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EXPLANATION OF MAP SYMBOLS
Contact

Faults—Solid where location is accurate; dashed where location is 
approximate or inferred; dotted where location is concealed

Thrust fault—Sawteeth on upper plate

Major rivers and drainages

Optically stimulated luminescence sample location and age— 
Sample number and ages are labeled on sheet 1 only outside 
of Arroyo Seco; sample numbers and ages within Arroyo 
Seco are labeled on sheet 2

Location of photographic viewpoint—Number indicates figure 
number on plate
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SOIL TYPES
[Soil types were identified using the soil map of Monterey County (Cook, 1978), 
in digital format (U.S. Department of Agriculture [USDA], 2009)]
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Figure 15. Photograph looking downstream at a well-preserved sequence of late Pleistocene and inset Holocene strath terraces (see map for location of photographic viewpoint). Where Arroyo Seco 
has eroded Tertiary marine sediments, primarily Monterey shale, a broad valley has formed.  Each terrace records a floodplain eroded into the bedrock and is capped by rounded gravel derived from 
the more resistant basement rocks (��ub) upstream.  Photograph by Tony Garcia, California Polytechnic University, San Luis Obispo, 2012.
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Figure 14. Location of inset map showing Arroyo Seco and the Quaternary terraces.

EXPLANATION
Fault
Highway
River or drainage

Figure 13. This fault exposure is preserved in the road cut on the 
north side of the bridge that crosses the mouth of Arroyo Seco (see 
map for location of photographic viewpoint). The Reliz fault, 
exposed in a road cut in Arroyo Seco, has a dominant reverse 
dip-slip movement.  Sheared rock and gouge separate the Pancho 
Rico Formation from the Monterey Formation.  In the photograph, 
“A” indicates strike-slip movement away from the viewer and “T” 
indicates strike-slip movement toward the viewer.  At this location, 
the Pleistocene fluvial-terrace gravels appear preserved above the 
Monterey Shale and downslope above the Pancho Rico Formation.

Unfaulted late Pleistocene 
fluvial-terrace deposits

Monterey Formation
(Tms)

Pancho Rico Formation
(Tpr)

A T
A T

Figure 12.  Small terrace treads are preserved in the narrow Arroyo Seco canyon (see 
map for location of photographic viewpoint).  These strath terraces record where the 
Arroyo Seco floodplain once eroded the undifferentiated basement rocks (��ub). 
White dashes locate the terrace surface and yellow dashes locate the top of bedrock. 
Gravels are about 1 meter thick.

Terrace gravelTerrace gravelTerrace gravel

Undifferentiated
basement rocks

Figure 11.  This is a view looking upstream of Arroyo Seco where it is confined in a 
narrow canyon (see map for photographic viewpoint).  Resistant basement bedrock 
(��ub) prevents a broad alluvial floodplain from forming. Downstream, less 
resistant Tertiary marine sediments are eroded by the Arroyo Seco and the sequence 
of strath terraces is preserved.
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Figure 10. Stream gradient profile of terrace surfaces along Arroyo Seco. Different colored symbols represent different terrace surfaces. Terraces are 
approximately parallel and range in elevation from 100 to 800 m. The highest erosional features (Qfo1–Qfo1) are associated with the paleoerosional 
surface in the northwest corner of the mapped Tertiary marine sediments.  Intermediate elevation terrace remnants occur on both the north and south 
sides of Arroyo Seco (Qfo7–Qfo8). Map unit Qfai1 is a strath surface often eroded on the Paso Robles (QTpr) and the Pancho Rico Formations (Tpr). 
Lower terraces are typically broad and continuous along the modern Arroyo Seco (Qfai2o–Qfr1).

Sample number 
(geologic map unit, 

soil) Latitudea Longitudea
% Water 
contentb K (%)c U (ppm)c Th (ppm)c

Cosmic dosed

additions 
(Gy/ka)

Total dose rate 
(Gy/ka)

Equivalent dose 
(Gy) ne Age (yrs)f

AS10-9-7
(Qfy1, Fluvent) 36.266 -121.351 0 (29) 2.83 ± 0.04 1.85 ± 0.13 7.49 ± 0.27 0.18 ± 0.01 3.46 ± 0.08g 5.41 ± 0.65g 23 (30) 1,030 ± 150g

AS10-9-8
(Qfy1, Fluvent) 36.260 -121.366 2 (27) 2.42 ± 0.03 2.30 ± 0.12 10.5 ± 0.27 0.18 ± 0.01 3.40 ± 0.07g 3.57 ± 0.52g 14 (20) 1,590 ± 190g

AS12-6-1
(Qfay, Arroyo Seco) 36.324 -121.230 1 (21) 3.61 ± 0.05 1.43 ± 0.07 6.74 ± 0.27 0.17 ± 0.01 4.19 ± 0.10f 40.1 ± 2.69f 16 (28) 9,570 ± 680g

AS12-6-2
(Qfai4, Rincon) 36.318 -121.303 0 (21) 3.00 ± 0.04 1.37 ± 0.08 6.62 ± 0.22 0.18 ± 0.01 3.63 ± 0.08f 31.9 ± 1.08f 16 (24) (8,770 ± 350g)h

AS12-6-3
(Qfai3, Chualar) 36.275 -121.328 1 (26) 2.24 ± 0.03 1.92 ± 0.11 10.6 ± 0.35 0.17 ± 0.01 4.45 ± 0.11 157 ± 15.7 28 (30) 35,350 ± 3,680

AS10-9-9
(Qai2y, Lockwood) 36.263 -121.408 0 (37) 1.57 ± 0.02 1.93 ± 0.09 8.70 ± 0.20 0.19 ± 0.01 3.61 ± 0.08 182 ± 9.10

166 ± 5.66
30 (30)
29 (30)

50,640 ± 2,980
45,960 ± 1,840

AS10-9-6
(Qfai2o, Lockwood) 36.268 -121.358 0 (32) 2.51 ± 0.03 1.90 ± 0.15 9.57 ± 0.29 0.07 ± 0.01 4.80 ± 0.10g >210g 13 (20) >65,000g

AS10-9-5
(Qfai1, Placentia) 36.284 -121.320 0 (31) 2.23 ± 0.03 1.98 ± 0.10 8.52 ± 0.24 0.13 ± 0.01 4.16 ± 0.09 >500 18 (20) >120,000

eNumber of replicated equivalent dose (De) estimates used to calculate the mean.  Figures in parentheses indicate total number of measurements made including failed runs with usable data
fDose rate and age for fine-grained 250–180 µm potassium feldspar grains.  Linear + exponential fit used on age, errors to one sigma. Fade tests indicate correction of 5–10%.  Fade tests indicate a g value of 1%/decade. For the samples already in

saturation (AS10-9-5 and AS10-9-6) this value has not been added.
gDose rate and age for finer-grained 250–180 µm quartz sand.  Linear + exponential fit used on equivalent dose, errors to one sigma, single aliquot regeneration (SAR). 

aProjected coordinates are in UTM Zone 10, NAD 83
bField moisture, with figures in parentheses indicating the complete sample saturation %.  Ages calculated using approximately 50% of saturation values.
cAnalyses obtained using laboratory gamma spectrometry on a bulk sample (high-resolution Ge detector).
dCosmic doses and attenuation with depth were calculated using the methods of Prescott and Hutton (1994).

Table 3.  Single aliquot regeneration feldspar infrared stimulated luminescence (IRSL) and quartz optically stimulated luminescence (OSL) ages from Arroyo Seco area, California.  Sample 
locations are shown on 1:50,000 Arroyo Seco geologic map, sheet 1; all sample locations except AS12-6-1 and AS12-6-2 are shown on sheet 2.  Dates were obtained by using standard methods 
described in Mahan and Brown (2007).  [%, percent; K, potassium; U, uranium; ppm, parts per million; Th, thorium; Gy, Gray or absorbed radiation energy per unit mass; ka, kilo-annum, 
103 years; yrs, years]  

hQuestionable result.
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