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Table 1. Post-ravinement accommodation spaces filled in the offshore inner-shelf 
transects. 
Transect Distance 

(m) 
Ravinement 
surface 
gradient 
 (%) 

Mean  
deposit 
thickness  
(m) 

Deposit 
cross-section 
 (x1000m2) 

Normalized 
filled 
accommodation 
space  
(m3 m-1 km-1) 

L3 5700 0.41 0 0 0 

L5 7500 0.36 0 0 0 
L7 6400 0.39 0.4 2.5 390 

L11 11900 0.37 3.4 40.5 3400 
L41 11400 0.44 6.8 77.5 6800 

L46 13200 0.45 8.7 114.8 8700 
L37 12700 0.53 13.9 176.5 13900 
L36 12800 0.55 18.4 235.5 18400 
L33 14800 0.63 27.2 402.5 29900 
L24 16200 0.44 33.0 534.6 33000 
L23 12800 0.50 21.4 273.9 21400 
L19 11300 0.50 13.8 155.9 13800 
Notes: Distance is east-to- west length (m) of the measured transect. Gradient is 
slope (%) of the ravinement surface over the measured distance of the cross-
setions. Mean deposit thickness is the average thickness of post-ravinement inner-
shelf deposits (below 0 m NAVD88) in the onshore drill holes (DH) and offshore 
vibracore (V) and seismic profile (S) sites (Supplmental Figures 3–7). The L24 cross-
section is extended to L24-S4 at 10.1 km distance from the present shoreline. 
Neither the ebb tide delta nor the tidal inlet are included in the L24 cross-section, 
likely canceling out their localized impacts on filled accommodation space at the 
mouth of the Columbia River. Deposit thickness data are from Supplemental Table 4. 
Post-ravinement deposit cross-section area (x1000m2) is taken from the mean 
deposit thickness multiplied by transect length. Normalized accommodation space 
(m3 m-1 km-1) is taken from the mean deposit thickness in each transect multiplied 
by 1.0 meter width (alongshore) and 1.0 kilometer distance (across-shelf) along the 
transect. 
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Table 2: Long-term (0.3–13 ka) sedimentation rates in the CRLC inner-shelf. 

Line/site Section midpoint 
and range of 
elevations (m) 

Section midpoint 
and range of 
ages (ka) 

Section sedi- 
mentation rate 
 (m ka-1) 

Sea level 
rise rate  
(m ka-1) 

L41DHgreb1 -6.6±2.3 4.3±2.3 1.0 2 
L41V508 -12.5±-3.1 3.9±3.6 0.9 4.7 
L41V502 -19.1±1.9 5.5±2.5 0.7 12.3 
L41V501 -28.0±1.7 4.6±4.4 0.4 6.6 
L41503 -39.4±1.5 6±-3.5 0.4 15.5 
L41V504 -47.4±2.6 5.6±4.5 0.6 17.3 
L37DHoyst -11.8±4.7 6.5±2.1 2.3 3.1 
L36V302 -26.0±5.1 5.0±4.0 1.3 11.2 
L36V301 -46.6±12.1 6.4±4.5 2.7 14.2 
L33V305 -26.1±9.8 5.4±4.1 2.4 9.3 
L33V303 -34.6±14.9 5.1±4.9 3.0 14.9 
L33V306 -57.5±22.3 7.1±5.3 4.2 13.5 
L33V307 -68.4±24.1 7.3±6.7 3.6 11.5 
L24V903 -66.7±15.3 8.6±4.5 3.4 10.5 
L23DHsuns -23.3±6.7 6.7±2.3 2.9 13.4 
L23V103 -24.4±9.2 5.7±3.9 2.4 8.7 
L23V104 -30.8±9.1 7.5±2.1 4.4 13.9 
L23V105 -36.3±7.0 7.6±1.9 3.7 28 
L23V106 -51.8±11.5 8.5±2.9 3.9 11.5 
L19Dhdelr -19.6±13.3 5.8±3.3 4.1 7.2 
Notes: Section elevation intervals (m) and corresponding section ages (ka) of lower 
ravinement surfaces and overlying deposits are used to calculate section 
sedimentation rates (m ka-1). Elevations and ages of lower bounding ravinement 
surfaces and overlying deposit C14 samples are from Table 4. Rates of sea level rise 
(m ka-1) that correspond to the dated sections are estimated from the CRLC sea level 
curve shown in Figure 2 Part C. 
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Table 3: Short-term (0–3.8 ka) sedimentation rates in the CRLC inner-shelf. 

Line/site Section midpoint 
and range of 
elevations (m) 

Section midpoint 
and range of 
ages (ka) 

Section sedi- 
mentation rate 
 (m ka-1) 

L11V707 -9.9+/-2.1 0.9+/-0.9 2.3 
L11V701 -14.0+/-2.3 0.5+/-0.5 4.1 
L41V502 -15.9+/-1.4 1.5+/-1.5 0.9 
L41V503 -36.5+/-1.5 1.3+/-1.3 1.1 
L41V504 -44.2+/-0.6 0.5+/-0.5 1.1 
L36V302 -18.6+/-2.3 0.5+/-0.5 4.6 
L36V301 -32.7+/-1.9 0.9+/-0.9 1.9 
L33V305 -13.7+/-2.5 0.7+/-0.7 3.9 
L33V306 -32.7+/-2.3 0.9+/-0.9 2.6 
L24V102 -14.1+/-0.5 1.5+/-1.5 0.7 
L24V903 -49.1+/-0.7 0.8+/-0.8 0.8 
L23V103 -12.5+/-2.7 0.9+/-0.9 3.1 
L23V104 -16.8+/-0.5 1.1+/-1.1 0.4 
L23V105* -24.7+/-0.1 1.9+-1.9 0.1 
Notes: Section elevation intervals (m) and corresponding section ages (ka) of 
radiocarbon deposits and modern surfaces are used to calculate recent short-term 
sedimentation rates (m ka-1). Elevations and ages of the deposit C14 samples, 
ravinement surfaces and modern surfaces are from Supplemental Table 4.  
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Table 4: Post-ravinement sediment volumes for the CRLC inner-shelf transect 
segments. 
Transect Along-shelf  

segment (m) 
Cross-section 
area (m2) 

Shelf segment 
volume (x106 m3) 

L7 8080 2500 20 
L11 16570 40500 671 
L41 15330 77500 1188 
L46 14930 114800 1714 
L37 16430 176500 2900 
L36 10550 235500 2485 
L33 13900 402500 5595 
L24 11600 534600 6201 
L23 8960 273900 2454 
L19 10110 155900 1576 
Notes: Along-shelf segment lengths (m) for each across-shelf transect were 
calculated from mid-points between 1) transects, 2) the south bounding Tillamook 
Headland, and 3) the northern bound of shelf sand accumulation between transects 
L7 and L5. Transect cross-section areas are taken from Table 1. Shelf segment 
volumes (x106 m3) are derived from the products of along-shelf segment length and 
corresponding transect cross-section areas. 
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Table 5. Post-ravinement accommodation spaces filled in the offshore inner-shelf 
transects. 
Transect Distance 

(m) 
Ravinement 
surface 
gradient 
 (%) 

Mean  
deposit 
thickness  
(m) 

Deposit 
cross-section 
 (x1000m2) 

Normalized 
accommodation 
space  
(m3 m-1 km-1) 

L3 5700 0.41 0 0 0 

L5 7500 0.36 0 0 0 
L7 6400 0.39 0.4 2.5 390 

L11 11900 0.37 3.4 40.5 3400 
L41 11400 0.44 6.8 77.5 6800 

L46 13200 0.45 8.7 114.8 8700 
L37 12700 0.53 13.9 176.5 13900 
L36 12800 0.55 18.4 235.5 18400 
L33 14800 0.63 27.2 402.5 29900 
L24 16200 0.44 33.0 534.6 33000 
L23 12800 0.50 21.4 273.9 21400 
L19 11300 0.50 13.8 155.9 13800 
Notes: Distance is east-to- west length (m) of the measured transect. Gradient is 
slope (%) of the ravinement surface over the measured distance. Mean deposit 
thickness is the average thickness of post-ravinement inner-shelf deposits (below 0 
m NAVD88) in the onshore drill holes (DH) and offshore vibracore (V) and seismic 
profile (S) sites (Figures 9–13). The L24 cross-section is extended to L24-S4 at 10.1 
km distance from the present shoreline. Neither the ebb tide delta nor the tidal inlet 
are included in the L24 cross-section, likely canceling out their localized impacts on 
filled accommodation space at the mouth of the Columbia River. Deposit thickness 
data are from Table 4. Post-ravinement deposit cross-section area (x1000m2) is 
taken from the mean deposit thickness multiplied by transect length. Normalized 
accommodation space (m3 m-1 km-1) is taken from the mean deposit thickness in 
each transect multiplied by 1.0 meter width (alongshore) and 1.0 kilometer distance 
(across-shelf) along the transect. 
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Table 6: Long-term sedimentation rates in the CRLC inner-shelf. 
Line/site Section midpoint 

and range of 
elevations (m) 

Section midpoint 
and range of 
ages (ka) 

Section sedi- 
mentation rate 
 (m ka-1) 

Sea level 
rise rate  
(m ka-1) 

L41DHgreb1 -6.6±2.3 4.3±2.3 1.0 2 
L41V508 -12.5±-3.1 3.9±3.6 0.9 4.7 
L41V502 -19.1±1.9 5.5±2.5 0.7 12.3 
L41V501 -28.0±1.7 4.6±4.4 0.4 6.6 
L41503 -39.4±1.5 6±-3.5 0.4 15.5 
L41V504 -47.4±2.6 5.6±4.5 0.6 17.3 
L37DHoyst -11.8±4.7 6.5±2.1 2.3 3.1 
L36V302 -26.0±5.1 5.0±4.0 1.3 11.2 
L36V301 -46.6±12.1 6.4±4.5 2.7 14.2 
L33V305 -26.1±9.8 5.4±4.1 2.4 9.3 
L33V303 -34.6±14.9 5.1±4.9 3.0 14.9 
L33V306 -57.5±22.3 7.1±5.3 4.2 13.5 
L33V307 -68.4±24.1 7.3±6.7 3.6 11.5 
L24V903 -66.7±15.3 8.6±4.5 3.4 10.5 
L23DHsuns -23.3±6.7 6.7±2.3 2.9 13.4 
L23V103 -24.4±9.2 5.7±3.9 2.4 8.7 
L23V104 -30.8±9.1 7.5±2.1 4.4 13.9 
L23V105 -36.3±7.0 7.6±1.9 3.7 28 
L23V106 -51.8±11.5 8.5±2.9 3.9 11.5 
L19Dhdelr -19.6±13.3 5.8±3.3 4.1 7.2 
Notes: Section elevation intervals (m) and corresponding section ages (ka) of lower 
ravinement surfaces and overlying deposits are used to calculate section 
sedimentation rates (m ka-1). Elevations and ages of lower bounding ravinement 
surfaces and overlying deposit C14 samples are from Table 4. Rates of sea level rise 
(m ka-1) that correspond to the dated sections are estimated from the CRLC sea level 
curve shown in Figure 2 Part C. 
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Table 7: Short-term sedimentation rates in the CRLC inner-shelf. 
Line/site Section midpoint 

and range of 
elevations (m) 

Section midpoint 
and range of 
ages (ka) 

Section sedi- 
mentation rate 
 (m ka-1) 

L11V707 -9.9+/-2.1 0.9+/-0.9 2.3 
L11V701 -14.0+/-2.3 0.5+/-0.5 4.1 
L41V502 -15.9+/-1.4 1.5+/-1.5 0.9 
L41V503 -36.5+/-1.5 1.3+/-1.3 1.1 
L41V504 -44.2+/-0.6 0.5+/-0.5 1.1 
L36V302 -18.6+/-2.3 0.5+/-0.5 4.6 
L36V301 -32.7+/-1.9 0.9+/-0.9 1.9 
L33V305 -13.7+/-2.5 0.7+/-0.7 3.9 
L33V306 -32.7+/-2.3 0.9+/-0.9 2.6 
L24V102 -14.1+/-0.5 1.5+/-1.5 0.7 
L24V903 -49.1+/-0.7 0.8+/-0.8 0.8 
L23V103 -12.5+/-2.7 0.9+/-0.9 3.1 
L23V104 -16.8+/-0.5 1.1+/-1.1 0.4 
L23V105* -24.7+/-0.1 1.9+-1.9 0.1 
Notes: Section elevation intervals (m) and corresponding section ages (ka) of 
radiocarbon deposits and modern surfaces are used to calculate recent short-term 
sedimentation rates (m ka-1). Elevations and ages of the deposit C14 samples, 
ravinement surfaces and modern surfaces are from Table 4.  
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Table 8: Post-ravinement sediment volumes for the CRLC inner-shelf transect 
segments. 
Transect Along-shelf  

segment (m) 
Cross-section 
area (m2) 

Shelf segment 
volume (x106 m3) 

L7 8080 2500 20 
L11 16570 40500 671 
L41 15330 77500 1188 
L46 14930 114800 1714 
L37 16430 176500 2900 
L36 10550 235500 2485 
L33 13900 402500 5595 
L24 11600 534600 6201 
L23 8960 273900 2454 
L19 10110 155900 1576 
Notes: Along-shelf segment lengths (m) for each across-shelf transect were 
calculated from mid-points between 1) transects, 2) the south bounding Tillamook 
Headland, and 3) the northern bound of shelf sand accumulation between transects 
L7 and L5 (Table 5). Transect cross-section areas are taken from Table 5. Shelf 
segment volumes (x106 m3) are derived from the products of along-shelf segment 
length and corresponding transect cross-section areas. 
  



AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT

 91 

Revision 5_01_16 

Highlights 

This article combines onshore and offshore data on inner-shelf sedimentation in a high-

wave-energy inner-shelf setting of the NE Pacific Ocean. These data compilations test, 

possibly for the fist time, some fundamental relations between post-ravinement 

accommodation space and net sediment accumulation in a high-wave-energy inner-shelf 

that is abundantly supplied by fluvial sand discharged to the littoral zone. This article also 

points out the potential impacts of increasing inner-shelf accommodation space on long-

term beach erosion following predicted increases in sea level rise from future global 

warming. 


