
Pleistocene (or early Recent); this initiated the formation of new
valley plains 0 The present coOO1tion of Humboldt Bay began to de­
velop" The drowned mouths of the rivers indicate that reemergence is
not complete or that local sagging exists o
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GEOLOGIC STRtlCTURE

The most striking structltCal feature of the region is the eastward
trend of the Tertiary sedimentso A major structure is the Eel River
syncline, which runs east-west and haa its axis in the Eel River Valleyo
The Tomkins Hill, Table Bluff, Fowler, Humboldt, and Pine Hill anticlines
all lie north of the Eel River and are all minor features having a west­
erly plungeo

The pre-Tertiary structure includes the Russ Fault) south of the Eel
River, and Freshwater Fault, east ot Freshwater Creeko These may well have
detined the Tertiary sedimentation basinG laultiDg also occurred in
Tertiary timeso In general, regional folding occurred atter the deposition
or the Carlotta formation and warping has continued to recent timeso

ECONOMIC GEOLOGY

There are many oil seeps in the region, especially to the south ot
Hmnboldt Bay «) Oil interests have put down exploratory wells 0 Some or
these are locsted on Table Bluf't and Humboldt Hill, both of which flank
South Bayo A producing, canmercial gas field is 10c8ted on the Tompkins
Hill Anticline (Table Bluff), two miles north of Fortunao

Sand, gravel, clay, and possiblylignite, are also of some economic
value.,
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GFDPHYSICS

SEISMOLOGY

The coastal region of northern California is an extremely active
earthquake areao San Francisco Bay and Humboldt Bay are two of the most
seismic areas on the West coasto n16 San Andreas Fault zone apparently
reaches the border of the continental mass near 42° No, 1260 Wo (Byerly
1940) 0 Most of the epicenters affecting the Humboldt Bay region fall on
or near this fault zone 0

seismic Activitl

From 1169 to 1952 there have been 255 recorded shocks in the region,
35 of which have been offshore o The force for 111 of these quakes has
been scaled on the Rossi£AForel scale; a summation of this follows:

Force Occurrence force Occurrence

I 0 VI 21
II 6 VII 8
III 29 VIII 9
IV 18 IX 4
V 22 X 0

This data and the listing of the recorded ear-t,hquakes in Table 5....1
can be found in Holden (1898), McAdie (1907)~ Townley and Allen (1939),
Clark (1944), and Wood and Heck (1951)0

The following discriptions of the quakes of March 1, 1895, April 18~

1906, August 20, 1927, and June 6, 1932, are included to illustrate the
severity of the shocks:

18950 March 1; at sea, off the Mendocino (Cal,) coast;
longitude 1250 20 1 ; latitude 40°0

The recent earthquake which was reported as having disturbed
the inhabitants of Mendocino proved to be a veritable terror at
sea, according to the stories told by the cretl of the schooners
Volant and Co Til Hill, which have just arrived from that section
of the coasto

The Volant was about 52 miles off the Mendocino coast, in the
vicinity of Shelter Cove" when she encountered the shake-upo It
took place a few minutes before 1 o'clock on the morning of March 1 0



TABLE 50010 Earthquake shocks, Humboldt Bay, 1853-1952 0 [Rossi-Forel Scale]

Date Intensityl Date Intensitjl

24 Apr 1853 III 22 Nov 1813 VIII
23 Oct 1853 VIII 27 Aug 1871
24 Oct 1853 III 3 Jan 1883 light
20 Aug 1854 21 Jan 1884 VII
17 Sap 1854 6 Apr 1884 III

26 Sep 1854 8 Apr 1884 III
2 Oct 1854 11 Apr 1884 . III
9 Mar 1854 VI 12 Jun 1884*
20 Mar 1855 4 Nov 1884*
24 Apr 1853 In 3 Jan 1887

23 Oct 1853 VIII 9 Jun 1887 light
25 Oct 1853 III 24 Jun 1881 VI
20 Aug 1854 2 Jun 1889 light
17 Sep 1854 12 Aug 1889 sharp
26 Sap 1854 20 Dec 1889 light

2 Oct 1854 25 Apr 1890
19 Mar 1855 VI 4 Jul 1890
20 Mar 1855 27 Jul 1890 moderate
.5 Dec 1855 11 Aug 1891
21 Dec 1855 22 Jan 1892

12 Nov 1856 V 30 Jan 1892
14 Jun 1851 VI 9 Jan 1893 sharp
12 Nov 1860 V 22 Feb 1893 light
26 Oct 1861 23 Feb 1893 light
1 Oct 1865 13 Apr 1893 light

3 Oct 1865 V 12 Jul 1893
8 Oct 1865 VIII 22 Jul 1893
26 Nov 1865~1- 30 Sep 1894
12 Jun 1869 8 Jan 1895 heavy
6 Oct 1869* 1 Mar 1895*

4 Dec 1810* 1 Mar 1895
2 Mar 1811 1 Apr 1895
12 Dec 1811 V 5 Oct 1895 light
26 Mar 1872 severe 15 Oct 1895 light
22 Nov 1873* 18 Nov 1895 light



J .

TABLE 5-1~ Earthquake shocks f) Humboldt, BaY:J 1853=1952 (continued) 0

[Rossi-Faral Scale]

I
Intensity! Intensityli Date Date

6 Dec 1895 heavy 7 Jun 1906 heavy
22 Apr 1896 13 Jun 1906 very light
9 Jun 1896 9 Jul 1906
6 Mar 1897 30 Jul 1906 light
17 Sap 1897 severe 1 Aug 1906 light

I
Nov 190628 Oct 1897 slight 7

25 Nov 1897 slight 2,$ Dec 1906
27 Nov 1897 slight 14 Jan 1901 light
29 ~an 1898 light 25 Feb 1907
14 Apr 1898 gentle B Aug 1907 light

I

I

9 Sap 1898 severe II Aug 1907 heavy
19 Oct 1898 light 12 Aug 1907 light
25 Nov 1898 light 23 Aug 1901 light
16 ~pr 1899 severe 26 Aug 1907 slight
18 -flpr 1899 light 7 Oct 1907 heavy

!
:

25 Dec 1899 14 Oct 1901 light
21 Jan 1900 light 23 Oct 1901 light
14 Apr 1900 light 28 Oct 1907 light
16 Apr 1900 light 22 Nov 1907 light
1 Oct 1900 light 3 Jan 1908 heavy

I
I

25 Feb 1903 slight 10 Jul 1908 light
9 Dec 1903 severe 18 Aug 1908 VIII
11 Jan 1904 light 8 Dec 1908 light
26 ~ 1904 heavy 17 May 1909 light
4 Dec 1904 severe 28 Jun 1909 light

6 ~ul 1904 light 28 Oct 1909 heavy-IX
14 ~ep 1904 light 1 Nov 1909 light
18 .l\pr 1906 18 Mar 1910 heavy
19 ~pr 1906 slight 18 Mar 1910*
20 ~pr 1906 slight 4 Aug 1910 sharp

I

23 ~pr 1906 severe 26 Aug 1910 light
21 Apr 1906 12 Dec 1910
30 ~pr 1906 slight II Mar 1911
9 May 1906 slight 2 Feb 1914
10 May 1906 slight 24 Nov 1913

0



TABLE .5-10 Earthquake shocks" Humboldt Bay~ 1853..·1952 (continued) 0

[Rossi·..Forel Scale]

16 Sep 1921 V
8 Dec 1927 V
2~ Sep 030(Eureka) VIII
21 Sep '30(Arcata)
1~ Dec 130(Eureka) III

Date

10 Apr 1914
14 Aug 1914
10 Dec 1914
12 Dec 1914
6 May 1915*

6 May 1915
22 Jul 1915
31 Dec 19J,5*
31 Dec 1915
6 May 1916

4 Jul 1916
23 Aug 1916
26 Jun 1917
12 Sep 1917
26 Oct 1917

23 Feb 1918
2 Mar 1918
16 Apr 1918
16 Apr 1918*
14 Jul 1918*

14 Jul 1918
21 Jul 1918
20 Aug 1918
29 Nov 1918
13 Jun 1919

12 Sap 1919
15 Sep 1919
4 Oct 1919
20 Mar 1920
19 Apr 1920

4 Oct 1920
22 Mar 1921
24 Apr 1921
28 Aug 1921
29 Nov 1921

Intensit~

1II3 IV
IV

v

II
III
destructive
III
III

v
V or VI
IV
IV
II

IV
III
V

VI
III
IV
V
IV

V
\~I

III
IV
III

V
III
IV
III
II

Date

31 Jan 1922*
31 Jan 1922
4 Feb 1922
11 Aug 1922
18 Sap 1922

3 Nov 1922
1 Nov 1922
22 Jan 1923*
22 Jan 1923
9 Feb 1923

28 Mar 1923
3 Sap 1923
11 Sap 1'92'~
9 Jan 1924
19 Jun 1924

11 JuJ. 1924
1 Sap 1924
25 Jan 1925
2 Mar 1925
3 Mar 1925

26 Jul 192.5
21 Sep 1926
13 Oct 1926
21 Dec 1926
3 Jan 1921

12 Feb 1921
16 May 1921
10 Aug 1921
20 Aug 1921
6 Sep 1921

Intensityl

VI
III
III
III

III
III
IX
VII
II

ill
IV
IV
IV
II

IV
III
II
IV
III

III
IV
slight
III
IV

IV
IV
V
VIII
III
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TABLE 5~lo Farthquake shocks~ Humboldt Bay, 1853~1952 (cont~,ued)o
[Rossi~Forel Scale]

Date Intensity! Date Intensityl

VI
VI
V
VI

In

III
VIII
IV

13 May 1941*(Eureka)
3 Oct 1941 (Eureka) VII
5 Oct 1941 (Eureka)
11 Nov 1943*(Eureka)
12 Jan 1944* V

15 Jan 1944 V
21 Sap 1944 (Eu,ceka) IV
2 May 1945 (Eureka) VI
19 May 1945*
2 Aug 19!~6 (Eureka)

23 Nov 1946 (Eureka)
18 Dec 1946*(Etu~eka) VI
29 Mar 1947* VI
21 May 1947* VI
23 Sap 1947 (Eureka)* VII

19 Feb 1948*(Eureka)
21 Mar 1948*(Eureka) V
18 Aug 1948*(Eureka) V
18 Aug 1948 (Eureka) V
19 Aug 1948* V

21 Oct 1949 (Eureka)
14 Jan 1950 (Eureka) VI
10 Feb 1950 (Eureka) V
13 May 1950*(Eureka)
2 Jun 1950 (Eureka)

9 Jun 1950*(Eureka)
13 Jan 1951·:~(Eureka)

1 Oct 1951 (Eureka)
1 Oct 1951*(Eureka)
14 Nov 1951 (Eureka)

22 Sap 1952 (Eureka) V""VI
16 Nov 1952 (Eureka)

1 It was not always possible to distinguish the scale used o The Bulletin
of the Seismological Society of America adopted the Modified Mercalli
Scale in 1931 for Ear"thquake Notes from lrlhich a fet'l recent listings
were obtained, but the values were low and correlated with those of
the Rossi-Forel Scalao

5 Mar 1930(Eureka)
19 Nov 1940(Eureka)
20 Dec 1940(Eureka)
23 Jan 1941
9 Feb 1941*

3 Jun 1936(Eureka)
23 Aug 1936(Arcata)
25 Sep 1936(Eureka)
6 Feb 1931 (Eureka)
30 Aug 1938(Samoa)

4 Sap 1938(Eureka)
9 Nov 1938(Eureka)
9 May 1939(Eureka)
31 Dec 1939(Eureka)
13 Feb 1940(Eureka)

23 Dec 1930(Eureka)
25 Apr 1931(Eureka)
20 May 1931(Eureka)
8 Aug 1931(Eureka)
21 Aug 1931

11 Nov 1934(Eureka)
2 Jan 1935(Eureka)*
3 ~mr 193,(Eureka)*
29 Jul 193,(Eureka)
21 Oct 1935(Eureka)

23 Aug 1931
6 Jun 1932(Eureka)
4 Mar 1933
20 Jun 1933
10 Nov 1933



TABLE 5=1 0 Earthquake shccksa Humboldt Bay.., 1853",,1952 (continued) c.

I . [Rossi~Forel Scale]

j
I

* Se~ quakeso

Tablb compiled from Holden (1898)3 McAdie (1907)~ Townley and Allen
(1939) 9 Wood and Heck (1951) s and Earthquake I~otes (Bu.l1etin of the
Seismological Society of America no do)o

I
I

I
I

I
I

I



1'he sea had been qui"GO calm all night, but the breeze kept up well o

The fir;3-t WS!'mIlg of the earthquake came in the form of a deafening
roar wb1ch s08med to rise ont of the seao In an instant the ocean
uas la~led into a mssS.of foam, and in spots it rose Ul brreat geye.r~

like columns? T'!le sch:ooner stopped with 8 crash and then shook for
fully t~~o minutes II Every timber and belt groaned and croaked, and
it VJas ·tll()ugl1"'~ ro:~ 8 moment that she was going down o Those on deck
were knor::kad dOl1!l:l The schooner pounded up end down frightfully for
a few mil'lt1tos, just a's 11' she were aground; and then all became stillo
lie had BC~lrcely recovered our senses when a second shock came, b'clt
it was no1; nearly eo severe as the tirsto When this one wss over the
Bea became as atill aa a mill pond l the wind died out, and everrtJUng
was as quiet aa death. The schooner CoT Q Hill, which \Val? carrying
lumber J was aleo ·"~osed about by the trembloro She was only a few
miles S'3·tor.n of the Volant at the time u Captain Forest'a story of
tha experience is similar to that told by the crew or tho Volante

(Holden 1~j8, p~ 237)

[ Effect of Eal'thquake on Ships in Eureka Harbor. ]

l!r a Buhne st~tes that all shipo in the harbor at Eul-eka felt
·tha quak3 [A,ril 18, 1906], but in South Bay it was heaviest" One
vessal 'lias hurled against the wharf time and time again, throwing
down piles of It~ber and ahingles~

(Lawaon 1908, p~ 372)

1927 AUo<7llst 20, 11:30 a.mo, 12:05 pomo III and VIll o HUI:lboldt Bayo

The first ahock was reported only at Capotown,the second from
Fort Se'nard on t.b.e south to the Oregon border on the north~

The secDnd shock Vias very similar to other shocks in the Humboldt
Bay reg:lon, "t1hich ronch intensity VIII in the Eureka-Arcata district
but are unfelt f.:~t distances or eighty or one hundred miles. l\"'c Arcata
chimney.s TIere Q(:s·tl"oyed, windows shattered l and the intensity wea
fully VIII; l"epor'cec1 as more severe but of ahorter durat::..on that
the 1906 0urt,hqusko o The same description applied w<311 to the shock
at Eurekao ,k~ FO:i:tW1Q, the intensity was louer, VII to VIllJ at
Fernda1G and Scot.ia about VII and south of Scotia no damage was
reported.

At Wes·tpol"·(;:- eighty....f'ive miles south, the intensity was II, as
it was at Croscent, City, s:L':ty-five miles north.

Th(~ shode recorded at e number ot saismogz.aphic Bte1~1onaG

Seismograms ueen::eJ to place the origin at sea some thirt~r miles trom
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Eureka, but the rapid decline of energy with distance manifested by
t.his shock;} taken with the high intensity at f~cata and Eureka,p in=
dicates that the origin was nalch nearer Humboldt Bay, very possibly
inside of the coast line rather than orfshor-e o MaIlJr strong but 10"-'

calized shocks at Eureka and Arca".:.a point to the existence of a
source at Humboldt Bay which characteristically generates shocks of
intensity VI to VIII from some shallow focus very near Eureka o Refer
to shocks of August 18~ 1908; Sept,ember 12 and 15, 1919; and later
shock of September 22, 1930, which liith this shock fornsa remarkable
groupo

(Townley and Allen 1939, po 249)

On the morning of June 6, 1932$ about 44 minutes past midnight,
the region about Humboldt Bay rrae severely shaken by an earthquake
which attuL'1ed a maximum intensi"l:iy of VIII on the Ross~.....Forel Scaleo
It was fe1·(, as far nor"(ih as Coos Bay:; as far south as San Jose~ and
as far east as Sierra Countyo I~ was the most severe shock felt in
that region since 1922 u

The most maI~ed disturbance of the surface of the ground Oc­
curred on Cock Robin Island in the mouth of the Eel Hiver where the
soil on the island is marshyo A fisoure 0 <l .. was twenty~ight inches
wide, and extended for several hundred feet approximately parallel to
the coast 1~4ec The center section in the foreground dropped 18
inches... There viere many small cracks running in the same direction
and a fel'1 at right angles l) Several "mud crate~ It from a few inches
to several feet in diameter, were developed in the bottom of the
slough, rlhich was near the fissure 0 The material in them was similar
to quicksand o .Prior to the earthquake there had been about three
feet of water in this slougho It, was apparently drained by the
shocko

The occurrence of lwninous phenon-.ena was reported by ?JIr Q

Metzler3 of Eureka o "During the earthquake," he said~ Hseveral of
my friends and I saw to the east lihat appeared to ~e bolts of light....
ning travel from the ground toward the s~-v The night, lias clear and
a gentle wind l:as blovlingolt The possibility that these flashes were
the arcing of electric lines is not excluded since there are power
lines four miles outheast of Eurekao

No disturbance of the surface of the sea level accompanyj.ng
this earthquake was noted on the tide guages at Fort Point~ San
Francisco Bay, by the United States Coast and Geodetic Survey0 , The
absence of a sea wave has been previously noted in the study of
other earthquakes centering off the coast of northern California o

(Sparks 1936, ppo 13~ 14, IS)
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Unpublished data concerning the location of epicenters, force of
quake J and some information on the tectonics involved i.n the region
about Humboldt Bay is available" These data cover approximately the
ten year period 1945 to 1955 and are in the possession of Dr 0 Donald
Tocher:; Seismographic Station~ University of California~ Berkeley~ Calif'o

Seismograph Stations

There are six active seismograph stations within 125 miles of the
Humboldt Bay area o The Teleseismic stations are located at Humboldt
State College~ Arcata, Ferndale (private station), Uo So Coast and
Geodetic Survey Latitude Observatory, Ukiah~ and the Bureau of Re....
clamation Station at Shastao The Strong Motion Seismographs are in
the Federal Building a.t Eureka, and the City Hall in Ferndale~ California0

VOLCANOLOGY

In general the volcanic history of this region is similar to that
of the Coas~~ portion of Oregono Volcanic glass is found in the sed­
imentary deposits of the Pliocene and Pleistocene o Mt o Shasta blew out
ash in 1786; Cinder Cone,) near Lassen Peak, discharged a basaltic lava
in 1851 and Mt o Lassen~ our most active volcano~ erupted ash and lava
from 1914 to 1911 u There were about 220 eruptions of Mto Lassen Peak
between June 1914 and December 19150
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RECENT SEDD·mNTATION

I

BEACHES
I
I

Beach Characteristios

The north and south spits separate Humboldt Bay from the Pacific
Oceano The south spit is the narrOliest of the two; along most of its
4 mile length it is under 1,000 feet wide o At the northern end it widens
to ~pproximately 33 °00 feet o It is narrow~ low~ and characteristically
devpid of much vegetationo The north spit is about 5,000 feet wide over
most of it,s 10 mile lengtho The southern end is low and barren with only
sm~l sand dunes; the northern portion is higher with wooded dunes exceed=
ing( heights of 50 feet. 0 A sand beach backed by low lands, extends south­
war~ past the mouth of the Eel River and its associated spit to approximately
Centerville Beach~ about 14 miles south of the bay errcrance o Here the beach
bec~mes narrower~ and is bordered by high hluffs o Northward from Humboldt
Bayk a wide beach extends to the spit of the Little River, about 19! miles
fro~ the bay entrance 0 Farther north it is backed by bluffs and at Trinidad
Head,? rock headlands interrupt "the continuity of the beacho

I
! A beach area is located just inside the entrance on the east side of

the bayo This sandy beach extends from the Elk River Spit to Buhne Spito
Point Humboldt, a 100-foot high knoll lies between these two spits o

i The Fluid Mechanics Laborato~, University of California~ BerkeleY$
setlup15 ranges at the Table Bluff beach area during the period o:f 17
December 1945 and 26 March 19450 One purpose of this study was to deter­
min~ the beach profiles o A profile at each range was taken at least twice
during the period of s't,udy0 The location of the beach profiles is shOlm
in Enclosure 6~1 0 The profiles for each range are in Enclosure 6-2 0 For
theicomplete information concerning this study see Stump, Bascom, Foight~
and I Schorr (1941)0 The profiles indicate that in the vicinity of Table
Bluff there may be a sand bar (at least during some seasons) located about
1~600 to 2,000 feet from the ~~W line~ It is approximately $00 to 600
feet wide &ld 10 to 15 feet high and is covered qy about 15 feet of water o

: The Uo So Army Corps of Engineers in conjunction lvith their work on
thei improvement and maintenance of harbor facilities have investigated
shoreline changes, erosion, and other aspects of the beach areas both on
the I ocean front and inside the bayo

I

Beach Sands

In conjunction with an investigation concerning a proposed canal
bet~een Southport Channel and McNul"liy 3 s Slough, in the Eel River Valley"
thai lie S~ ArmY Corps of Engineers (1909) made 60 borings along possible

I
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canal routes o These samples include 54 beach samples located along the
Pacific Ocean beach by Table Bluff, in South Bay, and in the northern
coastal Eel River areas c The remaining six samples are of bottom sed­
iments in South Bayo These si.."'{ lf1ill be discussed under Bottom Sediments o

The characteristics of the 54 beach and soil borings are given in Table 6-1 0

The 6 bottom samples are included in Table 6-4~ The locations for all 60
test holes are on Enclosure 6-10

In 1946 the U~ So Army Corps of Engineers collected 25 beach samples
from the Elk Hiver Spit to Buhne Spit 0 Samples from the top to the base
of Point Humboldt located on the eastern bay shore just inside the entrance
were includedv Eight samples were also taken along the bay shore at the
northern end of South Spito The locatiors of these samples are in Enclosure 6....1
and the description of the beach s~nples in Table 6~2o

The Elk River Spit is composed primarily of a cohesionless gray sand;
some locations have traces of shell and small gravelo They are essentially
medium to fine, 1-lel1 sorted, sands of type 1 (see Enclosure 6-3) ~ From the
south end of Elk River Spit to the hase of Point Humboldt the beach is com­
posed of a cohesionless gray sand vlith some gravelo The sands are medium
to fine, bimodal, of tYlJe 3 (Enclosure 6-3) and not as well sorted as on
the spito The samples on Point Humboldt and its immediate vicinity consist
of sand, silts clay, and some shale o The cttmulative size distributions are
types l~ 4, 5, 6, and 7 (see Enclosure 6~3)o Buhne Spit and South Spit are
primarily constructed of cohesionless gray sands of type 1 0

The Fluid Mechanics Laboratory, Berkeley, California (Stump, Bascom,
Foight~ and Schorr 1947), studied 21 sediment samples from 2 ranges on the
beach in the vicinity of Table Bluff n There, sediments are predominantly
well sorted, medium, sands 0 The mechanical analysis data are given in
Table 6~3; their approximate locations are shown on Enclosure 6-1; cumula­
tive curves for the sand samples are in Enclosure 6-40

SHORELINE CHANGES

Pacific Ocean Shoreline

A sandy shoal area mown as "breaker flats" extended across the sea­
ward side of the entrance to Humboldt Bay prior -to the construction of the
first jetties in 18880 The channel over the bar varied markedly from year
to year (see Enclosure 6..·5) 0 nBreaker flats" disappeared when the original
jetty was completed in 18890 The depth contours by the entrance also shift­
ed seaward as a result of the jetty constructiono Since its original con­
struction the jetty has been maintained and 1engthenedo At present, the
crest of the entrance bar lies 2,500 to 4,000 feet seaward of the end of
the jettyo ~ comparing the 1886 edition of the Uo So Coast and Geodetic
Survey chart No o 5832 and the present edition of the same chart it may be
observed that the seaward movement of the 60 foot depth contour from 1886
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TABLE 6...1 Q BoringsBetween Southport Channe1~ McNultyJs Slough~ 19090

Sample No!) Description of Material

112+00
117+00

92+00
97+00

I

I
107+00

Route Noo 1
31+00
36+00
41+00

Brown Dirt 1 ft 0 ~ Marsh Mud 1405 it c., Sand & Mud 1" ft 0

Brown Dirt 1 ft0' Marsh Mud 13 e.0 ft ~, Sand &l1ud 4 fto
; Brown Dirt 1 0 5 ft o , Marsh Mud 10 0 5 fto 3 Sand & Mud 2 fto)
I Quick Sand 5 ft Q

46+00 I Marsh Mud 6 ft0' Quick Sand 20 ft:J
51+00 I Sand 12 ft0' Quick Sand 6 ft0' i\1arsh I-1ud 8 it Q

56+00 Sand 9 ft Q' Quick Sand 9 ft0' Hard Pan
59+00 Sand 10 fto, Quick Sand 2 fto, Hard Pan
62+QO Sand 11 ft." Sand & Mud 7 ito, Quick Sand 6 fto
66+00 Sand 19 ft o, Quick Sand 3 it,:} Hard Pan
66+00 (20 e Left) Sand 12 fto, Quick Sand 6 fto, Hard Pan
66+00 (40 r Left) Sand 12 ito, Quick Sand wi-lih Mud 10 fto~ Hard Pan
66+QO (60 r Left) ISand 12 fto, Quick Sand 6 fto, Sand & Nud 5 fto Hard Pan
66+QO (80 1 Left) Sand 16 fto, Quick Sand 6 ft o, Hard Pan
66+00 (loor Left) Sand 15 fto, Quick Sand 7 ft., Hard Pan
66+(])0 (120 f Left) Sand 14 ft.:J Quick Sand 6 ft 0' Hard Pan
66+00 (140 ' Left) Sand 12 ft", Quick Sand 4 ft G:I Hard Pan
66~OO (1600 Left) Black Soil 1 fto, Yellow Soil 9 ft/I.' Blue Clay 14 fto,i

Hard Pan
66rtOO OBOi Left) Black Soil 1 fto, Yellow Soil 10 fto, Blue Clay 1 fti"J, I Hard Pan
~6~~O -(20' Right) Sand 14 fto, Quick Sand 6 ito, Hard Pan
66I1"Q,:0 (40 fRight) j Sand 14 ft., Quick Sand 6 f't G, Hard pan.
66+90 (60 r Right) Sand 14 ft 0 ~ Quick Sand 6 it0, Hard Pan
66+00 (8o~ Right) Sand 14 fto, Quick Sand 6 folio, Hard Pan
66+00 (100 J Right Sand 12 ft0' Quick Sand 8 it0' Hard Pan
66+~0 (120' Right, Sand 10 fto, Quick Sand 12 fto, Hard Pan
66+00 (140' Right) Sand 8 fto, Quick Sand 12 ft., Hard Pan
66+QO (160

'
Right) Sand 12 fto, Quick Sand 6 ft., Hard Pan

72+00 Sand 19 ft O:J Quick sand 4 ftQ' Hard Pan
17+00 Sand 6 ft." Quick Sand 16 ft "' Hard Pan
82+00 Sand 6 ft 0' Quick Sand 22ft0' Hard Pan
87 +00 sand 6 ft <), Quick sand 6 ft c , Sand & l-iud 2 ft <> ~ Quicksand

8 fto
Sand 5 fto, Sand & Mud 1 fto, Quick Sand 22 ftG
Marsh Mud 105 ft .. , Sand 2er5 fto) Sediment 22 ft o, Gl"'avel

'1 ft .. , Sediment ,
Marsh Mud 2 fto 3 Sand 10 ftQ' Quick Sand 8 fto, Marsh

Mud 2 fto, Quick Sand 4 ft o

Sand 6 ftQ' Quick Sand 17 ft II' Marsh Mud 1 ft 0

Sand 6 ft 4) J Quick Sand 12 ft 0 1 Marsh Mud 7 ft c
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TABIJE 6=1.)
I
i

I

Sample No o

Borings Between Southport Channel, McNulty's Slough~ 1909u
(contiilued)

Description of Material

122+00
I

127+00
I
I

132~OQ
I

I

Linb'B
0""00
5+00

'10+00
15"'00
20rJ-bo.,
25+bo

I

30....00
I

35+00
40+PO
45+00
50+bo

I
I

137ibo
6o+bo (40' Left)

I (80' Left)

. (120 ~ Left)

(40 f Right)

Marsh Mud 4 ft 1;/, Quick Sand 8 ft 0, Marsh Mud 6 ft ~ ,
Quick Sand 6 ft o

Sand 6 ft ~, Quick Sand 10 ft0, Marsh Mud 2 ft II {J

Quick Sand 6 ft 0 ,

Marsh Mud 6 ft~, Quick Sand 6 ft oJ Marsh Mud 6 fto j

Quick Sand 7 ft 0 _

Marsh Mud 6 fto 3 Quick Sand 6 ft~J Marsh Mud 12 ft~

Sand 8 it 0' Quick Sand 14 ft., Hard Pan
Sand 6 fto, Marsh Mud 3 fto, Quick Sand 11 ft o3

Marsh Mud & Land 2 ft o , Hard Pan
Sand & Yellow Clay 6 fto J Yellow Clay 6 fta~ Blue

Clay 12 ~to, Hard Fan
Sand 12 ft 05 Quick Sand 6 it 03 Hard Pan

Sand 6 fto, Quick Sand 18 ft (>, Marsh Mud 2 ft 0

Sand 6 fto, Quick Sand 16 !to, Gravel
Gravel & Clay 8 fto, Yellow Clay 4 fto
Yellow Clay 10 fto, Blue Clay 4 fto, Yellow Clay 6 ft o
Black Loan 1 fto, Yellow Clay 6 ftc», Yellow Clay and

Sand 13 ft o

Marsh Nud 8 ft o , Yellow Clay 9 ft 9

Marsh Mud 18 ft 0

Marsh Mud 24 ft o

Marsh Mud 18 fto
Marsh Mud 22 ft o
Blaek Loan 1 ft Q J Yellolol Clay 10 0 5 ft ~: Hard Yellow

Clay & Land 6 fto

i

I
I

This table was compiled from data on UO So Army Corps of Engineers, San
Frahcisco (1909) mapo See Enclosure 6-19.

I
I

I
I
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TABLE 6m 2o De6cription of Basch Sands~

5...1
S-2
Se»3
5-4

5-5
5 6
S 7

S:aB

S-10

5-11

5-12

5,·14

Sao15
5-16
5-17
5-18
5-19
5-20

5-21
8-22

5-2.3

Description

Cohesionless gray sand
Cohesionl£ss grey sand
Cohesior~eBs gray sand; 1irace of shell
Cohesionless gray sand with little rounded

gravelj trace of shell
Cohesionless grey sand
Cohe~ionless grey sand
Cohesionlcsa grey sand with little small

gravel
Cohesionlcsa grey sand with little small

gl"avel
Soft, wet, cohesive, gray clayey silt and

~acomposing gray brown shale

Soft, moist, coheoive J dark gray clayey
silt TIith plant roots

Compact, dry, cohesive 5 brown clayey silt
with plant roots

Slightly compacted, dry cohesive, light
brown clayey silt with plant roots

Compact, cry, cohesive, light and dark
bro\,n clay sil·t

Cohesionless grey sand with little shell

Coheeionless grn~~ sand with trace of shell
Cohesionloss gray and black sand
Cohesionlcss gray sand with some black S811d

Cohesionless gray sand
Cohesionless gray sand with some black sand
Cohesionless gray sand with some black sand

and clay with roots
Cohesionless black sand with some gray sand
Soft, moist, cohesive, bluish gray clayey

silt and gray brown silty sand
Coheeionless gray sand with bluish gray

clay pC('kets

.;.. .• ..... ..... ~ ~. --

Labort:ltory
Dato1

~1at 0 Type 1
Uato Type 1
Hat~ Type 1

Mate Type 3
Hate T'ype 1
Hato Type 1

Mate Type .3

Mat o Type 3

Mat~ ~JPe 4
11l-l4 5100%
SpQ gre 2069

lIe ·t. I) Type 4
11 H 6705%

l:..~to Type 5
11 ~ 409%

Uato Type 5
W~ 604%
Spu gra 2062

Mato Type 5
Vi e\! 00 0%
?Jat.. T7I~pe 1
~jpo G~!'o 2~69

Mat o Type 1
Mato Tj~e 1
l:la to Type 1
Matu Type 1
Mat o Type 1

N!.8 t (l Type 1
Ma·t o Type 1
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I
TABLE 6-20

Jp1e
Moo

I

Description of Beach Sands (continued)o

Description
Laboratory

Datal

Cohesionless, gray sand with some black
sand and trace of shell Mat q Type 1

Cohesionless gray sand with some black
sand and tra,ce of shell Met c Type 1

Cohesionless black sand with trace of shell Nato Type 1

5-2;5
5...26

I
S-2g

:~:J
I

8-30,

,,1
5-..,1

I
5-.32

I
5-33

I

Medium compact, moist, bluish gray clayey
sil1J

Cohesianless gray and black sand
Dry, cohesionless, brown sand with gray

and blue clay chunks

Slightly compact, moist, cohesive, bluish
gray clayey silt with some brown sand

Soft, moist, cohesive, bluish gray clayey
silt and organic matter

Very loose, cohesionleas~ bluish gray silty
sand with pieces of brown shale

Cohes~onless, bluish gray silty sand with
little shall

Mat": Type 6
r.; 69 20.4%
SpQ gro 2071
Mato Type 1

Mat o Type 7
Spo gtto 2 0 68

Mixed
Vir \lOf 4.3<:1%

N!8t o Type 4
Vi M 94 0 6%

Nato Type 6

Insufficient
sample

1 Ma,t~, sec EnclosUl'e 6-3 for cumulative cu.~es of each typso \~ = Water
cdl1tent expressed as %dry 'Weight of sampleo

Tabll from U. S. Army Corps of Engineers (1946). .

I
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I .
2 r':i 06 100308 A O,~·OO O,~9 ..... ._. -' .-... -- ~.) 99

I

.309 B It 00 '( --.. r .. '';'' ~. 0;.:. ..:. 43 88 99 100
310 C u 0 0 3 ... .:; c:... - e- .... 52 88 99 100
311 1 It 0 0 9 '- ... <::J Go< e.." ~ 55 88 99 100
312 1A n 0 0 8 ~ ~ ~ ~ - <:;l 59 89 99 100
313 IB n OQ7 - ~ co;. oQ UoO 3 84 98 100 ....

314 lC n 0 0 6 """ - ~ Q:I 1 10 88 99 100 ~

3'-5 2 n 0 0 6 - - ..., - 1 16 90 99 100 ~

3J,6 2A II 801 AM - e.;" C;;:l c..... 10 88 98 100 c.

311 1 5+00N 0 0 7 - c:., ~ ~ ~ 1 44 83 98 100
318 IB It 799 - WOo ...

~

, 8 7p 96 100 c;:.No

319 10 It 1 01 ~ .... ~ - 2 12 86 99 100 ......

320 2 It ot'6 COD U» - e:." 4 21 93 99 100 ~

320 2 It 0.,6 - - 3 100 w. - - -- - c:J

320 2 n 0 0 6 4:10 ~ I::) 2 6 22 93 99 100 ~

321 2B II 504 - - ".... - 7 17 81 91 100 -
321 2B It 504 5 19 59 100 OJ CI"S - Q ~ c=o

)21 2B n 504 1 5 15 26 31 38 86 98 100 c:.

37·2 1203 II 1 u 2 ~ QN ..... ...... ow... -- 49 89 99 100
.373 2104 Qrt-OO lu4 ,.. aoo .::,0 ~ .... 4 63 93 100 t .....

374 crestS 0+00 1 0 9 - c:I Q e;.. 1 2 40 75 97 100

: FML.-"1..

1

"statJ... on Range
2 f,IY10.if3tur.~ \SieVe Analysis·...Curnulative %Retained on Sieve Nwnber

~ Sample Noo Dr:;T Eus:w.s
~ . t.jt 1"_ _ <G_)__I C ~O!! ~ 38!! 11 8 JJ!. 28 h8 65 100 2Gn :
i -~·_;---~_·--·--i- l------~·~-- --_. ----_._-_.,
t

1 Fluid Mechanics 1aboratoi~ Numbe~o
2' The exact locations can be obtained from. Fluid Mechanics Laborato~J Berkeley~ California~
~:Hole 120 feet west of hub linc~
~ Hole 210 feet west of hub linen
;}' eItestof outer bar o

Table from Stump, Bascom;.l Foight~ and Schorr (1947)0



l.. h~;.lr'I;):'J' of the shorHline changes between the Eel and Mad Rivers
":;{ r~ (~'!L;iled by the iL S .. iiI-my Corps of Engineers (1950) 0 This

(~:~...~.. 1:,U:' 8:~StS of n comparative study of the highwater shor-elineso
j,: ,:Uj'~.'(.:,' Jf l85t.. , 1870 J and 1929 nere made by the UI) 3 0 Coast and

.'t.: (1.:;t5,(: ~;·.·Z"J8Y, those of 1911, 1919, and 1940 J are Corps of Engineers

.:'1:: V0y::; ~::: a Jmclosw.'e 6....6) Q In addition a comparative ,study of the
1'l;' i')dic iLrireys of ';jhe bar and entrance to the bay was 'llso madeo
~,L,n;£r.~:; :~:t ·~.;le entrance channel and configuration or the spits may be
~;('tn 11. l~n~' LJ~~lreB 6-7 through 6-12 0 A brief histo17 of. the shoreline
~: L rr'~J~ teci 1.:...., -une U(. So Army Corps of Engineers (1950) follows:

::':) fj\'Jcen 1854 and lB70 i the period prior to jet-t,y construction,
U"'~::O ',tHS no significant change in the position of the hlghwater
shc'l'o::.i,1C o Alternate accretion and erosion is indicated on the
nc·! "t,ll ~3!i t for a distance of about five miles north(3r1y of the
fl·CGH1. -~ north jet-lJy Q Erosion occurred at the northerly tip of
tl.€ nCi.lGh spit,

L1 ~iparison of' tho 1870 and 1911 surveys shows 13. seaward shift
jf tb :dgh...wator shoreline from the north jetty to 8 point about
~~:::OO .:~;;et north of the north jetty, the maximum seaward movement
b£J,Z1f; .lbout 1,200 feet:J Nor"~h from this area of accretion to the
:1(jl·-:jrlt~·':"~I.J" limits of the 1911 survey, a L} ,600-i'oot l(~ngth of shore
~l-~c)r;n ;~ (-osian y \71th a maxiInum shoreward movement of approximately
{Oe fL,'; G~ Scjuth of the south jetty to the limits of the 1911
Sl.l·'V~}~~.l ~~ total distance of about 511 600 feet, accretion occurredo
J:h€ ::u'!"c t..mum sea'Ward movement of the shoreline occurred on the south
:·::5co (f the south jetty where the shift amounted to approximately
2 ~j:.oO :;~oeto From the south jetty the movement tapel"ed gradually
cC' 60e .reet a.t the southerly limito

~(rl'·: 19J.9 Sl1rVe;J delineatied -the shoreline for 0111y about
;: ;-00) f'J0'~ on. each side of "bhe jettiesQ The portion of the shore­
lire Ch)WD bY,thifJ survey is farther seaward of the 1911 positiono
l,;(,r,tll ~)::' the rlOr'th jGtty the Geaward movement tapered from a max"",
in:i)j·tl. r:;.t .3 ,000 feet at the jet,ty to 500 feet at the i10rtherly limito
Sou.th ~):~ the south jetty the seaward shift varied from a maximum
of nb,Tt 500 feet along the south side of: the jetiyr to 300 feet at
'Gt,e ~\(.l'loberly 1imito

ri:'l(~ 1929 position of the high-water shoreline immediately
:;lcrth::>::' the north jetty wes about 500 feet farther seaward of the
IS,19 p:);3it:1.ono Sou-th from the south jetty there wan a lOO-foot
!JCVEEllC:Y::, sl.~o!'ewo!lrd along a 1,200..i'oot length or shore, beyond
'flhic:c.:. .~: lere was no apparent change between 1919 and 19290
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During the period 1929 to 1940, the shoreline north of the
north jetty moved shbreward$ taPering trom about 325 feet imlnedi...
ate1y north of the jetty to zero at a point about 2,300 teet north
6£ the jetty0 North from this point for s distance of 12 iOOO feet g

accretion is indicated, the maximum seaward movement amounting to
200 reete Beyond this area ot accretion for a distance of about
14,000 feet there was no significant dUf'erence in the 1929 and
1940 positions of the shoreline, except along a 3,500-foot length
where the 1940 positiOD is shown 200 tee t shoreward of the 1929
posltioD e From the south jetty to a shore point about four mUes
south of the jetty, the 1940 position or the shoreline is shoreward
of the 1929 position by varying amounts 0 A maximum shoreward move­
ment of about 400 teet occurred adjacent to the jettyo

,The 1870 and 1929 surveys are the only two which completely
delineate the shoreline from the mouth ot the Mad R1ver to that of
the Eel Rivero Comparison ot these two surveys shows that the 1929
position of the shoreline is farther seaward than the 1870 position
tor 10 0 5 miles of the approximately 13 miles between the north jetty
and the Mad R1ver by amounts varying from 50 to 3,800 teet 0 The
maximum seaward movement has occurred immediately north of, end
adjacent to, the north jettyo The only erosion, or shoreward
movement ot the high-water shoreline north or the north jetty
indicated during this 50-year period begins at e point about 3
miles north ot the north jetty and extends tor a distance of
approximately 205 mUes, the maximum shoreward movement amounting
to 200 feeto

The 1929 position of the ocean shoreline of the south spit
is seaward of the 1870 position trom the south jetty, where a 3,000­
toot seaward movement is indicated, to a point on the shore seaward
or Table Blurt, or about 405 miles southerly ot the jetty, at which
point the 1929 and 1870 positiona intersecto South of this point
to the mouth ot the Eel River alternate stretches of erosion .and
accretion are showno The maximum shoreward movement, of aPlrox­
!mately 320 feet, occurred in the vicinity ot the mouth of the
Eel River and consisted of a shoreward migration ot the Eel River
Spit 0

The net change in the position of the high-water shoreline
in the vicinity of the jettied entrance to Humboldt Bay during the
period 1870 to 1940 is an advance seaward both north of the north
jetty and south of the south jetty 0 This seaward movement occurred
along an approximate 3-mlle reach of the north spit measured from
the north jettyJ) and varied from a maximum ot .3 ,400 feet adjacent
to the jetty to zero, :3 miles north of the jettyo South of the
south jetty the seaward movement extended along a 305-mUe reach
as measured from the jetty~ The maximum seaward advance of 2,fDO
teet occurred adjecent to the south jettyo



Poil}t Humboldt Shoreli.1M!

The Point Humboldt area is typical of the ent1.re bay region ~_n that
alluvium is a common deposito The ridges are;' composed of Pliocene marine
deposits 0 The sediments of Point Humboldt are-re18tively soft setidatone
and mudstones< They are easily eroded by the ocean waves which enter the
bay through the entrance between the North and South Spits and impinge on
the pointo Aerial photographs taken by the Corps of Engineers~ San Fran­
cisco) Californi8~ show that the wave action probably causes sand move­
ment both north and south of Point Humboldt o

The ITo Set Army Corps of Edlgineers (1950) studied the erosion of
Point Humboldt by comparing the Uo So Coast and Geodetic Surve~ charts
of lS5l~, 1870, and 1903 g and the Corps of Engineers surveys of 1891,
1911 1926, 1929, 1931, 1939...40 and 1946 (see Enclosures 6-1.3 through
6~16}o In conjunction with this erosion study it is well to consider
th~ shoaling of Fields Landing Channel o A part of the material respon­
sible for this shoaling may have its origin at Point Humboldt and the
Elk River (see Enclosures 6...17 and 6-18) 0 The following quotation
from the Uo So Army Corps of Engineers (1950) briefly discusses the
history and erosion of Point Humboldt by comparing the MHHW lines:

The position of the high-water lines shown on figure 2
indicates that during the 92...year period, 185/+ to 1946, the
shoreline at Point Humboldt and points northeasterly and south­
'Westerly thereof, has receded shoreward by amounts varying from
1,000 to 1,350 feeto The rate of this erosion has not bt-en regular
during equivalent intervals ot time, but, except for the position
of the 1903 high-water line ll successive positions ot the shore1in6
at Point Humboldt are generally shown as having moved farther shore...
ward 0 The 1911 survey indicates that Buhne Spit disappeared entirely
except for a small islet at the southwestern tip of the spito The
1926 survey shows the spit to have reformed 600 to 800 feet farther
shoreward than its position in 19030 During the period 1926 to 1946p

Buhne Spit, beginning at a point about 900 feet southwest of the
bluff, advanced bayward as much as 400 feet~ It is also to be noted
that during the period 1928 to 1946 the erosion of the shoreline
just to the northeast of the knoll, or bluff, has been much greater
than during the period 1854 to 1926; a recession of 1,000 feet
having occurred during the last 20 years compared with about 150
feet during the 72 years from 1854 to 1926 0 During the period
from 19.39 to 1946, it is estimated that 866,000 cubic yards of
material were eroded from Point Humbo1dto

Successive surveys made since 1911 show the formation and advance
of a spit springing from shore at a point just south of the mouth of
the Elk Riverc In the 35 years from 1911 to 1946, the spit has advanced
a distance of about 6,200 feet in 8 northerly direction parallel to the
shoreline 0 The 1946 survey shows the hayward tip of the spit to be



about 1,400 feet wide and that j.ts bayward edge 1s from 300 to J,100
feet farther out in the Bay than it was in 19390 It is estimated
that the net accretion at Elk River Spit between 1939 and 1946
amounted to 461,000 cubic yardso

BOTTOM SEDn~NTS

Bay Sediments

From 1906 to 1948 the Corps ot Engineers have collected and anlayzed
sediment samples from 109 locations in the bay 0 These are all borings
which range from 1 foot to .32 teet long 0 The sediments comprising the
surface materials on the bottom range from gravels to mOOso About 40%
or the samples are sand, another 40% are combinations of sand, clay~
and mudo Mud comprises 15% of the samples and all other combinations
or grave1 g mud, sand, and shells about 5%0 These sediment types are
concentrated in definite areaso Table 6-4 presents the data for the
surface sedimentso The location of these samples is given in Enclosure
6-10 .

The shallower flats adjacent to the Eureka channel from Dahy Island
to the west end of Indian Island, consist of mud j send, and some gravel
as well as combinations ot mud, gravel, and sando The surface of the
outer edge of the Eureka channel between the same two islands is com­
posed principally ot sandy mudo From Indian Island to the junction of
the Samoa and Eureka channels $ the sediments are primarily sand with
some mud and c18yo The surface veneer in Samoa Channel, west of Indian
Island, is primarily 8 sandy meterialo

The bore samples taken in 1938 are from South Bayo From the Bay
entrance to south of Buhne Spit the channel sediments are essentially
sanda and sandy muds~ For 2,000 teet south of Buhne Spit the channel
sediments are sands o For the next 2,500 feet hard sand, clay, and shell
predominates 0 At Fields Landing, cross channel samples indicate mud
deposits 0

In 1946, 18 bore samples were collected by the Corps of Engineers
in Southport and Hookton channels from the Bay entrance to Fields Landing
(see Table 6-5) Ii The Southport Channel surtaoe samples are principally
cohesionless gray sand of type 1 (see Enclooura 6-3) 0 The sides ot the
channel are composed primarily of silty clay with sand and sandy clayo
The Hookton Channel samples are mixtures ot clay and silt of type 2
(see Enclosure 6-3)0

The vertical distribution of sediment types as shown qy all borings
taken by the U0 So Army Corps of Engineers from 1906 to 1946 is illus"
trated in Enclos~6-19 through 6-230



TABLE 6-40 Description of Bottom Surface Sedimentso

Location Sediment1 Location Sedimentl Location Sedimentl
Number Type }Tumber Type Number Type

1906 1938 15 SC 1938 55 8M
2+20 S 16 50 S6 Be
6~70 S 17 SC 57 SCSh

11+70 S 18 s 58 S
16+20 S 19 s 59 s
20~70 8M 20 S 60 S
24·+70 SM 21 S 61 S

22 se 62 HSS
1926 1 M 23 SC 63 HSCSh

2 lIM 24 8M 64 HSCSh
.3 HSM 2S SCPt, 65 HSCSh
4 M 26 8M' 66 M
5 lsi 27 8M 67 HSM
6 M 28 8M 68 M
7 HSM 29 8M {;f1 M
8 M 30 M 70 M
9 14 .31 8M 71 M

10 1st 32 8M 72 8M
II lIMG 33 GSSh
12 G 34 SO
13 lAG .35 as
14 11M 36 SM
15 s 37 SM
16 S .38 8M

39 8M
1938 2 SC 40 Slr1

.3 50 41 SM
4 SCSh 42- M
5 so 43 GS
6 SCSb 44 8M
7 SCSh 47 S
8 SCSh 48 S
9 s 49 s

10 S so S
11 S 51 S
12 S 52 so
1.3 s 5.'3 s
14 s 54 s

-: -
1 S a sand, C H clay, Sh *. shell, Ai 5'J mud" G • gravel, H s hard o

Table trom Uo So Army Corps of' Engineers Drawing 5-1-2 (1909), 5-14-23
(1926), and 5-1-32 (1) (19.38), 5-1-32 (2) (1938)0 (Enclosures 6-19,
6-20, 6-21.. 6-22) 0
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TABLE 6-50 Description of Samples from Borings (1946)o

1 S, Ie Sand, St s silt, C lIS Clay
Table trom Uo S. Ar111¥ Corps of Engineers (195S), Enolosure. 6-3 and 6-23.

72

Sample No o Hole No o IElevation below MLLW (ft) Sediment Typel

1-1 H-l f -1709 to -3509 s
2-1 H-2 ; -2407 Si2-2 B-2 ( -2907 S
2-3 B-2 ! -3907 SI
:3-1 B-3 ~ -1905 sl-- H-3 [ -1905 to -2405 SSt
3-3 B-J ! -.3205 s
4...1 H-4 -1905 s
4-2 H-4 ""2405 s
4-3 B-4 -2905 s
...- H..S ca2000 to -2200 OS
S-2 H-, -380 0 S
6-1 H-6 -22 09 S

I6-2 B-6 -2709 S
6...3 H-6 I -3709 s
7-1 B-7 -2301 S
7-2 H-7 -2801 S
7-3 H-7 -.3301 S
8-1 H..,S ea3204 CST
8-2 H-S 04204 S
9-1 H-9 =25 0 2 s
9-2 H-9 -3002 s
9-3 H-9 =3502 s-- HalO .,.2603 to -2903 ste..... H-lO -2903 to -4103 sts I-- H-ll + 10 2 to -008 S 1ll-l H-ll -2308 Ste

I12-1 , H-12 -700 CSt
12~2 H-12 -1400 S I

12-.3 H-12 .,..30 0 4 S 1
I13-1 R-13 -3G8 s ,

13-2 H-13 -8 0 8 s
13-3 H-13 -1308 s
14-2 H-14 -11 0 0 to -16 0 0 cst
15-2 H-1S -10.8 Sts-- B-l5 -1508 to -2108 Cst
16-1 H-16 -309 CSt

_0 H-16 - 309 to -8 0 9 ste t-- H-17 - 0 0 1 to -Sol ste I

17-2 B-l7 -1001 CSt
18-1 H-18 -505 CSt
18-2 H-18 -1005 S
18-3 H-IS -1505 S..



In 1954 the Corps or Engineers collected and analyzed 10 samples
taken dux'ing their Hopper Dredge opera tiona in Htunbolct Harbor 0 The
location of these samples is not given (see Enelosure 6-24)0

Offshore Sediments

The ocean sediments in the vicinity of Humboldt Bay have not been
studied; however, the Uo SD Coast and Geodetic Survey have described
some offshore sediment samples (see Enclosure 60 1). Apparently sand,
similar to the beach sands which make up the North and South Spits, ex­
tends out to about depths of 60 to 70 feet o Gray sands are present to
at least depths or 180 teeto

ALONGSHORE TRANSPORT

The movement of sediment along a beach is dependent upon the waves
and currents which carTy, deposit, and erode the available sediments
according to the competancy of the water movement. According to the
Uo s. Army Corps of Engineers (1950) the direction of alongshore trans­
port is southerly. They base this conclusion on a study of the survey
taken previous to jetty construction and on the greater seaward advance
or the shore of North Spit relative to that of the South Spit (see
Enclosures 6-7 through 6-12). In 1921 the Corps or Engineers compiled
information concerned with the shifting of sands at the bar and entrance
to H~bo1dt Bay (see Enclosures 6-25, 6-26, and 6-27).

The following statement summarizes the opinion of the U. S. Army
Corps ot Engineers (1950) as to the prevailing direction or littoral
transport:

Surveys of Humboldt Bay Entrance Channel in its nat~al

state (1851 to 1883) show that it was a typical migrating bar
channel, shifting radially through a regular cyclical period
from the north to the south, end upon reaching the southern
extremity of the bar, reopening suddenly at the north end to
repeat the cycleo Surveys of 1851, 1858, 1870, and 1875 sho~

the position of the channel in various phases of the cycleo Surveys
of l8S1, 1882, and 188) show the rate ot annual cbangeo Study ot all
the surveys over·th1s 32-year period indicates a usual cycle of about
5 years' for channel migration at this inleto This phenomenon is a
clear indication that the predominant direction of littoral drift
is from north to south<t A comparison of periodic surveys of the
Humboldt Bar and Entrance is shown on figure 5 of this eppendixo

With the inargu-etion of jetty construction in 1890, there began
a series of interruptions in normal littoral transporto With each
increment in length of the jetties the ber was pushed seawardQ



..

Consequent decreese in offshore depths caused the sbore to adve~ce

on each side of the inleto Interspersed with progressive lengthening
of the jetties was their periodic partial destruction by storms o Tlie
periods during which the jetties functioned 8S important littoral
barriers were relatively short and in each case ended w~en littoral
transport was resumed in normal volume either through or around the
jettieso Greater advance of the north shore as compared with the
south illustrates the effect ot dominance of downcoast drift during
these periods when the jetties were f\;nctioning as littoral barrierso
In 1917 the north jetty was rebuilt to within 500 feat of its ulti­
mate seaward endo Based on surveys made since that time it is es­
timated that the annual rate of downC08st littoral drift is at
least 500 1000 cubic yardso

In 19)4~ 8 channel 3S'feet deep and 500 feet wide was dredged
across the baro A study of the shoaling of this channel from October
1934 to f4ay 1945 indicates that the average annual rate of shoaling
was approximately 29 ,000 cubic yards during the lot-year periodo
The max~Jm and minimlun annual rates of shoaling in the channel
were 113 ~OOO cubic yards and 16,000 cubic yards, respec"tivelyo

There are other data which may be used in considering ~1e direction
ot alongshore transport on the Pacific coasto The prevailing wind direc­
tion, the direction of wave approach, and the actual littoral current i
have been considered in this regiono

Duri.ng the winter months, November through March, the prevailing
winds are southerly (see Climatology, Section 2) 0 The waves str-lke the
coast from the southwest and logically 8 predominantly northerly littoral
current should be set UpQ In the- summer months the winds corne essentially
from a northerly direction and it Humboldt Bay may be compared to the
Oregon coastlL.'le J then the wave action on the coast should be at a min­
imum (Twenhofel 1946) 0 The summer littoral direction and force should
thus be predominantly southerly and weaker than the northerly winter
direotiono Under such circtuRstances one would expect the primary
alongshore transportation to be to the northo The development of the
South Spit which trends northward from Table Bluff seems to indicate
this 0 The North Spit, however, requires further explanation. AccorM

ding to Tl'Jenhofe1 (1946) the southerly trending spits of Oregon fire
due principally to wind transportation during the dryer summer monthso

Personnel from the Fluid Mechanics Laboratory at Berkeley, California
tabulated the littoral currents during the months or August through Feb­
rU8~ 1944-45 {see Table 6-6)0 There is no readily available information
for the months of March through Julyo From August 1944 through February
1945, 158 littoral current observations were made on the Pacific coast
near the Humboldt Bay Life Boat Stationo The littoral currents moved in
a southerly direction during 154 days and toward the north for only 4
dayso A comparison of 38 observat:tons taken in December 191..5 and January



1946 at Table Bluff ahoTIs 25 days of northerly littoral currents and 13
da~:s of southerly currents, This information indicates one of two ~hings:

(1) local varIation of the littoral cUrrent direction or (2) a year by
ye~r variation in the seasonal direction~ In order to evaluate this
inforrrlation and the transportation capabilities' of these currents
tuz1ther studies must be made o

·1

i

I
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TABLE 6-6,. Data on Littoral Current,: SVlell, and Wind, for the Rumbold':'
Bay Areso

\
, .

C\I

~~
C\J

r-i r-4
r-i as..,:>

rl
M d rt'\ M ~ rt'\.sf ::t o Q)

r-f "tj -+JM 'U

~ :18 .~ ~
~g ~Date ~ Date :1

Humboldt Bay Humboldt Bay (continued)

6 A.ug 19L,4 l'iNii B-1 Wtffl-7 22 Sep 19/+4 WNW S-M NNW-2
7 Aug 19M. NW S-Vi m;-5 24 Sep 1944 \iNW* S-M N-5
8 Aug 19/:4 NW s-w NW-8 25 Sep 1944 WNl1* S-Al NN\Y-5
9 Aug 19/v4 NW S-W NW-6 27 Sap 1944 WNW S-M NVi-6

10 Aug 19,(4 llNri* SeW W-3 28 Sap 1944 iN\'i S-Vi l\'N\'.-6
11 Aug 19L:,4 ~NW S-M WSV_-5 . 29 Sap 1944 r.NW* S~

12 Aug 19~4 \M; S-M NNW-6 .30 Sap 1944 WNVi S-M NNW-S
13 Aug 1944 NW S-M NW-5
14 Aug 1944 mv S-M WNW-6
15 Aug 1944 NW S-M WNU-6 Humboldt Bey Lite Boat Station
16 Aug 1941Jo WNVi* SeW ViNri-5
17 Aug 1944 WNr;* S-M NVi-9 1 Oct 1944 WNW S-M Calm
18 Aug 1944 ViNW* S-M NNW-6 2 Oct 1944 WNW S-M ViNil-3
19 Aug 1944 ~NW* S··M Calm .3 Oct 1944 wrm«- S-M NW-7
20 Aug 194/.. YiNif.': S-M li'N'vC-7 4 Oct 1944 WNVi* S-M E...5
21 Aug 1944 \UIW* S-Yi WNW-? 5 Oct 1944 Ylm\'* s-s Calm
22 Aug 19/+4 WNW S··M mY-B 6 Oct 19L.4 Vim\~ S-M E-.3
23 Aug 1944 V(N'fi S-M W~-:;-9 7 Oct 1944 WNW S-M sU' -3
24 Aug 1944 f,"Nl7 C' l\~ V.1f:.-3 8 Oct 1944 V.'NW S-M Calm.~-u

29 llug 1944 wnw s-s ViSW-5 9 Oct 1944 Wlm S-M NNW-,
30 Aug 191:.1.:- wrITl B-S 8E-5 J.O Oct 1944 \VNW C 11" ENE-7.;.-~)1

31 ,A1.1g 1944· 1~'!n'i S-M m.:-:5 11 Oct 1944 WNa 8-11 NE-;
12 Oct 1941+ iiIJ1~ S-M 1od11-6

2 Sap 1944 WNVi s-s ViNW-8 13 Oct 1944 WID\' S..M NW-5
.3 Sep 19M. film s-s Sri-? 14 Oct 1944 WNW s..s m.-s
5 Sap 1944 WNW S-M NNW-8
7 Sep 1944 riNW* S-M Nrl-6 18 Nov 19~ VI S-s r\1~W-J

8 Sap 1944 iOO'i* S-M Nl.-6 19 Nov 1944 w S-5 NW-J
10 Sap 1944 i....Nrt* N-M NVJ-6 20 Nov 1944 W SaM WNW-;
11 sGp 1944 WNW* N-M N~~-9 21 Nov 1944 W SaM N-l
12 Sep 1944 VlNVi S..M NNf.-3 22 Nov 1944 W S-M H-l
1.3 Sep 1944 WNW N-M NW-5 2.3 Nov 1944 w SaM --
14 Sap 19M. Wlfii* SoS }OO'i-16 24 Bov 1944 w s-s calm
15 Bep 19~ iiNi'i* s-s NW-8 28 NbV i944 .. s..M 5-3
16 sep 1944 WNW* s-a ft-S 29 Sri i944 i 54 im4
11& 8ep 1944 .. 8-S .., 30 109 :1.'44 • s.M 8e-U
20 Sep 19.44 v;Nri s,.,s E...l

.;'l Sgt"' J9/"/,, \'.m"1 f:'Rr ::\'.-1:'::'
I .
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Data o:n Li-i.;toraJ. CU!':rei1':~} SV1ell, and Wind, for the Hl1rnbolCi'G
Ba.;}r Area (ccm'tinued)",

C\J
:\l Ir-lrl rl CdoP,-1 ti1 o{o:l H ~ ~H s:: ~ r-i 0 Q)

r-I o (!) rl ..:.:» F-.t ror-i ·9 ~ '0 Cl) +'8 o~
i

Q) ~~ ~
~

oM
-~ oM .-; on H ~I Date I~ 6 :3: Date

i Samoa Beach H\unboldt Bay Life Boat, Station
( contint:.ed)

1S ~ov 19/i4 W S."S W-2 19 Dec 1944 Vi S-:~Ji Calm
19 Ijov 19411- W \:ipS IITi-2 20 Dec 19/T4 Vi S...:''I1 Calm
20 Nov 1944 ,tr S-M mY"'4 21 Dec 1944 W S_~l~ 8e-4if

21 !lov 19l;4 w S-FJi N-l 22 Dec 1944 w s..,:~ Calm
22 ~Tov 1944 w s...Jy1 II-I 23 Dec 1944 W S--~/l Calm
23 I-tov 19l"/.,. w S-M -- 24 Dec 194'.. VI S-~1 Calm
24 Nov 191.)1- W'x· s...s Calm 25 Dec 1944 Vi S-:lJi Calm

I

B-3 26 Dec 191:.4-28 Nov 1944 w* B..Nt Vi 8-·3 Calm
29 ~~ov 1944 Vi S-M ESE-7 27 Dec 1944 W B-3 E...6
30 Nov 19Jtl" W S-lJl SE...IO 28 Dec 1944 W S-iS SE..IO

29 Dec 1944 W 5-..3 SE-8
30 Dec 1944- Vi S-B Calm
31 Dec 1944, Vi S Calm

lIumbold t Bay I,ife Boat S'tation
I Samoa Beach
I

1 Dec 1944 Vi 5-M SE-IO
2 D~c 191t-4 W S...M SE-5 1 Dec 1944 ".. S··M SE-IO

I
i~

:3 J)~c 19/~0 W S-f/l SE-2 2 Dec 1944 VJ S-M SE-3
4 Dec 1944 W S-M Calm .3 Dec 1944 W S...jR SE..1

I
S·..1/i \V...5 4 Dec 1944 W S--iIl Calm5 Dec 194LI- w*

6 D~c 1944, Vi* S-M Calm 5 Dec 1944 l\' S-M Calm
7 Dec 194L:- Vi S-=-M NVi-5 6 Dec 19L.4- Vi* 5-14 Calm
8 D~c 19~~4 W S-M Calm 7 Dec 1944 VI S-IA Calm
9 Dec 1944· TJ: S·..M Calm 8 Dec 1944 1(' S...H Calmn it

10 Dec 19J.A, VI G....M CaInl 9 Dec- 1944 fi S-B Ci:~lm

11 Dec 1944 Ii S-M Galrn 10 Dec 19M.. W S-lA Calm
12 D$c 19/J,}

.,.. S-l-ll Calm 11 Dec 19J.s4 Vi s-u Calm~r

13 D\?c 19~04 Ii s-rh Calm 12 Dec 1944 W S-M C~1m

14 Dec 19/,·4 v.- a..p!! Calm 13 Dec 1944 Vi S-M Calm
15 DJc 191t-4 TJi SoaM Calm 14 Dec 19/+4 Vi S-M Calm
16 D~c 1944 Vi S...M E...~, 15 Dec 1944 Vi s-r~ 'Calm
17 D~c 1944- W S..M Calm 16 Dec 1944 Vl S-M E-4
18 Dec 191r4 w S-M Calm 17 Dec 19/~ VI S-L1 Calm

- I
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TJ~BLE 6-6.­
I

]1a-l;a 01:, Li'Gtoral Current'l Swell, and »ind, for the Humboldt
Bay J~ea (continued)o

N C\J

I
M r-f

r-l
~~ r-i r.1~

I'-f 5::: ~

I
d OQ) ';-r'\ ::1 o Q)
r-i

~~
"tJ .pH 'tS

/1)

~ \
~ ~~ .~!Date !3:

Dat_eell ...:I . ,:3 a ~

I Samoa I~ach (continued) Humboldt Bay Lite Boat Station
I (continued)

18 Dec 19.1:1.;. W S·aM Calm 22 Jan 1945 va 5...1'4 Calm
I

Calm 23 Jan 1945 W S-3 Calm19 :pec 19~4 W SaM
20 Dec 1944 l'i S-M Calm 24 Jan 1945 W s-s Calm
21 bec 19~4 IV S-M Calm 25 Jan 1945 W S...M Calm

I
~tl S-M Calm 26 Jan 1945 Vi S-M Calm2~~ ~ec 19~4 \.

23 lpec 19l~~~ W S...M Calm 27 Jan 1945 Vi S..,f/l Calm
2/.;. Ji>ec 19.1:1~ W S-M Calm 28 Jan 1945 W S-M Calm
25 l(ec 191./4- ,~ S-M Calm 29 Jan 1945 Vi S-M Calm~t

26 JPec 19~4 w s-s Calm .30 Jan 1945 VI S-M SSE-5
27 ij>ec 1944 W s-s E-5 31 Jan 1945 VI S-M SSE-6
28 })ec 194j~ 14 S-S SE..IO

l

S...S SE-8 Samoa Beach29 Bec 19~·4
~;'T

to

30 Dec 19i.:A W s-s Calm
31 Dec 1944 11 S..M Calm J Jan 1945 VI S-M Calm

i - 2 Jan 1945 W S-M Calm
HJmboldt :B!\y Life, Boat Ststion' .3 Jan 1945 VI S-M Calm

I
4 Jan 1945 VI S-M Calmi

1 ~an 191;·5 Vi S-~l Calm 5 Jan 1945 IV SaaM Calm
2 Jan 19i;5 W S~·M Calm 6 Jan 1945 Vi ScoM CalmI

.3 Jan 194.5 ~¥ S-M Cam 7 Jan 1945 W S--fit Calm
4 ~an 19Li5 l¥ S-M Calm 8 Jan 1945 Vi 5-M Calm
5 :fan 194.5 Vi S-M C~lm 9 Jan 1945 W SIIOM Calm
6 ~en 19l:5 11 S-M Calm 10 Jan 1945 W SolH Calm
7 4e.n 19~5 W S..·M Calm 11 Jan 1945 VI S..M Calm
8 ~e.n 1945 1'1 8-M Calm 12 Jan 1945 tv 8-M Calm
9 J;sn 191:5

..,.. S-M Calm 1.3 Jan 1945 fi SaM Calm~#

10 ~en 1945 W S-M Calm 14 Jan 1945 1\'* s-s SSE...15
11 "en 19.(5 Vi s-s SSE-4 15 Jan 1945 \"1* S-3 fiSW...7
12 ~an 194.5 11 S-M Calm 16 Jan 1945 W S-M Calm
1.3 J;en 1945 W S....M Calm 17 Jan 1945 W S-M NW-4
Ii.. ~en 1945 w* 5-S SSE-I; IS Jan 1945 W B-S Calm
15 .ran 19~5 Vl* s-s SVJ-12 19 Jan 1945 Vi S..M N-5
16 J~n 19~5 Vi 5...M Calm 20 Jan 1945 W S-M Calm
17 Jan 1945 W s-s NNW-7 21 Jan 1945 Vi S-M Calm
IS Jan 19~5 Vi S-S Calm 22 Jan 1945 W SaM Calm
19 J~rl 1945 Vi s...jIA Calm 23 Jan 1945 W s-s CalmI

20 Jan 1945 \V S-lVI Calm 24 Jan 1945 W s-s CalmI .

21 Jan 1945 W S-M Calm 25 Jan 1945 Vi S-M Calm
!
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i
TABLE; 6-6~ Da·GB on Littora.l Current J Swell, and Wind, for t::le Humboldt

i Bay Area (continued)
i

!
I

N N
r-f

r-l
~ ..3ctJ+> r-I

I ,; ~ ~ CV'\ r... s:: ~
o C1> .-f o (:)

r-i .pH '0 M
+>~

"tS
I 'l)

~8 ~
(1)

~. .~
[Date ~ Date ~ .t:3.P :;;:

!Samoa B~ach lccntinued) Samoa Beach (contintrod)

6 L 1V S-M Calm 3 Feb 1945 W '5-14 SE-52 UE:n 194,;
27 lIe.n 19~.5 W S-M Calm 4 Feb 1945 W* S l" SE-20-t>

28 Jan 19~.5 11 S-M Calm 5 Feb 1945 Vi 8 ...14 Calm,
S-M Calm 6 Feb 1945 VI S-In SE~529 Usn 191;.5 \1

30 ~an 19~.5 lV S..M SSE-5 7 Feb 1945 W S-IA Calm
31 Je.n 19~.5 W , s-s SSE-6 8 Feb 1945 W s-u Calm

I

9 Feb 1945 l'l S-Ia Calm
Htk~boldt ray L:;.fs Boat Station 10 Feb 1945 W S-M Calm

I 11 Feb 1945 W 5..14 CalmI
1 Ff:b 1945 w* s-s SSE-25 12 Feb 1945 Vi SoU Calm
2 Fe;b 1945 1\~ s-s SSE...4 1.3 Feb 1945 W SoM Calm
3 ~'E:b 19L.5 li* s-s SE-6 14 Feb 1945 NN* NW-S NW-2S
4 jfeb 19.1r5 f't* s-s SE-35 15 Feb 1945 Vi* rn'lc:o,) NW-5
5 Feb· 19~·5 17 S&l'M Calm 16 Feb 1945 Vi S-!il Calm
6 ~eb 191.:5 W S..M SE..6 18 Feb 1945 W S-M NE-4
7 lfeb 194.5 Vi S-M Calm 19 Feb 1945 Vi SG'014 m\'-4
8 Feb 194.5 tv S-M Calln 20 Feb 1945 W SaM NW-2

I

9 ]'eb 1945 W S-M Calm 21 Feb 1945 W S.."M Calm
I

10 lfeb 19./;.5. Ii S..·M Calm 22 Feb 1945 W 5....14 Calm
12 Feb 19[:..5 11 S-M Calm 23 Feb 1945 tv s-s NW....3

I

13 Iff;b 19/~.5 1V S-M Calm 24 Feb 1945 Vi'"' s..;~ N....4
14 rr~b 1945 NW~~' NW-S NVI-3
15 I;'eb 19/J5 l1fi' I'IW..S NW-5 Table Bluft
16 ieb 19Li5 Ii S~M Calm
17 Itt:b 1945 w* S-M NE-2 3 Dec 1945 15-5 :N SE 001
18 1eb 1945 ·w SpM NE-2 4 Dec 1945 20-8 N S...loS
19 ~ieb 1945 11 SuM NW-2 5 Dec 1945 0-5 N S...Oool
20 ~eb 1945 IV S...M NW..2 6 Dec 1945 15..8 N SW...2-3
21 meb 194.5 11 5...L Calm 7 Dec 1945 ... S NEaO-l
22 ~ieb 1945 11 S-WI \V-l 8 Dec 1945 Ga_ S S-1

,... I

Vi s-s m~-32; :Ejeb 1945 9 Dec 1945 -- S ESE-l
24 Feb 1945 W S-M N-3 10 Dec 1945 -- S Ele.l

i 11 Dec 1945 -- S SSE-1-2
I Saffioe I:eac.~

.
12 Dec 1945 O-SN S NE-l...2

I 1.3 Dec 1945 15-NW S S...l
1 Fieb 1945 Vi s..s SSE-20 14 Dec 1945 -... S ssw... 0 5
2 Feb 1945 11* S..M SSE-4 15 Dec 1945 co- N SEm;...!

----,
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I

I
TAB1]~ 6-6 0 Data or.: Littoral Curren·~Sl Swell, and Wind, for the Humboldt

Bay Area (cdntinued)o

~. I .
J. Those wi1ih asterisk l'x-) are classified as "Chopo II

I
2 Littoral cv~ent given in direction of travel and relative veloc1ty~

WI'" weak, !Ii" moderate, S .. strong•

.3 W:\.nd given :in c1.irection and veloci"ty (lalots) 0

I
Tabte compiled from S"bump, Bascom, Foight, and Schorr (1947) and stump (1945) Cl

!

C\J

I,-f C\I
l-i

e~ ~~rr'\ r-f

~
o CIJ rt'\

!nate
.p~ '0 r-C o Q)

CD .p ~
.~ r-f -!-=1M '0

~
·rf ::s Date Q)

~8 .f:i...:10 ::: t5 ~

I Table nJ~~r (ccntinued) Table Bluff (conti.:'lued)

16 Dec 1945 12..·2C-5· ssw 8 Jan 1946 NE
17 Dec 1945 5 sari 9 Jan 1946 15-3 N SSE-N,E-1-1;
18 DEle 194.5 10-SV~' S SSEo l-2 10 Jan 1946 Varict1 SE...1
19 Dec 1945 S 8-1 11 Jan 1946 NE
20 ~<;c 1945 10...S N SaSSEAQ..3 12 Jan 1946 S NE-W...1-3
21 D€:c J.9LI.5 N SE-C-l 1.3 Jan 1946 4-8 N S-E-1-3
22 I eo 1945 1'1 SSVJ-2-3 14 Jan 1946 4-8 N SSE-l00v-2
23 ~ec 1945 lO...·Sy;· N SW..2-.3 15 Jan 1946 3-8 SSW-VISW
24 !Dec 1945 N E..2 16 Jan 1946 N sw
25 Dec J.94.5 S N SW-WSW-3-4 17 Jan 1946 7-N ssw
26 Dec 1945 N SSW-1-2 18 Jan 1946 N SW..la5-2
27 lDec 1945 N S-Sl}1",2...3 19 Jan 1946 3-S N SW-NE-l
28 'Dec 1945 N 5...1 20 Jan 1946 N 5EE-2-3

I 21 Jan 1946 8-5 N SSE-SSW-2-329 Dec 1945 NW
30 bee 1945 O-:i...E N S5V4-W- o5-il. 22 Jan 1946 8-5 BE
31 Dec 1945" S N SSE-2-4 23 Jan 1946 N S-SSE-4-'

1 ~an 1946
24 Jan 1946 2-N N SSW-E-2-;

2~~3 N 5-2-3 25 Jan 1946 5-20-NW S E-NE- 0 25
2 b's.n 1946 5 ," N SW-1-2 ~6 Jan 1946 15-25...N N sSW-dE-lca3..:It::

3 gan 194·6 3-3 N SE-Q..loS 27 Jan 1946 3-N N Wl'm-1-2
4· . an 1946 N . 5-2...3 28 Jan 1946 N i'lE-2-3
5 Usn 1946 N 1~-.5 ';9 Jan 1946
6 rran 1946 N VlSlV-S-l 30 Jan 1946
7 b"an 19,~,6 10-8 N NE...NNE...1-2 31 Jan 1946

LI
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:L,.j,1f:: OlDY;:'l i:.1 ':j ~:blef);: dio.@::'cr:B and photos ~)

'i·",,:.J··"",c·~":l '~~. joT_ .. tv.~u..:. ..Lv :: '.~.. •..1 ~

:"'1'~6~ l':;.i.l1-::,:,,:'.:'J.r,gi~f.:.l and Phys:Lce.l Composi"bion of the sands of the
C~'''~')'iOL COf.l3t fro;il Coos BEi37 'ljo -the Mou'bh of 'the Columbia Rivero
C:>::'?,'or; EtaGe De}:Klrtmell'ti of Geology and Mineral Industries,
IL:.:.l·:;-:I:Lt. n". :30;} 64. pages (precessed):;
{':·IH:.j.'( J.b.y' :d.oj~ra~:..:hy ~ c;1sr'ac·Ge:l.' and compo:3i';~ion of the beacl1es;

'1· ., -..t \a :"~'\.. l:l::.ne1'8.!. arla.<fS.L S t'.~
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Universit,y of California
19450 Index tor Ground Photographs tor Various Pacific Coast Beacheso

College of' Engineering, Berkeley. Report Nco HE...116..172, 3 pageso
(Humboldt Bay area includedo) .

19460 Notes on Reconnaissance of Miscellaneous Pacific Beaches May 21­
September 29 ~ 19450 Department ot Engineering, Fluid Mechanics
Laboratory ~ Berkeley, Laboratory Memorandum Noo HE-1l6-223,
51 pages, maps 1 photos ( typewritten) 0

(Captions 8000mpanyiDg the photos constitute the :reporto
Photos show Burf' conditions, beaohes j and sand dunes in the
various areas studiedo)

u0 So Army Corps ot Engineers
Do do Quantity or Material Dredged from Humboldt Bayo On tile in

Operations Division, San Francisco District: San Francisco~

California 0 (Unpubliehedo)
(Dredge quantities are available from 1931 to dateo Method of
evaluation has been revised such that older estimates of' material
dredged are too !argeo Comparison of data Dot practical~)

19460 Soil Exploration in Humboldt Bay Made in October 1946c On file
San Francisco District D SaD Francisco, California, 11 pages 0 .

(Unptlb11shedo)
(Contains (l) chart locating borings and samples; (2) log of
borings; (3) description of beach samples, 2 sheets; (4)mech~
smeal amlysis diagrams, 7 sheetso)

1950 0 ShorecaLine ChaDgesi Appendix I to Survey Report on Humboldt Ba7
California ~ February 10, 1950 0 San Francisco District $I SaD
Franciscog California, 73 pageSg maps, d1agrema (processed) 0

(Comprehendve study of ahore-line changes inoluding depth
chaDges, waves; littoral drift, geology, stream floli, soil
samples, and dredging0)

19510 Humboldt Bay, Calif 0 House Document No o l.43 g 82d Congress s
1st Session, 38 pages g 1 mapa

19540 Report of Soil Tests, Hopper Dredge Operations, Humboldt Harboro
South Pacifio Division Laboratory, Sausalito, California, 2 pages,
J plates (processed)o
(The samples analyzed were taken in the various channels ot
Humboldt Bay aDd serve only as a superficial index to the material
involved in the dredging operationso Mechanical analysis of
sediments included in graphic to~o)

Uo So Army Corps ot Engineers, San Francisco Distriot, Sen Francisco,
California [Humboldt Bay--PJIaps (Unpublished)] .

n~ d.8o Humboldt Bar and Entrance$ Shift of Sand Above 30 Foot Depth~

Map File Noo 50 8-50
(Includes changes in cubic yardsJ) 1916 to 19170)
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Uo So Arm1 Corps of Engineers, San Francisco District, San Francisco,
California [Humboldt Bay--L~ps (Unpublished})

Do dob. Humboldt Bar and Entrance, Shift ot Sand Above 30 Foot Deptho
Map Fi1e No o 5-8-7.
(Includes changes in cubic yards, 1917 to 19200)

n Cl doc 0 Humboldt Bar and Entrance I Shift ot Sand Above 30 Foot Deptho
Map File Noo 5-8-90
(Includes changes in cubic yards, 1920 to 19210)

no do d Surveys ot Bar and Entrance, 1851, 1858$ 1870, 1875, 1881, 1882,
18830 Map File Noo 5-2-70 0

1909

1926

1929

1930

1935ao

19~8bo

1939ao

1939bo

Topographical Map of' Land Between Southport, Humboldt Bay,
Oal o and McNulty's Slough, Eel River Valley, Cal 0 ~ Showing
Several Routes for Canale Map File No o S-2-l~

(Includes table ot borings 0 )

Eureka Channel ot Samoa Shoalo Map File No o 5"'14-230
(Includes log ot borings in channel in front ot Eurekao)

Point Humboldt I Hwnboldt Bay» Calif0, Relstiva Posltiona of
High later Line at Various Periods, 1854 to 1929. Map File
No o ;-1-240
(Surveys of 1854,-70,-91, 1903~-11j-26,-29 showno)

Erosion at Point Humboldt, 1851-19300 Map File No o 5-20-310

Dredging in Fields Landing Channelo Map FUe No o 5-1..32/20
(Includes log or borings.)

Dredging in Samoa and Eureka ChaDne1so Map File Noo ;-1-32/1.,
(Includes log of borings0)

Comparison of Periodic Surveys of Bar and Entranoeo Map File
No o 5-2-78/1.
(Surveys of l851,~58,-70,-75,-8l,-82J-83,-91 ShOWDo)

Comparison ot Periodic Surveys ot Bar and Entranceo Map File
No o 5-2-7~2o
(Surveys of 1894,-96,-97,...98,-99, 1903,...05,-07 shoWDo)

19.39co

:.

.,....

Comparison of Periodic Surveys ot Bar and Entrance 0 Map File
No~ 5-2-78/30
(Surveys of 1911,-12,-13,-14,-15,-16,-17,-19 shown.)

1939do Comparison of Periodic Surveys of Bar and Entrance. Map File
No o 5-2-7S/40
(Surveys of 1920,-21,-22$-23,-24,-25,-26,-27 shoWDo)
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Uo So ~ Corps of Engineers~ San Francisco District, San Francisco,
California [Humboldt Bay--Msps (Unpublished»)

193ge 0 Comparison of Periodic Suneys ot Bar and Entrance 0 Map File
No o 5-2-78/50
(Surveys of 1917,-27,-31,-;5,-;7,-39 and U9 So Coast and
Geodetic Surveyor 1851,-58,-70,-82 ShOWllo) .

195Oao Changes in High Water Shore LinGo M£p File No o 5-51-1/2.
(The ;years 1854,-70 p 1911, ....19, ...29 p-40 showno)

1950bo Comparison ot Periodic Surveys or Bar and Entranceo Map File
Noo 5-2-78Ao
(Surveys or 1929,-31,-35,-37,-40,-42»-44 includedo)

1950co Relative Positions of l4Hli\i at Various Periods 1854-19260
Map File No o 5-51-1/l0~

19SOd~ Relative Positions. ot MHHlY at Various Periods 1926-19460
Map File No o 5-51-1/110

Uo So~ Corps of Engineers
1955 Personal communication on location or bottom eampleso Letter

from Go Po ReUly, Acting chief, Engineering Division, San
Francisco District, to Peter Mo McLellan, dated 7 July 1955o
(Concerns samples trom drill holes obtained during so1ls
exploration in October 1946c)
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HYDROGRAPhY

BATHYMETRY

Humboldt Bay is typical of most of the northwestern coastal bays
in that it is a shallow waterway, most of it less than 20 feet deepo
In its original oondition the entrance channel was about 600 feet wide
with an average minimum usable depth at MLLW of about 12 to lS feeto
A continuous shifting of the entrance channel from north to south
coupled with a changing configuration made passage ditficulto The
originBJ. channel at Eureka was about, 10 teet deep at MLLW and averaged
1$0 feet in widtho The construction of the jetties and their subsequ­
ent improvement bas helped in stabUizing the channel entrance 0 Dredg­
ing of the inner charmels has provided the necessary depths for ocean
going v~Bselso The first dredging project, in 1881, was for imprcving
the channel in front of Eureka. to a depth of 12 feet and width of 200
feet as well as dredging the channel to samoa and Eureka (U 0 So Army
Corps of Engineers 1951)0 Since that time the Eureka, Arcata, and
Fields Landing channels have been improved and maintained 0 The follow­
ing list is a tabulation of House Documents and Annual Reports of the
Chief of Engineers, not included in the bibliography, which contain
information on surveys and projects concerned with the improvement of
Hwnboldt Bay:

Annual Report, Chief of Engineers, 1871, (ppo 920....921)0
Annual Report, Chief of Engineers, 1877 $ (po 1052)0
House Document Noo 22, 45th Congress, 3d session, 18110
House Document Noo 59, 46th Congress, 3d session~ 18180
Annual Report, Chief of Engineers, 1881 (po 2481)0
Annual Report, Chief of Engineers" 1883 (po 1986) 0

Annual Report, Chief ot Engineers, 1891 (po 3120)0
House Document No o 528, 55th Congress, 2d session, J.898 0

Annual Reporta Chief or Engineers, 1898 (po 2949) 0

House Document No o 228, 59th Congress, 1st session" 190$0
House Document No o 9$0, 60th Congress, 1st session, 190~~
House Document No o 204, 61th Congress, 2d session, 1909 (a)o
House Document Noc. 326, 61th Congress, 2d session, 1909 (b)o
House Dooument Noo 226, 63th Congress, 1st session, 19130
Annual Report, Chief of Engineers, 1915 (ppo 1982-1984)0
House Document Noo 1008, 65th Congress, 2d session, 19110
House Document No o 1064, 65th Congress" 2d session, 1918 0

House Document No_ 75" 69th Congress, 2d session, 19260
House Document Noo 14, 74th Congress, 1st session, 19330
House Document No o 11, 15th CongressJ 1st session, 19360
House Document Noo 143, 82th Congress, 1st session, 19510

(Also Appendix I to Survey Report 1950)
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Channel Characteristics

Portions of the chanhel are continuously changing in depth and
configuration due to alongshore transportation and the shifting of sand
at the entrance (see Enclosures 6-17 J 6-18, and 6-24 through 6...~6)J the
erosion of Point Humboldt (see Enclosures 6-13 through 6-16), and sedie
mentation tram the rivers o Shoal~ in Eureka, SamoaJ Arcata, and Fields
Landing channels are discussed by the U0 So Army Corps of Engineers (1927)
as follows:

A comparison of surveys up to 1884 and of surveys up to
1919 shows but little change in the bay in general o There has
been some shifting of the contours in places but no marked shoal...,
ing is noticeable in any portion of the bay G A narrowing of the
channels in the south arm, particularly in the Fields Landing
Channel, has taken place, but this narroWing in the channels in
the northern section is not noticeable o A decided shifting ot
the shoals has occurred in the vicinity of the entrance, but this
shirting is no doubt due to jetty and shore revetment work carried
on between these dates... The changes in this vicinity, howevers
have for the greater part been for the good 01' the harbor and have
caused the devel'Jpment of deeper and wider channels ~ the exception
being the forming of a shoal at the mouth or the Fields Landing
Channel~ with a controlling depth ot 17 feet as compared to 24
teet in 18840

The various channels~ which trom time to time have been
dredged show but little shoaling and in some cases show better
depths than when last dredgedo This condition is probably due
partly to the drag of vessels in shallow water and in narrow
channels 0 A statement as to the shoaling in each of the channels
under discussion in this report follows g

Eureka Channel 0 This is the largest of the channels which
have been dredged and shoaling is more rapid than noted in the other
channels 0 Shoaling between the periods of dredging of 1920 and 1926
is estimated to be 64J OOO cubic yards, or 14,000 cubic yards annuallyo

samoa Channelo This channel was dredged 19 feet deep and 200
feet wide in 1914 and these dimensions stUl prevail 0

Arcata Channelo This channel was dredged to 14 feet deep and.
80 feet wide in 1915 and was dredged to 12 feet in 1920" The pre­
sent channel bas a controlling depth at 14 teet, and for the greater
part» is wider and deeper than previously dredgedo
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Fields Landing Channel o This channel was dredged to 20 feet
deep and 200 feet wide in 1915: was reqredged to 17 feet in 1920s
and stUl has a usable depth of 17 feet, but it is very narrow fOl~

a short distance near Btlhne's Point o The section of channel near
the south spit has greater depth and width than when last dredged,
but a new bar has formed at the moutho

The effect ot shore line changes on the Pacitic Ocean coast and at
. Point Humboldt in reference to the bar and channel entrance and shoaling
in Fields Landing Channel are considered in the following statement by
the Uo So ArrrIy Corps of Engineers (19$1):

Et'fect of bar and entrance channel: The Humboldt Bar is
characteristic of those which form at tidal inletso The bar,
oreated and fed by littoral material~ serves as the path by which
littoral material makes its way around the jettied inlet and con­
tinues its passage along the coasto The directions of littoral
movement~ in the vicinity of lfumboldt Bay, is predominently doWn­
coast (north to south) 0 The relative stability of the bar in
recent years indicates that substantially all littoral drift is
passing the entrance to Humboldt Bay and is maintaining the south
spit and down coast shores 0 If the bar and entrance channel is
enlarged as proposed~ it is believed that littoral drift will
encroach on the channel and will require the dredging of about
400,000 cubic yards annually as maintenance o If the littoral
material dredged from the proposed channel is deposited south of
the south jetty in a depth not greater than 30 teet, it will
probably resume normal travel with no detriment to the shore o It
deposited in deeper water it will remain, and the south spit will
erode a corresponding amount o

The controlling depths at the entrance and in the inner channels
is also considered by the U0 So Arnt1 Corps of Engineers (1954):

Controlling depths are 31 feet in Entrance Channel and channel
between jetties~ 26 0 5 feet in North Bay Channel, Eureka Channel» 20
feet to "DIt Street~ 12 0 , feet to ItN" Street, Eureka, 27 feet in
samoa Channel, 20 feet in Fields Landing Channel (June 1954) ~ 18
feet in Arcata Channel (May 1937) 0

Soundings

The U0 So ArrrIy Corps of Engineers have periodically surveyed the
bay in conjunction with the numerous projects of improvement and main­
tenance 0 Soundings tor the entire bay and speci.f'ic portions thereof are
available from about 1881 to 19540 All charts pertinent to the bathymetry



· of' the bay and offshore areas are included as enclosures and are listed
in Table 7-10 Additional chart!:} ooncerned with specific projects and
soundings cen be obtained from th$ Ue So Army Corps or EngineeD8 at Portland~
Oregon0

SHIPWRECKS

Complete records Oil shipwrecks f'rom about 1870 are available from
the Records of Assistance Files kept by the Uo Se Goast Guard Lifeboat
Service and trom the Record ot Shipwrecks .former~v maintained by the
Utt So Coast Guard Light House Serviceo The tollowing is 8 list of shipco
wrecks thet occurred on or near the Humboldt Bar bar between the years
18;0 and 1880 as taken from Elliott (l8S1) g

1850 Eclipse, Brig San Jacintos schooner Sarah r~rdwell

1851 Bark, Jane, steamer Commodore Preble
1852 Steemer See. GullS' bark HODl8 p bark Cornwall1sjl brig John Cl1tford
1853 Schooner Mexican
185; Schooner .Piedmont, schooner Sierra Nevada
1858 Schooner Toronto
1859 Schooner Jo i~ 19'erson
1860 Bark Success, steamer Northerner (.30 11vee lost neer Centerville)
1862 Schooner To Ho Allen (1 lite lost) ~ brig Eolus
186;3 Steam tug Merrimac (13 lives lost~ schooner Dssheway (14 lives

lost)
1864 Bark Hartford
1876 Schooner Albert and Edward (5 lives lost~ 1 saved)
1877 Schooner Marrietta (all saved)
1878 Schooner Laura Pike (7 lives lost)
1879 Scow Sars, (lost at sea ott Crescent City)
1880 Schooner 'Edward Parker (2 lost~ 4 saved)

/
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TABLE 7..1 0 Listing of Enclosures O~ Bathymetric Inf'ormationo

6-8

6-9

6-12

6...1$
6-16
6-17

6-11

6-13

6..18

6-24
6-25
6-26

IEnclosure f U=' So Ai"m3 Corps! J I
__~H : of F))g~er~_.Noo! Date I _.__Su_b....;:;j;.....e_ct ~

1-1 ls.....2-3 1907 !Bucksport3 Eureka, samoa Channel !) I soundings 0

1-2a-J IS-2&.f17(lOeheets) 1914 l0hannel soundings ot entire Bay"o
7-3 j 5-2-68 1931 ,&1trance channel aoundingso
1-4a-J f $....2-69 (lO abaete) 1931! Channel sound1ngs or entire Bayo
1-5a-H i 5--1-34(8 sheets) 1940 ~ Channel soundings of entire Bayo
'! ..&1COl>C ,5 2-94(3 sheets) 19,4 JChannel soundings of entire Bayo
7-1 ~ .5 51....1(Sheet 1) 1950! Depth contours to 100 feet o

6-20 15-14-23 1926 ISamoa and Eureka channel soundingso
6-21 5~lco32(Sheet 1) 11938 samoa and Eureka channel soundingso
6-22 : 5cvl-32(Sheet 2) 19.38: Fields Landing channel soundingso
6-1 I" S..2-16(Sheet 1) " 19391 Comparison of Periodic Surveys at

Bar and Entrance a

I 5-2....78 (Sheet 2) 11939 '. Comparison of Periodic Surveys at
~ Bar and Entrance 0

5eu2-78(Sheet 3) 1939 I Comparison of Periodic Surveys at
I Bar and Entrance a

6-10 !5-2C378(Sheet 4) 1939! Comparison of Periodic Surveys at
: I Bar and Entrance"i5-2-18(Sheet 5) 1939 Comparison of Periodic Surveys at
I Bar and Entrance 0

,. 5-2-78A 1939 Comparison of Periodic Surveys at
Bar and Flltrance ()

5-1-24 1929 Point Humboldt relative positions
, ot High Water line 1854....19290 ,

5-S1~1(Sheet 10) 1950 tRelative positions of MHHW~ 18S4~1926o I
S...51...1{Sheet 11) 19,0 JRelative positions of MHHt-l.? 1926<:»19460' I
5-$1-1 (Sheet 8) 1950 IDepth changes Fields Landing Channel I

' 1939-19460
,-51...1(Sheet 9) 19,0 'Shoaling in Fields Landing Channel I

I 1935"'37, 1943-44. I
1921 Shift of sand above 30 feet o ,

1921 .Shift of sand above 30 feeto I
I 1921 18bitt of sand above 30 teet. I

, --.-:' .....1------... -_.- ...__ _
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1950 go Shoaling in Fields Landing Charme1 1935 to 1937--1943 to 19440
Map File Noo Sco'l-l/9o
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U0 S;Q Arm:1 Corps of Engineers, San Francisco District, San Franciscog.
Ca]j.fornia [Humboldt Bay--Maps (unpublished)]

~950 ho Relative Positions of MImW at Various Periods 19260 19460
; Map File No o 5-;1-1/110
I

1954 Condition SUrvey ot 10 to 23 June 19540 Map File No o 5=2-94/1
through 30
(Showing .bathymetry on a scale or 1 inch := ;00 reeto

fo 5'0 Department of Commerce Ooast and Geodetic Survey
nL dQ Index to Hydrographic Surveys, West Coastp United Stateso

Washington» D.. Co
(Loose leat pages Showillg location and boundaries ot surveyso
Surveys from 1851 to 1940 for Humboldt Bay area ehowno)

U" ,. Treasury Department Bureau of Customs
lbnualG Merchant Vessels of the trDi.ted StatesD Government Printing

Office p Washingtono
(Presents a complete ~isting at all vessels registeredo "Vessels
Lost" is of interest tor ship wreck data 0 First volume
published in 19060)

WorJ.~ Projects Administration
11)410 Ship Registries and Enrollments, Port of Eureka$ CaUforrda,

1859-l920~ Division of Community Programs~ Survey ot Federal
Archives, San Francisco, California, 167 pages (mimeographed) 0

(Includes some ship wreck data.,)
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PHYSICAL OCEANOGRAPHY



PHYSICAL OCEANOGRAHlY

I
TIDES

I
• I
~he tide in Humboldt Bay is of the mixed type with inequality in

both the high and low waters but somewhat larger in the lowo The mean
andl diurnal ranges increase~ respectively, for 403 and 602 feet at the
&11 entrance to a maximum to SOuth Bay of 40 8 and 606 feet at Hookton
51o~h, and in Arcats Bay of 500 and 700 teet at Arcata \\hart.) The time
of ~ide becomes progressively later on passing inward from the entrance;
at Hookton Slough end Arcata Wharf it is 20 minutes and 50 minutes laterJI
respectively 11 thaD at the entraneeo In the Bays high tide occurs on the
average during the hour preceding the upper and lower transits ot the
mooho

I .
~ Stations

I Complete tidal predictions for Humboldt Bay'at the South Jetty
Lancing are obtained and published annually as times and heights of high
ana!loVll waters for each day of the year (Uo So Department of Commerce
Coast and Gecaetic Sm-vey 195.4) l) Tidal harmonic constants are published
tor[ this station (Uo So Department of Commerce Coast and Geodetic Survey
J.9 ; International Hydrographic Bureau 19.3.3) 0

Tidal data tor the following etationa:

10 Entrance
20 FieldaLanding
.3 0 Hookton Slough
4" Bucksport
50 Eureka
6 c Areate Wharf

consist or: the time of' tide g height of high water, height of low water
(1955), and ratio of ranges (prior to 1955) compared to the tide at the
South Jetty Landi1"~gj the high water interval (prior to 1955), and mean
raDge of: tide and the diurnal range of tide {Uo So Departm.ent of Commerce
Coapt and Geodetic Survey 1954)0 Additional tidal data fer the follow­
ingl stations:

10 South Jetty
20 Fields Landing
:3 0 North Jetty
40 Eureka

COj1at of the elevations referred to mean lower low, water of' the following

I
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Lag of Maximum
Effect in HoursRatio

planes: high l3St t:Ldu, (estlimated)>> 'mean higher high water i mean high
wa~erj half '~ide le':rel i mean low water~ mean lower low wa"tar, and lowest
ti4e (estirLla·t~·d) (U.) So Depart!nent of Commerce Coast and Geodetic Survey
1946) (,

I

JJ1s~jih:LY.J:idal Variajjiops

I The tide in HUlIboldt Bay, as typified by that st the South Jetty
Laioing~ follows tho monthly lunar cycles in response to the Moon 8 s
ch~nging phase~ dis':;anc6 5 and declination as follows:

I Measure of
Lunar CYCY1 Tidal Effects

~S9 Spring to neap rsnge 1.5
?e:qallnx PerigeE-In to apogean range 105
Declination T-ropic to mean diurnal inequality 105

I
Th~s depencence on t;tll three factors indicates ·8 complicated monthly
vaziiation in tidal l'ang<3o However, these variations are not large
compared to '1ihe daiJ.y differences in range 0

I In adc1itian. the time of Ude relative to the moon's transit under­
~~s~O:X~;~i;~nge, A maximum deviation ot about 2 hours from the mean

1 Daiium.J'lanea

[Mean looor low water. basl3d On 19 months of automatic gage reco.'ds,
is Ithe da'tt111 for ·tJ.~e· charts ot the Humboldt Bay area (Do St> Departm(nt of
GOJ()merce Coast and CeQdetic Survey 1946)0

I' Sea l~,vel will lmd~rgo variations over periods of a day. mont.:,
Jeart] and J.ongar Q '?he ~i.ong..te:'ID trends ot sea level can be expec',ied to
toJiLow those for Se~.tt1o and San Francisco (Marmer 1949, 1951, 1~52) 0

~rn~ ;lear~v veriatiOIL will be somewhat similar to those at Cresce~.lt City
and San F-~e ncdsco (Marmnr 1951) but will also depend on the loCE! tresh
watJ.e~ runo;tf () Short.er period i'luctuations are generally unpreol..ctableo

I
TID~L Cu~NTS .

r The tidsl currents in Humboldt Bay tollow the general d:.:~ection ot
the

l
ehannelso In the mttin channel j the average velocity at :rtrength is

leas than 2 knots $f find 'tille maximum does not exceed 3 knots 0 Between the
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j~·tities~ '(:he: av'ers€;e velocity s'G strength is about 2 knots s with a max­
imum of about .!t. knc,ts (Ue So Department of Commerce Coast and Geodetic
S ' 1('"''lcvey /~:·'!.I'~

I

I frn the aV;3rsgE, the current changes direction within t hour after
thf t.imes of high end low waters at the South Jetty Landingo Throughout
the L1£dn n.R1"igation channels the times or current are within 15 minutes
or' one another:'!

Q~ent Siili1~U!

I Curren1; tables list the time differences and velocity raties tar
1:i"'8 stat50r.,n :In Hl'l.mboJ..dt Bay which makes it possible to derive their
.msfi1I1ULl flae,d and ebb (~urrent velocities and their times of maximum ebc) ,
fJ.y0c. p and ~,la(:k ws·ters from the reference stations predictionsCZI Also
listed for €uch stetioll are the intervals of time between maximum flood
,an~ moon ti s t1ransitr; the flood directions» and the average and tropic
cutrent velc./citd.es (Uo 59 Department of Commerce Coast and Geodetic

I . \Survey 19532.}0

I .
.§1.1.L.L:fB~ Cllrz~:Q:~ . I

Drift ~,~~udies of t.he noed and ebb surface tidal cU:I'rents at the
Btu e prOreI";jY near the entrance to Humboldt Bay were made by the Uo So
ArzPy Corpf.i elf 2~'flgineer~Jl Portland District (1930), in Jar~uary 19.300 Ebb
I~urr;ants t.o 5 ~mots anti flood currents to It knots were obtainedo The
drift paths ere shown in Enclosure Solo

I
O.fUol"e ~:ical Cljl"I'ents

-I Tidal (tlI':;~el1t =uremants ha've been made from five light vass··ls
ali'~lg'Ghe 1's.c1j~i.c Coasi~ of the United States in depths ranging fro: 20
tv 30 fathoms (IYfurmer 1926):1 At some locations the measured curr)nts
:?r~ stronglJ:' in.fluenced by adjacent entrances to large ir;la.nd be .iC?s of
Vie..~el" wh5.1e ~~t others there is no such effecto In all cases th;· currents
were rota:r.~r~ 'rlle. IDaJdnnm trofic velocities ranged from about (~l to ll'l
kn~tBo It i.s d siiimatee:, that st a depth or 20 ;'jO .30 fathoms o"r the
ent-rance t:; 1lhi~ Humboltt Bay" the tropic velocity would be a'f;out 004 to
0:::5 kno·t v At '~imes of high water the set was generally in .'he northeast
q~drant(; 'lhe directiQD of msximum current followed the gfneral trend
of1the loval sllm'aline although the effect of onshore tidfJ. now was evid~
enI in SOlIle c;a;]015o
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Short-period waves occuring in Humboldt Bay may be generated either
by the local wind or result from waves and swell entering rrom the Pacific
Oceano Since the Bey has l1mited fetches and is well protected trom
the Ocean» its waves, in general, can be expected to be moderate in
size ..

orr the adjacent coast in winter, seas greater than 8 teet and swells
greater than 12 teet occur from the westerly directions about 20 and .30
percent of the t1me~ respectivel1 (tic So Navy Hydrographic Office 1944) 0

Very severe seas occur at the entrance to the Bay, the worst seas
oceuring frequently as the result ot otrshore storms at times when con­
ditions are calm locally (Uo So Army Corps of Engineers 1927) 0

LOcal lind nayes

Wave conditione in the Bay can be derived trom wind observations in
the surrounding area 0

The following are quoted .from Uo So Army Corps of Engineers (1927):

The winds are gell8ra1ly moderate, seldom exceeding .30 to 40
miles per hour, the maximum veloclty recorded in the last .36 years
being 59 miles per hom- as compared with 120 miles at Point Reyes,
about 190 miles south ot Humboldt Bay0 The prevailing winds during
the summer are from the north and northwest, and during the winter
from the southeast and southwesto

See paragraph on Storms in Section 2 J CLIMATOLOGY, for additional wind
data 0 W~d roses ere given in Uo SI) Army Corps of Engineers (1927, 1951) 0

Offphore Waves, Swells and Surf

Data on the distribution of waves in the open ocean of£ the Califoro

nie coast, are available as tollows:

1 0 Percentages of high and low seas and swell in winter and- summer
(Bigelow and Edmondson 1947)0

20 The relative aDDual frequency or waves ot different heights in
the North Pacific (Bigelow and Edmondson 1947) 0

30 Percentages of high, medium, and low seS8 and swell trom each duo
ection for each month ot the year (Uo So Navy Hydrographic Office
1944) 0
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40 Percentage of total days trom each or the westerly direction
during 19360 1938 for which wave heights are less than 2, 4 j 6 i

8 1 10, 15 and 20 feet and greater than 20 teet is shown iD
Enclosure 8oD2o (Uo So Army Corps ot Engineers 1950);)

50 Percentages of waves in the approx1mate height ranges 0 to .3
teet j 3 to 8 teet ~ 8 to 20 teet j and over 20 teet tor each month
of the yeer (Mar!time Safety Agency 1951; Do So Navy Hydrographic
Ottice 1943) 0

The Uo So Army Corps of Engineers (1950) have made a study of Wave
action ill the vic:1n1ty or the Humboldt Bq jetties by means or refraction
diagrams (see ~cloeure 80 3, 80 4, and 8...S):) The following is quoted:

The characteristics ot the WEves teed tar the diagrams are for
waves occurring most frequently as shown in the Scripps !nst1tution
ot Oceanography, "lave Report Noo 680" The diagrams were constructed
tor present conditions ot the bar seaward of the jetties and tor
an assumed coDditioD in which the depths over the bar and areas ad­
jacent thereto were increased to 4D teeto The retraction diagrams
indicate that tor present conditons waves are affected by the sesco»
ward 8ubmarine slope ot the bar 80 that some wave convergence occurs
betore waves reach or pass over the bar cresto The crest ot the bar
produces additional convergence so that waves 81ther break on the
bar or advance toward the jettied entrance considerably higher than
waves in comparable depths elsewhere 0 laves with a height of 10
teet or greater, occurriDg most frequently in the Pacific Ocean area
in the vic:1n1ty ot Humboldt Bay j have an average period ot 9 seconds 0

For the period the depth over the bar j asaumed 8S 20 teet, has little
effect on the wave height so that the etfect of retraction determines
the height of waves seaward ot the jettieso Waves having a period
of from 12 seconds to 16 seconds are increased in height from
15 percent to .30 percent, respectively, by the baro This increase
1s in addition to the effect ot retract1oDo

Present depths over the bar cause 9c:>second northwest waves and
west waves to break when the deep-water visve height is about 12 feet
and 15 teet ~ respect!vely 0 A 12-second wave from the northwest
breaks on the bar when the deep-water wave height is about 9 teet or
greataro

In 1925 the Corps ot Engineers tabulated the sea conditiona as
either light, moderate, strODg, rough, or rougher at the North Jetty,
daily from Janu.ary 1 il 1885 to December .31, 1924 (see Enclosure 8-6) 0

These data have been summarized to give the percentage of smooth,
moderates and rough seas throughout an average year and the extremes
for each month (see Enclosure 8=7) 0 In December~ the seas are on the average
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18 percent smooth g 46 percent moderate and 36 percent rougho In
Jul11 the seas are On the average 65 percent smooth, 31 percent
moderate and 4 percent rougho

Surf observations have been made at selected times on the beaches
adjacent to Humboldt Bay during 1944 and 19450 The following data have
been tabulateda breaker height, period, number or lines ot breakers,
direction or wave epproachg distance to In'eakers (UDiversiv of Calif­
ornia, Department of Engineering, nuid MechaDic8 Laboret017 Memoranda
H080 BEco1l6....40 j Hio1l6co52, HE-1l6-95, HEo1l60 124, HE-1l6o J33, HEol16m152,
HE..116-160, Boll6-l61, HE-1l6D l62, HEo 1l6-168, HE-l16-l69) 0 A summary
ot the above data and an analysis of its accuracy appears in UDiversitl .
ot California (1946b) j HEaa1l6-203o Visual and photographic observations
have also been obtained tor the period December 1945 to February 1946
(Stump, Bascom, Foight and Schorr 1947, HE=1l6e:t20S) 0

Tmm8l!lis

Se~ wavu occur along the Pacific coast or the Un!ted States from
seismic activity around the periphery of the North Pacific Oceano Data
are 'available on thp tsunam1 of April 1 j 1946 which resulted from an
earthquake on the north face ot the Aleutian Trench» south of Un1mak
Island, at 5Jio N, between 1630 and 164° II, (Bascom 1946J O'Brien 1946;
Roap 1946a p 1946bJ Bulletin ot the Seillllological SocietY' ot America
1946; Transactions ot the AmericaD Geophysical tlDiOD 1946) 0 The times
ot arrival along the United states coast were within 2t hours of each
other aDd can be explained by shallow weter wave the01'1o The heights
recorded ranged trom 1 to 17 teete There was DO consistent variation
ot height along the coast; evidently the local bath1metry ot the shelt
1s ~ritiC81 in this regardo In the tsunami of Aprll 1, 1946, the largest
heights were reached in those beys which had a southerly exposureo

Data on the tSUD8Jn1 of November 4, 1952, compared to the one in 1946,
indicate'8 roughly similar distribution and magnitude in heights
recorded at tide stationse These heights, however, are generally less
than the maximum observed in the surrounding area (Uo So Department of
Oommerce Coast and Geodetic Survey 195Jb) G

Listings of other tSUD8Jn1s are available in Uo So Department of
Commerce Cosst and Geodetic Survey (1953b) 9 Heck (1947) and Holden (1898) 0

See aleo section an Seismologyo
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W.ATER CHARACTliliISTICS

Humboldt Bay iaJ an estuary ot' the positive type where precipitation
and runoff exceed evaporationo The source of tresh water is from several
small streams entering at various points in the Bay" No data are available
at present on the runoff pattern ot these streams ~ but some measurements
are DOW being medeo The runoff pattem probably tollows the local
precipitation because the drainage basin 1s small (223 square miles) and
very little snow falls in this regioDo Access to the ocean 1s through 8
narrow dredged channel fianked by jettieso No obstructions occur near
the entranceo

Ve~ 11ttle data exists an the water characteristics ot Humboldt Bayo
Temperatures and salinities were measured by Bonnot in the spring and summer
months of 19.35 and 1936 in connection with oyster raising experiments
(Bcmnot 1936, 1937)0

Offshore Ciata has been collected by the Scripps Institution of
Oceanography at var10us times trom 1930 to 1952 (tmivers1tl ot California,
Scripps Inetitution of OceaDography 1949CD51j Sverdrup 1943) and one
ocean section was obtained by the University ot Washington ott Humboldt
Bay in August 19.39 (Thompson no do) see Table 10 These data include
salinity ~ temperature, dissolved oxygen, dissolved inorgeinc phosphate
and other minor constituentso

Salinity Distributiop

The section made b;y the University ot Washington in August 1939 iDd1m
cated rather UDitorm conditions :In the upper SO meters with an average
salinity ot about 3302%00 Observations b1 the Scripps Institution 01'
Oceanography at a station about SO miles off Humboldt Bay indicated that
only small changes occurred in the water from March through October of
19490 From .April until Jul7 extensive upwelling occurs along the Cal1tg
onU.a coast 8S a result of northerl1 winds and then decreases with -the
d1mi.n1sh1ng w1nds ot August and Septembero From November to Februaryg
a coastal oounter current, the Davidson Current p sets northo Because
of the upwell.1ng in summer and Dortherl1 now in winter ~ the water charQ

acter1stics immediately offshore trom Humboldt Ba7 are fairly uniform
throughout the entire yearo At munts Reet Lightship, 23 miles south ot
the Bay, the average annual variation in surface salln1W tram 1922 to
1941 was 009°/00 and the average salinity was 3304%0 (Department or
Cammerce~ Uo So Coast and Geodetic Survey 19528 ~ 1952b) 0

Availabl~ d;:t8 1\').r \'1~t~?(',ltjt B..,:.T (BO!~nnt. J.~~:"f,~ 1937) 1:nd1eated a
lower salinity in May which reflected the and ~-f the rainy eeasono In
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I
I
I

June and Ju1y~ the salinity increased and remained fairly steady between
3.3~5%o and 3SO/oo until the end of September (Enclosures 8-8, 8-9, ScalO)o
The higher values are reported in Mad River Slough which is rather iso··
Isted from the main bay 0 It can be assumed that the salin!ty will re...
main fairly h 19h until about the middle of Ootober when the rain y season
be~ns0 Then the salimty will decrease, remain low during the winter
months and will fluctuate with the changes in local precipitationo

I
I

I
Tlperature Distribution

Offshore surface temperatures are also fairly tnif'orm over the entire
year 0 The Scripps Institution of Oceanography data indicated the surfece
teIbperatures about 50 miles offshOre to vary from lOe30C" in March 1949
tol1209° Co in September 19490 The surface temperatures observed by the
Unfversity of Washington in August 19.39 varied from 12070 Co five miles
off Humboldt Bay to 14080 Co 28 miles offshore 0 The upwelling along the

Icoast tends to keep the summer temperatures lower than would be expected
!rOOt seasonal warmingo Because of summer upwelling and the winter David=
so~ current, the average annual surface tempere.ture range in the area is
_110 At Blunts Reef Lightship9 it was only InJo Co with an average
surface temperature of 10~90'Co

LObserved temperatures within the Bay will vary considerabIy from the
oc 10 ·temperatures because ot local heating and cooling or the relatively
isolated body of watero The observed surface temperatures increased from

I
A.~l to a summer maximum in early August and then decreasedQ The maximum
terltperature reported was 30° Co but the average Bummer surface maximum was
21rc:) (Bonnot 1936, 1937) 0 See Enclosures 8..-9 and 8..10 o. The obser\"'ed
surface tempara"ture pattern is similar to the air temperature pattern at

I
~eka an;} in general the water temperatures will tend to £ollow the
air temperatures at iUrekao
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1'ABLE8.J., Oceanographic Data otf Humboldt Bayo

stat 1 Lat ADo47! Stat :; (continued)
Date .3 August 1939 Long 12°21 2

Time 14120 Depth .30 fmo DEPTH TEMP SAL ~ P04

DEPTH TEMP SAL 02 P04
(m) (OC) (°100) (mg-at 1.) (jug.at./l')j

(m) (OC) (°/00) (mgmat/lo) (/ugoato/l.) 100 8,,19 33080 00)12 1086
200 7009 33098 00223 2012

0 12065 33003 00559 007 300 6035 .34007 00 1.33 2024
10 11039 3.3~33 00557 008 400 5086 34014 00 087 2052
20 10~92 33048 00554 008
.30 10019 33057 00472 009 sao 5052 .34018 00067 2068
SO 9040 3.3068 00393 102 600 5026 34020 00051 2070

700 4095 34029 00036 2076
Stat 2 Let 40047 g 800 4043 .340.33 0003,3 2064
Date 3 August 1939 Long 124°35 9 900 3098 340.36 00026 2080
Time 1610 Depth 350 fmo

1000 3067 34042 00030 2050
DEPTH TEMP S1lL ~ P04 1200 3016 34049 00042 2068

(m) (00) (%0) (mgmat/1o) (/ugoato/l.)
Stat 4 Let /lJ047 Q

0 13076 32090 00549 0020 Date .3 August 1939 Long 12SC059

10 12030 32090 00575 0025 Time 2210 Depth 1520 fmo
20 ~0025 .32092 00 541 OoSO
30 9016 3.3015 00467 0090 DEPTH TEMP SAL 02 P04
50 9066 3.3062 00427 1025 (m) (00) (0/00) (mg-at/10) (/ugoato/lo;

75 8091 33078 00355 1066 0 13040 33031 00564 00 5
100 80.32 33098 00292 1064 10 121»49 33031 00573 005
200 7065 .34000 00229 1070 20 12G.35 33037 00575 007
300 6094 34005 00181 1088 30 1l0S3 33040 00537 008
400 6017 34009 00122 2000 SO 9048 .33046 00441 10 20

500 So7l 34 ca14 00082 2002 7S 8064 33073 00.346 1098
600 5008 340 23 OoOse 2~60 100 70fJJ 3.3Q84 00261 2014

200 6065 .34002 00202 2024
stat .3 Lat JlJo47c .300 5089 34009 00120 2030
Date .3 August 1939 Long 124°503 400 5074 34014 00081 2044
Time 1825 Depth 726 fmo

sao 5038 34022 00057 2056
DEPTH TEMP SAL ~ P04 600 L.,09O 34027 00036 2088

(m) (00) (0/00) (mgaoat/1o) {/ugosto/1o} 700 4062 34034 OG028 2086
800 4001 .34034 00025 3070

0 14085 32081 00534 00 '; 900 4006 34042 00027 3075
10 12052 .32094 00575 OQ7
20 11098 32097 00565 008 1000 3064 3404.3 00 0.30 .3075
30 10064 33010 00 520 0098 1200 3008 34049 00040 3000
50 9.11 33021 00456 1018 1500 2064 34054 00082 3.10
75 8044 33.51 00374 1070 2000 2 0.10 34061 001.31 2.90

Table compiled £rom original data on file at the University of Washington
(Thompson n., do) 103
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Water-Table Elevations in Some Pacific Coas~ Beachesc. Trans­
actions of the American Geopqysical Un1on~ volo 30, no o 2,
PPQ 2930:02940
(Pacific Coast beaches 5urv~ed for water-table profiles:
Grenville, Ocean City, LeadbetterJ Oysterville~ Clatsop Spit,
Sand Lake, Seabright, Seacli.ff State Park j Del Monte Creeks
and Carmel) 0

Johnson j Jo
19490

19530

Wo

Wave Investigations, Final ReportJ A List of Reports and Pub­
lications Completed on Contract NObs 2490 0 University of
California, Department of Engineering" Fluid Mechanics
Laborato~, Technical Report HE-1l6=300, 33 pages (processed)o

Summary of Wave Data f'or Cape Mendocino, Calif'orniao Univer­
sity of California, Institute of Engineering Research" Waves
Research Laboratory, Technical Report" Series 3" Issue 356,
1 page (processed), 2 plateso
(Two sets of data are presentedo The information is the only
available for this r each of the California coast and probably
is correct as to general order of' magnetitude and frequency
of occurrence o Material presented in thef'orm of wave roses
compiled from notations on weather charts for the three year
period, 1949 to 1952)0

Johnson,
19530

Jo Wo and Ro Lo Wiegel
Summary of Research on Waves, Surf" and Beaches 0 um.versity
of Californias Institute of Engineering Research, Waves Rem
search Laboratory, Technical Report, Series 3, Issue 350,
Part 1, 29 pages (processed)o
{Bibliography of' Pacific Coast)o

Maritime Safety Agency
1951 0 Wave Chart in North Pacific Ocean, Jan0 to Deco To~o" Japan,

No o 6035-1 through -12 0

(Monthly charts with small area symbols covering ocean area
showing waves) 0
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Marmer) Ho
1926 0

19490

19S1o

1952 0

OfBr1en, Mo

no do

19460

Hoop, Ro 01)
1946a 0

Ao

Coastal Currents Along the Pacifi.~ Coast of the United States o

Uo So Department of Conunerce, Co,.st and Geodetic Survey"
Special Publication no o 121, 80 pages o

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

Sea Level Changes Along the COcfJts of the United states in
Recent Years o Transactions of ·the American Geophysical Union~

vol o 30, noo 2, ppo 20l~204o

(Values for San Francisco and 3eattIe given) 0

Tidal Datum Planes o Uo So DeJ:artrnent of Commerce, Coast and
Geodetic Survey~ Special Publ:i.cation no 0 135 [Revised 1951
Edition], 142 pages o

(Illustrations include CreSc0nt City, a harbor tc the north
of Humboldt Bay)o

Changes in Sea Level Determi led from Tide Observations o Pro­
ceedings of Second Conferencn on Coastal Engineering, Houston,
Texas" November 1951jl Edited by J 0 W0 Johnsol1~ The Engineering
Foundation Council on Wave F..L!search, pp 0 62-67 0

(Values for San Francisco, A~;toria, and Seattle given which
bracket the survey area) 0

Po
[Oceanograpl\Y' of Coastal Har.-bors 0] On rUe U0 So Army Corps
of Engineers, Beach Erosion BoardS) Washington» Do Co (Unpublished) 0

(Sections on Grays Harbor, Coos Bay, and Humboldt Bay include
description, tides, tidal currents, waves, Wind, sand samples
and profiles, sand movements~ and structures)o

Preliminary Report on Seismic Sea Waves from Aleutian Earth..:..
quake of April 1, 19460 University of California, Department
of Engineering, Fluid Mechanics Laboratory, Berkeley, Technical
Report No 0 HE-116-207, 10 pages (mimeographed) 0

(Discussion of effects on Pacific CoastJ listing arrival time
for harbors along the coast)o

A Stu~ Relating Data from the Seismic Sea Wave of April 1,
1946, to the Theory of its Propagationo University of Cal1f~

ornia, Department of Engineering, Fluid Mechanics Laboratory,
Berkeley j Laboratory Memorandum No 0 HE-1l6....212 $ 9 pages (type­
writtenJo
(Coos Bay and other locations along Pacific Coast listed for
time of arrival and other analysis of earthquake data) 0
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RoOP5' 8. 0 Co
1946bo A Study Relating Data from the Seismic Sea W'ave of April li1

1946 to the Theory of its Propagation" Universi°,iY of Calif­
orni.a, Department or Engineerings Fluid Mechanic:3 Laboratoryj
Berkeley~ Laboratory Memorandum No 0 HE-1l6-215, 11 pages9
maps J graphs .(typewritten) 0

(Data and wave front diagrams present for the Pacific Coast)o

5avilleti
19410

Tho:'ndike, Jr o

Comparison of Recorded and Forecast Waves on Cal:Ltornia and
Oregon Coast from June to Septembero University of California~

Department of Engineering, Fluid Mechanics Laborato~, Berkeley~

Technical Report No o HE~116=268J 3 pages plus 18 diagrams
(mimeographed) 0

(Data tor instrument locations at Point Sur, California and
Heceta Head$ Oregon shown diagramat1cally) 0

Stump, Robert
19440 Summary of Observed Data from Humboldt Bayo University of

California, Department of Engineeringj Berkeley, Report noo
HE-l16...40, 3 pages (mimeographed)o
(Reports breaker height~ number of lines of brewcers, distance
between breakers" period, direction, littoral cw."rent direction
and force, wave characteristics, tide, and wind) 0

194580

1945bo

1945co

Biweekly Comparison of Observed and Forecast Sur:~ Conditions
for the California Coast--Number III, June 1 to 15, 194'0
University of California, College of Engineering" Berkeley~

Report No" HE...116o ·13J, 26 pages (mimeographed) 0

(Data for Humboldt Bay) (;
,

Biweekly Comparison of Observed and Forecast Sur:: Conditions
for the California Coast--Number IV$ June 16~31, 19450 Uni­
versity of California, Department of Engineering~, Fluid Mechanics
Laboratory, Berkeley, Technical Report No o HE-116Q16~ 24 pages
(mimeographed) 0

(Humboldt Bay data includes breaker height, period j direction~

tide, and breaker type)o

Biweekly Comparison of Observed and Forecast Surf Conditions
for the California Coast==Number V, July 1-15, 19450 University
of California~ College of Engineering, BerkeleYJ Report Noo
~116~161$ 12 pages (typewritten)o
(Includes data for Humboldt Bay)o
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1945eo

Stump~ Robert
1945do Comparison of Forecast and Observed Surf Conditions, Calif­

ornia Coast from October 1944 through March 194.50 University
of Californias College· of Engineering3 Berkeley, Report No 0

HE-116=95, 191 pages, tables, air photos, maps9 diagrams
(typewritten) 0

(Includes data obtained from three locations at Humboldt Bay)o

Forecast and Observed Surf, California Coast~ April 19450
University of California, College of Engineering~ Berkeley,
Report Noo HE-l16=152, 22 pages (typewritten)o
(Data for HUJTlboldt Bay including tables and graphs showing
observed breaker height»)

1945£0

19460

Stump, Ro

1945ao

1945bo

19450 0

Forecast and Observed Surf Characteristics for Three Localities
on the Northern California Coast for Julys August, September
191.40 University of California, College of Engineering,
Berkeley, Report Noo HE-116-52, 53 pages plus tables J photos,
and diagrams (typewritten) 0

(Includes data obtained at Humboldt Bayo Analysis of \'~d

systems and effect of local wind) 0

Surf Hindcasts for Humboldt Bay" Table Bluff Station, December
1945-January 1946 0 University of california:J Department of
Engineering, Fluid Mechanics Laboratory, BerIceley, Laboratory
Memorandum No 0 HE-1l6-l99, 5 pages (typewritten) 0

(Predicted wave and breaY~r characteristios based on weather
maps} 0

and Ro To Hermanson
Biweekly Conparison of Observed and Forecast Surf conditione
for the California Coast--Number I, May 1-14, 19450 Univer­
sit,y of California, College of Engineering, Berkeley j Report
No o 11&-116-121, 9 pages (typewritten)o
(Table Bluff at Humboldt Bay observed with sighting baro
Hwnboldt Bay data are not presented)o

Biweekly Comparisons of Observed and Forecast Surf Conditions
for the California Coastc>~Number II, May 15-31" 19450 Univer­
sity of California, College of Engineering" Berkeley, Report
No o HE~116-l22, 8 pages (typewritten)o
(Humboldt Bay data not presented)o

Biweekly Comparison of Observed and Forecast Surf Conditions
for the California Coast-aNumber VII, August 10 15, 19450
University or Californ1.as Col18g~ of Fngineering~ Berkeley 51 .

Report No o HE-116-163, 11 pages plu8 5 diagrams (typewritteIl)o
(Includes data ror Humboldt Bay)o
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Stump, Ro
1945do

and Ro To Hermanson
Biweekly Comparison of Observed and Forecast Surf Conditions
f~r the California Coast~~Number ~IIs Augst 160 31, 19450
University of California, College of Engineering~1 Berkeleys
Report No 0 HE-116-l69, 11 pages (typewrit,ten) 0

(Includes data for Humboldt Bay)o

1945eo Comparison of Forecast and Observed Waves from Two Pacifie
StOrmBo University of California, College of Eng1neering~

Berkeleys Report No 0 HEu1l6co124, 10 pages plus 12 tables 1)

9 weather maps and 2 photos (typewr1tten)o
(Weather maps cover entire Pacific Coasto Two Observation
s:tations at Humboldt Bay~ the others in California only)o

Stump" ROJl Wo Bascom, Do Foight, So Mo Schorr
19410 Beach and Surf Observations at Table Bluff1 and a Comparison

with Hindcasts: December 1945-February 19460 University of
Calif OJ Department of Engineering, Fluid Mechanics Laboratory"
Berkeley~ Laboratory Memorandum No o HE-ll6...205, 83 pages,
tables, photos, diagrams, maps (typewritten)o
(Humboldt Bay area o Describes operations of field party and
presents data obtained, also analysis of oblique daily obser­
vational photos of the surf zone and shows comparison of this
data with hindcasts 0 Beach profUes j sieve anal~rsis, and tire
impressions, shown in tables, diagrams and photos)o

Sverdrup, Ha Uo
19430 Oceanic Observations ot the Scripps Institution in 19390 Re­

cords of Observations, Scripps Institution of Oceanograp~J

vol o 1, noo 2, ppo 6,-160 0

(Contains pi\v'sical and chemical data otf the Oregon and calif­
0rnia coasts)o

Thompson, Thomas Go
no de» Physical and Chemical Data Obtained from the Mo "0 CATALYST

eff the Coast of Washington, Oregon, and Ca1iforr~iao On rile
at the University of Washington, Department of Oceanography$
Seattle 0 (Unpublished:)
(Data obtained in the period 1939 to i941)o

Todd, Do Ko
19,10

and Ro Lo Wiegel
Local Storms of the Pacific Coast and Their Effects on Wave
and Beach Conditionso University or Californias Institute
of Engineering Research, Wave Investigation Technical Report
HE-1l6-324, 15 pages (processed), 8 plates o

(The meteorological situations causing local storms in nearco

coastal areas are investigated because of the erosive action
on beaches of highs short-period wavefS gf.'neratedt' Two local
storms at Oceanside, Ca11fornia~ are examined in deta11)o
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Todd~ Do K"
i952;)

and Ro Lo Wiegel
Near...Coastal Storms and Associated Waves 0 T:'~'ansactions of
the American Geophysical Union, vol Q 33, no,) 2, ppo 211-2250
(Data from 3....year study of daily weather mapsu Forecasting
problems and limitations of resulting waves are discussedo
Examples from Oceanside, california prese~ted)o

i
i

i
I

University of California
li94,~ Index for Ground Photographs for Various Pacific Coast Beaches o

\ College of Engineerings. Berkeley, Report Noo HEFl16~172J 3 pages~
i (Humboldt Bay area included)o

Tr~saction6 of the American Geophysical Union
1946., Seismic Sea Wave of April 1) 1946 Q Vol" 27 j no o 3, po 4.5)9

(Includes data for Pacifio Coast where efrec·lis ~lere recoxded
on tide gages)o

!

I
11946ao

i

!

Notes on Reconnaissance of Miscellaneous Pacific Beaches May
21....September 29, 194,0 Department of Engineering, Fluid l1Sch­
anica LaboratoryJ Berkeley~ Laboratory Memorandum NC Q HE=116...223a
51 pagess maps, photos (t.ypewritten)o
(Captions accompanying the photos constitute the rEport o Photos
show surf conditions, beaches, and sand dunES in thn various
areas studied)o

I

1946bo Summary of Surf Observations and Forecasts for Se·!.ected Stc?rms
in the North Pacific~ August 1944...August 19450 r~partment or
Engineering, Fluid Mechanics Laborato~J ·Berkels/, Technical
Report No~ HE~116Q203j 61 pages (mimeographed)o
(Observations made only along the California Coast o Humboldt
Bay stations ware used o Conclusions drawn were that the pro­
cedures given in Wind, Waves, and &1e11" Ho 0 0 l1isc o 11,275,
were in error) 0

I

Unitersity of California Scripps Institution of OceanographT
1949..,.,1 0 Physical and Chemical Datao Marine Life ReHesr'ch Program3

i Division III $ Physical Oceanography~ Division of Chemical
: Oceanography, 13 volumeso

(Each volume reports data from a separate cl""U.iue off the coast
of Washington:i Oregori, and Calif'ornia)o

:

Uo ~o Ariny Corps of Engineers
19270 Humboldt Harbor and Bay" Calif 0 House Document noo 755~ 69th

i Congress~ 2d Session, 40 pageso 1 mapo

1950 0 ShoreC2Line Changes$ Appendix I to Survey Report on Humboldt
BaYi california, February 10, 1950 0 San Fran.cisco District,
San Francisco~ CaliforniaJ 73 pages~ maps~ diagrams (processed)o
(Comprehensive stuqy of ahora-line changes ~lcluding depth
changes, waves, littoral drift i geologYD stream flows soil
samples j and dredging) 0

III



Uc S-:. Army Corps of Engineers
1951 ~ Humboldt Bay, Galif 0 House l~ocument no Q 143 ~l 82d Congress $

1st SessionJ 38 pages" 1 map·,!

Uo So Army Corps of F..ngineers~ san Francisoo District,
San Francisco j California [Humboldt Bay--Mapa (Unpublished»)

1925ao Graph of Humboldt Bar Surf Condit1onso Map File No o , ...20-210
(Areas embraced in respective curves indicate proportion ot
year sea is smooth j moderate.~ or rougho Peruentages are
based on records of 40 years, compiled by the Uo So Engineers
from records of the U0 SQ Coast Guard) 0

1925bo

1930Q

1950ao

Sea Conditions at North Jetty, Jano lsto, 1885 to DrCa 31,
1924~ Map File NoD 50 17 0 1 0

(Years by days shown in tabular form as lights moderate~

st,~ong~ rough) rougher) 0

Surface Currents in Vioinity of Buhne Proper1iY [Entrance
Area) 0 Map File NoD 5~17~2o

SWell Diagrams o Map FUe No o ,-$1-1/30
(Showing wave height and direction for the years 1936...31-38
and the swell diagram tor the period 1932~42)o

1950bo Wave Refraction Diagram, Period 9 sec o From Wo Map File Noo
5-51..,.1/50

19,000 Wave Refraction Diagram, Period 9 seo o From No "'No Map File
No:) 5ca5l...1/6o

1950do \vave Refraction Diagram, Period 9 seo o From So 'N" Map File
No o 5...51...1/7 Q

Uo So Department of Commerce Coast and 'Geodetic Survey
1942 0 Tidal Harmonic Constants....-Pacific and Indian Oceans 0 PubliCll

cation THa2, Washington, 133 pages o

(Covers the survey areas) a

IndS): Map, Tidal Bench Marks, California, Part I, Northern
Californiso

1949Q Surfc.ce Water Temperatures at Coast and Geodetic Survey Tide
Stationa ~ Pacific Oceano Pub1ioation TW-2, [Revised 1948
Edition), 41 pageso
(Data for Crescent City, located to the north of Humboldt
BayS) included) 0
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u" S~ Department, of Commerce Coast, and Geodetic Survey
1950~ Density of Sea ltJater at Coast, and Geodetic Survey Tide

Stations j Pacific Oceano Special Publication No o 281..
[Revj.sed 1950 Edition), 31 pages 0

(Crescent City, to the north of Humboldt Bay~ li3ted)o

l
j

I

1951 0

1952bo

1953bo

J.95L...

United States Coast Pilot., Pacific Coast9 Calif'o:mia~

Oregon, and Washington, Seventh (19.51) Fditiclno Serial noo
750$ Uo So Government Printing Office, Washir.lgto:1~ 518 pageso
(Comprehensive descriptions of harbor facilities and approaches)o

Density of Sea Water at Coast and Geodetic St~~f Tide
Stationss Pacific Oceano Publication DW-2 j [ReVised 1950
Edition]s 37 pages o

(CreE-cent City listed J just no:rt,h of Humboldt Ba;f) 0

Surface Water Temperatures at Tide Stationsa Pac:lfic Ct>ast$
North and South America and Pacific Ocean Island:3eSpecial
Publication noo 280, 59 pages o

(Contains data for Crescent City, a harbor tc· the north ot
Humboldt Bay) 0

Current Tables, Pacific Coast, North America and Asia for the
Year 19540 Serial no o 1690
(Current differences for Humboldt Bay re1'errf.d tl) san FrancisQo

co Er~trance) 0

The Tsunami of November 4, 1952 as Recorded .s.t Tide Stat1onso
Special Publication nO g 300, 62 pages o

(Reccrds at Seattle, Nean Bay, Astoria, Crescent City, and
san Francisco) 0

Tide Tables, West Coast;, North and South America (Including
the Eauaiian Islands), for the Year 19550 S€ria::. noo 1740
(Humboldt Bay listed)o

19440

uv S" NaV'J Hydrographic Office
19430 Waves in the North Pacific Ocean [charts], He: 0 0 Misc o Noo

ll,ll~lthrough ~12o

(Monthly charts with small area symbols coveI':Lng ocean area
sho~-Dg classes of waves c Based on Japanese c~~a)o

Sea li.nel Swell Charts" Northeastern Pacific Oc·aan, Ho 0 0 Miaco
No o 10,1l2-D-l through -12 0

(Monthly charts with small area symbols oover'ing ocean area
sho~ng conditions)o
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u.. s c rfreasu:.~. Department Coast. Guard
n ... d u :"g of the Uc So Coast Guard Hwnboldt Bay Lifeboat Station j

~lrroa) California c Recent copies on file at the stationo

( T~lpublishedo )
fJontains the following meteorological data recorded every

b, hours: dry bulb temperature,9 wind direction a::ld foroe,
~3ather description by symbols8 cloud fo~ ar!d ~nount, sea
c)nditions, visibility)~

vJi·3ge1:i Ro I,i.
1949a" A1 Analysis of Data From Wave Recorders on the Pa.cific Coast

O~ the United States o Transactions of the American Geophysical
UJion, volo 30, no o 5, PPo 100w 104o
(\1:ive measuring instruments located at Quillayute, Heceta Head,
l:t:. CabI'illos Pto Sur.9 and Pto Arguello 0 Data from Pta Sur
::.nl Heceta Head he-va been compared for the period. from 1947
to 1948)0

1954"

An Analysis of Data From Wave Recorders on the Pacific Coast
0.1: the United StatJes o University of' CaliforniaD Department
0: Engineeringj Fluid Mechanics Laboratory.9 Technical Report
J ~,..:}.16=289, 5 pages (processed), plus maps, diagrams, and
p,10toS"
('the wave heights and periods from wave recorders installed
~.lf Pt o Sur, california,) and Heceta Head, Oregons have been
,:ompared for the period from April 1941 to June 1948 0 Wave
Jeasuring instruments are also located at Pto Cabrillos
(alifornia., and Quillayute J l'1ashington) 0

Iinal Report, Wave Instrumentatiooo University of California9

jnstitute of Engllleering Research~ Wave Research Laboratory,
~ echili.cal Report, Series 3, Issue 312 s 19 pages (processed) $

1 plate.,
(1ibliographyof Pacific Coast)o
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MARINE BIOLOGY

DURING .rlND Fe ULIM.:·

Tes'~ t:oardil ine,talled in May 1948 at the Ut. So Coast Guard Humboldt
Ba~r 'Girebo~"i:, S'tation showed attaoks by Terediniclae each year, rating as
f.t trs.ee ~Ln 1948~ moderate in 1949~ very heavy ir.: 1950 and 1951 (Brown
195,:» c l~h€ e.t'G8cks proved so destruc'hive in 19~;1 that the panels which
we:C's submo!'ged 8 months were comple'hely riddled and in many instances
se l::iii·:mI3 of FB.nels only lit x 2n x 2" remained 01' an estimated original
si:ze of IfJ J:: 6n x 12" 0 Therefore the period ot submergence was reduced to
4 months 1.E JU11a and even then the attack continued to be very heavy
(h~il1g the 5:~emainder of the 1951 sessono

In 195:2 the continuity or the test was inteo:rruptedj however, a
heavl a·tt;3.ck was recordedo 'rhe attack in 1953 rated very heavyo Bankia
~k~a to L.50 rom in length were obeervedo Limrior1a also occurred each
~Tearp but -t~:'!e attacks have never exceeded tracefi o

~1.ece:lt examine'tioll of test panels BUbmergec. in Humboldt Bay by the
W:l.l1iam F" Glapp Laboratories» Duxbury, Mass')B has revealed the following
a\S quoted :El'om personal correspondence (Clapp lS 55) Q

~r3reJtin!~ ~ Our records show a very hesVJ' attack by the large
and ';3o:':lsequently extremely de struct!va molluscan borer, Banld.a
~::~~~'.(; S'pecimens attaining a length of ~·50 rom or 18 inches
in a ~~. month submergence period have been recorded 0

~imn'?2~la <,J Trace attacks ·oy L1nmoria have been noted consistentlyo

rWJ,n.~' The "test panels have been heavily fouled with Balanus
r-:~oo.~"~ tlnd Balanus aburneus, Viith Algae $ Hydroid» SerpUia D

!,iytilu..3 snc{ Ttmicatee contributing factorso

BOllilO"l; (1936) gi'iles aalinity data for Humbcldt Bay measured by
r·D(~lica·Ge f:poc:Lfic g.t."avity hydrometers"U and recuced to pal..ts per thousand
fo~? thZ'(;El ;:rC,ations for the mon'tho May to October', 19.350 Water temperatures
e!ro •g:::,aphc,d j~Oj~ a fom"tIl station from Apr'il through Septembexa 19.35? The pH
c:on~ej1t rt;Jl~0d frc.;n 7~6 'to 8 0 6 VJhioh nas considered normale Bonnot (1937)
grn~phGd tho salinity and tempe:'lsture of Humboldt Bay water from May
th:l:'~ugh Sf.:))":ie:nber 19.36 and also the tidal heightsu These data are
cOl'Telatad with oyster propagationo

PapeJ:'l:i o.r i.ncldantal 111terest include a survey of sonic fishes of
the Pncific 0l Fish (1948) 0 This report contains a summary of families
of SOIDld producing fishes of the North Pacific including the Eastern
Pacific inshore regionso
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A paper by Anderson and Peterson (1954) includes statistics on fish
and shellfish landings and summarizes the equipment and personnel which
were employedo The report refers to the California coast by distr1cts o

PRESENT STUDIES

A study of the density and distribution of fish in Humboldt Bay is
being conducted by John Wo DeWitt, Humboldt State College, Arcata o

An investigation to ascertain the present condition of eel grass and
to follow any relationships pertinent to oyster bed planting is now in
progress by Charles Fo Yocom, Humboldt State College$ Arcatao

The ecology of the north spit at Humboldt Bay is being investigated
by Raymond Dasmann, Humboldt State College, Arcata o

Fred TelenicherJ Humboldt State College~ Arcata, is studying the
clam Schizotherus (Horse Clam)o This study is principally on ~eciation

and ecological factors such aa location, position, anddeptho

A personal communication from the California State Department of
Fish and Game (1954) indicates that biological surveys have been started
to guide the utilization of State owned water bottoms in Humboldt Bayo
The preliminary work has been above the one fathom lineo The natural
beds of shellfish and eel grass as well as observations of surface
sediment are being chartedo
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summary of equipnent and personnel which were employed 0 Humboldt
Bay not specifically mentionedo)

Bonnot, Paul
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Peter McLellan~ c!r ted June 9, 1955~

(Information on Humboldt Bay and Grays Barboro)
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APPENDIX A

SHO~LINE CHANGES

This appendix has been reproduced from the text of
the following document g

Uo So~~Oo~sof~me~s
19.50 Shorec:.Line Changesa Appendix I to Survey Report

on Humboldt Bays Californiag ~'ebruary 10, 19$00

8an Franc~sco JJistrictfJ San FranciscoQ Calif'ornia,9
13 pages~ maps~ diagrams (prooessed)o
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APPENDIX I

SHOREQLI~ CHANGES

PURPOSE AND SCOPE OF STUDY

10 Purpose f4. studv o Section S ot the River end Harbor Act,)
Publio Law No o 409, SeventyQDtourth Congress, approved August 30, .1.935$
18 quoted 88 follows: "Every report submitted to Congress in pl...~a
suance ot eny provision of law tor preliminary examination and ,'Irv'e1
loold%lg to the improvement ot the entrance at the mouth of afV'river
or at 8D1 inlet, in addition to other information which the CCAfJ'::'GSS
has directed shall be given$ shall contain information concer;J.r1g the
configuration of the shore line and the probable effect thereJ..l that
may be expected to result trom the improvement having partic~..7.3r reG
ference to erosion and/or accretion far 8 distance or not 1E3J than
ten mUss on e1ther side of the said entrance 0" In accords·.efJ with
the law quoted above ~ a study has been made to determine tl fJ probable
etfect upon the adjacent shore line of dredging a nav1gat1n channel
acrose a portion of the Humboldt bar and of widening and i Jopening the
existing navigation channel between the Humboldt Bay jett.eso In
addition, the erosion of Point Humboldt in Humboldt Bay L1D beeD
studied with a view toward reducing the shoaling of the ."ields Land1Dg
Channel even though no improvement of this channel is prJposed at
the present time 0

20 ~ 90nsideredo The Pacific Ocean shore lin! from the
mouth of the Mad River to the mouth ot the Eel R1ver, .9. distance
or approximately 22 miles» and the interior channels :.rs. Humboldt
Bay have been considered within the scope of the stuc'/ Q Due to the
different nature of the areas considered, the study ;JllS been made
in two parts; the first part considers the ooean shcr$ line; and
the seoond part i the erosion of Point Humboldt, Hum1,oldt Bayo

PART I ...~ PACIFIC OCEAN SHORE LINE

PRIOR REPORTS

30 No prior reports on the effect of shore irtructures in the
immediate vioinity ot the entrance to Humboldt &1" have been publisbedo
However ~ reports or the studies ot the Entrance Channel conditiona
are contained in the Annual Reports ot the Chief of Engineers for
the fiscal years 1880 to 1899 0
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DESCRIPTION

40 ~~horq, depth cbangeso Humboldt Bay is separated from
the Pacific Ocean by two low sand spite known as the north spit and
the eouth spito The entrance channel, trom the ocean to the Bay,
lias between the ends or these sp1tso The north spit, which 1s about
one""h~lt mile wide and ten miles long, is t18 t and barren near the
southerly end, but rises gradually to the north to heavily ""coded
sand dunesr. The south spit 1s narrOil J low, and barren, varying in
width from 300 to :3 i'OOO teet i and extends south about four zr:.1lee
to Table Bluff I a high ocean headland which marks the southern &XCI
tramity of Humboldt Bay0

50 Prior to the construction ot the original Jetties :in 1888
at Humboldt Bay, 8 sandy shoal area, known a8 the 11m-esker f'lats",
extended acrose the seaward side ot the inlet between the SI,1tso
The channel aerOBe this shoal, or bar, varied in depth and ~·osit1on

from year to yearo An early edition ot United states Coast and GeOe;t
dstic Survey Chart 5832, pubUshed in 1886, and based on a b;ydrograph1c
survey made between 1870 and 1884, 1:nd1cates that the bar was located
shoreward of the 18 foot depth contour 0 In the vicinity of the 1J1let 9

the depth oontours seaward ot the l~root depth were farther seaward
tban elsewhere J but the depth contours seaward et the 30l:ltoot depth
were, in general, parallel to the shore line extendedo

6 0 During the period of jetty OQllstruction, 1888 to 16999 the
"breaker flnts ft disappeared and the offshore ocean depth cactourss
in the vicinity or the jett1ed entrance to Humboldt Bay, shifted
seaward by varying amountsa The latest edition of Chart S832 p based
em surveys made in recent years by the t1n1ted states Coast and GeOa
datlc Survey and the Corps of Engineers, shows that the crest ot
the bar is from 2,500 to 4,000 teet seaward or the seaward ends ,ot
the jett1eso Comparison ot the depth contours seaward of the entrance
to the Bay I ShOWll on the 1886 ad!tion or Chart 58.32 and the latest
ed1o~~l.on of "Ghe S3Dl6 chart, indicates a considerable seaward shitto

FOl' o:(smple, it oLe estimated that tha IIlaJdmum sesnard movement of
tlw 6O~root depth contour dm'ing the period from about 1877 to 1948
was 2~500 faet~ In recent years, hC'~ver, tcbe bar has been relatively
stable End~ exce?t for altel~ctG sea\~d and shoreward movements
of the bar crest, the position or the bar with relation to the jett1ed
entrance has rem'lined about the same\!

7 c The or:tginal jetties, which had a crest elevation of +10
to q-12 (MLLW), doteriorated rapidly until the)' were almost obllterated 1l
and p coincidentally therew1th J sand accumulated in the entrance"
In 1914~ practically the entire length ot the north jetty was below
mean lower low water, and the south jetty, which in 1911 had 2,400
teet of ita seaward end below water, was be1ng rebuilto The rebuUd-
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1ng ot the south jetty was oompleted in 1916" and the north jetty
was rebuilt to within 500 teet ot the ultimate seaward end in 19170
Both jetties were rebuilt to a crest elevation ot +18 (MLLW) 0

HISTORY OF SHOREwLINi CHANGES

80 A study or the changes in the shore line along the Pacit'ic
Ocean between the Mad River and the Eel River has been made by com­
paring the location or highGwater shore line determined from surveys
made by the United States C08et and Geodetic Survey aDd the Carps
of Engineerso The surveys used in the comparison were made in 18S4,
1870, and 1929 bJ' the Un1ted States Coast end Geodetic Survey, and 1n
1911, 1919 p and 1940£1 by the Corps of Engineerso The changes are
shown em Figure lG

90 Between 1854 and 1870 0 the period prior to jetty construct»
tlon p there 1'i8S no significant change 1n the position of the highc

water shore line 0 Alternate accretion and erosion 1s indicated on
the north spit far a distance ot about tive miles northerly at the
present north jetty0 Erosion occurred at the northerly tip of the
south sp1to

100 Comparison or the 1870 and 1911 eurveys shows 8 seaward
shitt of the highawater shore line trom the north jetty to 8 point
about 4,200 teet north at the north jetty, the max'mum seaward movec

ment being about 1,200 teeto North trom this area ot accretion to
the northerly limits ot the 1911 survey, a 4,6000toot length ot shore
shows erosion, with a maximum shoreward movement ot approximately
4DO teeto South of the south jetty to the limits ot the 1911 Surv&YD
a total distance ot ~bout 5,600 teet, accretion occurredo The max1M

mum seaward movement or the shore line occurred OD the south side
ot the south jett7 where the abUt amounted to app.roximate17 2f~
feet 0 From the south jetty the movement tapered gradual17 to 000
feet at the sQutherl1' l1m1to

110 The 1919 survey delineated the shore line tor onl7 about
3,000 teet on each side of the jettieso The portion ot the shore
Una ShOD by this survey 1s farther seaward of the 1911 poslt1ono
Borth or the north 3ettJ the seaward movement tapered from a maximum
of 3,000 teet at the jetty to SOO feet at the northerly l1m1to South
of tbe 80uth jetty the 88award shitt varied trom 8 u x1mum of about
sao teet along the south side of the jetty to 300 teet at the souther~
l1m1tQ

120 The 1929 pos!tion ot the h1ghe»wster shore line immediately
north ot the north jetty was about SOD teet farther seaward ot the
1919 position., South from the south jetty there was a lOOgtoot DlOV80



ment shoreward along a 1,200C)toot le!2gth ot shore, beyond which there
was no apparent change between 1919 and 19291>

130 During the period 1929, to 1940, the shore line nOr~h ot
the north jetty moved shoreward, tapering from about 32; teet 1mmedc

1atelT north of the jetty to zero at a point about 2,300 teet north
ot the jetty0 North from this point tor 8 distance ot 12Dooo teet$

accretion 1s indicated, the maximum seaward movement amcnmt1Dg to
200 teeta Bqond this area of accretion tor a distance ot about
14,000 teet there wae no significant difference 1n the 1929 aDd 1940
poe1tiona ot the shore Une $ except along a 3,500 toot length where
the 1940 position is shown 200 teet shoreward or the 1929 posit1ODo
From the south jetty to 8 ahore point about tour mUes south of the
jetty, the 1940 podtiOD of the shore line 1s shoreward of the 1929
poe1tion by V8rr1ng amounts 0 A max1mum sh01'9ward movement ot about
4DO teet occurred adjacent to the jet~o

140 The 1870 and 1929 sUrveys are the oDlJ two which completeq
de11neate the shore l1ne from the mouth ot the Mad River to that of
the Rel River" Comparison of these two surveys shows that the 1929
pos!tioD of the shore l1ne 18 farther seaward than the 1870 poaltlon
tar 1005 mUes ot the approximately 13 miles batween the narth jetty
and the Mad River br amounts V8171D1 trom SO to 3,SOO teeto The maim
mum seaward movement has occurred immed1atel;y north ot, and adjacent
to, the north jett10 The onl1 erosion, or shoreward movement of the
highcdflater shore line north or the north jetty indicated dur1rlg this
SOcnyear period beg1Ds at 8 point about .3 miles north ot the north jetty
and extends tar 8 distance ot apprQX1mate~ 205 miles I the maximum
shoreward IIlOV81ISnt amotmt1ng to 200 teet 0

150 The 1929 poslt1OD ot the ocean shore line of the south
spit 1s seaward ot the 18?O position from the south jetv, where 8

3,000 toot seaward movement is indicated, to 8 point on the shore
seaward ot Table Blutf~ or about 405 milee southerly ot the jetty9

at which point the 1929 and 1870 positiona intersect" South ot this
point to the mouth ot the Eel Rivers alternate stretches at erosion
eDd accretion are shoWDo The maximum shoreward movement, ot appr~1C1

mate~ .320 teet ~ occurred 1n the vic1n1t1 or the mouth or the Eel
R1ver and consisted ot 8 shoreward migratlon at the Eel Hiver Spito

160 The net ohange in the posltiOD or the h1ghm water shore
Una 1D the v1c1D1ty of the jett1ed entrance to Humboldt Ba7 during
the perlocS 1870 to 19~ i8 aD advance seaward both north ot the north
jet't7 aDd south ot the south jetty0 This seaward movement occurred
along an approximate .3mm1le reach ot the north spit measured from the
north jett1jJ and varied from 8 maximum or 3,400 feet adjacent to the
jetty to zeros 3 mUes north or the jettyo South of the south jett1
the seaward movement 8'Jttended along a 3~;QlmUe reaoh ae measured from
·the Jetty. The .maximum es8W1.Jrd £;dVJ.lnce or 2,600 feet occurred ~dJac6Dt

to the south Jett70
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lAVES

170 A study of wave action in the vicinity of the Humboldt
Bay jetties was made qy meane ot refraotion diagramso The charaoter~

istics ot the waves used for the diagrams are tor waves occurring
most frequently as shown in the Scripps Inetitution of' Oceanography
"Wave Report No 0 68ft

0 The diagrams were constructed for present
condltions of the bar seaward of the jetties and tor en assumed conQ

dltian in which the depths over the bar and areas adjacent thereto
were increased to JIJ feete The refraction diagrams indicate that
tor present condltiona waves are affected by the seaward submarine
slope ot the bar 80 that some wave convergence occurs before waves
reach or pass over the bar creato The crest of the bar produces
additional convergence so that waves either break on the bar or ado
vance toward the jettied entrance considerably higher than waves in
comparable depths elsewhere 0 The retraction diagrams also indicate
that waves advancing from any direction south ot westcnnorthwest will
tend to produce upcosst littoral drift along the south and north spitso

180 Waves with a height of 10 feet or greater ~ occurring most
frequently in the Pacific Ocean area in the vicinity ot Hwnboldt
Bay, have aD average period of 9 seconds 0 For this period the depth
over the barf assumed ae 20 feet, bas little effect on the wave height
so that the effect of refraction determines the height or waves sea~

ward of the jettieso Waves having a period of trom 12 seconds to
16 seconds are increased in height trom 15 percent to .30 percent$
respectively, by the baro This increase is in addition to the effect
of retract1ono

190 Comparison of the retraction diagrams constructed tor present
conditions with those drawn tor an assumed depth of 40 feet over
the bar indicates that no appreciable reduction in the height of
9casecond waves would occur with an increase in depth over the baro
The reason for thts is that the seaward slope ot the bar, in depths
greater than 40 teet, causes wave convergence before the 4Oo f'oot
depth is reaohedo However, tl.e increase in depth would permit prac'"'
tically all 9c second waves from the northwest and the west to pass
over the bar without breaking 0 Present depths over the bar cause
northwest waves and west waves to break when the deepCQwater wave
height is about 12 feet and 15 feet, respectivelyo For waves with
periods or 12 seconds or greater, the comparison indicates that a
bar depth of 40 feet would result in e decrease in wave height in
the vicinity of the entrance channelo For example 3 a 12....second wave
from the northwest now breaks on the bar when the deepe->water wave
height is about 9 feet or gr8atero When the depth over the bar :l.s
increased to /IJ feet J 12""second northwest waves do not break on the
bar0 These weves are reduced in height about 12 percent at the bar
and about 7 percen't near the Jettied entrancec
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LITTORAL DRIFT

200 Surveys of' Humboldt Bay Entranoe Channel in its natural stilte
(1851 to 188.3) show that it was 8 typical migrating bar channel~

shifting radially through 8 regular cyclical period from the north
to the south, and upon reaching the southern utremity of the bar,
reopening suddenly at the north end to repeat the cycleg Surveys ot
1851J 18;8, 1870, and 1875 show the pos!tion of the channel in various
phases of the cycleo Surveys of 1881» 1882, and 1883 show the rate
ot aJDlua1 change 0 Study of all the surveys over this 32ayear period
indicates 8 usual cycle of about 5 years tor channel migration at this
iDleto This phenomenon is a clear indication that the predomjnant
direction of 11ttoral drift is from north to southo A comparison
ot periodic stn'veys of the Humboldt Bar and Entrance is shown 01'1
Figure 5 ot this appendixo

210 With the inauguration of jetty cODstllluction in 1890, there
begen 8 series of interruptions in normal littoral transporto With
each increment in length of the jetties the bar was pushed seawardo
Consequent decrease in offshore depths caused the shore to advance
on each side of the 1nleto Interspersed vd:th progressive lengthening
ot the jetties was their periodic partial destruction by stOrmBo
The periods during which the jetties functioned a8 important littoral
barriers were relatively short and in each case ended when littoral
transport waa resumed in normal volume e1ther through or around the
jetties 0 Greater advance of the north shore as compared with the
south illustrates the effect of dominance ot dovmcoast drift during
these periods when the jetties were functioning as littoral barrierso
In 1917 the north jetty was rebuilt to within 500 feet of its ultimate
seaward endo Based on surveys made since that time it is estimated
that the annual rate ot aowncoast littoral drift is at least SOO,OOO
cubic yards 0

22Cl1 In 1934, 8 channel 35 feet deep and 500 feet wide was dredged
across the bsro A study of the shoaling of this channel from October
1934 to May 1945 indicates that the everage annual rate of shoaling
was approximatoly 29 ,000 cUbic yards during the lotayear period 0

The maximum and minimum annual rates of shoaling in the channel were
113 ,000 cubic yards and 16,000 cubic yards R respectively.,

IMPROVEMENTS PROPOSED

23 0 The improvements proposed tor the entrance to Humboldt
Bq consist or deepening and widening the Bar and Entrance Channel
to a depth at 4D teet and a width ot 1,,600 teet at the entranceS'
tapered to 500 teet between the jetties 8S shown on the plan ot imo>
provement map~ Enclosure 1Q



DISClTSSI01J

240 Except tor poriodic migration of the ends of the north spit
and of the south spit at the inlet to Humboldt Bay, the his'tory ot
shoreCiline changes prior to jetty construction indicates that the
ocean highowater shore line in the vicinity of Humboldt Bay was ge(>g
log1callJ" stable (J The inlet channel varied in positiol'l and depth
across the bar whichJ) tor the most part p lay shoreward of the 18ofoot
depth contour \)

2;0 Since construction ot the Jetties 1n 1888, the Humboldt
bar has shifted and reformed seaward of its 1870' position, and the
ocean highmwater shore line along the north spit has shifted seawardo
The seaward advance of the north spit shore line was most pronoUl1ced
upon reconstruotion of the north jetty in 19170 The position of the
ocean shore adjacent to the entrance to Humboldt Bay indicates that
the predominant direction of littoral drift is trom north to south,
or downcoastc at measurement of the accretion north of the north
Jett1 shows that the &Jmusl rate of downc08st drift is approximateq
SOC DOCO cubic yardso The shore line south of the south jetty also
advanced seaward 0 However, it is believed that without the effects
of offshore shoaling and frequent resumption of normal transport $

serious erosion ot the south ep1t would probably have occurredo

260 The Humboldt bar 1s believed to be characteristic ot those
which form at tidal inlets, created and fed by littaral material,
and serv1Dg 88 the path by whioh the 11ttoral material makes ita
way around the inlet and continues its passage along the coasto
'!'he position of the Humboldt bar relative to the seaward end of the
Humboldt jetties has been maintained 1n recent years, and this seems
to be 1Ildlcative ot the tact that the bar has reached 8 state of
equ1l1brlumo .

270 As stated above, the bar 1s now believed to be approximately
ateble I and the lnLet between the end of the south j etv and the
southeast end of the bar 1s stable except as the tidal range varieso
Substantially all littoral dr11't is passing the entrance and is maiDa
taiJl1tig the south spit and downcoast shoreso If the inlet is enlarged
to the dimensions pro}:osed,9 littoral drift will encroach on the channel
and wU1 be dredged as maintenance\) Because ot the very severe wave
aotion which prevails in this coastal ares, it is believed that the
volume ot material movement 1n depths more than .30 teet 18 much greater
than exists at less exposed coastal areaso Material deposited in
depths of .30 to 35 teet, at a location 3 i ooo to 5,000 feet south of the
south Jetty would , it is believed, resume normal downcoast 11ttoral
transport 0 If 11ttoral material dredged trom the channel 1s deposited
in water deeper than 30 to 35 feet the material will remain, and the
south spit w1ll erode a corresponding &mO'lmtc
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280 Although tihe annual rate of downcoast littoral drift is
estimated to be in the order of 500,000 cubic yards, the ma:Y~mum

annual shoaling rate or record during a previous attempt to dredge
a channel through the bar was considerably less than 500,000 cubio
7ardso Depth and width of the earlier dredged channel were somewhat
less than those proposed in the improvement now behg considered, and
it is probable that a substantial part of the littoral material moved
aerOBS the channelo Likewise s 8 portion of the littoral drift may
be expected to move across the larger channel now being cons1deredo
On a conservative basis the annual rate ot shoaling in the proposed
enlarged Bar end Entrance Channel is estimated to be 400$000 cubic
Jardso

CONCLUSIONS

290 It is concluded that:

80 The predominant direction of littoral drift in the
vicinity of Humboldt Bay is believed to be from north to south, or
downcoaeto The average annual rate of downcoast littoral drift is
estimated to be in the order of 500~OOO cubic yardso

bo The Humboldt bar is at present in equilibrium and serves
as a path by which the littoral drift makes its way around the jettied
inlet to maintain the south spit and downcoast shoresc

Co The proposed Bar and Entrance Channel wUl require
maintenance dredging of approximately 400,000 cubic yards anllually0

do The proposed improvement ~lll·have no harmful effect
on the adjacent shore line provided the littoral material dredged
as maintenance is depoe!ted south of the entrance in a depth not
greater than 30 festa

PART II =0 EROS.lON OF POINT HUMBOLDT Q HUMBOLDT BAY, CALIFORNIA

PRIOR REPORTS

30 c There have been two reports on the erosion of Point Humboldt
(also known 8S Buhne Point), Humboldt Bays Calitorniao One J dated
May 31, 1929 p was written in response to 8 letter to the Chief of
Engineers from the Honorable Clarenoe F~ Lea,. Representative :In Congress,
1st California D1strioto The second report, dated March 7J 1930 1
was submitted in, compliance with a resolution of the Committee on
Commerce of the Senate, adopted December 24» 1929 $ which reeds in
~a~tg
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That the Board of Erigineers for Pdvers and Harbora
be £':nd is hereby roquested, to revie17 the report (}D
Humbold'l; Harbor and Bay, California J aubmitted in
House Document No o 755, Sixty-ninth Congrees,$ Second
Session, with a view to determining the effect of the
jetties on the erosion or Point H\Dllboldt)l the etfE:ct
of such erosion on navigable channels and the best
method of shore protectiano

.310 The first report discussed the changes in the shore line
at Point Humboldt during the period 1854 to 1929 but made no recom....
mendations 0 The review report on Humboldt Harbor end Bay concluded
that the construction of the jetties had accelerated the rate ot ero­
sion of Point Humbold't s> but that erosion was going on before the jetties
were bullt and would have continued had they not been constI'ucted;
tbat the erosion of Point Humboldt did not appear to have aClversely
affected the channels in the Bay to any great extent; that protecQ
t1ve works must ultimately be built to provent further erosj.on of
the Point,il but recommonded that no modifioa.tion to authorize such
works be included in the project for Humboldt Harbor and ~'o

DESCRIPrION

.320 Humboldt Bay snd the entrance thereto are fully described
in the text of the main roport, in which there is also s map showing
the location of Point Humboldt with reference to the entrance to
the Bay (enclosure 1) 0 Point Humboldt is a knoll on the eSE-tern shore
ot Humbold't Bay direc'hly oppos1te the jettied entrance to U·,e Bay3

and 1s about five miloa south of the town of Eurekao The present
height of the knoll is slightly graatar than one hundred reetat
the highest pointe The bayward slope ot Point Humboldt is £.taep and
precipitous& its t.oe ~?orming the high...water lineo Shoreward of the
highest poin't or the ImolJ., the grot'tJld slopes gently and gre.dual~

into a lew $I flat area that has a height of about ten feet above mean
lower 10\\ wataro A sand spit, known locally as Hulme Spit$ extends
southwesterly from Point Hu.rnboldt, the Spit varying in size and poei,,"
tion from year to year~

GEOLOOY

J30 The area adjacent to Point Humboldt is comprised ot slluvium­
filled valley floors between ridges of Pliocene marine depoe1tso
F.arther eastward, older reeks of the Frsllc:tscen formation ar-e presento
Point Humboldt is pSl"t of the Pliocene marine sediments and is made
up ot 1nter~bedded layers of finet:;lgrained f reddish to buff=colored
sandstone and blue mud rocko This formation is known to underlie



the llI'Ca to the eas·t and ~outh from the logs of wells P1.lt down in
seurch for oil and geue. The structure of the beds indi<}ates that there
is 3 broad anticlinal fold p,hose axis trends NWe;)SE and :Ln general
lies between Elk River on the north and Salmon Creek on the south.o A
rault follov1s the trend or the Salmon Creek Valley 0

.340 Po:i.nt Humboldt is probably the last remnant o;~ a c·nce..more­
extensive 6Gries of beds extending over the areao The tlood plains
adjacent to the knoll or bluff' are made up of softer sedimentary
rocks which have already been eroded to the grade or tho present
streams 0 The rnaterial comprising Point Humboldt is 8 relatlvely
sort material$ easily el--oded by wove actiono

SHORE-J.llNE CHANGES AT POINT HWBOLDT AND VICINITJ

35c A study of changes that have occurred in the shore line
in the vicinity of Point Humboldt bas been made by comparing the
location of the high~water lUles shown on tmited states Coset and
Geodotic Survey and San li'rancisco District, Corps of EngineErs, mapso
Mapa ~ from aurveys made in 1854, lS?O I and 1903 by the HnitE.d Statea
Coast and Geodetic Survey and from surveys made in 1891, 19l1, 1926J

1929, 1931, 1939=40 I and 1946, by the San Francisco Dis·trict, are
available 0 These sur'tleys wore plotted to a common 80a1(3 ant! the
high~water linoa are shown superposed on Figure 20

COOPARISON OF HIGlicVlATER LINES

J6~ The position of the high~water lines shown on Figura 2
indicates that during the 92"'year period, 1854 to 1946, the shore
linG at PoL~t Humbold·t and points northeasterly and southwesterly
the).'eof i has receded shoreflsrd by amounts varying from 1 1000 to 1.¥~50

reate The rate of this erosicn hus not been regular during equivac

lent intervals of time, bu.t", except for the pos!tion of -the 1903 high=
water line» Duccessiv3 positions of the shore lino at Point Humboldt
are genorally shown. a s having moved farther shorewaru 0 The 1911 sur..,.
vey indicates that Bubne Spit disapl-:6ared £Jnt1rely except IC)r e smaIl
islet at the southwes'tern tip ot the apit~ The 1926 survey shows
the spit to have reformed 600 to 800 feet farther shore·ward than ita
position in 19030 During the period 1926 to 1946, Buhne Spit, bem

ginning at a point about 900 feet southwest of tho blut'.r, advanoed
bayward ss much as 400 feeto It :ts also to be noted th'lt during
the period 1926 to 1946 the erosion of the shore line just "liO the
northeast of the knoll, or bluff'.9 has beeu much greater than during
the poriod 1354 to 1926; a recession of l~OOO teet having occurred
during the last 20 years compared with about 150 feet during the
72 years from 1854 to 19260 During the period from 19.39 to 1946 ~

it is estimated that 866;.:000 oubic yards of tnBteriel ware eroded
from Point Humboldto
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ELK RIVJ!~R SPIT

37 <c; Successive ;surveys made since 19J..1 show the fOl'maii:l,on and
advance of a spit springing from shore at a point just sOll'th of the,
mouth of ,lcjhe Elk R111C:·:'o In the 35 years fl~om 191J. to 1946, the spit
haa adVEll'lCed a distance of about 6,200 fee·t 111 a northerly direction
parallel to the shore lineo The 19~..6 survey shoVJs the baY\verd tip
of the spit to be about 1,400 feet rJide and that 1.ts ba:fward edge
is from 300 to 1 3 100 fee'~ farther out in the Bay than 1'h Waf) in 19.390
It is estimated that 'tihe net accretion at E~ River Spi't beiiween
1939 and 1946 amounted to 461s000 cubic yardso

DEPTH CHAl\iQES IN HUMBOLDT BAY

380 Depth changes in Humboldt Bay in the vicinity of Point
H~boldtj Buhne Spit, and Elk Hiver Spit, YJere studied by cc.mparing
hydrographic surveys ztJade in lr;70:l 1939....19L:.O, and 19460 The net
change in the posi"tions of the 6.,." 12.., ~ an(~ la~foot depth cc·ntours
in the area east of the jct·i:;iec. channel between Point HI.Illbo1dt and
]Uk River Spit ~ between 1870 and 19;9.9 are summarized i1:1 the f'ollow=
ing subparagraphs g

I

a (l. 6.,..£ootJ~aptho The 6e-foot depth contour advanc.ed shorsm

ward along a line about 3,200 feet long extending north'3~Bt£rly from
a point roughly 1$000 feet west and hayward. of the preS(3nt ehore
line at Poi.'1·t Humboldto The ms.ximum shoreward movement occl;rred
off Point Humboldt and wae abol:;.t 500 feeto Erosion occu:c'red along
the east edge ot the present deepr>water channel connect:Ltlg v.ith the
Et1reka end Samoa ChannelsQ In the vicinity of the present 1:.ayward
t1p of Elk r~ver Spit, the 6-foot centour moved bayward along a 4s000~

foot :3ecti.on, the maximum movement amounting to 600 feerG: A. deep
area J with n JIl.aximum depth of' 1:3 feet, east or the main (~hsnnel and
lYing betrlGCn Elk River Spit anc1 Point H"umboldt i13 ShOttl11 lJ.f the 1939
s~rvey to be almost entirely filled, the 6.".foot centour :.isving moved
ncr.rtherly abov.t 7~OOO reete

b~ ~~ot.~~o E~cept fol" E)r-omion, or 6CO:~, along
tl1.e east edge of the c1oep"'rJc'r~el" channel leading to Eureka and Samoa
Channels, ·the 12.otoot contour ri~oved baywarc1, indicating deposition,
iIi the area between Point Humbc·ld·t and Elk Hiver c

c c. ~pt genth 0 Jl~ong 'the eSfrt side of the deep-watar
channel connecting wlth the Ettreka and Samoa Channels~ ~jhe la-foot
depth contour moved eE~sterly c In the area betwoen Point Humboldt
and the Elk River)) tho 18-i'oo"t depth contour moved bayward~
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cL;. Tho s:tgniricant changes in the water area bet·,feen Point
Htunbcldt .9.110 -;~hc present position of Elk River Spit duri.:1g -the p13riod
frcm 1870 J~o J.91.:-0 were a widening of the deep""vJator char.:l1£;l connocting
the Eureka ond Samoa' Channels) brought about by scour along the east
edge ot the channel; the f111ing o in of a deep area located between
Point Humbold~~ and the present tip of Elk River Spit; and a bayward
movement of the 12"" and ls-root depth curves ott Point Eumbt)ldt Q

390 Cc.mpsl"ieon of the 6.., 12co J 18<">, and 24-f'oot de.pth contours
for the 19.39 0 194.0 and 1946 surveys, as shown on Figm-e. .3, indicates
that in the arec. between Point Humboldt and Elk River Spit, apprax:1.c=
mately opposi·GG the entrance channel, the 6a foot to the 24....:~oot depth
contour movGd shorswardo The shoreward movement of the 6""foot depth
contour was the most E)xtensive a In two areas ~ one on the eust side
of the deep....TIutGr channel north of the entrance to the £:ay, the second
baywsrd of the northern end of Elk Piver Spit, the 6...foct t() 24caf'oot
depth contourc have advanced baywardo In the first area, a shoal
less than 6 feet in depth is ~hown detached from the 6=£'oot depth
curve, .and tho 12.-n£oot dopth contour bas moved s naximum of 300 feet
along a 2~OOO~foot IGngthQ The corresponding movoments for the 18~

and 24<Dtoot curves were 100 feot and DC .feet, roapec·tivoly,. In the
second area ~ the graatest movements of the depth contours o(:cmTed
near the north end of Elk River Spi·bo }..t this po:.n·c, the 6"£oot
contour shift~d 500 feet while -the 12-foot and lG~"i'oot cont()urs moved
about .350 end 200 f'ee'h 1 respectively 0 The movement of the ;u"GIIfoot
contour was not as pronouncod and only extended over a 600ej~oot lengtho
Betsoen tl:aso tY.'o areas, along a :3 j OOO foot length of the eElst edge
or the deep-wt:i.tcr channel, sccur occurred 1 and the 6.., to 24r ,root
depth contours moved easterly toward the shorG o The maximun movement
was 300 feet E,nd 150 feet for the 6-foot and 24"'foo·t depth (~ontOtlr6~

respect:7.voly:;l During the 6"'year period, it is estimated thElt there
was 8 net lose of 5L~3 ;000 cubic yards of material in this tlI'eao

It'IELDS LA~lDING CHANNJ~

l;O~ ~1.~ ~.1iU}g Q.b~2J. ~ill .th~ ~~wt:z ~ n,!Jll~;}\l §.r~o Con~
dition surveys of the Fields Landing Channel in the vic:tnit:r of Buhne
Spit were comparEld and etud:led to determine whether the spi1; was en~

croacbing on the channelo The surveys selected were mads af'·ter the
channel was dredged and before subsequent I/edl"E1dging, FIgure 4 is
a comparison of surveys made in J.935 and 1937, and surveys made in
1943 and 1944e Both comparisons show that shoaling, or mOVE:ment of the
depth contours toward the chanr.lel, occurred in the vicinity of Bubne
Spit 0 Dredging records also indicate that Fiolda Landing Channel
has a tendency to sho:~l in this area from year to yaaro This shoal
has earned the name of Buhne Spit Shoalo
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.tIJ. ,. m:J.dcllE: GrOT):;ld Sho(!l.~ .A::lother aroa of rHcu.r-i'Cn:t .shoal:iJ'lg
if:! at ·the ;;~G'a;ce ·t~th~;lds Landing Channel o ~rhis arefl is known
ae Middle GZ'0U11r.1 Shc~{J.1) Tho i;ondor~cy here is fOr shoaling ·~o OCCUlt

comple"'uel:.,r ~Gl'OE1S Jlihe channel c This area is shown en the -.,"j..cini'i;y
map on Figure A.v

TRIBUTARY STREAMS

42;) Tl":l"ee stre9.?i1s (Clark Slough, Elk River, and Salmon Creek)
e~tar that part of Humboldt Bajr fJou'ch of Gunther, or Indian:l Islandc
Clark Slough~ a tidal slough~ drains ~n area of about one squaz's mileo
Elk Hiver end Salmol1 Creek c1ra:ln areas of about 54 and 17 square m.i~ea,

r~spectiveJ.y:. In so far as iB known 1 no measurements have over aeen
made of the c10trltus carried lllto Htunboldt Bay ~ by either 3JJt River
or Salmon Cr.,c;;ek lS dtu'ling fiood pel"':todso At one time the areEt drained
by both s'treama was eJ·:·tensiveljf loggedc At the presel:l't time, Elk
~var clrains an area compri6ed~ for the most part1 of s9cond~growth

timber lands en which selectivu logging is now practicedo Even during
f~ood periods, Elk River is seldom able to break through Elk River Spito
S~ver81 attempto have been made to provide a channel across Elk River
Spit bu·t 'hh'3 RiveT has not been competel,l.t to maintain such ~l ohannelo

~3Q Salmon Creek, at prOBen'G a also drains a heavily t:Lmbered
region so ;;hat it would re Ite~1SCllable to (i):}~pect that the stream
c~~.I."ies ve:r~T lit1ile debriEio The olmer of land adjacent to Salmon
Creek, 8:t i'GB mouth~ has constx'u(rtod catchment wOl'1ks in an Eittempt
tb collec't the debris carJ.'ied by the Creek during floods in order
tb build up his land 0 The TIol~ks f consisting of levees and 1iide gates,
D.flve been in operation. fCJl' the past five yearso

WAVE ACTION

44~ The esstern shere of Humboldt Bay, from Buhne Spit to Elk
R;!.ver Spit, i::: exposed to oceUll W3V(;So These waves enter 3umboldt
BB.y 'i:l1J:'ough the jettiec entrance channel o Aerial photographs of
the Bay 1:-':1 the vicill1ty of the entrance channel show we,,-es :1mping~
11Jg on Point. Huriiboldt in a ma.nner likely to cause sand movement both
to the nOl"·{jb. end to the south of the point~ The fact that Point
H~.lDlboldt if, s'~ill eroding ind:lr,:ates that the l1avea not cnly undera

mine the eli-ffs but, aided by '~idal currents, also remove the materialo

SOIL nM/iPLF.B

l~5Q &W..§. s,£!mpledo Mechnnical analyses were made of soU samples
obtaj~ed from a number of areBS in Humboldt Bayo A description ot
the samples obtained in each of the areas is given in the following
sti.bperagrapha c.
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;:.' • EJ k Ji1P:J" S·n:i.t. Sanr,les 1?er<;. ottn:tncd from the uppe.j;>
"j-me .j ;,"'ci1".~ ," .-,'? +r:-;:: :jf;:;"l'{""p: ~~:;:: .., ~.,,,: .J.. <:11

40

onfJ t·,'J'ir.! leyaJ•.h 01" +'~n,-:'t S!.)_-1.':.· a'~ tr."I,eJ •• ~1. .._'\:..1 I;J ....1__ ..., -c.;. .. -,.1.. al~ .. \: \:,iJ,. .J'..~._. 'U '- .... 5 ~..., .....::: \,,;1.. W...". _ V .., 4

j;l$~ll ·(d.do 11,ne Q l;::Lve l)i.' th'~~::;ove:n r:mmplco cor:zis"Gcd of COUl'oa '~o ~'oJ'13r'}l

fine col·H3;3i. ~nl~H:.r, gr.3:? f;Q!ld ;d:;;11 only f. 'Grc,ce of shell~ These samples
had a medit.~') di8,fi~D-tO:t" of 0,;:.:5 n:tJ.lime·bsl" 0 The remaining -1.iWO samples
consi.stca err il mi:~-~u:r(3 of cohci;ionless gra~i sand e.nd rounder:: g-ravelo
The mecl.:i.an d:i.c.:net.m.... of the m:b:'ijUTe nos 0 'IL,,2 millimeter Q The sp(~cij~ic

g:....avi"iy of €z~ch (If' the sl::mples Has 2?680

b" RQi:~rM !.J!J.ml'!£l:ftt{. Sampleo Viero taken from the face
of the 1\luf',r e;,16 from the tOi::J of Poin"G BUluboldt o These samples
conslst:;;d of r~ rrd.xtuI'e ni' cohGnio111ess gray 81:d black sand, and
\~?m,acij,,\' moiGt, bJ.L1.i.sh""gray 1.:::Luyej-~ silt ni'M1 bluish....gra:v cl~y pockets c'

T~~0 median d].e.i!lc:tG~"s c;f these f;amples varied from 0,,024 to O<l'28
m:~11i:!llc~tej:'~ Samp:.es obi;ainl~d from the top of Point Humboldt COll~

fits·ted of soft to oomIjs.et b:('O";:11 cla:rey silt and clay vli"hh plant roots.,
The med:LHn d:i.am~t~n"D of.' the -top samples varied from 0 "OIL,. to 0,,035
m:ll1:l.me-\ier c

i
I

.c c: .Qr~llil ~~;,U~:l rrhe samples obijE;1ined from Buhn8 Spit were
J~ak0n f"E'omthe '-'.ppor 'GWC) inChi~~j of t,he Spj:ii at the meen 'iiicle linee
The sl::implcs 0cnt:;:l-~r'ljed of coarse to very filje t:snd J gray to black
in 001c,:1/; y:i~:lh a tl'aCf~ of shelJ. 0 The raedu\n diame'G0r or the samples
uas 0025 l:1ill~ae'~(}1"' 0

0: ~£;~j1t! ~.~:!iG 11'110 samples oht~.dn6d from th~ maan tide
line e.10l1[:; -the E:\~nth Spit conf;;~.8t(;d of coarse to fine ~:'G.!J sand with
som.e black snnd ~ l.'he Iil€,dian d:Lametcr of tr:.e samples ,vas 0 ~25 mil1imeterc

i 0, ;~2IQ~11:Hi:i .n.;f;],§~ Offshore e.rca samples W0re taken
IJGar Elk Ri70Z' SlJ5:t> Bul:·n0 Bpi"ii, end the Sou·th Sp:tt 0 E:t(~ept fOI'
-~i\~iO oamples obtal:rl-3d In sr.te:Llo\l wster northwos'h of Euhne Spit" the
mate:.:-:J_al C.\b·G~1i.n€;d was cCihesionlasEl gra:r B811d? ral1.ging fj:'om ver:y fine
"'''; ,.,. ....,.,,·t\f.'r. "/'-1.1"1 '" '~I:'f~-~"'" "'·~"','r..i·r"'n""·~' In~/.. O""" C' ·)t: "-0 0 '2' :r"'·~11im°J.~\"Vl\Ii.) ... I,",;;t. l>:Jd ....__ ll.' .... l!~-:,,~.:.~J..' '...1."\:'*111,:' I':;;~. V.l. ... ~u '0' .. ;.1 1I at,.:••• l.l..~.... QlI~ •.&.?

J~ !t3?8I;X). ol' ;~hel1 Vl~1G j:cn.lc1 in r.;eve:c'al EJ8'illl?les.~ The si~mples obtained
-l"l ~<-1'::1·1 0"" '"1·'·:·':'ri"\o·"'·:·Il!'·I~~'·:~ (d=' l'UJ"ll"C ;::.,...·it f·O"'l~:r.j ::rt,l~d of" blt-·j sh...flr"'y'.:-L

j
\;;1 •• l...... ..... ~., ... c~ U·.· ~JI J.. U ·.·.,...,·u ~ ,I.,. IJ .. ..\. ...}~y I IV J.. I;)..... v • W.. Q a. ,

cleyoy' 81.1t £;l-:,d :-1'8[111ic ma'b'teJ:' ~ and bluishpw'g:t·szj s;11-(jy sl~nc1 ~ith

p~CCGS of' l:-:r.'C.Yil1 oh{;llc.;, Gl"~d,ll fdz0 (If botih Sd:i!11:Jle£ ranged from very
f':,lne sand to clay! m~:di:?n d:lan::ters varied f1"Clil O~015 to 00025 miJ.limetero

I 46", .§!rll~:~;i .9t J~o11 '§QI~l?t1lli~u WIth thi3 .3ZC6ptJ,On (If the samples
obtained at Point IIlliilboldt and :1.11 sh.3.11oiJ -;J'I8'GfL" bay'.Yerd oi' Euhne
Sp:1:h~ the samples connis'ted oj~ sandJ mat~)rial iJith a truce cf shello
I.."1. 3ddi-li:lon, the Ell~ River Sp:d.", ssmplG3 con.tai-~10d Borne g::'avelo The
topDoil of. Point Etunbolc.t j.s ec,mposed of cJ.a~Te7 silt and oI'gamc
matE):rislo ~Che l);lYTISJ:d face of Point Humbold"t 15 composed or a mix.n
tUTO of sand ar~d clay" On tho basis of the solI sample analysis
i ~ is est:tma ted 'bhc:t frc:m 30 pEtrcent to 90 percent p or an average ~

s~y, of 50 parcent~ of the m~terial composing Point Humboldt would
be suitable beach materialo
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DREDGING IN HUMBOLDT BAY

470 The main cbanneie to Eureka and Samoa, in the northerly
part ot Humboldt Bayp are relatively stable and, except for dredgCD
1J1g to new project depths~ have required very little maintenance dredge:>
ing since 1930 when compared with the maintenance dredging of the
Fields Landing Channel 0 During the period July 1940 through June
1947 i a total of about .371'000 cubic yards were dredged from the
Eureka and Samoa Channels ~ while about 556s-OOO -cubic yards were
removed from the Fields Landing Channelo

PRIOR PROTECTIVE ACTION

48 0 Beveral attempts were made to protect the low area north.,;>
east ot Point Humboldt b.f timber bulkheadso These attempts proved
unsuccessful as wave action undermined and washed out the structureso
Bo r~ther attempt to rebuild these bulkheads bas been -made since
about 19.350 The Northwestern Pacific Railroad Company:a right=otco

way parallels the Humboldt Bay shore line~ starting at a point northm
east or Point Humboldt and extending to the Elk Rivero By the plsco

1Dg ot random riprap and the construction of bulkheads composed ot
old railroad tie8~ this company has been able to maintain its righteD
offtway against wave actiono The maximum weight of stone used tor
riprap is approximately 5 tonso

. 490 In 19489 Buhne Bpit was subdivided Bnd developed as a
small~boat anohorage Q Since then g the local prope~ty owners have
been forced to protect the Bay side ot the spit from wave 8ction~

and have placed miscellaneous r1prap along the Bay shore 0

DISCUSSION

500 There are tour possible sources of the material shoaling
Fields Landing Channel~ These areg (a) sediment brought into the
Bay by tributary streams; (b) readjustment or material within the
Ba~' by scouring of slopes and/or erosion of banks; (0) littoral
material deposited in the channels by waves and tidal currents or
by winds; and$ (d) material eroded from Point Humboldt o Due to the
nature or the areas drained by D and the size ot the streams enterco

ingg Humboldt Bay, the amount of sediment carried qy these streams
is considered ins1gn1f'1canto

510 The most marked readjustment within the Bay in recent years
occurred in the shallowDwater area between Point Humboldt and Elk
R1ver Spit and 8 t the Elk Hiver Spito The historical change in the
water area has been one or shoalingo However, during the period
1939 to 1946 there was a net 1088 of approximately 54J,000 cubio
7ards ot bottom material in the wster ares p " or about 78j1000 cubic
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yards annually 0 Elk River Spit has been e.dvencing northerly since
1911, and in the period 1939 to 1946 there was an accretion of
461,000 cubIc yards on the Spit, equivalent to about 66~OOO cubio
yards alm\1ally 0

520 L1ttoral mater~l may be depoe!ted within the Bay by waves
and tidal currents or by windso The relative stability or the Humboldt
bar and of the shore line or the South Bpit $I however, seems to !nm

d1cate a fairly constant supply from littoral sources, so that any
littoral materials deposited in the vicinity of the jettied channel
ultimately are redeposited on the bar or move past the jettied entranC80

5.3«: Point Humboldt has a history of erosiono In 19.30 it was
estimated that 2,500$000 cubic yards of material had been removed
from the Point since 18540 Between 1930 and 1946J an additional
1,,474,000 cubic yards were erodedo The average rate of erosion between
19.39 and 1946 was approximately 124,000 cubic yarde per yearo Of
the total amount of material eroded, it is estimated that about
SO. percent is coarse enough to settle out and cause shoaling in the
Bay 0 Therefore I Point Humboldt may be considered to have contri"
buted about 62,000 cubic yards of shoaling material annually dur1ng
the period 19~ to 19460

5/+0 The average annual rate or shoaling in Fields Landing
Channel during the period 1940 to 1947 was about 80 ~OOO cubic yardso
The total measured losses and acoretions in the vicinity of Point
Humboldt are 140 i OOO cubic yards and 146,000 cubic yards, respectivelyo
The close agreement between the two sums would seem to indicate
that the ahore line and offshore depth changes in the vicinity ot
Point Humboldt are local in charactero It would aleo seem tilat
the materiel shoaling Fields Landing Channel is derived either trom
Point Humboldt J from the water area between Point Humboldt and Elk
River Bpit, or from both areas 0

550 It is believed that the erosion or both the orrsha~ area
near Point Humboldt and the point, itself', is due to wave aC'~ion

aided by 'tidal currantso Waves entering Humboldt Bay agitate the
bottom material and then continue on to tmdercut the bluft and ad=
jacent shore 1ine o The coarser material eroded is transportod by
.ves end c~nts to both Buhne Spit and EJl( River Spit3 Blllme
Bpit is considered only 8 temporary repository, and waves and currents
eventually carry the material to the aeepel- waters of the Fields
Landillg Channel 0

560 If' this analysis is correct, the shoaling of Fields Lande
1Dg Charmel could be materially reduced by either revetting the shore
line at Point Humboldt or by a barrier groin springing from n suitable
point on Buhne Spit, provided the work could be economically justified Q



The revetment would extend from the southerly end or the structures
now proteoting the railroad rightClllo!,couay to the southwest side of
Point Humboldt, a distance of approximately 5,200 feet o

57" The barrier groin p springing trom Buhne Spit, would extend
hayward about 1,200 teet to the 12~toot depth contouro Both the
revetment and the groin would stsbUize the eroding shore 0 The
groin~ in addition, \lould impOlind material oarried by the last remnant
ot the ellb flow from the north Bey which, considering the relative
sizes ot the north and south Bays, would continue after the fiood
had started both in the jett1ed entrance and in the Fields Landing
Channel~

580 Although it is believed that the barrier groin would reduce
the shoaling considerab~ in Fields Landing Channel, such an etfect
could not be expected immediatoly c In some respects the barrier
groin would be an experiment and, if 8 1$2000foot length of groin
can be eoonomically justified, it would be well to construct only
a 600.,toot length ot groin initially0 Should the 600....t'oot section
prove 6uccesstul s then the groin could be extended to its ultimate
length0

CONCLUSIONS

590 It is concluded thats

a 0 The principal sources or the material shoaling Fields
Landing Channel are Point Humboldt and the shallow-water area between
Point Humboldt and Elk R1ver Spit 0

b o The mater:lsl eroded from these sources is deposited in
the Fields Landing Channel by wave and current act10nc

Co The shoaling or Fields Landing Channel could be mater'"
ially reduced by e1thor revetting a ; ,200a foot length 01" the shore
line of Point Humboldt or by the construction of 8 1,200-foot barrier
groin springing from Bulme Spit 0

do Both the revetment .and the barrier groin would stabieD

1iz8 the eroding shore at Point Humboldt, and the groin would:J in
addition, impound material eroded trom the shallow~water area between
Ilk River Spit and Point Humboldto

eo Subject to the economic justification ot the tulJ.
ID200-.foot length of the barrier groin, a 600-=-toot length of groin
should be constructed initiallyo

to It the initial length ot groin proves suecesetul:a the
barrier groin should be extended to 1ts ultimate lengtho
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APPmIDIX B

OCEANOGRAPkY OF COASTAL HARBORS

This appendiX has been reproduced from the following
documentg

OiBrien~ MoPo
no do [Oceanography ot Coastal Harborso) On file

U0 So Army, Corps of Engineerse Beach
Erosion Board'9 W~shin~ton~ JJ 0 Co (Unpublishedo)



!LtlmOLDT MX:

Humboldt Bay is formed of two tidal basins s of which the larger Olle
is north of the entrance t; On both aides ot the entrance are low sand
spits, an unusual circumstance c The south spit is 4 miles end the north
spit is 7 miles in lengtho The entrance is approximately 22 miles north
of Cape Mendocino ~ where the alignment of the coast changes abrouptly and
where the most northerly of the submarine vc.lle;ys is located!

The fresh water run-oft into Humboldt Bay is too small to have 81.f3
effect on the currents but the debris brought down by the small creeks
may be important in the etfect on the tidal prlsmo

The mean amlusl precipitation at Eureka is 21 incheso

The bottom slopes seaward at about 10 fathoms to the mile directl7
west or the entrance (/ At the submarine valley between the entrance and
Cape Mendocino!J the elope is considerably greatero There are no reefs
oftshoreo The bottom is shown as aand out to 30 fathoms beyond which
tine grey sand and mud are shoDo

.!m-CD'l'he prevailing direction or the wind at Eureka 1s 8S tollows!

MONTH

JANUARY => MARCH
APRIL
MAY
JUNE
JULY
AUGUST l;D SEPmmER
OCTOBER a NOVEMBER
DECEMBER
ANNUAL

DIRECTION

N

•N
8m
N
Nil
N
SVl
S tv

The average velocity is 50) miles per houro

The wind "rose" on the chart of 19'Z7 gives the tollo\v1ng data on
the direction and intensity or tho winds 0

DIBBiTION 1 ." 10 (mQPoho) 10 crt 20 (mopoho) 20 ~ 30 (mopoh~)

JmMRER .Ql JMm m DA8

R 49 27 7
BE 18
E 18
BB 57 13 2
S 27 14 1
sw :34 10 1
W 28 :3
Nfl 44 11 138



IP>ES and CURRENT~..The ranges of the tide at Humboldt Bay are 8S tol1oViS8

LOOATION _ MNGE

SOUTH JETTI 405
BUCKSPORr 406
FIELDS LANDING 406

DIURNAL RANGE

604
60;
6 0 5

The tide exh1tdts a diurnal mequal1ty with the ftlong runmoutrt tollow1ng
the higher high vater0

The tidal area ot the bay at high water is 2.4o~ square mileso The
tidal prism 1s approximately 120 square m1lemfeet between wmw and MLLWo
The corresponding meaD veloclty on the long rUDCDout 18 107 teet per second
between the ends of the jett1eso

The Coast Pilot contains no statement regarding littoral currentso

The chart showing the survey ot Jtme 1923 carries current arrows ind1­
catmg that the flood currents enter the channel between the jetties and
that the ebb currents ooncentrate and flow westward trom the end ot the
South JettyQ Persons familiar with the entrance stated that the fiood
currents come in rather evenl)" over the entire width between the jetties
but that the ebb concentrates along the South Jettyo This current system
was observed by the writero Local residents also state that the SUllDller
littoral current is northllSrd,
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1914 JUNE

1914 DlI:WBER
1915 JtmE
1916 MARCH

(JUNE
1916 (AUGUST
1917 FEBRUARY
1917 JtmE
1918 JANlJARY
1921 JANUAF.I

1851
1858
1870

1875
1881
1882
.1882
188.3
1911
1912
1913

(APRIL
(:TUD
00TOBER
HAY
SRPmmER
MAY

21
22
14
10

14
12
12
15
19
22
22

20

25
25
20

19
20
23
2:3
19
21

67
t6
72

80
S9
67
6:3
50
6.3
61

53

70
70
72

80

81
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Entrance at about same location 8S in 19;;;)

Channel near south spito
Jetties started 19920
Distance between jetties, 2000 resto
Jetties rtm about N Wo

South Jetty reconstructedo Main channel
follows South Jettyo
Channel follows South Jetty
Channel follows South Jetty
Erosion south of South Jetty0 Sh08ls
tormed between jettieso North Jetty
reconstruction etartedo

Charmel follows South Jettyo

Best Channel runs northo



!DB MONTH
mit~

'l'HRQAT DIREpTION .Ql': RWm
DEPTH JIDTH A%~ IM.RC~

1921 JUNE 24 62 NNW Channel meanders between jetties A

1923 JUNE 25 59 fi Channel passes close to shore ~d
ot North Jetty then cuts across
and tallows South Jetty0

1926 JUNE 2S 63 Shore line north of North Jetty bas
built out 2700 teet since 191'1\\

61
Slight accretion south of South JettyQ

1927 JUNE 27 Bar skewed to northward of jettieso
Shoal between jetties holds mUr1

67
channel against South Jettyo

1929 JlJ.NE Main channel tollows shore end or
North Jetty and then outer halt of
South Jettyo



SAND SAMPLES and PROFILES-aSand samp1eIJ from the beaoh on each side or
the entrance but none were availabie 11rom the bar0 The sieve analysis
showed the following results:

NORTH OF NORTH JETTY 26A
SOUTH OF SOUTH JETTY 27

LOCATION DESIGNATION ~ DIAMETER
(INCHES)

000152
0000795

SLOPE
(DEGREES)

7

The sand has a much darker appearance than sand at any other location
included in this report 0 A petrographic examination might easily es'""
tablish its origino

~ ljO\'EMENT-goAlthough attempts have been made to determine the dirac...
tion of sand movement at this entrance I 11ttle success has been achieved
which may indicate e1ther no drift or 6 drift 1n each direction, depend"'"
ing on weatherJ of just sufficient magnitude to leave the net movement
as zeroo In the Proceedings of the American Society at Civil EtJgineers
for 1901, Co Ho McKinstry states that flat Humboldt Bay, there is said
to be no well defined resultant drift, the movement to the south during
the I summer about counter balancing that to the north in wintel.o It

MrQ E. Do Hughes~ who was connected with the 1mprovementa at this
harbor tor many years~ states that the bar channel exhibits a cyclic
motion breaking through towards the southwest and then worked around
to the northweatc The rate of drift of the bar channel 1Ia8 gt-eateet
near the original break and decreased as the channel svnmg northward Cl

In its final pooition, the channel often paralleled the shore and a .
new break southwestward occasionally occurred while the north channel
was stUl openo Tbe channel seemed to be most stable when in the noz'th...
weet directiono
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This cyclic motion seems to have baen established beyond a p06sie

bility of doubt by data obtained from pilots and by direct obuervatiOilo

Following the construction of the jetties, accretion occurred on
both sides of the entranoe r the greater amount being on the north s1deo
As the accompanying sketch shows» the accretion north or the entrance
extended at least 6500 teet aDd had a maximum width of 2500 toeto
The jetties make an angle of 8 bout 700 with the general trend of the
shore line and it is to be noted th£t the greater till occurred in
the acute angle on the north sideo The accretion on the south side
had 8 maximum width ot 200 to 300 feet 0 The writer is ot the opinion
that the fill on the north side occurred because of the protection ot
the North Jattyo Waves approaching parallel to the 8hore~ race in along
the ! south sides of both jetties while on the north side there is relea

tively calm watero The accumulation occurs in the most sheltered ereao

The de.ta presented indicate 8 northward sand movement bu1; there
is considerable uncertainty on this pointo

An interesting feature of the improvement 1s the erosion at Point
Humboldt$ where the shoro line has receded a maximum of 1200 feet since
18540 This erosion has been accompanied by the development 01' the
Buhne Spit southward of the pointo The vertical cliffs resulting from
the erosion are 100 teet in height" In the natural condition of the
entrance ~ Point Humboldt was partly protected from direct wave attack
by the south spit 0 Since the improvement of the entrance, tlrl.s protecD
tion has been removed and in addition the jetties seem to aot 8S 8

funnel which directs the waves towards Point Humboldt, regardless of
what their original direction may have beano The waves r 1mnirJg in
through the entrance not only grind away the base 01' the cliffs but also
transport the material away along the shore, so that the rate or erosion
does not decrease due to the accumulation of debr1so

STROOTURES~aThe entrance has been improved by means of two randomomound
jetties, which ere parallel over the greater portion of their length
and 2000 teet aparto The maj.n axis of the jetties makes an angle or about
700 with the general trend of the shore linoo

The South Jetty was started in 1889 and completed in lSC)<;·o The
North Jetty was started in 1892 and finished in 18960 By 190;·p the
outer third or each jetty had been beaton down by the sea to CIr below
low water0 In 1911, the conditioD ViBS 8S indicated in the p1E.n (on
the following page) the section ot each jetty seaward or the points
marked "Elev Oooa being at or beloVil low water 0 It The South Jetty was
reoOnstructed b9tween 1911 and 191; and repa1:red. 1.rl 1921 0 The North
,Jf-\'~;t~ ·ff~i.{·~··(~·~''':'J \; :.. -~ ',1,\~:~i· ".:('::b ~):~,;! 1',):'6~

143



P.~incipal data 011 the jetties a;:.,'-e ~

SOUTH J~TTY--Length 8000 feet
Height of crost +12 J above MLLWo

Specifications for stone
Unit weight

NORTH JETTY-~Length 6000 feeto
Haight of crest +12 1 above MLLWo
Specifications for stone
Unit 'w3ight

The j.mprovement of the entrance has been partially successful but the
bar is dangerous in bltd weather and probably will always be 300 Thf3
distance between the jetties 10 too great for the tidal prisn with the
result tlwt the channGl meanders between them and the channel over the
bar docs 110t remein fL~0d in position~

The original height of the jetties at the completion of the last
:-.'construction !las nP1=roY.imately +12,feet above MLLVlo The i1mer portion
....'( 'I held °tiogetiher by a concreto cap poured in place and a pa::-apet was
:.:':>."'.7idad or! the south side of each jetty:) At the aea ends o:~ both
j0"t tes, pra-cast blocks or concret,e weighing BOO tons each l~re usedo

\3 tha accomp8.J'l..ying photographs show, the concrete blocks at the
a('3"~;!,'S have not been completoly successful due to the remo'ral of stone
fl"'cm L~ 1.0£:1th the blocks, allowing -them to slide ofr the enronkment 0

Ins~\.c:(; ~;,e sea ends, the jetti£~a appoar to be stable but the~r have not
been i:c, .lace sufficiently long to decide this queationo




