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Figure 6. Typical (Qme) estuarine deposit with network of shallow interconnected
channels and small lakes in tidal flat, Wave-deposited driftwood used to delineate
extent of modern inundation is visible in the foreground (photograph taken
07/28/2011 by M.R. DeRaps).

Figure 7. Partially drained thermokarst lake in (Qtl) thaw lake deposit
(photograph taken 07/26/2011 by M.R. DeRaps).
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Figure 4: Talus cone in a colluvial deposit (Qc) along the coastal cliffs in the
southern portion of the map (photograph taken 07/23/2011 by N.E.M. Kinsman).
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SURFICIAL GEOLOGIC MAP OF THE SHAKTOOLIK AREA,
NORTON BAY QUADRANGLE, ALASKA

by

2017
M.R . DeR aps1, N.E.M. Kinsman1, D.S .P. S tevens1, and J .R . Overbeck1

Figure 1. Oblique aerial photograph looking southeast along the open
ocean coast of Shaktoolik. Two generations of driftwood deposited at high
water lines are visible along the beach (photograph taken 07/26/2011 by
K. Ohman).

Figure 3. DGGS geologists sampling a retrogressive thaw
slump in (Qls) lowland silt deposit, adjacent to the
Tagoomenik River. Geochron samples GCR2, 3, and 4
were collected from this location (photograph taken
07/28/2011 by M.R. DeRaps).
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Figure 2. Mapped area with imagery sources
identified:

Prism panchromatic satellite imagery 2007-2010

(AHAP) 1978-1986

1) Advanced Land Observation Satellite (ALOS)

2) Alaska high altitude color infrared photography

OLDER  TER R ACE DEPOS ITS — W ell-sorted, w ell-stratified, w ell-rounded to subrounded
g ravel and sand with  trace to some silt and rare to numerous boulders forming  stream
terraces at elevations w ell above modern zones of alluvial deposition. Mantled by up to 1
m of eolian and retransported silt. Terrace treads are approximately 70–80 m above
modern stream elevation. S urface morph olog y is smooth  except for scattered low  scarps.

Y OUNG FLOODPLAIN DEPOS ITS —Elong ate deposits of moderately- to w ell-sorted,
w ell-stratified, fluvial g ravel, sand, and silt with  scattered to numerous boulders
comprising  recent and modern floodplains. Clasts g enerally rounded. Deposits may reflect
former ch annels and flow  reg imes. Medium to th ick bedded, locally crossbedded, and
includes fining -upw ard cycles. Commonly mantled by th in layer of silty overbank
deposits. Low-lying  surfaces may be flooded during  periods of h ig h  stream disch arg e.
S urface typically w ell veg etated with  extensive willow and alder th ickets. Ch aracteristic
landforms include recent bars, oxbow lakes, meander scrolls, and abandoned ch annels.

FLOODPLAIN DEPOS ITS  OF INTER MEDIATE AGE—Elong ate deposits of moderately-
to w ell-sorted, w ell-stratified, fluvial g ravel, sand, and silt with  scattered to numerous
boulders. Clasts g enerally rounded. Deposits reflect former ch annels and flow reg imes.
Medium to th ick bedded, locally crossbedded, and includes fining -upw ard cycles.
Commonly mantled by th in layer of silty overbank deposits, g enerally th icker th an on Qfp
3deposits. Ch aracteristic landforms include modified bars, oxbow  lakes, meander scrolls,
abandoned ch annels, and oth er evidence of past floodplain activity.

OLD FLOODPLAIN DEPOS ITS —Elong ate deposits of moderately- to w ell sorted, w ell-
stratified, fluvial g ravel, sand, and silt with  scattered to numerous boulders. Clasts
g enerally rounded. Deposits reflect old former ch annels and flow reg imes. Medium to
th ick bedded, locally crossbedded and includes fining -upw ard cycles. Commonly mantled
by th in layer of silty overbank deposits, g enerally th icker th an on Qfp2deposits.. S urface
typically w ell veg etated, smooth  to h ummocky, with  local low scarps and bog s.
Ch aracteristic landforms include h ig h ly modified bars, oxbow lakes, meander scrolls,
abandoned ch annels, and oth er evidence of past floodplain activity.
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LACU S TR INE DEPOS ITS
THAW  LAKE DEPOS ITS —Circular, subcircular, or irreg ularly sh aped deposits of
moderately stratified, h eterog eneous silt and org anic silt filling  small, commonly
interconnected basins resulting  from th awing  of ice-rich  permafrost (fig . 7). Formed by
recently drained th aw  lakes.

TABLE 2: Generalized Eng ineering  Properties of Map Units
COMPONENT

GEOLOGIC UNITS
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W ell-sorted sand and
g ravel.

GENERAL
CHARACTERISTICS

W ell-sorted, w ell-
stratified g rav el, sand,
and silt with  scattered
to numerous boulders.

Poorly to moderately
sorted, h eterog enous
deposits of silt, sand,
and g ravel.

S ilt and org anic silt with
minor to trace amounts
of fine sand.

Bedrock of mixed
lith olog ies.

SURFACE
DRAINAGE

Good in recent deposits, may be
inh ibited on older, inactive surfaces
w h ere permafrost h as developed or
surface h as been mantled by
appreciable th icknesses of silt and
org anic materials.
Good in recent deposits, may be
inh ibited on older, inactive surfaces
w h ere permafrost h as developed or
surface h as been mantled by
appreciable th icknesses of silt and
org anic materials.
Generally g ood, decreases with
increasing  proportion of silt and
presence of permafrost.

Generally very poor due to small
particle size and widespread sh allow
ice-rich  permafrost.  S tanding  w ater
is common and local ch annelized
flow  may be present.

Generally poor except w h ere
extensively fractured.

PERMAFROST

U nfrozen to discontinuously frozen with  low to
moderate ice content. Ice-rich  permafrost may
be present on older, inactive surfaces mantled
by appreciable th icknesses of silt and org anic
materials or w h ere silt h as infiltrated into
g ravels by percolating  g roundw ater.
Unfrozen to discontinuously frozen with  low to
moderate ice content. Ice-rich  permafrost may
be present on older, inactive surfaces mantled
by appreciable th icknesses of silt and org anic
materials or w h ere silt h as infiltrated into
g ravels by percolating  g roundw ater.
Unfrozen to discontinuously frozen with  low to
moderate ice content.  Frozen g round g enerally
more common on north -facing  slopes and in
older deposits.  S eg reg ated ice lenses may be
prevalent in deposits with  h ig h  silt and/or
org anic content.
Discontinuously to continuously frozen with
moderate to h ig h  ice content. Ice-rich
permafrost may include abundant seg reg ated
ice lenses and massive g round ice, especially in
deposits with  h ig h  org anic content.

Ice-rich  permafrost g enerally absent, but may
be present locally w h ere rocks are extensively
w eath ered and fractured.

SLOPE STABILITY

Generally stable, except for fine-g rained, ice-rich  deposits,
w h ich  are subject to th aw instability, and areas along  th e
coast w h ere sudden, rapid collapse may occur due to w ave
erosion.

Generally stable, except for areas adjacent to cutbanks or
freefaces w h ere sudden, rapid collapse may occur due to
stream erosion or surface loading .

Deposits with  h ig h  silt content are susceptible to creep and
flow , especially w h ere saturated by near-surface
g roundw ater. S teep colluvial deposits are g enerally unstable
and may be subject to debris flow s, slides, and rock falls.
Generally th aw stable, except w h ere silty.

Th aw unstable.  S ubject to lateral erosion and collapse near
active ch annels or developing  th aw lakes. May be subject to
slumping  and earth flow s in areas of low to moderate slope
g radient.

Generally stable, h ow ever, rock fall or oth er mass-w asting
processes may be present in steep terrain.

SUITABILITY FOR
CONSTRUCTION

Excellent source of sand and g ravel beneath  fine-
g rained cover sediment. Excellent foundations if not
with in modern coastal floodplains.

Excellent source of sand and g ravel beneath  fine-
g rained cover sediments. Excellent foundations if not
with in modern river floodplains.

May be suitable as fill. Poor foundations w h ere blocks
are loose and unstable, potentially g ood foundations
w h ere g rain size is h eterog eneous and surface slopes
are low to moderate.

Generally unsuitable as a materials source. Typically
unsuitable for foundations unless permafrost is
preserved (i.e., th ermally buffered th roug h  pad-
supported construction) and location is beyond inland
extent of marine inundation.

Good to excellent source of construction material
w h ere rock is not h ig h ly w eath ered and lith olog y is
suitable.  Ig neous intrusive rocks of  R eindeer Hills
complex may be suitable for coastal armoring  (rip-rap).

POTENTIAL ENGINEERING
CONSIDERATIONS

S h allow permafrost may limit depth  of excavation.
Excavation of modern beach  deposits may lead to
undesirable results, for example altered patterns of beach
erosion and deposition.  May be subject to marine
inundation during  larg e storms.

Older deposits may h ave sig nificant overburden of eolian,
org anic, or colluvial sediment requiring  deep excavation,
possibly limited by sh allow permafrost. Cutbanks along
active streams may fail, and th erefore may not be suitable
for structure sites.  Hig h  potential for flooding  and icing
along  marg ins of streams and rivers.
S lopes may be subject to debris flow s, subsidence, and local
liquefaction. Caution sh ould be exercised during  excavation
and construction activities, w h ich  may require ripping  or
blasting .  S aturated or over-steepened deposits may be
subject to slope failure, and local th aw subsidence may
occur in areas of permafrost.
Coastal areas may be subject to inundation during  larg e
storms. S ilt-rich  deposits may be subject to slump, sloug h ,
subsidence, liquefaction, and mudflow s.  S aturated fine-
g rained soils are prone to extreme frost h eave and th aw
subsidence. S h allow w ater table and presence of permafrost
limit depth  of excavation. Generally unsuitable as structure
sites with out suitable fill.

Quality of rock will vary depending  on lith olog y, deg ree of
w eath ering , and fracturing .

Th is map depicts th e distribution of unconsolidated deposits and g eneralized bedrock in
th e vicinity of S h aktoolik, Alaska, including  parts of th e Norton Bay B-6, B-5, B-4, and A-
4 quadrang les (fig . 1). It w as completed as part of th e Alaska Division of Geolog ical &
Geoph ysical S urveys (DGGS ) Coastal Geoh azard Evaluation and Geolog ic Mapping  for
Coastal Communities project, funded by th e Federal Coastal Impact Assistance Prog ram
(CIAP). Th e primary objective of th is map is to describe th e distribution of unconsolidated
g eolog ic deposits, identify local g eolog ic h azards, and provide information about th e
depositional environment and basic eng ineering  properties of common surficial-g eolog ic
materials in and around S h aktoolik.

Map units are th e result of combined field observations and aerial imag ery interpretation.
A suite of local g round observations w ere collected over a tw o-w eek period in J uly 2011 by
a h elicopter-supported team of DGGS  g eolog ists and collaborators. Field investig ations
included soil test pits, sample collection, soil and rock description, oblique aerial
ph otog raph y, and documentation of landscape morph olog y. Best available orth orectified
aerial ph otog raph s and satellite imag ery (fig . 2) w ere used to interpret surficial-g eolog ic
units and delineate contacts at a scale of 1:50,000 or smaller. Org anic samples w ere
radiocarbon dated to provide constraints on th e ag e of unconsolidated deposits and
understand th e sequence of depositional events (fig . 3).

R adiocarbon ag es for selected samples from surficial-g eolog ic units are included in Table
1. Generalized eng ineering -g eolog ic properties typical of th e surficial-g eolog ic units found
in th is map area are summarized in Table 2. Th e properties outlined in th is table are
intended as a g eneral g uide; detailed g eotech nical investig ations sh ould be conducted
before any of th ese deposits are used for construction purposes.
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ALLU V IAL FAN DEPOS ITS —Poorly sorted, subang ular g ravel, sand, silt, and scattered
boulders deposited by eph emeral streams, forming  fans or aprons at transitions betw een
h ig h er- and low er-g radient landscape surfaces.

ALLU V IUM IN ACTIV E CHANNELS —Elong ate deposits of moderately- to w ell-sorted,
w ell-stratified, fluvial g ravel, sand, and silt with  scattered to numerous boulders,
deposited in active stream ch annels. Clasts g enerally rounded. Deposit is medium to th ick
bedded, locally crossbedded, and contains fining -upw ard cycles.

S ILTY  ALLU V IUM—Moderately w ell-stratified silt containing  traces of fine sand in
modern ch annels and floodplains of streams draining  silt-mantled slopes. Generally
composed of retransported eolian silt. Moderately- to w ell-sorted and medium to th inly
bedded; locally crossbedded.

Y OUNGER  TER R ACE DEPOS ITS — W ell-sorted, w ell-stratified, w ell-rounded to
subrounded g ravel and sand with  trace to some silt and rare to numerous boulders
forming  stream terraces adjacent to and above modern floodplains. Mantled by up to 1 m
of eolian and retransported silt. Terrace treads are approximately 40–60 m above modern
stream elevation. S urface morph olog y is smooth  except for scattered low scarps.

ALLU V IAL DEPOS ITS

DESCRIPTION OF MAP UNITS
Unconsolidated Deposits

COLLU V IAL DEPOS ITS

COLLU V IUM— Poorly sorted, h eterog eneous blankets, aprons, and fans of ang ular to
subrounded rock frag ments, g ravel, sand, and silt deposited on slopes, slope bases, or
h ig h -level surfaces by residual w eath ering  and complex mass-movement processes,
including  rolling , sliding , flow ing , soil creep (g elifluction/solifluction), and frost creep (fig .
4). Locally w ash ed by meltw ater and slope runoff. Generally unsorted to very poorly
sorted. Th ickness is h ig h ly variable, with  th ickest deposits at th e bases of h illslopes.
S urface morph olog y is smooth , lobed, or moderately terraced. W h ere deposit is th in,
surface morph olog y reflects config uration of underlying  bedrock surface.

COMPLEX  DEPOS ITS
COLLU V IAL AND ALLU V IAL V ALLEY  FILL DEPOS ITS — Poorly sorted, h eterog eneous,
elong ate deposits of silt, sand, and g ravel derived from w eath ered bedrock and deposited
at th e marg ins of stream valleys by a combination of fluvial and mass-movement
processes. S urface morph olog y is h ummocky.

LOW LAND S ILT—Homog eneous blankets of poorly to moderately stratified silt and
org anic silt deposited by eolian processes and extensively rew orked by lacustrine processes
and th e formation, th aw ing , and redevelopment of ice-rich  permafrost. V ariable in
th ickness and saturated and locally refrozen with  variable ice content. Th ermokarst
features are common and include low-centered ice w edg e polyg ons, retrog ressive th aw
slumps, beaded streams, th aw  lakes, and drained th aw  lakes. Dating  of org anic silt
exposed in a retrog ressive th aw slump at a depth  of 1.2 m indicates a minimum ag e of
initial accumulation of th is unit of 9,610 +/- 45 radiocarbon years BP (GCR 3 in table 1).
S urface morph olog y is g enerally smooth  to h ummocky and ch aracterized by numerous
sh allow , interconnected ch annels and small lakes (fig s. 3 and 5).

EOLIAN DEPOS ITS

UPLAND S ILT—Blankets and aprons of massive, g enerally h omog eneous silt deposited
by eolian processes with  subsequent minor to extensive rew orking  by fluvial and colluvial
processes such  as mudflow s, slopew ash , g elifluction, and frost action. Th ickness is h ig h ly
variable, with  th ickest deposits along  th e base of slopes. Deposit is locally frozen with
variable ice content. A dated org anic layer from a coastal bluff exposure yielded a
minimum ag e of 5,390 +/- 40 radiocarbon years BP (GCR 7 in table 1). S urface morph olog y
is g enerally smooth  to g ently sloping  with  numerous interconnected ch annels.

MAR INE DEPOS ITS

OLDER  BEACH R IDGE COMPLEX , UNDIFFER ENTIATED—Elong ate, narrow
mounds and ridg es of w ell-sorted, w ell-stratified, medium sand to coarse g ravel
comprising  inactive beach  deposits, veg etated primarily by dune g rass and small sh rubs.
Deposits are several meters th ick and form sub-parallel beach  ridg es in orientations th at
reflect th e beach  g eometry at th e time of deposition. S w ale-to-crest h eig h ts are typically
less th an 1 m.

Y OUNG BEACH R IDGE COMPLEX —Elong ate, narrow  mounds and ridg es of w ell-
sorted, w ell-stratified, medium sand to coarse g ravel comprising  recently active beach
deposits, veg etated primarily by sparse dune g rass. Deposits are several meters th ick
and form a recurved beach  ridg e complex th at indicates north w est prog radation of th e
S h aktoolik barrier spit. Th is ridg e complex is more sh ore-parallel th an th e older
recurved beach  complex it crosscuts. Dating  of a sh ell h ash  layer at 60 cm depth  g ives a
minimum ag e for th e deposit of 1,470 +/- 25 radiocarbon years BP (GCR 1 in table 1).
S w ale-to-crest h eig h t is up to 2 m.

MODER N BEACH DEPOS ITS —Elong ate, sh ore-parallel littoral deposits of w ell-sorted
fine sand to very coarse g ravel. W ell rounded g ravels with  elong ate pebbles are common.
S ediment size increases to cobbles and boulders in proximity to cliffs in th e south ern and
north ern portions of th e mapped coastline. S torm overw ash  deposits and tidal flats are
present in areas of low er elevation and are laterally extensive along  th e Beeson S loug h
barrier. Driftw ood up to 25 cm diameter is common along  th e entire coastline. Locally
capped by salt-resistant veg etation, primarily dune g rass, w h ere surface h as been
undisturbed by recent w ave activity (fig . 1).

ES TUAR INE DEPOS ITS —Fine silt and clay intermixed with  fine to medium sand of
marine and fluvial orig in. Th inly bedded to massive, containing  discontinuous peat beds
th at w ere dated at 3,630 +/- 45 radiocarbon years BP (GCR 6 in table 1) in exposures
along  th e modern beach . Includes tidal marsh es seg mented by complex modern
strandlines. S urface morph olog y is g enerally smooth  to h ummocky and ch aracterized by
numerous sh allow, interconnected ch annels and small lakes (fig . 6). Elevation is less
th an 8 m above local mean sea level (msl).

BEDR OCK

CAR BONATE-CLAS T GR AY W ACKE AND MUDS TONE (CR ETACEOU S ), S UBMAR INE
FAN DEPOS ITS —Fine- to coarse-g rained g rayw acke interbedded with  finely laminated,
micaceous mudstone deposits. Predominantly carbonate clasts with  some quartz, ch ert,
and volcanic rock; mica clasts also present. Interpreted to represent turbidite submarine
deposits of th e mid to outer fan. Outcrops of th e more resistant g rayw acke are exposed
along  ridg etops w h ile th e finer-g rained mudstone forms w eath ered slopes and valleys.
Mapped extent includes outcrops, subcrops, and boulder field exposures th at exh ibit
minimal dow nslope displacement.

V OLCANIC-CLAS T CONGLOMER ATE, S ANDS TONE, AND S HALE (CR ETACEOU S ),
MAR GINAL S HELF AND S LOPE DEPOS ITS —Massive, poorly stratified pebble to
boulder cong lomerate consisting  ch iefly of andesitic volcanic clasts interbedded with  dark
g rayw acke and dark, finely laminated mudstone. Interpreted to represent debris flow s
and alluvial fan deposits of th e marg inal sh elf and slope. Mapped extent includes
subcrops and boulder field exposures th at exh ibit minimal dow nslope displacement.

COMPLEX  OF R EINDEER  HILLS  (MES OZOIC TO PR OTER OZOIC?)— U ndivided
assemblag e of th e S ew ard Terrane, consisting  of both  intrusive and extrusive volcanic
rocks, contact metamorph osed rocks, and intruded dikes. Th e lith olog ies are complexly
related and include impure marble, monzog ranite, calcsilicate h ornfels, alkali feldspar
rh yolite, quartz-mica sch ist, and quartzite intruded by aplite and amph ibolite dikes.
Mapped extent includes outcrops, subcrops, and boulder field exposures th at exh ibit
minimal dow nslope displacement.

(Descriptions modified from Patton and others, 2009)
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Th is map is funded with  qualified outer continental sh elf oil and g as revenues by th e
Coastal Impact Assistance Prog ram, U.S . Fish  & W ildlife S ervice, U.S . Department of
th e Interior. Th e view s and conclusions contained in th is document are th ose of th e
auth ors and sh ould not be interpreted to represent th e opinions or policies of th e U.S .
Government. Mention of trade names or commercial products does not constitute th eir
endorsement by th e U.S . Government.

Th e auth ors w ould like to extend th eir g ratitude to S h aktoolik Native Corporation and
Bering  S traits Native Corporation for land access permission to conduct th is w ork.
Generous h ospitality, field advice, and log istical support w ere provided by Myron
S aveitilik, Calvin Paniptch uk, Eug ene Asicksik, Fred S ag oonick, Kaw erak Incorporated,
and th e Bering  S traits S ch ool District. Karin Oh man (U.S . Geolog ical S urvey, formerly
of th e University of California, S anta Cruz) and Harvey S mith  (Alaska Department of
Transportation & Public Facilities) provided assistance in th e field. Th e mineralog y
expertise of Larry Freeman (DGGS ) contributed to improvements in th e bedrock
mapping , and radiocarbon ag es w ere converted to calibrated calendar years with  th e
assistance of Ow en Mason (Geoarch  Alaska). R eview comments by Ow en Mason
(GeoArch  Alaska) and Trent Hubbard (DGGS ) improved and clarified th e content of th is
report.
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MULTI-GENER ATION THAW  LAKE DEPOS ITS — S ilt and org anic silt of Qtl
th at h as underg one repeated cycles of th aw lake formation, draining , and
redevelopment. Ch aracterized by overlapping  circular, subcircular, or
irreg ularly sh aped deposits of stratified, h eterog eneous silt and org anic silt.
Multiple g enerations of th aw lake deposits may overlap to such  an extreme
deg ree th at identification of individual drained th aw  lake boundaries is
difficult. Locally includes Qsi.

LOW LAND S ILT, INTER MITTENTLY  INUNDATED—Poorly to moderately
stratified silt and org anic silt of Qsi th at is intermittently inundated by salt
w ater during  larg e storm events in th e Late Holocene. S urface expression is
ch aracterized by a slig h tly g reater abundance of interconnected ch annels and
small lakes. Landw ard extent of modern inundation delineated by th e inland
limit of w ave-deposited driftw ood (fig . 6).

Figure 5. Low-centered ice wedge polygons in (Qsi) lowland silt deposit, just east of
Beeson Slough.  Polygons range in size from 5 to 30 meters across (photograph
taken 07/27/2011 by K. Ohman).

1All radiocarbon ages were determined at the National Ocean Sciences Accelerator Mass Spectrometry (NOSAMS) facility at the Woods Hole Oceanographic Institution with National Science Foundation sponsorship (OCE-0753487).
2Radiocarbon ages were calibrated to calendar years using the marine09 and intcal09 calibration data sets (Reimer and others, 2009) through the software program Calib Rev 6.1.0 (Stuiver and Reimer, 1993).
3GCR6 is the only organic sample where the elevation was measured with a survey-grade GNSS system.

TABLE 1: R esults from R adiocarbon Analysis

MATERIAL ANALYZED

Marine carbonate sh ell h ash

Org anic sediment with  
disseminated plant material

Peat

Org anic sediment with  
disseminated plant material

Org anic sediment with  
disseminated plant material

Peat

Org anic sediment with  
disseminated plant material

95.4% (2 SIGMA) CAL
AGE RANGES2

cal AD 1320 - 1580

cal BC 9220 - 8820

cal BC 4340 - 4070

cal BC 800 - 560

cal BC 3340 - 3030

cal BC 2140 - 1890

cal AD 1680 - 1950

14C AGE YR BP

1,470 ± 25

9,610 ± 45

5,390 ± 40

2,550 ± 25

4,480 ± 35

3,630 ± 45

100 ± 25

306

50

30

40

SAMPLE 
DEPTH (CM)

60

120

225

SAMPLE LOCALITY

GCR 2, 3, and 4 w ere collected from a 
natural exposure in a retrog ressive th aw 
slump; (Qsi) low land silt.  S ee fig ure 3.

S oil pit in (Qbry) beach  ridg e complex on sand and g ravel barrier spit.

S oil pit in (Qme) estuarine marsh  from eastern marg in of Malikfik Bay. 
Measured elevation of GCR 6 w as 2.4 m (NAV D88)3 

S oil pit in (Qme) estuarine marsh  from w estern marg in of Malikfik Bay.

S oil trench  into face of coastal bluff mantled by (Qus) upland silt,
approximately 10 m above modern beach .

RADIOCARBON
SITE
GCR 1

GCR 3

GCR 7

GCR 2

GCR 4

GCR 6

GCR 5

DGGS SAMPLE ID

2011_S KK_NK_19B

2011_S KK_NK_127C

2011_S KK_J S _88A

2011_S KK_NK_127A

2011_S KK_NK_127D

2011_S KK_MD_15

2011_S KK_KO_240B

NOSAMS LAB ID1

OS -91881

OS -91879

OS -91895  

OS -91880

OS -91878   

OS -91945  

OS -91941 

Minimum ag es and oldest limiting  date for deposition of low land silt and formation of peat. 

SIGNIFICANCE OF DATE

S ample provides a minimum ag e for initial formation of th e young  beach  ridg e complex.

Minimum ag e of peat deposition in estuary environment.  S ample is from similar 
elevation and stratig raph ic position as GCR 6.

Minimum ag e of inception of estuary environment.  S ample is from similar elev ation and 
stratig raph ic position as GCR 5.

Minimum ag e for deposition of (Qus) upland silt.  Th e presence of coastal deposits in th e
bluff face, statig raph ically above th is sample, provides evidence for an additional marine 
transg ression after BC 4070.

EXPLANATION OF MAP SYMBOLS
R adiocarbon S ample— S ample ag e and description are listed in Table 1GCR1

Paleosh oreline—Elevation and location sug g ests formation during  th e
Pelukian Transg ression (~125,000yr) (Hopkins, 1973); beach  g ravels
are locally present
Contact—Mapped from imag ery. Identity and existence certain,
location inferred

SCALE 1:50 000
1 0 1 2 3 40.5 MILES

3000 0 3000 6000 9000 12000 15000 18000 21000FEET

1 0 1 2 3 4 50.5 KILOMETERS

SUPPLEMEMTARY  CONTOUR INTERVAL 10 METERS
CONTOUR INTERVAL 20 METERS

NORTH AMERICAN VERTICAL DATUM OF 1988 (NAVD 88)


