Jason R. Patton :2 Tom H. Leroy >

® o e f d‘&ﬁ" ! -— e

UNIVERSITY

Cascadia subduction zone

Recurrence of Deformation in the Southern oemste[JC] ] oo

1. COAS, Oregon State University, Corvallis, OR, United States. m'
2. Cascadia GeoSciences, Bayside, CA, United States.
3. Pacific Watershed Associates, McKinleyville, CA, United States

ITRF2005 GPS vertical rates WRT PTSG in Crescent City

PACIFIC
—~| WATERSHED
ASSOCIATES

Crescent City, CA -0.65 +/-0.36 mmlyr

......... Data with the average seasonal Source: HOAA
cycle removed

oas+ - Higher 95% confidence interval | - — — — _ _ _ _ _ _ _ _ _ _ _ _ _ L & m

: — Linear mean sea level trend

— Lower 95% confidence interval

PART Il STRATIGRAPHY MAX events (1): MIN events (3)
130° 125° ' . . . . . . - i
3 | B ——— a1 the maximum number of events, limited the absolute minimum events permis- LTI
\\Queenfg]?rlotte z& < California Lo e o = = y “F Expioned v\ Fluck et aI., 1997 W || N RSN O OB || OB’
s . .
o SRITISH SISKIYOU ) = E; . . . : : : . SaSope :
. oUNTAE What is the Problem? by 1. stratigraphic control, 2. number of sible given stratigraphic relations, re- of TP o
Expl ti : .
KpIEEon i by A “fsh'"g‘“" North Spit, CA 4.73 +I- 1.58 mmiyr
— | - lap for 2 dl f abund f d ac- - -
tigeognenn ages per event, 3. non-overlap for gardless of abundance of good ac NEVATR SR ERCSY ARt R N S W -
Explorer \ - * & 045+ - :H_igher 95% confidenceinterval | - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -4
Plate )\ o ghyncower_ canton U Rl estimates for earthquakes on the Lagoon Greek (Carver and others, 1998 - table 14C ; : sherctnd
D rasine . . o e sigma error ceptable ages. :
Stke sl o highvangle southern Cascadia subduction zone o e
fault _— N — — — R — £; Depth
_ —— / <N f_~=_, ki Q]
B\ %, %) are inconsistent. We evaluate the =N / S B PP s= She 1 | Lock d and transiti
i G N Puget Seattle Fault with vertical . ] \ N / \ é ~ — K —~~— — %2 . : ady " OC e an ranSI IOn ZOneS
< A g i o terrestrial record = - — — PART IV TIME-SPACE RELATIONS 17| - i
B B\ | Wrmystanbor : AN AN % g |2 e of Cascadia Megathrust
& \ o L 0 100 200 \ l =4 ; .
Q o\ N\ apa WASHINGTON Anticline - km O N (
8 o AN SC52 Marine vs. Terrestril o " leemf V1t 4 (based on thermal constraints
'C ) . ive . . . . . = io s 2 - 1ig = -126 -124 = 5 . . -0.60 . T . T . T . T . T _ T . T . T . T . T . T .
be ?}(\& \\§ Nehalem Co\umbla SynCllr'le Te rrestrl al Re CO rd . Wh at are th e Mad R|Ver Slough N|Ck, 1988) 2 s an d g eod etl C d ata) used I n \\ 1900.0 1910.0 19200 1930.0 1940.0 1930.0 1960.0 1970.0 1980.0 19900 20000 20100
5 / o \ ver Portland T9a T T8b T8a T8 TTA 17 T6b T6a 6 IS T5b T5a 5 Taa T4 T3a 3 2a 12 1 105 L O C ke d Z O n e 40°N " . r
< QU . 0) 100 H M H o o o.
asol Juan (5 Y o Rverestuary | AU aRcsi) problems? . — — S S S S :z elastic dislocation model. 125w 12w 25w 3.45 — _
deFuca S A\ R NY ) Fault activity unknown : : i o NorthSpitminus Crescent City
© o i ort - 4500 4000 3500 3000 2500 2000 1500 1000 500 o
ate g B D North 1) stratigraphy is not directly correl- e 34
o g {4 [ immedate S.W. JAPAN
S e able (rely on 14C) | e v
. N ) o OREGON Arcata Bay — L A, from Nelson et al., 2006 T9a T9 T8b T8a T8 T7a  T7 T6b T6a T6 T5¢C T5b T5a T5 T4a T4 T3a T3 T2a T2 Tl Goldflnger et a.l., 2008 - 1947-1964\, . 'm;d_immismi:m great earthquake 1 o AS-E
e ROV N Sebaiindg 2) 14C ages have issues —— — Goldfi : - .
e e ~ ) e | ] ] ] _ J IRSCAARS I | [T Y (R e |
o f ) SiesRiver A South B?é . . 1 f i [ O inger N nverted) g— 4 Cent. coast
Thrust fault at ) : 521 e r © = AChE
T, § a) conventional vs. ams L e/ / R N A ey i A i A : % I AR T o ‘
~— Other faults \\ Arcata salt marsh (Pritchard, 2004) S T E M 1 €0 e i} 2 E . 5 N
. . flat R et @ e
D% spreading ridge Gorda ||\ | Fernd b) bulk samples vs. weo  mer  mcatw  mos e o 17 16 15 14 13 12 11110 9 8 7 5 . N ax (1) § s 3 Y T WU 110 OO R e NOAA/ Weldon PC, 2010
——— Deep-sea channel Plate \~ li e . False Cape Ruse- .d .f. bl | - | . 2] B .- an -500 _—:gm;: £ g A ’
A Volcano ) % & S\ Orick Cape eto, fall/t I e ntl Ia e p ant m at . i ] iﬂ:,:}:‘; :SE::ﬂ Sqafb------ il aheligs i - it 75 - - y = 0.0054% No. Spit subsides at 5.4 mm/yr relative to Crescent City
o Earthquake evidence X Humboldt Bay . \GaPeloy,, : 4] U (] IR . O = 8% L PP T [ L3 €
. : /. Eel River Mendocino\ fault 0 s — A — g 1 e = i i 12 ]_:I ].O 9 8 7 6 5 3 2 1 M 3 000
o Tounemi depot * . Petrolia .\ 3) secondary evidence cannot be = el TR o in W m wmo W T A S —
10 ' Cape Mendocino \\ CALIFORNIA 40° = \\}3 \\% 7 . =,~_» : ;;‘[:h . ) i Distance from deformation front (km) 1975 1980 1985 1990 1995 2000 2005 2010 2015
\ Honeyde \ I 1 1 B - L T g
o w0 w0 o ) grevdewy % directly attributed to any particular ] SEENEIA E—— _— Max (1 aiinn
' : : : Andreas vy A\ ax ( ) - Satake & Atwater, 2007
km fault \ ""‘ E [l Upland soils and deposits ~ [=] High marsh deposits ° —e = ! I ! I T I T e TO oqgra h !
I | 1200 JU) SO u rce |mre [ Low marsh deposits [[J Mud fiat deposits E — . = 400 - X p g p y -1 . .
130° 125° o . aaae Arcata-Redding e AsE g Periodic,
| g === . 1930-1987 3 300 —SBE Burgette et al., 2009 characteristic
. Point Delgada Jacoby Creek cores (Pritchard, 2004) = — M IN (3) ( ) ) - 2
( : Shelter Cove — | e = © 200 y
aS C a I a 400 o . JAC-1 JAC-2 JAC-3 JAC-4 JAC-5 JIRCI2 JAC-11 JAC-10 JAC-9 JAC-8 JAC-6 Combine scsz_max_: o L ~ L . - 5 . .
Marine Record: what are the prob- . — = R| estimates for 2 o ptions 2 £ - b Time predictable
s _ — == 5 5
. i el @ _ B —F ATS— \ e e - - - AR L 5O 0 :
S u b d u Ctl O n e Ie mS? i [ 60 o o6t 060 o0 i) o 0 20 40 60 80 100 120 -40 -20 0 20 40 60 80 100
Figure 2. Kelsey, H.M., 2001, Active faulting associated with the southern Cascadia subduction zone . Tk _ st e — E— Horizontal distance (km) down-dip (east) of -20 km slab contour C  Slip predictable
in northern California,  Ferriz, H. and Anderson, R. (eds), Engineering Geology Practice in Northern 1) secon d ary eV|d ence cann Ot be fo Radiocarbon Calibration Curve -~ —a—Ee=
n Nelson, et al., 2004 California, Division of Mines and Geology Bulletin 210, Association of Engineering Geologists Special . . . —_——= M Ax (1) 4 1 9 0/1 6 — 2 6 O yrS
0one Chaytor, et al., 2004 Publication 12, . 250274 directly attributed to any particular : i =
A - d Non predictable,
—_— — > L
How tectonic land level changes and sea level changes source. I M | N (3) 4 190/1 1 — 380 yrs = non characteristic
combine to determine relative sea level at the coast Eureka Slough cores (Pritchard, 2004) = E . o
West I ;ratgsrlsglesrqgg inteurspe"iftmic I East West Coagﬁf’{"c sﬁgéﬂse'ﬂl?e East ESB-7 ESB-8 ESB-6 ESB-5 ESB-4 ESB-3  ESB-2 ESB-1 References | | | | | | | | | | | | | | | | | | | | | | | | I I I | | | % 2 Longltude ( W) StreSS Tlme —_
%‘ % ’ Land level changes Relative sea level changes Eustaic sea level rise Relative sea level changes at coast ‘ ‘ v generalized A2.225- . . . 5000 4000 3000 2000 1000 O % Fio-ure 8
: i A B C D masshatigraphy  mashsuatigrephy  mashstatraphy statigraphic 5 ! Atwater, B. F., Stuiver, M., and Yamaguchi, D. K., 1991. Radiocarbon test of earth- %‘_ ) dels of earthquak: thquakes with simil 1
i = column S S quake magnitude at the Cascadia subduction zone. Nature, v. 353, p. 156-158 . 5 Four models of earthquake recurrence. (#) Earthquakes with similar size occur at regular
| : modern marsh soil g - ) a ! ’ ! ) o - o ’ Cal I brated A e Cal r BP 1 1St1 1 — 1 1
: /El/]/ \I\I\ + ) ot s gt Clarke, S. H., and Carver, G. C., 1992. Late Holocene Tectonics and Paleoseismicity, g ( y ) intervals (characteristic earthquakes). (¢) In the time-predictable model, the time of the next
: £ g boriod s 1 i, ) . . ) : e e T — T w1 earthquake can be predicted from the size of its predecessor; the larger the predecessor, the
| U p— o el bost seismic deponted mud g Southern Cascadia Subduction Zone, Science, vol. 255: 188-192. | I , 1 longer th . L) C Iv. for the slin-predictable model. the size of th
orth American v preseismic v posted mux Carver. GA. Abramson. LA Garrison-lanev. C.E. and Lerov. T. 1098. Paleotsunami R Date COS 16606 e 18/61.5 1 1 o ! Il ] I | e ‘ll A . . onger the recurrence mterv.a.(c) onversely, for the slip-predictable model, the size of the
iy extension A) Land level changes at the coast during two eathquake deformation _ . I ST, G.A, h FLA, y, C.E., : _y, 1o ) — — — ——— | | | | I ‘\ e 1 = C C fesce nt C |ty ) . next earthqua.k.e increases wth the .lengﬂ'% of the recurrence 1nterYal that it terminates.
cycles with different amplitude 2 | nigh marsn roadeve tie ewd_gnce of SUdeCtIO_n earthquakes for northern_ California: Final Report for I I | | 2 | Longitude (W) (d) With additional complexity, neither time nor slip can be predicted. Modified from
B) Relative sea level (RSL) changes produced by the cycles during a period 8 © ot it Pacific Gas and Electric Co., 164 p., plus appendices. R_Date CCS_1996_CCVB12-RC3_2 2 O I | I i | I +.‘ — |1 Shimazaki & Nakata (1980).
of no change in regional sea level el " eaiewe _ _ Fliick, P., Hyndman, R. D., Rogers, G. C., and Wang, K., 1997. Three-Dimensional | I | 4 ‘ L |
> | (%) A tgrad”a' rise"i” relgior;f" sea '.e"le' dulri”g dthe ‘?yc'els thalt doles notinclude g recuence nterval First Slough cares (Valentine, 1992) Dislocation Model for Great Earthquakes of the Cascadia Subduction Zone, RLSETD S SO SS et 2 Cb O ] ! I ——Aﬂl'&%ﬂ | |
short term or small scale changes in local and regional sea leve = _ 7 . | ! i |
from Plafker, 1972 . . Time Payc  ese payR spadons PayA Journal of Geophysical Research, vol. 102: 20,539-20,550. ! Sndithnes | 5 | | ‘ L
D) RSL changes at the coast resulting from the sum of figures B anoFIrg.;: - The earthquake cycle and relative sea level change is sometimes recorded stratigraphically. Garrison-Laney, Carolyn E. 1., AbramsonWard, Hans F.2., and Carver, Gary A., 2006 R_Date CCS_1996_CCVB3-RC1_3_5_0 I - = r=—mr=A| ! | |r1| : I]
modified after Atwater et al. 1997 r ! ' . ! = ! N !
in Hemphil-Haley, M.A., McPherson, R., Patton, J.R., Stallman, J., Leroy, T., Suther- ! !! 6] I | ﬂ ] |1
I+ land, D., and Williams, T., eds., 2006 Pacific Cell Friends of the Pleistocene Field Trip A e S e e I =0 i ! | - . _ | BE h
Guidebook, The Triangle of Doom: Signatures of Quaternary Crustal Deformation 2 Date Le 1002 Leibe 2 2 o ——— == | ! i | I | I‘ 2 k
.7 in the Mendocino Deformation Zone (MDZ) Arcata, CA. —oate T - I | | | 1 | | | H I | = h . “ Lag oon Cree
F 0 o .. | | | |
— Goldfmger, C., Grijalva, K Blurgmann, R., Morey, A., Johnson, J., Nelson, H., R Combine Lagoon Creek event 4 ! | ! [ | [y A 4 i % |1 + Patton, 2004
What d|d we dof; ;e \ Gutiérrez-Pastor, J., Ericsson, A., Karabanov, E., Chaytor, J. D., Patton, J., and | i I Il | L | L I —t a _
. £ — Gréacia, E., 2008. Late Holocene Rupture of the Northern San Andreas Fault and 2 Date Le 160602 Led.RCs & 5 O : 1 ! | ! | 5 I‘ 1 = Witer, 2001
Radiocarbon Ommission | _— — Possible Stress Linkage to the Cascadia Subduction Zone in BSSA, v. 98, no. 2, pp. - - - - : [ ! | i ) | i lﬂ Tt o 2 +Valentine, 1992
| L
- Rationnale T o L 861%8% 2|3 086 R. D., and Mazzotti, S., 2004. Coseismic subsidence in teh 1700 Fopate beA99stedrel 669 ! 1 i ’ —28 » d > L1092
+ eonard, L., Hyndman, R. D., an azzotti, - Coseismic subsidence in te | 1 | | i au | . " g
We evaluate a‘” 14C data aSSOCIated . — ) - . great Cascadia earthquake: Coastal estimates versus elastic dislocation models, R Date LC 1992 LC-16-RCS5 7 7 O | | | 2l ! ! | ! I | i T h + &4 +Carver, 1998
Wlth aleoseismic a.nd aleOtsunami re 1) For maximum limiting ages: keep only ages within 2 sigma error o GSA Bull., v. 116, n. 5/6, p. 655-670. — — — — | | : - I | 0 | ‘ |1 + Pritchard. 2005
P P of the youngest age. Li, Wen-Hao, 1992, Evidence for the late Holocene coseismic subsidence in the lower = e LE G688 e G ReE & O i i ; 8 | | : | : i I ' Vier 1985,3
i i i Eel River Valley, Humboldt County, northern California: an application of foraminif- : E | - | = ’
search in northern California. 2) Inverted ages are removed. eral zonation to indicate tectonic submergence: M.S. thesis, Arcata, California | B i ! 1 i | = | ! T Orekw’ ' ' i
South Bay East cores (Valentine, 1992) ; . ’ ’ ' loatis DI dlesis s SL dl | | | 1 F4 | == 4530000 4525000 4520000 4515000 4510000 4505000 4500000 4495000 4490000
Humboldt State University, Department of Geology, 87 p. | | | I | | hi
_ _ _ 3) Bulk peat ages carry less weight than identifiable plant mate- o Nelson, A. R., Asquith, A. C., and Grant, W. C., 2004. Great Eartquakes and Tsunamis | | | !! I i B | | - I Northing (m)
+ We estabhsh C|"|te|‘|a to rank 14C rial, yet are in times the only age control available. T of hte Past 2000 Years at he Salmon River Estuary, Central Oregon Coast, USA, | | | 1 . | | H | h
BSSA, v. 94, n. 4, 2004. | | | | ' ] - - L[ I
sam pIeS in Ol‘del’ to : : : ! Oswaldr,] J., Leroy, T. H,, f;mﬁl W|II|args, T., B, 20|09. Deofrmatrllon Assc;lmated Wl'ﬁch the i | | | ! : ! ] : i h j 4
. Northern Migration of the Mendocino Triple Junction: the Mendocino Deformation | I | ! M - |
1) obtain new age control for strata S|te Evaluat|0n and Ran k| ng £ Zone. GSA abstracts with Programs, v. 41, n. 7, p. 480. o % ! ! R B HDHU 3 3
Table 1. Data limitations and priorities for conducting additional paleoseismic and paleotsunami studies at site specific locations in Northern California. (1 Patton, J. R. and Witter, R. W., 2006. Late Holocene Coseismic Subsidence and Coin- I | | I 1 ' 1 ! | | | | I . 3 + Patton, 2004 3 . *+Patton, 2004
that have none Scientific | Prioritizati P cident Tsunamis, Southern Cascadia subduction zone, Hookton Slough, Wigi ! 1 | || 1 ' Il ' ! - 1 North Sp|t A = .
' _ surveyed | _ Alkvents | | pocciniive cientific | prioritization for ) : e _ ) , R__Combine North Spit event 1 ] | | | : | ] [ ] | | | I ] R 2 £ 4+ witter, 2001 2 <  +Witter, 2001
. Pejeeilozsion | Hevelon | Hosieigesy? | e cid | M WmEiens | e Valueof |  Conducting Notes L (Humboldt Bay), California, in Hemphill-Haley, M.A., McPherson, R., Patton, J.R., i | | | || il , | , |1 s _ S _
2) Obta|n new age ContrOI fOI’ strata Control Correlated? the Site” | Additional Studies , , , _ Stallman, J., Leroy, T., Sutherland, D., and Williams, T., eds., 2006 Pacific Cell Friends P R VR S YIS rE e A At ! | | ' | | | ] | ] -l N I Arcata Ba 2 &  +Valentine, 1992 2 = +Valentine, 1992
The event horizons at the Crescent City marsh are poorly constrained. There is a high . . . . . . = - - - - - - ] L | ) | ] L] | | ~ | |‘ . J y fg . 1 3 i 1992
h h [4 b d ] Crescent City marsh no diatoms no , A 1 5 likelihood that the marsh archives teletsunami evidence. 5F of the Pleistocene Field Tnp Gwdebook, The Trlangle of Doom: Slgnatures of Qua’ | ] 1 | | | | | | T ‘T | I‘ h 1 @) + Li, 1992 Q +L,1
t at ave a ag eS The data there is mostly sufficient and the lagoon was found to contain dangerous levels of ternary Crustal Deformation in the Mendocino Deformation Zone (MDZ) Arcata, R_Date MRS_1987_MRS-3-3689-1_5_5_0 [ | I | I 11 1 | —‘.__. — Lr1 O l‘I 1 i 1w + Carver. 1998
Lagoon Creek no diatoms A 3 12 dioxin. L CA. : ' | : ] ] | i | l:il ] ! e i + Carver, 1998 0 '
vk R el o EHIDI ST 2 1 1 Mad River Slough, Arcata Marsh and Jacoby Creek occupy an area subject to repeated Late Pritchard, C. J., 2004. Late Holocene Relative Sea-Level Changes, Arcata Bay, Cali- SLEREe s 200l AlReeaadloE JL L : : ; | : : : :i i ! | I | i 1 H—' — 0 + Pritchard, 2005 B | + Pritchard, 2005
. . . Arcata Marsh lElEs A Holocene coseismic subsidence, the timing and magnitude of the associated land level changes is ) fornia: Evaluation of Freshwater SynCIine movement using Coseismically buried soil | | 1 | | i o I I - -1 . -1 +Vick,. 1988
poorly understood. This location is also occupied by critical transportation infrastructure and a public South Bay East cores (Valentine, 1992) o ) ; . ) . i 1 | ; 1 | I I | 3! + Vick, 1988 J
+ We fu rther determlne WhICh reg|0n Jacoby Creek no A Wate)r/tLrleatmentfacilityvulnerable o] changes. o ’ Horizons. M.S. thesis, Arcata, California, Humboldt State University, Department of RPENES RS20 MIRS=S=-287_<1L <1 O | | ; i I I | | i | 1l B o 1] ! h -1 -1
: i Eureka Slough no s Eureka Slough, First Slough and Fay slough occupy an area subject to repeated Late . Geology, 56 p. _ _ ! ! | | | 1 NG E | | f 4535000 4533000 4531000 4529000 4527000 4525000 4523000 4521000 4519000 4517000 4515000 4505000 4504500 4504000 4503500 4503000 4502500 4502000
needs more coring. In addition, we o s rlocenscoutmiebidence, e g exi g of e asocited e v Bronk Ramsey, C., Higham, T.G., Brock, F., Baker, D. & Ditchfield, P, 2009. Radiocar- At e e o e | u ! B IeR | n Northing (m) Northing (m)
: : : i ' i - bon dates from the Oxford AMS system: Archaeometry Datelist 33, Archaeometry 1 | 1 1 | ] - - B il
- Fay Slough no S infrastructure and an airport protected by tidal levees. ’ ' R Date JC 1990 JC A O 1 1 ! | ! | | | i N |
fou nd Only Some Core StUdIeS Incorpo South Bay (west) diatoms A The data here is mostly sufficient, occupying a new site would be more prudent. V. 511 n. 2; p. 323-349. - B o - i i ! I | i ; “ I : I |»4 : # 2 1]_"_'
I I I South Bay (east) occupies an area subject to repeated Late Holocene coseismic < 7 Reimer, P., J., Baillie, M. G. |_., Bard, E., et al., 2004. INTCALO4 Terrestrial Radiocarbon | i I I I | R
rated bIOStratlgraphIC ContrOI - Local subsidence, the timing and magnitude of the associated land level changes is poorly g Age Calibration. 0-26 cal Kyr BP Radiocarbon. v. 46.. n. 3 p 1029-1058 SpEils E 1R seelpsasri=, B 2 0 ! I I ! I ! ” i I::I i I‘ ﬁ I:I '~ '~ o~ L~
. understood. This location is also occupied by critical transportation infrastructure and a i . . N : t v : ¥ | 1 I I | 1 I | |» | 124°16'0"'W 124°10'30"W 124°5'0"W 123°59'30"W
piec by P val D. W., 1992, Late Hol S hy, Humboldt Bay, California: I | | | || I 4 I
tranSfer functlons have not yet been de- South Bay (east) no 2 community college. i aer_mne, W, , Late Holocene _trat_lg_rap Yy, Humboldt Bay, ezl _ R_Date ES_1990 ES-E-300-A_0_4_0O 1 | | ! | ! e I i - | l | - —_ ——
) i Swiss Hal no 3 The data here is mostly sufficient, occupying a new site would be more prudent, J Evidence for Late Holocene Paleoseismicity of the Southern Cascadia Subduction ! | | | | { | i | B I 53 AN N XA AT [kt 507
Velo ped SO eStI mates Of Su bd Idence Hookton Slough diatoms 3 The data here is mostly sufficient, occupying a new site would be more prudent. T Zone: M.S. thesis, Arcata, California, Humboldt State University, 82 p. R_Date PAY_1990_PAY-C-118_0_5.5_0 i i I | | i | | 1 i #I‘“l | i h A\ e . %2 ;,"?-- \ - 2 / ; &
) The Eel river valley lies just north of the triple junction and has the potential to record paleosiesmic and Verdonck, D., 2006. Contemporary vertical crustal deformatino in Cascadia. Tecto- | | 1 l | ! Il | 5 i [:I i I 1 [I “ P\ AP 4
. paleotsunami evidence at the southern most Csz. This data would be valuable in understanding how sk : _ : | ' | p I\
based On dlatom paleoeCOIOgy are nOt Eel River no forminifera yes B,L,N S 1 4 the southern Csz transitions to the San Andreas fault zone. . nophyS|Cs, A 417’ p 221 230 . .. . . R_[DeEirs [FAN.ALSEN0) [FANVEeA-EI00) (0) 6 O | | ! ! | | | = v 1 | ! I::l | N e h /
. T 1%C Jimitations include: B-bulk samples of organic material were submitted for analysis; I- Inverse dates were encountered after analysis of the data; N- Not all of the disturbance events had ™C determinations; L- several or all ok VICk’ G" 1988’ Lajte Holocene Paleoselsm|C|ty and re_latlve vertlc_al crustal mov_e- . ! | I ! | 7 || ! : | LJ : | I_I ¢ 4 or A1
We” Constral ned . event horizons have a limited number of samples to statistically verify age determinations; D-Anomalous age determination within data set; AHE sample collection techniques and analysis meet current scientific standards. ments, Mad River SIOUghy HumbOIdt BaY. Ca“fornla: MS the3|31 Arcata, Callfornla, R__Date PAY__1990_ PAY-A-365-1_0_7_0 | o | ' - 1 I | I I‘“l ] ,‘ r "  40°54'0"N '|'
2 Descriptive limitations include: A- Lithologic descriptions of core logs meet current scientific standards; S- Lithologic descriptions of core logs are simplified compared to modern scientific standards. Humboldt Sta‘[e University, 88 p_ I | ; i | 8 I; I ! I I__I ! i L | J 1 /)‘ }-}_‘
° Scientific value of site is a subjective determination based on the specific attributes of the site including: ability to archive disturbance events, the value of the existing data, proximity to large human populations or valuable _Hi . . . | | | | | | | 1] |
infrastructure, if it spatially or temporally occupies a known or important data gap, or if the data collected at the site meets current scientific standards and does not currently need further analysis. The sites are evaluated on Wa_ng’ K"_ He_’ J’ Dragert_’ H" and James, T" 2001. T_hree dlme_nsmoal viscoelastic R_Date PAY_1990_PAY-A-430-1_0_8_0 : | | | ' === ! B :, | | | |‘4 ] | LI =0 />
a scale from 1-3 with 1 assigned to locations that are a top priority for further investigation and 3 being locations that do not merit further investigation at this time. interseismic deormation model for hte Cascadia subduction zone, Earth Planets | 9 | | || 1 1 I ! | i h / E /T_‘ / /
i - “E- - | ! | | e
South Bay East cores (Valentine, 1992) Space, v. 53, p. 295 306.. _ . _ R_Date ES_1990_ES-E-645_0_9_0 | L | | I | | | | I B L| / K'/ ! > i
...... sknson —— Wang, K., Wells, R., Mazzotti, S., Hyndman, R. D.,, 2003. A reivsed dislocation model of 10, I| I i | I Il I F I I h I
T interseismic deformation of the Cascadia subduction zone, J. G. R., v. 108., n. B1. R_Date ES_1990_ES-E-695_0_10_0 ==mr | I | | 1 I ! | I ] i T |1
Witter, R. C., Patton, J. R., Carver, G. C., Kelsey, H. M., Garrison-Laney, C., Koehler, R. ] | ! | ) [ ] 1 | I | Q | b
T D., and Hemphill-Haley, E., 2002. Final Technical Report: Upper Plate Earthquakes Frr [ I I | I; | 4 1 B |
| . on the Western Little Salmon Fault and Contemporaneous Subsidence of Southemn ' 17 ! = 6 I 'J'i_5 14 ! 13 !. 12 I 12110 9 8 17 | Ea 5 | 4 ;ﬁ L|:]_ Max (1) ; ; ;
Humboldt Bay over the past 3,600 Years, Northwestern California. United States I | | | | | 1 , | ! | h 2400 1900 400
il Geological Survey, National Earthquake Hazards Reduction Program, Award No. ! | | : ! | | | ; I i L] i ! I A
01HQGR0215, 37 p. - 1 1 - I Q = 2 - - | ‘ - . e WY AR L~
Q p | | ; | . | | ] I V4 6 Tk | F% | | 1 Min (3) 7 ' ; / ‘ SN ei‘-.; >, Calendar years BP (1950) —o—Energy State CSZ
Radiocarbon Age Determinations SCSZ - T ! 3 ! | | '! | (D i : |r1 (< 2 [ A A —
< = = g 3 l » | | 3 . Ll | HE ]
z ; E : : 5 5 i EeS]Sns | ! TP i L IO S | ¥/ , 4 . | |
O S 5 o g e 2 ] \ 1 | 1 I i | | I | ; £ # ale & (‘% NI Deposit Elevation vs. Age for Earthquakes in the Humboldt Bay Region
S c 2 e i & 3T 8 i | 1 Il ' ') 1 , | T 1 South Ba < ' : * \ Yibwy N o
g 5 =z © 3 2 3 = R_Date HS_1990_HS1-689_1_1_0 | I | | ! | 0 ] = y :
B S 3 0 9 = O o ! | | | | I | i B | ]
S © = E ko) | I 1 | |
(@) a = @ Arcata Bay SouthBay - w R_Combine South Bay event 2 | | | |I | 'I L ! l__l | —‘H‘* I] =
South Bay West cores (Carver and others, 1998) | Il 1] I | | S | £
! | | | i L | f
j4_]|_ 4‘1 4‘1 " SBVB-L SBVB-2 S8VB-3 SBVB-8 SBVB-4 SBVB-5 SBVB-9 SBVB-7 SBVB-6 SBVB-10 R_Date HS_1990_ HS-B-275-A_2 4 0O i i | ” I ! ” ! : I IF Q L | I] 8
| 3 " 1 | 1 =
3 | | L mmii : g
£ % % : | S~ / \ / \ R_Date SB_1990_SB-A-405-A_1_5 0O ! ! ! !! | | |!7 i | |:| | ll:l g
: =H— 5 O — | | ) : \ { | T I
'E = ; / \ R_Combine South Ba t 6 | I | = I e ” I : i r1 : l'l
; : NP - v even | % === ! 1 B l r
| g ; 3 / | _li il | | | | 1 { AY A 4 e _ » 3
- 5 L R_Date SB_1990_ SB-E-625_3 7 O I H i H | ] | ! i i ! d S b 44 B4 SR - T =& A 1 2400 1900 400
é L I “ | ! ” ! | | |_4 | e I‘ / G (P ¢ 48383 7 TP e Caledar Years BP (1950) 0SCSZ Earthquake Ages (95%)
< s Swiss Hall cores (Witter and others, 2002) R_Date SB_1990_SB-A-655_4_8_0 I = : | | | i| | | | r1 | | 2 \ X - RSP Bl e ‘ g L 40°430°N
4 | 1] | 2 i E= 1 / " N , , , A '
1513 Ls12 sn LS8 Ls7. Ls6 LS5 LS4 1S3 Ls2 Ls1 Ls0.5 Lso LS-1 Ls-2 ] : | 1 I I I I I I I 1 / - N ’ s/ 7, ” / " [ § y R oy
3 | B I R_Date HS_2001_OlbrOo5a47_1 1 1 | | | II | 'I L ! |—4 | — H OOkton Sloug h A N T ’ G P 1 ¢ T L ¢ ) > Site Elevation vs. Age for Earthquakes in the Humboldt Bay Region
i | u | [ I e uE 9 I G gl |
3 g | R_Date HS_2001_01BRO2_196B_3 3 O ; i ; | | | I Iﬂpf' : lf] .
| | |
_ | || | g UL T 8 ! T I E
@ OPatton and Leory, 2009 P R_Combine Hookton Slough event 4 ; i ; “ = II | | I |»<| | h =
E _ _ ; 5 % X 1 | | 5
; |:1‘] L Goldfinger, et. al., 2008 1 R__Combine Hookton Slough event 5 ‘!i | ! ” ' ” I i I [j i — I—| . %
i I @] R +goaér(\)/er and Plafker, PC, [ | | 1 ! ! !I ! : ! B ] h SWlSS Ha” uij
o oLi, Wenhao, 1998 + R_Date SH_2000_00-LS-22_2_2_0 I 1 | ; | I | ; jg i I ] T l|
. S = Hookton Slough (Patton, 2004) . - . ] ] 1 | I
? % o Carver, et al., 1998 ) . . . N R . . . ALt Age Relations R_Combine Swiss Hall event 3 : : : :; | | ;i AIP | H | [J
2 ] Wi d others, 2002 modern soi | 1 | | [ Ll 1 A \ ¥ D e (S = - =
é I crerand! ,ers 1.259 ’ | R_Combine Swiss Hall event 4 | i | H I | ‘l‘!‘ 4 ! ! I |‘“| I rl - 7 o 7 \ . 2400 1900 400
g ©Patton and Witter, 2006 What can we ConCIUde? I | ey N — — <ub-tidal to inter-tidal mud = I I | [ L_“i . i | | [ | | ' . S ' € # \ ' 40°37'30"'N Caledar Years BP (1950) 05CSZ Earthquake Ages (95%)
. g — e — | ——RE——E— \ / calibrated age  age applicaton  sample type ! | | ” I | | | N 1 Southwest Ba
T o Valentine, 1992 g R_Date SWB_1994_SBVB4-RC5_1_1_1 ] | ] ] | | I | | | I | = = o y
. % 0 . . . I I I II 1] || 1 I I e bd ed
o Vick, 1988 - . o H buried soil 1 1250 +- 40  close maximum (1)  plant part 1 | " | | 4 |
q:l I, Optlon A' A" terreStrIaI events are é —e_F—F ) ) ) 3750 +-40  inverse age charcoal R_Combine SW Bay event 2 ! I ! II 1 ” %I § I::I i . |-|
o Pritchard, 2004 unlque £ 9 sub-tidal to inter-tidal mud 3050+-40  minimum (2) twig Sl il el il I o | H | T RSL Corrected Elevation vs. Age for Earthquakes in the Humboldt Bay Region
. — — I . - M 1 | H
|£L| oLeroy, 1999 / e 1250 +- 40  maximum (2) leaf R_Combine COMBINE event 1 I ” | : | I—1 : —u o Eel Rlver
) ) e close maximum see | iy |
1 o Carver, et al., 1998 . buredlsoil2 3500+ 140 r'rllaximum, bulk ((22)) buII? R _Combine COMBINE event 2 | ” ! | ! M i 2 H I
o Carver, et al, 1098 Option B: Fewer events recorded w5004 maxmum@  seed . I : (AL I | it _
. . sub-tidal to inter-tidal mud 4250 +-40  minimum (3) leaf - - ! ! | 1 ~
;E,s % © Abrahmson, et al., 2006 on Iand, pOSS|ny Se|eCtlve|y ar- Eel River Delta cores (Li, 1992) R_bate BER_1987 _ER-ve-1l =209 I Ii I | | Il | h ©  Paleoquake Evidence Quaternary - s
g 0 4 Carver and Burke, 1988 chiving the largest events. What is Cee e e owee e e I R_Combine COMBINE event 4 ! I —— - REEN H == Historic = soszarsects  EESNN g
A Carver and Burke, 1988 : uried soi | 1 | Holocene —-— MHW =2m i 2
the Mw threshold for recording an | E— —- e . | HENININ . I . d% o .0 N “Cas gl o\ -
A Carver and Burke, 1988 § 1k R_Combine COMBINE event 5 e ek | e L Lo BiESESE PERIRY R s N | | o |l e [ | Quofernory - Late y “ | N y N » y 10
&] event? (Nelson et al, 1996 suggest 1l . L / — sub-tidal to inter-tidal mud N T T T T S T T S T O R S S N B B R B R R : 1o - Quatemary d)r ” . , : [ \ .
: : il T W = I w. 40°32'0"N y
we need ~1m subsidence in order PTRE— — 5000 4000 3000 2000 1000 0] | ___ WY it 7 —— 2400 1900 400 -100
. " 1 Caledar Years BP (1950) OSCSZ Earthquake Ages (95%)
to detect the subsidence) L = Calibrated Age (cal yrs BP)




