The Great 1906
Nor:ithern Ca//forn/a Earthuake

/ quuefactlon on the banks of the EeI Rlver near Port Kenyon  Plhoto by Edna Garret

The Strongest North Coast Temblor

in 150 Years of Written History
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Why North Coast residents should be interested
in the 1906 "San Francisco” Earthquake

The 1906 earthquake
didn’t just hitiSan
Francisco:

. " Crescent City
Viajor damagerexeNneEd

Eureka 2\

from Santa CruZerAlcal S <

The earthguakenweshiell
In Seuthern OregeiiEE
most of Nevada

It was ol SttoneeEst
historic earthquiake ' T e

Someday ihernertnern  Sant Andreas: faulirwillSrupture
again, damaging buildings! and" cuiting us off from
the rest of the state for days or weeks.
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1906 Earthqguake

Largest California earthquake in the past 150 years.

Humboldt and Del Norte Counties
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I Orange bars show how much
the fault slipped in feet

The fault rupture extended nearly' SO0 miles —
from Santa Cruz to Southern Humboldt County
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1906 Earthqguake

Plate Tectonic Setting

—=<==—North American Plate

Diverent

Transform

Convergent
Mendocino
triple junction

Pacific Plate

The 1906 earthquake rupiured the transform platie boundary
between the North American and Pacific plates
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How big was the 1906 Earthqguake?

ENERGY RELEASE Reradiated Solar Energy [
| Energy Release

The 1906 earthgquake was California’s | ®2004 Indonesian carthquake
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How did the fault move?

Strike-slip fault

The San Andreas fault is a
strike-slip fault.

The ground on each side ofi the
fault moved horizontally.
Largest measured slip was: 2
feet near Point Reyes.

Before the 1906, eartinguake, Mosiiges] 0EiSIERpGUE NGl
earthquakes involved veriical oVemenislCObRa eibrs iy e NiiEs)

large earthquakes: colldNepURESIIZIRENS] i)
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What if the 1906 Earthquake happened now?

MMI ShakeMap for the 1906 earthquake predicted by Working Group 2002

Scientists:  estimate that if the 1906
i Shiappened right now:

CNPSONORS o0 people wouldidie
ENIGON000MGr250,000 people would! be displaced
CVould coest at least $150 billion to repair
demeaged buildings

inl Humboldt County The area of damaging
shaking would be about twice as large as the 1992
Cape Mendocino earthquakes, disrupting pipelines,
utilities, roads and bridges, and cutting us off from
the rest of the state for days or weeks.

In Del Norte County People would feel the
earthquake but there would be little damage.
However, roads to the south would be impassable
and power could be disrupted.

fol| Vioh | Lght |Mbderate| Stomg |Very ctong]  Severe Vot | Extrome
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Someday the northern San; AndreassailyailiNsI e NRIIoy Il EAaN,
earthquake. Recurrence estimaesiaeNs ey AV NNl 2SI A1l
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1906 fault rupture was mapped in Shelter Cove

After the earthquake, geologists
studied the fault area from
Santa Cruz to Humboldt
County. F. E. Mathes mapped
the Shelter cove area.

Photo by Gary Carver

Pt.Delgada \?@K

{
\Wharf

2 Shelter
Scale in feet (approx.)
L .

o oo 2000 3000 4000 500 Cove e v i v Same area in 1962

[

F16. 11.— Map of country north of Shelter Cove, Humboldt County, showing A. Fault-scarp passing thru saddle at head of Wood Gulch, looking south-southeast.
aunxiliary faults in relation to main fault. F.E. M,

Mathes’ map from the 1908

Photo of scarp interpreted as 1906 rupture.
State Earthquake Investigation Report

From the 1908 State Earthquake Investigation Report
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What happened in San Francisco?

the ground shaking.
Uaker Dynamiting

Painting by William Alexander Coulter: ; IR ¥ 4 "‘ : -  7.~ R '.i a

Many spectators used boats of all sizes to watch the great conflagration View of downtown earthquake and fire aftermath
including 17 year-old Cecile Clark, an undergraduate at UC Berkeley. Photo by Arnold Genthe, Print by Ansel Adams.
Cecile founded Eureka’s Clark Museum.
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What happened in San Francisco?

Ground shaking and liguefaction was; much stronger in aneas; of
SElit sediments and artiicial il

Entire San Andreas (1906 Quake) - Magni

PliotoFairmont Hﬂ

ermnoisyet-opened Fairmont Hotel on the

mage in the earthquake but was
by, the ensuing fire.

sisc

Brannanand Sth Street =

IO USGSs
P S |

The three-story Valencia® Hotell on e S e N2 O Githern USG5 | Cracks  caused by
Valencia Street, between 18th and 19th Howard Street (now South Van

liguefaction of filled
Street, toppled over, killing an estimate  Ness) between 17th and 18th /‘ \.:tm'!;;. ground on Bluxome

200 residents. This section of town was  Street. Many buildings tilted on | SN USas g:;::’ e St

built on the filled-in Mission River  their foundations as the ground Spread failures on Bryant
drainage. liquefied. Street near 8th Street.
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At least 3,000 people lost their lives ‘”Emm'“ |

Greatest single fire loss in US histery -
522 city blocks destroyed

More than half the population (=250,000)
homeless

$524 million property: damages) @eosdoliars)
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What happened elsewhere in the State?

Significant damage occurred in communities; from Santa Cruz to Humboldt County

_Tomales Bay

Train thrown ige]g! ralls

=== Photo by G.K. Gilbert, USGS

at Point Reyes Station. al ' : . ,
plcenter/ ‘ “, The East Bay wasn'’t hit

Santa ,ROS§ S A\ *, nearly as hard but some
L e\ s PN brick buildings were badly
e damaged.

Los

Santa Rosa may have suffered
the worst damage - almost all the
buildings in town were badly
damaged and the collapse of the ‘
City Hall (above) was spectacular. Damage was particularly severe at

the new Stanford University Wood house sp||t in half by
campus in Palo Alto. the fault rupture.
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Eureka
(population ~10,000)

Numerous dewned
chimneys

Broken glass
Water sloshed
tanks

;o P] s

SRUSERITRETH §f &
from shelves _ T Bt g ! |
No major damagene, e — e

structures

"..Daly’s front were cracked into small fragments in that manner, as I saw when I went down to work at 8 o'clock. F Street looked quite
wrecked. Daly’s store especially. The goods were thrown from the shelves there and things thrown all over the floor. Our office had two panes of
glass slightly cracked. It will be a long time before all the plate glass is replaced, for it will have to come from the East. Minerva on the Court
House was tipped to nearly 45 degrees so she looks as if she were just ready for a high dive, but the Court House was not otherwise injured at
all. They are starting now to put up scaffolding to restore Minerva; it will cost several hundred dollars to do it. The Grand Hotel lost most of
the plaster from the first story. The Winship school escaped with a broken chimney, some cracked plaster (not very bad) and the upper half of
the flag pole snapped short off. Nearly all the window glass was broken out of Ohman'’s old store, giving it an even more dilapidated

v

appearance than usual

Excerpt from letter written April 27, 1906 by Joseph Prince Tracy (1879-1952) to his sister, Edith, then a graduate student at Radcliff College, Cambridge, Massachusetts.
Courtesy of the Humboldt Historical Society
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A San Francisco Earthguake Survivor

AnBihErR cERtERnIalWERT
unirloticee irlls eelr ~ irg Sielile of

George Zehndner,
Courtesy of Humboldt County
Historical Society

George Zehndner was an Arcata pioneer and an admirer of
President McKinley. After McKinley’s assassination in September
1901, he commissioned San Francisco sculptor Haig Patigian to
cast a bronze statue of the fallen president for $15,000. The statue
had just been completed when the earthquake occurred. The
earthquake knocked the statue over but fortunately its fall was was
broken by a plaster model nearby. The structure housing the statue
burned to the ground and the statue was presumed melted. A week
later, Patigian was allowed to return to the area and found a group
of men standing with it. They had rescued it from the building
before the fire consumed the building and left it, hand pointing
upwards, in the street. It had taken some smoke damage, but the
bronze sculpture was mostly unharmed. It arrived in Eureka on
May 1, 1906 and was officially presented to the City of Arcata on
July 4, 1906.

Ry
st Collection §

] : Humboldt Historian, Nov. Dec. 1987
Preparing to install the statue, July 1906
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In Humboldt County,
Ferndale suffered the

greaifesi . darmage

'TERRIFIC SHOCK. [ .
OF EARTHQUAKE:: After the_Quake},

Newest and and Best Values

in Men's and Young Men's

Less in Femdale Alone Will Reach into the Thousands, and Heavy
Damage is Reporied Thooughout e Couily CLOTHING

Our New Panama, Mackinaw § |
and Straw

HATS | RN 0 .
T Earysmorning April 18thi on Main Street. Damaged
. ; GenerallViercantile is first building on left. Losses in
K030, BV R O et le were lestimated at over $100,000.

THOS MCTERNAN, Mgr.

Headline of the Ferndale Enterprise o p—0 86 $

{The City and Nearly all the Coast Towns Visited by the Shaks. Awfu
Devastation is Left in Its Wake,

hoto by Edna Garrett, Courtesy of Ferndale Museum

Aoy PR W

i\ Loveland’s Store, 455 Main Street. This is the only

R Co”eé;‘}'; known interior photo from 1906 in Humboldt

: — — County. The building suffered little structural
damage and is currently the Black Smith’s Shop.

Ferndale house was moved off the foundation and the
chimney toppled.
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707 of the Ferndale buildings of 1906
are stillin the fown, today!

APRIL 18,
1906

PHOTO BY EDNA GARRETT,
COURTESY FERNDALE MUSELUM

APRIL 8,
2006

PHOTO BY ELLIN BELTZ

——

FERNDALE, CALIFORNIA - NORTH FROM 300 MAIN
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Ferndale then and now
The White Eront Store, 394 Main Street

(One of only two brick buildings in Ferndale in 1906)

“I'he store of the J. Gollober Co., formerly the Boynton and Hall place of business, was. treated as badly, the
bricks: from the: front covering ther sidewalk tor a depthi or several feet. he. sides; were: shaken down to; Some
extent, anad.thertowerin which hung the fire. bell-was: thrown torthe grouna. remdale tuerpise Apil 20, 190

eIt EFO TS HOERNAS]
demolishediantersthenearthguakes
A YO P Tihe neo-classical” Ferndale!
of Peser Pabmguisi Collection thatireplaceditwasibuilthin o

Banki

Photos by Edna Garrett, Courtesy of Ferndale Museum
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Ferndale then and now

Milwaukee: Saloon, 393 Main; Street

Built in the Eastlake-
Stick style in 1896, in
1906 the building housed
a saloon on the ground
floor, a lawyers office
and a house of ill-repute
on the second floor. The
lower floor tilted tor the
north in the earthquake
and all of the downstairs
windows were broken:

| 393 Main Street in 2006,
369 Craigf Sieet currently Hobart Galleries.

Cas The Kinetic Sculpture Race
The two-story woode <55 - ul began here in 1969.
boarding house suffere 1 '
severe damage to th
upper floor, chimney and
porch. The upper floor
and bay window were
subsequently removed, 4 ¥ — A ; Moy
= r mmmue-u T, kg, o IR

(W
a modest home. _ Photo by Edna Garrett Courlesy & " s -EOMMON 369 Craig Street, 2006
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Ferndale then and now
339 Main Street

The General Mercantile (owned by the Russ, Early and
Williams, Co.) had been; completed only four months
befare the earthguake and suifered complete loss) of
thebrickpanapetand allftie glassiwindews:

__—April 1906 April 1992

Tiher building was: repaired” and continued as a coemmercial
establishment; until" 1992 when| it suffered! similar damage ini the
Cape Mendocino earthquake. It was demolished and replaced
with a wood structure.

April 2006

oto b
—
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Ferndale then and now
Knights; of Rythian; Castle, 607 Main Street

Photo by Ednp Garrett, Courtes;_f_of the:F éj_‘n_fi_lale Mu:veum

EerndalesiPythian Castle was knocked
)

iorkilter-by the earth-quake. It was
Bpairediand continued to function until

I
19Z6BWhEennitwas: torn down for a gas

Today the Ferndale Pizza
Company occupies the site.

Photo by Edna Garrett, Courtesy of Ferndale Muse
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Eel River l/a//ey The Eel River Valley was hard

hit by the 1906 -earthquake.

Fewer than 2% of chimneys in

ther Eel River Valley remained

intact..  Water tanks and

windmillsswerne  thrown from

- ERLTS ioupdaens,  Liguefaction was

A e el s i IOPBEIVEA) throughout the area.

Landslide (in box) FAndsalong the Salt River slid
near the mo .

hundred feet on

. At Centerville Beach

ofi hillslope slid into

Bank failure on the Eel River near Port Kenyon
due to liquefaction.

Liquefaction on the ban kS Photos by Edna Garrett, Courtesy of Peter Palmquist Collection
of the Salt River.
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Comparing 1906 and 1992
1906 was: probably stronger

The 19928 ‘magnitude 7.1 Cape
Mendocine: ealtheuaker prodlceds stiong
ground shakineRstireuEheUNSOUHEN y =
Humboldt County and Caused oVar $60 3981 Main; St infEerndaler suifered similar damage in the 1992 and 1906

earthquakes However moreror ther parapet wall fell and all of the

million N’ dameagesNBIEReEIizEN

was very similaEE eoIWEVE e JJOo
impacts: covered e EEETRziEERElidmVETE!
plejgesiav=iesl ) 1906 licjusfaction weas
ool gl o o)zl 2iric) Flelds Landing

) vvere Seer Ir)

Shaking Strength

Violent: Well-built structures
damaged

/[l Severe: Brick and masonry
structures damaged

\Y/[ll Very Strong: Chimneys toppled,
heavy objects displaced

Vi Strong: Windows broken, cracks,
items knocked off shelves

v Moderate: Felt sharply, a few
items toppled

[\ Light: Felt by most, sleepers - g/ | | Shelter Cove
awakened.
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Humboldt Bay Region

The Humboldt Bay region was not hit as hard as the Eel River Valley, but all the
communities on the Bay experienced damage.

Arcata - 30 chimneys; were knocked dewn and the walls: at: Brizard's, store (Jacoby
Storehouse) spreadl apart. A vast quantity: ot lumber on| ther Arcata wharf fell into the
Bay.

Eureka - Damage simil2ifieNVACEie:

Many chimneys; wererknockesReomwii

and numerous  WindeWSIEKENE

Water towers toppled S ancRweaies

sloshed in the streets:

Samoa Peninsula = SehimEes &
warehouses on thel SamearPERnsuzN &
were badly damaged aRaNiaciER
dispiaCERs Pacific Lumber'Company’s wharf at Fields Landing.
Fields Landing|- The most heavily: damagedl community’ oni the Bay. Pacific
Lumber Company’siwhartfidropped into the Bay with losses estimated at $15,000.

Photo courtesj; of Ferndale Museum, phdz:‘ogi'c:zﬁ'h}i"‘ unknown

Humboldt Bay Entrance - off the entrance to the Bay, passengers on the
steamer Alliance felt several strong bumps and thought the vessel had struck the bottom

or logs in the water.
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Aftershocks

All large earthquakes are followed by aftershocks and 1906 was no exception. Numerous
aftershocks were reported for two years following the earthquake and many of these were

located on the North; Coast.

In the six wWeeksHoelIGWIRERHE
1906 earthgUakes

At least 22 earthquakespWwerenieltin,
Humboldt County includingsiesNangest
aftershock anywhereNnihesstates

On April 23; five dayssaitersthesicin
shock, an earthquake: of V=6aoCculien,
within the Gorda basinhabouitsiV0NmIIEsS,
west of Eureka.

M~6.3 earthquake near:

11 August 1909 and'a
Mendocino on' 28 October
considered 1906 aftershocks:

North Coast Aftershocks of the 1906 Earthquake

Day

Hour

Description

17-Apr
17-Apr
18-Apr
18-Apr
18-Apr
18-Apr
18-Apr
18-Apr
19-Apr
22-Apr
22-Apr
22-Apr
22-Apr
22-Apr
26-Apr
29-Apr
29-Apr
8-May
8-May
9-May
9-May
17-May
17-May
18-May
21-May

5:22 AM
12:25 PM
night
3:00 AM
5:22 AM
6:07 AM
10:30 AM
11:10 PM
3:00 AM
12:48 AM
1:10 AM
1:17 AM
6:07 AM
6:30 AM
10:30 AM
1:10 PM
10:58 PM
7:25 PM
9:30 PM
6:47 AM
6:59 AM
8:30 PM
8:54 PM
4:47 AM
early AM

Slight and short duration, MMI llI

Slight and short duration

Slight shock in night

slight

slight

slight

slight

Felt in Eureka

Slight earthquake, duration 3 seconds

Stopped clocks Trinidad and Cape Mendocino

Quite a severe shock, stopped clocks, MMI VII, M 6.7
Felt at Cape Mendocino

Slight shock, lasted 4 seconds

Severe in Ferndale

Sharp shock, also reported in Ferndale

Slight shock, felt in Eureka

Felt at Cape Mendocino

Slight shock, sufficient violence to shake buildings

3 second duration in Ferndale

Felt at Blocksburg, may be the same event as below
Sudden jolt, 4 seconds duration, felt Eureka and Ferndale
Felt at Cape Mendocino, may be the same event as below
Slight at Ferndale

Very slight at Ferndale

Very slight at Ferndale

Very few ofi these aftershocks were on the San Andreas fault. Moest were'located offshore
in the Gorda basin. When the fault ruptured in 1906, much of the slip was concentrated at
the northern end of the fault and exerted considerable stress on the Gorda plate.
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Recording the 1906 Earthquake

The 1906 earthquake was the first to be recorded by many ’ . Smoked drum daly
seismographs alll over the world. The: instruments: of the time 3
were: alll based: on heavy: pendulums) that: stayeadr stilll while: the: (9 *\g
greune; sheeks SRVer G thE VER/IEW: SURVIVING SEISTegaphis: o e
i)l gl elre il gogrenirle) et irle Farnelells VItise ).

Richard Roberts

Seismograms

RO e Sidid Bepipiopidise lpyesilg il
Commiyyion Regopi, [0

Berkeley, CATR,

Gottingen, German

Mt. Hamilton, CA

s

t;!'-(\?:)? ) R EORITS " _.‘,__ g AU/ 2t : : - — -

FerndalessiBosch-Omor:
Seismographsiwereuilt
aroundrthertimerofiithe 1906
earthguake and eriginally
operatediat Mare Island in
San Pablo Bay. In 1933,
the two horizontal
instruments were installed
in Ferndale. You can see

- Washington, DC -

Ferndale’s Bosch-Omori

seismograph. The Washing-
ton, DC recording of the 1906
earthquake was made on an
identical instrument.

them at the Ferndale
Museum, Shaw & 3rd
Street.



When will the Next Damaging Earthquake Strike?

A repeat of the 1906 earthquake probably won’t happen soon, however there are many other
earthquake sources in our area. On average, an earthquake with the strength to break
windows and damage chimneys occurs about every 7 years.

We can't predictwhen themexueanthguakewillsstike buthtisikelyAthatan eaithguake strong
enough to cause semelcamegenilieCeUARNENEXSEWAEENS:

North Coast Earthquakes - Intensity VI and Stronger

Intensity

IntenS|ty measures shaking| strength. Intensity VisknocksSatemssfrompshelvesiand causes minor damage. Only the 1906 and
1992 earthquakes reached the IX level wheresdamagestonwell=builtistructuresscould occur. The last damaging North Coast
earthquake was the December 26; 1994/ N SiiottsShorelElrekarevent?

North Coast Earthquakes - Magnitude 6 and Larger

Magnitude measures the size of the earthquake source. The last major earthquake occurred on June 14, 2005 but it was 90
miles offshore and caused no damage.
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Lessons from 2005: Hurricane Katrina

Pay attention to hazardous weather. Find out if you live in an area of
potential floeding or tsunami inundation. Develop: a family: evacuation
plan. lifefiicial warnings ane issued, respend immediately.

AL e R
When a major namtral disasier aff:echsiantAmericant cify,
plan tor be on your owni for at'least a week.
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Lessons from 2005: June 14 West Coast

Tsunami Warning
On June 14, 2005 a magnitude; 7.2 ....IMIMMMM...

N I O .41 S I
----Illllll|IIII|IIIIII|II|IIF|\I\|IIIIII\H\IIIIIIIIIIHJII\I\ﬂll\lﬂlﬂllllflﬂm

earthquake occunied aboeut 100 miles
off our coast. ATtsURamifWarfing Was
issued for the entireWesiicozst:

There were many problems:
* All telephone lines wereyammea:

Use your radio or television to get
information.

* Many people did Het KaeWalisHEY,
were. In a tsunami hazara Zone;

Find out if your home or woerkplace
IS in a hazard zone ahead of time.

* Many peoplel in: saie areas drove

further inland adding to traffic jams

and gridlock.

If you are in a safe area, stay put. Evacuees at the Crescent City

overlook on Highway 101
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Lessons from 2005: The New Years Eve Day Storms

Earthquakes are not the only event that can cut us off from the rest of the

state. The New Years Eve Day storm of 2005 caused widespread power
outages and iselated many. people for up tea week.

Ir)irie storms, We Wers
incor :rzrr”r c
P oower outags g 211

reduced rmerchancdise in

A rnajor sarthiguake will
disrupt more thar
oowser. Sormne oridges
wJJrrJJegsee d roads Hingisalmon
could oe

WeeKs.

hoto D) UL Caadi iy

Plioto by Humboldl: Cou;z STICTfRsalDep!.

HWY 211 south of Fernbridge e | S holo by 7. Mol N5

Klamath area

West of Hwy 101 KIamath
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Lessons from 2006: July 17 M 7.7 Wesfern Java

On July 17 a magnitude 7.7 earthquake occurred
about 70 miles south of Indonesia’s most populous
island, Javar |t preduced ai tsunami that struck
heavily populateeibeachrcemmunites: Peakiwave
heights were GnlyaSHIoNIONEEINaNENPENEIEIER
about 1500 feet inZReNRINSEIERAECERWASHE RN
(eEENCStnielise] 94 gzoole died and 270 wers
still missing.

A modest tsunami can, berdeadlyinewying coastal.
areas.

© 2006 E a Technologies
Image © 2006
Image © 2006 NASA

o ConS[der any tsunaml potent[a”y deadly_ inter'6:74005:75"'S 109° 2220.76'E elev =39 ft g/ [11[11111]' 100%  Eyealt 54805 mi

Almost everyone felt' the' earhiguake: but i 1iost
areas the ground didn’t shake Very:strongly - IVamny:
also observed the water withidraw:

® If you feel an earthquake when: you: are on the

beach, no matter how small, move Inland
immediately. Wait until. an. official all-clear before
returning.

Indonesia has established a warning system on
Sumatra but not on Java. Many people did not
understand that natural warnings are just as
Important as official ones.

® Don’t wait for official warnings to respond.
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Welcome to the
Earthquake and Tsunami Room
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A compilation of posters: from 2000 - 2007
From Earthquake Tsunami Room Displays at the Humboldt and Del

Norte County Fairs




