
Public Access Copy 
DO MOT REMOVE 
from room 208. State of Delaware 

DELAWARE GEOLOGICAL SURVEY 

Robert R. Jordan, State Geologist 

REPORT OF INVESTIGATIONS NO. 54 

RADIOCARBON DATES FROM DELAWARE: 
A COMPILATION 

by 

Kelvin W, Ramsey 

Stefanie J. Baxter 

UPUND -IT9 
-- --- -- 

krm 
~ e o n 4 ~ d  

---. .AL 

l O W D 2 m 3 M M m  

I 

RADIOCARBON AGE (yn BP) 

University of Delaware 

Newark, Delaware 

1996 



State of Delaware 
DELAWARE GEOLOGICAL SURVEY 
Robert R. Jordan, State Geologist 

REPORT OF INVESTIGATIONS NO. 54 

RADIOCARBON DATES FROM DELAWARE: 
A COMPILATION 

by 

Kelvin W. Ramsey 

Stefanie J. Baxter 

University of Delaware 
Newark, Delaware 

1996 



CONTENTS 

Page Page 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ABSTRACT 1 ADDITIONS TO THE DATABASE . . . . . . . . . . . . . . . . . . .  6 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  INTRODUCTION 1 SUMMARY AND CONCLUSIONS 6 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Acknowledgements 1 REFERENCES CITED 6 

. . . . . . . . . . . . . . . . . . . . . . . . .  RADIOCARBON DATING 1 APPENDICES 

CALIBRATION OF RADIOCARBON DATES . . . . . . . . . .  2 A . Radiocarbon database . . . . . . . . . . . . . . . . . . . . . . . .  9 

COMPILATION OF DATA . . . . . . . . . . . . . . . . . . . . . . . . .  3 B . 7.5-minute quadrangles and abbreviations . . . . . . . .  18 

PLOT OF DATA VERSUS ELEVATION . . . . . . . . . . . . . . .  4 

ILLUSTRATIONS 

Page 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Figure 1 . Radiocarbon production and dating 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 . Example of date calibration using CALIB program 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 . Plot of uncalibrated radiocarbon ages versus sample elevations 3 
4 . Plot of uncalibrated radiocarbon ages versus sample elevations. differentiated by sample types . . . . . . . . . . . . . . . . . . .  4 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 . Plot of calibrated ages versus sample elevations, differentiated by sample types 5 
. . . . . . . . . . . . . . . . . . .  6 . Plot of uncalibrated radiocarbon ages versus sample elevations showing depositional regimes 6 



RADIOCARBON DATES FROM DELAWARE: 
A COMPILATION 

Kelvin W. Ramsey and Stefanie J. Baxter 

ABSTRACT 

Radiocarbon dates from 231 geologic samples from the offshore, coastal, and upland regions of Delaware have been compiled 
along with their corresponding locations and other supporting data. These data now form the Delaware Geological Survey Radiocarbon 
Database. The dates range from a few hundred years to approximately 40,000 yrs (40 ka) BP (before present). All dates younger than 
about 18,000 yrs have been calibrated using the method of Stuiver and Reimer (1993). A plot of the dates versus the elevations of the 
samples shows four distinct groupings: those associated with the rise of sea level during the Holocene, those from the uplands, those 
in modem stream valleys, and those older than the detectable range of present radiocarbon techniques. A fifth group of samples in the 
20-38 ka range and from below present sea level are ambiguous and were previously used as evidence for a mid-Wisconsinan high sea 
stand (Milliman and Emery, 1968). 

INTRODUCTION RADIOCARBON DATING , 

No compilations of radiocarbon dates of geologic materials For studies of late Quaternary and Holocene climate, sea- 
from Delaware have been published since the 93 dates reported by level changes, and archaeological remains, radiocarbon dating has 
&aft (1976a). Since then, many additional dates have been proved to be the most versatile and reliable dating technique. The 
reported in various publications and unpublished theses and dis- basics of the dating technique are described by Bradley (1985) 
sertations. Other unpublished dates have not been reported prior and summarized as follows. Because carbon is found worldwide 
to this publication. A total of 231 radiocarbon dates are here and wherever organic remains are preserved, it has worldwide 
recorded, including those originally reported by Belknap (1975) 
and Kraft (1976a). The purpose of this report is to provide a 
radiocarbon database for the geologic community that can be uti- 
lized for coastal and other geologic studies of the latest 
Pleistocene and Holocene and that will grow as future data are 
generated. 
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Figure 1. (A) Diagram of 14c production 
(B) Dating of 14c-bearing material. 
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utility as a dating method. The technique was pioneered by Libby 
(1955) from his work on the isotopes of carbon, of which 1 4 c  
(carbon-14) forms the smallest percentage. 1 4 c  is the product of 
cosmic radiation bombardment of 14N (nitrogen- 14) (Figure 1 A) 
and is oxidized to carbon dioxide which mixes with the carbon 
dioxide of the rest of the atmosphere. Plants and animals take 
carbon dioxide into their systems during photosynthesis and res- 
piration, respectively. Any carbonate-producing organisms such 
as clams or oysters also place 1 4 c  within their shell structure. As 
soon as the organism dies, the intake of carbon dioxide stops, and 
because 1 4 c  is unstable, it starts decaying into the more stable 
14N (Figure 1A). This decay produces beta particles (the result of 
the decay process) in a statistically predictable manner. In sam- 
ples containing a large number of atoms, the activity of the decay 
and the number of beta particles emitted drops off exponentially 
with the age of the sample material. Over a period of 5730 years, 
one half of the 1 4 c  atoms will have decayed (hence the half life 
of 1 4 c  is 5730 years). Originally Libby (1955) had determined 
the half life to be 5568 years. Later, it was determined more accu- 
rately to be 5730 years. Because of the large number of dates that 
had been reported with the 5568 half life, a convention was 
worked out in which the laboratories would continue to report 
dates using the 5568 half life (Bradley, 1985). 

One method for determining age based on the radiocarbon 
within a sample is to place the sample within a container that mea- 
sures the be& that are emitted by the 1 4 c  decay over a 
set period of time (Figure 1B). The counts are compared with 
those produced by laboratory standards, a date is calculated, and 
a one standard deviation age range is given. A sample of 40,000 
years in age (the approximate upper limit of radiocarbon dating) 
will have so few 1 4 c  atoms decaying and emitting beta particles 
that the sample is said to be dead to radiocarbon. Some recent 
techniques have increased the upper limits of the dating by plac- 
ing the sample in an electron accelerator and directly measuring 
the ratios of the various isotopes of carbon. This technique takes 
longer and is about twice the cost of the conventional beta count- 
ing. Three dates in the Delaware radiocarbon database were gen- 
erated by this method (Laboratory identification numbers begin- 
ning with AA, Appendix A). 

CALIBRATION OF RADIOCARBON DATES 

Although radiocarbon dating has proved to be a versatile 
and reliable dating technique, calculation of a radiocarbon age 
". . . assumes that the specific activity of the carbon in atmos- 
pheric C02 has been constant" (Stuiver and Reimer, 1993). 
However, the carbon activity in the atmosphere, oceans, bios- 
phere, and lithosphere has varied with time, which implies that the 
carbon activity in the samples being dated has varied as well. In 
order to compensate for this variance, the radiocarbon years are 
converted to calibrated years (cal. yrs.) (Stuiver and Reimer, 
1993; Bard et al., 1993). Two methods of calibration frequently 
used are dendrochronology (tree ring) and 2 3 4 ~ - 2 3 0 ~ h  dating of 

Schleicher, 1990; Stuiver and Pearson, 1993; Stuiver and Reimer, 
1993; Stuiver et al., 1986). Precise U-Th ages as far back as 
approximately 20,000 1 4 c  yrs BP have been obtained on corals 
from Barbados and Mururoa by means of thermal ionization mass 
spectrometry; the resulting 1 4 c  vs. U-Th curve can be used as a 
first-order 1 4 c  calibration tool (Bard et al., 1993). 

The program CALIB 3.0.3~ (Stuiver and Reimer, 1993) has 
four data sets or calibration curves available for use for calibra- 
tion. The data set selected depends on the type and age of the 
sample that was dated. Of the 231 1 4 c  dates in the radiocarbon 
database, 191 were converted to calibrated calendar years. The 
remaining 40 samples were considered too old to be calibrated by 
means of this program which has an upper limit of 18,000 1 4 c  
years. Using the bidecadel atmosphericlinferred atmospheric 
curve (Dataset 1, Stuiver and Reimer, 1993), which uses a 
bidecadel tree ring dataset (AD 1955 - 9440 BC) and a marine 1 4 c  
data set for samples older than 10,000 1 4 c  yrs BP, calculations 
were made utilizing linear interpolation and probability distribu- 
tion methods. Results from the probability distribution method 
were reported in 68.3% (1 sigma) and 95.4% (2 sigma) confidence 
intervals. The DGS radiocarbon database reports the 2 sigma con- 
fidence interval. Figure 2 is an example of how CALIB results 
are reported. 

UNIVERSITY OF WASHINGTON 
QUATERNARY ISOTOPE LAB 

RADIOCARBON CALIBRATION PROGRAM REV 3.0.3C 
Stuiver, M. and Reimer, P.J., 1993, Radiocarbon, 35, p. 215-230. 

Calibration file@): INTCAL93.14C 
Listing file: c:\wp5l\rccal. 

1-5206 

1 
Ni3 1-25lGCR2DH-70lpeat 
Radiocarbon Age BP 330 90 Reference(s) 
Calibrated age(s) cal BP425, 392, 319 (Stuiver and Pearson, 1993) 

cal BP age ranges obtained from intercepts (Method A): 
one Sigma** cal BP 497-290 
two Sigma** 525-264 212-141 

21-0 

Summary of above: 

minimum of cal age ranges (cal ages) maximum of cal age ranges: 
lo cal BP 497 (425,392,319) 290 
20 cal BP 525 (425,392,319) O* 

cal BP age ranges (cal ages as above) 
from probability distribution (Method B): 

% area enclosed cal BP age ranges relative contribution to 
I u or 20 probabilities 

68.3 (In) cal BP 474-298 1.00 
95.4 ( 2 4  cal BP 529-262 .89 

216-138 .08 
24-0* .03 

corals. Tree-ring chronologies as far back as 11,000 years have 
Figure 2. Example of output from CALIB program been recognized and are used to verify and calibrate 1 4 c  dates 

(Stuiver and Reimer, 1993). 
obtained from the wood cells of growth rings (Geyh and 



COMPILATION OF RADIOCARBON DATES 

The data sets, upon which this database (Appendix A) is 
founded, are the compilations of Belknap (1975) and Kraft 
(1976a). Additional data were compiled from theses, disserta- 
tions, journal articles, and other sources. Some data were collect- 
ed but never published and are reported here for the first time. 
Most of the reported dates come from samples collected in 
Delaware. A few are from outside of the state, either from feder- 
al waters offshore Delaware or from adjacent areas of Maryland 
or New Jersey, especially if included in Belknap (1975) or Kraft 
(1976a). Additional data not reported in Appendix A, including 
MASCA calibration dates (Ralph et al., 1973) reported by Kraft 
(1976a), are available as a part of the DGS Radiocarbon Database 
at the Delaware Geological Survey. 

Where possible, the original data sources were consulted. 
Certain criteria were determined for acceptance of data into the 
database. First, the data had to be associated with a geographical 
site that could be determined witliin one second of latitude and 
longitude. Second, the data had to have some additional verifica- 
tion of their authenticity. Original data reports from the analytical 
laboratory were preferable. If these were not available, a compi- 
lation of the laboratory sample number, location data, and a 
description of the sample, and a log of the drill hole were accept- 
able. In a few instances, no core logs were available, but individ- 
ual sample descriptions and sampling intervals were present and 

were deemed acceptable. A few reported dates had no laboratory 
identifiers but had other information. They were deemed accept- 
able if the supporting data (location, elevation, sample depth, etc.) 
were available. 

All correlative data were compiled and placed in a spread- 
sheet. Once a sample location was verified, the core or drill hole 
was assigned a Delaware Geological Survey drill hole identifier, 
e.g., Qh44-01 (Talley and Windish, 1984). For samples obtained 
from outcrops, hand-driven cores, or soil augers, a DGS outcrop 
identifier, (e.g., Nh44-a) was assigned (Ramsey, 1994). A few 
dates were retained, even if location was uncertain, if originally 
included by Kraft (1976a). The locality identifiers (DGSID) are 
given as a geographic location such as "Assw. Canl." The original 
identifiers for the sample site are given as the local identifier 
(LOCALID). Elevation of the land surface of the sample site was 
determined as closely as possible. Except for sample sites for 
which elevations were surveyed in from a benchmark (indicated 
by elevation numbers to the second decimal place), some error is 
probable in the elevation reported (plus or minus half of the con- 
tour interval of the map from which the elevation was taken, that 
is, +I- 2.5 feet for maps with a 5-foot contour interval). Elevation 
of the sample itself is subject to the same uncertainty. The datum 
of the sample is given as that originally reported. Most are mean 
low water (MLW), but some are reported as mean sea level 
(MSL). No attempt has been made to correct elevations to a com- 
mon datum. 

Figure 3. Plot of uncalibrated radiocarbon ages versus sample elevations. 
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The nature of the sample itself (peat, organic mud, etc.) is 
that reported in the original reference or on the laboratory sheets. 
No standardized format for description of the samples has been 
followed. Peat could be merely organic-rich sediment or it may 
be described as Spartinu peat or could be a true peat. As much as 
possible, sample description has been verified by the original 
descriptions and standardized in the data tables for the purposes of 
useful data searches (e.g., searching for all the dates generated 
from shell material). Basal peat, because of its geological signif- 
icance (Belknap and Kraft, 1977) is noted. Other samples verified 
as meeting the criteria for basal peat (Belknap, 1975; Belknap and 
Kraft, 1977) are listed as basal peat, if so listed by the data 
sources. 

The original references from which the data were collected 
are given numerical identifiers (Appendix A) and are included in 
the references cited. For those data that were not previously pub- 
lished and that have been gleaned from a variety of sources, sup- 
plementary information is available from the Delaware 
Geological Survey Radiocarbon Database files. Each date has 
been given a reference number starting with 1. Each has a corre- 
sponding numbered file that contains all the supplemental infor- 
mation for the particular date including core and sample descrip- 
tions, originals or copies of the data sheets from the laboratories, 
and location maps. These files are available for inspection at the 
Delaware Geological Survey. 

PLOT OF DATA VERSUS ELEVATION 

Bellcnap and Kraft (1977) demonstrated the utility of plot- 
ting the radiocarbon dates versus sample elevations as an indica- 
tor of sea-level rise during the Holocene. In order to visualize the 
distribution of age versus sample elevation, all dates that have an 
associated sample elevation were plotted (Figure 3). The uncor- 
rected radiocarbon dates (R. C. Date, Appendix A) were used 
because calibration methods were not applied to the entire age 
range of dates in the database. Four groups of dates are identi- 
fied. The first are those between about -80 feet to present sea 
level and younger than 10,000 years. The second group are those 
found from about 10 to 60 feet above present sea level and are 
about 15,000 years and younger. The third group are those that 
occur less than 20 feet above present sea level and that range from 
20,000 yrs BP to 10,000 yrs BP plus those below present sea level 
from about 10,000 to 5000 yrs BP where they merge with the first 
group. A fourth group includes those dates that are greater than 
40,000 years old and are beyond the detection limit of radiocar- 
bon. Some samples fall between -40 and -20 feet in elevation and 
between 20,000 and 38,000 BP. These probably belong to the 
group beyond the range of detection of radiocarbon that have been 
contaminated by modem carbon (Bradley, 1985, p. 54-57). Some 
of these dates or dates of similar ages from elsewhere along the 
Atlantic Coast have been used to support a mid-Wisconsinan high 

Figure 4. Plot of uncalibrated radiocarbon ages versus sample elevations, differentiated by sample type. 
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stand of sea level (Milliman and Emery, 1968). These dates are 
not assigned to a group because they neither relate to a single or 
related depositional regime (see below) nor do they fit the age cri- 
teria for being beyond the detection limits of radiocarbon. There 
are a few other scattered data points that do not fit into any of the 
groups. 

A second plot (Figure 4) shows the same points shown in 
Figure 3 differentiated by sample type. Sample type was simpli- 
fied from that recorded in Appendix A to six categories: basal 
peat, peat, plant, sediment, shell, and wood. Distribution of the 
sample types on the plot, especially for those dates associated 
with the Holocene rise of sea level (Figures 5, 6), indicates that 
sample type does not appear to influence the radiocarbon dates, 
except for dates reported from shell samples. 

Shell samples from approximately 20 feet above present sea 
level and ranging from 17,000 to 37,000 radiocarbon years BP 
come from Qh41-a (Pepper Creek Ditch) in Sussex County. 
These shells have been dated by amino acid racemization to be 
greater than 120,000 years old (Groot et al., 1990). Contamination 
by younger carbon is indicated. Likewise, most of the dates from 
shell material that fall between -20 and -40 feet below sea level 
and 2,000 to 4,000 radiocarbon years BP plot in a cluster younger 
than all other samples tracking the rise of sea level. It is suspect- 
ed that these also have been contaminated by younger carbon. 

A third plot (Figure 5) shows the calibrated dates (younger 
than 20,000 years) versus sample elevation, differentiated by sam- 

ple type. Note that the relative distribution of the plotted points 
and the groups are not affected by the calibration. These dates are 
in calibrated rather than radiocarbon years before present. Note 
the cluster of dates from shell material from -20 to -40 feet below 
sea level that plot younger than all of the other samples 

Three depositional regimes were actively receiving organic- 
rich sediment from the latest Pleistocene into the Holocene and 
are represented by the three groups of radiocarbon dates (Figure 
6). The first group is primarily an upland bog environment of 
undrained depressions (Webb, 1990) and some stream deposits 
(Demicco, 1982). These depressions, located mainly on upland 
surfaces above 40 feet in elevation, appear to have started accu- 
mulating sediment around 15,000 yrs BP and to have continued to 
the present. By about 2,500 yrs BP, sedimentation occurred in 
similar environments at lower elevations (Daniels, 1994). The 
second group represents non-tidal stream deposits beginning at 
about 15,000 yrs BP in the streams tributary to the main Delaware 
River drainage (Whallon, 1989; Pizzuto and Rogers, 1992; John 
and Pizzuto, 1995). The age of these deposits appears to be pro- 
gressively younger with lower elevations. They intersect the thud 
group of tidal-related deposits at about 4,000 yrs BP. The thud 
group of dates came from organic-rich sediments that were 
deposited at or close to sea level in tidally-influenced environ- 
ments (Belknap and Kraft, 1975; Fletcher et al., 1993) during the 
rise of sea level of the last 12,000 yrs. 
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UPLAND DEPOSITS 
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Figure 6. Plot of radiocarbon ages versus sample elevations showing depositional regimes. 

ADDITIONS TO THE DATABASE 
Other radiocarbon dates from Delaware of which the 

authors were not aware may exist. If the reader knows of any, 
please contact the authors or the Delaware Geological Survey and 
submit the reference containing the data, or, if unpublished, sub- 
mit the data with all of the necessary supporting information. If 
at all possible, please include a copy of the data sheet that was sent 
from the radiocarbon lab. As new dates are reported, they will 
added to the database. As warranted, this publication will be reis- 
sued with the new data. 

SUMMARY AND CONCLUSIONS 
A total of 231 radiocarbon dates have been recorded in the 

Delaware Geological Survey Radiocarbon Database. Dates 
younger than about 20,000 years B. P. have been calibrated to 
account for atmospheric radiocarbon flux and have been reported 
as calibrated dates. 

Plots of the dates versus elevation show four distinct groups 
of dates. Three groups of dates represent organic deposition in 
depressions and streams on the uplands, in non-tidal environments 
in the stream valleys tributary to the main Delaware River 
drainage, and in tidal environments associated with Holocene rise 
of sea level. A fourth group of dates represents those samples that 
contain carbon with ages beyond the detection limits of current 

radiocarbon techniques (>40,000 yrs. BP). 
Sample type does not appear to have influenced the radio- 

carbon dates except for dates determined from shell material. 
Shell material appears to be commonly contaminated by younger 
carbon. 
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Appendix A 
Radiocarbon Database 

All of the data were checked at least twice for correctness, 
but as with any data compilation, the possibility of misprints or other errors still exists. 

Other Abbreviations 

COLUMN HEADZNG 
DGS # 

DGSID 

Latitude 

Longitude 

LOCALID 

Laboratory Id # 

R.C. Date (5568) 

+ or - (years) 

CALIB Range (yrs. BP) 

CALIB Date (yrs. BP) 

L.S.E. (fi) 
E.T.S. (fi) 

Sample Datum 

Quad 
Samp. Type 
Reference Number 

org- organic 
slt- silt 
cl- clay 
UNK- unknown 
sed- sediment 

EXPLANATION 
Unique identifier for radiocarbon date 
in the DGS Radiocarbon Database 

Unique identifier for sample locality recorded 
in the Delaware Geological Survey Database 

North latitude. First two digits are degrees, 
second two are minutes, third two are seconds. 

West longitude. First two digits are degrees, 
second two are minutes, third two are seconds. 

Unique identifier given in the original reference 
or sample site designation of the researcher. 

Laboratory number assigned by the radiocarbon 
laboratory 

Radiocarbon date reported by the radiocarbon 
laboratory (using 5,568 yrs half life). 

Uncertainty range reported by the radiocarbon 
laboratory. A > symbol indicates that date in the 
R.C. Date column is a minimum age. 

Range of dates (BP- prior to 1950) in which the 
calibrated date falls for the 2-sigma probability 
range as calculated by the CALIB program 
(Stuiver and Reimer, 1993) 

Calibrated date taken as the mid-point of the 
2-sigma calibrated range. 

Land surface elevation of sample site in feet. 

Elevation of the top of the sample interval from 
which the radiocarbon date was generated 

Datum from which the sample elevation was 
determined. MLW-mean low water; MSL-mean 
sea level; NGVD29-National Geodetic Vertical 
Datum of 1929; MHW-mean high water 

USGS 7.5-minute quadrangle (Appendix B) 

Sample material used for dating 

Reference from which data were compiled (Appendix A) 

Sp., spartina- Spartinu (a marsh grass) 

sp.- species 
pal., palus&.- palustrine 
SC.- Scirpus (a marsh plant) 
Merc.- Mercenaria 
pea- peat 



Appendix A (cont.) 

Reference numbers (final column of database), author(s), and year of publication from which radiocarbon dates are cited. 

Complete references are given in the references cited section of this publication. 

REFERENCE 
NUMBER 

1 
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3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 - 
27 

AUTHORS 

Kraft, J. C. 

Belknap, D. F. 

Elliott, G. K. 

Strom, R. N. 

Kraft, J. C., and John, C. J. 

Kraft, J. C. 

Halsey, S. D. 

Weil, C. B. 

Jordan, R. R. 

Delaware Geological Survey, unpublished data 

Belknap, D. F. 

McDonald, K. A. 

Whallon, E. E. 

Webb, R. S. 

Field, M. E. 

Marx, P. R. 

Maley, K. F. 

Demicco, P. M. 

Daniels, W. F. 

Pizzuto, J. E. and Rogers, E. W. 

Wehmiller, J. F., York, L. L., and Bart, M. L. 

Fletcher, C. H., Van Pelt, J. E., Brush, G. S., and Sherman, J. 

Kraft, J. C. 

Webb, R. S., Newby, P., and Webb, T. 

Rogers, E. W. and Pizzuto, J. E. 

John, S. J. and Pizzuto, J. E. 

Custer, J. F. and Griffith, D. R. 

YEAR 

1976a 

1975 

1972 

1972 

1976 

1976b 

1978 

1976 

1965 

1979 

1982 

1989 

1990 

1979 

1981 

1981 

1982 

1994 

1992 

1995 

1993 

1977 

1994 

1994 

1995 

1984 



D
C

S 
D

C
SI

D
 

# 

I 
N

i3
1-

25
 

2 
N

j5
1-

02
 

3 
N

jS
I-

02
 

4 
~

j5
1

-0
2

 

5 
N

jS
I-

02
 

6 
N

i3
5-

03
 

7 
O

jS
I-

02
 

8 
O

jS
I-

02
 

9 
O

j5
1-

02
 

I0
 

O
j5

1-
02

 

I1
 

O
jS

l-
O

l 

12
 

O
j5

1-
01

 

I3
 

O
jS

l-
O

l 

14
 

O
jS

I-
01

 

I5
 

Pj
21

-0
3 

16
 P

j2
1-

03
 

17
 

Pj
21

-0
3 

18
 

Pj
21

-0
2 

19
 

Pj
2l

-O
l 

20
 

Pj
22

-O
l 

21
 

Pj
22

-0
1 

22
 

Pj
22

-0
2 

23
 

Pj
42

-l
 l 

24
 

Pj
42

-l
 l 

25
 

Pi
SI

-O
l 

26
 N

i4
5-

a 

27
 

N
h2

3-
06

 

28
 

N
h3

5-
20

 

29
 

N
h3

5-
21

 

30
 

N
h3

5-
21

 

31
 

N
h3

5-
21

 

32
 

N
h4

5-
21

 

33
 

N
h4

5-
22

 

34
 

M
g2

5-
01

 

35
 

Jj
41

-a
 

36
 

K
f2

3-
07

 

~
at

it
u

d
e L

on
gi

tu
de

 
L

O
C

A
L

ID
 

G
C

R
 2

D
H

-7
0 

R
-4

 1
04

 

R
-4

 1
04

 

R
-4

 1
04

 

R
-4

10
4 

R
-4

 1
03

 

R
-4

10
0 

R
-4

10
0 

R
-4

10
0 

R
-4

10
0 

R
-4

10
1 

R
-4

10
1 

R
-4

10
1 

R
-4

10
1 

R
-4

11
4 

R
-4

11
4 

R
-4

11
4 

R
-4

11
3 

R
-4

11
0 

R
-4

11
1 

R
-4

11
1 

R
-4

11
2 

R
-4

11
5 

R
-4

11
5 

JC
K

 1
6-

67
 

C
A

H
 li

gh
t s

ite
 

R
SE

-5
-6

9 

G
K

E
 3

-7
0 

D
H

 2
-6

9 

D
H

 2
-6

9 

D
H

 2
-6

9 

G
K

E
 1

-7
0 

T
M

S 
10

-6
9 

3 
st

ro
m

-7
0 

Sk
im

m
er

 5
-7

0 

JC
K

 7
-6

9 

L
ab

or
at

or
y 

Id
 #

 

1-
52

06
 

R
-4

 1
04

 

R
-4

 1
04

 

R
-4

 10
4 

R
-4

 1
04

 

R
-4

 1
03

 

R
-4

10
0 

R
-4

10
0 

R
-4

10
0 

R
-4

10
0 

R
-4

10
1 

R
-4

10
1 

R
-4

10
1 

R
-4

10
1 

R
-4

11
4 

R
-4

11
4 

R
-4

11
4 

R
-4

11
3 

R
-4

11
0 

R
-4

11
1 

R
-4

11
1 

R
-4

11
2 

R
-4

11
5 

R
-4

11
5 

G
E

O
C

H
R

O
 

1-
39

64
 

1-
43

53
 

1-
52

08
 

1-
46

26
 

1-
46

27
 

1-
46

28
 

1-
47

99
 

1-
46

25
 

1-
52

05
 

1-
52

-3
 

1-
46

24
 

R
.C

. 
D

at
e 

(5
56

8)
 

33
0 

28
40

0 

19
0 

19
50

 

30
10

 

70
50

 

35
0 

21
80

 

48
60

 

58
60

 

25
0 

26
30

 

54
70

 

61
90

 

35
20

 

38
90

 

37
80

 

31
30

 

51
0 

28
70

 

29
60

 

26
60

 

34
30

 

10
80

0 

20
60

 

27
0 

19
90

 

24
20

 

39
90

0 

39
90

0 

39
90

0 

25
80

 

23
30

 

25
60

 

22
60

 

25
50

 

C
A

L
IB

 R
an

ge
 

(y
rs

. B
P)

 

52
9-

26
2 

17
7-

17
0 

23
42

-1
 48

7 

35
67

-2
76

9 

82
09

-7
5 1

 1 

55
3-

12
7 

25
05

- 1
8 1

 1 

59
51

-5
21

2 

73
78

-5
98

8 

49
1-

52
 

32
1 5

-2
30

6 

66
79

-5
88

5 

73
99

-6
63

3 

41
60

-3
44

5 

46
58

-3
86

7 

45
74

-3
68

8 

36
94

-2
87

4 

53
6-

51
6 

34
09

-2
7 

16
 

34
83

-2
74

8 

40
05

- 1
50

7 

41
47

-3
32

5 

13
41

2-
1 1

71
0 

23
23

- 1
80

4 

50
1-

24
3 

21
55

-1
69

7 

27
48

-2
30

8 

28
08

-2
36

0 

27
17

-2
1 

19
 

27
95

-2
35

4 

24
81

-1
99

2 

27
95

-2
35

0 

C
A

L
IB

 D
at

e 

(y
 rs

. 
B

P)
 

39
6 

17
4 

19
15

 

31
68

 

78
60

 

34
0 

21
58

 

55
82

 

66
83

 

27
2 

27
61

 

62
82

 

70
16

 

38
03

 

42
63

 

41
31

 

32
84

 

52
6 

30
63

 

31
 1

6 

27
56

 

37
36

 

12
56

1 

20
64

 

3 7
2 

19
26

 

25
28

 

25
84

 

24
18

 

25
75

 

22
37

 

25
73

 

E.
T.

S.
 

(fi
.1 -0

.5
 

-4
8.

5 

-0
.1

67
 

-2
0 

-2
3 

-6
0 

0.
6 

- 1
9.

2 

-2
7.

7 

-2
9 

-0
.7

 

-1
9.

3 

-3
6.

6 

-4
2.

3 

- 1
4.

6 

-1
6.

8 

-1
8.

4 

-1
0.

8 

-1
.8

 

- 1
9.

4 

- 19
.4

 

-2
3.

3 

-3
5.

3 

-8
4.

3 

-1
 1

.5
 

0.
5 -9
 

-9
.6

 

-1
3.

5 

-1
7.

8 

-1
9.

5 

-1
3.

3 

-1
2.

8 -7
 

-1
6.

5 

-1
5 

Sa
m

pl
e 

Q
ua

d 

D
at

um
 

M
LW

 
L

E
W

 

M
LW

 
C

A
H

 

M
LW

 
C

A
H

 

M
LW

 
C

A
H

 

M
LW

 
C

A
H

 

M
LW

 
C

A
H

 

M
LW

 
R

E
B

 

M
LW

 
R

E
B

 

M
LW

 
R

E
B

 

M
LW

 
R

E
B

 

M
LW

 
R

E
B

 

M
LW

 
R

E
B

 

M
LW

 
R

EB
 

M
LW

 
R

EB
 

M
LW

 
R

E
B

 

M
LW

 
R

E
B

 

M
LW

 
R

E
B

 

M
LW

 
R

E
B

 

M
LW

 
R

E
B

 

M
LW

 
R

E
B

 

M
LW

 
R

E
B

 

M
L

W
 

R
E

B
 

M
L

W
 

B
EB

 

M
L

W
 

B
E

B
 

M
L

W
 
F
R
A
 

M
L

W
 

C
A

H
 

M
L

W
 

L
E

W
 

M
L

W
 

L
E

W
 

M
L

W
 

L
E

W
 

M
LW

 
L

E
W

 

M
LW

 
LE

W
 

M
LW

 
L

E
W

 

M
LW

 
L

E
W

 

M
LW

 
M

IR
 

M
LW

 
PN

S 

M
LW

 
B

E
P 

Sa
m

pl
e 

T
Y

 PC
 

pe
at

 

pl
an

t 

pe
at

 

sh
el

l 

sh
el

l 

pe
at

 
pl

an
t 

sh
el

l 

pl
an

t 

pl
an

t 

pe
at

 
sh

el
l 

w
oo

d 

pe
at

 

pe
at

&
pl

an
t 

pe
at

ap
la

nt
 

ba
sa

l p
ea

t 

pe
at

 
pe

at
&

pl
an

t 

pe
at

 

pe
at

 

pe
at

 
sh

el
l 

ba
sa

l p
ea

t 

pe
at

 

w
oo

d 

pe
at

 
ba

sa
l p

ea
t 

m
ud

 

m
ud

 

m
ud

 

pe
at

 

pe
at

 

ba
sa

l p
ea

t 

pe
at

 

pe
at

 

R
ef

er
en

ce
 

N
um

be
r 

1,
2,

3 

1
2

 
1,

2 1
2

 
1

2
 

1,
2 

1,
2 

1
2

 
IJ

 
12

 
1.

2 

1,
2 

1.
2 

1,
2 

1.2
 

1
2

 
1.2

 

1.2
 

1.2
 

IJ
 

IJ
 

IJ
 

IJ
 

18
2 

IJ
 

IJ
 

I J
,3

 

1,
2,

3 

1,
2,

3 

1,
2,

3 

1.2
.3 

1,
2,

3 

1.2
.3 

1,
2,

4 

13
2 

1,
2,

6 



D
C

S 
D

C
Sl

D
 

# 37
 

K
f3

2-
05

 

38
 

K
f3

2-
07

 

39
 

K
R

2-
39

 

40
 

K
R

2-
26

 

41
 

K
f3

2-
04

 

42
 

K
R

2-
26

 

43
 

Q
j2

2-
08

 

44
 

Pj
24

-0
1 

45
 

K
R

2-
04

 
46

 
K

R
2-

04
 

47
 

K
R

2-
04

 

48
 

K
R

2-
06

 
49

 
If

SI
-O

l 

50
 

L
g5

2-
15

 

51
 

Jg
31

-0
3 

52
 

H
g5

5-
O

l 
53

 
Fc

15
-0

3 

54
 

Fc
15

-0
3 

55
 

Fc
15

-0
3 

56
 

E
d2

2-
I0

 

57
 

E
d2

2-
I0

 

58
 

H
el

l-
O

l 

59
 

A
.ls

l. 
M

d.
 

60
 

&
32

-0
5 

61
 

&
42

-0
7 

62
 

B
e4

2-
07

 

63
 

B
e4

2-
08

 

64
 '
 B

e3
2-

04
 

65
 

B
e3

2-
04

 

66
 

B
e3

2-
04

 

67
 

F
c

~
 

1-
40

 

68
 

M
i4

5-
01

 

69
 

K
g4

5-
01

 

70
 

Jh
25

-0
1 

71
 

Jh
25

-0
1 

72
 

C
hi

nc
0.

V
 

L
at

it
ud

e 
L

on
gi

tu
de

 
L

O
C

A
L

ID
 

R
SE

 1
2-

69
 

JC
K

 c
or

e 
1 1

-6
9 

JC
K

-D
H

 5
-6

9 

JC
K

-D
H

 1
-6

9 

JC
K

-c
or

e 
1-

68
 

JC
K

-D
H

 1
-6

9 

G
C

R
 8

D
H

-7
0 

9-
70

E
 

D
H

 2
-7

1 

D
H

 2
-7

1 

D
H

 2
-7

1 

D
H

 3
-7

1 

D
H

 8
-7

1 

D
H

 1
1-

71
 

no
. 2

9-
w

-7
1 

no
. 5

6-
w

-7
1 

JC
K

-D
H

-3
-7

2 

JC
K

-D
H

-3
-7

2 

JC
K

-D
H

-3
-7

2 

JC
K

-D
H

I -
72

 

JC
K

-D
H

I-
72

 

JC
K

-D
H

-2
-7

2 

SD
H

 4
-7

1 

JC
K

-D
H

 I
-H

O
 

JC
K

-D
H

-2
-7

3 

JC
K

-D
H

-2
-7

3 

JC
K

-D
H

 I
-7

4h
0 

JC
K

-D
H

 2
-7

4h
0 

JC
K

-D
H

 2
-7

4h
0 

JC
K

-D
l4

 2
-7

4h
o 

JC
K

-D
H

 3
-A

PM
 

C
B

W
- I

O
E7

1 

C
B

W
-2

6E
7 I

 

PC
30

-7
1 

PC
30

-7
1 

SD
H

 3
3-

 1
97

2 
C

I 

R
.C

. 
D

at
e 

(5
56

8)
 

19
35

 

21
53

 

33
14

 

19
50

 

19
52

 

29
99

 

39
90

0 

75
00

 

33
60

 

52
05

 

77
30

 

94
35

 

29
45

 

53
45

 

40
90

 

39
80

 

26
85

 

45
15

 

56
00

 

14
10

 

42
65

 

68
35

 

32
75

0 

3 
18

50
 

23
55

 

24
50

 

40
00

0 

40
00

0 

40
00

0 

40
00

0 

61
70

 

95
80

 

40
00

0 

26
85

 

28
55

 

28
70

0 

C
A

L
lB

 R
an

ge
 

(y
rs

. B
PI

 
21

20
-1

68
4 

23
25

- 1
98

2 

36
51

-3
39

2 

19
94

- 1
73

6 

19
91

-1
80

4 

32
79

-2
99

3 

84
95

-7
99

0 

37
40

-3
38

5 

62
69

-6
23

8 

87
64

-8
30

2 

10
93

7-
10

13
1 

33
44

-2
86

3 
63

 17
-5

90
3 

48
42

-4
35

0 

46
54

-4
 14

2 

30
00

-2
70

1 

53
3 1

-4
86

7 

66
65

-6
1 8

3 

15
15

-1
 13

6 

50
52

-4
52

2 

78
36

-7
47

 1 

25
53

-2
28

5 

27
36

-2
34

5 

72
66

-6
77

7 

10
9%

-1
03

00
 

30
00

-2
70

1 

32
 1 1

-2
77

4 

C
A

L
lB

 D
at

e 

(y
n.

 B
P)

 
1 9

02
 

21
54

 

35
22

 

18
65

 

18
98

 

31
36

 

82
43

 

35
63

 

62
34

 

85
33

 

10
53

4 

3 
10

4 

61
 10

 

45
96

 

43
98

 

28
5 

1 

50
99

 

64
24

 

13
26

 

47
87

 

76
54

 

24
19

 

25
4 

1 

70
22

 

10
64

8 

28
5 

1 

29
93

 

L.
S.

E.
 

E.
T.

S.
 

(it.
) 

(i
t.)

 
3 

-3
.5

 

3 
-3

 

3 
-1

5.
2 

3 
-1

0.
5 

3 
-3

 

3 
-1

5.
5 

2 
-2

5 

2 
-6

6 

7 
-3

3 

7 
-5

0 

7 
-6

8 

5 
-7

9 

6.
3 

-1
5 

3 
-4

2 

-2
 1

 
-2

3 

-1
7 

-1
9 

0 
-1

7 

0 
-3

4 

0 
-4

0 

8 
-1

6 

8 
-2

9 

8 
-4

5 

5 
-3

2 

8 
-4

 

8 
I 

8 
-4

 

8 
1.

5 

8 
-4

 

8 
-5

.5
 

8 
-6

 

3 
-4

6 

-7
2 

-8
4 

-2
9 

-3
2 

-3
2 

-3
3.

7 

-3
2 

-3
4.

3 

5 
-3

6 

Sa
m

pl
e 

Q
ua

d 

D
at

um
 

M
LW

 
FR

E 

M
LW

 
FR

E 

M
LW

 
FR

E 

M
LW

 
FR

E 

M
LW

 
FR

E 

M
LW

 
FR

E 

M
LW

 
B

EB
 

M
LW

 
R

EB
 

M
LW

 
B

EP
 

M
LW

 
B

EP
 

M
LW

 
B

EP
 

M
LW

 
FR

E 

M
LW

 
LT

C
 

M
LW

 
M

IR
 

M
LW

 
B

EP
 

M
LW

 
B

D
P 

M
LW

 
T

A
B

 

M
LW

 
T

A
B

 

M
LW

 
T

A
B

 

M
LW

 
D

EC
 

M
LW

 
D

EC
 

M
LW

 
B

B
H

 

M
LW

 
? 

M
LW

 
M

A
H

 

M
LW

 
M

A
H

 

M
LW

 
M

A
H

 

M
LW

 
M

A
H

 

M
LW

 
M

A
H

 

M
LW

 
M

A
H

 

M
LW

 
M

A
H

 

M
LW

 
M

ID
 

M
LW

 
C

A
H

 

M
LW

 
B

EP
 

M
LW

 
M

M
S 

M
LW

 
M

M
S 

M
LW

 
? 

Sa
m

pl
e 

T
Y

 PC
 

pe
at

 
pe

at
 

ba
sa

l p
ea

t 

pe
at

 

pe
at

 

P
a

t 
w

oo
d 

ba
sa

l p
ea

t 

pe
at

 

pe
at

 

pe
at

 

pe
at

 
ba

sa
l p

ea
t 

ba
sa

l p
ea

t 

ba
sa

l p
ea

t 

pe
at

 

pe
at

 

pe
at

 
ba

sa
l p

ea
t 

pe
at

 

pe
at

 
pe

at
 

pl
an

t&
w

oo
d 

w
oo

d 

pl
an

t 
w

oo
d 

pl
an

t 

pl
an

t 

pl
an

t 

pl
an

t 

ba
sa

l 
pe

at
 

pl
an

t 

sh
el

l 

sh
el

l 

sh
el

l 

w
oo

d 

R
ef

er
en

ce
 

N
um

be
r 

1.2
 

1,
2 

1 J
.5

 

1,
2,

5 

1.2
.5 

1.
23

 

12
.5

 

1.2
.5 

1
2

 

1 2
 

I
f

 
1.2

 

1.2
 

1.2
 

1.2
 

1.2
 

I 2
.5

 

1.
2.

5 

I ,
2,

5 

12
.5

 
1.2

.5 
1.2

.5 

1.
2.

7 

1 J
.5

 

1,
2,

5 
1.2

.5 
1,

2.
5.

23
 

1,
2,

5,
23

 

1.
2.

5.
23

 

1,
2,

5,
23

 

1,
2,

5,
23

 

1,
2,

8 

1.2
.8 

12
,8

 

1.
2,

5 

1,
2,

7 



D
G

S 
D

G
SI

D
 

# 73
 

Q
h4

I-
a 

74
 

Q
h4

1-
a 

75
 

Q
h4

1-
a 

76
 

Q
h4

1-
a 

77
 

Q
h4

4-
01

 

78
 

Q
h4

4-
01

 

79
 

Pj
42

-0
2 

80
 

Q
c2

3-
O

l 

81
 

Pc
41

-0
1 

82
 

Pc
25

-0
4 

83
 

Fb
45

-0
7 

84
 

A
ss

w
.C

an
 

85
 

K
c2

l-
a 

86
 

K
c2

l-
a 

87
 

K
c2

l-
a 

88
 

O
i5

3-
a 

89
 

N
i5

5-
e 

90
 

L
g4

1-
22

 

91
 

L
g5

1-
05

 

92
 

M
gl

3-
08

 

93
 

L
g5

2-
08

 

94
 

L
g5

2-
08

 

95
 

M
t3

4-
01

 

96
 

Q
42

-0
9 

97
 

Q
22

-0
6 

98
 

Q
42

-0
7 

99
 

N
h3

5-
a 

10
0 

H
c2

5-
08

 

10
1 

H
c2

5-
10

 

10
2 

H
c2

5-
I0

 

10
3 

H
c2

5-
I0

 

10
4 

Jd
35

-1
4 

10
5 

Je
3l

-3
3 

10
6 

Je
31

-3
3 

10
7 

Je
31

-3
3 

I0
8 

Je
31

-2
3 

L
at

it
ud

e 
L

on
gi

tu
de

 
L

O
C

A
L

ID
 

JC
K

 R
SE

 o
ut

cr
op

 

R
R

J 
IN

Q
U

A
 V

II 

R
R

J 
IN

Q
U

A
 V

II 

JC
K

 C
L

S 
-7

3 

Q
H

44
- I

 

Q
H

44
- I

 

PJ
42

-2
 

Q
C

23
- I

 
PC

41
-I

 

PC
25

-4
 

N
ox

on
to

w
n 

C
L

S 
D

H
4-

73
 

JC
K

 D
F 

RC
 I

 
JC

K
 D

F 
RC

 2
 

JC
K

 D
F 

RC
 3

 

D
FB

 2
b-

74
 

D
FB

 3
-7

4 

K
A

Y
A

N
 5

 

K
A

Y
A

N
 3

 

K
A

Y
A

N
 2

 

K
A

Y
A

N
 1

0 

K
A

Y
A

N
 1

0 

K
A

Y
A

N
 I

 I 
K

A
M

-C
L

-8
0 

K
A

M
-N

O
V

-8
0 

K
A

M
-M

B
-8

0 

BR
 

D
C

- I
 

D
C

-3
 

D
C

-3
 

D
C

-3
 

SJ
- I

 
SJ

-3
 

S
J-

3 

SJ
-3

 

SJ
-6

 

L
ab

or
at

or
y 

Id
 #

 

1-
60

52
 

1-
74

9 

1-
81

9 

1-
75

24
 

1-
74

7 

1-
74

6 

1-
85

4 

1-
41

55
 

1-
41

57
 

1-
4 1

56
 

1-
75

25
 

1-
75

26
 

1-
68

84
 

1-
68

86
 

1-
68

9 1
 

1-
81

 18
 

1-
81

 19
 

1-
92

28
 

1-
92

29
 

1-
92

30
 

1-
94

 18
 

D
FB

-4
0 

1-
94

47
 

B
et

a 
18

-3
2 

T
E

M
-2

04
 

T
E

M
-2

05
 

R
.C

. 
D

at
e 

(5
56

8)
 

16
97

0 

34
00

0 

37
00

0 

31
90

0 

32
00

0 

20
00

0 

23
30

0 

39
90

0 

39
90

0 

39
90

0 

28
75

 

40
00

0 

89
30

 

23
30

 

24
50

 

69
0 

92
0 

16
90

 

28
5 

72
0 

45
85

 

53
30

 

19
5 

31
75

0 

45
00

0 

45
00

0 

34
5 

1 1
48

0 

56
20

 

57
50

 

13
70

 

18
90

 

19
20

 

13
60

 

10
40

 

34
60

 

C
A

L
IB

 R
an

ge
 

(y
 n

. B
P)

 

20
92

3-
 1

92
87

 

32
1 8

-2
78

0 

10
08

8-
35

40
 

25
47

-2
 1

35
 

27
36

-2
34

5 

75
7-

52
4 

96
4-

67
 1 

18
04

- 1
40

2 

50
5-

25
3 

78
4-

54
0 

54
84

-4
98

0 

62
93

-5
92

3 

32
8-

0 

53
0-

27
0 

13
78

0-
 13

07
3 

65
59

-6
28

7 

67
 10

-6
69

0 

15
12

-1
05

7 

23
25

- 1
35

7 

19
36

- 1
73

7 

10
57

-1
01

9 

13
33

-3
54

3 

38
98

-3
54

3 

C
A

L
IB

 D
at

e 

(y
rs

. B
P)

 

20
10

5 

29
99

 

98
14

 

23
41

 

25
41

 

64
1 

81
8 

16
03

 

3 7
9 

66
2 

52
32

 

61
08

 

16
4 

40
0 

13
42

7 

64
23

 

67
00

 

12
85

 

18
41

 

18
37

 

10
38

 

98
4 

37
21

 

L
S
E
.
 

(f
t)

 25
 

25
 

25
 

25
 

22
 

22
 

6.
4 20
 

22
.6

 

25
.6

6 3 10
 

50
 

50
 

50
 

-I
 2 3 3 3 3 3 

0.
5 6 5 10
 

1.
5 I 1 I I I 2 2 2 2 

E.
T.
S.
 

(f
t.)

 18
 

18
 

18
 

18
 

-2
 

14
 

-1
20

 

-1
3.

2 

-7
.4

 

16
.4

 

-1
7 

-2
5 48
 

48
 

48
 

-1
.1

 

-2
.4

 

-0
.2

81
 

1.
45

8 

-2
.5

80
 

-2
6.

52
8 

-3
0.

62
 

-8
.2

27
 

-3
7.

7 

-2
4.

6 

-3
2.

8 0 

-5
.5

6 

-5
.6

9 

-4
.9

1 

-4
.6

4 

-8
.8

4 

-9
.0

2 

-3
.1

2 

-0
.4

9 

-8
.8

2 

S
am

pl
e 

Q
ua

d 

D
at

um
 

M
LW

 
FR

A
 

M
LW

 
FR

A
 

M
LW

 
FR

A
 

M
LW

 
FR

A
 

M
LW

 
FR

A
 

M
LW

 
FR

A
 

M
LW

 
B

E
B

 

M
LW

 
LA

U
 

M
LW

 
SH

A
 

M
LW

 
SE

E
 

M
LW

 
M

ID
 

M
LW

 
FR

A
 

M
LW

 
M

A
R

 

M
LW

 
M

A
R

 

M
LW

 
M

A
R

 

M
LW

 
FA

1 

M
LW

 
C

A
H

 

M
SL

 
M

IR
 

M
SL

 
M

IR
 

M
SL

 
M

IR
 

M
SL

 
M

IR
 

M
SL

 
M

IR
 

M
SL

 
M

IR
 

B
EB

 

B
EB

 

B
EB

 

LE
W

 

M
LW

 
SM

Y
 

M
LW

 
SM

Y
 

M
LW

 
SM

Y
 

M
LW

 
SM

Y
 

M
LW

 
LT

C
 

M
LW

 
LT

C
 

M
LW

 
LT

C
 

M
LW

 
LT

C
 

M
LW

 
LT

C
 

S
am

pl
e 

T
Y

 pe
 

sh
el

l 

sh
el

l 

sh
el

l 

sh
el

l 

w
oo

d 

w
oo

d 

w
oo

d 

w
oo

d 

w
oo

d 

sh
el

l 

pe
at

 

pe
at

&
pl

an
t 

w
oo

d 

w
oo

d 

w
oo

d 

ba
sa

l p
ea

t 

ba
sa

l p
ea

t 

pe
at

 

pe
at

 

pe
at

 

pe
at

km
ud

 

sh
el

l 

pe
at

 

or
ga

ni
c 

si
lt 

sh
el

l h
as

h 

sh
el

l h
as

h 

sh
el

l 

pe
at

 

sa
nd

y 
m

ud
 

sa
nd

y 
m

ud
 

m
ud

dy
 p

ea
t 

fi
be

r m
at

 

m
ud

 

m
ud

 

m
ud

 

w
oo

d 

R
ef

er
en

ce
 

N
um

be
r 

1.2
 

1.
2~

9 

1,
2,

9 

1.2
 

1.
2,

IO
 

1,
2,

10
 

1,
2,

10
 

1.
2.

10
 

1,
2,

10
 

1,
2,

10
 

1,
2,

23
 

I ,2
 

I ,
2 

I ,
2 

1.2
 

1.2
 

I ,2
 

i I I I 1,
10

 

I 12
 

12
 

12
 

10
 

13
.2

5 

13
,2

5 

13
.2

5 

13
,2

5 

13
,2

5 

13
,2

5 

13
.2

5 

13
,2

5 

13
.2

5 





D
C

S 
D

C
Sl

D
 

# 14
5 

ld
42

-2
0 

14
6 

ld
42

-1
9 

14
7 

ld
42

-1
9 

14
8 

ld
42

-1
9 

14
9 

ld
42

-1
9 

15
0 

ld
42

-1
9 

15
1 

ld
42

-1
8 

15
2 

ld
42

-1
8 

15
3 

N
i5

5-
a 

15
4 

N
i5

5-
b 

15
5 

N
i5

5-
b 

15
6 

N
i5

5-
b 

15
7 

N
i5

5-
b 

15
8 

N
i5

5-
c 

15
9 

N
i5

5-
c 

16
0 

N
i5

5-
d 

16
1 

N
i4

4-
a 

16
2 

N
i4

4-
a 

16
3 

JB
I-

a 

16
4 

N
i5

4-
b 

16
5 

N
i5

3-
a 

16
6 

N
i5

3-
a 

16
7 

N
i5

3-
a 

16
8 

N
i5

3-
a 

16
9 

N
i5

3-
a 

17
0 

N
i5

3-
a 

17
1 

N
i5

3-
b 

17
2 

N
i5

3-
b 

17
3 

N
i5

3-
b 

17
4 

N
i5

4-
c 

17
5 

N
i5

4-
c 

17
6 

N
i5

4-
a 

17
7 

N
i5

4-
a 

17
8 

N
i5

4-
a 

17
9 

N
i5

4-
a 

18
0 

N
i5

4-
a 

L
at

itu
de

 L
on

gi
tu

de
 

L
O

C
A

L
ID

 

PC
- I

 I 

PC
- 1

4 

PC
-1

4 

PC
-1

4 

PC
-1

4 

PC
-1

4 

PC
-1

5 

PC
-1

5 

W
C

-L
C

M
-4

-7
9 

W
C

-L
C

M
-8

-7
9 

W
C

-L
C

M
- 1

0-
79

 

W
C

-L
C

M
-1

1-
79

 

W
C

-L
C

M
- 1

2-
79

 

W
C

-L
C

M
- 1

3-
79

 

W
C

-L
C

M
- 1

5-
79

 

W
C

-L
C

M
- 1

6-
79

 

W
C

-L
C

M
-2

 1-
79

 

W
C

-L
C

M
-2

2-
79

 

Pi
ck

er
in

g 
O

ff
sh

r 

W
G

-5
A

 

W
G

-I
0 

W
G

-I
0 

W
G

-I
0 

W
G

-I
0 

W
G

-I
0 

W
G

-I
0 

W
G

-I
 I 

W
G

-I
 I 

W
G

-I
 I 

W
G

-1
2 

W
G

-1
2 

W
G

-5
 

W
G

-5
 

W
G

-5
 

W
G

-5
 

W
G

-5
 

L
ab

or
at

or
y 

Id
 #

 

B
et

a-
54

09
6 

B
et

a4
40

97
 

B
et

a-
54

09
8 

B
et

a-
54

09
9 

B
et

a-
54

 I0
0 

B
et

a-
54

10
1 

B
et

a-
54

 1
02

 

B
et

a-
54

 1
03

 

T
E

M
- 1

57
 

T
E

M
- 1

58
 

T
E

M
-1

59
 

T
E

M
-1

60
 

T
E

M
-1

61
 

T
E

M
-1

62
 

T
E

M
- 1

63
 

T
E

M
-1

64
 

T
E

M
- 1

65
 

T
E

M
-1

66
 

T
E

M
-1

48
 

G
X

-1
62

13
 

G
X

-1
62

14
 

G
X

-1
62

15
 

G
X

-1
62

17
 

G
X

-1
62

16
 

G
X

-1
62

18
 

G
X

-1
62

19
 

G
X

-1
62

2 
1 

G
X

- 1
62

20
 

G
X

- 1
62

22
 

G
X

- 1
62

23
 

G
X

- 1
62

24
 

G
X

- 1
58

29
 

G
X

-1
58

30
 

G
X

-1
58

31
 

G
X

-1
58

32
 

G
X

-1
58

33
 

R
.C

. D
at

e 

(5
56

8)
 

14
12

0 

14
10

 

20
70

 

10
45

0 

10
47

0 

11
42

0 

99
30

 

10
68

0 

94
0 

28
0 

3 7
0 

11
50

 

1 I
00

 

93
0 

75
0 

69
0 

76
0 

98
0 

34
50

 

43
80

 

17
75

 

29
45

 

31
30

 

31
95

 

34
65

 

36
20

 

18
85

 

19
10

 

32
50

 

34
60

 

47
45

 

36
30

 

38
70

 

38
60

 

49
30

 

44
20

 

C
A

L
IB

 R
an

ge
 

(y
r+

 B
P)

 
17

39
7-

 16
44

7 

14
19

-1
 16

8 

21
51

-1
87

5 

12
62

7-
 1 1

96
5 

12
62

6-
 12

04
9 

14
16

0-
12

64
8 

11
74

6-
10

97
5 

12
90

9-
 12

24
8 

10
69

-6
56

 

48
5-

26
5 

53
5-

28
1 

1 1
99

-9
29

 

1 1
88

-8
81

 

97
3-

67
2 

79
0-

55
0 

79
1-

50
9 

79
2-

62
0 

10
95

-6
67

 

39
3 1

-3
46

5 

55
92

-4
40

3 

19
99

- 1
34

6 

35
68

-2
72

9 

37
32

-2
84

6 

38
56

-2
87

9 

42
42

-3
32

9 

44
52

-3
39

8 

21
58

-1
40

8 

23
67

- 1
29

4 

38
84

-2
99

7 

42
87

-3
24

5 

59
56

-4
83

2 

39
95

-3
83

2 

48
28

-3
82

4 

46
56

-3
82

8 

57
78

-5
57

0 

54
7 

1-
45

64
 

C
A

L
IB

 D
at

e 

(y
rs

. B
P)

 

16
92

2 

12
94

 

20
13

 

12
29

6 

12
33

8 

13
40

4 

11
36

1 

12
57

9 

86
3 

3 7
5 

40
8 

10
64

 

10
35

 

82
3 

67
0 

65
0 

70
6 

88
1 

36
98

 

49
98

 

16
73

 

31
49

 

32
89

 

33
68

 

37
86

 

39
25

 

17
83

 

18
31

 

34
4 

1 

37
66

 

53
94

 

39
14

 

43
26

 

42
62

 

56
74

 

50
18

 

E.
T.
S.
 

(f
t)

 7.
8 

13
.8

 

12
.4

 

11
.2

 

9.
6 

6.
7 

9.
3 

7.
3 

-3
.3

 

-1
.3

 

-2
.6

 

-4
.6

 

-3
.1

 

-2
 

-3
.9

 '
 

-2
.6

 

-4
.1

 

-2
.4

 

-2
0 

-2
6.

2 

-2
.8

5 

-4
.9

 

-5
.5

3 

-5
.2

 

-5
.8

3 

-5
.9

 

-2
.5

7 

-1
.4

 

-4
.4

8 

-1
 1

.3
 

-2
8.

9 

-2
0.

3 

-2
2.

6 

-2
4.

6 

-2
5.

9 

-2
7.

2 

Sa
m

pl
e 

Q
ua

d 

D
at

um
 

M
SL

 
D
O
V
 

M
SL

 
D
O
V
 

M
SL

 
D
O
V
 

M
SL

 
D
O
V
 

M
SL

 
D
O
V
 

M
SL

 
D
O
V
 

M
SL

 
D
O
V
 

M
SL

 
D
O
V
 

M
SL

 
C

A
H

 

M
SL

 
C

A
H

 

M
SL

 
C

A
H

 

M
SL

 
C

A
H

 

M
SL

 
C

A
H

 

M
SL

 
C

A
H

 

M
SL

 
C

A
H

 

M
SL

 
C

A
H

 

M
SL

 
C

A
H

 

M
SL

 
C

A
H

 

M
SL

 
L

'rC
 

M
LW

 
C

A
H

 

M
LW

 
C

A
H

 

M
LW

 
C

A
H

 

M
LW

 
C

A
H

 

M
LW

 
C

A
H

 

M
LW

 
C

A
H

 

M
LW

 
C

A
H

 

M
LW

 
C

A
H

 

M
LW

 
C

A
H

 

M
LW

 
C

A
H

 

M
LW

 
C

A
H

 

M
LW

 
C

A
H

 

M
LW

 
C

A
H

 

M
LW

 
C

A
H

 

M
LW

 
C

A
H

 

M
LW

 
C

A
H

 

M
LW

 
C

A
H

 

Sa
m

pl
e 

R
ef

er
en

ce
 

T
yp

e 
N

um
be

r 
se

di
m

en
t 

19
 

se
di

m
en

t 
19

 

se
di

m
en

t 
19

 

se
di

m
en

t 
19

 

se
di

m
en

t 
19

 

se
di

m
en

t 
19

 

se
di

m
en

t 
19

 

se
di

m
en

t 
19

 

sp
ar

tin
a 

sp
. 

10
 

sp
ar

tin
a 

sp
. 

10
 

sp
ar

tin
a 

sp
. 

10
 

sp
ar

tin
a 

sp
. 

10
 

sp
ar

tin
a 

sp
. 

10
 

sp
ar

tin
a 

sp
. 

10
 

sp
ar

tin
a 

sp
. 

10
 

sp
ar

tin
a 

sp
. 

10
 

sp
ar

tin
a 

sp
. 

10
 

sp
ar

tin
a 

sp
 

10
 

tr
ee

 s
tu

m
p 

10
 

pa
l. 

m
ar

sh
 p

ea
 2

2 

pa
l. 

m
ar

sh
 p

ea
 2

2 

sp
ar

tin
a 

pa
te

n 
22

 

pa
l m

ar
sh

 p
ea

t 2
2 

pa
l m

ar
sh

 p
ea

t 2
2 

pa
l m

ar
sh

 p
ea

t 2
2 

pa
l m

ar
sh

 p
ea

t 2
2 

pa
l m

ar
sh

 p
ea

t 2
2 

sp
ar

tin
a 

al
t. 

22
 

sp
ar

tin
a 

pa
te

n 
22

 

sp
ar

tin
a 

pa
te

n 
22

 

m
ar

sh
 p

ea
t 

22
 

pa
lu

st
r.

 m
ar

sh
 2

2 

sp
ar

tin
a 

pa
te

n 
22

 

pa
lu

st
r.

 m
ar

sh
 2

2 

pa
lu

st
r.

 m
ar

sh
 2

2 

sp
ar

tin
a 

pa
te

n 
22

 



D
G

S 
D

G
Sl

D
 

# 18
1 

N
i5

4-
a 

18
2 

N
i5

4-
d 

18
3 

N
i5

4-
d 

18
4 

N
i5

4-
d 

18
5 

N
i5

4-
d 

18
6 

N
h3

5-
b 

18
7 

N
h3

5-
c 

18
8 

N
h3

5-
d 

18
9 

N
h3

5-
e 

19
0 

N
h3

5-
f 

19
1 

N
h3

5-
g 

19
2 

N
h3

5-
h 

19
3 

N
j3

1-
01

 

19
4 

N
j3

1-
01

 

19
5 

N
jS

I-
05

 

19
6 

Pj
12

-0
3 

19
7 

Pj
12

-0
4 

r
 

Q
\ 

19
8 

Q
il2

-O
l 

19
9 

41
13

-0
4 

20
0 

Q
i3

3-
02

 

20
1 

Q
i3

3-
02

 
20

2 
R

jl2
-O

l 

20
3 

ld
22

-0
4 

20
4 

ld
22

-0
4 

20
5 

le
31

-a
 

20
6 

le
31

-a
 

20
7 

le
31

-a
 

20
8 

le
31

-h
 

20
9 

le
31

-g
 

21
0 

le
31

-f
 

21
1 

le
31

-e
 

21
2 

R
12

5-
01

 

21
3 

Id
ll

-e
 

21
4 

Id
ll

-e
 

21
5 

Id
ll

-e
 

21
6 

Id
ll

-e
 

L
at

it
ud

e 
L

on
gi

tu
de

 
L

O
C

A
L

ID
 

L
a b

or
n 

to
ry

 

Id
 #

 

G
X

-1
58

34
 

G
X

- 1
58

35
 

G
X

- 1
58

36
 

G
X

-I
 5

83
7 

G
X

-1
58

38
 

B
et

a-
 1

46
8 1

 

B
et

a-
 1

46
82

 

B
et

a-
 1

46
83

 

B
et

a-
 1

46
84

 

B
et

a-
 1

46
85

 

B
et

a-
 1

46
86

 

B
et

a-
 1

46
87

 

B
et

a-
5 1

54
 

B
et

a-
5 1

55
 

B
et

a-
5 1

56
 

B
et

a-
5 1

57
 

B
et

a-
5 

15
8 

B
et

a-
5 1

59
 

B
et

a-
5 

16
2 

B
et

a-
5 1

60
 

B
et

a-
5 1

61
 

B
et

a-
5 1

63
 

B
et

a-
4 

12
62

 

B
et

a-
4 

12
63

 

&
ta

-4
92

23
 

B
et

a-
49

22
4 

B
et

a-
49

22
5 

B
et

a-
49

22
6 

B
et

a-
49

22
7 

B
et

a-
49

22
8 

B
et

a-
49

22
9 

A
A

-1
47

49
 

B
et

a-
4 1

26
4 

B
et

a-
4 

12
65

 

B
et

a-
4 1

26
6 

&
(a

-4
 1

26
7 

R
.C

. 
D

at
e 

(5
56

8)
 

60
50

 

20
95

 

38
05

 

42
10

 

43
50

 

80
 

95
0 

67
0 

93
0 

11
50

 

13
70

 

16
50

 

63
60

 

11
71

0 

21
71

0 

33
10

 
62

20
 

32
1 

10
 

27
51

0 

33
51

0 

35
14

0 

36
84

0 

78
0 

15
72

0 

14
70

 

21
50

 

19
00

 

60
0 

35
0 

17
50

 

34
30

 

49
90

0 

79
0 

14
00

 

23
50

 

54
20

 

C
A

L
IB

 R
an

ge
 

(y
rs

. B
P)

 

70
99

-6
7 1

 1 

25
03

- 1
56

4 

45
79

-3
69

8 

48
78

-4
5 1

2 

50
93

-4
8 1

5 

14
9-

9 

99
1-

67
4 

70
7-

53
5 

96
 1

-6
83

 

11
99

-9
29

 
' 

13
60

-1
 16

4 

17
06

-1
38

7 

74
73

-6
92

5 

14
14

6-
13

22
5 

37
25

-3
35

2 

72
68

-6
88

5 

79
7-

63
5 

19
86

6-
 17

50
5 

16
20

- 1
08

2 

24
92

-1
71

9 

21
53

-1
50

7 

66
2-

5 1
5 

52
6-

27
5 

1 8
39

- 1
50

0 

38
94

-3
46

5 

9 
10

-6
39

 

15
08

- I 
I2

2 

25
20

-2
28

2 

63
52

-5
98

8 

C
A

L
IB

 D
at

e 
L.

S.
E.

 
E.

T.
S.

 
Sa

m
pl

e 
Q

ua
d 

(y
rs

. B
P)

 
(i

t.)
 

(i
t.)

 
D

at
um

 

69
05

 
3 

-2
9.

2 
M

LW
 

C
A

H
 

20
34

 
3 

-8
.2

 
M

LW
 

C
A

H
 

41
39

 
3 

-2
1.

7 
M

LW
 

C
A

H
 

46
95

 
3 

-2
4.

9 
M

LW
 

C
A

H
 

49
54

 
3 

-2
5.

9 
M

LW
 

C
A

H
 

79
 

4.
2 

1.
2 

M
LW

 
LE

W
 

83
3 

4.
2 

0.
4 

M
LW

 
LE

W
 

62
 1

 
4.

2 
-0

.1
 

M
LW

 
LE

W
 

82
2 

4.
2 

-0
.7

 
M

LW
 

LE
W

 

10
64

 
4.

2 
-0

.4
 

M
LW

 
LE

W
 

12
62

 
4.

2 
-I

 
M

LW
 

LE
W

 

15
47

 
4.

2 
-1

.9
 

M
LW

 
LE

W
 

71
99

 
-3

2 
-5

3 
M

SL
 

C
A

H
 

13
68

6 
-3

2 
-6

1 
M

SL
 

C
A

H
 

-3
0 

-5
2 

M
SL

 
C

A
H

 

35
39

 
-2

3 
-2

7.
6 

M
SL

 
R

EB
 

70
77

 
-3

0 
-3

7.
4 

M
SL

 
R

EB
 

-1
2 

-1
8.

7 
M

SL
 

B
EB

 

-3
2 

-3
9 

M
SL

 
B

EB
 

-2
9 

-3
8.

4 
M

SL
 

B
EB

 

-2
9 

-3
6.

4 
M

SL
 

B
EB

 
-1

9 
-2

4.
4 

M
SL

 
A

SB
 

71
6 

26
 

25
.5

 
N

G
V

D
29

 D
O

V
 

18
68

6 
26

 
2 

1.
3 

N
G

V
D

29
 D

O
V

 

13
51

 
1.

75
 

-3
.7

5 
M

H
W

 
L

T
C

 

21
06

 
1.

75
 

-7
.3

5 
M

H
W

 
L

T
C

 

18
30

 
1.

75
 

-1
1.

9 
M

H
W

 
L

T
C

 

58
9 

1.
75

 
-1

.6
5 

M
H

W
 

L
T

C
 

40
1 

1.
75

 
-5

.1
5 

M
H

W
 

LT
C

 

16
70

 
1.

75
 

-8
.5

5 
M

H
W

 
L

T
C

 

36
80

 
1.

75
 

-1
3.

55
 

M
H

W
 

L
T

C
 

-7
5.

5 
-8

4.
2 

M
SL

 
SO

U
 

77
5 

1 
-1

.6
 

M
H

W
 

D
O

V
 

13
15

 
1 

-8
.3

5 
M

H
W

 
D

O
V

 

24
0 1

 
1 

-1
1.

1 
M

H
W

 
D

O
V

 

61
70

 
1 

-1
3.

4 
M

H
W

 
D

O
V

 

Sa
m

pl
e 

R
ef

er
en

ce
 

T
yp

e 
N

um
be

r 
pa

lu
st

r. 
m

ar
sh

 2
2 

pa
lu

st
r. 

m
ar

sh
 2

2 

pa
lu

st
r. 

m
ar

sh
 2

2 

Ju
nc

us
 g

er
ar

di
 2

2 

Sp
. c

yn
o,

 S
c.

 r 
22

 

ba
sa

l p
ea

t 
10

 

ba
sa

l p
ea

t 
10

 

ba
sa

l p
ea

t 
10

 

ba
sa

l p
ea

t 
10

 

ba
sa

l p
ea

t 
10

 

ba
sa

l 
pe

at
 

10
 

ba
sa

l p
ea

t 
10

 

m
an

hm
ud

 
10

 

w
oo

d 
10

 
or

ga
ni

c 
m

ud
 

10
 

sh
el

l 
10

 

w
oo

d 
10

 
sh

el
l h

as
h 

10
 

to
ta

l o
rg

 c
ar

bo
 1

0 

w
oo

d 
10

 

m
ac

er
at

ed
 p

ea
 1

0 

w
oo

d 
10

 
se

di
m

en
t 

10
 

se
di

m
en

t 
10

 

se
di

m
en

t 
10

 

se
di

m
en

t 
10

 

se
di

m
en

t 
10

 

se
di

m
en

t 
10

 

se
di

m
en

t 
10

 

se
di

m
en

t 
10

 

se
di

m
en

t 
10

 

sh
el

l-
A

st
ar

te
 

10
 

pe
at

 
20

.2
5 

pe
at

 
20

.2
5 

Pe
at

 
20

,2
5 

Pe
at

 
20

.2
5 



D
C

S 
D

G
SI

D
 

# 21
 7

 
Pj

42
-a

 

21
8 

Pj
42

-a
 

21
9 

Q
g3

4-
08

 

22
0 

Id
ll

-i
 

22
1 

Id
ll

-j
 

22
2 

Id
l I

-f
 

22
3 

Id
l I

-g
 

22
4 

Id
ll

-h
 

22
5 

Id
ll

-h
 

22
6 

ld
14

-a
 

22
7 

ld
14

-a
 

22
8 

ld
14

-a
 

22
9 

K
c2

I-
a 

23
0 

B
b3

3-
f 

23
1 

B
b3

3-
f 

L
at

itu
de

 L
on

gi
tu

de
 

L
O

C
A

L
ID

 
L

ab
or

at
or

y 

Id
 #

 

38
36

18
 

75
03

36
 

IR
 

A
A

- I
27

28
 

38
36

18
 

75
03

36
 

IR
 

A
A

- 1
27

29
 

38
32

06
 

75
16

24
 

M
SB

 l
 l 

&
ts

-7
87

24
 

39
14

13
 

75
34

39
 

A
B

91
-2

-6
-1

8-
22

 
&

ts
-4

92
14

 

39
14

22
 

75
34

26
 

A
B

91
-3

-2
-2

50
-2

52
 B

et
s-

49
2 

15
 

39
 14

36
 

75
34

24
 

A
B

91
-4

- 1
-4

05
-4

09
 B

et
s-

49
2 

16
 

39
14

36
 

75
34

26
 

A
B

91
-4

-3
-4

95
-5

00
 &

ts
-4

92
17

 

39
14

35
 

75
34

20
 

A
B

91
-4

-6
20

2-
20

8 
B

et
s-

49
2 

18
 

39
14

35
 

75
34

20
 

A
B

91
-4

-6
-3

69
-3

74
 B

et
s-

49
2 

19
 

39
14

48
 

75
3 1

2 1
 

LR
9 

1-
L

-6
-7

8-
85

 
B

et
s-

49
22

0 

39
 1

44
8 

75
3 1

2 1
 

L
R

91
-L

-6
-4

70
-4

80
 B

et
s-

49
22

 1 

39
 1

44
8 

75
3 1

2 1
 

LR
9 

1-
L

-6
-7

95
-8

00
 B

et
a-

49
22

2 

39
03

12
 

75
54

00
 

7K
-E

-I
2 

1-
60

45
 

39
47

42
 

75
42

03
 

M
C

-A
-2

 
U

G
a-

43
22

 

39
47

42
 

75
42

03
 

7N
C

-A
-2

 
U

G
a-

43
23

 

R
C

. 
D

at
e 

(5
56

8)
 

29
35

 

30
70

 
19

47
0 

23
70

 

I8
80

 

24
80

 

34
90

 

8 8
0 

20
10

 

21
90

 

22
60

 

36
20

 

98
40

 

77
90

 
1 1

48
0 

C
A

L
IB

 R
an

ge
 

(Y
rr

 B
PI

 
32

63
-2

87
7 

34
79

-2
93

9 

27
1 9

-2
29

5 

20
1 

1-
15

50
 

27
36

-2
35

7 

39
34

-3
55

7 

92
7-

67
0 

21
40

-1
80

8 

23
42

- 1
99

4 

25
18

-1
94

9 

4 
15

6-
36

84
 

1 1
76

5-
 10

79
9 

85
73

-8
42

4 

14
37

3-
12

60
4 

C
A

L
IB

 D
at

e 

(y
rs

. B
P)

 

30
70

 

32
09

 

25
07

 

17
81

 

25
47

 

37
46

 

79
9 

19
74

 

21
68

 

22
34

 

39
20

 

1 1
28

2 

84
99

 

13
48

9 

E.
T.

S.
 

(ft
.1 

0 0 32
 

8.
41

 

-3
.2

 

-1
 1

.8
8 

-1
3.

34
 

-3
.2

3 

-8
.7

 
-1

.5
6 

-1
4.

42
 

-2
5.

08
 

44
 

27
6.

7 

27
6.

1 

Sa
m

pl
e 

Q
ua

d 

D
at

um
 

M
H

W
 

B
EB

 

M
H

W
 

B
EB

 

M
H

W
 

M
SB

 

M
SL

 
W

V
 

M
SL

 
D

O
V

 

M
SL

 
W

V
 

M
SL

 
D

O
V

 

M
SL

 
W

V
 

M
SL

 
W

V
 

M
SL

 
W

V
 

M
SL

 
W

V
 

M
SL

 
W

V
 

M
SL

 
M

A
R

 

M
SL

 
K

ES
 

M
SL

 
K

ES
 

Sa
m

pl
e 

T
Y

 pc
 

sh
el

l-
M

er
c.

 

sh
el

l-M
er

c.
 

se
di

m
en

t 

se
di

m
en

t 

se
di

m
en

t 

se
di

m
en

t 

se
di

m
en

t 

se
di

m
en

t 

se
di

m
en

t 

se
di

m
en

t 

se
di

m
en

t 

se
di

m
en

t 

w
oo

d 

se
di

m
en

t 
se

di
m

en
t 

R
ef

er
en

ce
 

N
um

be
r 

21
 

2 
1 10
 

26
 

26
 

26
 

26
 

26
 

26
 

26
 

26
 

26
 

27
 

27
 

27
 



Appendix B 
7.5-Minute Quadrangles and Abbreviations 



Delaware Geological Survey 
University of Delaware 

Newark, Delaware 19716 


