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event? (Nelson et al, 1996 suggest 
we need ~1m subsidence in order 
to detect the subsidence)
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1) For maximum limiting ages: keep only ages within 2 sigma error 
of the youngest age.

2) Inverted ages are removed.

3) Bulk peat ages carry less weight than identifiable plant mate-
rial, yet are in times the only age control available.

Project Location
Surveyed
Elevation
Control?

Biostratigraphy?
All Events 

Dated and 
Correlated?

14C Limitations1 Descriptive
Limitations2

Scientific
Value of 
the Site3

Prioritization for 
Conducting

Additional Studies

Crescent City marsh no diatoms no N,L A 1 5

Lagoon Creek no diatoms yes I A 3 12

Mad River Slough no radiolarians yes B,L,I S 1 1

Arcata Marsh yes diatoms yes A,L A 1 2

Jacoby Creek yes no yes A,L A 1 3

Eureka Slough no no yes B,L S 2 6

First Slough no no yes B,L S 2 7

Fay Slough no no no B,L S 2 8

South Bay (west) no diatoms yes A A 3 10 The data here is mostly sufficient, occupying a new site would be more prudent.
South Bay (east) occupies an area subject to repeated Late Holocene coseismic 

Table 1. Data limitations and priorities for conducting additional paleoseismic and paleotsunami studies at site specific locations in Northern California.

Notes

The event horizons at the Crescent City marsh are poorly constrained.  There is a high 
likelihood that the marsh archives teletsunami evidence.
The data there is mostly sufficient and the lagoon was found to contain dangerous levels of 
dioxin.

Eureka Slough, First Slough and Fay slough occupy an area subject to repeated Late 
Holocene coseismic subsidence, the timing and magnitude of the associated land level 
changes is poorly understood.  This area is also occupied by critical transportation 
infrastructure and an airport protected by tidal levees.

Mad River Slough, Arcata Marsh and Jacoby Creek occupy an area subject to repeated Late 
Holocene coseismic subsidence, the timing and magnitude of the associated land level changes is 
poorly understood.  This location is also occupied by critical transportation infrastructure and a public 
water treatment facility vulnerable to relative sea-level changes.

South Bay (east) no no no B,L,N,D S 2 9
Swiss Hall yes no yes A A 3 11
Hookton Slough yes diatoms yes A A 3 13

Eel River no forminifera yes B,L,N S 1 4

The Eel river valley lies just north of the triple junction and has the potential to record paleosiesmic and 
paleotsunami evidence at the southern most Csz.  This data would be valuable in understanding how 
the southern Csz transitions to the San Andreas fault zone.

South Bay (east) occupies an area subject to repeated Late Holocene coseismic 
subsidence, the timing and magnitude of the associated land level changes is poorly 
understood.  This location is also occupied by critical transportation infrastructure and a 
community college.
The data here is mostly sufficient, occupying a new site would be more prudent.
The data here is mostly sufficient, occupying a new site would be more prudent.

1  14C limitations 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 14C determinations; L- several or all 
event horizons have a limited number of samples to statistically verify age determinations; D-Anomalous age determination within data set; A-14C sample collection techniques and analysis meet current scientific standards.
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.
3 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 
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 
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.

Site Evaluation and Ranking

What did we do?

+   We evaluate all 14C data associated 
with paleoseismic and paleotsunami re-
search in northern California.

+   We establish criteria to rank 14C 
samples in order to 
 1) obtain new age control for strata 
that have none
 2) obtain new age control for strata 
that have ‘bad’ ages

+   We further determine which region 
needs more coring. In addition, we 
found only some core studies incorpo-
rated biostratigraphic control. Local 
transfer functions have not yet been de-
veloped, so estimates of subdidence 
based on diatom paleoecology are not 
well constrained.

From: Nelson, 1996
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A)  Land level changes at the coast during two eathquake deformation 
cycles with different amplitude
B)  Relative sea level (RSL) changes produced by the cycles  during a period 
of no change in regional sea level
C)  A gradual rise in regional sea level during the cycles that does not include 
short term or small scale changes in local and regional sea level
D)  RSL changes at the coast resulting from the sum of figures B and C

How tectonic land level changes and sea level changes 
combine to determine relative sea level at the coast
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Figure 2. Kelsey, H.M., 2001, Active faulting associated with the southern Cascadia subduction zone 
 Ferriz, H. and Anderson, R. (eds), Engineering Geology Practice in Northern 

California, Division of Mines and Geology Bulletin 210, Association of Engineering Geologists Special 
Publication 12, p. 259-274.

in northern California, 
Nelson, et al., 2004
Chaytor, et al., 2004

Thrust fault at
plate boundary

Other faults
Spreading ridge
200-m isobath
Deep-sea channel
Volcano
Earthquake evidence
Tsunami deposit

0 100 200

km

300

130 o

130 o

125 o 120 o

50o

45o

40o

Queen Charlotte
fault 

125 o
120 o

50o

45o

40o

Continental shelf

Willapa
Bay

Coos Bay

Coquille River
Sixes River

Pacific
Plate 

Pa
ci

fic
 O

ce
an

CANADA 

U.S.A.
Vancouver

Vancouver

Island

Gorda
Plate 

San
Andreas

fault

Cape Mendocino

Humboldt Bay

CALIFORNIA

OREGON

WASHINGTON

North
America

Plate

Puget 
Sound

Portland

Seattle

Salmon River estuary

Alsea Bay
Yaquina Bay

Grays Harbor

Explorer
Plate

Juan
deFuca
Plate 

Netarts Bay

BRITISH
COLUMBIA

Colu mbia River

S
tra it of GeorgiaContinental

s lope

S eaw
ard

edge
of

C
ascadia

subducti o n
zone

C
a

sc
ad

ia
C

ha
nn

el

 

Nehalem
River

Crescent City
Lagoon Creek
Orick

Eel River

Cascadia 
subduction 

zone

What is the Problem?

RI estimates for earthquakes on the 
southern Cascadia subduction zone 
are inconsistent. We evaluate the 
terrestrial record.

Terrestrial Record: what are the 
problems?

1) stratigraphy is not directly correl-
able (rely on 14C)
2) 14C ages have issues
 a) conventional vs. ams
 b) bulk samples vs.
  identifiable plant mat’l.
3) secondary evidence cannot be 
directly attributed to any particular 
source.

Marine Record: what are the prob-
lems?

1)  secondary evidence cannot be 
directly attributed to any particular 
source.
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