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Resources and rhe
Virginia Institute of Marine Science investigated the occur-
rence of heavy minerals in theoffshore sediments of Virginia.
We began the project because earlier reconnaissance studies
reported high heavy-mineral concentrations from several
samples collectedoff the Eastern Shore of Virginia. Ourwork
confirms the previously reported mineral values and locates
additional high concentrations up to 20 nautical miles off-
shore. Furthermore, we show that potentially economic
mineral values are not restricted no surficial sediments, but
also are found in the upper 15 to 20 feet of inner continental
shelf sediments.

Several core samples indicate that potential economic
values of heavy minerals are clustered offshore of Hog Island,
S mith Island, Virginia Beach, and False Cape. These areas are
likely targets for resource assessment studies of heavy miner-
als and construction or beach nourishment sand. The high
heavy-mineral concentrations suggest that further investiga-
tions are warranted. The current effort to investigate re-
sources offshore has only begun, because our area of study
comprises only 3 percent of the Exclusive Economic Zone off
Virginia.

Sample sites are located along the entire Atlantic co:lst-
line of Virginia and nearly all are within 5 nautical miles of
land. Three-hundred and ninety large-volume samples were
analyzel,,Z90 of which came from vibracores; over three tons
of sediment wereprocessed. Thetotal heavy-mineralconcen-
tration of 78 samples is equal to or exceeds 5 percent. Fifty-
two samples have concentrations of one or more economic
minerals equal to or greater than threshold values for land-
based deposits (ilmenite 45Vo, loucoxene 5Vo, rutile 27o,
zncon SVo,monazite l%o, andtotal heavy mineral concentra-
tion 5Vo; Garnar, 1978). The lotal heavy mineral concentra-
tion for all samples averaged 3.3 percent and the highest value
was 14.7 percent.

Offshore sediments sampled by vibracores average about
5 meters in thickness and are probably Holocene in age. Core
peneration into underlying Pleistocene or Tertiary sediments
is suspected based on oxidized sediment at depth in cores.
Microfauna were not studied.

The U.S. Minerals Management Service and the Subaque-
ous Minerals and Materials Study Commission, Common-
wealttr of Virginia also provided funding for the study. This
report describes the mineral compositions and otlrer charac-
teristics we derived from offshore sediments from 1986
through 1988.

INTRODUCTION

The Virginia Division of Mineral Resources (VDMR)
and the Virginia Institute of Marine Science (VIMS) collected
and analyzed core and grab samples, and made side-scan
sonar and subbottom profile surveys from April 1986 through
September 1988 on the inner continental shelf of Virginia.
Theprojectwas funded in partby theU.S. Minerals Manage-
ment Service (MMS) and the Commonwealth of Virginia.
Work performed with funding from the U.S. Minerals Man-

agement Service emphasized research in the Exclusive Eco-
nomic Zone @EZ) seaward of 3 miles from land; work done
with funding from the Commonwealth of Virginia's Subaque-
ous Minerals and Materials Study Commission emphasized
evaluation of resources within the Commonwealth's territo-
rial waters. This report combines tie results obtained over the
past few years in describing the heavy-mineral occurrences
offshore of Virginia.

A limited study by Berquist and Hobbs (1986) verifred
earlier reports of high concentrations of heavy minerals in
surficial shelf sediments (Nichols, 1972; Goodwin and Tho-
mas, 1973; Grosz and Escowitz, 1983). We acquired cores in
April 1986 at Smittr Island Shoal, within the Chesapeake Bay
mouth, and east of Virginia Beach. In July 1986, sediments
were analyzed from existing cores andfrom 100 new grab and
box-core samples taken off the Virginia coast. The U.S
Geological Survey contributed 35 cores that were located at
the Chesapeake Bay entrance. A report described the results
of our efforts completed through the summer of 1987 @er-
quist and Hobbs, 1988a). Fifty new vibracores were taken
during the summer of 1987 from offshore Assateague Island
to North Carolina. The selection of core sites was guided by
the results of the previous years' efforts. We also made
geophysical surveys (side-scan sonar and high-resolution
shallow seismic) during these projects and some of the results
are described elsewhere in this publication. Berquist and
Hobbs (1988b) reportedon work completed from l986through
1988. Figures I and 2 show the locations of samples used in
this study. Appendix I gives location coordinates for all
vibracores and grab samples.

MINERAL ANALYSIS

We used a box corer and a Smith-Maclntyre sampler to
rake grab samples and a 4-inch diameter vibracorer to take
core samples. In most sandy areas of the ocean floor, penetra-
tion by 0rese devices, including the vibracorer, was limited
greatly because of very compact sands. Grab sampling rmely
exceeded 6 to 8 inches of depth in sediments. We acquired
vibracores up to 20 feet in length by jetting and coring (Ap-
pendix VII). Without multiple attempts, vibracores usually
penetrated about nine feet before refusal. Appendix II gives
general characteristics of core and grab samples; core descrip-
tions are found in Appendix VII.

The procedures for sample preparation and determina-
tion of mineral abundance are intricate and have been de-
scribed by A. E. Grosz of the U.S. Geological Survey. Al-
though a complete discussion of the process is found else-
where in this publication, a brief explanation follows: The
average weight of samples was large (20 pounds). Samples
from the vibracores were derived by processing 6-foot (aver-
age) sections. Heavy minerals were concentrated from the
samples with a three-tum spiral followed by use of tetrabro-
moethane. The heavy-mineral concentrate is magnetically
suMivided into six fractions (labeled "203" through "208",
from most magnetic to non-magnetic). The mineral compo-
sition of each fraction is estimated by using transmitted- and
refl ected-light microscopes. The heavy-mineral composition
of the sample is determinedby combiningthecompositions of
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Figure 1. Map showing the location of cores.
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Figure 2. Map showing the location of grab samples.
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the six fractions by using a computer spread-sheet program.
Out of approximately 436 samples, 390 were examined for
heavy-mineral content. Of the remaining 46 samples, one was
lost by contamination and the others did not contain enough
heavy minerals to allow for satisfactory processing.

Without the complete discussion of the analysis proce-
dures, some additional explanation is needed to interpret the
compiled mineral data. Because this is a reconnaissance
study, only commonly occurring and selected economic
minerals are identified. The economic minerals found in
abundance offshore of Virginia are those containing titanium
(ilmenite, leucoxene, and rutile) and rare-earth elements
(monazite and zircon). The sum of these minerals plus the
sillimanite/ kyanite (refractory minerals) fraction fonns the
"ECON" (economic interest) group of heavy minerals. The
amphibole and pyroxene groups minerals logether are more
com mon than any other minerals. Their abundance is grouped
under the name "pyrobole." Recovered heavy minerals
(RHM) is the amount of heavy minerals recovered from the
sample and available for analysis. Total heavy minerals
(THM) is an abundance determined by adding to RHM the
calculated amount of heavy minerals lost during the spiral
concentration.

Minerals identified as "magnetite" in the most magnetic
(labeled "203") fraction are not all solely magnetite. X-ray
fluorescence of the most magnetic (203) fraction of two
samples indicated excessive titanium for magnetite; this ex-
cess could be explained if approximately 40 percent of the
sample was titanomagnetite (O. Fordham, personal commu-
nication). Because optical identihcation of different opaque
minerals in the 203 fraction is difficult and inconsistent
among observers, the entire fraction is labeled "magnetite";
users of t}te data should remember this factor when interpret-
ing the compositional data.

The three least magnetic (2M,201, and 208) fractions
were also examined under high-intensity short-wave length
ultraviolet light enabling identification of monazite, by its
green "fluorescence" orinternal reflectance, zircon (yellow to
orange fluorescence), and quartz contamination in the non-
magnetic (208) fraction. Pink and light-brown (metamict)
zirconri are commonly observed, and although they are not
fluorescent, their abundance is included in the reported zircon
concentrations.

Because quartz is commonly found in the 208 fraction, its
weight is included in the heavy-mineral fraction rather than
the light fraction. It is commonly observed that quartz makes
up at least 90 percent of the 208 "ottrer" fraction. A conection
is made to the weight percent of the total heavy minerals by
subracting the weight of quartz contamination. The correc-
tion is used in the calculation of data under column headings
"WT 7o THM" in the appendices. The decreaseranged from
2 percent to 18 percent of the uncorrected value and averaged
2.6 percent.

DATABASE

All data entry and calculations were made on the Virginia
Institute of Marine Science PRIME computer, using the 20120

spreadsheet modeling program. For each step in the prepara-

tion of samples for mineral identification, the sample and its

many fractions are weighed. We used the spreadsheet pro-
gram to store and calculate weights and other characteristics
throughout the analysis.

The completed database contains about 70,000 cells of
information. Copies of the database arc not included in this
reportbutare available for inspection at the Virginia Division
of Mineral Resources and at the Virginia Institute of Marine
Science; Appendices III through VI contain the resultant
sample compositions.

RESULTS

SAMPLE COMPOSITION

Mineral composition data are subdivided into two groups:

cores and gab samples (Appendix III). Because the useful-
ness of relying upon surface grab samples in predicting
economic mineral potential is questioned (A. E. Grosz, per-
sonal communication), the grab sample data are separated

from core data. Appendix III includes separate statistics for
each group. Appendix IV shows statistics for all samples
combined.

Anotler way of characterizing mineral abundance is to
calculate mineral composition relative !o the entire sample
rather than to the heavy-mineral fraction. This is shown in
Appendix V. The data is "weighled" by the total heavy-

mineral concentration so firat mineral abundance per ton of
bulk sediment, for example, may be estimated.

Tables 1 and 2 show average and highest values for
certain economic minerals by core, grab, and all samples. The
total heavy-mineral (tHM) concentration (average and high-
est value) of "grabs" is approximately 50 percent greater than
for cores, and these differences between the THM averages

are significant at the 99.9 percent level ofconfidence. Aver-
age mineral concentrations, howgver, were nearly the same

for cores and grab samples, with the exception of zircon and

monazite. Therefore, based on the data, grab samples may be

useful in predicting mineral composition at depth in offshore
sediments, but the grab samples do not appear to be good

indicators of total heavy-mineral concentration. At this time,
the economic potential of sediments can only be established
reliably by core analysis.

As an aid to further assessment of ilre economic potential
of ilre area, Appendix V presents the weight percent of
selected minerals with respect to the total sample. Gamar's
values (or any other standard) can likewise be converted by
multiplying by an economic threshold THM concentration (5
percent), resulting in the following mineral concenfations:
ilmenite 2.25 percent, leucoxene and zircon 0.25 percent,

rutile 0.1 percent, monazite 0.05 percent. Data presented in
this way gives absolute (composition with respect to the bulk
sample) rather than relative abundance and comparisons

between samples or to an industrial standard are meaningful.

ECONOMIC POTENTIAL

Theaverage values for themineral concentrations shown

of these and other samples are summarized in Table 3. The
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TABLE 1. Averageconcentrations of selected mineralsas apercentagebyweightof theheavy-mineralfraction; l00grab samples,
290 core samples = 390 total.

WT Vo

THM
WT 7o WT Vo

ILMENITE LEUCOXENE
WT Vo

RUTILE
WT 7o WT Vo

ZIRCON MONAZITE

1.4

t.2
cores
grabs

2.9
4.4

3.3

24.0
28.6

25.2

1.7

1.8
3.8
2.8

3.6

0.1

0.3

all samples 0.1r.31.8

TABLE 2. Maximum concentrations of selected minerals as a percentage by weight of the heavy-mineral fraction.

WT Vo

THM
W'f Vo WT Vo WT Vo

ILMENITE LEUCOXENE RUTILE
WT Vo WT Vo

ZIRCON MONAZITE

cores
grabs

9.r
14.7

60.3 7.9 3.2 9.2 2.5
58.8 8.2 2.8 5.4 1.8

TABLE 3. Several samples indicating economic potential are selecied from Appendix III. Composition is relarive to the heavy
mineral fraction. See Appendix III for additional explanation of rabulated data.

W'l Vo WT Vo

Sample THM ILMENITE
WT Vo W'l Vo WT Vo WT 7o

RUTILE LEUCO)GNE MONAZITE ZIRCON
\,lT Vo

ECON

H0l-3
vl-4
4
JJ

54
59
85

rr34-r
l 136-l
c27-3
c42-4

5.5
0.8
9.3
5.1

14.7
11.0
10.8

8.8
9.0
2.7

3.2

17.4

56.2
21.4
58.8
29.0

34.9
54.9

34.0
28.7
44.4
49.4

2.7
1.7

1.4

0.8
1.1

1.5

2.4
1.8

l.l
2.0
2.0

0.3
J.J
3.0
0.6
0.2
0.6
1.8

0.3
1.0

3.0
2.0

7.6
3.8
J.J
4.1
4.9
4.3
3.8
4.6
3.5
3.9
6.7

32.2
6.r
30.8
65.8
35.9
42.4
63.1
41.1

34.1
56.1
62.2

1.4

0.3
0.2
0.1

0.4
0.1

0.1

a.2
P
P

0.2

in this study are lower than industry standards for mining on
land (Table l). The maximum values in Table 2 are in excess
of those standards. Although marketconditions may alter the
following values, the concentrations of the heavy-mineral
fraction of a hypothetical economic land deposit may be:
ilmenite 45 percent, leucoxene 5 percent, rutile 2 percsnt,
zircon 5 percent, staurolite 20 percent, monazite I percent,
garnet/epidote 15 percent, kyanire/sillimanite 7 percent, and
a total heavy mineral concentration of 4 or 5 percent (Gamar,
1978). Because there is no offshore production of a similar
suite of heavy minerals within U.S. waters, an economic
comparison to Virginia's offshore mineral potential cannot be
made. Offshore concentrations may need to have twice tfte
value of economic land deposits in order for development !o
proceed (U.S. Congress, 1987). Additionally, several factors

make it difficult to assess the commercial potential of marine
minerals; the erratic performance of domestic and global
mineral economies and changing technologies affecting both
demand andproduction beingbut two factors (U.S. Congress,
1987). There is also a lack of a detailed geologic analysis of
an offshore site, an environmental and resource assessment,
and a feasibility study. The economic potential of the heavy
minerals offshore of Virginia may also depend on the volume
of otler co-existing marketable material (including sand and
gravel) present in the deposit.

We have identified over 52 samples with concentra-
tions of oneor more ofthe "ECON"minerals equal to or greater
than Garnar's threshold values, assuming a THM of 5 per-
cent. These samples are marked by underlining in Appendix
V and their offshore location is shown on Figure 3. Eleven
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of these and other samples are summarized in Table 3. The
compositions of two samples are graphically described in
Figure 4. Alttrough total heavy-mineral concentration may be
low in somesamples, an exceptionalabundanceof an individ-
ual mineral, or minerals may encourage further investigation.

VIRGINIA DIVISION OF MINERAL RESOURCES

ALL OTHER MINERALS

zTRCON 3.8%
'LEUCOXENE 3-3%

Economicpotential is currently determined by acquiring
mineral concentrations from cores. Mineral data from surface
grab samples were used as a guide for locating nearly all
vibracore sites. Surficial mineral data may be misleading
because the relationship between surface and subsurface con-
centrations is not clear. This means that areas characterized
by low surficial mineral concentrations remain as potential
sites for coring.

Mineral concentrations are only part of the information
needed to plan for economic recovery of the resource. Na-
tional need, market conditions, advanced technological re-
quirements, and mining costs are other factors to be consid-
ered. Evaluation of offshore mining potential should assess
all materials; it may be possible to dredge sand for construc-
tion or beach nourishment and extract heavy minerals as a part
of the same operation.

We planned this study as a reconnaissance survey and
therefore did not attempt to precisely define economic min-
eral deposits. An appropriate exploration program would
require many closely spaced seismic lines and deep cores.
Mostof oursamples are located within 5 miles of the shoreline
and the most wide-spread coverage of the offshore is based
only on grab samples. Although ridge-fields may be rhe locus
of high mineral concentlations, too little is known !o ignore
other regions of the continental shelf. The shelf seaward of
Commonwealth jurisdiction is largely unexplored. Based on
the high concentrations of minerals revealed in this report
(STA054 and STA094, Appendix III), we recommend addi-
tional surveys further offshore in the Exclusive Economic
Zone.

Finally, more work could be done within 5 miles of the
coast. From a research perspective, a natural process respon-
sible for concentrating the offshore heavy minerals has not
been identified. With a greater understanding of the processes
concentrating heavy minerals, areas of high mineral content
could be located more readily. New geophysical techniques,
such as induced polarization, are available and their use may
diminish the need for numerous deep cores. The effecs of
dredging on biological resources must also be determined. If
sediments are removed from offshore, the effect of ttre changed
bathymetry on waves reaching the shoreline must be evalu-
ated. To date, no government heavy-mineral economic re-
source assessment(tonnage and grade) orfeasibility study has
been made for the Exclusive Economic Zone offshore of
Virginia. There are several sites off Virginia (Smith Island
Shoal, Hog Island, Virginia Beach, and False Cape) each with
a number of cores having high concentrations of minerals;
those sites are candidates for more derailed analysis.
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ENTIRE SAMPLE
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c9MPOSTT|ON
HEAVY MINERAL FRACTION

ILMENITE 56.2%

ALL OTHER MINENALS
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.2%
3.0%

RUTILE 1.it%
ILMENITE 2I.4%

coRE v 1-4

GRAE #4

.9,3% THM

RUTILE 1.7%

ubHlzrre o.sx

coMPosriloN
HEAVY MINERAL FRACTION

Figure 4. Graphic presentation of selected samples.

The decision of which samples to include in Table 3 is
based on several criteria. For economic land deposits, the
average THM concentration should be at least 3 percent.
THM exceeds this in several samples, even though the indi-
vidual mineral abundance may be less than the threshold
values suggested by Garnar (1978). These are included be-
cause the same volume of a mineral may be present at twice
the THM concenftation but half ttre abundance of the heavy-
mineral fraction (THM of 5 percentand ilmenite of 60 percent
would yield a THM of I 0 percent and ilmenite of 30 percent).
Also included in Table 3 are samples with THM values less
than 4 percent where certain ECON minerals are in great
abundance, because these samples may have been deposited
inan environmentindicating selective enrichmentand nearby
higher-grade sediments.

CONCLUSIONS

Analyses indicate that sediments offshore of Virginia
cortain occurrences of potentially economic heavy minerals.
High total heavy-mineral (THM) concentrations coupled with
high concentrations of ilmenite, zircon, and to a iesser exrent
monazite andrutile, areencouraging and justify further inves-
tigation.

1-0.8% THM
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APPENDIX I

LOCATIONOF SAMPLES

Loran coordinates are slaves of the 9960 chain. Latitude and

longitude were obtained from automatic conversion of loran
coordinates by ttre shipboard loran receiver-processor. Data

not available are noted by "*". Locations shown on Figues
5, 6, 7, 8,9, and 10.

VIBRACORE SAMPLES

CORE WATER LORAN C LATITUDE LONGITUDE
ID DEPTH COORDINATES

(FD Y X deg min deg min

H01 38
H02 38
H03 37
H04 38
H05 34
H06 37
H07 36
H08 30
H09 32
H010 35
H011 30
H0r2 29
H013 38
H014 38
H015 30
B01 25
B02 22
B03 15

B04 35
805 25
vl 48
v2 46
v3 49
v4 52
v5 :f

v6 47
1090 ,'

1091 {'

t092 '(1093 *
1094 :r'

1095 ,(

1096 {.

t097 :*

1098 *
1099 {'

1100 *
1103 r.

1106 *
1107 *
1l0g *
1111 '(

4r405J 27132.7
41406.r n83.8
41408.0 n84.9
41409.8 nB6.r
41412.2 n87.2
41392.9 nsr.o
41398.8 n84.9
41402.0 n86.7
41405.3 27138.6
41408.5 n87.4
41410.7 27139.3
4r4rr.5 27139.7
4r4r2.8 nA0.9
41414.6 27138.8
41413.6 27138.3
41399.5 27202.9
4t415.2 27200.0
4r423.r 272N.r
41385.3 27210.2
41369.8 27210.r

*:f

*:*

37 05.00
37 05.12
37 05.31
37 05.50
37 05.74
37 03.94
37 M.56
37 M.89
37 05.22
37 05.44
37 05.69
37 05.77
37 05.92
37 A5.99
37 05.89
37 07.03
37 08.20
37 08.84
37 06.13
37 U.87
36 54.53
36 53.15
36 51.80
36 50.51
3654.M
36 52.4r
36 56,25
36 56.76
36 57.20
36 56.88
36 57.20
36 57.55
36 57.98
36 58.50
36 57.98
36 58.18
36 58.63
37 00.55
37 00.72
37 02.34
37 03.75
37 05.62

75 45.99
75 46.19
75 46.37
75 46.58
75 46.74
75 46.03
75 46.70
75 46.98
75 47.29
75 46.90
75 47.25
75 47.3r
75 47.54
75 47.0r
75 46.93
760r.97
76N.74
7600.47
7604.17
76M.7r
75 56.56
75 55.29
75 53.84
75 5r.55
75 56.39
75 50.4r
7603.32
7603.27
7603.ffi
76U.45
7604.40
7605.20
7605.92
76 05.60
76 04.80
76 04.80
76M.42
7603.35
75 58.70
76 01.00
7602.N
75 59.80

:i

t
x
*
x
*
*
*
*
*
{.

x
*
*
*
x
*
*
,<

x

*
x
*
*
,k

tk

:*

:ft

i(
*
,.

:t

:t

t<

*
*
*
*
x
x
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Figure 5. Map showing the location of cores and grab samples off Eastern Shore and index map of sample locations south of the
Eastern Shore.
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Figure 9. Map showing the location of cores taken during the summer of 1987, northern area.
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Figure 10. Map showing the location of cores taken during the summer of 1987, southern area.
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COREWATER LORANC LATITUDELONGITUDE
ID DEPT}I COORDINATES

(FI) Y X deg min deg min

COREWATER LORANC LATITUDELONGITUDE
ID DEPTI{ COORDINATES

(FI) Y X deg min deg min

l0
l5
16

T7

il16
1119
rL20
LLzI
rr22
rtn
Lt29
1 130
I 131

1132
LT34
1 136
1 139
2000
2001
2002

:t

i(

t(

:t

*
:t

:t(

*
*
*
il

*
*
*
*
*
{.

*
*
{.

50
45
35
36
36
36
56
32
34
32
32
28
31
32
28
29
33
37
27
53
50
60
44
60
JJ

47
45

8
3I
JJ
25
35
)t
3l
4l
25

{.

rf,

{.

*
:t

*
t(

{.

*
:*

*
{.

*
*
*
*
:t
:t

*
*

27082.8
27093.2
27M7.9
27r29.7
27130.0
27l:'0.A
27114.8
27134.5
27r33.5
27128.6
27134.9
27134.9
27r34.8
27r39.9
27144.9
27144.0
27140.5
27144.7
27155.0
27t20.0
27122.0
27088.0
27r35.0
27092.5
27r19.8
27089.6
27095.7
27102.2
27090.3
27r05.0
27102.7
21r0r.4
27099.0
27098.0
27A94.8
27092.2

*
*
*
*
*
{.
IF

x
,(

*
{r

*(

*
*
:t
:t

*
*
*
*

4196r.6
41974.0
41974.9
4169.5
41610.0
41668.0
41668.1
41629.2
41626.6
41628.0
416r0.0
41580.1
41539.8
4r4t5.l
41423.9
41420.0
41420.0
41284.9
41229.9
4r2r0.0
4r2r0.9
41229.9
41830.0
41230.6
41109.6
4rM9.9
41050.0
41039.9
4lotO.0
41050.1
41040.0
4rM9.9
41040.0
41039.8
41039.9
41M0.5

c37 29
c38 34
c39 34
c40 30
c4t 29
c42 30
c43 32
c44 33
c45 32
c46 36
c47 4r
c48 29
c49 35
c50 39
w8063 12

27146.0
27r40.0
27r40.0
27r42.5
27145.r
27r45.0
27r42.6
27r40.0
21r40.0
27135.r
27130.0
27125.0
27r25.r
27r25.0
27248.9

4r20r.r
41200.0
41189.8
41190.0
4rr90.2
41179.9
41180.0
41180.0
41160.0
4rr59.9
41159.9
41160.0
41170.0
41150.0
41305.6

36 48.83
36 48.50
36 41.67
36 47.78
36 47.9r
3647.06
3646.97
3646.87
3645.24
3645.03
36 44.8r
36 44.6r
36 45.43
3643.t9
37 01.10

75 56.09
75 54.74
75 55.10
75 55.67
15 56.26
75 56.ffi
7s 56.U
75 55.44
75 56.13
75 55.00
75 53.82
75 52.6
75 52.35
75 53.01
76 16.02

37 03.42 75 58.69
37 01.55 75 56.58
37 W.10 75 55.48
37 01.60 75 54.30
36 59.95 75 52.25
37 02.40 75 50.05
37 03.70 75 46.85
37 04.00 75 47.9r
37 M.75 75 49.32
37 04.24 75 51.18
37 M.r2 75 53.28
37 02.50 75 53.40
37 04.10 75 57.ffi
3657.05 7606.62
36 s5.35 1606.62
3659.52 7604.02
37 59.25 75 13.34
38 02.38 75 07.r5
38 01.44 75 07.08
38 00.59 75 01.80
37 49.12 75 16.37
37 51.00 75 18.02
37 50.02 75 09.01
37 26.61 75 36.08
37 26.68 75 36.12
31 26.51 75 36.19
37 26.07 7532.9',1
37 23.45 75 68.51
37 23.21 75 38.39
37 23.17 75 37.29
37 2r.88 7539.21
37 19.43 7540.32
37 16.11 75 4r.72
37 06.06 75 47.2r
37 06.96 75 48.01
37 06.61 7547.95
3106.48 7647.17
36 55.61 75 52.85
36 5r.53 75 57.r5
36 48.50 75 49.8r
36 48.66 75 50.24
36 48.61 75 4r.26
37 40.03 75 3r.52
36 49.07 75 42.85
3640.26 75 53.18
3633.97 75 48.14
3634.26 7s 49.56
36 33.73 75 5r.4r
36 33.18 75 48.A
3634.t0 75 5r.73
3633.76 75 5r.52
3634.52 75 50.89
3633.59 75 50.6
3633.52 75 50.43
36 33.38 75 49.68
36 33.31 75 49.05

33.0 41372.0 21153.0
27.0 41317.0 27156.0
27.0 41408.2 21153.4
24.0 41432.9 2tr49.r
78.0 4r90r.9 n048.0
82.2 4r920,t 27049.7
75.0 41945.3 21A10.3
60.0 4193r.r 2t076.8
57.6 41937.5 27079.9
59.4 41953.0 27016.4
51.6 4196r.6 2't082.8
46.2 41974.0 21093.2
44.4 41959.5 27097.8
36.0 41952.5 27090.9
36.0 4t947.9 27rr9.8
30.0 41949.0 27130.0
30.0 41939.2 27135.0
36.0 41918.9 21134.8
44.4 41890.6 27r35.0
48.0 41869.5 271349
47.4 41850.0 27r35.r
30.0 41789.2 27r35.r
36.0 4r75r.2 27r34.0
36.0 41739.4 27134.2
30.0 4n29.8 27134.6
52.2 41740.0 27124.6
24.0 41739.6 27rr2.0
58.2 41668.1 27rr4.8
36.0 4169.3 27125.2

37 03.03 15 5r.69
37 03.55 75 52.19
37 05.99 t5 50.49
37 07.85 75 48.65
3143.78 75 11.51
37 45.43 75 rr.25
31 48.03 75 14.54
37 47.00 75 16.32
37 47.62 75 16.72
37 48.83 75 15.50
37 49.11 75 16.48
37 51.01 75 18.14
37 49.90 75 19.54
37 49.15 75 18.41
37 49.49 7524.33
37 49.82 7526.35
37 49.12 7527.7r
37 47.43 75 28.40
37 45.08 15 29.44
37 43,33 75 30.17
31 4r.72 75 30.9r
37 36.69 75 33.0s
37 33.52 75 34.17
37 32.55 75 34.63
37 3r.77 75 35.06
37 32.32 75 32.59
37 3r.92 75 29.97
37 26.01 75 33.0r
37 26.49 75 35.19

113 core samples

GRAB SAMPLES

GRAB DEPTH LORANC LATITUDE LONGITUDE
rD (FEEI) COORDTNATES

deg min deg min

cl
C2
c3
C4
C5
c6
C7
c8
c9
c10
cll
c12
c13
c14
cr5
c16
crl
cr8
c19
c20
CzL
c22
c23
c24
c25
c26
c27
c28
c29
c30
c3l
c32
c33
c34
c35
c36

1

2
J

^
5
6
1

8

9
l0
l1
l2
13

I4
l5
16
t7
18

19

20
2l
22
23
24
25
26
27
28
29
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GRABDEPTH LORANC LATITUDELONGITUDE
rD (FEET) COORDTNATES

Y X deg min deg min

GRABDEPTH LORANC LATITUDELONGITUDE
rD (FEET) COORDINATES

:f

{.

*
*
*
{(

:ft

946
937
982
973
973
963
955

:f :f

*X(
t(*
**
i. X.

,< ,(

**
*{<

*1.

30 36.0
31 30.0
32 30.0
33 30.0
34 30.0
35 {'

36 {'

37"
38*
39*
40 {.

4I :r'

42*
43 {.

44*
45 ,|(

46 r(

47*
4g {.

49 {.

50*
51 *
52*
53*
54"
55 {'

56*
57*
58 '(59*
ffi*
6l :f

62 t'

63 't(

&*
65 t'

6x'
67*
68*
69 :f

70*
7l '*

72 t'

73*
74 :*

75*
76 {'

77*
78 :t

79 t(

80*
81 t(

82 {'

83*
84*
85 :*

41669.5 27129.7
4169.4 27r35.r
41650.1 27r34.7
41629.2 271345
41619.5 27ry3
41420.4 z7rffi.r
41429.9 27157.5
41430.2 27154.9
41430.0 27152.4
41426.9 27147.4
41423.9 2714.9
4r4r9.8 27142.7
4r4r5.r 27139.9
4t446.8 27t20.0
41447.0 27125.5
41447.7 27r3r.9
41449.6 27134.9
41466.8 27140.0
41500.0 27142.0
41510.1 27r34.9
41539.9 27134.9
4r540.r 27142.0
4r540.r 27145.0
41560.1 27r39.9
41580.1 27r34.9
41579.9 27125.0
4i610.0 27134.9
41369.8 27159.9
41339.9 27154.8
41284.9 27144.7
41279.7 27154.9
41249.6 27154.9
41241.9 27162.0
4t226.7 27t51.4
41229.9 27155.0
41229.9 2714.9
41209.8 27144.9
41209.9 27t20.0
4rr49.9 27rW.9
4rr49.7 27113.0
41149.9 27rr5.r
4rr59.9 27rr9.9
4rr59.9 27r25.r
4tt59.7 27129.9
41160.0 27140.0
4rr29.5 27rr9.0
4rr09.9 27119.9
41089.5 2?115.0
41089.8 27rM.9
41050.1 27r05.0
4rM9.9 27r0r.8
4rM9.9 27099.8
4rM9.8 27097.8
41050.0 27095.6
4rM9.9 27092.3
4ru9.9 27089.9

37 26.& 75 36.13
3? 26.80 75 37 .28
37 25.19 75 37.88
37 23.45 75 38.55
37 22.& 75 38.84
37 07.22 75 51.55
37 07.90 15 54.&
31 07.83 75 50.04
37 07.73 75 49.49
37 07.30 75 48.49
37 06.97 75 48.M
37 06.56 75.47.70
37 M.07 75 47.23
37 07.97 75 4r.73
37 08.18 75 42.94
37 08.46 75 44.32
37 08.71 75 44.9r
3710.31 7545.44
37 r3.W 75 44.7r
37 13.68 75 42.8r
37 16.12 75 4r.76
37 16.37 75 43.30
37 16.47 75 43.96
3717.95 7542.15
37 19.42 7540.35
37 19.W 7538.23
37 2r.88 75 393A
37 03.10 75 53.3r
37 00.49 75 53.23
36 55.63 75 52.89
36 55.60 75 55.39
36 53.16 75 56.46
36 52.81 75 58.36
36 51.40 75 57.84
36 5r.56 75 57.r8
36 51.15 75 54.85
3649.52 75 55.56
36 48.51 75 49.83
36 43.16 75 49.55
3643.28 75 50.27
36 43.38 75 50.74
3644.41 75 51.51
3644.9 75 52.72
3644.82 75 53.83
36 45.26 75 56.16
36 41.88 75 52.33
36 40.31 75 53.22
3638.42 75 52.75
3637.99 75 50.39
3634.72 ',15 5r.73
3634.55 75 50.99
3634.46 75 50.52
3634.36 75 50.05
3634.27 75 49,53
36 34.10 75 48.76
3633.99 75 48.20

86*
87*
88*
89 '(89A :r

90 r(

91 :*

92 :i

93 :f

94 x'

95*
96 t(

97 :r

98 {'

99*
100 *
101 *

51-1 *
5l-2 i(

51-3 *
5l-4 :t

srA054 *

STAO55 *
srA056 *
srA093 *
srA094 *

YX
41039.6 27080.7
41039.9 27090.0
41039.9 nW2.3
41039.9 270955
41039.7 27098.0
41039.9 27099.0
41039.8 27102.0
4r039.8 27r43.0
4rr29.9 27067.5
4rr29.7 21067.6
4rr29.9 27072.3
4rt29.9 27076.r
4rr29.9 27080.0
4rr29.9 27085.0
41130.0 27092.r
41129.6 27100.0
41139.8 27132.9

deg min deg min
3632.70 75 46.39
36 33.17 75 48,56
36 33.28 75 49.10
3633.42 7549.U
3633.53 75 50.44
3633.59 75 50.6
3633.72 75 5r.37
3633.78 75 51.60
3639.38 7539.29
3639.59 75 40.48
3639.82 75 4r.54
36 40.00 75 42.42
36 40.18 75 43.32
36N.4r 75M.47
3640.73 7546.10
36 41.05 75 47.94
36 43.32 75 55.2r
36 23.00 75 49.36
3622.00 75 49.30
36 10.55 75 45.52
35 50.21 75 33.38
3633.70 75 30.80
3646.m 7513.50
3647.r0 7532.00
37 29.90 75 18.30
37 38.90 75 13.20

lllgrabsamples

APPENDIX tr

A. GENERAL CHARACTERISTICS OF SAMPLES

Data not available are noted by "*"; total heavy minerals =
"THM"; gravel (particlesize>2mm) = "GRAV". Dry sample
weight is in grams. The sum of sample core lengths may be
less than described lengttr (Appendix VII) because not all core

samples provided enough heavy minerals for analysis. Ab-
breviations: AVG - average, STD - standard deviation, MAX
- maximum value, MIN - minimum value.

CORE SAMPLES

SAMPLED
CORE DRY

LENGTH SAMPLE Vo Vo Vo

SAMPLE (CM) WT SAND MUD GRAV
NAME

SAND
PHI W"IVO

MEANTHM

B01-l 140
801-2 130
802-1 r37
802-2 131
803-1 r22
803-2 122
803-3 113

5530
6247
5447
6222
5036
6038
5r4'1

3.9r
2.88
2.42
3.88
3.20
J.JJ
3.26

0
0
0
0
0
0
0
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SAMPLED
CORE DRY

SAMPLED
CORE DRY

LENGTH SAMPLE Vo % Vo PHI WTTo LENGTH SAMPLE Vo Vo Vo PHI WTVo
SAMPLE (CM) WT SAND MUD CRAV MEANTHM SAMPLE (CM) WT SAND MUD GRAV MEANTHM
NAME NAME

B04-l 289 7882
805-1 261 7522
805-2 146 6888
H0l-l r28 6329
H01-2 r37 8475
H01-3 111 637r
H02-1 86 3000
H02-2 r54 5826
HO2-3 r42 9853
H03-1 130 6272
H04-l 133 6099
H04-2 158 7882
H04-3 151 4773
H05-1 185 7031
H06-1 167 6525
H06-2 145 6569
H06-3 r52 6278
H06-4 140 5228
H07-l rr2 3607
H07-2 r28 4222
H07-3 r32 5433
H08-1 r34 5799
H08-2 r44 7567
H09-l 131 5675
H10-l 165 6524
Hr0-2 r74 7300
H11-1 189 8912
Hr2-r ro7 5749
Hr2-2 r2r 5809
H13-l 204 8324
H14-r 148 5771
Hr4-2 r42 5942
v1-1 t49 75t3
Yt-2 151 7267
v1-3 r52 44c/J.

v1-4 148 5245
Y2-I 113 4272
v2-2 r52 5530
v2-3 156 6910
v2-4 r39 6593
v4-r 190 472r
v4-2 r34 7979
v4-3 163 46M
v4-4 153 3765
v3-1 r52 7305
v3-2 r43 6432
v5-1 108 2317
v5-3 155 5565
v5-4 110 3610
v5-5 r28 &24
v6-l r47 5843
v6-2 148 7051
1090-1 165 8&9
1090-2 189 15448

0 {. 2.53
0 x( 1.96
0 * t.82
2 * 3.96
3 r' 5.10
8 {. 5.49
1 * 2.32
0 '( 1.09
0 * r.34
4 * 2.14
0 * 3.06
0 * t.37
1 {. 1.57
3 * 3.67
0 * 3.13
0 ,. 1.70
0 * t.4g
0 ,'. 0.74
1 r( 3.75

19 * 1.87
0 * 1.54
1 {. 5.52
0 " 2.85
0 {. 3.62
0 * 2.14
0 * 3.21
3 * 4.00
I * 6.88
3 '( 5.34
3 '. 2.23:fi ,( 0.52
4*TA9,( t( l.r7:r( * 0.92:f * 0.61{< x' 0.83* * 2.72:* {. I.67:r. r( 3.90* 1' 2.12* * 1.77{. :t 1.06:f, r. I.3g* * 1.35
2 * 1.42
2 * 0.50
0 * l.g5
0 ,. 1.26
1 * I.20
7 * r.44
0 * 2.49
2 * t.1L
0 {. 2.46
0 * l.gl

1091-1 150 10348
r09r-2 150 11148
1091-3 r70 13447
r092-r 236 14850
rw2-2 242 10450
10%-l 158 r4M9
1094-2 r79 13151
1095-1 160 r2g8
1095-2 150 12949
1096-1 r50 11850
1096-2 150 r3M9
1097-1 2N 17950
1097-2 180 16951
1097-3 146 L3450
1098-1 191 14849
1098-2 190 14051
1099-1 257 15550
1099-2 2W 15849
1100-1 162 12651
1100-2 180 16249
lr03-1 160 7851
rr03-2 r25 4651
1103-3 215 12851
1106-1 t45 13450
rIM-2 151 r4t48
ll07-l 165 15450
rrw-z 167 15(X8
1109-1 238 11050
1111-1 148 11450
rrrr-2 186 15110
ll16-l r93 10850
1116-2 zr7 15751
1119-1 205 19051
rrr9-2 r23 19666
rr20-r 160 12650
rr20-2 r75 15449
Itzt-r 236 r9&9
rr22-r r45 r225r
rrn-r 140 11348
rrn-z 138 11850
rr29-t r45 1648
tt29-2 r45 12849
1130-l r25 10848
rr30-2 r28 9448
1131-1 r82 15648
tt32-t r& 14450
ll34-1 l8l 16g9
1134-2 169 15997
ll36-1 150 12650
1136-2 150 12448
1136-3 185 15850
1139-l 184 13950
2000-1 160 6050
2 -2 160 9748

0 * 2.36
0 * t.1r
0 * 1.61
7 * 1.70
9 * 1.03
0 {. 1.15
0 t 1.01
0 * 2.5r
0 * 2.30
0 * 1.84
1 * 2.23
0*z.ffi
6 * 1.39
3 *< 1.26

25 * 1.79
2 x 0.59
3 {. l.1g

t7 * 1.79
0*2.&
1 i, 2.51
5 * 1.80
8 {. 1.62
2 * t.l4
0 * 3.59
0 * 2.63
0 {. 4.35
I {. 1.93
0 'r 3.09
0 * 2.76
0 {, 3.20
0 {. 4.39
2 * 4.00
0 * 2.43
0 *, 2.39
0 {. l.g5
0 * 3.05
0 4! 3.44
I {. 5.67
0 {. 5.51
0 r. 2.70
0 * 7.65
0 '( 6.11
3 * 7.17
0 * 1.96
4 * 592
1 * 6.32
0 * 8.79
0 * 6.82
0 r, g.0l
0 {. 6.42
0 * 3.34
0 :r' 2.44
0 r( 2.N
0 * 2.39

946
946
955
980
96 1

893
963
59 4r
73 27
95 1

84 16
70 30
80 19

925
85 15
81 19

75 25
66 34
78 22
54 27
19 2r
972
88 t2
82 t8
87 13

83 t7
916
98 l
952
935
:1. *

85
85
78
9r
89
92
76
87
9r
87
73
93
76
75
75
65
IJ
78
94
88
84
69
93
99
99
99
98
9T
92
90
88
83
99
96
98
95
96
92
92
82
95
86
9I
66
85
93
97
94
95
94
9r
99
78
&

l5
15

22
2
2
8

24
l3
9

t2
26

7
19

22
0

JJ

24
5
6

11

t2
22

6

8l 16**
* 

'1.

*i.
**
*t
{.*
:f*
rl. *
**
:**
*r.

2
9
8

l0
t2
t4
I
4
2
4
4
I
8

18

5
T4

6
34
1l
6
3

6
4
5
8
I

22
36

l.

93
@
88
95
94
90
94
91
83
86

t

5
34
12

5
5
J
6
7

l7
l4
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Vo Vo

MUD GRAV

49

SAND
PHI WTTo

MEANTHM

SAMPLED
CORE DRY

LENGTH SAMPLE VO

SAMPLE (CM) WT SAND
NAME

SAND
% V" PHI 'V'ITVO

MUD GRAV MEANTHM

SAMPLED
CORE DRY

LENGTH SAMPLE VO

SAMPLE (CM) WT SA}ID
NAME

2001-1 r&
2002-r r77
2002-2 162
110-1 2r5
rr0-2 161
110-3 156
115-1 184
116-1 85
1162 275
116-3 190
tr6-4 176
11G5 94
rrl-r 150
rr7-2 r40
rr7-3 145
rr7-4 150
c1-1 154
cr-2 155
c1-3 155
c14 157
c2-r 145
c2-2 155

c2-3 r45
c24 ll5
c3-1 r54
c3-2 r29
c3-3 155

c34 189
c4-L 156
c4-2 r54
c4-3 r42
c5-1 151

c5-2 155
c5-3 155
c54 r49
c6-1 155
c6-2 r54
c6-3 176
c7-t r52
c7-2 110
c7-3 lll
c8-1 72
c8-2 r77
c8-3 153

c84 131
c9-l 155
c9-2 r5Z
c9-3 r13
c10-1 r47
cr0-2 160
c10-3 r39
c10-4 r43
cl1-1 118

crt-z rr4

73 27
955
88 12
84 16
88 11

73 26
58 42
970
61 38
962
97 1

99 l
923't9 3

892
98 l
94.5 2.r
93.0 6.2
939 5.8
81.3 18.7
67.0 32.r
34.9 65.1
49.8 50.1
&.9 34.3
55.3 44.5
76.3 23.6
54.6 45.2
53.4 46.4
50.4 47.9
78.3 2r.3
94.0 6.0
87.3 7.6
74.4 25.3
75.8 23.9
65.5 30.6
51.5 46.8
18.1 81.9
58.7 40.8
73.r 24.5
65.2 32.5
60.2 39.4
83.0 5.3
88.8 rr.2
45.9 54.0
7r.3 28.3
80.2 r4.2
85.8 r4.2
75.r 24.6
57.9 40.6
69.8 29.4
79.7 19.6
58.9 40.6
88.4 5.5
94.5 4.1

0 r. 2.02
0 {. 3.75
0 * 3.01
0 r'. 2.ffi
1 " 2.2r
2 * l.4l
0 r( 0.74
3 * 0.58
1 * 0.54
2 * 2.17
2 * 0.92
0 ,( 1.66
6 * r.26
18 * 3.87
9 {, 3.95
1 *, 2.84
3.4 * 2.18
0.8 2.3r 3.r8
0.2 * 2.09
0.0 * 1.95
0.9 2.69 4.r2
0.0 * 1.80
0.1 * 2.65
0.8 * 1.41
0.3 3.25 3.99
0.1 3.r4 4.2r
0.2 3.24 3.54
0.1 3.09 3.36
t.7 * 2.65
0.4 * 2.40
0.0 x 2.66
5.1 * 2.03
0.4 * z.9l
0.3 2.61 3.5r
4.0 2.77 3.3r
r.7 2.76 4.38
0.0 * 2.55
0.5 3.19 5.78
2.4 3.05 3.r4
2.3 * 1.45
0.4 * 2.35

1r.6 2.08 3.45
0.0 3.02 6.75
0.1 2.99 3.65
0.4 3.13 3.56
5.6 2.76 4.63
0.0 2.92 3.84
0.3 2.74 3.16
r.5 2.47 3.22
0.8 3.06 4.07
0.1 3.08 4.98
0.5 3.18 4.53
6.2 * 1.88
0.9 * 1.81

cl1-3 159
c1l-4 r57
crz-L 155
c12-2 r42
cr2-3 126
cr2-4 r23
c13-1 223
cr3-2 191

c13-3 171
c14-1 r43
cr4-2 131

cr4-3 220
cr4-4 185

c15-1 188

cr5-2 2r0
c16-1 169
cr6-2 96
cr7-r 155
cr7-2 130

c17-3 89
cr7-4 100
cr7-5 150

c18-1 209
c18-2 50
cr9-l 190
cr9-2 155

c19-3 208
c20-r 258
c20-2 150

c20-3 151

c2v4 2n
czr-r 220
c22-r 150

c22-2 155
c22-3 115

c22-4 r25
c23-2 151

c23-3 155

c23-4 155

c24-r 160

c24-2 155

c25-r 155

c25-2 136
c25-3 r37
c26-r r7r
c26-2 r73
c26-3 rg
c27-r r73
c27-3 183

c28-l 159

c28-2 151
c28-3 r54
c28-4 r49
c29-r r93

37.9 62.0
56.3 43.7
89.5 rc.2
60.7 39.3
76.0 24.0
83.3 r4.9
89.5 7.3
86.8 r3.2
89.0 11.0
81.2 18.4

33.2 66.8
56.7 43.3

61.3 38.7
78.0 22.0
77.8 22.2
85.7 r3.2
70.r 29.9
88.1 11.9

70.1 29.8
50.8 49.0
79.5 20.5
58.1 4r.9
90.3 9.6
87.4 r2.2
79.8 r2.9
87.0 r2.3
90.0 9.8
4r.9 56.3
57.5 25.2
18.9 81.1
28.9 71.1
3r.7 60.4
93.5 4.4
93.9 5.4
84.5 r5.2
87.8 10.4
47.8 52.2
76.4 19.0
86.9 5.8
89.2 3.9
93.3 6.4
57;t 34.5
80.8 16.5
70.7 20.4
92.4 7.r
57.0 4r.3
24.3 72.8
44.7 52.8
46.2 4r.2
98.7 1.3
93.6 6.4
90.3 9.2
19.3 20.6
93.9 3.7

* l;13
3.04 4.47* r.gg
3.35 5.9s
3.40 5.61
3.06 5.70
3.27 6.51
3.02 6.9r
3.r9 5.36
2.97 3.80
3.2r 4.26
3.25 4.03
3.20 5.27
3.36 5.72
2.67 2.92
2.84 3.50
2.97 4.06* 2.05* 2.08* t.2g* 1.75* 0.97* 1.93* 1.11* 1.54* t.76* 2.39* t.22* 1.43* 1.59* 0.95* 1.05* t.4g* 0.41* l.3g* 1.77
2.39 3.53* 2.60
3.25 5.rr* 2.29* 2.66
1.98 1.88
2.44 3.27
256 3.08* 2.40
2.26 4.53

10048
9750

11051
7850
3950
3950
5348
3450
925r
6848
6450
1948
5&9
6351
5050
525r
666r
6332
6516
'1682

6579
6186
5802
3712
4543
4244
5087
734r
4863
5783
7339
6692
7526
7033
6290
47n
339r
5&.3
5787
4759
4291
2669
6820
5747
5615
6388
6099
52M
4808
8318
6195
5815
5&r
4900

5919
4455
6746
5474
2801
5713

10455
9619
7196
6350
4084
8595
6625
67rr
9208
7624
3937
6583
5722
32lr
3223
528r
8689
5757
7996
@35
8423

r2r3r
59s7
6511
7489
8954
6886
6157
46ffi
5913
7368
7505
8563
5552
7354
71 1l
6072
7887
8910
6898
7093
5973
7626
5817
7552
&19
6537
8102

0.0
0.0
0.3
0.0
0.0
1.8
3.3
0.0
0.0
0.4
0.0
0.0
0.0
0.0
0.0
1.1

0.0
0.0
0.1
0.2
0.0
0.0
0.1
0.4
7.3
0.7
0.2
t.7

17.3
0.0
0.0
8.0
2.2
0.7
0.3
1.8
0.0
4.6
t.J
6,9
0.4
7.8
2.7
8.9
0.5
1.8
2.9
2.5

12.6
0.0
0.1
0.6
0.1
2.4

3.53
3.08
5.62
5.32
9.r2
7.40
3.2r
2.@

3.24
3.20
2.93
3.15
3.r9
3.15
2.35
:1.



VIRGINIA DIVISION OF MINERAL RESOURCES

SAMPLED
CORE DRY

LENGTH SAMPLE
SAMPLE (CM) WT
NAME

SAND
Vo Vo PHI W'17"

MUD GRAV MEANTHM

SAMPLED
CORE DRY

LENGTH SAMPLE
SAMPLE (CM) WT
NAME

SAND
7o Vo PHI 'V,l'IVo

MUD GRAV MEANTHM
Vo

SAND
Vo

SAND

c29-2 170
c30-1 r77
c31-1 r40
c3r-2 165
c31-3 135
c3r-4 150
c32-r 156
c32-2 r54
c32-3 r44
c33-l r54
c33-2 155
c33-3 r54
c33-4 156
C34-I I7I
c34-2 153
c34-3 153
c35-l 156
c35-4 r42
c36-1 r25
c36-2 138
c36-3 136
c36-4 100
c37-L r73
c37-2 r73
c37-3 150
c38-1 156
c38-2 r54
c39-1 181
c39-2 r82
c39-3 180
c40-l r45
c40-2 153
c40-3 148
c41-r 136
c4r-2 r27
c4r-3 139
c42-r r57
c42-2 r54
c42-3 r52
c42-4 r49
c43-r r77
c43-2 r73
c43-3 167
c44-r r7'l
c44-2 r75
c44-3 r72
c45-l 145
c45-2 r45
c45-3 131
c4Gr 155
c46-2 155
c46-3 r52
c46-4 151

c47-r 195

27.0 72.9 0.2
52.r 47.5 0.5
97.8 r.9 0.3
97.r 2.5 0.5
85.6 r4.r 0.3
7r.4 28.0 0.5
86.7 r2.3 1.0
56.0 42.8 1.1
62.1 36.9 1.0
77.5 22.4 0.0
62.2 32.5 5.3
54.0 45.5 0.5
2r.3 29.3 49.4
97.7 2.0 0.3
93.8 5.9 0.3
81.1 16.5 2.4
16.6 83.4 0.1
61.0 38.9 0.0
93.2 r.9 4.9
96.7 2.0 1.3
95.8 3.7 0.s
96.5 2.2 1.3
88.6 I1.0 0.4
86.6 I1.8 1.6
84.6 15.3 0.1
84.7 r4.9 0.5
39.5 50.3 r0.2
91.7 8.2 0.1
87.3 10.1 2.6
88.3 9.8 1.9
9r.4 8.4 0.1
83.9 r5.2 0.9
89.0 10.9 0.1
91.0 8.5 0.6
62.0 34.8 3.2
96.6 3.4 0.0
7r.2 22.r 6.7
78.7 20.9 0.5
59.4 40.6 0.0
48.6 5r.2 0.2
89.1 8.5 2.4
90.8 8.7 0.4
78.1 2r.9 0.0
86.6 r3.3 0.1
93.8 6.2 0.0
84.2 r5.4 0.4
28.9 70.0 1.0
86.0 11.0 3.1
83.5 5.4 11.1
77.2 2r.6 r.2
72.4 26.3 1.3
47.r 52.5 0.4
83.6 16.0 0.4
37.9 61.3 0.8

* l.2g* 2.96
r.56 0.72
2.07 r.52
2.86 3.r4
293 3.99x 2.7r* 2.73
2.80 3.39* 1.95* 250* 2.42* 1.24
r.72 r.08
2.24 3.71* 2.14* 1.79* 1.31
r.rr 0.62
1.5r 0.73* 0.96
2.06 0.80
3.05 4.40* 2.22
2.42 2.16* l.gg* 2.32
3.09 4.40
2.45 4.r3
2.5r 2.60
3.r3 4.56
2.82 4.r8
2.67 2;15
3.07 3.86* 1.93
2.07 2.65
2.29 3.56
2.29 4.35
2.gg *
* 3.r7
2.79 638
2.50 3.55
3.07 6.72
3.09 6.49
2.44 3.50* 1.74
2.08 3.01* 2.63* 2.95
2.43 3.36* 2.20
2.0r 2.19
1.95 3.04
2.43 4.47

18.99 r.94
r7.96 4.43
83.36 49.36
0.30 0.00

2.67 2.8''t
0.54 1.66
3.40 9.r2
1.11 0.41

669r
5162
5757
636r
52n
$n
63M
5486

1 1583
6265
7031
5ffi
5610
6675
8136
7062
6198
6189
7861
6703
3207
5024
9625
9367
7881
7625
5232
8&2

11016
6805
5965
5942
4916
5733
4435
6148
6202
7423
6223
5803
7165
496r
6385
7886
5891
4742
4886
5272
8007
7r07
70/i9
5843
7186
8006

c47-2 160 &6 &.4
c48-1 188 8141 96.5
c48-2 202 7573 91.9
c48-3 195 9661 96.2
c48-4 118 3750 93.8
c49-r 161 8588 98.8
c49-2 r54 8152 92.3
c49-3 r42 6892 89.7
c49-4 rt7 4365 70.5
c50-1 r54 4832 36.8
wB063-1 105 4867 92.0
w8063-2 152 5720 87.3
wB063-3 153 5667 78.8

suM 454302232476
AVG r57 7698.19 79.07
sTD 31 3407.28 18.30
MAX 289 19666.46 99.13
MrN 50 1948.00 16.58

24.4 11.1 i.

1.5 2.0 *
r.9 0.3 r.G
2.5 r.4 1.48
2.4 3.9 *
r.2 0.0 r.46
4.5 3.2 r.57
6.3 4.0 *

22.6 6.9 r.99
63.2 0.0 '*

7.9 0.1 *
t2.7 0.0 *
2r.r 0.1 {.

r.62
0.89
0.91
0.74
r.79
1.00
0.82
r.66
4.r4
2.66
2.0'l
2.r3
2.53

B. GRABSAMPLES

SAMPLE NAME
DRY
SAMPLEWT

WTVo
TI{M

1

2
J
4
5
6
1

8
9
10
11
t2
13

T4

l5
22
23
24
25
27
28
29
30
31
32

5139
8707
3681
4224
5219
5754
4819
7372
6865
4550
7r28
2436
2323
5399
3551
L'7ffi
1892
2226
3025
3369

915
2016
3967
1986
329r

7.28
6.08
5.29
9.30
7.62
2.29
2.r0
r.67
1.74
7.68
1.53
8.13
3.01
5.51
5.94
4.53
r.99
3.78
5.&
0,73
2.69
4.33
7.00
3.03
8.06
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SAMPLE NAME
DRY
SAMPLE WT

WTTo
THM

DRY
SAMPLE WT

'lNTVo

THM

93
94
95
96
97
98

100
101

SUM
AVG
STD
MAX
MIN

33
34
35
36
39
40
4l
42
43
44
45
46
47
48
49
50
51

52
53
54
55
56
57
58
59
60
6I
62
63
&
65
66
67
68
69
70
7I
72
t)
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
89A
90
9r

2rffi
2135
2443
7242
4873
4037
4940
4807
6902
487r
3058
5008
5440
7457
4147
522r
73r0
6758
4421
8332
5705
4445
5r9't
452r
4225
32ffi
4354
6037
5352
4969
7957
445r
9247
7737
3984
8017
52W
5858
3682
3265
63@
9407
368s

10006
9230
5224
3ffi7
7652
7693
&50
5742
5499
4884
4tt4
4047
73M

I 1051
6650

5.r2
7.70
7.r2
9.07
8.35
5.25
8.62

11.06
2.94
4.t2
2.35
6.80
6.18
9.39
6.32
6.30
6.49
5.90
7.79

14.66
7.87
7.95
7.79
5.44

TI.O2
4.5r
6.08
2.93
3.65
5.32
1.53
6.79
2.55
1.14
0.83
0.65
l.l9
r.94
4.92
4.40
0.55
0.48
1.51
1.04
0.14
4.74
4.39
1.31
0.70
0.51

10.75
r.31
4.16
0.44
5.22
4.38
0.80
4.52

STAO54

STAO55

STAO56

sTA093
STAO94

51-1

5r-2
51-3
514

5074
5806
6034
6635
6323

r9715
t4692
19892
17330

583373
5833

32r0
19892

915

SAMPLENAME

SAND

SAMPLE DRY Vo 4o 4o PHI 'V'l'l7o

NAME SAMPLEWT SAND MUD GRAV MEAN THM

0.97
0.82
0.42
0.79
t.t2
6.25
4.48
3.47

629r
8021
7902
6542
6502
7250
5395
47ffi

t:t:f,

*:t:*
***

97.r 2.8 0.1

98.0 r.4 0.6

98.3 r.4 0.3

94.r 5.9 0.0
96.8 3.0 0.2

*'t;*

96.8 2.9 0.3 2.49 4.43
1.7 1.8 0.2 0.30 3.t4

98.3 5.9 0.6 2.80 14.66

94.r r.4 0.0 2.20 0.08

2.20 5.12
* 0.50
* 0.83

2.80 5.64
2.47 7.45
* 0.79
* 0.09
* 0.09
* 9.99
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EXPLANATION OF MINERAL COMPOSITION SAMPLE WT 7O WT VO 
'Y'IT 

VO 'V'IT 7O

DATA for Appendices III,IV, and V NAME MAc IL cAR EP

WT%o WTVI
STAUR PYROBOLE

"P" means severalgrains of the mineral were observed, thatis,
the mineral was present in the sample.
Mineral names not spelled completely in column headings
have been abbreviated as follows: IL = ilmenite, MAG =
magnetite and an undetermined amount of titanomagnetite,
GAR = garnet, EP = epidote, STAUR = staurolite, PYROB-
OLE = pyroxene and amphibole minerals combined, SILL/
KY = sillimanite and kyanite, TOURM = tourmaline, LEUC
= leucoxene, MONA = monazite.
"ECON" is the sum of the weightpercents of ilmenite, rutile,
leucoxene, sillimanite/kyanite, monazite, and zircon.
"RI{M" indicates recovered heavy minerals.
"THM" indicates total heavy minerals.
"*" indicates data not available.
"<0.01" indicates less than 0.0l%o.
"STD" is the standard deviation.
"AVG" is the average.

APPENDIX III

MINERAL COMPOSITION OF SAMPLES

CORE SAMPLES

SAMPLE WT % WT VO WT VO WT 7O W'I VO WT 7O

NAME MAG IL GAR EP STAUR PYROBOLE

801-1 9.36
801-2 7.06
B02-l 5.44
802-2 5.40
B03-l 4.70
803-2 7.01
803-3 4.95
804-1 5.25
B05-l 4.83
805-2 5.05
Hol-l 3.15
H01-2 9.26
H01-3 11.00
H02-1 3.96
H02-2 9.28
H02-3 4.00
H03-1 4.37
H04-1 7.74
H0/.z 10.82
H04-3 13.11
H05-1 8.67
H06-1 6.45
H06-2 3.36
H06-3 2.40
H06-4 5.25
H07-1 8.04
H07-2 3.33

14.30 15.01 9.42
14.70 20.42 8.84
19.96 25.41 5.87
20.09 15.99 8.14
16.7t tL.37 11.91
13.69 18.71 9.06
15.23 14.38 7.08
12.60 14.80 8.10
2r.03 17.06 8.37
25.54 12.42 7.5r
29.89 22.02 8.10
17.22 17.52 4.73
r7.39 9.32 3.80
15.86 r2.r4 6.39
20.44 8.89 7.50
13.39 tt.76 4.63
r7.r5 12.49 5.46
15.32 16.07 8.58
13.24 8.52 3.9L
14.84 11.60 7.62
15.89 5.02 6.43
14.35 9.44 6.9r
20.23 19.09 7.82
15.31 14.20 6.65
10.02 11.81 7.45
19.23 17.29 7.60
13.19 18.54 4.33

H07-3 12.80
H08-1 7.28
H08-2 9.09
H09-1 r7.07
H10-1 17.56
H10-2 18.03
Hl1-1 10.78
Hl2-l 6:68
Hr2-2 8.09
H13-1 9.35
Hl4-l 4.20
Hr4-2 1236
v1-1 2.69
vr-z t.42
V1-3 T.M
vl4 1.68
vz-r 4.07
v2-2 3.09
v2-3 0.51
v2-4 1.68
v4-1 5.72
v4-2 0.85
v4-3 2.2r
Y44 2.21
v3-1 2.34
Y3-2 0.81
v5-1 3.03
v5-3 1.55
v5-4 3.10
v5-5 8.86
v6-1 6.92
v6-2 4.28
1090-l 8.30
1090-2 5.13
1091-1 3.67
r09r-2 2.57
l09l-3 6.t4
r092-r 0.85
1092-2 0.76
1094-1 3.24
1094-2 r.36
r095-1 10.29
1095-2 1.15
1096-1 5.82
1096-2 2.83
1097-1 5.62
1097-2 1.15
1097-3 1.25
1098-1 0.75
1098-2 r.43
1099-1 6.62
1099-2 1.40
1100-r 10.58
1100-2 2.78
1103-1 2.55
rr03-2 r.37
rr03-3 12.07

9.92 12.22 6.93
20.72 14.97 6.47
14.52 16.& 7.80
7.65 14.76 5.20
9.36 12.73 7.74
8.76 15.05 6.24

15.48 19.57 7.6r
20.71 15.84 5.4r
12.69 11.58 4.88
20.24 6.75 2.22
14.59 20.26 8.96
9.25 rr.34 4.83

19.44 17.81 8.49
50.7r 6.69 12.80
45.72 2.54 12.81
56.22 6.29 6.12
23.85 15.24 7.40
45.22 9.76 9.11
37.16 14.73 15.08
50.09 4.82 7.5r
23.83 12.95 4.96
38.30 9.62 9.92
32.38 10.96 r7.r4
45.16 8.87 13.37
32.5r r2.7r 7.18
36.21 3.37 15.10
18.17 15.98 8.77
42.75 6,65 r2.r8
44.27 5.72 13.65
45.79 9.50 3.69
24.09 18.17 4.01
24.97 14.86 7.81
26.15 14.81 9.05
25.84 16.38 9.67
24.rr 15.31 8.10
30.41 14.36 8.63
37.86 10.46 6.19
45.28 9.81 13.01
46.82 3.69 r4.9r
36.10 13.20 7.20
47.67 9.06 10.53
23.13 18.31 6.16
46.39 4.67 16.89
25.74 13.69 10.06
39.03 8.67 18.06
30.25 14.61 9.00
46.66 5.15 r7.6r
53.25 8.56 4.52
49.89 5.39 15.01
60.33 2.0r 6.96
34.19 12.61 8.61
5r.02 6.31 11.53
24.72 13.15 5.16
45.03 7.06 10.58
38.& 14.57 6.16
40.50 12.30 7.54
2r.50 18.01 7.39

0.03 32.10
0.07 29.19
0.07 28.&
0.31 20.35
0.11 22.97
0.44 r9.r7
0.01 28.73
0.27 24.34
0.22 20.59
2.30 20.94
3.27 22.22
2.82 17.86
0.19 33.27
2.34 11.45
3.81 17.42
1.86 9.r3
0.95 28.45
0.63 10.55
1.95 13.53
0.85 1r.62
r.23 3r.79
2.48 22.49
1.35 18.03
l.t1 tt.2r
252 19.32
2.59 22.50
2.r9 23.85
2.97 17.57
1.81 13.28
2.8L 10.54
0.35 22.8r
r.44 22.39
0.39 23.17
0.79 22.06
0.52 25.00
0.38 17.26
0.90 15.72
1.48 r3.r2
r.23 11.84
1.13 19.94
0.62 rr.02
0.81 20.6r
2.29 9.85
0.77 26.12
r.25 14.07
0.80 2r.33
1.41 10.96
0.76 14.22
2.63 12.70
r.34 12.44
0.76 17.69
1.48 r0.t9
0.58 27.44
r.@ 16.47
0.77 23.49
0.51 17.34
0.66 22.52

0.28
4.33
3.37
0.2r
0.r0
4.25
0.39
0.56
6.14
4.86
2.77
0.06
2.54
0.37

P
0.27
0.73
0.07
6.72
0.71
0.34
0.06
4.52
0.03
0.29
0.35
2.94

27.57
24.67
19.36
30.10
34.23
30.45
22.r4
30.74
2r.62
18.66
11.70
26.r2

9.65
26.30
27.77
23.92
3r.75
26.94
34.81
23.98
27.76
3r.&
18.63
27.99
28.39
27.r2
32.81
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WT Vo 'V'lT 
Vo

STAUR PYROBOLE

PUBLICATION 103

1106-1
1106-2
1107-l
LL07-2
1109-1
1111-1
Lttt-2
I I 16-1
1t16-2
I 1 19-1
rrr9-2
rr20-L
rr20-2
tt2t-l
rt22-L
lt27-l
ttn-2
tt29-r
rr29-2
l 130-1
rr30-2
I 131-1
rr32-l
1 134-1
rt34-2
I 136-1
r136-2
I 136-3
1 139- 1

2000-1
20ffi-2
2001-1
2002-r
204-2
I l0-l
tt0-2
1 10-3
1 15-1
116-1

3.78
4.67
4.00
5.07
7.27

12.52
10.98
13.45
9.73
4.89
6.97
4.41
8.29

15.07
13.18
13.28
7.22

12.25
13.83
18.35
10.01
27.58
20.7r
12.t2
15.29
11.98
11.98
8.19
4.98
3.28
2.54
3.77
5.07
4.72
3.54
7.16
1.60
t.2r
0.90
0.75
1.38
0.37
0.23
0.29
0.07
0.09
0.14
0.29
0,67
0.65
0.70
4.21
3.7r
3.67
1.58
4.72
5.16

0.05
1.19
1.03
0.60
0.88
0.13
0.25
0.46
0.51
0.84
0.34
0.85
o42
1.00
0.62
0.76
0.04
0.34
0.48
0.16
0.13
0.33
0.32
0.52
0.20
0.50
0.2r
0.65
0.81
0.22
0.06
0.33
0.29
0.39
r.46
0.46
2.78
2.74
3.28
2.50
2.70
2.37
2.04
3.r7
3.13
2.68
3.76
3.52
7.72
1.80
1.86
r.27
0.69
3,67
3.86
0.59
0.r2

16.22
24.50
24.53
31.65
25.25
2292
16.84
2r.73
18.44
27.59
22.53
27.70
t6.12
r7.90
21.T8
22.21
20.32
22.35
25.r2
16.67
23.44

9.78
16.23
11.35
14.38
15.71
16.48
19.26
25.0r
26.rr
30.57
29.24
15.74
23.09
19.94
28.35
33.65
26.20
28.20
23.09
19.2r
20.77
24.26
30.09
19.30
24.08
32.50
10.75
33.54
30.95
39.82
18.11
20.84
31.30
r7.79
20.49
12.76

r6-2
l6-3
r6-4
l6-5

lt7-l
tt7-2
rr7-3
tr1-4
c1-1
cr-2
c1-3
cr4
c2-l
c2-2
c2-3
c24
c3-1
c3-2

37.70 22.82 7.69
29.36 20.n 7.10
30.76 17.18 6.55
19.67 19.9r 6.98
22.70 15.94 10.86
24.43 17.48 6.26
29.74 19.42 6.08
25.36 r5.2r 5.6
27.9 17.18 6.12
2r.87 20.14 7.07
28.19 19.36 4.85
24.62 16.08 8.01
32.17 20.13 5.62
2r.04 2r.66 1.60
27.39 13.92 7.39
24.63 17.10 5.51
28.96 15.72 9.49
23.13 16.71 8.69
18.66 15.93 7.88
21.58 2r.30 6.54
23.0r r4.2t 9.11
26.69 10.79 6.68
2r.69 18.36 5.r4
33.99 2154 3.57
30.93 19.10 3.51
28.72 19.54 3.18
28.09 15.74 7.23
29.35 19.01 8.10
26.& 22.& 4.65
26.55 16.97 9.6r
2r.59 L7.rr 8.66
20.24 18.92 8.61
29.15 17.49 9.24
29.41 13.72 t0.77
32.48 12.77 8.34
18.77 r7.97 9.98
20.25 15.16 9.40
28.03 16.83 6.19
31.50 14.06 7.52
3r.& 14.78 6.13
35.92 13.50 10.10
36.39 13.97 6.34
3r.24 r5.2r 7.60
29.86 r5.r2 5.09
27.72 30.70 4.54
28.32 27.00 5.09
22.80 23.07 6.55
29.94 22.57 5.35
r7.44 15.46 5.54
17.08 20.91 5.94
15.87 15.13 4.82
27.13 23.98 4.9r
19.63 2r.77 6.09
20.60 15.93 4.97
25.0r 18.05 6.50
10.67 19.11 9.62
20.9r n.98 5.35

c3-3 7.56
c34 2.48
c4-r 5.00
c4-2 2.rr
c4-3 r.66
c5-1 L&
c5-2 2.98
c5-3 4.18
c54 9.25
c6-1 5.13
c6-2 6.3r
c6-3 r2.&
c7-1 9.96
c7-2 1.84
c7-3 13.01
c8-1 4.78
c8-2 15.33
c8-3 10.01
c84 17.87

c9-1 8.47
c9-2 4.3r
c9-3 6.23
c10-1 5.88
c10-2 15.?8
c10-3 14.35
c10-4 14.36
cl1-1 t.49
crr-2 0.80
cll-3 8.49
crr-4 7.37
CI2-T TI.2O
cr2-2 20.32
cr2-3 23.36
cr2-4 25.36
c13-1 6.03
cr3-2 7.00
c13-3 7.07
c14-1 13.45

ct4-2 15.33
cr4-3 14.16
cr4-4 22.23
c15-1 13.16
cr5-2 23J2
c16-r 13.02
cL6-2 13.67
c17-r 9.&
cr7-2 16.24

cr7-3 16.05
cr7-4 17.79
crl-s 22.83
c18-l 3.89
cL8-2 5.13
c19-1 13.42
cr9-2 5.72
cr9-3 r.26
c20-r 2.75
c20-2 4.r2

19.59 r7.74 7.80
29.90 16.26 5.51
t7.34 23.45 4.99
14.76 r4.t3 8.89
18.43 20.78 6.01
29.47 18.19 7.81
11.95 14.24 5.06
11.15 15.86 8.85
10.91 16.66 8.48
20.48 17.27 9.67
17.09 2r.36 3.53
8.9r 22.72 4.26

19.80 24.24 5.75
32.86 3r.94 4.90
24.62 21.77 6.38
30.41 16.95 5.04
10.70 19.11 '7.17

8.95 23.21 4.65
7.91 2r.r5 6.23

2r.t7 9.81 9.05
2r.9r r7.45 5.68
20.63 11.03 12.6r
26.28 25.34 6.85
9.89 13.03 10.29
9.50 16.26 7.36
6.70 r2.r4 5.85

17.79 14.r4 5.10
15.44 '7.87 3.61
14.90 20.00 2.62
19.73 14.55 6.59
15.53 26.46 15.50
9.63 13.37 11.55

14.76 16.84 5.82
8.14 19.82 9.50

15.26 19.26 10.77
rr.44 17.04 9.57
12.58 15.32 4.28
9.36 15.85 7.04
6.47 r2.-t0 5.19
9.07 rr.25 11.56
3.28 18.36 6.22

12.47 9.99 rr.23
7.32 r4.7r 9.34

13.61 19.59 13.96
3.3r 14.30 8.23

15.47 16.53 14.36
8.30 r7.37 7.r3
5.16 13.63 7.r3
6.81 16.05 11.66
4.03 17.06 6.22

10.79 rr.02 7.69
8.86 20.23 14.00

13.38 rr.22 7.3r
13.82 14.45 12.86
17.83 14.77 12.04
26.49 10.05 4.93
23.58 r3.7r 8.09

0.81 10.55
0.19 13.63
2.07 29.73
1.84 38.22
0.15 23.40
4.87 19.83
1.00 38.42
4.57 35.23
5.73 24.74
5.36 22.73
1.10 27.13
4.89 24.40
0.88 22.U
5.76 8.76
0.80 17.6r
0.16 22.26
4.34 25.32
0.90 35.93
0.90 28.65
2.99 29.10
r.23 33.58
2.79 19.35
1.10 17.29
2.07 29.t3
4.r3 16.68
r.39 24.97
3.& 35.86
4.78 4526
0.26 19.48
0.22 t7.91
r.45 t7,67
1.85 19.86
r.34 15.49
3.33 12.12
7.79 2r.77
1.15 28.93
0.52 27.47
1.65 37.40
0.36 31.01
4.24 19.86
0.56 27.10
3.03 30.55
6.39 2r.93
8.84 1r.52
6.21 33.05
3.61 20.59
P 22.88
r.r7 30.96
1..22 29.02
1.19 24.82
1.91 39.39
4.61 24.6r
3.07 29.52
5.78 28.16
6.17 29.3r
3.62 30.00
3.69 18.92
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SAMPLE WT 70 WT VO WT VO WT 7O

NAME MAG IL GAR EP
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WT % WT Vo SAMPLE WT % WT 9o W"f%o WT Vo

STAUR PYROBOLE NAME MAG IL GAR EP

WT Vo 'Y,lT 
Vo

STAUR PYROBOLE

c20-3 6A7
c204 r3.r7
c2r-r 5.29
c22-r 2.81
c22-2 3.23
c22-3 9.4L
c224 5.55
c23-2 5.02
c23-3 1.91
c23-4 0.49
c24-r r.70
c24-2 4.68
c25-r 0.43
c25-2 0.84
c25-3 0.53
c26-t 4.37
c262 6.9s
c2G3 r7.r7
czl-r 5.07
cz7-3 0.69
c28-l 0.35
c28-2 5.82
c28-3 5.26
c28-4 4.r2
c29-r 2.65
c29-2 r.43
c3G.r 2.26
c3r-l 0.51
c3r-2 r.20
c31-3 5.53
c3l-4 9.62
c32-r 4.79
c32-2 7.66
c32-3 9.98
c33-1 7.52
c33-2 1.92
c33-3 9.M
c33-4 5.24
c34-L 0.42
c34-2 3.14
c34-3 6.44
c35-1 3.02
c35-4 1.95
c36-1 0.90
c36-2 0.48
c36-3 1.10
c36-4 2.03
c37-r 11.57
c37-2 0.69
c37-3 1.88
c38-1 6.98
c38-2 0.92
c39-l 9.77
c39-2 r.37
c39-3 1.30
c40-l 10.55
c40-2 3.84

18.61 4.54 r5;t5
2r.74 4.t5 12.78
22.12 14.20 13.09
25.96 9.r7 1.55
24.30 r2.& 5.13
20.86 14.05 8.19
24.99 11.50 4.46
2r.24 15.83 8.50
24.34 r4.r4 5.74
24.03 11.68 4.58
28.92 r3.4r 1.rL
24.97 r2.M 8.41
35.22 7.85 9.90
35.87 8.30 8.09
27.6r 13.34 8.57
33.39 6.59 12.52
19.76 10.47 7.67
8.47 13.41 6.82

18.69 8.71 10.83
44.43 10.58 5.97
34.13 10.80 9.48
26.08 9.51 7.06
18.20 16.89 7.98
28.67 6.53 9.r2
39.62 10.20 6.68
3r.61 7.00 892
24.22 rr.Z4 8.59
34.59 9.53 6.88
36.77 4.77 10.96
30.61 14.27 7.66
13.02 12.23 12.92
27.79 8.15 7.34
16.24 13.54 8.92
24.02 10.40 10.35
13.39 10.45 9.23
r3.0't 12.36 8.88
13.20 12.26 10.87
24.95 10.96 1.9r
3291 10.70 5.88
32.86 12.34 ',7.40

r7.g 10.05 9.08
20.55 10.40 6.32
29.82 8.66 9.02
41.83 18.96 6.44
34.89 11.83 5.39
40.04 10.63 6.73
26.01 11.89 5.89
13.50 18.23 8.99
26.93 16.73 8.68
30.55 rr.43 3.80
r4.r7 12.68 6.1r
19.75 16.99 9.74
r8.74 16.53 4.00
2r.36 15.72 8.91
29.26 18.63 4.06
19.23 16.07 r0.10
22.96 11.15 4.80

c40-3 r.20
c4l-1 8.96
c4r-2 2.70
c4r-3 2.53
c42-r r.62
c42-2 3.07
c42-3 3.33
c42-4 1.90
c43-l 10.23
c43-2 1.51
c43-3 4.44
c44-r 9.05
c44-2 0.40
c44-3 3.07
c45-1 4.00
c45-2 r.20
c45-3 0.84
c46r 3.69
c4G2 r.r4
c46-3 2.8r
c46-4 1.11
c47-r 6.49
c47-2 0.43
c48-1 0.49
c48-2 0.77
c48-3 r.07
c48-4 0.85
c49-r 0.69
c49-2 0.50
c49-3 0.83
c49-4 0.62
c50-l 2.03
wB-
063-1 0.24
063-2 0.67
063-3 2.0r

Avc 6.03
srD 5.37
MAX 27.58
MIN O.O7

25.74 14.87 6.6r
19.92 19.92 13.25
20.79 11.98 10.89
25.50 14.00 4.10
34.40 11.50 r0.2r
3r.44 13.40 7.75
31.18 20.43 9.26
49.40 5.45 7.45
5.11 21.39 24.35

28.84 14.77 7.69
18.49 18.21 3.40
14.45 r4.t7 7.09
21.87 17.28 10.48
24.32 rr.47 6.16
13.30 19.27 rr.75
16.99 13.92 12.31
22.21 13.95 5.28
19.62 r7.g 10.04
22.84 14.30 8.07
17.80 12.99 5.76
29.17 r4.r5 8.14
18.15 14.37 8.80
33.49 10.83 8.53
29.rr 14.09 14.36
r6.89 15.2r 10.54
27.7r 13.83 8.50
29.65 16.92 5.73
28.89 r0.56 r0.32
30.27 9.58 12.44
25.rr 9.53 7.99
2r.7r 14,72 11.86
20.40 4.28 4.46

39.20 4.74 17.24
40.78 4.70 10.52
35.& 2.& r5.7r

24.0t 14.42 8.10
lo.7r 4.95 3.r4
60.33 3r.94 24.35
3.28 2.0r 1.60

1.56 3r.43
3.47 r4.r9
382 16.53
2.2r 32.40
3.59 18.08
1.85 2r.65
4.88 10.48
2.66 13.35
8.86 1r.63
2.49 2r.97
2.22 33.12
2.93 32.46
4.74 20.12
7.00 23.30
6.53 24.63
5.72 26.76
2.90 22.70
3.7r 22.37
4.44 2't.48
4.84 26.92
3.23 2r.86
2.67 21.94
5.08 18.7r
6.38 15.22
A.ffi 22.29
5.70 17.69
5.91 18.64
6.48 17.97
8.55 16.16
3.47 33.40
4.63 23.87
2.94 6.43

3.73 18.50
2.6r t6.2r
2.26 15.29

2.28 22.79
r.95 696
9.43 45.26
0.00 6.43

9.43
1.98
3.37
2.82
r.6
3.78
4.20
2.22
2.54
2.9r
2.r7
6.90
3.30
2.84
2.84
2.60
2.rr
2.75
r.76
2.02
3.87
3.10
r.93
1.98
2.75
1.56
4.75
3.28
3.36
4.15
5.14
0.42
3.98
1.30
2.65
1.06
2.24
r.62
r.96
3.54
r.43
1.00
3.34
5.01
5.05
2.40
4.79
2.93
2.79
3.87
2.53
3.3 r
0.81
0.13
2.18
4.66
1.84

15.36
18.54
16.54
28.80
3r.32
22.63
29.44
29.93
33.14
21.96
25.r5
19.96
19.44
16.51
18.55
18.97
24.98
25.90
3l.l I
13.76
20.96
25.47
2r.39
2r.76
16.99
26.50
22.09
26.8r
19.05
13.96
22.57
29.83
24.26
20.08
27.56
26.97
2r.20
20.18
31.74
19.13
31.16
22.95
18.33
11.08
22.53
19.16
23.76
2r.83
22.79
25.74
35.29
t5.77
3r.43
37.79
29.39
19.00
34.39

SAMPLE WT %

NAME RUTILE
WT% WT% WTTo WTE, WTV"

SIL/KY SPHENE TOURM LEUC MONA

B0l-1 0.9'7
801-2 0.59
802-1 1.04
802-2 0.&
B03-l 0.56
803-2 0.70
803-3 1.68
B04-l 0.94
805-l 0.65
805-2 1.81

0.85 0.51 0.5'7
1.01 r.75 0.25
r.66 r.54 0.19
0.55 0.57 0.28
0.73 0.59 1.09
r.20 0.40 0.72
1.06 0.12 r.29
0.50 0.00 0.33
3.31 092 0.18
3.01 1.85 0.40

0.78 P
0.58 0.r2
0.25 0.46
1.86 0.15
0.86 0.05
0.70 0.04
T,7O P
0.74 P
0.54 0.51
0.70 0.99



PUBLICATION IO3

SAMPLE WT 70 'V'IT VO Y'IT 7O WT VO

NAME RUTILE SIL/KY SPHENE TOURM
WT Vo 'V,lT Vo

LEUC MONA
SAMPLE WT 7o WT Vo WT 7o W"l V" WT Vo 'V'lT Vo

NAME RUTILE SIL/KY SPHENE TOURM LEUC MONA

H01-1 0.75
H0l-2 r.25
H01-3 2.6
H02-r 0.86
IJ02-2 P
H02-3 1.05
H03-1 0.78
H04-1 1.50
H04-2 0.70
H04-3 0.97
H05-l r.27
H06-1 0.53
H06-2 r.77
H06-3 0.60
H06-4 0.96
H07-l 0.71
H07-2 1.11
H07-3 0.97
H08-r 0.58
H08-2 0.88
H09-1 0.20
H10-1 0.26
Hr0-2 0.61
Hll-1 r.08
Hrz-r 0.42
Hr2-2 0.20
Hl3-l 0.84
Hl4-l 0.98
Ht4-2 t.1r
v1-1 1.58vr-z r.93vl-3 r.37
v1-4 1.69
vz-r 0.69
v2-2 2.25
Y2-3 r.25
v2-4 r.62
v4-1 0.50
Y4-2 2.09
v4-3 1.59
v4-4 2.08
v3-1 r.37
v3-2 r.89
v5-1 0.91
v5-3 l.6l
v5-4 r.99
v5-5 r.37
v6-1 1.38
v6-2 r.59
1090-1 0.94
1090-2 r.23
1091-1 0.56
L09r-2 r.63
1091-3 2.3r
r092-L r.7l
1092-2 1.93
r094-r r.26

3.r2 1.14
0.24 0.14
2.83 r.44
1.68 0.26
1.75 0.63
3.93 0.46
1.31 1.08
0.67 0.29
3.9r 0.70
0.57 0.45
1.15 0.61
0.59 0.44
3.69 t.r1
0.81 0.00
0.90 0.38
0.57 0.50
r.57 0.56
0.32 0.03
0.18 032
0.70 0.15
r.57 0.47
1.50 0.47
0.53 0.46
0.14 0.14
0.49 0.72
0.86 0.60
3.24 0.98
1.15 1.03
5.19 2.04
0.59 0.05
2.20 0.32
3.02 0.17
0.76 0.05
1.58 0.41
0.75 0.18
3.81 0.21
0.84 0.59
0.80 0.39
r.43 0;t'7
1.89 0.22
r.43 0.25
1.85 0.18
3.83 0.28
0.62 0.56
293 0.43
r.r7 0.29
1.50 0.13
0.14 0.r7
0.06 0.03
0.31 A.23
1.04 0.52
0.81 0.88
r.02 0.32
0.92 0.21
1.61 0.00
r.32 0.ll
0.60 0.44

o.n 1.80
l.16 0.43
0.r2 0.30
0.19 r.52
0.23 0.12
1.16 0.85
0.67 1.98
1.48 0.81
0.05 0.05
0.95 1.53
0.10 r.23
0.26 0.23
0.18 0.57
1.35 0.50
0.56 1.55
0.66 1.15
r.32 0.23
0.58 0.37
0.2r 0.71
0.83 0.29
1.83 0.45
0.79 0.68
0.79 0.99
0.50 0.58
0.05 0.68
0.50 0.55
1.38 1.80
r.96 0.93
0.41 0.33
0.5r o.7r
0.73 1.90
0.06 2.r7
0.98 3.31
0.52 1.r8
0.28 r.77
0.34 1.80
0.16 r.42
0.62 1.70
0.10 1.86
0.85 2.6r
0.35 3.02
0.46 5.39
P 1.06
1.31 r.73
0.36 2.24
t.rz 1.40
0.88 3.50
0.44 0.39
r.79 0.45
0.32 0A4
0.57 1.33
0.73 r.43
0.09 1.98
0.79 1.16
0.16 r.37
0.79 3.15
0.65 1.33

1094-2 1.56
1095-1 0.68
1095-2 r.95
1096-1 0.36
1096-2 1.63
r097-r 0.67
1097-2 r.23
LW7-3 2.12
1098-1 1.34
1098-2 1.51
1099-l r.52
1099-2 r.66
1100-1 0.66
11m-2 r.25
1103-1 0.&
1103-2 1.36
1103-3 r.2r
l106-1 0.81
1106,-2 0.85
1107-1 0.66
rrol-2 1.43
1109-1 0.47
1111-1 1.19
rrrr-2 0.91
1116-r 0.96
rtr6-2 2.t0
1119-1 1.35
rrt9-2 1.35
rr20-r 1.09
rr20-2 1.05
1121-1 0.94
rr22-r 0.90
rrn-r 0.89
rr21-2 0.55
rr29-r 0.86
rr29-2 0.79
1130-1 0.59
rr30-2 0.45
n3r-r 1.06
rt32-r 0.68
1134-1 r.79
1134-2 0.95
ll36-1 1.13
tr36-2 0.61
1136-3 1.09
1139-r r.23
2000-l r.34
20[n,-2 r.45
2001-l r.23
2c02-r 0.49
2002-2 0.31
110-l 1.58
rt0-2 l.2l
r10-3 1.15
115-1 r.52
11G1 1.69
116-2 2.05

1.48 0.21
0.46 0.39
1.40 0.48
0.98 0.26
r.27 0.16
0.99 0.22
r.36 0.44
0.82 0.28
2.25 0.45
2.22 0.36
0.63 0.30
2.08 0.32
0.93 0.65
1.85 0.10
0.61 0.27
1.18 0.24
0.85 0.04
0.68 0.28
0.36 0.24
0.17 0.41
0.75 0.49
0.22 0.37
0.46 0.23
0.00 0.32
0.50 0.62
0.39 0.13
0.20 4.27
0.40 0.28
0.98 0.13
0.23 0.17
0.36 0.13
0.55 0.34
0.25 0.27
0.67 0.r7
0.64 0.79
0.68 0.86
0.51 0.49
0.47 0.28
0.48 0.34
0.52 0.63
0.20 0.39
0.5s 0.36
0.43 0.27
0.2r 0.55
0.28 0.2r
0.91 0.63
0.96 0.48
1.03 0.25
0.59 1.00
0.44 0.21
0.44 0.47
0.72 0.05
0.81 0.09
1.45 0.93
l.l9 0.91
2.31 0.56
r.78 0.35

0.56 r;tr
0.61 r.02
0.55 r.47
0.66 0.86
0.18 r.35
0.34 1.08
0.99 2.r3
0.45 1.95
0.05 2.20
0.02 2.0r
0.67 2.r0
0.47 1.31
0.33 1.00
0.09 0.83
0.30 r.23
0.44 3.r2
0.55 1.31
0.32 0.77
0,20 0.43
0.5s 0.79
0.35 r.r7
0.74 0.96
0.23 0.82
0.97 0.71
0.11 0.75
0.48 0.36
0.91 0.93
0.90 0.35
r.27 0.55
0.06 r.07
P 0.80
0.7r 0.84
P 0.90
0.54 r.23
4.22 1.01
0.32 0.19
0.29 0.58
0.35 0.91
0.30 0.70
0.44 0.84
0.24 0.30
0.06 0.57
0.59 0.99
0.31 0.73
0.51 0.48
048 r.62
0.29 1.88
0.39 r.42
0.30 r.75
0.45 0.2r
0.80 0.89
0.49 0.52
0.46 l.l0
0.47 r.2r
1.00 1.03
0.08 2.16
0.54 2.66

1.15
0.06
t.44
0.14
0.45
P

0.33
P
P
P

0.r2
P

0.15
P
P

0.06
P

0.03
0.14
0.02
0.05
0.01
0.06
P

0.09
P

0.37
0.59
r.09
0.05
0.36
0.33
0.29
0.15
0.04
0.29
0.05
0.08
0.04
0.11
0.09
0.10
0.&r
0.03
0.30
0.03
0.16
0.04
0.03
P

0.07
2.47
0.15
P

0.13
0.05
0.01

0.01
P
P

0.05
0.03
P

0.09
P

0.13
0.16
0.01
0.25
P

0.01
0.01
P

0.r 1

0.09
P

0.r2
0.19
P

0.03
0.03
0.10
0.1l
0.22
0.05
0.23
0.03
0.M
0.09
P

0.07
0.08
P

0.08
0.03
0.37
0.01
0.17
P
P

0.30
0.03
4.26
0.07
P

0.05
P

0.01
P
P

0.10
0.11
0.15
0.10
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SAMPLE WT % tNT Vo

NAME RUTILE SIT"/KY

VIRGINIA DIVISION OF MINERAL RESOURCES

WT Vo WT Vo WT Vo WT Vo SAMPLE WT % WT 7o 'V'lT Vo WT 7o WT 7o V'lT Vo

SPHENE TOURM LEUC MONA NAME RUTILE SIL/KY SPHENE TOURM LEUC MONA

11G3 1.44
116-4 1.95
116-5 3.15
rr7-r 1.38
rr7-2 r.70
rn-3 1.06
rr-t-4 t.26
cl-l 0.68
cr-2 1.48
c1-3 0.00
c14 1.60
cz-r r.32
c2-2 1.16
c2-3 1.03
c24 r.34
c3-l r.73
c3-2 1.08
c3-3 1.77
c34 1.86
c4-1 1.55
c4-2 1.55
c4-3 0.87
c5-1 r.25
c5-2 r.89
c5-3 r.57
c54 r.39
c6-t r.52
c6-2 r.37
c6-3 2.r4
c7-1 0.79
c7-2 0.70
c7-3 0.26
c8-r 1.16
c8-2 r.23
c8-3 1.89
c84 r.4r
c9-1 r.73
c9-2 1.33
c9-3 r.96
c10-1 t.92
cl0-2 r.43
c10-3 1.53
c10-4 1.87
clr-1 r.07
crr-2 2.0r
cl r-3 0.70
cll-4 r.34
crz-r 0.45
cr2-2 1.53
cr2-3 r.r7
cr2-4 1.36
c13-1 1.95
cr3-2 1.63
c13-3 2.r5
c14-1 r.4I
cr4-2 1.68
cr4-3 2.10

2.05 0.53
1.65 r.45
1.95 0.62
r.25 0.56
1.65 0.88
r.46 1.06
r.57 0.69
3.15 0.02
3.37 0.19
2.82 0.23
2;t5 0.53
0.89 0.40
2.r2 0.56
2.42 0.49
1.46 0.30
2.75 0.03
4.18 0.02
3.86 0.08
2.26 0.r2
r.42 0.18
3.04 0.47
2.56 P
3.28 0.33
5.10 0.42
3.49 0.2r
4.62 0.26
2.37 0.32
1.65 0.05
3.52 0.40
0.88 0.29
1.03 0.14
t.75 0.44
250 0.40
2.67 0.20
2.40 0.&
1.33 0.34
2.45 0.r2
2.53 0.15
2.44 0.09
2.05 0.38
3.27 0.27
4.52 0.39
3.& 0.42
3.08 0.26
5.83 0.81
29r 0.00
5.56 P
r.44 0.10
2.89 0.08
3.72 0.20
3.15 0.08
r.63 0.31
3.09 2.52
3.79 0.2r
0.81 0.r2
3.47 0.67
4.58 0.06

0.54 1.98
0.r7 1.55
0.31 2.52
0.61 r.76
r.34 1.08
P 092
P 1.35
4.57 3.98
4.00 1.45
0.62 2.9r
r.20 2.69
2.05 1.07
2.65 2.00
1.15 3.39
2.65 4.02
r.r7 0.91
1.33 0.52
3.32 I.2l
r.57 r.02
r.55 1.09
0.77 1.13
4.45 r.34
3.00 2.rr
0.5r 1.93
2.80 0.71
1.31 r.62
1.35 r.27
0.41 1.15
0.12 1.16
0.61 0.00
1.58 2.2r
0.56 l.r7
0.59 0.50
r.94 0.99
0.66 0.49
r.97 0.51
2.80 r.99
1.87 1.15
2.57 l.16
1.91 0.89
2.27 0.7r
1.30 r.34
0.70 1.86
r.02 2.81
0.53 3.r4
2.r3 0.60
1.15 0.62
2.05 r.25
0.36 0.68
0.74 r.r7
0.63 0.51
r.42 2.r3
2.r5 3.01
1.11 0.96
0.78 0.78
1.63 0.31
2.05 2.70

cr4-4 r.75
cl5-1 r.20
cr5-2 r.34
c16-1 1.19
cr6-2 1.69
cr7-r 1.45
cr7-2 1.38
cr7-3 2.r8
cr7-4 2.09
c17-5 2.09
c18-1 0.74
c18-2 L.23
c19-l 1.98
cr9-2 1.55
c19-3 0.84
c20-r 1.83
c20-2 r.22
c20-3 1.87
c20-4 r.59
czr-r r.57
c22-r t.73
c22-2 2.M
c22-3 r.24
c22-4 r.37
c23-2 0.7r
c23-3 r.36
c23-4 1.06
c24-r 2.30
c24-2 2.43
c25-r 2.67
c25-2 r.72
c25-3 1.13

c26-r 1.83
c26-2 2.55
c263 2.68
c27-r 0.94
c27-3 2.05
c28-1 1.93
c28-2 1.86
c28-3 r.72
c28-4 r.57
c29-t r.47
c29-2 1.81
c30-l 2.16
c31-1 2.07
c3r-2 2.25
c3r-3 2.30
c3r-4 1.60
c32-r 2.55
c32-2 1.38
c32-3 r.75
c33-l 3.03
c33-2 r.9l
c33-3 r.69
c334 1.49
c34-r 2.04
c34-2 t.r4

2.9r 0.30
2.47 0.13
2.23 0.10
2.09 0.10
2.2r 0.25
2.80 0.17
3.26 0.20
3.63 0.20
1.68 0.42
2.02 0.r2
4.58 0.43
2.80 0.r7
r.77 0.73
3.51 0.20
2.80 0.29
2.r4 0.83
3.01 0.00
2.48 0.19
2.52 0.61
r.72 0.r0
3.16 0.13
2.93 0.28
2.9r 0.r7
4.24 0.36
r.63 P
1.83 0.10
r.79 0.98
3.43 0.05
4.r0 0.41
3,73 0.52
2.47 P
3.18 0.61
2.25 0.15
3.58 0.00
2.76 0.37
2.70 0.07
2.63 0.52
3.06 0.74
2.r3 0.00
2.r3 0.47
3.27 0.13
3.13 0.03
2.35 0.34
3.46 0.24
3.53 1.61
4.25 0.86
3.r2 0.zr
2.47 0.82
3.03 0.35
2.65 0.04
3.06 P
5.59 0.22
2,63 0.13
1.81 0.69
3.42 0.15
3.31 0.&
3.16 0.04

0.59 r.4r P
1.55 r.r7 0.00
0.19 1.40 0.00
0.r7 0.28 0.00
0.22 0.31 P
r.34 2.19 P
1.04 0.64 P
1.89 0.51 P
r.07 0.96 0.00
1.07 0.46 0.00
r.28 r.6 P
3.56 r.49 P
0.60 1.05 P
0.83 0.7r P
1.55 2.06 0.04
0.55 4.09 P
r;15 6.93 P
t.r1 2.24 P
1.08 3.51 0.00
r.32 5.82 P
0.67 7.87 P
0.59 5.59 P
r.74 4.U P
0.84 3.06 0.05
0.63 2.6r P
1.04 1.81 0.06
1.09 3,23 P
0.79 4.04 0.05
2.r8 4.08 P
1.81 3.84 P
0.& 3.4r P
0.38 2.r2 P
2.37 3.59 0.03
r.32 2.03 P
r.76 1.36 P
0.26 r.44 P
0.89 3.03 P
r.27 4.28 0.13
r.20 2.55 0.02
3.92 2.r5 P
3.31 3.37 0.04
1.78 2.M 0.07
0.87 2.09 0.09
r.34 2.42 P
0.39 3.15 0.05
2.0r 4.86 0.05
1.33 2.09 0.03
0.30 3.00 P
r.27 3.00 P
1.61 3.18 0.02
1.48 2.60 P
0.86 r,92 P
1.68 1.40 P
2.2r 2.34 P
0.50 2.63 0.06
0.87 1.84 0.10
1.95 2.52 P

P
0.14
0.23
0.06
0.10
0.16
0.06
0.02
P

0.08
P

0.03
P
P

0.10
P
P
P
P

0.03
P
P

0.05
P
P
P

0.03
P
P
P

0.32
P

0.06
P

0.00
P
P

0.00
0.03
0.04
P

0.m
0.00
0.07
P
P

0.02
P
P

0.00
0.00
P
P
P
P

0.00
P



SAMPLE WT % WT 7o WT 7o 'Y'lT 
4o

NAME RUTILE SIL/KY SPHEM TOURM

PTIBLICATION 103

'NT Vo WT 7o SAMPLE WT Vo

LEUC MONA NAME ZRCON

57

Y',lT 7o

OTHER
WT Vo WTVo

ECON RHM
Y'lT7o

THM

c34-3 1.55
c35-l r.46
c35-4 2.Or
c36-1 r.73
c36-2 1.48
c36-3 r.79
c36-4 r.57
c37-1 1.18
c31-2 1.80
c31-3 2.46
c38-1 r.44
c38-2 1.40
c39-1 1.75
c39-2 r.33
c39-3 2.05
c40-l r.27
c40-2 2.r2
c40-3 r.52
c41-1 r.60
c4r-2 2.05
c4r-3 2.02
c42-r r.&
c42-2 1.83
c42-3 2.50
c42-4 r.95
c43-1 r.72
c43-2 r.44
c43-3 r.28
c44-t t.4r
c44-2 L.25
c44-3 l.l0
c45-1 r.35
c45-2 1.03
c45-3 2.r5
c46-1 r.37
c46-2 0.85
c46-3 1.09
c46-4 r.99
c47-t r.73
c47-2 L.23
c48-1 2.r3
c48-2 1.68
c48-3 2.28
c48-4 r.74
c49-r r.62
c49-2 1.44
c49-3 r,62
c49-4 r.33
c50-l 0.87
wB-
063-1 1.81
063-2 0.59
063-3 l.l0

AVG I.4O
STD 0.55
MAX 3.15
MIN O.OO

3.68 0.31
2.80 0.65
2.r7 0.91
4.08 P
4.69 1.48
3.24 0.97
4.47 0.00
3.23 0.05
2.50 0.16
2.36 1.40
2.27 0.&
4.20 0.25
r.ffi P
2.24 0.31
2.89 0.82
2.57 0.11
3.08 0.60
2.4r 0.41
3.85 0.11
6.15 0.16
2.32 1.06
2.06 0.07
2A9 P
259 0.00
2.W 0.17
r.97 0.18
3.05 0.r2
2.3r 0.06
2.48 0.07
2.89 A.22
2.3r 0.r2
2.09 0.06
4.50 0.23
4.03 0.r8
2.63 0.0?
2.94 0.13
3.35 P
3.34 0.16
2.67 P
4.90 P
319 P
3.72 0.06
s.& 0.38
3.16 0.r2
4.04 238
4.62 0.25
393 0.71
3.0s 0.03
4.02 0.39

2.17 0.39
r.32 0.39
6.15 2.52
0.00 0.00

0.87 1.90
2.20 3.88
1.03 4.57
0.77 2.37
0.45 2.03
0.?1 1.56
4.r3 3.20
0.69 2.54
1.88 r.28
0.32 2.&
0.72 r.23
r.67 1.59
0.72 r.23
0.99 0.54
0.34 1.03
1.80 1.56
0.56 3.25
r.& 2.8t
1.09 l.r7
r.55 2.87
r.2r 2.53
2.86 2.88
0.71 2.rl
0.46 0.93
0.37 2.00
r.23 2.48
4.68 r.34
0.98 0.77
0.33 r.55
3.2r 0.60
3.87 2.45
0.78 2.70
3.28 2.27
2.r8 2.68
1.38 r.43
4.47 1.30
3.72 1.93
3.08 1.16
0.25 2.63
0.88 3.06
1.63 3.4r
2.49 3.85
2.59 2.3r
2.rr 3.03
0.20 3.61
2.02 4.20
0.58 1.04
236 1.38
0.75 1.63

P r.34
1.55 4.15
1.80 5.7r

1.05 r.73
0.93 r.2r
4.68 7.87
0.00 0.00

B01-1 1.46
801-2 2.36
802-1 3.93
B,02-2 1.58
803-1 1..56

803-2 3.6
803-3 3.3r
804-1 1.63
805-l 3.96
805-2 4.77
H01-1 3.10
H0r-2 2.73
H01-3 7.60
H02-1 2.46
H02-2 2.32
H02-3 7.6r
H03-1 3.13
HM-l 3.03
HM-2 4.r9
H04-3 2.27
H05-l 3.33
H06-1 r.67
H06-2 447
H06-3 3.52
H06-4 3.81
H07-1 2.47
H07-2 3.53
H07-3 2.46
H08-1 2.25
H08-2 3.15
H09-l 6.59
H10-1 r.79
Ht0-2 3.48
Hll-l r.02
H12-1 Z.r7
Hr2-2 1.50
Hl3-1 0.78
H14-l 3.93
Hr4-2 3.42
v1-1 3.13
vr-2 2.82
v1-3 2.74
vl-4 3.80
v2-r 2.21
v2-2 6.16
v2-3 2.97
Y2-4 3.66
v4-1 3.06
v4-2 2.0r
v4-3 2.40
v4-4 3.09
v3-1 3.63
v3-2 3.ll
v5-1 4.26
v5-3 3.60
v54 5.M
v5-5 4.30

295 3.9r
2.r7 2.88
2.3r 2.42
3.73 3.88
2.85 3.20
2.s9 3.33
2.52 3.26
1.87 2.53
1.48 r.86
t.r2 1.82
3.57 3.86
4.22 5.10
5.13 5.48
1.53 2.32
0.23 1.09
0.68 1.34
1.85 2.r4
2.46 3.06
0.63 r.37
1.r5 r.57
3.28 3,67
2.68 3.r3
146 1.70
r.23 1.49
0.59 4.74
3.08 3.7s
r.46 1.87
r.32 1.54
5.2r 5.52
2.25 2.8s
2.44 3.62
r.1L 2.74
1.45 3.2r
3.11 4.00
5.5r 6.88
4.23 5.34
r.22 2.23
0.31 0.52
0.41 1.49
0.39 l.r't
0.59 0.82
0.34 0.61
0.43 0.83
0.93 2.72
0.36 t.67
0.47 3.90
0.79 2.r2
0.7r 1.77
0.73 1.06
0.57 1.39
0.72 1.35
0.59 r.42
0.27 0.50
0.88 1.9s
0.85 1.26
1.01 1.20
0.84 1.44

3.67 0.r2
2.75 4.29
2.65 1.13

P
P
P

0.37
0.05
0.r2
P
P
P

0.(X
0.05
P
P
P

0.04
P

0.02
P

0.00
P
P
P

0.03
0.06
0.15
P

0.04
P

0.00
P
P

0.00
P
P
P
P
P

0.04
P

0.04
P
P
P
P

0.0s
P
P
P
P

P
P

0.04

0.08
0.21
247
0.00

18.86
13.32
1r.52
t4.41
15.55
13.41
26.08
23.8r
10.88
t2.43
11.04
19.09
29.9r
27.88
20.6r
26.96
18.78
17.50
12.38
2r.40
18.07
t7.43
14.35
26.66
28.65
14.66
16.55
2r.25
16.91
17.22
23.50
24.03
25.40
14.37
22.r4
37.73
28.80
15.92
27.36
11.50
+.JL
6.4r
7.8r

13.31
t0.22
6.38

15.10
12.36
8.04
8.25
7.7r

10.43
9.20

18.60
4.87
7.09
6.99

18.36
19.35
27.30
24.88
20.46
1999
22.98
16.41
30.00
36.82
39.81
21.9r
32.23
22.5r
25.08
26.84
24.68
2r.34
22.09
20.18
22.98
r7.37
30.88
20.74
r-t.24
23.77
19.63
14.06
24.58
19.56
16.53
13.6r
14.42
18.30
24.55
15.81
27.27
22.r8
20.99
25.50
s9.92
55.34
66.08
29.&
56.19
47.27
57.68
29.98
45.73
40.98
54.87
44.86
46.r5
25.71
53.42
53.91
56.61
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SAMPLE W'I VO

NAME ZRCON
WT 7o WTTo WTTy
ECON RHM THM

SAMPLE 'V,1"[ VO WI VO

NAME ZRCON OTHER
WT Vo 'l,lT7o
ECON RHM

VIRGINIA DIVISION OF MINERAL RESOURCES

WT 7o

OTHER
Y,lTVo

THM

v6-1 4.5r
v6-2 6.62
1090-1 3.05
1090-2 3.69
1091-1 9.22
109r-2 4.05
1091-3 4.&
rw2-r 3.19
1092-2 4.90
1094-1 2.93
1094-2 4.19
1095-1 3.62
ro95-2 3.26
1096-1 2.M
1096-2 2.84
1097-1 4.42
1097-2 3.82
1097-3 3.r7
1098-l r.36
1098-2 3.08
1099-1 4.2r
1099-2 3.00
r100-1 3.20
1100-2 3.99
1103-1 1.90
rr03-2 2.74
1103-3 4.44
r106-1 2.32
rrb-z 1.70
1107-l 259
rr07-2 2.01
1109-1 1.27
1111-l 3.88
rtLr-2 2.72
1116-1 2.69
1116-2 393
1119-1 2.r7
r1l9-2 3.7r
rI20-r 2.08
1120-2 2.69
rtzr-r 4.23
rt22-r 2.23
rrn-r 3.03
r|n-2 3.15
tt29-r 2.21
rr29-2 2.20
1130-1 294
rr30-2 0.99
1131-1 2.82
rI32-r 5.57
1134-1 4.&
1t34-2 3.60
l136-1 3.46
1136-2 3.68
1136-3 3.56
1139-1 2.79
20m-1 252

16.55
13.67
12.85
11.68
7.r9

17.r5
12.70
8.28
8.50

11.98
9.96

13.90
9.67

12.59
8.62

10.68
6.99
8.65
5.85
6.r4

10.08
8.38

11.60
8.31
8.87

11.35
9.34
6.48
9.r4
9.99
9;t4

13.07
9.42

11.03
12.40
12.89
11.53
r0.73
11.99
rr.36
15.23
10.66
tt.t7
11.86
r0.13
12.46
9.93

16.60
12.08
8.85
9.r7

10.51
13.51
13.87
9.27
7.35
9.73

30.56
33.73
30.89
33.20
38.61
39.24
46.89
53.29
58.18
42.23
56.62
28.92
54.46
30.03
46.15
37.40
55.30
61.31
57.16
69.30
42.66
59.32
30.51
52.97
43.02
48.90
29.4r
42.37
32.69
35.70
25.22
25.62
30.81
34.rr
30.36
34.52
26.75
34.M
29.55
37.24
27.4L
32.00
29.70
34.&
27.92
23.rr
26.28
25.87
32.r2
29.32
41.09
36.60
34.72
33.63
34.79
33.45
33.32

1.06
0.75
0.74
0.61
0.60
0.&
0.43
0.60
0.56
0.32
0.55
0.&
0.80
0.72
0.74
0.60
0.34
0.47
0.54
0.22
0.32
0.52
0.65
0.73
t.22
0.31
0.38
I.4l
0.86
0.68
0.60
0.97
0.58
0.60
r.19
1.11
r.23
t.t2
0.96
l.l8
1.01
1.31
1.04
0.72
2.88
0.78
2.62
0.24
r.02
I.2I
1.50
1.38
r.96
r;t4
0.83
1.08
0.30

2.48
t.7r
2.46
1.91
2.36
t.7l
1.61
1.70
1.03
1.15
1.01
2.5r
2.30
1.84
2.23
2.60
1.39
r.26
r.78
0.58
1.18
1.78
2.&
2.5r
1.80
r.62
r.74
3.59
2.63
4.35
1.83
3.08
2.76
3,20
4.39
4.00
2.43
2.39
1.95
3.05
3.44
5.67
5.51
2.70
7.65
6.1I
7.r7
r.96
5.92
6.32
8.79
6.82
9.01
6.42
J.J'+
2.44
2.W

rt.54
rr.l9
18.08
12.53
12.62
11.46
r0.49
10.94
3.52

10.89
7.20
8.86
7.3r
8.26
5.75
6.22
4.48

r0.92
6.25

r5.58
9.r7
9.26

13.92
6.54

14.60
24.53
24.79
18.70
2r.18

6.81
9.M

16.52
5.07

11.99
8.09
8.00
6.96

rI.52
10.99
11.05
6.04

10.18
10.06
6.92
6.79
8.00
6.58
5.89

13.95
5.28
7.78

16.20
18.26
9.06
'1.46

21.27
16.40

28.86
26.M
33.44
33.51
40.79
24.07
25.5r
33.97
4r.87
40.97
44.85
45.70
42.4r
36.81
34.29
33.77
28.81
42.0r
26.62
23.3r
26.77
35.80
29.76
32.28
34.68
19.73
32.48
33.46
39.06
26.2r
23.93
27.04
39.26
25.38
20.2r
25.56
3r.2r
28.59
19.57
24.39
39.05
29.24
39.76
19.65
17.2r
14.89
3r.07
29.84
31.38
3s.98
19.40
23.35
21.9L
29.42
28.88
25.14
35.82

20[n,-2 3.37
2001-1 2.t8
2W2-r 3.r5
2N2-2 2.45
11G1 5.49rru2 2.r9
110-3 1.35
115-1 2.rO
I 16-1 4.01
rrG2 2.73
116-3 3.46
116-4 4.02
nG5 3.31
rr7-r 2.50
rr7-2 2.M
rr7-3 1.86
rr74 r.76
c1-1 4.24
c1-2 2.89
c1-3 0.41
c14 3.85cz-r 5.34
c2-2 4.85
c2-3 4.84
c24 2.75
c3-1 3.67
c3-2 5.79
c3-3 7.03
c34 4.03
c4-1 4.78
c4-2 3.46
c4-3 3.84
c5-1 3.09
c5-2 4.51
c5-3 3.30
c54 7.02
c6-l 5.54
c6-2 7.33
c6-3 3.85
c7-r 293
c7-2 r.93
c7-3 r.44
c8-l 5.r3
c8-2 4.06
c8-3 3.48
c84 3.67
c9-1 3.74
c9-2 2.93
c9-3 5.r7
c10-1 4.80
c1G.2 4.r0
cl0-3 6.47
c104 7.85
c11-1 4.6r
crl-2 2.45
cll-3 6.&
cl1-4 8.55

o.r4 2.39
0.42 2.02
0.56 3.75
0.60 3.01
1.09 2.60
l.l9 2.2r
r.07 1.41
0.25 0.74
0.45 0.58
0.19 0.54
1.55 2.r7
0.71 0.92
r.36 r.6
1.15 1.26
r.37 3.87
2.62 3.95
1.91 2,84
r.72 2.19
2.42 3.2r
1.43 2.r4
0.68 r.9',7

r.63 4.r7
0.39 1.81
r.r4 2.67
0.7r r.43
0.& 4.07
092 4.35
0.61 3.59
0.68 3.44
0.87 2.67
0.91 2.4r
r.24 2.72
r.62 2.U
1.53 2.98
r.56 3.55
1.23 3.36
2.02 4.45
0.26 2.56
0.49 5.79
0.61 3.r7
r.o'7 1.48
l.4t 2.41
1.85 3.52
2.54 6.81
0.83 3,66
0.67 3.58
2.02 4.6'l
1.50 3.87
1.56 3.27
0.76 3.23
t.07 4.10
r.r4 5.07
0.75 4.6r
1.51 r.92
r.& 1.82
0.73 3.63
0.87 3.16



PUBLICATION 103

SAMPLE -V'IT 
VO

NAME ZRCON

'Y'lT Vo

OTHER
WT Vo

ECON
WTTo WTVI
RHM THM

SAMPLE WT VO

NAME ZRCON
WTVo WTVo
OTHER ECON

WTVo WTVo

RHM THM

cr2-r 2.05
cr2-2 4.2r
cr2-3 7.33
cr2-4 5.61
c13-1 3.39
cr3-2 3.82
c13-3 6.93
c14-1 2.28
cr4-2 5.49
cr4-3 4.46
cr4-4 4.52
c15-1 3.60
cr5-2 3.38
c16-1 2.77
cr6-2 4.49
c17-1 4.31
cr7-2 6.4r
cr7-3 3.88
cr7-4 298
cr7-5 4.07
c18-1 2.43
cr8-2 3.4r
c19-l 4.62
cr9-2 3.68
cl9-3 r.42
c20-r 2.94
c20-2 2.58
c20-3 4.05
c20-4 5.51
C2I-I 7.14
c22-r 3.93
c22-2 4.10
c22-3 3.51
c22-4 2.6r
c23-2 4.09
c23-3 3.82
c23-4 3.42
c24-r 3.08
c24-2 2.86
czs-r 7.42
c25-2 4.01
c25-3 2.39
c2Gr 4.29
c26-2 6.35
c26-3 5.65
c27-r 4.44
c27-3 3.94
c28-1 3.89
c28-2 7.r7
c28-3 5.18
c28-4 5.r4
c29-r 5.93
c29-2 4.87
c30-1 4.92
c31-1 3.53
c3r-2 6.00
c31-3 5.10

20.72 3.05
18.93 r.75
28.15 3.28
18.77 2s9
24.36 r.g
22.98 r.62
26.41 0.95
r4.& 2.lr
17.42 0.72
22.92 r.26
13.87 0.&
20.9r r.94
15.68 r.L4
19.95 2.53
12.02 r.82
26.23 2.20
19.99 r.24
15.36 0.98
14.53 r.42
12.66 0.89
20.2A 2.07
17.79 2.43
22.79 1.20
23.26 0.94
24.98 1.73
37.50 0.56
37.32 r.29
29.24 0.20
34.86 0.33
38.37 0.38
42.66 r.36
38.95 1.50
32.56 1.85

36.32 0.87
30.28 0.89
33.22 r.47
33.54 0.84
41.80 0.83
38.05 1.16
52.88 0.23
47.48 0.38
36.43 0.57
45.39 1.87
34.27 0.95
20.92 0.49
28.21 0.40
56.08 0.34
4't.42 1.39
39.80 r.42
29.39 r.32
42.06 0.98
52.25 432
42.80 0.38
37.18 0.67
46.91 0.59
54.17 r.36
43.24 1.48

c31-4 5.36
c32-r 4.86
c32-2 5.01
c32-3 7.54
c33-l 5.68
c33-2 6.63
c33-3 6.03
c33-4 5.82
c34-1 3.04
c34-2 4.56
c34-3 3.99
c35-1 6.40
c354 5.83
c36-l 4.75
c36-2 4.&
c36-3 7.07
c36-4 4.72
c37-1 5.62
c37-2 3.54
c37-3 3.78
c38-1 4.87
c38-2 3.16
c39-1 5.36
c39-2 3.46
c39-3 3.r2
c40-l 4.32
c40-2 4.43
c40-3 4.48
c41-r 4.70
c4l-2 4.5r
c4r-3 4.66
c42-r 3.86
c42-2 5.0?
c42-3 4.33
c424 6.65
c43-r 2.72
c43-2 3.63
c43-3 3.96
c44-r 4.53
c44-2 3.55
c44-3 3.81
c45-r 4.49
c45-2 2.7r
c45-3 5.74
c46-r 3.16
c4G2 2.24
c463 2.78
c46-4 4.74
c47-r 3.02
c47-2 4.27
c48-1 3.54
c48-2 r.67
c48-3 3;18
c48-4 3.09
c49-r 2.95
c49-2 3.73
c49-3 2.70

0.84 4.03
1.59 2.75
0.79 2.75
0.90 3.4r
0.80 1.98
0.65 2.53
0.15 2.42
0.16 r.24
0.96 1.09
2.42 3.83
0.87 2.t7
0.13 r.78
0.46 1.33
0.48 0.62
0.59 0.73
0.73 0.86
0.72 0.81
0.9r 4A3
r.52 2.25
r.34 2.L9
0.46 2.N
0.29 2.33
0.90 4.42
1.09 4.r5
1.09 2.62
0.79 4,58
1.19 4.20
r.42 2.77
0.95 3.80
0.63 1.89
r.27 2.68
1.13 3.61
0.86 4.37
0.60 *
0.85 3.r9
r.r7 6.40
r.46 3.58
r.09 6;t6
0.90 6.51
1.59 3.53
0.68 r.76
0.31 3.02
r,76 2.65
r.57 2.93
1.08 3.39
0.86 2.22
0.70 2.22
2.28 3.10
0.66 4.49
1.33 1.65
0.55 0.90
0.63 0.96
0.50 0.75
r.27 1.83
0.78 r.02
0.61 0.82
0.86 r.67

4.84
13.69
8.08

10.39
8.28
8.65

17.6r
9.07

15.69
13.90
10.78
9.44
8.53

12.85
12.05
7.53

15.15
13.62

8.24
14.02
14.18
9.90

11.34
8.74
9.63
9.76

12.39
17.86
12.83
7.72
5.38
6.20
746
7.33
7.59
8.17

16.77
7.83
7.37
3.86

15.30
18.75
7.03

12.22
10.91
13.97
9.49
5.10
8.04

12.78
10.99
6.67

10.57
12.3r
4.08
3.6r
9.65

5.68
5.43
9.2r
7.54
3.25
2.69
1.83
4.57
2.U
6.02
5.63
5.76
6.61
7.00
5.43
3.85
4.37
4.08
5.31
5.76
3.00
3.58
4.10
2.08
2.15
1.30
1.78
0.97
r.94
l.l1
1.55
1.78
2.42
r.23
1.45
r.63
0.96
1.07
1.51
0.42
1.40
r.79
3.58
2.@
5.13
2.29
2.67
1.91
3.31
3.13
2.43
4.58
1.30
2.98
0.73
r,52
3.18

10.96
6.62

tt.49
7.45

11.91
15.36
16.4r
15.05
4.57
7.62

11.91
18.38
12.37

1.70
5.0r
4.52
7,54
9.66

r0.23
9.72

r0.42
2r.26

7.99
5.87
4.94
8.74
6.97
5.33
7.76

16.0r
5.46
7.23
8.59
9.59
6.44
8.13
8.45

10.77
9.47
7.38

11.03
9.05
9.02

15.18
12.88
9.81

16.01
7.83

rr.29
8.55
5.85

t6.24
8.55
9.M

10.25
6.26
9.10

25.46
4t.24
28.49
38.96
29.6r
25.9
25.07
38.38
43.23
44.24
28.76
35.09
44.40
55.13
47.78
53.78
39.97
26.06
36.05
41.83
24.03
30.09
28.75
28.92
38.38
28.95
35.85
36.96
3r.24
36.37
37.M
44.84
42.98
41.58
62.22
14.00
38.33
26.81
24.42
36.r7
33.99
23.92
27.49
36.80
28.2r
30.r7
26.95
40.45
28.r9
46.99
4r.99
27.81
4t.71
40.67
4r.16
44.25
34.39
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SAMPLE 'V'IT 
7O

NAME ZRCON
WT Vo WTVo W"IV"
ECON RHM THM

SAMPLE WT 7o WT 7o WT Vo

NAME MAG IL GAR

'V'lTVo WTVo WTVo
EP STAUR PYROBOLE

VIRGINIA DIVISION OF MINERAL RESOURCES

,V'IT 
VO

OTHER

c49-4 3.38
c50-l 3.70
wB-
063-1 4.22
063-2 5.30
063-3 5.11

AVG 3.84
srD 1.50
MAx 9.22
MIN 0.41

290 core samples

0.81 4.16
0.32 2.67

r.49 2.r0
1.18 2.r9
2.58 2.53

l.l9 2.87
0.87 r.66
5.51 9.r2
0.13 0.41

7.85 19.48
4.95 24.83
6.38 21.94
7.09 30.79
6.78 23.3r
3.& 18.98

10.66 2r.39
11.65 25.39
12.08 19.39
1r.08 28.98
12.97 13.08
10.59 22.44
16.18 24.98
11.05 22.60
4.48 34.94
6.55 24.63
6.85 23.86
8.81 23.09

12.94 13.58
13.56 10.17
0.87 21.44

10.13 22.23
3.40 50.28
1.08 35.93
0.28 20.47
0.42 34.69
3.19 28.81
0.34 4r.63
5.91 2r.rl
2.63 21.08
0.52 29.78
0.33 3r.24
2.25 31.18
0.44 37.r9
0.26 22.13
1.47 38.22
6.17 24.58
0.31 47.30
0.36 44.71
0.26 37.74
3.48 54.88
r.32 33.13
1.65 42.77
0.34 32.5r
7.18 19.35
r.24 41.00
0.43 4r.73
0.85 49.52
0.59 30.42
0.49 36.00
0.52 18.87
0.35 43.05
0.89 39.35
0.27 4r.34
2.t7 42.04
5.87 23.50

19.30 6.55
16.17 3.29
18.07 4.80
15.13 1.35
13.88 r.20
19.46 7.24
r7.01 3.82
18.99 349
I't.17 4.74
20.44 3.05
2r.56 5.07
13.15 4.20
17.69 3.36
20.13 r.57
19.55 3.93
19.89 3.11
16.81 0.72
16.97 4.38
16.86 3.98
20.68 7.98
10.54 13.90
15.69 5.61
12.42 2.r3
1r.78 9.4r
8.56 14.31

10.78 10.73
15.16 8.96
16.84 8.20
16.93 3.98
2r.89 5.08
19.75 5.51
9.29 12.76
9.58 9.9r

14.50 4."t0
8.67 8.17
8.r4 4.T9

r7.49 9.06
13.36 4.85
15.00 7.52
13.52 7.73
8.40 3.96

12.26 9.94
rL69 7.77
10.81 9.46
18.72 4.08
13.81 5.70
20.& 8.09
9.56 7.00

18,24 10.33
rr.52 9.56
14.11 14.01
12.75 r0.r5
11.84 5.81
11.82 8.88
r2.75 9.37
15.44 7.95

0.15 29.97
2.58 23.99
1.05 20.53
r.67 16.93
t.r1 29.56
0.94 3r.94
0.93 26.44
0.09 20.M
r.82 25.22
0.05 19,45
0.42 28.26
2.59 29.69
0.46 17.27
r.57 23.52
P 19.66
r.34 20.78
0.40 25.03
0.85 24.32
r.81 27.93
0.02 30.08
29r 24,19
0.04 20.7r
5.68 6.16
2.73 15.42
2.96 32.24
5.95 16.03
0.91 26.45
2.96 9.r2
1.15 19.40
0.06 28.44
3.77 19.77
5.07 19.75
0.44 26.99
3.06 19.22
n.78 10.37
0.80 19.73
0.40 22.32
r.67 I2;t4
5.31 r0.&
r.96 17.46
r.24 8.43
r.82 22.55
0.55 6.70
5.44 22.87
0.78 23.72
1.35 16.57
6.35 4.60
r.10 13.68
3.44 20.84
5.7r 20.08
4.65 3r.r4
7.44 10.28
2.43 13.46
2.r9 13.34
0.80 11.87
0.25 27.20

11.06
48.10

5.19
9.88
8.90

tl.72
5.78

48.10
1.70

30.85
30.63

50.25
53.56
50.25

33.22
I1.38
69.30
12.02

45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
6r
62
63
&
65
66

GRAB SAMPLES

SAMPLE WT 7o WT Vo W-l Vo WT % WT Vo 'V'/T 
Vo

NAME MAG IL CAR EP STAUR PYROBOLE

1

2
J
An

5
6
7
8
9
l0
1t
12
13

L4

15
22
23
24
25
27
28
29
30
31
32
JJ
34
35
36
39
40
4l
Aa

43
44

10.20 16.11
6.42 31.94

17.05 19.04
9.42 2r.44
1.13 24.10
0.19 22.8r
4.65 18.90
0.23 34.42
0.51 25.56
0.50 25.r0
0.08 3r.43
3.00 25.02
2.60 20.21
0.74 28.72
5.74 35.07
1.31 23.73
3.72 2r.75
0.s3 19.35
2.95 r1.7r
0.r2 n.65
2.36 30.73
4.28 14.80
2.97 30.01
3.48 19.49
2.75 27.99
6.35 58.85
6.67 18.18
8.39 35.58

10.90 24.4r
7.61 34.58
6.83 44.26

10.34 24.88
7.83 2r.44
4.56 16.65
5.93 19.86

2r.25 5.73
19.89 6.49
29.79 3.43
16.29 2.rr
2r.92 8.28
37.36 2.70
16.35 6.97
22.65 1.59
20.05 2.00
26.23 1.3r
34.83 0.47
2r.r9 6.51
22.31 5.13
20.74 2.84
15.00 4.59
16.21 5.43
r7.99 4.06
13.76 5.25
19.40 3.38
r3.53 2.27
18.80 8.33
20.18 5.98
r7.44 5.61
22.37 8.27
25.94 r.57
8.75 2.24

17.81 4.49
15.13 4.92
17.44 4.35
16.82 3.79
6.14 3.40
5.75 3.79

20.02 2.09
19.40 6.26
27.48 399

0.53
r.43
2.90
1.81
0.r7
9.04
1.30
7.49
5.24

P
2.98
0.91
0.49
3.r9
0.72
r.57
2.96
2.35
2.28
3.26
0.30
r.26
t.45
0.2r
4.02
0.49
0.85
3.31
2.99
0.88
l.l5
2.52
0.26
0.r1
0.51

30.33
12.05
12.95
2r.35
25.8r
15.34
34.M
2r.27
29;t2
3r.44
16.48
19.58
26.47
21.11
13.15
31.65
30.32
37.66
34.76
45,74
22.52
28.62
23.86
30.70
22.89

3.84
32.98

9.74
19.82
t4.t2
1292
24.r8
r8.60
33.4r
20.47

67
68
69
70
7I
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
89A
90
9T

93
94
95
96
9'I
98
100
101
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SAMPLE WT 7A

NAME MAG
WT% WTVI'V,lTVo WTVo
L GAR EP STAUR

WTVo
PYROBOLE

SAMPLE WT 7a Wl Vo WT 7o WT 4" 'Y'lT Vo Y'lT Vo

NAME RUTILE SIL/KY SPHENE TOURM LEUC MONA

STA-
054 1.51 32.88
055 r.r2 23.90
0s6 0.35 30.97
093 6.00 23.7r
094 3.57 22.86
51-1 2.80 2r.72
5r-2 2.27 27.76
51-3 0.65 24.53
5L-4 0.37 42.8r

4.35 28.5r 16.6 5.99 2.34
4.18 9;14 5.35 3.06 2.2r

17.05 58.85 37.36 r4.3r 11.78
0.08 10.17 5.75 0.47 0.00

r.t1 0.79 0.07 0.73 0.15
0.42 0.2r 0.05 0.62 0.10
0.79 0.& 0.2r r.79 0.16
0.72 0.57 1.33 0.52 0.15
0.36 0.61 1.35 2.L7 P
0.55 0.30 0.67 1.01 0.r2
r.4r 1.04 0.63 r.r7 0.67
0.34 0.16 1.01 r.32 0.23
0.18 0.25 r.49 r.32 0.28
r.12 0.89 0.55 0.80 0.11
0.36 0.28 0.01 0.19 0.37
0.96 0.34 0.64 1.08 0.05
0.36 0.36 r.73 0.91 0.39
0.22 0.25 1.09 1.33 0.05
0.18 0.08 0.38 0.44 0.08
0.87 0.05 0.14 0.63 0.08
0.81 r.26 1.00 r.r4 0.01
0.13 0.42 0.81 0.99 P
0.54 0.2r 0.85 r.25 P
0.56 0.16 0.37 r;7r 0.05
0.& 0.27 0.r7 0.83 P
r.20 0.46 r.@ r.46 0.15
0.2r 0.14 0.54 0.80 P
1.93 0.10 0.41 3.03 0.57
2.20 0.38 0.63 2.79 0.51
1.85 0.28 r.73 4.4r 0.33
2.20 0.35 0.79 4.25 0.5
0.88 0.s9 0.54 1.70 0.02
1.87 0.45 1.18 4.05 0.44
0.54 0.48 0.37 0.59 0.08
o.r2 0.24 0.72 1.10 P
r.r4 0.00 1.59 2.39 0.43
r.69 0.00 1.40 r.99 0.59
1.10 0.09 0.82 2.72 0.r2
r.43 0.20 0.60 2.65 0.44
4.80 r.26 3,94 4.80 r.r7
0.26 0.16 0.17 1.80 0.31
0.79 0.40 0.52 r.47 P
1.40 0.53 0.59 3.26 0.49
1.30 0.57 0.79 r.54 0.67
2.03 0.14 2.73 3.18 0.29
0.r5 0.38 0.24 r.77 0.08
o.g 0.37 0.35 3.04 0.19
0.72 0.39 0.31 2.52 0.26
2.20 O.il 0.68 3.59 0.91
0.26 0.30 0.85 2.r7 0.13
0.88 0.26 0.10 1.89 0.15
2.39 0.18 0.44 3.27 0.62
1.15 0.r2 0.39 2.60 0.22
1.19 0.00 0.52 2.93 0.73
2.32 0.00 1.08 1.87 0.56
3.51 0.04 r.4r 2.r4 0.67
2.07 0.26 0.55 1.65 1.80
0.83 0.04 0.31 1.35 0.10
1.65 0.00 0.09 1.95 0.67
0.71 0.04 0.07 0.99 0.04
0.55 0.18 0.61 r.24 0.03

15.39 7.07
r7.& 8.38
16.62 10.16
15.33 10.72
17.39 1.22
r3.2r 9.04
8.94 7.53

t5.43 9.2r
16.88 7.76

4.27
6.84
5.74
3.89
2.@
4.42
4.06
2.85
3.20

16.24
16.07
12.6r
16.72
24.t5
r7.69
18.20
r7.t2
9.94

2r.30
7.79

45.74
3.84

44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
6T
62
63
&
65
66

1.03
0.82
0.55
0.83
0.81
0.75
1.09
1.30
0.66
0.76
r.07
1.04
r.39
0.75
1.01
1.53
0.54
r.32
1.09
r.26
0.90
t.r2
l.4t
1.01
0.57
1.50
2.r3
0.97
1.40
0.69
1.07
r.60
2.20
r.06
1.50
2.55
0.93
1.65
2.77
2.33
r.02
2.44
2.07
2.33
2.04
1.41
r.73
1.30
0.93
r.50
1.88
0.87
1.59
1.57
r.69
2.02
0.88

AVG
STD

MAX
MIN

B. GRAB SAMPLES

SAMPLE WT % WT Vo WT Vo WT Vo 'V'lT Vo 'V,l"l Vo

NAME RUTILE SIL/KY SPHENE TOURM LEUC MONA

I
2
J
4
5
6
7
8
9
10
11

12
13

I4
15

22
23
24
25
27
28
29
30
31

32
JJ

34
35
36
39
40
4T
42
43

0.27
0.77
0;t7
t.4l
0.92
0.55
0.52
0.82
0.59
0.36
r.62
0.88
0.79
0.94
1.43
0.44
1.51
0.82
1.13
1.16
0.38
r.22
0.86
l.l3
0.91
0.83
1.01
0.80
0.14
0.75
0.00
0.r2
0.&
0.73

0.07
0.42
0.05
0.22
0.13
0.57
0.04
0.41
0.28
0.11
1.70
0.04
0.19
0.82
0.11
0.58
0.14
0.29
0.27
0.56
0.20
P
0.39
0.46
0.41
0.14
0.44
0.99
0.81
0.02
0.74
0.17
0.36
0.r7

0.32 0.20
r.r4 0.38
0.37 0.34
1.40 1.16
0.10 0.26
0.76 0.72
0.39 0.40
0.86 1.03
094 0.52
0.18 0.15
0.39 0.31
0.19 0.47
0.28 0.92
1.91 t.t2
r.39 1.08

0.85 0.53
0.60 0.77
r.r7 0.45
0.46 0A2
3.36 1.51
0.84 0.67
0.92 0.33
0.86 0.99
0.23 0.26
1.00 0.59
r.22 0.47
0.46 0.50
2.51 0.19
0.74 0.20
1.07 0.80
0.77 0.63
0.33 0.2r
0.05 0.05
0.37 0.27

0.01 0.43
0.80 1.03
0.04 094
0.65 2.99
0.22 r.73
P 1.15
0.48 0.79
P 1.53
1.09 0.91
o.r1 0.89
0.26 1.96
0.91 1.61
0.55 0.97
P 2.89
0.02 r.34
0.72 3.08
r.02 0.89
0.09 2.r8
1.48 r.70
0.47 1.56
0.60 1.06
o.2r 0.71
1.15 0.88
0.19 r.02
0.09 0.90
0.10 0.65
r.24 1.95
P 0.19
0.2r 1.38
0.91 1.84
0.40 0.00
0.66 2.97
0.r7 0.57
0.41 r.t7

67
68
69
70
7l
72
73
74
75
76
tt
78
79
80
81
82
83
84
85
86
87
88
89
89A
90
91
93
94
95
96
97
98
100
101
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SAMPLE WT 70 WI%O
NAME RUTILE SILKY

VIRGINIA DIVISION OF MINERAL RESOURCES

WT 7o WT 7o WT 7o Wl % SAMPLE WT 7o WT % WT qo

SPHENE TOURM LEUC MONA NAME ZRCON OTHER ECON
WTTo 'Y,lT%o

RHM THM

2.68 P
2.46 P
r.23 P
1.92 P
r.33 0.02
5.& P
8.20 0.09
5.98 P
3.02 0.10

1.54
2.95
3.01
r.34
2.77
3.83
2.65
2.97
1.05

0.82
0.83
3.94
0.00

AVG
STD
MAX
MIN

STAO54
sTA055
srA056
STAO93
sTA094
51-1
5r-2
51-3
5t-4

2.48
2.r4
1.98
1.24
1.58
1.80
r.20
1.18
2.32

1.19
0.58
2.77
0.00

3.47
6.13
4.47
4.26
4.05
6.15
8.01
7.67
4.22

1.40
1.56
8.01
0.05

0.24
0.42
0.31
0.04
0.09
0.70
0.13
0.00
0.00

0.39
0.33
1.51
0.00

16.35
15.63
18.07
17.97
9.99

11.85
12.3r
14.20
9.74

r 1.84
8.36

13.04
15.38
9.83

r7.07
19.16
16.28
15.40
rr.25
l1.95
18.93
10.81
13.15
9.81
9.06
9.39
8.87

27.59
15.19
r0.97
r0.02
I 1.16
tt.t7
17.38
20.00
rt.73
7.57
7.20
9.32

r0.73
9.08
9.03
6.83

18.25
6.77
6.58
9.49
6.38
7.29
6.47
4.r3

18.95
12.60
13.46
14.24
7.43

10.08

31.81
3r.62
37.80
28.47
25.r2
28.06
31.68
23.32
35.89
19.31
29.33
30.67
26.33
42.36
29.00
29.79
27.33
20.49
15.98
33.52
28.2r
58.92
45.42
29.83
45.90
34.81
52.04
24.20
25.75
38.r2
4r.39
38.75
46.12
38.18
45.35
3r.92
58.37
52.6r
46.88
63.r4
42.3r
51.90
43.47
26.r1
54.20
52.68
57.82
39.66
44.25
27.&
54.rr
46.26
50.82
49.47
28.24
46.3r
36.49

1.85 0.30
1.31 0.34
8.20 1.80
0.00 0.00

46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
6L
62
63
&
65
66

3.69
r.46
3.67
2.73
r.79
3.49
3.86
1.15
4.92
3.09
3.83
3.34
2.0r
4.30
1.87
3.48
1.35
3.33
3.44
2.r5
3.56

67 2.r0
68 3.42
69 r.29
70 2.09
7r 2.43
72 2.6
73 1.19
74 2.39
75 2.79
76 3.68
77 2.58
78 2.9r
79 2.72
80 3.82
81 3.42
82 3.r5
83 2.05
84 2.62
85 3.82
86 3.24
87 3.31
88 2.23
89 2.79
89A 2.54
90 3.36
91 3.39
93 2.90
94 1.63
95 1.58
96 3.95
97 3.07
98 3.51
100 3.68
l0l 2.M
srA054 4.80
sTA055 1.85

4.& 6.80
4.27 6.18
4.65 939
3.72 6.32
4.97 6.30
2.65 6.49
r.92 5.90
4.30 7.79
7.02 14.6
4.r4 7.87
4.M 7.95
3.48 7.79
2.r8 5.44
6.74 rr.02
l.r2 4.51
0.87 6.08
r.34 2.93
1.78 3.65
2.84 5.32
1.22 1.53
4.67 6.79
1.58 2.55
0.66 r.L4
0.72 0.83
0.58 0.65
0.58 1.19
1.62 r.94
1.60 4.92
2.9r 4.40
0.47 0.55
0.32 0.48
0.46 1.51
0.89 1.04
0.r2 0.14
3.10 4.74
0.76 4.39
0.92 1.31
0.58 0.70
0.37 0.51
9.63 10.75
0.76 1.31
2.96 4.16
0.38 0.44
r.76 5.22
3.76 4.38
0.76 0.80
3.93 4.52
0.81 0.97
0.68 0.82
0.38 0.42
0.46 0.79
0.37 r.r2
0.51 6.25
2.23 4.48
0.20 3.47
4.4r 5.2r
0.39 0.51

SAMPLE W-I VO 'WT 
VO

NAME ZIRCON OTHER
wT%
ECON

Y,ITVO WIVO
RHM THM

1

2
J
4
5

6

8
9
l0
1t
t2
13

T4

15

22
23
24
25
27
28
29
30
3T

32
aa
JJ

34
35
36
39
40
4l
42
43
44
45

1.56
2.62
1.30
3.31
4.24
r.29
3.00
2.r2
r.49
0.62
2.45
3.16
r.9r
1.62
5.37
1.87
2.54
2.06
r.76
2.30
1.90
2.44
2.88
2.07
1.63
4.10
r.97
t.&
2.06
r.46
4.29
3.00
5.07
3.28
3.2r
r.80

12.39
14.62
r 1.03
16.44
11.00
7.52

12.r8
5.58

11.04
6.94
5.04

16.52
17.18
7.36

15.00
12.04
rr.73
t4.u
12.30
6.49

tL.29
19.05
10.63
r0.rz
9.30

r1.96
1r.43
16.61
14.56
15.35
18.46
2r.09
22.85
13.15
14.60
12.08

19.36
37.92
22.47
30.76
3r.2r
27.r3
23.&
40.16
29.83
27.26
39.55
30.91
24.35
36.90
44.70
30.55
27.43
25.86
23.04
26.60
35.r2
20.10
35.88
24.41
32.84
65.80
24.02
4r.71
29.54
39.71
50.06
3r.47
28.r3
22,37
26.16
23.24

6.86 7.28
4.25 6.08
4.2r 5.29
5.18 9.30
5.53 7.62
r.72 2.29
0.41 2.rO
t.02 t.67
1.66 r.74
6.53 7.68
1.31 1.53
4.35 8.13
1.31 3.01
4.t7 5.51
0.34 5.94
3.03 4.53
0.65 r.99
3.05 3.78
4.r4 5.9
0.62 0.73
1.06 2.69
3.24 4.33
4.83 7.00
2.43 3.03
5.33 8.06
3.13 5.r2
3.57 7.70
3,44 7.r2
4.22 9.07
4.& 8.35
2.48 5.25
3.42 8.62
5.61 11.06
2.08 2.94
294 4.r2
r.42 2.35
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SAMPLE
NAME

WT% WTVo
ZRCON OTHER

Y,IT VO

ECON
w'|70
RHM

wT%
THM

APPENDIX IV

SUMMARY COMPOSITION STATISTICS
(wrrHREsPECT TO HEAVY MINERAL CONCEN-

TRATE) FOR ALL SAMPLES
srA056 2.98
srA093 4.07
srA094 3.26
51-1 2.89
5r-2 3.17
51-3 3.99
5r-4 4.05

0.58 0.84
3.23 5.74
5.23 7.57
0.68 0.80
0.07 0.09
0.05 0.08
7.06 10.01

2.56 4.43
2.M 3.r4
9.63 14.6
0.05 0.08

WT % V/T Vo WT 7o

MAG IL GAR

'WT Vo WT Vo 'Wl 
Vo

EP STAUR PYROBOLE

AVG
STD
MAX
MIN

2.77
0.98
5.37
0.62

100 grab samples

9.58
r0.76
9.06

10.10
't;t9
8.42
4.27

12.r2
4.33

27.59
4.r3

4r.63
35.20
33.11
38.20
48.43
43.35
56.53

36.02
I1.07
65.80
15.98

AVG
STD

MAX
MIN

5.60 25.17 14.99

5.t4 r0.& 5.15
27.58 60.33 37.36
0.07 3.28 2.0r

7.56 2.29 22.4r
3.25 2.02 7.2r

24.35 rr.78 45.74

0.47 0.00 3.84

GARNAR'S VALUES
NONE 45.00 15.00 15.00 20.00 NONE
GIVEN GIVEN

Y'l'T Vo 'V'lT Vo WT Vo WT 7o Y'lT 9o WT Vo

RUTILE SIL/KY SPHENE TOURM LEUC MONA

AVG
STD

MAX
MIN

r.34 r.97 0.39

0.56 r.42 0.31

3.15 8.01 2.52
0.00 0.00 0.00

0.99 r.76 0.13
0.91 r.24 0.27
4.68 8.20 2.47

0.00 0.00 0.00

1.00
GARNAR'S VALUES

2.00 7.00 NONE NONE 5.00

GIVEN GIVEN

WT Vo \NT Vo

ZRCON OTHER

CORR CORR
WT 7o WTTo 'V'lTVa

ECON RHM THM

AVG
STD
MAX
MIN

GARNAR'S VALUES
5.00 NoNE

GIVEN

33.94 1.55 3.27
11.35 1.40 2.U
69.30 9.63 14.6
12.02 0.05 0.08

NONE NONE 5.OO

GIVEN GIVEN

3.57 11.82

1.46 5.44
9.22 48.10
0.41 r.70

390 samples (100 grab, 290 core)



&

APPENDIX V

SELECTED MINERAL COMPOSITION WITH
RESPECT TO TI{E ENTIRE SAMPLE

Underlined samples have concentrations of one or more
ECON minerals equal to or great€r than Garnar's values
(using THM = 57o). See text for explanation.

SAMPLE WTVo W-IV" WTVo WT% 'V'lTVo W'fVo
NAME THM IL RUTILE LEUC MONA ZRCON

VIRGINIA DIVISION OF MINERAL RESOURCES

SAMPLE
NAME

v4-2 1.06
v4-3 r.39
v4-4 1.35
v3-1 r.42
v3-2 0.50
v5-l 1.95
v5-3 r.26
v5-4 r.20
v5-5 1.44

WTVo Y,,lT%o

THM IL
WTVo

RUTILE
WTVo WT%o WlTo
LEUC MONA ZRCON

B0l-l 3.91
B0l-2 2.88
B02-l 2.42
802-2 3.88
B03-l 3.20
803-2 3.33
803-3 3.26
B04-1 2.53
805-1 1.86
805-2 r.82
H01-l 3.86
H01-2 5.10
H0l-3 5.48
H02-1 2.32
H02-2 1.09
H02-3 1.34
H03-1 2.r4
H04-r 3.06
H04-2 r.37
H04-3 r.57
H05-l 3.67
H06-1 3.13
H06-2 1.70
H06-3 r.49
H06-4 0.74
H07-1 3.75
H07-2 1.87
H07-3 t.54
H08-1 5.52
H08-2 2.85
H09-1 3.62
H10-1 2.74
H10-2 3.2r
H11-1 4.00
Hlz-r 6.88
Hr2-2 5.34
H13-1 2.23
H14-l 0.52
Hr4-2 r.49
v1-1 I.t1vr-z 0.82
v1-3 0.61
v1-4 0.83
vz-t 2.72
v2-2 r.67
v2-3 3.90
v2-4 2.r2
v4-l r.77

0.56 0.04
0.42 0.02
0.48 0.03
0.78 0.03
0.53 0.02
0.46 0.02
0.50 0.05
032 0.02
0.39 0.01
0.46 0.03
1.15 0.03
0.88 0.06
0.95 0.15
0.37 0.02
0.22 <0.01
0.18 0.01
0.37 0.02
0.47 0.05
0.18 0.01
0.23 0.02
0.58 0.05
0.45 0.02
0.34 0.03
0.23 0.01
0.07 0.01
0;72 0.03
0.25 0.02
0.r5 0.01
r.r4 0.03
0.41 0.03
0.28 0.01
0.26 0.01
0.28 0.02
0.62 0.04
r.43 0.03
0.68 0.01
0.45 0.02
0.08 0.01
0.14 0.03
0.23 0.02
0.42 0.02
0.28 0.01
0.46 0.01
0.65 0.02
0.76 0.04
r.45 0.05
1.06 0.03
0.42 0.01

0.03 <0.01
0.02 <0.01
0.01 0.01
0.07 0.01
0.03 <0.01
0.02 <0.01
0.06 <0.01
0.02 <0.01
0.0r 0.01
0.01 0.02
0.07 0.04
0.02 <0.01
0.02 0.08
0.04 <0.01

<0.01 <0.01
0.01 <0.01
0.04 0.01
0.02 <0.01

<0.01 <0.01
0.02 <0.01
0.05 <0.01
0.01 <0.01
0.01 <0.01
0.01 <0.01
0.01 <0.01
0.04 <0.01

<0.01 <0.01
0.01 <0.01
0.04 0.01
0.01 <0.01
0.02 <0.01
0.02 <0.01
0.03 <0.01
0.02 <0.01
0.05 0.01
0.03 <0.01
0.04 0.01

<0.01 <0.01
<0.01 0.02
0.01 <0.01
0.02 <0.01
0.01 <0.01
0.03 <0.01
0.03 <0.01
0.03 <0.01
0.07 0.01
0.03 <0.01
0.03 <0.01

0.41 0.02
0.45 0.02
0.61 0.03
0.46 0.02
0.18 0.0r
0.35 0.02
0.54 0.02
0.53 0.02
0.66 0.02

2.48 0.60 0.03
r.7r 0.43 0.03
7.28 r.22 0.02
6.08 r.94 0.05
5.29 1.01 0.O+

9.30 r.99 0.13
7.62 1.84 0.07
2.29 0.52 0.01
2.r0 0.40 0.01
r.67 0.58 0.01
r.74 0.44 0.01
7.68 1.93 0.03
1.53 0.48 4.02
8.13 2.03 0.07
3.01 0.61 0.02
5.51 1.58 0.05
5.94 2.08 0.08
4.53 1.08 0.02
r.99 0.43 0.03
3.78 0.73 0.03
5.9 1.00 0.06
0.73 0.13 0.01
2.69 0.83 0.01
4.33 0.@ 0.05
7.00 2.r0 0.06
3.03 0.59 0.03
8.06 2.26 0.07
5.r2 3.01 0.04
7.70 1.40 0.08
7.r2 25j 0.06
9.07 2.2r 0.01
8.35 2.89 0.06
5.25 233 0.00
8.62 2.r4 0.01

11.06 2.37 0.07
2.94 0.49 0.02
4.r2 0.82 0.04
2.35 0.46 0.02
6.80 r.69 0.04
6.18 1.73 0.05
9.39 2.89 0.08
6.32 r.47 0.05
6.30 r.20 0.07
6.49 r.39 0.08
5.90 1.50 0.&t
7.79 1.51 0.06

14.66 4.25 0.16
7.87 1.03 0.08

0.02 <0.01 0.02
0.04 <0.01 0.03
0.04 <0.01 0.04
0.08 <0.0r 0.05
0.01 <0.0r 4.02
0.03 <0.01 0.08
0.03 <0.01 0.05
0.02 <0.01 0.06
0.05 <0.01 0.06
0.01 <0.01 0.11
0.01 <0.01 0.11
0.03 <0.01 0.11
0-06 0.03 0.16
0.05 <0.01 0.07
02& 0.02 0.3l
0.13 0.01 w
0.03 0.01 0.03
0.02 <0.01 0.06
0.03 0.01 0.04
0.02 <0.01 0.03
0.07 0.01 0.05
0.03 0.03 0.04
0.13 <0.01 0e
0.03 0.01 0.06
0.16 0.05 0.09
0.08 0.01 9.2
0.14 0.03 0.08
0.02 <0.01 0.05
0.08 0.01 0.08
0.10 0.02 0.10
0.01 <0.01 0.02
0.03 0.01 0.05
0.03 <0.01 0.11
0.06 0.03 0.20
0.03 0.01 0.06
0.07 0.03 0.13
0.03 0.01 0.2r
0.15 0.03 0.15
0.01 0.47 0.12
0.r2 0.07 0.19
0.15 <0.01 0.t2
0.00 0.04 0.23
0.26 0.01 w
0.06 0.04 o56
0.03 0.01 0.10
0.03 0.01 0.13
0.01 <0.00 0.04
0.r2 0.01 w.
0.03 0.01 0.09
0.20 <0.01 @
0.06 0.01 0.17
0.07 0.(X 0.ll
0.09 0.01 0.23
0.08 0.02 0.23
0.06 0.01 0.09
0.03 0.05 w
0.09 <0.01 0.24

0.06
0.07
0.10
0.06
0.05
0.r2
0.r 1

0.04
0.07
0.09
0.r2
0.14
0.42
0.06
0.03
0.10
0.07
0.09
0.06
0.04
0.r2
0.05
0.08
0.05
0.03
0.08
0.07
0.04
0.r2
0.09
0.24
0.05
0.11
0.04
0.15
0.08
0.02
0.02
0.05
0.04
0.02
0.02
0.03
0.06
0.10
0.r2
0.08
0.0s

v6-1
v6-2
I
2
3

4.

6
1t

8

9
10
1l
12

13
t4
t5
22
23
24
25
27
28
29
30
31

2
3i
34
35

re.
39
4A
4l
42
43
44
45
!6
47
48
49
50
5l
52
53

v.
55



SAMPLE V'lT%o

NAME THM
WTVO 'V'I'IVO

IL RUTILE

,NTVO

ZRCON
WTVo

LEUC

'Y,lT%o 
'NT%o

THM IL
WTVO WTTO WT%
LEUC MONA ZIRCON

PUBLICATION 103

SAMPLE
NAME

WTVo

RUTILE

'V'ITVo

MONA

56 1.es
57 7.79
58 5.44
59 rr.02
60 4.5r
61 6.08
62 293
63 3.6s
& 5.32
65 1.53

6. 6.7e
67 2.55
68 r.I4
69 0.83
10 0.65
71 1.19
72 1.94
73 4.92
74 4.40
75 0.55
76 0.48
77 1.51
78 1.04
19 0.14
80 4.74
81 4.39
82 1.31
83 0.70
84 0.51
85 10.75
86 1.31
87 4.16
88 0.44
89 5.22
89A 4.38
90 0.80
91 4.52
93 0.97
94 0.82
95 0,42
96 0.79
97 r.tz
98 6.25
100 4.48
101 3.47
1090-1 2.46
1090-2 1.91
l09l-1 2.36
1091-2 1.71
1091-3 1.61
r092-r r.70
1092-2 1.03
1094-1 1.15
1094-2 l.0l
1095-1 2.5r
1095-2 2.30
1096-1 1.84

1.78 0.11
r.95 0.06
r.23 0.05
3.85 A.n
r.11 0.02
135 0.08
0.68 0.03
0.50 0.05
0.54 0.05
0.42 0.02
1.51 0._10

r.28 0.03
0.41 0.01
a.r1 0.01
0.23 0.01
0.34 0.01
0.81 0.03
1.04 0.03
0.93 0.05
0.16 0.01
0.15 0.01
0.47 0.02
0.39 0.02
0.03 <0.01
1.81 0.04
1.08 0.07
0.62 0.04
0.3r 0.02
0.19 0.01
5.90 0.26
0.43 0.03
1.78 0.10
0.14 0.01
1.01 0.07
2.06 0.08
0.34 0.01
2.24 0.04
0.29 0.01
0.29 0.02
0.08 <0.01
0.34 0.01
0.44 0.02
2.59 0.ll
1.88 0.09
0.82 0.03
0.& 4.02
0.49 0.02
0.57 0.0r
0.52 0.03
0.61 0.04
0.77 0.03
0.48 0.02
0.42 0.01
0.48 0.02
0.58 0.02
1.07 0.04
0.47 0.01

0.07 0.03
0.10 <0.01
0.02 <0.01
0.07 0.01
0.05 0.00
0.06 <0.01
0.04 <0.01
0.06 <0.01
O.ot <0.01
0.02 <0.01
0.05 <0.01
0.08 0.01
0.03 0.01
0.04 <0.01
0.03 <0.01
0.02 <0.01
0.08 0.01
0.03 <0.01
0.05 <0.01
0.01 <0.01
0.01 <0.00
0.04 <0.01
0.03 <0.01
0.01 <0.01
0.09 0.01
0.06 <0.01
0.04 0.01
0.01 <0.01
0.02 <0.01
0.19 0.01
0.04 <0.01
0.10 0.01
0.02 <0.01
0.1I 0.01
0.08 0.01
0.03 0.01
0.r2 0.01
0.03 0.01
0.02 <0.01
0.01 <0.01
0.01 0.01
0.02 <0.01
0.r2 0.04
0.04 <0.01
0.04 <0.01
0.01 <0.01
0.03 <0.01
0.03 0.06
0.03 <0.01
0.02 <0.01
0.02 <0.01
0.03 <0.01
0.02 <0.01
0.02 <0.01
0.03 <0.01
0.03 <0.01
0.02 <0.01

0.03 <0.01 0.06
0.03 <0.0r 0.1I
0.03 <0.01 0.05
0.02 <0.01 0.04
0.04 <0.01 0.02
0.01 <0.01 0.02
0.02 <0.01 0.05
0.02 <0.01 0.05
0.03 <0.01 0.08
0.02 <0.01 0.r0
0.02 <0.01 0.03
0.05 <0.01 0.(X
0.02 <0.01 0.08
0.03 <0.0r 0.08
0.01 <0.0r 0.04
0.03 0.01 0.1r
0.02 <0.01 0.04
0.03 <0.01 0.04
0.02 <0.01 0.11
0.02 <0.01 0.09
0.03 <0.01 0.r2
0.01 <0.01 0.16
0.02 0.01 0.05
0.01 <0.01 0.09
0.01 <0.01 0.04
0.03 <0.01 0.08
0.03 <0.01 0.15
0.05 <0.01 0.13
0.05 <0.01 0.17
0.03 <0.01 0.09
0.08 0.01 0.17
0.05 <0.01 0.13
0.04 0.01 0.2r
0.02 <0.01 0.42
0.@ 0.02 0.17
0.05 <0.01 0.35
0.03 0.01 0.41
0.04 <0.01 025
0.09 <0.01 0.31
0.05 0.02 0.24
0.02 <0.01 0.L2
0.M 0.01 0.07
0.04 <0.01 0.05
0.03 <0.01 0.08
0.04 <0.01 0.04
0.01 <0.01 0.t2
0.03 <0.01 0.07
0.01 <0.01 0.14
0.02 <0.01 0.05
0.02 <0.01 0.02
0.01 <0.01 0.02
0.01 <0.01 0.02
0.01 <0.01 0.01
0.04 <0.01 0.08
0.01 <0.01 0.04
0.04 <0.01 0.05
0.02 <0.01 0.03

0.39
0.26
0.11
0.47
0.08
0.21
0.04
0.r2
0.18
0.03
0.24
0.05
0.04
0.01
0.01
0.03
0.05
0.06
0.11
0.02
0.02
0.04
0.03

<0.01
0.18
0.15
0.04
0.01
0.01
0.41
0.04
0.14
0.01
0.15
0.11
0.03
0.15
0.03
0.01
0.01
0.03
0.03
0.22
0.16
0.07
0.08
0.07
0.22
0.07
0.07
0.05
0.05
0.03
0.04
0.09
0.07
0.04

1096-2 2.23 0.87 0.04
r097-L 2.60 0.79 0.02
1097-2 r.39 0.65 0.02
ro97-3 r.26 0.67 0.03
1098-1 1.78 0.89 0.02
1098-2 0.58 0.35 0.01
1099-1 1.18 0.40 0.02
ro99-2 1.78 0.91 0.03
11m-1 2.& 0.65 0.02
1100-2 2.5r l.r3 0.03
1103-1 1.80 0.70 0.01
rr03-2 r.62 0.65 0.02
1103-3 r.74 0.37 0.02
1106-1 3.59 1.35 0.03
rrb-2 2.63 0.77 0.02
1107-1 4.35 r.34 0.03
1107-2 r.83 0.36 0.03
1109-1 3.08 0.70 0.01
1111-1 2.76 0.67 0.03
rrrr-2 3.20 0.95 0.03
1116-1 4.39 1.11 0.04
rrt6-2 4.00 l.l I 0.08
1l 19-1 2.43 0.53 0.03
rrr9-2 2.39 0.67 0.03
1120-1 1.95 0.48 0.02
rr20-2 3.05 0.98 0.03
rr2r-r 3.44 0.72 0.03
Lr22-r 5.67 1.55 0.05
rr27-r 5.51 r.36 0.05
rr27-2 2.70 0.78 0.01
rr29-r 7.65 r.77 0.07
rr29-2 6.11 r.r4 0.05
I130-1 7.r7 1.55 0.04
rr30-2 r.96 0.45 0.01
1131-1 5.92 1.58 0.06
rr32-r 6.32 r.37 0.04
rr34-r 8.79 2.99 Qtr
rru-2 6.82 2.rr 0.06
1136-1 9.01 2.59 0&
1136-2 6.42 1.80 0.04
1136-3 3.34 0.98 0.04
1139-l 2.44 0.65 0.03
2000-1 2.00 0.53 0.03
20m-2 2.39 0.52 0.03
2001-1 2.02 041 0.02
2002-1 3.75 1.09 0.02
2002-2 3.01 0.89 0.01
110-1 2.60 0.84 0.04
ll0-2 2.2r 0.41 0.03
110-3 r.4r 0.29 0.02
I l5-1 0.74 0.2r 0.01
I 16-1 0.58 0.18 0.01
116-2 0.54 A.n 0.01
1163 2.r7 0.78 0.03
116-4 092 0.33 0.02
116-5 1.66 052 0.05
rr7-r r.26 0.38 0.02
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H0l-3
36
35
1091-l
54
t4

0.08
0.07
0.07
0.06
0.05
0.05

APPENDIX VII

CORE DESCRIPTIONS

The following 39 cores were provided by A.E. Grosz of
the U.S. Geological Survey. They were taken by the U.S.
Army Corps of Engineers Coastal Engineering Research
Center (CERC) and used by Meisburger,1972. They are
arranged by the CERC numbers, so a cross-reference to the
USGS-assigned number is provided. Colors are from the
Munsell Soil Color charts.sample 7o ZIRCON

54
cr2-3
42
59
H01-3
cr2-4
85
1 134-1
5r-4
c10-4
tr32-r
48
5

cr0-3
15
l 136-1

^
56
C44-L
c2G3
c8-2
CL7-2
c29-r
c43-3
c14-3
cll-4
57
4l
T2

c32-3
cr4-4
46
c3-3
c37-r
STAO54
rr34-2

0.72
0.67
0.56
0.41
0.42
0.42
0.41
0.41
0.40
0.36
0.35
0.34
0.32
0.32
0.32
0.31
0.31
0.30
0.29
0.29
0.27
0.27
0.27
0.27
0.27
0.26
0.26
0.26
0.26
0.26
0.25
0.25
0.25
0.25
0.25
0.25

USGS NO.
110
115
116
It7
1090
1091
ro92
1093
1094
1095
1096
1097
1098
1099
I 100
I 103
I 106
1 107
I 109
2005

CERCNO.
70
59
58
D73
5
43
JJ

4
46
47
48
49
34
35
30
36A
53
52
118
61

USGS NO.
1111
1116
1119
rr20
ttzl
tl2z
tt27
rr29
1130
1 131

II32
rr3/,
I 136
1 139
2000
2c0l
2W2
2W3
20M

CERCNO.
t2
9
54
39
40
20
29
25
26
T9

28
56
4l
I6
2
J

31
58
60

Thickness
(meters)

usGS NUMBER 2000 (CERC #2)

Silt, gray (5Y 6/l), clayey; some sand, very-fine-grained;
oyster shell at top of core ....................6.30

uscs NUMBER 2001 (CERC #3)

NOTE: Empty plastic liner labeled 3A...........................2.00

Silt, light olive gray (5Y 6n); sandy, very-fine-grained;
massively bedded; scattered shell fragmens at top and
bottom of core; sand, fine-to medium-grained, laminae
throughout core (1-3cm thick);labeled 38............... 1.34

uscs NUMBER 1093 (CERC #4)

Silt, light-olive-gray (5Y 612): clayey; sandy, fine-grained;
massively bedded......... .......................3.01
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Thickness
(meters)

uscs NUMBER 1090 (CERC #5)

Sand, grayish-brown Q.5Y 5f2), fine-grained; silty; mas-

sively bedded; shell fragments common; many shell
fragment at approxmately 0.95m .......2.45

Sand, grayish-brown Q.5Y 5p), fine- to medium-grained;
massivelybedded; grading into sand, medium- tocoarse-
grained; some gravel; massively bedded................. 1.09

usGS NUMBER 1l 16 (CERC #9)

Sand, light-brownish-gray (2.5Y 6 /2), fine- grained; silty;
massively bedded; Ensis fragments common...........2.50

Sand, coarse-grained; and gravel; and shell fragments; in-
cluding coral (4cm long)............ .......0.25

Sand, light -brownish- gray (2.5Y 62), fine-grained; silty ;
massively bedded; Ensls fragments common.......... 1.3 5

uscs NUMBER 1109 (CERC #118)

NOTE: Top of section B, not the top of the core

Sand, light-olive-gray (5Y 6/2), fine-grained, m icaceous ;

massively bedded; shell fragments common...........2.38

usGS NUMBER 1111 (CERC #12)

Sand, light-brownish-gray (2.5Y 6 l2), fine- grained; mas-
sively bedded; scattered shell fragments common...2.00

S and, light-brownish-gray (2.5Y 6 /2), fine- grained ; mas-
sively bedded; shell fragments common; a small sandy
mud pod; from 0.8 to 1.10m in this interval is a higher
concentration of shell fragments .......1.34

uscs NUMBER 1139 (CERC #16)

Sand, light-gtay (2.5Y 712),fine- to medium-grained;
massively bedded; with small shell fragments (a few
mm.)............ ....................0.45

Sand, lighrbrownish-gray (2.5Y 612), very-fine- to fine-
grained; massively bedded .................1.39

uscs 1131 (CERC#19)

Sand, light-brownish-gray (2 .5Y 612),frne-grained; massively
bedded; abundant shell fragmens in ttris interval at 0.3 to
0.65 m.......... ..................0.98

Thickness
(meters)

Sand, pale-yellow (2.5Y 7/4), fine-grained; massively bed-

ded; in this interval at0.27m Callianassa? tubes (up o
5cm) ..'....................0.84

uscs NUMBER 1122 (CERC #20)

Sand, light-brownish-gray (2 .5Y 6fD fine-grained; massively
bedded; abundant shell fragments; shell layer-(.5-.65m)
shells up to 6cm.......... ........................0.65

Sand, light-olive-gray (5Y 612), fine-grained; massively
bedded; shell fragments common... ....0.80

usGS NUMBER 1129 (CERC #25)

Sand, light-brownish-gray (2.5Y 612), fine grained; mas-

sivety OeOded; sparse shell fragments ...................... 1 .93

Sand, coarse-grained; with shell fragments.........'............0. I 8

Sand, grayish-brown (2.5Y 5/2),ftne-gruned; massively bed-

ded............... ..................0.u

Clay and silt, light-yellow-bro wn (2.5Y 61 4)..............'......0.12

Sand, grayish-brown (2.5Y 52) fine-grained; massively bed-

ded............... ..................0.43

uscs NUMBER ll30 (CERC #26)

Sand, light-olive-gray (5Y 6 l2), micaceous, fine-grained;
massively bedded; with shell fragments..... ...'..'......I.45

Silt, light-brownish- gray Q.5Y 6f}),slightly clayey; lenses

of sand, fine-grained. ......1.08

uscs NUMBER 1132 (CERC #28)

Sand, light-olive-gray (5Y 6/2), fine- to medium-grained;
with shell fragments; Ensis clam at top; oyster shell at

0.45m .......... ................"1.&

USGS ll27 (CERC #29)(Cape Charles)

Sand, light-olive- gray (5Y 6 l2), micaceous, fine-grained
...........2.78

uscs NUMBER 1100 (CERC #30)

Sand, light-olive-gray (5Y 612), micaceous, coarse- to fine-
grained......... ........'......'..0.53
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Thickness
(meters)

Sand, coarse-grained; and gravel ; iron stained .................0.07

'-1 Tllltllt lll llTtlI' T::i: 
* 

i:T8:i;

'-i T: :1'i::: ::::: :::: *l (*'o)' 
:T"""' :8iT

Silt, light-oliv e-gray (5Y 62) sandy, fine-grained; massively
bedded ......0.70

Sand, light-olive-gray (5Y 612), medium- ro coarse-grained;
and gravel .....................0.27

usGS NUMBER 2002 (CERC #31)

Sand, light-olive-gray (5Y 612), fine- to very-fi ne-grained;
massivelybedded; shell layer at0.26-0.30m, shells up ro
3cm diameter ................0.30

Sand, gray (5Y 6/l), fine- to very-fine-grained; shell frag-

:::: :::T:::::i:'i'-':::: il:l::::illil flT
Silt and sand, gray (5Y 6/1), very-fine-grained; massively

bedded shell fragments rare ........... .....1.62

USGS NUMBER 1092 (CERC #33x#33a,33b CapeHenry 8/
2r/68)

Sand, light-yellowish-brown (2.5Y 6/4), coarse-grained; and

T::: :::t:::l :::::i: ::1T:::::::::: :::J%

Sand and gravel, olive-yellow (2.5Y 6/6), coarse-grained;
(increasedamountsofgravel)......................................1.05

Sand, light-yellowish-brown (2.5Y 6/4), medium- to fine-

::T1.'"'" 
*1.1*1.* 

.T.:"'"tr :.".:ffl.

Sand, pale-yellow (2.5Y 7/4), medium- ro coarse-grained;
and gravel massively bedded ............1.49

Sand, light-gray (2.5Y 7/2),fine-gruned; and gravel; plant
roots in this interval at 0-0.15m ........0.45

Sand, pale-yellow (2.5Y 7/4), medium- to coarse-grained;
and gravel massively bedded .............0.48

NOTE: Bottom of last core liner is threaded

Thickness
(meters)

uscs NUMBER 1098 (CERC #34)

Sand, light-yellowish-brown (2.5Y 6/4), coarse-grained; and
gpvel; massively bedded; high concentration of pebbles
at .45-.60m ....................0.70

Sand, yellowish-brown (IOYR 518), coarse-grained; and
g1avel; massively bedded; high concentration ofgravel

t:T::::1il Il*T:::::::: ::i ,,,
Sand, yellowish-brown (10YR 5fr), coane-grained; and

gravel; and pebbles; iron staining; micaceous; grades
into below .....................0.68

Sand, light-olive-gray (5Y 62), medium-grained; grades into
below .......... ...................0.16

Silt, light-yellowish-brown (10YR 6/4); sandy, fine-grained;
clayey; micaceous .........1.06

Silt, light-yellowish-brown ( I OYR 6/ 4): clay ey ; sandy, fine
grained; shell fragments; micaceous ....................... 1.89

uscs NUMBER 1099 (CERC #35)

Sand, light-brownish-gray (2 5Y 6[2),tirc.- to medium-grained;* 
:::::::::: ::::::1i 

o*:* 
"u* ::: Tl3:,

'""1i::::T:::lT:::::::::::::iT*::::::13:,,
Sand, fine- to medium-grained; muddy; scattered gravel at

bottom of interval ..........0.52

Sand, fine- o medium-grained; muddy; scattered shell frag-
ments........... ...................0.38

Sand, pale yellow (5Y 7/3), coarse- to medium-grained; grav-
elly; micaceous ................ ...................0.25

Sand, light-yellowish-brown (2.5Y 6/4), coarse- to medium-
grained gravelly; micaceous ..............0.25

Sand, light-brownish-gray (2.5Y 612), cozrse- to medium-
grained; gravelly; micaceous.... ..........0.70

Sand, light-yellowish-brown (2,5Y 6/4),coarse-grained; peb-
bly; gravelly; iron stained ...................0.41

uscs NUMBER ll03 (CERC #36A)

S hell fragments; silt; and clay ; light-oliv e - gny (5Y 6 2); core
highly disturbed...... .......0.25
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Thickness
(meters)

Thickness
(meters)

Sand, olive-gray (5Y 5tZ), fine-grained; silt; and clay; shell
fragments; core highly disturbed .......0.95

Sand, olive-gray (5Y 52), coarse-grained; silq and gravel;
few shell fragments; core highly disturbed ..............0.60

Sand, gray (5Y 5/1), fine- !o medium-gpined; gravel; small
amount of siltandclay; scattered shell fragments .....1.05

Sand, gray (5Y 5/l), fine- to very-fine-grcined; sparse shell
fragments .......................1.80

Sand, gray (5Y 5/l), fine- and medium-grained; gravel
.0.35

uscs NUMBER 1120 (CERC #39)

Sand, light-gray Q.5Y 7 12),medium- to coarse-grained; abun-
dant shell fragments (up to 2cm) including Ensis, various
ottrer bivalves, and a sand dollar fragment; massively
bedded ......0.62

Sand, light-olive-gray (5Y 612), medium- to fine-grained;
massively bedded ..........0.70

Sand, light-gray Q.SY 7 12),medium- to coarse-grained; abun-
dant shell fragments, some large (up to 6cm); massively
bedded ......0.18

Sand, light-brownish-gray (2.5Y 612), fine-grained; mas-
sively bedded.................. ...................0.10

Sand,lighrbrownish-gray (2.5Y 612), fine- to very -hne-
grained,massively bedded .................1.75

uscs NUMBER 1121 (CERC #40)

Sand, light-olive-gray (5Y 612), fine- to very-fine-grained;
micaceous; massively bedded; widely scattered shells

2.36

uscs NUMBER 1136 (CERC #41)

Sand, light-olive-gray (5Y 6 2), fine- to very-fine- gnined;
micaceous; massively bedded; shelly layer in this inter-
val at 1.02-1.08m ............. ..................3.15

Clay, silty ........0.20

NOTE: Iron stain atbottom of core due to rusted core-catcher

uscs NUMBER 1091 (CERC #43)

Sand, light-olive-gray (5Y 6 l2), fine- to very-fine-grained;
silty; micaceous; massively bedded ......... -.. -... -.......4.7 0

uscs NUMBER 1094 (CERC #46) CAPE IIENRY

Sand, lightolive-gay (5Y 612),fine- to very-fine-grained;
micaceous massively bedded; shell fragments rare; well-
formed worm tubes at0.25m.; some unidentified frag-
ments, coal? ........... .......1.58

Sand, light-olive-gray (5Y 6i!), fi ne- to very-fine-grained;
micaceous; massively bedded; rare shell fragments

.....0.91

Clay, light-olive-gray (5Y 612)i silty; massively bedded; iron
staining in the surface along the core......................"...0.88

USGS NUMBER 1095 (CERC #47)CAPE, HENRY

Sand, light-yellowish-brown (2.5Y 614), fne- to very-fine-
grained; silty; massively bedded; iron stained; coarse

quartz grains rile............... .................0,44

Sand, light-gray (5Y 712),(eray color), fine-grained; silty;
clay; massively bedded ...'........'...."...0.15

Sand, pale-yellow (2.5Y 73), mixture of fine-, medium- and

coarse-grained; (poor sorting)........ .....1.08

uscs NUMBER 1096 (CERC #48)

Sand, light-olive-gray (5Y 612), fine- to very-fine-grained;
silty; micaceous; massively bedded; worm tubes in the

surface (l0cm); some coal fragments in the first 20 cm;
layer of shell fragments this interval at I .50- 1.55m ... I .80

Clay, light-gray (5Y 71); silty; with some laminations...'..0'55

Sand, light-olive-gray (5Y 6p), fine-, medium-, and coarse-

grained; poorly sorted......... .................0.55

Cobbles (6x3 cm); gravel; coarse sand; poorly sorted ....0.17

S't' olive-yerrow 
ii: ] I.llil. :T.l.::i."'* .::::::.':. i:8t
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Thickness
(meters)

Sand, very-fine-grained; silty; micaceous ......................0.20

Silt, clayey... .....0.20

Silt, light-brownish-gray (2.5Y 612)i sandy, fine-grained;
shelly; clayey silt layers in this interval at 0.30-0. 3 5m and0.48-0.51m ....................0.60

Silt; clayey; she11y........... ......0.32

usGS NUMBER 115 (CERC #59)

NOTE: possible missing core section listed below

Silt, coane-grained .............. .....................0.05

Silt, light-olive-gray (5Y 62): clayey; shell fragmenrs rare
(a few mm); massively bedded ..........3.30

Silt, gray 1SV 6/l); clayey; shell fragments rare (up ro 2cm);
massively bedded......... .......................1.g0

The following 25 cores were acquired during tlre summer of
1986.

CORE HOI

Sand, light-brownish-gray (2.5Y 62), fine- no medium-grained;
massi_ve; shell fragments up to l.5cm; oyster shell frag-
ment2cm; Spisula? 1.5cm........... .......1.Sb

Sand, very-dark-gray (5Y 3/t), fine- to very-fine-grained;
slightly silty; massive; shell fragments; in this interval
shell fragments up to 1.5cm beginning at 1.20m; well
preserved shell Splsr/c? 3cm at 1.65m; gasropods lcm
long below 1.70m .......... .....................t.90

CORE HO2

Sand, coarse- to medium-grained; wittr clay balls; shells-
oysters, clam, Ensis - up to 5.5cm .......0.17

'-1 illl i l::::':*:i: ::::l:r ::il:: :::: :s1?I

'""1 1111-1111 iT:"* :::ll :::T::: :: : ::di.
Sand, fine- to very-fine-grained; massive .....................0.44

Silt, (5Y 2/l), clayey; small amount of very-fine-sand;
massive; interspersed with clayey , silty, very-fine-grained
sand this interval ar 0.89m .............-....2.96

Thickness
(meters)

CORE HO3

Sand, fine- to very-fine-grained; massive; shell fragments up
to l-2mm grading into below .............. .....................0.22

Sand, coarse- !o fine-grained; massive; shell fragments up to

:::: ::ii:::"**i*: 3lill : ::i:: ::: Ti:1,

'""1T:i::-"::':*:i:T:::::r:::l:::::"_51il'
Sand, coarse-grained; massive; shell fragments up to 1.5cm;

grading into below .........0.09

Sand, medium- grained; massive; shell fragments several
mm; gradingintobelow ....................0.08

Sand, fine- to coarse-grained; shell fragments several mm;
grading into below............... ................0.08

Sand, fine- to very-fine-grained; massive; micaceous......0.5 I

CORE HO4

' ""T11t:-:': ll: if l 
* 

:: ::1:.: :::::TT : ::'i',';
Clay,plastic; massive; verywet............... ....0.09

Sand, very-fine-grained; silty; massive .....0.15

Clay, plastic; massive........ ....0.U

Sand, olive-gray (5Y 42), fine- to very-fine-grained; silty;
massive; in this interval shell fragments up to .8cm some
well-preserved at 1.12-1.16m; abundant shell fragments
up to 1.5cm atl.37-1.57m .................2.08

Shelly layer shell up !o 1cm.......... .............0.05

Clay, dark-gray (5Y 4ll),silty; with srringers of silty fine- to
very-fine-grained sand...... ..................0.41

Sand, very-dark-gray (5Y 3/1), hne- to very-fine-grained;
silty; micaceous ................. .................0.30

CORE HO5

Sand, olive-gray (5Y 42), fine- to very-fine-grained; mas-
sive; micaceous; locally slightly silty, fine- to very-fine-
grained sand; in this interval: shell fragments in upper
0.75m (up to 6cm long); and layer of medium- to fine-
grained sand, abundant shell fragments up to .5cm (clams,
Ensis, oyster shell 6cm long; color changes several time
throughout core as follows: very-dark-gray (5Y 3/1) at
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Thickness
(meters)

0.16m; olive-gray (5Y 52) at 0.39m, dark-gray (5Y 4i l)
at0.72m ....1.85

CORE HO6

Sand, very-dark-gray (5Y 3/l), fine- to very-fine-grained;
micaceous; massive; scattered shell fragments up to 3cm

.o;12

Oyster shell and clam shell fragments up to 7cm 1ong.....0.10

Silt, clayey; slightly sandy; massive; slightly plastic; 3cm
long bone? fragment this interval at 0.67m ............0.84

Sand, very-dark-gray (5Y 3/1), frne-grained; silty; clayey;
rnicaceous; massive; grading into slightly muddy fine-
grained sand ............. .....1.46

Sand, very-dark-gray (5Y 3/1), fine-grained; muddy; mi-
caceous; massive; with clay pods interspersed ........ 1.52

Silt, very-dark-gray (5Y 3i1), clayey; sandy; micaceous;
massive; slightly plastic; grading to clayey, silty, fine-
grained sand; with sparse clay pods lcm...................1.40

CORE HO7

Sand, very-dark-gray (5Y 3/1), fine-grained; massive; scat-
tered shell fragments of several mm ......................0.48

Sand, fine- to course-grained; poorly sorted; abundant shell
fragments of several mm; some well-preserved oyster,
scallop, and clam shells up to 5cm (which continue into
mud layer, abundant to 0.12m depth); nonhomogenous
color this interval at 0.00-0.05m ........0.12

Clay, dark-olive-gray (5Y 3/2), silty; plastic; with pods of
muddy fine-grained sand; micaceous; color changes to
very-dark-gray (5Y 3/1) .....................1.17

Mud, fine-grained sand; plastic; abundant shell fragments 3-
4cm; well-preserved oystershell 7cm .......................0.05

Clay, silty; fine-grained sand; plastic; scattered shell frag-
ments .......... ...................0.28

Shell layer; plastic fine-grained sand, silty clay; well-pre-
served oyster shell (7cm); abundant oyster shells; grad-
ing into below .......... .....0.10

Clay, silty; micaceous; plastic; some sandy pods, scattered
shell fragments; grading into below ........................0.02

Sand, dark-gray (5Y 4/1)to olive-gay (5Y 4f2),fine- to very-
fine-grained; massive; micaceous; intercalations of silty

Thickness
(meters)

ilay tlris interval at 0.63-0.76m ...........1.22

Clay, silty; with firm clay balls .................0.10

CORE HO8

Sand, grayish-brown Q.sY 5D), fine-grained; micaceous;

massive; shell fragments............... .....0.17

Sand, medium- to fine-grained; shell fragments up to 0.5cm
...0.08

Sand, dark-gray Q.sY 410), fine-grained; micaceous; mas-

sive; shell fragments up to 4cm; in this interval: oyster

shell fragment 4cm at 0.75m; coarse-grained sand with
shell fragments up to 2cm at 0.934 .97m;2.5 cm scallop

shell; grading into below ....."'............1.09

Sand, dark-gray (5Y 4ll),fine- to very-fine-grained; silty;
micaceous; massive; several interspersed discontinuous
clay pods 0.5cm .......... .'......................1.11

Shell hash.... ""'o'05

Sand,fine- iovery-fine-grained; siIty............'............'........0.07

Silt, olive (5Y 514),fine-grained sand; wittr claypods ...'...0.2 I

CORE HO9

Sand, fi ne- to very-fine-grained; micaceous .............. ....0.28

Sand, dark-reddish-gray ( I OYR 4 | l), fine- gr ained; sparse

shell fragments up to 4cm ............. .....1.03

CORE HlO

Sand, dark-gray (5Y 4lI), fine- to very-fine-grained; mi-
caceous; massive; scattered shell fragments up to lmm;
possible plant stems this interval at 0.55m ......".'...0.95

Sand, coarse-grained; shell fragments up to 6cm ........'...0.08

Sand, dark-gray (5Y 4ll),fine-grained .....0'04

Sand, fine-grained; with silty clay pods (highly indurated);
grading into below ........0.16

Sand, olive (5Y 4/3), fine-. to very-fine-grained; micaceous;

massive; somewhat silty??; color changes to olive-gray
(5Y 5/2) and olive (5Y 5/3); grading into below ....1.61

Silt, clayey; grading intobelow............. ......0'18

Clay, silty; grading inlo below............. ...'...0.15
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Thickness
(meters)

Silt, fine-grained sand; slightly micaceous ....................0.22

CORE HII

Sand, fine- to very- fine-grained; micaceous; massive; scat-
teredEnsls fragments at top, other shell fragments through-
ouq in this interval 4cm oyster shell fragment at 0.41m;
poorly sorted coarse-grained sand, abundant shell frag-
ments well-preserved clams, etc. up to 3cm at 0.33-
0.36m, and 0.40-0.45m ................. .....1.89

CORE H12

'""i::*:: ::::::::T::1 ::*:::11 :::T;lB
Sand, dark-gray 6Y alD ro very-dark-gray (5y 3/l), me-

dium-grained; abundant shell fragments up to lcm;
grading into below ........0.81

'*: * * :: ::::::::Y:::::::: * ::::bTf
Sand, fine-grained; rare shell fragments up to 2cm;

shell layer, well-preserved 2cm clam this interval; at
0.52m color changes dark-gray (5Y 4ll) ro very-dark-
gray (5Y 3/1).............. ........................1.05

CORE H13

Sand, coarse-grained; poorly sorted; abundant shell frag-
ments up to 3.5cm, Ensis, oyster and clam fragments;
grading into below ........0.27

Sand, light-brownish-gray (2 .J\ g[2), fine-grained; abundant
shell fragments up to 5cm (oyster shell) ....................0.28

Sand, dark-gray ( 1 OYR 4/ I ), fine-grained; micaceous; sparse
shell fragments ................. ..................1.49

CORE H14

Sand, coarse- to medium-grained; poorly sorted; with oyster
shells, well-preserved gastropod (5cm ) ...................0.30

Clay, very-dark-gray (5Y 3/1), silty; plastic; intercalated with

:::::::::':::T.::."' 
micaceous sand; sand 1-2cm thick

'""i: TI:3111 ::: 1? 
;i*;i ;;;;;;

Thickness
(meters)

Clay, silty; plastic; intercalated with layers of fine-grained,
micaceous sand (up to 9cm thick); piece of wood re-
moved for dating ttris interval at0.1lm ....................0.31

Clay, very-dark-gay (5Y 3/1), silty; plastic; intercalated with
fine-grained micaceous fine sand; well-preserved oyster
shell T.5cm this interval at 0.35m .......0.75

Sand, verydark-gray (5Y 3/l), fine-grained; micaceous; abun-
dant shell fragments; in this interval: Ensis at 0.05m;
well-preservedEnsls, oyster shells, clam shells at 0.28m;
fewer shell fragments at bottom of core .................0.67

CORE Hl5 - One-foot length of core, not processed.

CORE BOI

Sand, olive-gray (5Y 5f2), fine- to very-fine-grained; mas-
sive; locally very micaceous; vertical stringer of very-
dark- gray (2.5Y 3/0) sand at 0.46-0.85m; color changes
to gray (5Y 5/1) and then ro very-dark-gray (2.5Y 310);
well-preserved clam shell lcm at2.33m: few shell
fragments about lmm from 2.33m and down .........2.69

CORE BO2

Sand, olive-gray (5Y 512), fine- to very-fine-grained; mi
caceous; massive; scattered shell fragments about lmm;
color changes ftroughout as follows: very-dark-gray
(5Y 3/1) at 0.5Im; olive-gray (5Y 5l!) ar 1.37m; dark-
gray (5Y 4/I) at 1.62m .......... .............2.68

COR.E BO3

Sand, olive-gray (5Y 5f2), fine- to very-fine-grained; mi-
caceous; massive; scattered shell fragments, well-pre-
served articulated Ezsis 2cm; color changes throughout
as follows: very-dark-gray (5Y 3/1) at 0.55m; olive-gray
(5Y 5 2) then very-dark - gray (5Y 3 / l) ; l. 5cm long piece
of woodat 1.83m; gastropod 0.7cm long at2.20m...2.44

Sand, very-dark-gay (2.5Y 3/0), fine- to very-fine-grained;
micaceous; massive; scattered shell fragments ....... l. I 3

CORE BO4

Sand, olive-gray (5Y 52),frne- to very-fine-grained; mi-
caceous; massive; scattered shell fragments up to 2cm
long, Ensis, clam; clayey silt pod at 0.88-0.94m; color
changes to dark Cray (5Y 4/l) at 1.00m ..................1.89
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Thickness
(meters)

CORE BO5

Sand, very-dark- gray (2.5Y 3 l0), fine- to very-fine-grained;
micaceous; massive; sparse shell fragments of 1- 2mm

.2.00

Sand, very-dark-gray (5Y 3/1), fine- to very-fine-grained;
micaceous; massive; sparse shell fragments of 1-2mm

1.07

CORE VT

Sand, fine-grained; with clay pods...................................0.49

Sand, medium-grained; with clay pods............................0.83

Sand, coarse-grained......... '....0.17

Sand, coarse- grained; coarsening toward bottom ............ 1.5 1

Sand, coarse-grained; andgravel; iron oxide stain....... ....1.52

Sand, medium- and fine-grained.....................................0.48

Sand, coarse-grained; andgravel............. ....0.40

Sand, medium-grained; heavy iron-oxide staining this inter-
val at 0.06-0.14m ............. ..................0.60

coRE v2

Sand, fine-grained; small amount of mud .......................1. 18

Sand, medium-grained; shell fragment3-4cm this interval at
0.21m .......... ..................0.25

""1* ll T:*T:::i: ::::::::::: :1 T::'11

Mudlayer..... .....0.03

Sand,fine-grained............ ......0.17

Mud, compact; with rock fragments (5cm) .....................0.16

Mud, compact; with scattered shells......... ....0.31

Shell layerwith mud......... .....0.06

Sand, mixed; plastic mud.-............ .............0.58

COREV3

Sand, olive-gray (5y 42), coarse- to medium-grained; rare

shell fragments up to 1.5cm .......... .....0.39

Thickness
(meters)

Sand, darkolive-gray (5Y 3 2), fine-grained; silty; massive;

some mud balls near bottom; rare gtavel; grading

into below ......'...........""0'91

Sand, dark-olive-gray (5Y 32), medium- !o coarse-grained;

rare shell fragments (oyster shells tn 5cm); some

mud near bottom ...........0.60

Clay, greenish-gray (5GY 5/l), plastic; intemrpted bylayers
of coarse sand 2cm thick this interval at0.32-0-70m;
some iron staining .........0.90

Sand, greenish-gray (5GY 5/1), coarse-grained; and mud
,...........0.24

Sand,olive-gray (5Y 52),coarse-grained ....0.20

Clay, greenish-gay (5GY 5i1), plastic .....0.13

Sand, light-olive-brown (2.6Y 5/6), coarse-grained; and gpvel
massive; iron stained (in part)........ ......0.85

Clay, olive-gtay 6Y aD),plastic.........'...........................0.13

CORE V4

Sand, fine- to medium-grained; rare shell fragment;
whole skate or ray egg case .....................................0.40

Sand, fine-grained; interbedded with medium- to coarse-
grained sand and large clay pods; 2.5cm clam shell and

other shell fragments ..'..0.50

Sand, fine-grained;bottom 10cm includessomecoarse-grained

sand ............. ..................0.35

Sand, medium- to fine-grained; small clay pods; grading into
beIow.......... ...................0.09

Sand, coarse-grained........ '....0-29

Sand, medium- to coarse-grained; and gfavel .................0.22

Sand, medium-grained........ .......................0.09

Sand, medium-grained; occasional pebbles up to 2cm; be-

coming coarser and more pebbly .......0.53

Sand, medium-grained........ ..'....................0.18

Sand, medium-grained; grading to coarse-gmined sand, and

gavel; clay pods ........'..0.39

Sand, coarse grained ............0.12
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Thickness
(meters)

Sand, fine- to medium-grained; with clast of pebbles and
medium-grained sand; grading into medium- to coarse-
grained sand wirh pebbles up to lcm ......................0.59

Sand, fine-grained.............. ........................0.09

Mud layer; pebbly fine sandbelow...................................0.06

Sand, fine-grained .............. .......................0.43

Mud, plastic .....0.03

Sand, medium-grained........ .......................0.22

Sand, medium- to coarse-grained ...................................0.53

Sand, fine-grained; silt; woodfragment.. ....0..07

Sand, fine-grained............... .......................0.52

Sand, hne-grained; mixed withgravel up to4cm thick.....0.07

Gravel, well-rounded; in sand-silt matrix; gravel up to2cm
thick............. ..................0.24

CORE V5

Sand, gray (5Y 5/1), fine-grained; silty; massive; rare
shell fragmenrs; dry.......... ..................1.0g

Sand, olive-gray (5Y 4z),medium- to coarse-grained; rare
shell fragments; some clay balls lcm; grading into
below .......... ...................0.23

Sand, olive-gray (5Y 4p) medium-grained; massive; rare* 
:::::::::::: ::1: ::::::i::: :::: ::l::,,,

Sand, olive-gray (5Y 4f2),frne-grained; massive; grading into
below.......... ...................1.10

Sand, light-olive-brown Q.5Y s!4),medium- ro coarse-
grained; rare gravel ,......1.29

The following 50 cores were acquired during the summer
of 1988. For this project, deep penetration was attempted at
16 sites. When vibracoring refused to penetrate ttre offshore
sediments, the core was removed and labeled..RUN-l,,. The
vibracorer was placed again on the sea floor and water was
purnped through the empty core liner, tius.Jetting,, down to
about the same depth where refusal was previously encoun-
tered. Vibracoring began again at this new depttr below the
sea floor; this core section was labeled "RUN-2". This pro-
gedure was repeated to attain a trotal penetration of up to 20
feet.

Thickness
(meters)

CORE Cl

Sand, olive-gray (5Y 5/2), medium- ro coarse-grained; shell
fragmenls (up to 3cm, bivalves); coarse-grained sand
abundant in this interval at 0.40-0.75m; color grading
downwards ....................0.85

Sand, medium- to coarse-grained; scattered shell fragments (a
few mm) ........................0.35

Sand, very-dark-gray (5Y 3/1), fine-grained; micaceous; scat-
tered shell fragments (a few mm) ......0.34

Sand, very-dark-gray (5Y 3/l), fine- 0o very-fine-grained;
micaceous; shell fragments (up to 2cm); 6cm clam frag-
ment this interval at 0.26m ..................0.31

Silt, sandy,very-fine-grained; scatteredshell fragments..0.05

Sand, very-dark-gray (5Y 3/1), fine- to very-fine-grained;

""*:1 :::l ::::::::: "'* i::::::: T::::ili,o
Sand, olive-gray (5Y 5f4,fine-grained; micaceous; shell

fragments rare(a few mm); scattered silty lamina .....0.84

Sand, gray (5Y 6il) dry; fine-grained; micaceous; very few
shell fragment ................... ..................0.91

Sand, dark-gray (5Y 4/l),medium- to fine-grained; scattered
shell fragments (up to lcm); scattered mud pods; grading
into below ......................0.50

Sand, gray (5Y 5/l),fine-grained; micaceous; scattered shell

"'-"::: T::T::: :ii: iliili i i': T:T1,
Sand, dark-greenish-gray (5GY4/1 ) fine- to very-fine-grained;

silty; micaceous; abundant pods of clayey silt; scattered
shell fragments (a few mm) .................1.45

coRE c2

Sand, very-dark-gray (2.5Y 3n), fine-grained; micaceous;
HrS smell;abundant mud pods; shell fragments at top up
to 5cm; shell fragments at the bottom .....................0.37

'""1 1ll ll1l 91 111l: llT*::i:::T::::: ::;li6

Sand, dark-gray (5Y 4/l), fine grained; micaceous; mudpods;
shell fragments ................. ..................0.78

Silt, dark-gray (5Y4l1), clayey; with sandpods, fine-grained;
few shell fragments .......0.20

"n' 31_Ti1 il: 11'l: 1111:: :::: :Ti :it_@317
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Thickness
(meters)

Silt, dark-gray (5Y 4/1), clayey; with scattered pods; gastro-

pod in this interval at 0.75m ..............1.22

Sand, very-dark-gray (5Y 3/1), fine-grained; and clayey silt;
interlayered - layers about lcm; micaceous ..........'0.93

Sand, very-dark-gray (5Y 3/1), medium-grained; shelly; mud
pods of silty clay and clayey silt lcm thick ............0'50

Sand, very-dark-gray (5Y 3/1), medium-grained; shelly ..0.05

Sand, dark-gray (5Y 4/1), medium-grained; shelly; pods of
siltyclay...... ........'..........0.45

Sand and clayey silt, shelly, interlayered.........................0.10

Sand,medium-grained; shelIy.................. ....0.20

Sand, shelly, and clayey silt; interlayered .......................0.30

Sand, medium-gpined; very shelly ..........0.10

CORE C3 RUN-I, RUN-2

Run-l
Silt, black (2.5Y 210); clayey; fluid mud; strong sulfur smell

0.10

Sand, very-dark-gray (5Y 3/1), hne- to very-fine-grained;
micaceous .....................0.45

Sand, fine- to very-fine-grained; and silty clay; interlayered,
( I -4cm); micaceous; slightly shelly ttris interval at 0.55m

0.68

Clay, silty ........0.12

Sand, fine- to very-fine-grained; micaceous; some shell hash;

gasropod this interval at 0.09m ..........0.19

Sand, dark-gray (5Y 4/1), fine- to very-hne-grained; mi-
caceous; some mud; scattered shell fragments .'.....0.36

Sand, fine- to very-fine-grained; clay and silt; interlayered
0.r2

Sand, dark-gray (5Y 4/1), fine-grained; micaceous; shell
fragments .......................0.81

Run-2 penefration-6.03m, recovery-3.05m

Silt, black (2.5Y 2/0); clayey; (fl uid mud) .....................0. I 0

Sand, fine-grained; micaceous ; scattered shell fragments

Thickness
(meters)

Sand, very-dark-gray (5Y 3/1), fine- to very-fine-grained;
micaceous scattered shell fragments; interlayered with
srlty clay; lcm shell layer in this intewal at 0.92m

....0.95

Silt, clayey .......0-15

Sand, fine-grained; micaceous; scattered shell fragments
,...........0.10

Sand, fine-grained; clayey silt; interlayered; micaceous;

scattered shell fragments........"............................'...0.23

Shell fragments, 10cm long ...........'. .........0.04

Sand, dark-gray 6Y a/D,fine-grained; micaceous; very few
mud pods; shell hash .....0.48

Sand, fine- to very-fine-grained; micaceous; interlayered
with silty clay and clayey silt; slightly mottled ......1.14

CORE C4

Sand, very-dark-gray (5Y 3/1), medium- to fine-grained; mi-
caceous; shetly; shell fragments ....'............"...........0.60

Sand, medium- !o fine-grained; shelly; interlayered with silty
clay pieces of wood this interval at 0.28m ...............0.35

Clay, silty; with sand laminations (shelly and medium-grained
'sand, 

lcm thick) ........... ...-'.................0.61

Clay, silty ..'..--.0.32

Sand, fine- to medium-grained; micaceous; few shell frag-

ments; grading to medium-grained sand .....'. "........0.32

Sand, medium-grained; micaceous; piece of wood 6cm long

thisinterval at 0.77m........... ..................1.14

Sand, fine-grained; micaceous; few shell fragments ........0'28

coRE c5

Shells and shell hash, quartzose sand, hne-grained; (bivalves)
...0.42

Sand, fine-grained; micaceous; with laminations of shell hash

and clayey silt (less ttian lcm thickness); scattered shell

hash ............. ..................0.78

Sand, very-dark-gray (5Y 3/1), very-hne-grained; muddy;
grading intovery-fine-grainrd sandy mud...................0.3 I

.0.25
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Thickness
(meters)

Sand, very-dark-gray (5Y 3/1), fine- to very-fine-grained;
muddy; micaceous ; with pods of very-fine-grained sandy
clayey silt............... .......1.55

Sand, very-dark-gray (5Y 3/1), fine- to very-fine-grained;
muddy; micaceous; wittr pods of very-fine-grained sandy,
clayey silt; some scattered shell hash; shelly layer thij
interval at 0.34-0.39m ........................1.55

Sand, fine- to very-fine-grained; muddy; shelly ............0.39

Sand, fine- to very-fine-grained; muddy; micaceous; with
pods of fine-grained sandy clayey silt ....................0.95

Sand, fine- to very-fine-grained; micaceous; small amountof
silt ............... ....,.............0.15

CORE C6

'""i:':::::::Tl T::::::::::::'j"* :::1 l':*:::f ,o

Sand, fine-grained; muddy; shelly...................................0.10

'^"1 T:-::::::::::::::::::::*:::T"*::3,,
Sand, very-dark-gray (5Y 3/l), fine- to very-fine-grained;

pods of silty clay up to 15cm thick; scattered shell

il*:::.T.T.thick 
shell layer in rhis inrerval at 0.03m

Sand, very-dark-rr", (r; ;;;; . ;;;;;i, 
t

alternating layers with scattered shell fragments and silty
clay; lamination thickness ranges from less than lcm !o
lOcm; micaceous .............. .................1.54

Clay, very-dark - gray (2.5Y 3 /0) ; silty; some very-fine-grained
sand; massive .................. ...................0.47

Sand, dark-gray (5Y 4ll), fine- to very-fine-grained; mi-
caceous; shell fragments (including gastropod, EnsiJ, up
to 2cm almost a shell hash; silt and clay layer this interval
at 0.14-0.20m ................0.28

Sand, dark-gray (5Y 4/l), fine- to very-fine-grained; mi-
caceous; massive ..........1.01

CORE C7

Sand, black (2.5Y 2/O),fine- to very-fine-grained; massive;
small mud pods; abundant small shell fragments (a few
mm); sandy shell layer (Ensis,oyster shell, to 4cm) this
interval at0.25-0.34m ........................0.34

Thickness
(meters)

Sand, dark-gray (5Y 4/l), fine- to very-fine-grained; mi-
caceous; scattered shell fragments (a few mm) ..........0.5 I

Shell layer, bivalves (lcm) and fragments up to 3cm .......0.04

Sand, dark gray (5Y a/l), fine- to very-fine-grained; scattered
shell fragments; increasein mud contentatbottom (slightly
muddy sand) .......... .......0.65

Sand, dark-gray (5Y 4ll), fine- to very-fine-grained; shell
fragments (bivalve, to 4cm) ......................................0.26

Sand, medium- to coarse-grained; quartzose; abundant shell
fragments (up to lOcm clam shell, also gastropods)...0.25

Sand, olive-gray (5Y 52), medium- to coarse-grained; shell
fragmentsrare (afew mm)... ................0.26

Clay, dark-gray (5Y 4/l),silty; plastic.. ......0.11

Mud, medium-grained, sandy; shell fragments rare .........0.20

Sand, gray (5Y 5/1), medium- to coarse-grained; shell hash;
and fragments up to 3cm .....................0.43

Clay, very-dark-gray (5Y 3/l), silty; with shelly medium sand
pods orlenses (upto 3cm thick); plastic mud.............0.68

CORE C8 RLIN-I, RL]N-2, RUN-3

Run-l
Sand, olive-gray (5Y 4f2),fine- to medium-grained; abundant

shell fragments (lcm bivalves and smaller fragments);
grades into below ..........0.26

Sand, very-dark -gray (5Y 3 /l), fine-grained; micaceous; scat-
tered shell fragments ......0.36

Shell hash, (lcm bivalve and fragments to 4cm); with sand,
coarse-grained ...............0. l0

Sand, olive (5Y 4/4),fine-grained; some fine parallel lamina-
tions; scattered shell fragments; micaceous ............0.32

Run-2 jetted -2.07 m, penetration-3.08m; recovery- 1.46m
Sample 8-2 continues into core 8 Run-2
Sand, olive (5Y 4 /4), fine-grained; some parallel laminations;

micaceous; scattered shell fragments, (lcm bivalves and
smallerfragments)............. ...................1.45

Run-3 jetted-3.05m; penetration-6.04m; recovery-2.9Om
Clay, olive-gray (5Y 4[),plastic; with lenses of fine-grained

sand; up to 2cm thick ............ .............0.42

Sand, dark-gray (5Y 4ll),fine-grained; abundant shell in top
half of layer (lcm bivalves and smaller fragments); mi-
caceous .....0.25
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Thickness
(meters)

8l

Thickness
(meters)

Mud, dark-gray (5Y 4/l),plastic; sandy; shell fragments
............0.13

Sand, olive-gray (5Y 412), tne-grained; micaceous; scattered
shell fragments; and mud lenses this interval at 0.00-
0.03m and 0.05-0.07m ......................'0.73

Sand, olive-gay (5Y 42),frne-grained; micaceous; scattered
shell fragments.................. ..................0.65

Mud and fine-grained sand pods; gradual color change...O.15

Sand, very-dark-gray (5Y 3/1), fine-grained; with mudlenses
to 2cm thick; micaceous; scattered shell fragments

..0.44

Shell hash, mostly bivalves of <lcm ........0.07

CORE C9

Sand, very-dark-gray (5Y 3/l), fine-grained; micaceous; shell
fragments; (mostly lmm, also one Ensis 6cm long, gas-

ropod of 2cm); layer of silty clay and shell (lOcm thick)
this interval at0.52-0.62m; a few lenses of muddy sand
(lcm thick) ....................1.55

Sand, very-dark-gray (5Y 3/1), fine-grained; micaceous;
widely scattered shell fragment"s ( 1 m m) .................0.7 2

Sand, very-dark-gray (5Y 3/1), fine-grained; silty; micaceous;
pods of clayey silt and very-fine-grained sandy silt; few
scattered shell fragments (lmm) ........0.80

Sand, very-dark-gray (5Y 3/1), fine- to very-fine-grained;
muddy; micaceous; abundant shell fragments (1 to sev-
eral mm); pods of clayey silt and very-fine-grained sandy
silt; in this interval shell fragment 3cm at 0.88m; piece

of wood (saved for dating) at 1.05m .......................1.73

CORE ClO RUN-I.RLIN-2, RUN-3

Run-l
Sand, very-dark-gray (5Y 3/1), fine-grained; shelly; mi-

caceous; (shells to lcm, bivalve) .......0.09

Sand, fine-grained, micaceous; interlayered with plastic silty
clay and micaceous shelly fine-grained sand; layers of <l
to l0cm thick; concentration of shells (a few mm) this
interval at 0.34-0.46m ........................0.62

Clay, very-dark-gray (5Y 3/1); silty; plastic ...................0.46

Sand, fine- to very-fine-grained; muddy; micaceous ....0.04

Shell hash, very-dark-gray (5Y 3/1), fragments up to 6cm
oyster shell and many lcm whole bivalves ............0.19

Clay, silty; shell hash; 7cm oyster shell ......'..................0.06

Sand, very-dark-gray (5Y 3/1), fine- to very-fine-grained;
micaceous; with pods of silty clay (scattered, less than or
equal to lcm thickness) and scattered concentrations of
shll fragments (a few mm) shelly layer this interval at

1.45-1.47m(<1cm whole bivalves) ....................'.... 1.59

Run-2 jened-2.68m, penetration4.9Tm, recovery- 1.46m

Sand, fine-grained; micaceous; few pods of silty clay (<lcm
thick) scattered shell fragmens (lmm) concentration of
shell this interval at 0.54m (lcm bivalves) ...........1.39

Run-3 jened-3.72m, penetration-6'04m, recovery- 1.52m

Sand, very-dark-gray (5Y 3/1), hne- to very-fine-grained;
micaceous; scattered shell fragment (lcm bivalve); pods

of silty clay (l-3cm) ......1.16

Shell hash (<lcm fragments and whole bivalves) .....'...0.05

Sand, very-dark-gray (5Y 3/1), fine- to very-fine-grained;
micaceous; scattered shell fragment (lcm bivalve); pods

of silty clay (1-3cm) .....0.22

CORE Cl1RUN-I,RUN-2

Run-1
Sand, dark-gray (5Y 4/1), medium- to coarse-grained; shelly,

(fragmens to 5cm)......... ....'...............0.75

Shell hash, dark-gray (5Y  /1); sandy, medium- to coarse-

grained (fragments up to 5cm) ..........0.20

Sand, dark-gray (5Y 4/1), medium-grained; scattered shell

fragments .........-............0.23

Sand, olive-gray (5Y 52), medium-grained; scattered shell
fragmens (<1cm); shell layer this interval at0.54-0.57m;
layer of shelly muddy sand, very-dark-gray (5Y 3/l) this
interval at 0.93-0.97m .........'..............1.14

Run-2 jetted-3.51m, penetration-6.04m, recovery-3.20m
Clay, very-dark-gray (5Y 3/1); silty; top 1-2cm (whole and

fragments of oyster shell up to 4cm long) ...........-..0.92

Sand, very-dark- gray (5Y 3/1), very-fine-grained; silty; clayey;

few scatteredshellfragments................'.....................0.67

Sand, very-dark-gray (5Y 3/1), very-fine-grained; clayey;
silty; few pods of silty clay Qcm thic$; mud content
increases toward bottom ..............'..................-...'... 1.57
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Thickness
(meters)

Run-2 jetted- 1.98m, penetration- 2.59m, recovery-0. 55m
Sand, dark-gray (5Y 4/l), fine-grained; micaceous; scat-

tered shell fragments (mostly 1-2mm, also a bivalve of
2cm) ............

CORE C19 RUN-I, RUN-2, RUN-3

Sand, fine- to coarse- grained; silty; and gravel; micaceous;
shell fragments up to 3cm ............. .....0.10

Run-2 jetted- 1.83m, penetration-4.88m, recovery- 1.62m
Sand, dark-gray (5Y 4/f), fine- ro very-fine-grained; mi-

caceous; scattered shell fragments up !o 6cm; shell frag-

:::: :T ::: :::T:::::l* :::* : :,%,
Sand,light-gray (5Y 6/1), medium- wirh some fine-grained;

shell fragments up to 6cm Oivalve); this interval at 0.00-
0.06m; pod of fine- to medium-grained sand, slightly
silty this interval at 0.39-0.43m .........0.46

Run-3 jetted-3.38m, penetration-S.89m, recovery-2. t0m
Sand, medium- with fine-grained; widely scattered gravel and

shell fragments; gravel up to 5cm; shell fragments up to
4cm; scattered pods of mud (lcm size); cobble this
interval at 1.85m ...........1.20

Sand, fine-grained; pod ofsilty fine sand this interval at 0.03-
0.07m .......... ..................0.38

CORE C2O RUN-I, RUN-2

Run-1
Sand, dark-olive-gray (5Y 3p), coarse- with some fine-

grained; scattered shell fragments up to 3cm ...........0.27

Cobble; sandy siltstone, in f,rne- to medium-grained sand;
rounded gravel ; shell fragments ...............................0. 1 8

Sand, dark-gray (5Y 4ll\,fine-grained; shelly; pods ofsilty
sandandgravelly shell hash, shell up ro l-2mm........0.37

Shell fragments in silty clay marix with fine- to medium-*1 * 
::i T:::: :::1 "'*::: llil 111,0

Clay, silty; lenses of fine- !o medium-grained sand; also
gravel; lenses less than lcm thick; some mica........0.30

Thickness
(meters)

Clay, dark-gray (5Y 4ll),slightly silty; lensesof medium- ro
fine-grained sand; micaceous; lenses <lcm; thin parting
of clayey silt <lmm, black this interval at 0.43m and
0.72m .......... ..................1.27

Sand, fine-grained; micaceous; with silty clay layen up to
.5cm thick .....................0.09

Run-2 penetration-6.04m; recovery-5.09m
Sand, dark-grayish-brown (2.5Y 4[),coarse- to medium-

grained; shell fragments (up to 6cm) and rounded gravel
(up to 2cm) increasing in abundance downward .......0.50

Cobble, showing alternating layers of sandstone and siltstone;
pebbles and shells common ...............0.06

Sand, dark-gray (5Y 4/l), fine-grained; abundant shell frag-
ments (up m 2mm) and some rounded gravel (<lcm);
shelly layer this layer at 0.83-0.84m .....................0.44

Shell hash, sandy; fragments up to 3cm, some gravel; silty
clay pods .......................0.08

Sand, fine-grained; some silt................ ......0.03

Clay, dark-gray (5Y 411), silty; micaceous; fine-grained sand
laminations (up to lmm); crossbed of silty fine-grained
sand and gravel <3cm thick this interval at 0.26m

Clay, dark-gray (5Y 4/l), micaceous and silty, alternating
with beds of micaceous silty fine-grained sand; layering
ranges from <lmm to lcm for sandy layers and <lmm to
5cm for clayey layers; sporadic pods of silty medium-
and hne-grained sand; sandy layers begin to range in

:::::::: ::::::: : ::::i::::* :i: l ::i"?

CORE C21

Sand, olive-gray (5Y 52), coarse-grained; few scattered
shell fragments.................. ..................0.40

Sand, olive-gray (5Y 5fl),course-grained; and gravel; abun-* :-o*:: lltl::T T:: 1:::: :TllTsx?

Clay, gray (5Y 4ll), silty; plastic; with coarse-sand pockets
this interval between 0.04-0.09m ......1.y

coRE c22

Sand, olive-gray (5Y 4f2), coarse-grained; lot of shell frag-
ments up to 6cm long) ....0.40

.0.39
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Thickness
(meters)

Sand, olive-gray (5Y 412), coarse- to medium-grained; scat-

teredshellfrgaments......... ....................0.45

'""T1::: T: lll 13l: T1T::::T1: 
* 

:::%:t?

Sand, medium-grained........ .......................0.15

Sand, olive-gray (5Y 42),coarse-grained; shell fragments up
to4cm long ............. .......0.06

Sand, medium-grained .........0.09

Sand, coarse-grained; shell fragments up to4cm long......0.03

Sand, medium-grained ..........0.07

Sand, medium-grained; abundant shell fragments ...........0. I 5

Sand, gray (5Y 4/l), medium-grained ...........................0.40

S and, medium -grained; abundant shell fragments ........0.05

Sand, medium-grained; big oyster shell this interval at 0.30m
.0.40

Sand, medium- to fine-grained; scattered shell fragments
.0.15

Sand, very-dark-gray (5Y 3/1), fine-grained; scattered shell

:::::::: 
*::Y::::1 

:l: ::* ::111il"

Sand, coarse-grained ............0.04

Sand, very-dark-gray (5Y 3/1), fine- to medium-grained;
small amounts of silq scattered shell fragments .....0.08

Sand, olive-gray (5Y 4f2),medium- to coarse-grained; gravel
(quartz) up to 2cm .........0.10

Sand, olive-gray (5Y 4 f2), medium- to coarse-grained ...0.69

Sand, olive-gray 6Y afD,medium- !o fine-grained; scattered
shell fragments; scattered gravel (quartz and rock) up to
2cm ............. ...................0.40

CORE C23

Clay, very-dark-gray (2.5Y 3/0), silty; smelly; small silty
sand pocket this interval at 0. 17-0.19m; shelly layer this
interval at 0.96m ...........1.55

Sand, silty; possibly washed in ......................................0.06

Clay, black (5Y 2.5/D, si1ty.............. ........0.31

Thickness
(meters)

Sand, dark-gray (2.5Y 4n), silty; laminations of coarse- to
medium-grained sand up !o 2cm thick; very micaceous;

no shell fragments .........0.78

Sand, very-fine-grained; micaceous ..........0.36

Sand, dark-gtay (5Y 4/1), very-fine-grained; micaceous
..0.70

Sand, coarse-grained ............0.05

Sand, very-fine-grained; micaceous; silty clay this interval
at 0.00-0.02m ................0.10

Sand, gray (5Y 5/1), coane-grained; grading into below
0.55

Sand, medium-grained........ .......................0'16

Sand, dark-gray (5Y4l1), medium- !o coarse-grained......0.59

S and, coarse-grained; gravel and pebbles up to 2cm .........0.20

Sand, medium- to coarse- grained........ '.....0.55

Sand, fine- to very-fine-grained; micaceous; shelly layer with
fine-grained sand shell (biodetritus) to 5cm long, this
interval at 0.07-0.15m ........................0.21

CORE C24

Sand, dark-gray (5Y4l1), coarse- to medium-grained......0.9 I

Sand, dark-gray $Y al\,coarse-gnined; and gavel; scat-

tered shell fragments up to 8cm ....'.....0.30

Sand, dark-gray (5Y  ll),medium- to fine-grained; higher
concentration of finer grained material at bottom; some

well-preservedbivalves 3-4cm long this interval at 0.35m

Sand, coarse- to medrum-gpined; scattered shell fragments
..0.13

Sand, dark-gray Q.5Y 4/1), medium- to fine-grained; scat-

teredshellfngments......... ....................1.16

Clay, silty; interlaminated with medium- to fine-grained sand

up to lcm thick............ .......................0.06

Sand, fine-grained; shell fragments up to 7cm long ........0.20

CORE C25

Clay, dark-gray (5Y 4/l), silty; very silty, medium-grained

..0.40
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Thickness
(meters)

sand pods in this interval ar 0.03-0.12m (with scattered
shell fragments), and 0.16-0.2Am,and 0.50-0.52m (with
shell fragments up to 2cm), and 0.70-1.03m, and l.19-
1.21m (with scanered shell fragments), and l.3l-1.33m
(witl medium- to fine-grained sand) ........................ 1.35

Sand, gray (5Y 5/l), coarse-grained; shell fragments; be-
comes silty towards bottom; silty clay pod this interval at
0.20m .......... ..................0.50

Sand, dark-gray (5Y 4/l), fine-grained; silty ..................0.10

'*: lli lll l'll T*::::1 1"* ::::.Tli:,,
Sand, coarse-grained ............0.45
Clay, silty ........0.9

Sand, coarse-grained; cobble (5cm) ...............................0.06

Clay, dark-gray (5Y 4ll),silty; and fine- ro very-fine-grained
sandlaminations upto 3cm ttrick ........0.65

Sand, dark-gray (5Y 4/l), very-coarse-grained; and gravel;
large shell fragments up to 8cm; silty clay lens this
interval at0.44-0.45m ........................0.45

Sand, gray (5Y 5/1), coarse- to medium-grained .............0.53

CORE C26

Sand, olive-gray (5Y 5f2), fine- to very-fine-grained; mi-
caceous; fine-grained sand with shell hash; fragments up
to lcm this inrerval at 1.10-l.l4m and at 1.26-1.28m;
silty, fine-grained sand laminations lcm thick at l.Z0-
1.25m; silty clay layer at l.6Gl.64m; color changes ro
dark-gray (5Y 4lDatt.Z{m ..............1.21

Sand, fine- to very-fine-grained; micaceous; some scattered
shell fragments; shell fragments up to 8cm long this
interval ato.20-0.25m concentration of shell fragments
at 0.33-0.36m ................0.69

Sand, medium-grained; shell fragments up to ?*m andclay
balls 2cm dia............... .......................0.13

Sand, fine-grained; silty; silty clay pod this interval at 0.16-

113i llll 1i i""^ :::_l::* ::l*:lJ[b
Clay, very-dark-gray (5Y 3il), silty; laminarionsof siltyfine-

grained sand; sand laminations up to lcm thick; color

::""* : 
*: 

::11 ::::1? ::::l::::i ili:1it ,,
Sand, fine-grained; silty; with silty clay laminations; clay

Thickness
(meters)

laminations vary between lcm and 10cm thick; concen-
tration of bivalve shells up to lcm long fine sand matrix
this interval at 0.04-0.13m; shell fragments up to 4cm
long at 0.54-0.56m; crossbedded (?) clay layer ar 0.56-
0.62m: concenEation of bivalve and gastropod shells up
to l.5cm, in fine sand matrixatO.62-0.69m ..............1.02

CORE C27

Sand, dark-gray (5Y 4/l), coarse- to very-coarse-grained;
scattered shell fragments .........................................0.12

Sand, dark-gray (5Y 4ll),fine-grained; micaceous; silty clay
lamination this intervalat0. 1 1m. ..............................0. 13

Sand, coarse- to medium-grained; sandy shell hash (shell

:T:T::: :: :: ::: :::l::: :T* ::3'l_1133,

' 
*i 

: ::::'i:: T::: ::::::::: :::::*:'l'*ff 3f

Clay, dark-gray (2.5Y 4/1), silty; shelly medium- ro coarse-
grained sand tlis interval at 0.08-0.1lm; silty sand pods
at 0. 12-0. l7m and 0.0.43-0.45m .............................1.20

Clay, dark-gray (2.5Y 4/l), silty; small well compacted sand
pod this interval at 0.03-0.05m ...........2.95

Silt, sandy; various amounts of fine sand.................. .......0.32

Cobbles to coarse-grained sand; (quartz); small mud pod this
interval at 0.10-0.15m ........................0.30

CORE C28

Sand, medium- to fine-grained; colors as follows: light-olive-
gray (5Y 612) tp to 0.28m, dark-gray (5Y 4/l) up to
1.30m, light-olive-gray 1SV 62)W to 1.59; shell frag-
ment 2cm long this interval at0.44m: exhibits planer
bedding at 0.50-0.60m; silty clay layer thins from 3cm ro
<0.05cm atl.99-2.02m ......................2.12

Sand, dark-gray (5Y 4/l), fine- lo very-hne-grained; mi-
caceous; scattered shell fragments <0.05cm; concentra-
tion of shell fragments some medium-grained sand this
interval at 1.62-L.72m; gradingintobelow..................2.08

Sand, medium- to coarse- grained .............0.15

Sand, dark-gray (5Yall), fine- to medium-grainedwith inter-
laminations silty clay; silty clay 3mm-lcm ttrick; sand 1-
3cm thick .......................0.67

Sand, dark-gray (5Y 4/l), medium-grained; scattered shell
fragments up to lcm ......0.26
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...0.45

Thickness
(meters)

Sand, dark-gray (5Y 4/1), fine- to very-fine-grained; silty;
widely scattered shell fragments; becomes slightly coarser
thisintervalat5.75m........... ..................Lm

CORE C29

Sand, olive-gray (5Y 52),meAium- to fine-grained; some silt;
scattered shell fragments up !o 2mm; concentration of
fragments this interval at 0.98 - I .02m; and at 0.95 - 1.4 5m
(these up to 3cm); color changes to dark gray (5Y 411) at
1.50m........... ..................2.33

Clay, dark-gray (5Y 4/1), silty; well+ompacted; less com-
pacted mud pods this interval at 0.18m and 0.32m and

llli: 11*:i::i::: :'?:7'Tl .,.l.'-".l],n

coRE c30

Clay, dark-gray (5Y 4lI), silty; scattered shell fragments
<lmm; fine-grained sandy silt layer 3cm thick at a 45
degree angle this interval at 0.20m ....0.34

Sand, fine-grained; silty; shell fragments up to 3cm; peice of
wood 2cm long this interval at 0.08m ....................0.44

Clay, dark-gray (5Y 4/1), silty with interlayers and silty fine-
grained sand; with scattered shell fragments up to lmm;
clay layers 4-5cm; sand layers 15-20cm ..................0.56

Clay, dark-gray (5Y 4lI), silty ............. .....0.14

Sand, fine-grained; silty; scattered shell fragments to lmm
0.29

Clay, dark-gray (5Y 4lD, silty; widely scattered shell frag-
ments <lmm well compacted; shell fragment.2cm long
this interval at 0.74m ....1.69

Clay, dark-gray (5Y 4lD, silty; shell fragments absent; air
pockets in center ofcore this interval at 0.13-0.17m and
0.46-0.64m ....................1.64

CORE C31 RUN-1, RIJN-2

Run-l
Sand, pale-yellow (5Y 74), medium-grained; scattered shell

fragments up to lmm; clam shell 3cm this interval at
0.3 I m; color changes to very-dark-gray (5Y 3/1) at 0. 1 5 -
1 .20m (bioturbation), pale-yellow (5Y 7/4) at 1 .20- 1.40m,
dark-gray (5Y 4lD at 1.45-2.00m (bioturbation); me-
dium- to coarse- grained sand with higher concentration
of shell fragments at2.40-2.54m, and at 2.87-2.92m

............3.05

Thickness

Run-2 penetration-3.Ilm,recovery -2.99m 
(meters)

Sand, dark-gray (5Y 4lt),fine-grained; some silt; shell frag-
ments upto2mm; plastic plug this intervalat0.35-0.45m

Sand, dark-gray (5Y 4/1), fine-grained; silty; scattered shell

:1TT::: : T:: ::: ::::i : ::: 1*: ::::::::fi?
Silt; sandy, fine-grained; scattered shell fragments <lmm

0.27

Sand, coarse-grained; silty; shell fragments <2mm; upper
contact at 45 degree angle ........... .......0.16

Silt; sandy, fine-grained; shell fragments <lmm ...........0.06

Sand, coarse-grained; silty; upper contact at 45 degree angle
..0.09

Sand, dark-gray (5Y 4/l), fine-grained; silty; scattered shell
fragments up to 4cm..... .............'.'......0.26

coRE c32

Sand, dark-gray (5Y 4ll),fine-grained; silty; scattered shell
fragments up to 2mm; large shell fragment (3cm long)

i:: ::::i 1 :l::: ::-"'* ::T:::::*i lii'
Silt; fine-grained, sandy; scattered shell fragments <lmm

..0.11

Sand, dark-gray (5Y 4/1), coarse-grained; silty; grading into
fine-grained sand this interval at 0.04m; scattered shell
fragments up !o 3mm.... .................."".0.28

S and, fine-grained; scattered shell fragments ................0.49

Clay, silty ........0.05

Sand, fine-grained; scattered shell fragments .....'.'........0. 14

Clay, dark-gray (5Y a/1); several <lmm, silty -and lamina-
tions; silty, fine-grained sand layer this interval at0.l7-
0.18m; concentration of shell at botlom contact ....0.25

S and, dark-grayish-brown (2 .5Y 4 12),frne',grained; micaceous;

silty; silty-clay.lamination (lmm thick) this interval at
0.14m; horizontal be{ding visible; color changes to light-
olive-brown (2.5Y 514) at 0.1lm .......0.16

Clay, lighrolive.brown (2.5Y 514), silty; becomes coarser
from 0.30m and down; color changes several times in this
interval to gray (5Y 5/1) at 0.04m; and dark-gray (5Y 4/
l) at0.05m; and dark-grayish-brown (2.5Y 4/t)atO.30m

......0.45
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Thickness
(meters)

Sand, dark-gray (5Y 4/1), very-fine-grained; silty; micaceous;
color changes several times in the interval from 0. l3m to
bottom alternating colors of olive gray (5Y 412) and yel-
lowish- brown (IOYR 5/8) with fine material related to*:::* 

::::T:: T::::i_ :* :: l:::::3'?'d
Sand, laminations of silty, fine-grained and medium-grained;

laminations range from lmm to 0.5cm thick............0.15

'""1:1::: ::::::-T::1 ::: *::l :T::::l *
Sand, fine-grained; micaceous; mud lens <lmm this interval

at0.04m ....0.04

Sand, medium- to coarse-grained; and gravel .................0.03

Sand, medium-grained....... ........................0.08

Sand, medium-grained; and gravel ............0.04

Clay, fine-grained sand 1enses........... ........0.08

' ""TT:-T: il I 
* 

: T:::*: * :i :: :::::&",7

Sand, dark-gray Q.sY 4n), fine-grained; some silt; mi-
caceous; begin to have shell fragments with increasing
concentration with depth ....................0.20

Shell hash; some fine-grained sand; mostly bivalves up to
lcm with racegravel .....0.26

Sand, dark-gray Q.5Y 40),very-fine-grained; silty; mi-
caceous; widely scattered shell fragments; shelly layer
this interval at 0.10-0.12m .................0.57

CORE C33

Sand, black (2.5Y 6/0),fine-grained; silty; widely scattered
shell fragments; interlayers of silty clay ranging from
0.5-6.&m thick this interval from 0.0-0.95m; silty-clay
layers at 0.32-0.38m, and 0.45-0.48m (with .5cm layer of
coarse-grained sand below), nd 0.& -0.67m ; silty, fine-
to medium-grained sand layer at 0.50-0.57m; medium-
grained sand with shell fragments up to 4cm some silt at
0.68-0.73m; color changes to dark-gray Q.5Y 4/0) at
0.48m .......... ..................1.54

Sand, fine-grained; silty .......0.34

Clay, silty ........0.03

Sand, fine-grained; silty .......0.04

Clay, silty; witl several fine-grained sand lenses ..........0.05

Thickness
(meters)

Sand, dark-olive-gray (5Y 3fZ), coarse-grained; and gravel;
abundant shell fragments up to 5cm long; pod of mud this
interval at 0.06m ................. ................0.31

Sand, dark-gray Q.sY 410), fine-grained; very silty; mud
pods; scattered shell fragments ..........0.53

Silt, clayey; interlayered with silty clay, layers range l-?*mi
shell absent ....................0.13

'"': ::-":TI y:: ::: :::): :1':: 
*::T 

::: T:"J,,

Sand, dark-gray (5Y 4ll), fine-grained; silty; becomes less

:11 ::i i::i: T: ::::1 T 1T* ::l 
nlT,,o

Sand, dark-gray (5Y 4 / I), fine-grained; gravelly ...........0. 1 7

Gravel, black (2.5Y 2/0); with silty fine-sand; scattered shell
fragments ......................0.32

Silt, clayey; more clayey at top; some gravel at bottom
.0.16

Gravel, with silty fine-grained sand; scattered shell frag-
ments; gravelly silt layer this interval at 0.14-0.15m;
higher concentration of shell fragments with some me-
dium-grained sand loward bottom ...........................0.26

Silt, black (2.5Y 2lA),ctayey............ .........0.06

Gravel and shell fragments, with silty fine-grained sand and
some medium-grained sand ....................................0.25

Clay, silty; interlayered with clayey silt; with gravel; shows
horizontal bedding ........... ...................0.07

Gravel and scattered shell fragments; with medium- to coarse-
grained sand and silt............... ............0.17

Sand, gray (5Y 5/l), interbedding of silty, fine- and medium-
grained; clay ball this interval at 0.09m .................0.10

Sand, gray (5Y 5/1), medium- to fine-grained; and gravel;
trace clay; abundant shell fragments .......................0. 1 7

CORE C34

Sand, olive-gray (5Y 52), medium-grained; trace of coarse-

::i ::::T:* :i:. ::i:': ::::::i :T:::}:tB
Sand, fine- to medium-grained; widely scattered shell frag-

ments; mud lamination up to 2mm thick this interval at

3:1li: lTT*':::: TT:iTi il l il ? T{,,
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Thickness
(meters)

Sand, dark-gny (5Y 4/I), fine- to very-fine-grained; widely
scattered shell fragments; layer of abundant shell frag-
ments 2cm ttrick this interval at 043m ....................1.05

Sand, medium-grained; shell fragments............................0.02

Sand, dark-gray (5Y 4/1), very-fine-grained; silty; with layers
of medium-grained sand and shell fragments this interval
at 0. I 3-0. 14m, and 0.23 -0.26m; pod of coarse-grained
sand at 0.33-0.38m; 0.5cm thick layer of silty clay at
0.39m.......... ...................0.39

Sand, olive-gray (5Y 5 2), coarse-grained; shell fragments;
several mud pods ...........0.17

Sand, fine-grained; and shell fragments ..........................0.06

Sand, olive-gray (5y 52),coarse-grained; abundant shell
fragments .......................0.11

Sand, dark- gr ay (t5Y 4 / l) very-fine-grained; silty ..........0.52

coRE c35

Sand, medium-grained; in mud mafrix; shell fragments up to
4cm ............. ..................0.08

Clay, very-dark-gray (5Y 3/l); pods and discontinuous lami-
nations of fine-grained sand common; pods toward sur-
face con[ain medium-grained sand and mud; scattered
fragments of wood this interval at: l. I 5- 1.20m, and 1.3 5-
1.56m, and 1.80-1.95m; color changes to dark-gray (5Y
4/1) at0.80m; abundant fine-grained sand laminations at
4.15-4.60m; sand laminations increase in thickness and
interlayers of claybecome more silty and ttrinnerat5.25-
5.42m .......... ..................5.42

Sand, gray (5Y 5/1), medium- to fine-grained; grading to
very-fine-grained sand at bottom; interlayered mud and
fine-grained sand ttris inierval at 0.35-0.38m, and 0.42-
0.46m; trace of gravel at bottom contact this interval at
0.48m .......... ..................0.48

Clay, silt matrix; pods of green, compacted clay; scattered
shell fragments; colors : clay, dark-greenish-gray
(5GY /1); silt, dark-gray $Y afi) .....0.12

coRE c36 RUN_I, RUN_2, RLrN_3, RUN_4

Thickness
(meters)

Run-2 jetted- 1. 13m, penetration-2.41m, recovery- 1.37m

Sand, pale-olive (5Y 6/3), medium-grained; scattered shell
fragmens; plastic plug this intervalat0.22-0.32m; color
changes o olive-gray (5Y 512) this interval at 0.15m;
silty-clay pod with color ofdark-gray (5Y 4/1) this inter-
val at 1.02m; grades into below .........1.15

Sand, fine- to medium-grained; scattered shell fragments
...4.23

Run-3 jetted-2.35m, penetration-3.08, recovery- 1.07m

NOTE: top 0.4m of tube empty; measurements not exact; core
disnrbed
Sand, olive (5Y 5/3), medium-grained; abundant shell frag-

ments; color changes to grcy (5Y 5/1) this interval at

0.55m .......... ..................1.03

Sand, dark-gray (5Y 4ll),fine-grained; abundant shell frag-
ments.......... """""""""'0'33

Run-4 jeued-2.99m, penetration-3.96m, recovery- 1.0 I
Sand, gray (5Y 5/l), fine- to medium-grained; abundant shell

fragmens; darker colored parting this interval at 0.33m;
plastic plug this interval at0.77-0.87m .....................1.00

CORE C37

Sand, dark-gray (5Y 4ll),fine- to very-fine-grained; mi-
caceous; scattered shell fragments; concentration of shell
fragments mostlyEnsis this interval at0.12-0'l4m; lami-
nations of silty clay up to 2cm thick at 0.53-0.65m and

1.29-1.30m grading into below ..........2.00

Sand, dark-gray (5Y 4/1), medium- to fine-grained; shelly
layer in sand matrix, fragments up to 3cm this interval at

0.45-0.53m; shell layer in sand matrix, gastropods and
bivalves up io 8cm at0.75-0.80m '......0.82

Sand, dark-gray (5Y 4/I), fine- o very-fine-grained; mi
caceous; silty sand layer this interval at 0.3 I -0.33m ; silty
clay layers at0.46 and 0.56 (lcm) ..........................2.14

CORE C38

Sand, very-dark-gray (5Y 3/l), frne- to very-fine-grained;
micaceous; Ensis shell fragment 4cm long this interval
at 0.81-0.84m ................1.03

Sand, dark-olive-gray (5Y 312),coarse-grained; some gravel
.....0.08

Sand, medium-grained; silty ........................0.03

Sand, medium- to coarse-grained; shell fragments up !o 4cm
0.06
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Thickness
(meters)

Sand,_very-dark -gray (5Y 3 / l), medium- ro fine-grained; silty
clay this interval ar 0.00-0.01m .........0.22

Sand, very-dark-gray (5Y 3/l ), medium-grained ............0. 1 I

Sand, very-dark-gray (5Y 3/1), fine- to very-fine-grained;
mrcaceous .....................0.30

Clay, silty; some fine-grained sand; micaceous ..............0.15

Sand, coarse-grained; silty; and gravel; shell fragments up to
7cm ............. ...................0.2t

Clay, dark-gray (5Y 4lI),slighty silty; high degree of com-
paction; small pods of coarse-grained sand this interval at
l.&-1.74m;0.5cm thick layer of shell fragments thisintervalat3.20m ..........3.96

coRE c39

Sand, dark-gray (5Y 4/1), very-fine-grained; massive; scat-
tered shell fragments up to 4cm Ensis; dark band this
interval at 0.10-0.12m ........................1.54

Sand, medium-grained; and gravel; shell fragments..........0.05

Sand, fine- to very-fine-grained; some medium-grained sand;mrcaceous .....................0.22

Sand, coarse- to medium-grained; trace of gravel.............0.03

Sand, dark- gray (5Y 4/1), fine- to very-fine-grained; mi-
caceous; scattered shell fragments; trace of subrounded
glavel concentration of gravel and shell fragments up to
4cm this interval at 0.46-0.56m; piece of wobd 4cm lbng
at 1.28m; concentrarion of bivalve shells at 2.05 -2.09nr:
layer of silty, fine-grained sand at 2.79-2.g4m; layer of
silty clay x2.89-2.95m; shell hash wirh fragmenn up ro
3cm with coarse-grained sand at 3.29-3.Am: lamina-
tions of silty clay and silty, fine-grained sand up to lcm
thick at 3.42-3.46m .-......3.59

coRE c40

Sand, dark-gray (5Y 4/l), very-hne-grained; micaceous;
massive; widely scattered shell fragments ............. 1.45

Sand, dark-gray (5Y 4/t), very-frne-grained; micaceous;
massive; scattered shell fragments up to lcm; several
pods of silty, fine-grained sand this interval at 0.55-
0.70m; lcm wide shell layer (clams lcm at an angle) at
0.80m .......r.S:

Sand, dark-gray (5Y 4/l), very-fine-grained; micaceous;
massive; widely scattered shell fragments; lcm thick
Ienses of silty hne-grained sand common .................I.49

Thickness
(meters)

coRE c41

Sand, dark-gray (5Y 4/1), fine- to very-fine-gruned; silty;
micaceous; widely scattered shell fragments; in ttris
interval: lcm wide layer abundant shell fragments <lcm
oriented at 45 degree angle at 0.30-0.35m, horizontal
layer of abundant shell fragments 1cm at 0.42-0.44m,
abundance of Ensis at 0.20m .............1.31

Sand, dark-greenish-gray (5GY 4/l), fine- n very-fi ne-grained;
micaceous; silt$ widely scattered shell fragments up to
lcm; in this interval: decrease in sand and increase in clav
content at 0.37m; silty clay with scattered occuoences of
very-fine-grained sand at 0.55m; scattered coarse grains
of sand below 0.54m .......... ,...............A.74

Clay; some silt............... .......0.17

Sand, gray (5Y 5/l), medium- to coarse-grained; and gravel,
scatteredshell fragmenrs <l cm..................................0.36

Sand, medium- to coarse- grained........ ......0.03

Sand, gray (5Y 5/l), fine- !o very-fine-grained; widely scat-
tered shell fragments up to lcm; gathering of shell frag-

::::::*: 1T-::1': lllitllll::l1T,,u

coRE c42

Sand, very-dark-gray (2.5Y 3/l), very-fine- grained;
micaceous ......................0.13

'""1 ilT :::""' :: :::::: :::T:T::::::: :,ilT
Sand, medium- to fine-grained .......................................0.05

Clay, dark-gray (2.5Y 4/1); laminations of medium- ro fine-
grained sand and silty-clay up to 2cm thick ..............0.28

'""1 11:-Ti' 1:Tll: :::TiT::::: :: i:T, 0,

Sand, dark-gray Q.5Y 4/l),fine-grained; micaceous; scat-
tered shell fragments; silty sand layer this interval at
0.15m .......... ..................1.00

Sand, medium- tofine-grained; micaceous......................0.48

Sand, dark-gray (5Y 4/1), medium- to fine-grained; mi-
caceous; shell fragments up to 2cm .........................0.25

Sand, dark-gray $Y a/\,very-fine -grained; micaceous;
variable amounts of silt and clay along core; in this
interval: silty sand at 0.00-0.40m, clayey sand at 0.40-
0.70m; siltysandat0.T0-0.81m ...........0.81
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Thickness
(meters)

Thickness
(meters)

Sand, very-fine-gnined; silty; clayey; variable amounts of
silty clay along the core, no lamination pattem, looks
like disrupted lenses of sand, silt and clay; in this layer:
sirtvcrav raver 

ll3.l]-*:.:i:""r* :: L'TL..r.r,

Clay, dark-gray (5Y 4/1 ), silty; pods and stringers of silty fi ne-
grained sand; scattered shell fragments lmm along clay/
sand boundary; in this interval: 3cm pebble at0.92m;
becoming more sandy at 1.17m ..........1.38

Sand, gray (5Y5/l), medium- to fine-grained; micaceous
..0.11

CORE C43

Sand, dark-gray (5Y 4ll), fine- to very-f,rne-grained; mi-
caceous; mud pod this interval at 0.78-0.80m; layer of
coarse shelly sand, shell fragments up to 6cmatl.24-
1.30m .......... ..................1.77

Sand, fine-grained; widely scattered shell fragments; shell
fragments up to 3cm this interval at 1.48m ...............1.48

Sand, fine-grained; interlaminated with silty clay; lamina-
tions up !o 2cm thick ......0.25

Sand, dark-gray Q.5Y 4/l), very-fine-grained; micaceous;

::i :i:: 
* 

::: :::l:T::::::::1 ::::'::5.'

CORE C44

Sand, dark-gray (5Y 4ll),fne- to very-fine-grained; mi-

:"'*:::*:1 T:::3 ::: :T :::l1l 11 111,1.

Sand, coarse-grained; shelly; fragments up to 8cm ..........0.09

Sand, dark-gray (5Y 4/l), medium- to fine-grained; mi-
caceous; abundant shell fragments;shell fragments up to
5cm throughout; shelly sand layers this interval at 0.13-
0.17m, 1.48-1.52m, and I.73-1.79m; abundance of
bivalve shells this interval at 1.87-2.05m ...............2.35

Sand, coarse-grained; interlaminated with silty clay; lamina-
tions up m lOcm thick; coarse-grained sand - color gray
(5Y 6/1); silty sand - color gray (2.5Y 5/I); piece of wood
(sample taken) 6cm long ttris interval at 0.80m .....1.15

Sand, dark-gray (5Y 4/l), medium- uo fine-grained; widely
scattered shell fragments ........................................0.09

CORE C45

Sand, fine- to very-fine-grained; micaceous .................0.02

Sand, coarse- to medium-grained; scattered shell fragments

up to lmm ...'.................0.08

Sand, fine- to very-fine-gained; micaceous; scattered shell

fragments ......................0.05

Sand, very-dark-gray (2.5Y 7n), muddy; some shell frag-
ments .......... ...................0.10

Clay, dark-gray (5Y 4/1), silty; with laminations of shell hash

and silty sand up to 2cm thick ..............................'... 1.20

Clay, silty; laminations of muddy sand up 0o 3cm .........0.15

Sand, dark-gray (5Y 4/l), medium-grained; scattered shell
fragments .......................0.61

Sand, coarse-grained; shell fragments up to 7cm, gasfropod

and bivalve ....................0.15

Sand, dark-gray (5Y 4/l),medium- io fine-grained; scattered
shell fragments; silty clay lense up to 2mm this interval
at 0.59m ........................1.14

Sand, coarse-grained; abundant shell fragments up to 5cm,
bivalves """"""""""""0'22

Sand, gray (5Y 5/l), medium-grained; silty fine-grained sand

layer showing more compaction this interval at 0.30-
0.38m .......... ................"0.49

CORE C46

Sand, dark--gray (5Y 4/l), fine-grained; micaceous; scattered
shell fragments; in this interval: concentration of shell
fragments at 0.30-0.40m, silty clay with very hne-grained
sand at 0.40-0.44m ........0.76

Sand, coarse-grained; shelly; silty clay; shell fragments up to
4cm ............. ...................0.19

Clay, silty; scattered sheIIfragments..................................0.10

Sand, silty; scattered shell fragments..............................0.10

Sand, silty; with larninations of silty clay up ta 2cm .....0.16

Sand, dark-gray (5Y 4/l), medium-grained; scattered shell
fragments ........:............ --------.,............0.24

Sand, gray (5Y 5/l), medium-grained; small amount of silt
and clay; scattered shell fragments; shell hash $ris inter-
val at 0.05-0.11m ............ ...................0.34
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Thickness
(meters)

Clay, gray (5Y 5/l), silty; laminations of fine-grained sand;
laminations range from 1-5cm; in this interval coarse-
grained sand layer at 0 .36-0.42m; pod of coarse-grained

""":::i:: l*1 i::: 
* 

::::::: ::::: :flT
Sand, coarse-grained; shelly; fragments up to 4cm .......0.06

Sand, dark-gray (5Y 4 / l), medium-grained; scattered shell
fragments <lmm ...........0.48

Sand, medium- to fine-grained; with silty clay laminations up
to?*m .......0.16

Sand, coarse-grained; abundant shell fragments; silty clay
layer this interval at 0.03-0.05m ........0.28

Sand, medium- to fine-grained; scattered shell fragments
about lmm ....................0.36

CORE C47

Sand, dark-gray (5Y 4/l),fine- to very-fine-grained; mi-

:"'*::: :::l-"''::T::::::T::::1lll3 i3_' f '#
Clay, dark-gray (5Y a/1), slightly silty; with laminations of

coarse- and fine-grained sand; laminations range from I -
5cm; several large shell fragments up to 8cm this interval
at0.99m ....1.84

Sand, coarse-grained; shelly; scattered shell fragments up to
5cm; silty-clay layerthis interval at0.20-0.30m.........0.45

Sand, gray (5Y 5/l), medium- to coarse-grained; widely scat-
tered shell fragments up to lmm; trace of subangular
gravel .......... ..................0.70

CORE C48 RUN-I, RUN-2, RUN-3

Run-l
Sand, light-olive-brown Q.sY 414), medium- to coarse-

grained; scattered shell fragments up to 2cm ...........0.82

Sand, olive-gray (5Y 412),tine- to coarse-grained; fewer scat-
tered shell fragments than above ........1.06

Run-2 jetted- 1.92m, penetration-4.39m, recovery-3.99m
Sand, light-olive-gray (5Y 6/2), coarse- to medium-grained;

with pods of darker colored coarse- to medium-grained
sand; trace of shell fragments up to 2mm; in this interval:

Thickness
(meters)

plastic plug at 0.47-0.57m; large shell fragment 5cm at
1.42m: layer of dark gray coarse to medium-grained

TllllT* ::: ::) :: : :: i ::::: : :y: :re
Sand, dark-gray (5Y 4/I), coarse- to medium-grained; scat-

tered shell fragments; pods of light brownish gray (2.5Y
6D ............. ...................1.00

Sand, fine- to medium-grained.............. ....0.13

Sand, dark-gray (5Y4l1), coarse- to mediun-grained; podsof
light-brownish-gray (2.5Y 612); layer of medium- 0o

fine-grained sand this interval at0.25-0.27m; fine sandy
silt at 0.71-0.74m ............. ..................0.80

Run-3 jetted-4.Am, penetration-6.04m, recovery-L.22m
Sand, olive-gray (5Y 412), medium- o fine-grained; widely

scattered shell fragments in this interval, becoming
coarse- to medium-grained at 1.40m; becomes very shelly,

:T:T::: :1 l1 1 llT T31rT:::: :T: 1 3!?i',:ffi
Sand, dark-gray (5Y 4/l), medium- to fine-grained; plastic

plug this interval at 0.11-0.19m .........0.n

CORE C49

Sand, light-olive-gray (5Y 612), medium- to coarse-grained;
widely scattered shell fragments .............................0.50

Sand, olive-gray (5Y 52), medium- to coarse-grained; widely
scattered shell fragments in this interval; color mottle of
light-olive-gray (5Y 62) at 0.20-0.25m; larger percent-
age of coarse-grained sand near bottom .................1.11

Sand, dark-gray $Y a/D, coarse- to medium-grained; scat-
tered shell fragments up to lcm ..........I.52

Silt, very clayey ....................0.02

Sand, olive-gray (5Y 52), fine- !o medium-grained; scattered
shell fragments; becomes finer toward bottom; shell
fragments to2.5cm ........0.86

Sand layers, dark-gray (5Y 4/l), fine-grained and silty, fine-
grained........ ...................0.13

Clay, silty; pods of medium- to coarse-grained shelly sand;
shell fragments up to 3cm ............. .....0.21

"":1_:1 lll l11l lll:: :::' :1'1 :':: """' ::x ,,
Clay,silty; and shellymedium-tofine-grained sandinpatches;

gravel in medium- to fine-grained sand ; shells up to 3cm
...........0.56



PUBLICATION IO3

Thickness
(meters)

Sand, frne- to very-fine-grained; micaceous; widely scattered
shellfragmentsupto0.5cm ..................0.61

coRE c50

Silt, dark-gray (5Y 4/1); micaceous; with very-fine-grained
sand and clay; pod of fine-gtained sand this interval at
0.42m; grading into below .................0.54

Clay, silty; micaceous ...........0.30

Sand, very-dark-gray (5Y 3/1), mottles of fine-grained sand

::1"'* :* :::: T: ::: :L0j* Yii o,
Clay, gray (5Y 5i1) ...............0.41

Clay, dark-gray (2.5Y 4/l), silty; well compacted .........036

C1ay............ .....1.07

Clay, dark-gray Q.5Y 4/1), silty; well compacted; scattered
shell fragments this interval at 0. 1 8m and 0. 53m ....... 1. 5 3

Clay, silty; compacted; shell concentrations this interval at
0.54m and 0.70m ............. ...................1.11

"b-:l-11*:T::::: :111: :1: :':::T* ::it *
Shell hash, dark-gray (5Y 4/1), in clay matrix ..............0.39
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