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INTRODUCTION

This section of the study of Bolinas Bay deals with the heavy mineralogy

of the 0.175 - 0.124; 0.124 - 0.088; and 0.088 - 0.061 mm size fractions of

49 sediment samples (Fig. 1) [see Isselhardt and others (1968) for grain size

and sizing procedure] plus the 0.124 - 0.088 and 0.088 - 0.061 mm size frac-

tions of one disaggregated cliff sample 2030. Offshore rock samples 1974,

1975, 1976, 1977, 1998 and 2000 and cliff and shore samples 2027, 2028,

2029, 2031, and 2032 were not dis aggregated for mineralogical analyses.

These rock samples will be discussed in Part C. Sample 1988 was lost and

2007 was too small for analysis.

The treated size fractions were divided further by separation in the

heavy liquid tetrabrom-ethane (Krumbein and Pettijohn, 1938, p. 325) with a

density of 2.95 gms/cc. Particles with a density greater than 2.95 gms/cc

were called heavy. Particles with a density equal or less than 2.95 gms/cc

were designated light. Grain mounts were made of both the heavy and light

particles of each size fraction on glass slides with Cadex mounting media
(index of refraction = 1.55).
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IDENTIFICATION PROCEDURE

For this report only minerals of the heavy fraction were identified.

The grain mounts of the light minerals will be made available to the U. S.

Geological Survey for use in their aspect of the Bolinas Bay study.

For each heavy fraction grain mount, individual grains were identified

with a Leitz Laborlux polarizing microscope under 28, 80, and 360 power

until approximately 100 transparent grains were counted. Opaque grains

were identified with oblique reflected light. Alterites (Van Andel, 1958)

were considered unidentifiable unaltered grains. Unknowns were considered

unidentifiable unaltered grains. Rock fragments were grains of composite

mineral composition. Identifications were checked with reference to diag-

nostic tables in Krumbein and Pettijohn (1938, p. 4l2-462);.Milner (1962,

p. 15-207) and by comparison with standard specimens in the University of

California, Berkeley, Geological Museum's reference mineral collection.

As an additional check of accuracy, 12 slides from samples 1980, 2002,

2014, and 2018 were counted in replicate by Isselhardt, Osuch, and Yancey
with small discrepancies.



Location 37053' 53"N
SAMPLE 1970

122°40'27"W

7

Wt. % of SF/Tota1 Sample 24.36
Wt. % of HM/SF 0.37
Total Grains Counted 303
% Transparent Grains 32.0
% Opaques 17.5
% A1terites and Unknowns 50.5

Depth 7.62 meters 4.16 fathoms
Size Fraction (SF) 0.175 - 0.124 mm

a Total % of Each Mineral
Graph % ~ Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Rutile I Hematite 27
Chlorite 1 Magnetite 18
Carbonate 7 Picotite 3

Rock Frag. 3

Analyst T. Yancey



Wt. % of SF/Total Sample 50.00
~oJ't.% of HM/SF 1.76
Total Grains Counted 298
% Transparent Grains 33.2
% Opaques 15.8 1
% Alterites and Unknowns 51.0

SAMPLE 1970
Location 37°53'53"N l22°40'27"W
Depth 7.62 meters 4.16 fathoms
Size Fraction (SF)0.124 - 0.088 mm
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Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 1 Hematite 12

Carbonate 3 Magnetite 26

Tourmaline 1 Picotite 2
Pyrite 1
Rock Frag. 6

!

Analyst T. Yancey



Location 3r53' 53"N
SAMPLE 1nO

122°40'27"W

9

Q Total % of Each Mineral
Graph % ~ Total % of Transparent Grains

Wt. % of SF/Total Samp1e._8=-.:..:9...:3 _
Wt. % of HM/SF._-=1:.:.0.:.,;.5:...4-=-- _
Total Grains Counted. 2~9~3~ _
% Transparent Grains.~3~2~.8~ _
% Opaques._1=.;3=-.:...:7:.....- _
% A1terites and Unknowns. __ 5:;..3=-..:....;.5=---_

Depth 7.62 meters 4.16 fathoms
Size Fraction (SF) 0.088 - 0.061 mm
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 1 Hematite 5
Chlorite 1 Magnetite 23
Carbonate 9 Picotite 4

Pyrite 1
Rock Frag. 7

Analyst T. Yancey



10 SAMPLE 1971
Location 3r54 IN 122040 I 3l"W Wt. % of SF/Total Sample 35.30---"'..;;....;;.~-----

Wt. % of HM/SF--=..0.:...,:.2::.:3:...,;. _
Total Grains Counted 205----------
% Transparent Grains_~4~8~.~8~ _
% Opaques 7.8---<.....:....::<._-----------

% Alterites and Unknowns_~4~3~.~4~ _

Depth 5.28 meters
Size Fraction (SF)

2.83 fathoms
0.124 - 0.17smm
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Chlorite 2 7Hematite

Magnetite 5
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Location 37°54'N
SAMPLE 1971

122°40'31"W

11

Graph % ~ Total % of Transparent Grains
Total % of Each Mineral

Wt. % of SF fTota1 Samp1e.__ 4_1_.8_O _
Wt. % of HM/SF_.....;1::..;.:..::5~3 _

Total Grains Counted.__~1~8~0~ _
% Transparent Grains 5_5_._6 _
% Opaques_..:1:=1:.,:..=1 _
% A1terites and Unknowns 33.3------------

Depth 5.28 meters 2.83 fathoms
Size Fraction (SF) 0.124 - 0.088 mm
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Location 37°S4'N
SAMPLE 1971

122°40'31"W Wt. % of SF/Total Sample~_7_._7_2__ ~ _
Wt. % of HM/SF_1_0_._32 _
Total Grains Counted 1477.....- _

% Transparent Grains 68.0"-----------
% Opaques,_--=l:..:0:..::.~2=____ _
% A1terites and Unknowns 21. 8---------

Depth 5.28 meters 2.83 fathoms
Size Fraction (SF) 0.088 - 0.061 mm

o Total % of Each MineralGraph % 0 T 1 % fota • 0 Transparent Grains
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Chlorite 1 Hematite 4

Magnetite 1

Picotite 3
Rock Frag. 7

Analyst C. Isselhardt



Location 37°54'6"N
SAMPLE 1972

122°40'34"W
13

Wt. % of SF ITota1 Sample._2_2_._l_0 _
Wt. % of HM/SF_.....:O....:..•..:..30 _
Total Grains Counted.~2~5~9 _
% Transparent Grains,__~4~8 _
% Opaques,__ .::1..:..8 _
% A1terites and Unknowns '---------------35

Depth 4.27 meters 2.33 fathoms
Size Fraction (SF) 0.175 ~ 0.124 mm
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 7 Hematite 18
Carbonate 5 Magnetite 6

Chlorite 2 Picotite 4

Rock Frag. 20

Analyst -----------L. Osuch



14 SAMPLE 1972
Location 37°54'6'N Wt. % of SF/Total Sample 55.50

Wt. % of HM/SF 1. 23

Total Grains Counted 192

% Transparent Grains 56
% Opaques 15 'f

% Alterites and Unknowns 29

Depth 4.27 meters 2.33 fathoms
Size Fraction (SF) 0.124 - 0.088 mm
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Analyst L. Osuch



Location 37°54' 6"N
SAMPLE _=1_97_2_

l22°40'34"W

15

Depth 4.27 meters 2.33 fathoms
Size Fraction (SF) 0.088 - 0.061 mm

Wt. % of SF/Total Sample~-=5....:.•....:..4:::..3_
Wt. % of HM/SF __ .....:l:.:2:...:.,•..=.13.:.....- _
Total Grains Counted~1~8~9~ _
% Transparent Grains, 5_4 _
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% Alterites and Unknowns. ....;:2:,:5:....-_
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Graph % ~ Total % of Transparent Grains

\

I
11
II

IT\
\

II J
1\ II \

II I\. 1/ "If Jr"!r-... 1\ 17 '" ~I i ••••
I. t.- Pll • L,.. I\. V'

60

50

40

30

20

10

o
c::

"-l
Q) Q) Q) Q) Q) c:: Q)

~~
Q) Q) Q) Q) Q) Q) Q) ~ Q)

0 Q)
"-l "-l "-l"-l "-l

Q)"Cl c:: c::
"-l "-l "-l

c::
"-l "-lU c:: ...• ,~ ••.• 0 .~ Q) c:: o c:: tll Q) .~ .~ 'T"l Q) ...• Q) .~~ ~

"-l "-l
to"Cl c:: ~ Q) Q) .d .d to eo Q) .d

"-l
"-l ..-l.~ tll 0 tll ...•...• 0 c'!)..-l ..-l ~ ~ ...•

~
"Cl

"-l
tll ••.• 0

N C .~
~

0 ~ to ..0 .g 0 en 0 'tll to
"-l

..-l c::
l::l:l N~ ~ c:: U N ..., ~ to 0'T"l

0 ~ ~ :3 Q) c:: e "-lC::~ ~ 0 0 tll ~ ~ Q) U.~ ::c: ::c: ..-l » ~<..-l C.!) :::c E-t
tJ

Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 1 Hematite 4
Carbonate 2 Magnetite 14
Chlorite 1 Picotite 1

Rock Frag. 21

Analyst L. Osuch



16 SAMPLE 1973
122040' 38"W

2.00 fathoms
Wt. % of SF/Total Sample 44.25---------
Wt. % of HM/SF 0.24------------

Location 37054' 11"N
Depth 3.66 meters
Size Fraction (SF) 0.175 - 0.124 mm Total Grains Counted 331----------

% Transparent Grains 30__•2 _
% Opaques 10.6.---------------
% Alterites and Unknowns 59.2--------

~ Total % of Each Mineral
Graph % ~ Total % of Transparent Grains
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Rutile 1 Hematite 16

Carbonate 4 Magnetite 13

Picotite 2

Pyrite 2

Rock Frag. 2
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SAMPLE 1973
3rS4'11"N 122°40'38"W

17

Depth 3.66 meters 2.00 fathoms
Size Fraction (SF) 0.124 - 0.088 mm

Wt. % of SF/Total Sample:....-.-=3....;.0....;..~70_
Wt. % of HM/SF_-=-2.:....:1:=5 _

a Total % of Each Mineral
Graph % ~ Total % of Transparent Grains

Total Grains Counted~ __2_7_S _
% Transparent Grains 3_4__•2 _
% Opaques.__ ....::.l,:..0....::.._5 _
% Alterites and Unknowns.__5_5_._3 _
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 2 Hematite 2

Carbonate 2 Magnetite 15
Picotite 7
Rock Frag. 5

Analyst T. Yapcey



18 SAMPLE 1973
Location 3r 54' Ill1N 122040' 3811W
Depth 3.66 meters 2.00 fathoms
Size Fraction (SF) 0.088 - 0.061 mm

G h % Total % of Each Mineral
rap 0 = Total % of Transparent Grains

Wt. % of SF/Total Sample 2.72
Wt. % of HM/SF_-:::..l8=...:.:....:;2;....=3_
Total Grains Counted 199--~-=----------
% Transparent Grains_4~9~._2 _
% Opaques_~1~5....;;...;;;1 _
% Alterites and Unknowns_~3~5~•....;;.7 _
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 1 Hematite 3

Carbonate 4 Magnetite 22

Picotite 2
Pyrite 1
Rock Frag. 2

Analys t T. Yancey



Location 37°53'45"N
SAMPLE 1978

l22°40'55"W
Depth 5.79 meters 3.17 fathoms
Size Fraction (SF) 0.124 - 0.175 mm

19
Wt. % of SF/Total Sample:...-_2..:,5...;.,•..:,.60 _
Wt. % of HM/SF 0.39------------Total Grains Counted~_2_4_0 _
% Transparent Grains,__4_6_._2 _
% Opaques·_ ...•l!.!4:t..~2=__ _
% Al teri tes and Unknowns._3~9~.6~ _

Total % of Each MineralGraph % ::0 ---=:.=..:::.;:.:::.....:.::.....;:=--=-==:....:.====---
Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Chlorite 1 Hematite 12
Rutile 1 Magnetite 4

Picotite 1

Pyrite 1
Rock Frag. 13

Analyst C. Isselhardt



20

Depth 5.79 meters
Size Fraction (SF)

SAMPLE 1978----
122°40'55"W
3.17 fathoms

0.124 - 0.088 mm

Wt" % of SF ITo tal Samp1e_3_3_._3 _
Wt. % of HM/SF__ 1_"_2 _
Total Grains Counted 208'-----------% Transparent Grains_4_8_._0 _
% Opaques 10.6----------------% Alterites and Unknowns 41.4--------

h % Total % of Each Mineral
Grap 0 a Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Hematite 8

Magnetite 7

Picotite 1
Pyrite 1
Rock Frag. 5

Analyst C. Isselhardt



SAMPLE 1978
Lo ca ti on:...-_::.3;...7_0::.5::.3_'-.:.4::.5_"N::-.~1.;:.2.;:.2_0-.:.4.:..0_',:.5,:.5_"W.:..:.....-_

21

a Total % of Each Mineral
Graph % ~ Total % of Transparent Grains

Wt _ % of SF ITo tal Samp1e~1::..0;..._0_2 _
Wt. % of HM/SF __ ..:..5...:...•...:...44~ _
Total Grains Counted~=2=29~ _
% Transparent Grains~.:..5.:..0.:..._2 _
% Opaques._-=-1;...7,:...0.:.- _
% A1terites and Unknowns_.:..3_2_•.:..8 _

Depth 5.79 meters 3.17 fathoms
Size Fraction (SF) 0.088 - 0.061 mm
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Chlorite 1 Hematite 6

Carbonate 2 Magnetite 17
Picotite 1
Pyrite 8
Rock Frag_ 7

Analyst C. Isse1hardt



22 SAMPLE 1979
Location 37°53' 57"
Depth 6.00 meters
Size Fraction (SF)

l22°40'9"W
3.83 fathoms

0.175 - 0.124 rom

Wt. % of SF/Total Sample 38.00
Wt. % of HM!SF----1.0!..&•.1./0!:t.4 _
Total Grains Counted 2_6_l _
% Transparent Grains 4_3 _
% Opaques 27----------------
% Al teri tes and Unknowns 30---------------

~ Total % of Each Mineral
Graph % ~ Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Carbonate 4 Hematite 28

Chlorite 1 Magnetjte 23
Rock Frag. 20
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SAMPLE 1979 23

Wt. % of SF/Total Sample 43.60
Wt. % of HM/SF 1.37
Total Grains Counted 285
% Transparent Grains 36
% Opaques 13
% A1terites and Unknowns 51

Location 37°53'57"N 122°40'9"W
Depth 6.00 meters 3.83 fathoms
Size Fraction (SF) 0.124 - 0.088 mm

Gra h % ~ Total % of Each Mineral
P Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Carbonate 1 Hematite 13

Magnetite 7

Picotite 3
Rock Frag. 15

Analyst L. Osuch



Wt. % of SF/Total Sample 6.63
Wt. % of HM/SF 7.47
Total Grains Counted 183
% Transparent Grains 55

% Opaques 27 1
% Alterites and Unknowns 19

24 SAMPLE 1979
122°40'9"Location :....---=..;....;:..::.......::.....:.--=..;_--=..:::.=....--=..;:......:.._--

Depth 6.00 meters 3.83 fathoms
Size Fraction (SF) 0.088 - 0.061 mm

« Total % of Each Mineral
Graph % = Total % of Transparent Grains

I

1/1'\ V 1'\
ulll .1/ l"- ll' I\.

.1I 1'\ II. lo'

""

j,..o' t--.. •.•.. L..- I••••• ••••• L..-

= .•... CIl CIl CIl CIl CIl = ClJ ~~ CIl CIl ClJ CIl CIl ClJ CIl ~ CIl
0 CIl .•... .•... .•....•... .•... ClJ"t:l

~ = .•... .•... .•... = .•... .•...
u = •.-1 .r! •.-1 0 .r! CIl = o = ClJ ~ •.-1 ~ ClJ ~ CIl .r!1-1 1-1 .•... .•... Ul"t:l = 1-1 CIl CIl ..c ..c Ul 00 CIl ..c .•... .•......•
•.-1 Cll 0 Cll •r! .r! 0 to? •••• .... p. P. .r!

~
"t:l .•... Cll •.-1 0

N to? .r!
~

o p. Ul .g .g 0 Cf.l 0 Cll Ul .•... ...• =
r:Q Nrz:l ~ U N ., 1-1 Ul o~

0 1-1 1-1 ::l CIl = S .•..•=~ ~ 0 0 Cll P. rz:l ClJ U.r! ::c ::c ...• :>.. 1-1<...• to? ::c E-I
u

Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 1 Hematite 5

Carbonate 5 Magnetite 21

Picotite 4
Pyrite 1
Gold 1
Rock Frag. 17

Analyst L. Osuch
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25
Location 37°54'02"N
Depth 6.71 meters
Size Fraction (SF)

Wt. % of SF/Total Sample_~3~8.l~0~ _
Wt. % of HM/SF __ ~O..!..2~2~ _
Total Grains Counted. ~2~1~1~ _
% Transparent Grains. ~5~0 _
% Opaques._--=1.::.2 _
% Alterites and Unknowns 3_8 _

a Total % of Each Mineral
Graph % ~ Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals
Mineral
Carbonate
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4
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Rutile 1

C. Isse1hardt
L. Osuch
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26 SAMPLE 1980
l22°40'06I1H Wt. % of SF ITo tal Sample:.....4.:....4:....:•...:6..:,0 _

Wt. % of HM/S F_---=l..:...=.,:32=--- _
Total Grains Counted. 2~0~4~ _
% Transparent Grains ~5_2 _
% Opaques 7----.:.----------------------------
% Alterites and Unknowns 41---.-.:.=------------

Location 3r 54' 0211N
Depth 6.71 meters 3.67 fathoms
Size Fraction (SF) 0.124 - 0.088 rom

G Total % of Each Mineral
Graph % 0 Total % of Transparent Grains
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Location 37°54'02"N
SAMPLE 1980

122°40'06"W

27

Wt. % of SF/Total Sample 6.12
Wt. % of HM/SF 9.47
Total Grains Counted 171
% Transparent Grains 57
% Opaques 16
% Alterites and Unknowns 27

Depth 6.71 meters 3.67 fathoms
Size Fraction (SF) 0.088 - 0.061 mm

"
Graph % ~ Total % of Transparent Grains

Total % of Each Mineral
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Other Transparent Minerals Other Opaque Minerals
Mineral
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No. Grains Counted Mineral No. Grains Counted
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Analyst C. Isselhardt
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Location 37°54'7"N

SAMPLE 1981
122°39'56"W

Size Fraction (SF) 0.175 - 0.124 mm

Wt. % of SF/Total Sample 17.80--------Wt. % of HM/SF 0.14-------------Total Grains Counted 210----------
% Transparent Grains 61---------
% Opaques 9.5--------------% Alterites and Unknowns 29.5--------

Depth 7.62 meters 4.17 fathoms
:
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Chlorite 1 Hematite 9

Carbonate 4 Magnetite 6

Picotite 2

Rock Frag. 3

Analys t __C_._Is_s_e_l_h_a_r_d_t _



29SAMPLE 1,::..9,,-,8=1_
Location 37°54'7"N 122°39'56"W
Depth 7,62 meters 4.17 fathoms
Size Fraction (SF) 0.124 - 0.088 mm

Wt. % of SF ITo tal Sampleo-,5~3~,!..:!1:::5~_
Wt. % of HM/SF·_--=O...:.,-=-95 _

• Graph % ~ Total % of Transparent Grains
Total % of Each Mineral

Total Grains Countedo 2_0_9 _
% Transparent Grains, 5_2_,_7 _
% Opaques, .:...7_,6 _
% A1terites and Unknowns 39__,_7 _
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Other Transparent Minerals Other Opaque Minerals
Mineral No, Grains Counted Mineral No, Grains Counted
Chlorite I Hematite 3

Magnetite 3

Picotite 3

Pyrite 2
Rock Frag. 5

Analyst C, Isselbardt
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Location 37°54'7"N

SAMPLE 1981
l22°39'56"W Wt. % of SF/Total Sample 18.90--------

Wt. % of HM/SF 3.81------------Total Grains Counted 215"---------
% Transparent Grains 50.2----------% Opaques 13.0--------------% Alterites and Unknowns 36.8--------

Depth 7.62 meters 4.17 fathoms
Size Fraction (SF) 0.088 - 0.061 mm
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Hematite 3
Magnetite 12

Picotite 7
Rock Frag. 6

Analyst C.lsselhardt



Graph % ~ Total % of Transparent Grains
Total % of Each Mineral

SAMPLE _1_9_82_
122 °39'43"W Wt. % of SFITotal Sample:.....-1_7_._8_O_

4.83 fathoms Wt. % of HM/SF_--=0:...,: • ..::.5.=..3 _

0.175 - 0.124 mm Total Grains Counted.__~2;3~6 _
% Transparent Grains. ~5~8~ _
% Opaques,__~1.::::.6 _
% Alterites and Unknowns 26---------------
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Location 37°54'N
Depth 8.84 meters
Size Fraction (SF)
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Chlorite 2 Hematite 23
Pumpellyte 1 Magnetite 3

Picotite 5
Rock Frag. 8

Analys t L. Osuch
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Location 37°S4'N
SAMPLE 1982=:..-=---

l22°39'43"W.
Depth 8.84 meters 4.83 fathoms
Size Fraction (SF) 0.124 - 0.088 mm

Wt. % of SF/TotalSample 53.15--------
Wt. % of HM/SF 1.10--;,..,;,...;;;..;...---------
Total Grains Counted 194-----------
% TransparentGrains 53--~;..,-.------
% Opaques 9---=--------------
% Alteritesand Unknowns 38---.;;...;;....------
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Other TransparentMinerals Other OpaqueMinerals

Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 1 Hematite 7

Carbonate 1 Magnetite 3

Picotite 1
Rock Frag. 7

Analyst L. Osuch
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Depth 8.84 meters
Size Fraction (SF)

4.83 fathoms
0.088 - 0.061 mm
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Wt. % of SF/Total Sample 18.90
Wt. % of HM/SF 2.20
Total Grains Counted 159
% Transparent Grains 66
% Opaques 15
% Alterites and Unknowns 19

Location 37°54'N
SAMPLE 1982

l22°39'43"W

Graph % = Total % of Transparent Grains
Total % of Each Mineral
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 3 Hematite 1
Carbonate 9 Magnetite 8

Picotite 2
Pyrite 1
Rock Frag. 12

Analyst --=.:....:=='-------L. Osuch



34 SAMPLE 1983
l22°39'25"W Wt. % of SF/Total Sample 10.67

Wt. % of HM/SF 0.50------'----'--------
Total Grains Counted 199-----'-------% Transparent Grains 64.8---------
% Opaques_---=-7..;...0----' _
% Alterites and Unknowns 28.2--------

Location 37°53'5l"N
Depth 9.75 meters 5.33 fathoms
Size Fraction (SF) 0.175 - 0.124 mm

Gra h % = Total % of Each Mineral
p Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Carbonate 5 Hematite 10

Pumpellyite 1 Magnetite. 4

Analyst T. Yancey
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Location 37° 53' 5l"N
SAMPLE 1983----

l22°39'25"W
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Depth 9.75 meters 5.33 fathoms
Size Fraction (SF) 0 .124 - 0.088 mm

Wt. % of SF ITotal Sample._5_5_._0_l _
Wt. % of HM/SF_...:1;..:.._2_2 _

.. Graph % ~ Total % of Transparent Grains
Total % of Each Mineral

Total Grains Counted l~9~4 _
% Transparent Grains. ~5_2_._l _
% Opaques.---.:8::..:...:.2=-- _
% Alterites and Unknowns.__ 3;...;9_._7 _
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Other Transparent Minerals Other Opaque Minerals
Mineral
Carbonate

No. Grains Counted Mineral
2 Hematite

No. Grains Counted
3

Magnetite 10
Picotite 3

Analyst T. Yancey
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Location 37°53'51"N
SAMPLE 1983

122°39'25"W Wt. % of SF/Total Sample 24.99--------
Wt. % of HM/SF 3.13-------------Total Grains Counted 212~----------
% Transparent Grains 43.9----------% Opaques 18.4
% Alterites and Unknowns_~3~7~.~7 _

Depth 9.75 meters
Size Fraction (SF)

5.33 fathoms
0.088 - 0.061 mm

Graph % ~ Total % of Each Mineral
Total % of Transparent Grains
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Mineral
Carbonate

No. Grains Counted Mineral
2 Hematite--------

No. Grains Counted
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Analyst T. Yancey



Location 3r53'42"N
SAMPLE 1984

122°39'3"W

37

Depth 11. 58 meters 6.33 fathoms
Size Fraction (SF) 0.175 - 0.124 mm

Wt. % of SF /Total Sample.--=:11::.;.:..:0:.:5~_
Wt. % of HM/SF·--..!0~.:..!:2:.:!.4 _

Graph % ~ Total % of Transparent Grains
Total % of Each Mineral

Total Grains Counted~~2~2~0~ _
% Transparent Grains. ~5~9~.~6~ _
% Opaques. 4:!...!...:.5~ _
% A1teri tes and Unknowns. 3:;5:::....:...;.9=---_
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Other Transparent Minerals Other Opaque Minerals
Mineral
Pumpellyite

No. Grains Counted Mineral
1 Hematite--------------

No. Grains Counted
1

Magnetite 3

Rock Frag. 6

Analyst C. Isselhardt



38 SAMPLE 1984
l22°39'3"W Wt. % of SF/Total Sample 58.99

Wt. % of HM/SF 0.79
Total Grains Counted 172
% Transparent Grains 63.9
% Opaques 4.7
% Alterites and Unknowns 31.4

Location 37°53'42"N
Depth II. 58meters 6.33 fathoms
Size Fraction (SF) 0.124 - 0.088 mm

Graph % g Total % of Each Mineral
Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Chlorite 2 Hematite 3

Carbonate 2 Magnetite 2

Pumpellyite 1 Rock Frag. 3
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Location 37°53' 42"N
SAMPLE 1984

l22°39'3"W

39

Graph % = Total % of Transparent Grains
Total % of Each Mineral

Wt, % of SF /Total Sample:...-_l_9_,_4_7 _
Wt. % of HM/SF·_-=2:..:,•..=.2=.2 _
Total Grains Counted~~1~8~4~ _
% Transparent Grains,__~5~7~._1 _
% Opaques,__ ~1~1~.:..:4~ _
% Alterites and Unknowns 3_1_,_5 _

Depth 11.58 meters 6,33 fathoms
Size Fraction (SF) 0.088 - 0.061 mm
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Other Transparent Minerals Other Opaque Minerals
Mineral No, Grains Counted Mineral No. Grains Counted
Chlorite 1 Hematite 3

Pumpellyite 1 Magnetite 7

Rock Frag, 11

Analys t ----"'C•..••--'I..l:sLl:sl.Iie:..lJu.hLi;aur;;,s;dut~ _
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Location 3r 53'25"N
SAMPLE 1"""9,-,,,,8~5__

122°38'44"w Wt. % of SF/Total Sample 8.36--------
Wt. % of HM/SF 0.51---.;.~---------
Total Grains Counted 203----------% Transparent Grains 62----------% Opaques 9--------------% Alterites and Unknowns 29--------

Depth 12.80 meters 7.00 fathoms
Size Fraction (SF) 0.175 - 0.124 mm

Graph % g Total % of Each Mineral
Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 1 Hematite 3

Carbonate 7 Magnetite 4

Chlorite 2 Rock Frag. 12

Analyst L. Osuch



SAMPLE 1985 41

Location 37053' 25"N Wt. % of SF ITota1 Samp1e_~48..;...._1_O _
Wt. % of HM/SF·~O~ •.=.3~8 _

Total Grains Counted~ __ -=1~70~ _
% Transparent Grains, ~6~4 _
% Opaques,_---.;1:::,;3::.-.- _
% Alterites and Unknowns._::.24....:....-_

Depth 12.80 meters 7.00 fathoms
Size Fraction (SF) 0.124 - 0.088 mm

Graph % ~ Total % of Transparent Grains
Total % of Each Mineral
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Other Transparent Minerals Other Opaque Minerals

..

Mineral No. Grains Counted Mineral No. Grains Counted
Carbonate 3 Hematite 3

Chlorite 2 Magnetite 5

Picotite I
Rock Frag. 13

Analyst L. Osuch



42 SAMPLE 1985
Location 37°53'25"N l22°38'44"W
Depth 12,80 meters 7,00 fathoms
Size Fraction (SF) 0,088 - 0,061 mm

Wt, % of SF /Total Sample_2_6_,_4_1 _
Wt, % of HM/SF 4,77-----'----------

-:--:-=T~o-=t;;;a=l-%=::_o~o=f::......:E=ca~c::.:h:!...!M.!.:i~n!.::e~r~a~l~-Graph % CI _Total % of Transparent Grains

Total Grains Counted 351
% Transparent Grains 39
% Opaques 8

% Alterites and Unknowns 53
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 1 Hematite 6

Carbonate 5 Magnetite 13

Chlorite 2 Picotite 2

Rock Frag, 6

Analyst L, Osuch



Location 3r 53' 10"N
SAMPLE 1986

122°38'13"W
43

Depth 12.80 meters 7.00 fathoms
Size Fraction (SF) 0.175 - 0.124 mm

Wt. % of SF/Total Sample:....I;;;,.6,;....._0_8_
Wt. % of HM/SF_-=0:...:..=..23=-- _
Total Grains Counted 508
% Transparent Grains 46.3
% Opaques 7.3
% A1terites and Unknowns 46.4

Total % of Each Mineral
Graph % a Total % of Transparent Grains
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Other Transparent Minerals

10

Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 1 Hematite 18
Carbonate 5 Magnetite 8

Pyrite 2
Rock Frag. 5

Analyst T. Yancey



44 SAMPLE 1986
Loca tion 3r 53'10"N 122038' 13"W
Depth 12.80 meters 7.00 fathoms
Size Fraction (SF) 0.124 - 0.088 mm

Wt. % of SF/Total Sample 61.00--------
Wt. % of HM/SF 0.62------'----------
Total Grains Counted 331
% Transparent Grains 30.2
% Opaques 9.4
% Alterites and Unknowns 60.4

Graph % = Total % of Each Mineral
Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Carbonate 5 Hematite 10

Magnetite 12

Picotite 3
Pyrite 1

Rock Frag. 5

Analyst T. Yancey
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SAMPLE 1986
Location 3r 53' 10"N 122038' l3"W
Depth 12.80 meters 7.00 fathoms
Size Fraction (SF) 0.088 - 0.061 DIm

45

Graph % ~ Total % of Transparent Grains
Total % of Each Mineral

Wt. % of SF ITo tal Sample._l_S_._2_3 _
Wt. % of HM/SF---=3~•.::.13=-- _
Total Grains Counted~ __~1~9~9 _
% Transparent Grains, 4~9~.~3 _
% Opaques_....:9::..:.:....:0~ _
% Alterites and Unknowns,__4~l~.~7~ _
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Other Transparent Minerals Other Opaque Minerals
Mineral
Carbonate

No. Grains Counted Mineral
3 Hematite

No. Grains Counted
1

Magnetite 14

Picotite 3

Analyst T. Yancey



46 SAMPLE 1987
Location 37°52'SalIN 122037' 58"W
Depth 12.50 meters 6.83 fathoms
Size Fraction (SF) 0.175 - 0.124 rom

Wt. % of SF/Total Sample 34.76-------
Wt. % of HM/SF 0.19------------Total Grains Counted 212----------% Transparent Grains 50.9----------% Opaques 9.9--------------% Alterites and Unknowns 39.2--------

G h % Total % of Each Mineralrap 0 = Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Chlorite 6 Hematite 11

Carbonate 2 Magnetite 3

Pumpellyite 1 Rock Frag. 7

Analyst C. Isselhardt



SAMPLE 1987 47

Graph % ~ Total % of Transparent Grains
Total % of Each Mineral

Wt. % of SF ITo tal Sample.----!,4.::..9.:..;.2::.;7:.....-_
Wt. % of HM/SF._~l:.:.2:.,:8:....- _
Total Grains Counted.__~2~7~1~ _
% Transparent Grains.__~3~8~.~8~ _
% Opaques,_----.:4..:.•.::.8 _
% Alterites and Unknowns.__ ~5..;.6_._4 _

Loca tion 3ZO 52' S8"N 122037' 58"W
Depth l2.50meters 6.83 fathoms
Size Fraction (SF) 0.124 - 0.088 mm
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Carbonate 1 Hematite 2

Magnetite 3
Picotite 1
Rock Frag. 7

Analyst C. Isselhardt



48

Location 37°52'5811N l22°37'58"W
Depth 12.50 meters 6.83 fathoms
Size Fraction (SF) 0.088 - 0.061 mm

SAMPLE 1987
Wt. % of SF/Total Samp1e4•36--------
Wt. % of HM/SF 12.17------------

Total % of Each MineralGraph % :z -;;-:-~:;-=-;;~-T-==---=..:::.:::!:......!.:::!:!!~==--Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Chlorite 1 Hematite 6

Magnetite 8

Picotite 5
Rock Frag. 7

Analyst C. Isselhardt



SAMPLE 1989
Location 37°52'33"N 122°37'44"W
Depth 15.53 meters 8.50 fathoms
Size Fraction (SF) 0.175 - 0.124 mm

49
Wt. % of SF !Total Sample __4_6_._0_0 _
Wt. % of HM/SF_....:.O....:,.._l1 _

Graph % 0 Total % of Transparent Grains
Total % of Each Mineral

Total Grains Counted. 2_8_l _
% Transparent Grains, 4_4 _
% Opaques,_.....:l:..:3=-- _
% Alterites and Unknowns. 4_3 _
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Carbonate 6 Hematite 18

Magnetite 1

Picotite 2
Rock Frag. 16

Analyst L. Osuch



50 SAMPLE 1989
Location 37°52'33"N 122°37'44"W
Depth 15.53 meters 8.50 fathoms
Size Fraction (SF) 0.124 - 0.088 mm

Wt. % of SF/Total Samp1e_3_8_._2_6 _
Wt. % of HM/SF 1.37------------
Total Grains Counted 246---------% Transparent Grains 44--~------
% Opaques_---..,;:1:..;:8~ _
% A1terites and Unknowns 38--------

G h % Total % of Each Mineralrap 0 ~ T 1 % fota 0 0 Transparent Grains
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 1 Hematite 5

Carbonate 2 Magnetite 2

Chlorite 2 Rock Frag. 37

Analyst L. Osuch



SAMPLE 1989 51

Location 3r 52' 33"N Wt. % of SF/Total Sample:.....,:2=-.:...::.9:...:2:......._
Wt. % of HM/SF---..;I~I:..:•..!.7.::.0 _Depth 15.53 meters

Size Fraction (SF)
8.50 fathoms

0.088 - 0.061 mm Total Grains Counted 146
% Transparent Grains 68
% Opaques 22
% Alterites and Unknowns 10

~ Total % of Each Mineral
Graph % ~ Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 1 Hematite 3
Carbonate 2 Magnetite 9

Picotite 8
Rock Frag. 12

Analys t 1.. Osnch



52 SAMPLE 1990
l22°37'57"W Wt. % of SF ITo tal Sample_4;,..;6...,:.•...,:.4,;;;;,1_

Wt. % of HM/SF 0.14---=-=-=..:......---------
Total Grains Counted 289---...;;;..;;;..;;....------

% Transparent Grains 4~0~.5~ _
% Opaques_...;;1;..;0...;;•....;4 _
% Alterites and Unknowns 49.1--..;.;...=-=------

Location 3r 52' 45"N
Depth 15.22 meters 8.33 fathoms
Size Fraction (SF) 0.175 - 0.124 mm

G h % Total % of Each Mineralrap 0 ~ T 1 % f Tota 0 0 ransparent Grains
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 1 Hematite 12

Chlorite 2 Magnetite 10

Carbonate 5 Picotite 3
Tourmaline 1 Rock Frag. 5
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SAMPLE =19;...:9:....:0,--_ 53

Location 37°52'45~N Wt. % of SF ITo tal Samp1e:-=.,:33:...:.:...:6:...:l=---_
Wt. % of HM/SF·__ -=l:.!,.•.::..2 _Depth 15.22 meters 8.33 fathoms

Size Fraction (SF) 0.124 - 0.088 mm

Graph % ~ Total % of Transparent Grains
Total % of Each Mineral

Total Grains Counted. ~2~9~9 _
% Transparent Grains. ~3~3~.~5 _
% Opaques,....::...9.!...O~ _
% Alterites and Unknowns. 5_7_._5 _
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Chlorite 1 Hematite 4
Carbonate 9 Magnetite 14
Tourmaline 1 Picotite 1

Rock Frag. 8

Analyst T. Yancey



54 SAMPLE 1990
122°37'57"W

8.33 fathoms
Wt. % of SF/Total Sample 3.24--------
Wt. % of HM/SF__ 7_0_0_0 _

Total Grains Counted 185"---------
% Transparent Grains 51.4---------% Opaques 11.9--------------% Alterites and Unknowns 3607

Location 37°52'45"N
Depth 15.22 meters
Size Fraction (SF) 0.088 - 0.061 mm

Total % of Each MineralGraph % ~ T 1 % fota 0 0 Transparent Grains
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 1 Hematite 2

Carbonate 6 Magnetite 11

Picotite 6

Rock Frag. 3

Analys t _......J.T•..•.•......J.y..i:laL.LlDl.Lc:.t:e~y'-------_
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Location 37°53 'N
SAMPLE 1991

122°38' 12"\01
55

Depth 15.22 meters 8.33 fathoms
Size Fraction (SF) 0.175 - 0.124 mm

Wt. % of SF/Total Sample~2~2~.~7_6 _
Wt. % of HM/SF __ ....::O:...:..~1=-2 _

Total % of Each MineralGraph % ::I ----..:;~~::......;~=---=.=:..:::.:.:.....:.==:..::...:=-=--
Total % of Transparent Grains

Total Grains Counted~_=19~~6 _
% Transparent Grains, ~5~1~._0 _
% Opaques, 6::...:...:.l:..:5=--- _
% Alterites and Unknowns,_~4=2~.=8=5 _
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Gr a Lns Counted Mineral No • Grains Counted
Chlorite .5 Hematite 6

Carbonate 2 Magnetite 2

Rock Frag. 4

Analyst C. Isselhardt



56 SAMPLE 1991
l22°38'12I1W

8.33 fathoms
0.124 - 0.088 mm

Wt. % of SF ITotal Sample_6_0_._9_2 _
Wt. % of HM/SF 0.66------------Total Grains Counted 218'-----------% Transparent Grains 45.8----------% Opaques 6.4--------------
% Alterites and Unknowns 47.8--------

Location 37°S3'N
Depth 15.22 meters
Size Fraction (SF)

a. Total % of Each Mineral
Graph % ~ Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Carbonate 2 Hematite 4

Magnetite 3

Picotite 1
Rock Frag. 6

Analys t _..;:;C..;..--=I.::.s.::.s.::.e.::.lh::a.::.r=.d=.t=---
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SAMPLE 1991----
Loca tion._--=3:..:7_o...:5:..:3=-'...:N~_::.1::.2.:....2_o..:.3..:.8_'.:....1_2_"_W_

57

Depth 15.22 meters 8.33 fathoms
Size Fraction (SF) 0.088 - 0.061 rom

Wt. % of SF/Total Sample.~8_._l_8 _
Wt. % of HM/SF __ 4':":';.:5..::1~ -

Graph % ~ Total % of Transparent Grains
Total % of Each Mineral

Total Grains Counted~_~1~8~1~ _
% Transparent Grains, ~5~5~.~2~5 _
% Opaques .::lO.:.;..;.5:...0=-- _
% Alterites and Unknowns._...:3....:4....:.•....:.2.:..5_
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grai.ns Counted Mineral No. Grains Counted
Carbonate 3 Hematite 4

Magnetite 9

Picotite 2
Rock Frag. 4

Analyst C. Isselhardt



58 SAMPLE 1992
122°38'3l"W Wt. % of SF/Total Sample~1_9_._l_8 _

Wt. % of HM/SF __ ~0.;....2_0 _
Total Grains Counted 225"---=.:.:..:...------
% Transparent Grains" 7~1~ _
% Opaques 6.---------------
% Alterites and Unknowns 23-------=---------

Location 37° 53' l2"N
Depth 14.93 meters 8.17 fathoms
Size Fraction (SF) 0.175 - 0.124 mm

-:-~T~o_=t~a-=l_==%___=o=-f....;E=.:a=.:c::.;h::......;Mi;:::.:n:,:e:.:r:.:;a::.::l:....-_Graph % ::z ;.;Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Chlorite 1 Hematite 3

Magnetite 2

Picotite 1
Rock Frag. 7

Analys t __ ....;L~•....;O;:.:s;:.:u::.;c:.:h=-----_
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Location 37°53'12"N
SAMPLE 1992----

122°38'3l"W

59

Graph % ~ Total % of Transparent Grains
Total % of Each Mineral

Wt. % of SF/Total Samp1e...,:4..:.5...:.....;...71 _
Wt. % of HM/SF_O=-,:.:5:...:.7 _
Total Grains Counted~_~1~5~9 _
% Transparent Grains __~6~4~ _
% Opaques, ~7 _
% Al teri tes and Unknowns, 2...::9 _

Depth 14.93 meters 8.17 fathoms
Size Fraction (SF) 0.124 - 0.088 mm
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Other Transparent Minerals Other Opaqu~ Minerals
Mineral
Carbonate

No. Grains Counted Mineral
1 Magnetite

No. Grains Counted
2

Rock Frag. 10

Analyst ---"' •.•.••••~IoI.I.OI.L......- _L. Osuch



60 SAMPLE 1992
l22°38'31"W Wt. % of SF/Total Sample~1~4~.~8~3 _

Wt. % of HM/SF __ ...:l:....:•.,:.6.::.5 _
Location 37°53' l2"N
Depth 14.93 meters 8.17 fathoms
Size Fraction (SF) 0.088 - 0.061 mm Total Grains Counted 171

% Transparent Grains 59
% Opaques 12
% Alterites and Unknowns 29

--:----=T~o...:t:.::a~l:.....::%:--:::o...:f:......=E;;:a:..:c:.:;h:........:.:M:.:i:..::n;;:e:.::r~a:.:l=-----Graph % '" :::Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Carbonate 2 Hematite 3

Chlorite 1 Magnetite 7

Picotite 2
Rock Frag. 8

Analyst _..t:.L•..•.•~O.:=:s~u~c~h _
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Location 37°53'29"N
SAMPLE 1993

l22°39'00"W
61

Depth 13.41 meters 7.33 fathoms
Size Fraction (SF) 0.175 - 0.124 mm

Wt. % of SF/Total Sample~1_2_._62 _
Wt. % of HM/SF 0.21------------
Total Grains Counted~ 2_4_4 _
% Transparent Grains 5_3_._3 _
% Opaques 3_._3 _
% Alterites and Unknowns 43.4

h % Total % of Each Mineral
Grap • = Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 1 Hematite 2

Magnetite 3
Picotite 1
Pyrite 1
Rock Frag. 1

Analyst -......::.-=--==.:::..1. _T. Yancey



62 SAMPLE 1993
Location 37°53'29"N 122°39'00"W
Depth 13.41 meters 7.33 fathoms
Size Fraction (SF) 0.124 - 0.088 mm

Wt. % of SF/Total Sample_5~7_._8l _
Wt. % of HM/SF_..::.O..:..•.:..,:75=--- _
Total Grains Counted 211.--==---------

-:---=T:..:o;.:t::a:-=l=--=:%;--::o:-=f:......:E:.:a:.:c:.:.h:.......:Mi=:.n:.:e:.:r:..:::a=.:::l=----_Graph % :::z :::Total % of Transparent Grains
% Transparent Grains. 4;.:8;.:.~8~ _
% Opaques 5.7.--=....:....:.._-----------
% Alterites and Unknowns 45.5....-..;;.::....:..=---------
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 1 Hematite 4

Carbonate 3 Magnetite 5

Rock Frag. 3

Analyst ---=-.L-A.a.a.u..EO:l' _T. Yance;y
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SAMPLE 1993 63

Location 37°53'29"N l22°39'00"W
Depth 13.41 meters 7.33 fathoms
Size Fraction (SF) 0.088 - 0.061 mm

Wt. % of SF ITo tal Sample.-:l...;.7_._5_o _
Wt. % of HM/SF_-=2:..:..,.:.:46:::........ _
Total Grains Counted~ __ ~2~1~0~ _
% Transparent Grains. 4~6~.~7~ _.
% Opaques.__ -=1::..::1~.~4:._._ _
% Alterites and ·Unknowns 4.:..:l=..;.:....:;9_

Total % of Each Mineral
Graph % = Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grain::;Counted Mineral No. Grains Counted
Rutile 1 Hematite 5
Carbonate 5 Magnetite 11

Picotite 4
Rock Frag. 4

Analyst T. Yancey



64 SAMPLE 1994
Location 37°53'41I1N l22°39'2l"W
Depth 11. 88 meters 6.5 fathoms
Size Fraction (SF) 0.175 - 0.124 mm

Wt. % of SF/Total Samp1e~1_7_._l_8 _
Wt. % of HM/SF __0_._7_8 _
Total Grains Counted 155
% Transparent Grains 64.6
% Opaques 5.8
% Alterites and Unknowns 29.6

~-:-=-T~o..::.t;;:;a::.l.....:%;:_o--;o~f::.......:E:..:a:..:c:::h~M=:i::.n:::e:..;r~a~l~-Graph % '"~Total % of Transparent Grains

I
1/ 1\

r"
1..-r\ I' 1\

1/ II' II{
l..ll. LI 1\ v

r-

~ .j..I QI QI QI QI QI ~ (I)
~~

QI (I) (I) (I) QI QI QI c.<:I QI
0 QI .j..I .j..I .j..I .j..I .j..I QI"O ~ ~ .j..I .j..I .j..I ~ .j..I .j..I
(J ~ ..-l '0-4 .0-4 0 ..-l QI ~ a ~ Cll QI .0-4 ..-l '0-4 QI .0-4 QI '0-4
1-1 1-1 .j..I .j..I to "0 ~ 1-1 QI QI ..c:: ..c:: to 00 QI ..c:: .j..I .j..I..-l..-l Cll 0 Cll 'M 'M 0 c.!l..-l ..-l ~ ~ '0-4

~
"0 .j..I Cll '0-4 0

N c.!l '0-4 ~ 0 ~ to .g .g 0 en 0 Cll to .j..I ..-l ~
I=Q < 113~

~
(J N ..., 1-1 to O..-l

0 1-1 1-1 ::l QI ~ S .j..I
~c.<:I ...:l 0 0 Cll ~ ~ QI (J

'0-4 ::c ::c ..-l
~

1-1<
..-l c.!l E-t
t.)

Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Chlorite 1 Hematite 2

Magnetite 4

Picotite 1
Rock Frag. 2

Analyst C. Isselhardt
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SAMPLE 1994 65

Lo ca tion:....-_-=3~7:....o-=5::..:3::...'_4.:..:1::..1-=IN~---::1::..:2::..:2::..o-=3:..:9:....'-=2::..:1::..'....;'W.:....-Wt. % of SF ITota1 Samp1e:..::5:..:.9...:..• .=..88=-- _

Wt. % of HM/SF__ =.1.:....:.4:!..:4!...-- _Depth 11. 88 meters 6.5 fathoms

Size Fraction (SF) 0.124 - 0.088 mm

Graph % = Total % of Transparent Grains
Total % of Each Mineral

Total Grains Counted. l~9::...=_1 _

% Transparent Grains. 5~2~.~3 _

% Opaques 10.5

% Alterites and Unknowns. =.3..:..7..:...=.2_
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Hematite 1

Magnetite 5

Picotite 5

Rock Frag. 9

Analyst C. Isselhardt



66 SAMPLE 1994
Location 37°53'4l"N Wt. % of SF/Total Sample 12.87

Wt. % of HM/SF 3.92
Total Grains Counted 176
% Transparent Grains 56.8
% Opaques 14.8
% Alterites and Unknowns 28.4

Depth 11.88 meters
Size Fraction (SF)

6.5 fathoms
0.088 - 0.061 mm

Total % of Each MineralGraph % ••• =--:-"'-:~;.::-..:::-:;;:..;;;.-=..::=:........:..:=~:.=...,-
Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Carbonate 2 Hematite 5

Magnetite 11

Picotite 4

Rock Frag. 6

Analyst ---..;;....:;..~=;..;;;.;;;~---C. Isselhardt
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Location 37°53'47"N
SAMPLE 1995

122°39'41"W

67

Graph % ~ Total % of Transparent Grains
Total % of Each Mineral

Wt. % of SF ITotal Samp1e ..-::.,14..;...;,..;3;,..;6_
Wt. % of HM/SF 0.72-----.::...:....:-=---------
Total Grains Counted. ~1~4~5 _
% Transparent Grains 7_6 _
% Opaques. a _
% Alterites and Unknowns. 1_6 _

Depth 10.98 meters 6.00 fathoms
Size Fraction (SF) 0.175 - 0.124 mm

1\
1\
\

:\
\
\

I
rT

\ II \
1\

I II 1\
I)f\. II

I'\: II 'j l.. J
L/ l""- II 1\ 1/

LI \ F"i1L l.••• .".

60

50

40

30

20

10

o
c:: ~ Q) Q) Q) Q) Q) c:: Q) >-,Q) Q) Q) Q) Q) Q) Q) Q) <..!:l Q)
0 Q) ~ ~ ~~ ~ Q)"tl ~"tl

~
c:: ~ ~ ~ c:: ~ ~u c:: "" 'rl 'rl 0 o,.j Q) c:: o c:: Q) "" "" "" Q) o,.j Q)""1-0 1-0 ~ ~ lQ"tl c:: 1-0 Q) Q) ..r:: ..r:: lQ 00 Q) ..r:: ~ ~.-Io,.j Cll 0 Cll "" 'rl ~ c.!l.-l .-I e, p.. 'rl

~
"tl ~ Cll

"" 0N c.!l "" p.. 0 p.. lQ .g .0 0 til 0 Cll lQ ~ .-I c::
1Xl < Nt.:!

~
c:: U N ., 1-0 lQ o .o-f

0 1-0 1-0 ::l Q) c:: e ~C::<..!:l ...:l 0 0 Cll p.. t.:! Q) U.o-f ::c ::c .-I >. 1-0<r-l Co!) ::c Hu

Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 1 Hematite 1
Carbonate 2 Magnetite 3

Chlorite 2 Rock Frag. a

Analys t ..:L::,:.:......,:O::.!s::.,:u;:.!c::,!h:!.-_



68 SAMPLE 1995
122°39'4l"W Wt. % of SF/Total Samp1e~4_6_._5_9 _

Wt. % of HM/SF 1.51-------------Total Grains Counted 192-----------% Transparent Grains 5_4 _
% Opaques 12----------------% Alterites and Unknowns 34---------------

Location 37°53'47"N
Depth 10.98 meters 6.00 fathoms
Size Fraction (SF) 0.124 - 0.088 mm

Q Total % of Each Mineral
Graph % 0 Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Carbonate 1 Hematite 5
Chlorite 1 Magnetite 3

Rock Frag. 15

Analys t __ L=...:...._O;;;.;s;:;...u;:;...c;;;;h:.:......_
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SAMPLE 1995 69
Location 37°53'47"N Wt. % of SF !Total Sample:...:2:,;0:..,:•.=2,;:,0 _

Wt. % of HM/SF_..::.2.!..:.6:::..:0~ _

Total Grains Counted. -=1~57 _
% Transparent Grains. ~6~4 _
% Opaques. __ ....;1::;8=-- _
% Alterites and Unknowns. -=l:..:8:.....-._

Depth 10.98 meters 6.00 fathoms
Size Fraction (SF) 0.088 - 0.061 mm

Graph % ~ Total % of Transparent Grains
Total % of Each Mineral
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Carbonate 2 Hematite 3

Magnetite 14
Picotite 1
Rock Frag. 10

Analyst ....;L=...;,.._O:;,;s::..;u::;c:::h::......_



70 SAMPLE 1996
l22"39153"W Wt. % of SF/Total Sample 23.73"--------

Wt. % of HM/SF ..:...0..:....8;;..;;1~_
Total Grains Counted~_~3~4~1~ _
% Transparent Grains ~3~4~.~3~ _
% Opaques_--=12::...:....6=-- _
% Alterites and Unknowns 53.1---=:...::....:....:=------

Location 37°53'44"N
Depth 10.98 meters 6.00 fathoms
Size Fraction (SF) 0.175 - 0.124 mm

G Total % of Each Mineral
Graph % a Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 1 Hematite 8

Carbonate 4 Magnetite 14

Picotite 4
Rock Frag. 4

Analyst T. Yancey
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SAMPLE 1996 71
Location 37°53' 44"N 122°39'53"W Wt. % of SF/Total Sample~5~5~.~8~6 _

Wt. % of HM/SF-...:1:...;.•..::1_4 _Depth lO.98meters
Size Fraction (SF)

6.00 fathoms
0.124 - 0.088 mm Total Grains Counted 235

% Transparent Grains 42.6
% Opaques 7.7
% Alterites and Unknowns 49.7

Total % of Each MineralGraph % :::a =--=7~::"""'::--:=-=--==~==-=-==-:--Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Carbonate 3 Hematite 7

Magnetite 8
Pyrite 1
Rock Frag. 2

Ana1ys t _---.;T;;.....:.-.:Y:..:a:;.;n:.:.;c::.:e::.y~_



72

Location 37°53'441lN
SAMPLE 1996----

l22°39'53"W Wt, % of SF/Total Sample 12.21''-------Wt, % of HM/SF__ 5_,_4_9 _
Total Grains Counted 271-----------% Transparent Grains 3_6_._l _
% Opaques 8.9---------------------% A1terites and Unknowns---------

Depth 10.98 meters 6.00 fathoms
Size Fraction (SF) 0.088 - 0.061 mm

G h % Total % of Each Mineralrap 0 ~ Total % of Transparent Grains
55.0
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Other Transparent Minerals

Mineral
Carbonate

Other Opaque Minerals
No. Grains Counted Mineral

8 Hematite

a

No. Grains Counted
1

Magnetite 18

Picotite 5

Analys t T. Yancey



Location 37°53'45"N
SAMPLE 1997

l22°40'20"W

73

Wt. % of SF/Total Sample 35.4
Wt. % of HM/SF 0.82
Total Grains Counted 212
% Transparent Grains 51.9
% Opaques 15.6
% Alterites and Unknowns 32.5

Depth 7,93 meters 4.33 fathoms
Size Fraction (SF) 0.175 - 0.124 mm

% Total % of Each Mineral
Graph • ~ Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Chlorite 3 Hematite 14

Carbonate 4 Magnetite 10

Picotite 3

Rock Frag. 6

Analyst -----------C. Isselhardt



74 SAMPLE 1997
Location 3ZO 53' 45"N 122°40' 20"W
Depth 7.93 meters 4.33 fathoms
Size Fraction (SF) 0.124 - 0.088 mm

_~_-=T..;:o-=t.;;a=I.....:;%_o::;.f::......;E::.:a=.:c::.:h~M.!::i:!n!.::e:.!r:.!:a~l=---_Graph % ::z ~Total % of Transparent Grains
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Wt. % of SF ITo tal Samp1e __4..:...;0;.,.;.:....;8~_
Wt. % of HM/SF __ 3_.2_4 _
Total Grains Counted. 1_9_8 _
% Transparent Grains 5_O__._4 _
% Opaques 11.2-------------------------------
% A1terites and Unknowns 38.4---------
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Other Transparent Minerals

o

Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Carbonate 5 Hematite 7

Magnetite 6

Pyrite 1
t

Rock Frag. 8

Ana1ys t _-=C:..;..-=I.=.s.=.s.=.e=lh=ar:.d:,t=--_



Location 37053' 4S"N
SAMPLE 1997

122°40'20"W
75

Depth 7.93 meters 4.33 fathoms
Size Fraction (SF) 0.088 - 0.061 mm

Wt. % of SF ITotal Sample__l;;;;.O;:....;.;..;;3~_
Wt. % of HM/SF __ 1_3_._54 _

Total % of Each MineralGraph % :::z ---==.;;.::.:::......:~=--===-==~:..::....-Total % of Transparent Grains

Total Grains Counted~ 1_7__5 _
% Transparent Grains 5_7_._l _
% Opaques, 1_8_.3 _
% Alterites and Unknowns --------------24.6
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Carbonate 2 Hematite 7

Magnetite 14
Picotite 5
Rock Frag. 6

Analyst C. Isselhardt



76
Location 37°53'19"N

SAMPLE 1999
122°40'32"W Wt. % of SF/Total Sample~1~7~.~4~2 _

Wt. % of HM/SF 0.31.---~=..::;...---------------
Total Grains Counted"~1~6~9~ _
% Transparent Grains, ~5~9~ _
% Opaques 10--.,;;~--------------
% Alterites and Unknowns,__---:3:.:l=-- _

Depth 10.98 meters 6.00 fathoms
Size Fraction (SF)0.175 - 0.124 mm

G h % Total % of Each Mineral
rap 0 ~ Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 1 Hematite 8

Carbonate 2 Magnetite 3

Chlorite 1 Picotite 1

Pyrite 1

Rock Frag. 4

Analys t __...:L=-.~O::.!s~u~c~h!>..._._



SAMPLE 1999 77

Location 37° 53' 19"N Wt. % of SF ITo tal Sample_2_8_"6_3 _
Wt. % of HM/SF_--......:..0~"8.:....:5:..- _
Total Grains Counted l~5~4 _
% Transparent Grains ~6~5 _
% Opaques __ l:=;5;:,..,... _
% Alterites and Unknowns 20------------

Depth 10"98 meters 6"00 fathoms
Size Fraction (SF) 0.124 - 0.088 mm

a Total % of Each Mineral
Graph % ~ Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Rutile I Hematite 7

Carbonate 5 Magnetite 5

Picotite 2

Pyrite I- ---- -.
Rock Frag. 8

Analyst -- .•••••••~~J.;.LL _I. Osuch



78 SAMPLE 1999
l22°40'32"W Wt. % of SF ITo tal Sample'_3_0_._l_2 _

Wt. % of HM/SF 2.00------------

Location 3r 53' 19"N
Depth 10.98 meters 6.00 fathoms
Size Fraction (SF) 0.088 - 0.061 mm Total Grains Counted 151'-----------

% Transparent Grains 6_7 _
% Opaques 15'----==-------------
% Alterites and Unknowns.__ ;;;.18..;;,.-._

Total % of Each MineralGraph % ;:z =----'~~::.......;7_~....;;;;=:.:.:....==:.=..:==--
Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals
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Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 1 Hematite 2

Magnetite 15

Picotite 1
Pyrite 1
Gold 1 ~
Rock Frag. 2

Analys t _.::::L..:.'_O:::,s:::,u.:::.c::::;h:.!..-_



Location 37°53'13"N
SAMPLE 2001

l22°40'08"W

79

Depth 13.41 meters 7.33 fathoms
Size Fraction (SF) 0.175 - 0.124 mm

Wt. % of SFITotal Sample~2_l_._6l _
Wt. % of HM!SF__ O=-.:..,:7....:;0 _

Total % of Each MineralGraph % :::a ---=~:.:;:.=:....:.;;,........:..::.....~=-='--'=-=:..::...::~'---
Total % of Transparent Grains

Total Grains Counted 201
% Transparent Grains 51.3
% Opaques 15.9
% Alterites and Unknowns 32.8
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Carbonate 3 Hematite 5

Magnetite 22

Picotite 2
Rock Frag. 3

Analys t T. Yancey



80 SAMPLE 2001
l22°40'08"W Wt. % of SF fTotal Sample._4..:..0:....:...4;..;;1~_

Wt. % of HM/SF_-=2:..:..-=.3..:..4 _
Total Grains Counted.-=2l=1~ _
% Transparent Grains. 4..:..8:....~8~ _
% Opaques, 8::...:...;1=-- _
% Al teri tes and Unknowns 4..;.3;;:..;..;.1=--_

Location 37°53'13"N
Depth l3.4lmeters
Size Fraction (SF)

7.33 fathoms
0.124 - 0.088 mm

a Total % of Each Mineral
Graph % 0 Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Carbonate 1 Hematite 3

Tourmaline 1 Magnetite 9

Rock Frag. 5

Analyst T. Yancey

60

50

40

30

20

10

o



SAMPLE 2001 81

Location 37053' 13"N 122°40"08"W
Depth 13.41 meters 7.33 fathoms
Size Fraction (SF) 0.088 - 0.061 mm

Wt. % of SF ITo tal Sample.-=1:.::9:...::.~0.:::.6_
Wt, % of HM/SF_..::!4~•.::t43~ _

__ ..!T:.::o:..:t~a::l::.....:.:%::---.::o:.:f:....:E::a::c::h:......:.M::i:.:.n::e:.:r:.::a::l=-:--_Graph % :::z Total % of Transparent Grains

Total Grains Counted. -=1~8~7__ ----
% Transparent Grains. 5_2_,_4 _
% Opaques·_-'1:,5:!.- _
% Alterites and Unknowns 32.6.--='-!..:::~----
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 2 Hematite 1
Chlorite 1 Magnetite 20
Carbonate 2 Picotite 7
Pumpellyite 1 Rock Frag. 3

Analyst -------------T. Yancey



82 SAMPLE 2002
122°39'39"W Wt. % of SF/Total Sample 23.88"--------

Wt. % of HM/SF 0.72------------
Location 37° 53' 35"N
Depth 12.20 meters 6.67 fathoms
Size Fraction (SF) 0.175 - 0.124 mm Total Grains Counted~ __ 1_5_7 _

% Transparent Grains" 7_4_.5 _
10.2~--=T~o-=t=a=l__==%~o:;;f:.....:E=.:a::.;c=h::........:M.:::i~n!;:e:.!r:..::a~l=----Graph % a -::Total % of Transparent Grains % Opaques --------------% Alterites and Unknowns -------15.3
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Carbonate 1 Hematite 5

Pumpellyite I Magnetite 5

Picotite 1
Rock Frag. 6

Ana lys t _~C!..:.__o!I..ssu;;si.Se•••lJ.Jh""aur.J.dlJ,t"___
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SAMPLE 2002 83

Location 37°53'35"N 122°39'39"W Wt. % of SF/Total Sample._4_9_.3_5 _
Wt. % of HM/SF 1.87------------Total Grains Counted 166-----------
% Transparent Grains 6~9_.~5 _
% Opaques_---.:l=.0:....:..:2=-- _
% Alterites and Unknowns __ 2_0_.~3 _

Depth l2.20meters 6.67 fathoms
Size Fraction (SF) 0.124 - 0.088 rom

% Total % of Each Mineral
Graph • ~ Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Carbonate 2 Hematite 4

Magnetite 4
Picotite 1
Rock Frag. 8

Analyst C. Isselhardt



84

Location 37°53' 35"N
SAMPLE 2002

122°39'39IlW Wt. % of SF/Total Sample12•66--------
Wt. % of HM/SF 3.93-------------
Total Grains Counted 223-----------
% Transparent Grains 5_6_._9 _
% Opaques 21.2----:;;~------------
% Alterites and Unknowns 21.9--------

Depth 12.20 meters 6.67 fathoms
Size Fraction (SF) 0.088 - 0.061 mm

« Total % of Each Mineral
Graph % ~ Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 1 Hematite 5

Magnetite 23

Picotite 5

Rock Frag. 14

Analyst C. Isse1bardt



SAMPLE 2003 85
Location 37°53'25"N l22°39'l8I1W Wt. % of SF ITo tal Sample,-=1_8_._8_3 _

Wt. % of HM/SF 0.56---.:...:....:..~---------
Total Grains Counted 160,-----------
% Transparent Grains 6_5~ _
% Opaques 5---=-------------
% Alterites and Unknowns.__ 3:;.,0~ _

Depth 13.72 meters 7.50 fathoms
Size Fraction (SF)0.175 - 0.124 mm

h % Total % of Each Mineral
Grap • = Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals
Mineral
Carbonate

No. Grains Counted Mineral
1 Magnetite

No. Grains Counted
5

Rock Frag. 3

Analyst -=-='-"=.::="'---------L. Osuch



86 SAMPLE 2003
l22°39'1811W Wt. % of SF ITo tal Sample;,-.4_2_._9_l _

Wt. % of HM/SF 1.03--.......:;.,...:....-.:.....--------
Total Grains Counted~ __ 1~S~3 _
% Transparent Grains 6_9 _
% Opaques 9'--------------
% Alterites and Unknowns 22'-------

Location 3r 53'2511N
Depth 13.72 meters 7.50 fathoms
Size Fraction (SF) 0.124 - 0.088 mm

Q Total % of Each Mineral
Graph % ~ Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 1 Hematite 1

Chlorite 2 Magnetite 5

Picotite 3
Rock Frag. 5

Analyst L. Osuch
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Location 37° 53' 25"N
SAMPLE 2003

l22°39'l8"W
87

Depth 13.72 meters 7.50 fathoms
Size Fraction (SF) 0.088 - 0.061 mm

Wt. % of SF/Total Sample~1~6~.~6~3 _
Wt. % of HM/SF_~2..:....0_0 _

Total Grains Counted, 1_6_S _
% Transparent Grains, S_9 _
% Opaques, __ -=1:..:8:....- _
% Alterites and Unknowns 23'-----------------

___ ...:T~o:...::t:.;a~l:.....:;%:......::o:.:f:......::E:.:a:.:c:.:.:h:......::M~i:..::n:.:e:.:r~a::::l=---Graph % :::I Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals
Mineral
Carbonate

No. Grains Counted Mineral
1 Hematite----------------

No. Grains Counted
2

Magnetite 13
Rock Frag. 15

Analys t L_._O~s_u..:..ch _



88 SAMPLE 2004
l22°38'55"W Wt. % of SF/Total Sample~l_3_._2_7 _

Wt. % of HM/SF_0~._24 _
Location 37°53' l3"N
Depth 14.64 meters
Size Fraction (SF)

8.00 fathoms
0.175 - 0.124 mm Total Grains Counted 196

% Transparent Grains 61. 7
% Opaques 7.2
% Alterites and Unknowns 31.1

~ Total % of Each Mineral
Graph % g Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Carbonate 1 Hematite 3

Magnetite 7
Pyrite 1

Rock Frag. 3

Analyst T. Yancey
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SAMPLE 2004 89
Location 37°53' l3"N Wt. % of SF ITota1 Samp1e;...4..:-.2_._5_0_

Wt. % of HM/SF 0::...:....:9:...:6~_Depth 14.64 meters 8.00 fathoms
Size Fraction (SF) 0.124 - 0.088 mm Total Grains Counted 172

% Transparent Grains 58.2
% Opaques 5.2
% Al.t.erLt.es ' and Unknowns 36.6

h % Total % of Each Mineral
Grap 0 0 Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Carbonate 1 Magnetite 6

Picotite 1

Pyrite 1

Rock Frag. 1

Analyst --_---';;;.;;;;..=L..- _T. Yancey



90
Location 37°S3'13"N

SAMPLE 2004
l22°38'S5I1W Wt. % of SF/Total Sample;...2::,;1::,;.:..,:1:;.=5_

Wt. % of HM/SF __ --=2.:.,;.1=:5:....- _Depth 14.64 meters 8.00 fathoms
Size Fraction (SF) 0.088 - 0.061 mm

~ Total % of Each Mineral
Graph % ~ Total % of Transparent Grains

Total Grains Counted 195~--------% Transparent Grains 5_2_._8 _
% Opaques 5.1'---------------
% Alterites and Unknowns '--------------42.1
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~
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~ Nr.:::I
~ CJ N ..., ~ rI) 0'1"1

0 ~ ~ ::l QI = a ~
=.a ...:l 0 0 til Q. r.:::I QI CJ
'1"1 ::II ::II ..-l >- ~<..-l C,!) ::II E-l
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Carbonate 1 Hematite 1

Magnetite 4

Picotite 2
Rock Frag. 3

Analyst ----""""- ....••.•••.••••.....,;1'-- _T. Yancey



SAMPLE 2005 91
Location 3ZO 53' 2"N
Depth 15,86 meters
Size Fraction (SF) 0,175

8.67 fathoms
- 0.124. mm

Wt. % of SF/Total Sample.,,;1::..:7:...:.:...:8:...:4_
Wt. % of HM/SF O::::....:....:.O:.,:8=-- _

Total Grains Counted. -=l~3~8 _
% Transparent Grains ~72~.4~ _
% Opaques.__ .....:5~.:..:1::......._ _
% Alterites and Unknowns ._-_..::.=:..:...;;'-----22.5

Total % of Each MineralGraph % a =----::~~::.....:::--:==-.....::.==-==7~:---Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Chlorite 1 Hematite 3
Carbonate 1 Magnetite 2

Rock Frag. 2

Analys t _-"C•.••~I:.lis!.>Os~e•.••1IL1.hu;alwlr.J.dut_



92 SAMPLE 2005
l22"38'27"W Wt. % of SF/Total Sample __4_0_._4_8 _

Wt. % of HM/SF_-..:.O...:..•...:..49~ _
Location 3r 53' 2"N
Depth 15.86 meters 8.67 fathoms
Size Fraction (SF) 0.124 - 0.088 mm Total Grains Counted 159

% Transparent Grains 62.8
% Opaques 7.0
% Alterites and Unknowns 30.2

Total % of Each Mineral
Graph % ~ Total % of Transparent Grains

1)1\
I)

""
.1

LA 1'\ I'It •. r-.... L L.,.100'0 ,.. "LIhr' r-.. ., 'HI'

r:: ~ Ql Ql Ql Ql Ql r:: QJ
~~

Ql QJ Ql Ql QJ QJ Ql .a Ql
0 Ql ~ ~ ~~ ~ Ql"Cl r:: r:: ~ ~ ~ r:: ~ ~u r:: ~ ...• ••••0 ~ Ql r:: or:: III Ql ...• ~ ...• Ql ...• Ql~101 101 ~ ~ en"Cl r:: 101 Ql QJ .c: .c: en ClO Ql .c: ~ ~ ...•...• Cll 0 Cll ~~ 0 t.!l •••• .... c::l. c::l. ~

~
-e ~ Cll ••.•0

N C!) ~
~

o c::l. en
~ ~ 0 Cf.l 0 Cll en ~ •••• r::

J:q tIOI~
~ tJ N .., 101 en 0· •••

0 101 101 ij Ql r:: S~r::.a ...:l 0 0 c::l. ~ Ql tJ...• ::z:: ::z:: .... >. 101<.... t.!l ::z:: ~C,)

Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted

Hematite 4

Magnetite 2

Picotite 2
Rock Frag. 3

Analys t _-=C;.:..--=I.:;s.:;s.=e.:;lh=a;:.r=d.:;t_
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Location 3Z053'2"N
SAMPLE 2005

l22°38'27°W

93

Depth 15 86 meters 8.67 fathoms
Size Fraction (SF)0.088 - 0.061 mm

Wt. % of SF ITota! Samp!e..::2:.,;:0..:;.•..;.,7=-3 _
Wt. % of HM/SF 0.59-....:....:.-=-----------

~ Total % of Each Mineral
Graph % = Total % of Transparent Grains

Total Grains Counted 153
% Transparent Grains 65.4
% Opaques 20.9
% A1terites and Unknowns 13.7
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted

Hematite 2

Magnetite 10

Picotite 6

Rock Frag. 3

Analyst C. Isselhardt



94 SAMPLE 2006
l22°38'13"W Wt. % of SF/Total Sample 17.84-.;....;....;;....;...-----

Wt. % of HM/SF __ ..::.0..:.,;.1::5:........_
Total Grains Counted 281'----=-=:..:......-----
% Transparent Grains 80 .--.....;:.;::'-------
% Opaques 5----'''--------------
% A1terites and Unknowns 15---=::;----

Location 37°52 '48"N
Depth ,6,48 meters
Size Fraction (SF)

9.00 fathoms
0.175 - 0.124 rom

G h % Total % of Each Mineralrap 0 0 Total % of T
v ransparent Grains
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 1 Hematite 6

Carbonate 4 Picotite 1

Chlorite 11 Rock Frag. 6

Analyst L. Osuch
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Location 3r 52' 48"N
SAMPLE 2006

l22°38'13l1W

95

u Total % of Each Mineral
Graph % ~ Total % of Transparent Grains

Wt. % of SF ITota1 Sample:....4..:...:l~._0....:.7_
Wt. % of HM/SF_.-::.0.:..:.3::..:3~ _
Total Grains Counted~ __ -=19~~9 _
% Transparent Grains, 5~3 _
% Opaques,__ ..:...:1:,:2=-- _
% Alterites and Unknowns, .=3.:..5 _

Depth 16.48 meters 9, 00 fathoms
Size Fraction (SF) 0.124 - O. 088 nun
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Other Transparent Minerals Other Opaque Minerals
Mineral
Chlorite

No. Grains Counted Mineral
2 Hematite--------

No. Grains Counted
5

Magnetite 1

Rock Frag. 18

Analys t _-=L,:.'_O::::;s:::.u::.c=h~ _



96 SAMPLE 2006
l22°38'13I1W Wt. % of SF/Total Sample 19.67--------

Wt. % of HM/SF 2.11------------Total Grains Counted 162---------% Transparent Grains 63----------% Opaques 9----------------% Alterites and Unknowns 28--------

Location 37°52'4811N
Depth 16.48 meters
Size Fraction (SF)

9.00 fathoms
0.088 - 0.061 mm

~ Total % of Each Mineral
Graph % ~ Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Carbonate 2 Hematite 1

Magnetite 4

Picotite 2

Rock Frag. 7

Analyst J. Qsuch
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SAMPLE 2008
Loca tion~_.::.3..:..7_o.::.5=2_'.::.3.::.3_"::.,:N_......;.:1_2_2_o.=.3_8_'_2_4_"W__

97

Depth 17.38meters
Size Fraction (SF)

9. SO fathoms
0.175 - 0.124 mm

Wt. % of SF ITo tal Sample._12_._0_0 _
Wt. % of HM/SF_---.,;0;..;,•..;;;,1_2 _

c Total % of Each Mineral
Graph % = Total % of Transparent Grains

Total Grains Counted 274
% Transparent Grains 54.8
% Opaques 4.7
% Alterites and Unknowns 40.5
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral

Hematite
No. Grains Counted

2

Magnetite 10

Rock Frag. I

Analys t _...:T:..;.;....,,:Y:..;:a::.:n::.,:c::.:e:,jY'--_



98 SAMPLE 2008
122°38'24"W Wt. % of SF/Total Sample 40.70

Wt. % of HM/SF 0.47
Total Grains Counted 184
% Transparent Grains 56.0
% Opaques 3.8
% Alterites and Unknowns 40.2

Depth 17.38 meters 9.50 fathoms
Size Fraction (SF) 0.124 - 0.088 mm

Total % of Each Mineral
Graph % g Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Carbonate 1 Hematite 1

Tourmaline 1 Magnetite 3
Pyrite 1
Rock Frag. 2

Analyst T. Yancey
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Location 37° 52' 33"N

SAMPLE 2008

l22°38'24"W

99

Depth 17.38 meters 9.50 fathoms

Size Fraction (SF) 0.088 - 0.061 mm

Wt. % of SF ITotal Sample:.-.2_3:.-.._l_0 _

Wt. % of HM/SF__ .....:1::.,:.:....,:4:..:..7 _

..._..:T:..:;o:..,:t:.:a;..:l:.......::%;........::o:-=f:.......,:E:..:a:.:c::;h=--:.M=i::;n:.:e:..:;r:-=a:..:l=-:--_Graph % ::z Total % of Transparent Grains

Total Grains Counted 173

% Transparent Grains 56.1

% Opaques 13.3

% Alterites and Unknowns 30.6
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 1 Magnetite 18

Carbonate 2 Picotite 5

Pumpellyi te 1

Analyst T. Yancey



100 SAMPLE 2009
l22°38'5911W Wt. % of SF/Total Samp1e~2~0~.~6=2 _

Wt. % of HM/SF 0.28--.;;...;;..=---------
Total Grains Counted 170---=~------% Transparent Grains 5~8~.~8 _
% Opaques._.:....7:....:.1=--- _
% A1terites and Unknowns 34.1.-=-..:....:....::=----------

Location 37°52' 53"N
Depth 16.77 meters 9.17 fathoms
Size Fraction (SF) 0 .175 - 0 .124 mm

G h % Total % of Each Mineral
rap • ~ Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Carbonate 1 Hematite 2

Magnetite 4

Picotite 1

Pyrite 2
Rock Frag. 3

C. IsselhardtAnalyst ---------------
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Location 37° 52' 53"N

SAMPLE 2009

l22"38'59"W

101

Graph % 0 Total % of Transparent Grains
Total % of Each Mineral

Wt. % of SF/Total Sample:....4_4_._8_0 _

Wt. % of HM/SF_-=l..:...1=-2 _

Total Grains Counted:....- l_6_9 _

% Transparent Grains, __~5~9~.~2 _

% Opaques._--=5:...:.:..:9~ _

% Alterites and Unknowns,__ 3:..4..:....::.....9=---_

Depth 16.77 meters 9.17 fathoms

Size Fraction (SF) 0.124 - 0.088 mm
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Hematite 1

Magnetite 2

Picotite 2

Rock Frag. 5

Analys t _....;;;.C.;:,.._I=s::.;s::.;e=l:::.:h:::a~r~d~t!:..__



102 SAMPLE 2009
l22°38'59"W Wt. % of SF/Total Sample 17.70--------

Wt. % of HM/SF 1.25--=..;;..;;;;.;;;......---------

Total Grains Counted 179----------% Transparent Grains 5_5_._8 _
% Opaques 19.6--------------% Alterites and Unknowns 24.6---------

Location 37°52' 53"N
Depth 16.77 meters 9.17 fathoms
Size Fraction (SF) 0.088 - 0.061 mm

G h % Total % of Each Mineral
rap ~ Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Carbonate 1 Hematite 6

Magnetite 21

Picotite 3

Rock Eng 5

Ana1ys t __---=C;...:..-=I.::::s.::::s.::::e=lh=ar~d~t.!:....._
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SAMPLE 2010
103

Location 3ZO53' 8"N 122039' 2911W
Depth ,4 63 meters 8 00 fathoms
Size Fraction (SF) 0.175 - 0.124 mm

Wt. % of SF/Total Sample~2=-=3~•.;!..9=-5 _

Wt. % of HM/SF_ ...•1.....:.0~6L- _

Graph % ~ Total % of Transparent Grains
Total % of Each Mineral

Total Grains Counted 141

% Transparent Grains 72
% Opaques 9
% Alterites and Unknowns 19
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted

Hematite 2
Magnetite 4

Picotite 2
Rock Frag. 5

Analys t __ --=L~.__=O..;::s..;::u:..::c:.::h:..._._



104
Location 37°53'8"N

SAMPLE 2010
l22°39'29"W Wt. % of SF/Total Sample .....4_0_._6_6 _

Wt. % of HM/SF 2.57---..:....:;;..;~-------Depth 14.63 meters 8.00 fathoms
Size Fraction (SF) 0.124 - 0.088 nun Total Grains Counted 139

% Transparent Grains 73

% Opaques 10
% Alterites and Unknowns 17

Total % of Each Mineral
Graph % ~ Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Carbonate 1 Hematite 2

Chlorite 1 Magnetite 5

Picotite 2
Rock Frag. 5

Analys t _-=L:,.:..--:O.=;s=u.=;ch:.:..-_



Location 37°53'8"N
SAMPLE 2010

l22°39'29"W
Depth 14.63 meters 8.00 fathoms
Size Fraction (SF) 0.088 - 0.061 mm

Total % of Each Mineral
Graph % ~ Total % of Transparent Grains

105

Wt. % of SF/Total Sample2l.60--------
Wt. % of HM/SF 4.66------------
Total Grains Counted 153'----------
% Transparent Grains 6_S _
% Opaques 17-----------------------
% Alterites and Unknowns 18-------------
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l22°39'52"W .% / 6 95.Wt. of SF Total Sample •--------
Depth 13.72 meters 7.50 fathoms<,'tk. % of HM/SF 2.05

'" ' ",'" ---....;...;---------
Size Fraction (SF) 0.175 - 0.124''':JIiiIi. "To:taLGrains Counted 277

Graph % •• Total % of EaCh·~~~t~i~~.·~ .% "~r~n~~a1T~nt' cit~~ns~--5-3-.-8------
Total % of Transpare~~. Grains". % ·OP~~il~S..,..".:;;;2.:;;;3..;.~..;.8....•..._·...,... '.- _

% Alterites and Unknowns .22.4._.;;..;:::..::...:......:...-_--
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SAMPLE 2011

Location 37°52'56"N
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Mineral No. Grains Counted Mineral No. Grains Counted
Hematite 7

Magnetite 55

Picotite 2

Pyrite 2

Other Transparent Minerals

10

o

Other Opaque Minerals

Analys t _.-:T:..:.~Y~a:::n~c~e:J,Y _



SAMPLE 2011 107

Location 37°52'56"N Wt. % of SF /Total Samp1e:..,:2=.::3::....:.:,.=5..::::3_
Wt. % of HM/SF_~O.!...6~0~ _Depth 13,72 meters 7.50 fathoms

Size Fraction (SF) 0,124 - 0.088 mm Total Grains Counted 231
% Transparent Grains 47.2
% Opaques 16.5
% A1terites and Unknowns 36.3

__ -=T~o~t:.;:a:.=l:....:::%~o=-f...,;E::;a=-c=h::.....:Mi:.::··:::n::..:e:.:r:.:a:.:l~-Graph % "" Total % of Transparent Grains

1\,

I

I

II
17\

II I\. )
\ " I\.

r-. LJ I-... j lr "r-"V ~r I-... " ~

60

50

40

30

20

10

o
c ~ Ql Ql Ql Ql Ql C Ql ~~ Ql QJ QJ QJ QJ QJ QJ «:I QJ0 Ql ~ ~ ~~ ~ QJ~ C C ~ ~ ~ C ~ ~0 C '1"'l '1"'l ....• 0 ....• QJ C o C tlI QJ '1"'l '1"'l '1"'l QJ '1"'l QJ ••..•I-l I-l ~ ~ en~ C I-l QJ QJ ..c:: ..c:: en bO QJ ..c:: ~ ~r-f
'1"'l tlI 0 tlI '1"'l'1"'l 0 C,!)r-f r-f ~ ~ '1"'l

~
-e ~ tlI ••..•0

N C,!) '1"'l ~ o e, en ..0 .g 0 CI.l 0 tlI en ~ r-f C~ < Nr.z:l
~ C 0 N ., Iol ll) 0'1"'l

0 Iol I-l ::l QJ C a ~C«:I ...:l 0 0 III ~ r.z:l Ql 0'1"'l ;:I:l ;:I:l r-f >. Iol<r-f C,!) ;:I:l E-I
U

Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted

Hematite 9

Magnetite 26

Picotite 1
Pyrite 2

Analyst T. Yancey



108 SAMPLE 2011
l22°39'52"W

7.50 fathoms
0.088 - 0.061 mm

Wt. % of SF/Total Sample,~35~.~8~0~ _
Wt. % of HM/SF._---=1i:.!..-=2~9 _
Total Grains Counted, 2_0~4~ _
% Transparent Grains, 5~3~.~9~ _
% Opaques 15.2
% Alterites and Unknowns 30.9'--=-:..:..;;-------

Location 3ZO 52' 56"N
Depth 13.72 meters
Size Fraction (SF)

a Total % of Each Mineral
Graph % Q Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 3 Hematite 3

Carbonate 2 Magnetite 26

Picotite 2

Analyst _....;T;;,.;.:........;Y;..;;a;;.;;,n;:.:c:..:;e:...!:y_
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Location 37°52'3911N
SAMPLE 2012..;;....;;---

l22°39'201lW

109

Depth 16.47 meters 9.0 fathoms
Size Fraction (SF) 0.175 - 0.124 mm

Wt. % of SF ITo tal Samp1e ...::1~9..:...=.:10=--- _
Wt. % of HM/SF_.....:2=-:.~0:::.5 _

Graph % m Total % of Transparent Grains
Total % of Each Mineral

Total Grains Counted 195
% Transparent Grains 64.1
% Opaques 11.8
% Alterites and Unknowns 24.1
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Chlorite 3 Hematite 1
Carbonate 1 Magnetite 9

Rock Frag. 13

Analyst c. ~sselhardt



110
Location 37°52'39"N

SAMPLE 2012
l22°39'2011W Wt. % of SF/Total Sample26.80'........;;.",;...,::-=------

Wt. % of HM/SF 3.33--.;;....;,.,;;.-=----------
Total Grains Counted 189'---...::..::..:.....------
% Transparent Grains ~5~7~.7~ _
% Opaques,__-=1:..:.7...:...:..9 _
% Al terites and Unknowns 24.4'-.=...:..::....:...-----

Depth 16.47 meters 9.0 fathoms
Size Fraction (SF) 0.124 - 0.088 mm

Graph % 3 Total % of Each Mineral
Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Hematite 2

Magnetite 18

Picotite 4
Rock Frag. 10

Analyst C. Isselhardt



Location 37°52' 39"N
SAMPLE 2012

122°39'20"W
111

Graph % 3 Total % of Transparent Grains
Total % of Each Mineral

Wt. % of SF ITota1 Samp1e ....::2...,;o_•..;..7_o _
Wt. % of HM/SF.__ ...;6:...,:•....;,4..:,.8 _
Total Grains Counted. ~1~8~6 _
% Transparent Grains. ~5~6~.~5 _
% Opaques._~2:..:1~.~5 _
% Alterites and Unknowns.__ ~2:..:2~.~0 _

Depth 16.47 meters 9.0 fathoms
Size Fraction (SF) 0.088 - 0.061 mm
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted

Hematite 7
Magnetite 16
Picotite 6
Rock Frag. 11

Analyst C Tsselbardt



112 SAMPLE 2013
122°38'42"W Wt. % of SF/Total Sample 19.93

Wt. % of HM/SF 0.33
Total Grains Counted 189

% Transparent Grains 54
% Opaques 14
% Alterites and Unknowns 32

Location 37°52'28"N
Depth 17.69 meters 9.67 fathoms
Size Fraction (SF) 0.175 - 0.124 mm

Graph % ~ Total % of Each Mineral
Total % of Transparent Grains

II
I 1\ ,

1\ l/
LI' I' v W'

C .1.1 IU IU IU IU IU C IU
~~

QJ QJ QJ QJ QJ QJ QJ l./:l QJ
0 QJ .1.1 .1.1 .1.1.1.1 .1.1 QJ'O C C .1.1 .1.1 .1.1 C .1.1 .1.1
CJ C ...• ....• .r-! 0 'r-! QJ C o C III QJ .r-! 'r-! ..... QJ 'r-! QJ 'r-!
J.l J.l .1.1 .1.1 11)'0 C J.l QJ QJ ..c ..c II) 00 QJ ..c .1.1 .1.1.-1....• III 0 III .r-! ••••• 0 t!l.-l .-I Po Po .r-!

~
'0 .1.1 III ••.•0

N t!l ..... Po o Po II) .g .g 0 en 0 III II) .1.1 .-I C
c:Q -< Nro::l

~ CJ N ..., J.l II) 0· •.•
0 '"' J.l ~ QJ C S.u
Cl./:l ~ 0 0 III Po ro::l QJ CJ.r-! ::c ::c .-I :>. J.l<
.-I t!l ::c Hu

Other Transparent Minerals Other Opaque Minerals
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Carbonate

No. Grains Counted Mineral
3 Hematite

No. Grains Counted
2

Magnetite 5

Rock Frag. 20

Analyst Lt Osuch
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SAMPLE 2013

37°S2'28I1N 122°38'42I1WLocation-:--=-:........:........ _

113

Depth 17.69 meters 9.67 fathoms

Size Fraction (SF)0.124 - 0.088 mm

Wt. % of SFITotal Samp1e:,..3_6_._9_0_

Wt. % of HM/SF._--.....:...O..:.,..8_S_

Graph % ~ Total % of TransparentGrains
Total % of Each Mineral

Total Grains Counted. 1_9_4 _

% TransparentGrains. 5_4 _

% Opaques_......:.1.....6 _

% Alterites and Unknowns. 3_0 _
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Other TransparentMinerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Carbonate 3 Hematite I

Magnetite 9

Picotite I
Rock Frag. 20

Analyst __ L_.__O_S_u_c_h _



114 SAMPLE 2013
Location 3ZO 52'28"N 122038' 42"W
Depth 17.69 meters 9.67 fathoms
Size Fraction (SF) 0.088 - 0.061 mm

Wt. % of SF/Total Sample~2~4~.~8~7 _
Wt. % of HM/SF 3.12-----------
Total Grains Counted 174~---------------
% Transparent Grains 59------------% Opaques 15
% Alterites and Unknowns 26-------------

Graph % ~ Total % of Each Mineral
Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 1 Hematite 1

Carbonate 2 Magnetite 13

Chlorite 1 Picotite 3
Rock Frag. 9

Analys t L. Osueb
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Location 37°52'04"N
SAMPLE 2014

l22°37'40"W

115

Graph % ~ Total % of Transparent Grains
Total % of Each Mineral

Wt. % of SF/Total Sample._2_3_._0_8 _
Wt. % of HM/SF·....-::O::.=•..:::3.:;:,6 _
Total Grains Counted l~5~8~ _
% Transparent Grains. 6~3~.~8~ _
% Opaques, ...:5'-!.:...:3:.......- _
% Alterites and Unknowns 3_0_._9 _

Depth 18.00 meters 9.83 fathoms
Size Fraction (SF) 0.175 - 0.124 mm
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Chlorite I Hematite 3
Carbonate 1 Magnetite 5

Picotite I
Pyrite I
Rock Frag. I

Analyst T. Yancey



116 SAMPLE 2014
122°37'40"W Wt. % of SF ITo tal Sample__3;...:3;...:•...;..2..:.0 _

Wt. % of HM/SF 1.70-------------Total Grains Counted 165----------% Transparent Grains 60.9----------
% Opaques 4.8-;,..,;....;.------------
% Alterites and Unknowns 34.3-.;.....;..,;...,:;...-----

Location 37°52'04"N
Depth 18.00 meters
Size Fraction (SF)

9.83 fathoms
0.124 - 0.088 mm

Q Total % of Each Mineral
Graph % ~ Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Chlorite I Hematite 3

Carbonate 1 Magnetite 5

Picotite 1

Analyst T. Yancey
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Location 3rS2' 04"N
SAMPLE 2014

122037 '40"\~

117

Depth 18.00 meters 9.83 fathoms
Size Fraction (SF) 0.088 - 0.061 mm

Wt. % of SF ITota1 Sample~2_4_._4_3 _
Wt. % of HM/SF_--=3:.:, •..:,80-=---------

Graph % ~ Total % of Transparent Grains
Total % of Each Mineral

Total Grains Counted 168
% Transparent Grains 61.6
% Opaques 7.9
% Alterites and Unknowns 30.5
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Chlorite 1 Hematite 2
Carbonate 1 Magnetite 9

Picotite 1
Pyrite 1
Rock Frag. 1

Analyst ------'...;;;;;:;=.:;;J.- _T. Yancey



118 SAMPLE 2015
Location 37°53'40"N l22°4l'58"W
Depth mean h1dVte~de level fathoms
Size Fraction (SF) 0.175 - 0.124 mm

Wt. % of SF/Total Sample 5.73--------
Wt. % of HM/SF 4.66-.......;..;:...;:..;;---------
Total Grains Counted 289----------% Transparent Grains 35----------% Opaques 31-......;...;:"---------------
% Alterites and Unknowns--------

Total % of Each Mineral
Graph % g Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 1 Hematite 52

Pumpellyite 1 Magnetite 8

Topaz 2 Pyrite 1

Rock Frag. 29

Analyst ---~"';;';';'---------L. Osuch
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SAMPLE 2015 119

mID

Wt. % of SF/Total Sample~_0_._6_7 _
Wt. % of HM/SF_..:1:..:.,7..:.,;.5:..,;6:.......-_
Total Grains Counted. 3_6_8 _
% Transparent Grains 2_8 _
% Opaques, ....:6:..:0::..- _
% Alterites and Unknowns 12----------------

Location 37°53'40"N l22°4l'58"W
D h mean hf.ah tide levelept meters
Size Fraction (SF) 0.124 - 0.088

fathoms-------

Graph % ~ Total % of Transparent Grains
Total % of Each Mineral
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Carbonate 1 Hematite 34

Magnetite 137
Picotite 13
Pyrite 21
Rock Frag. 17

Analyst -......;;;;~.;;..;;:;...;==--------L. Osuch



120 SAMPLE 2015
Location 37°53'40"N 122°41'58"W
Depth mean hf.zh tide levelmeters fathoms
Size Fraction (SF) 0.088 - 0.061 nun

Wt. % of SF/Total Samp1e._0_._1_3 _
Wt. % of HM/SF 12.40------------Total Grains Counted 387
% Transparent Grains 26
% Opaques 68
% A1terites and Unknowns 6

Gra h % a Total % of Each Mineral
p Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 1 Hematite 46

Carbonate 1 Magnetite 145

Picotite 8
Pyrite 42
Rock Frag. 23
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121SAMPLE 2016
Location 3r53'39"N l22°4l'58"W

mean tideDepth meters fathoms
Size Fraction (SF) 0.175 - 0.124 mm

Wt. % of SF/Total Sample~1~.0~5~ _
Wt. % of HM/S F_----=.l!....:.6::..::0:...-- _

Graph % ~ Total % of Transparent Grains
Total % of Each Mineral

Total Grains Counted 535
% Transparent Grains 20.2
% Opaques 29.9
% Alterites and Unknowns 49.9
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 5 Hematite 93
Carbonate 3 Magnetite 41
Pumpellyite 1 Picotite 7

Pyrite 19

Analyst -----------T. Yancey



122 SAMPLE 2016
Location 37°53'39"N l2204l'58I1W

mean tideDepth meters fathoms
Size Fraction (SF) 0.124 - 0.088 mm

Wt. % of SFITotal Sample 0.41.......;;...;.....:.;~-----
Wt. % of HM/SF __ =1,;..;.6;;;..:;9'-- _
Total Grains Counted 293----------% Transparent Grains 27.6----------% Opaques 41.3--------------% Alterites and Unknowns 31.1--------

Graph % ~ Total % of Each Mineral
Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Carbonate 1 Hematite 25

Pumpellyite 1 Magnetite 54

Tourmaline 1 Picotite 21
Pyrite 21

Analyst __ ~T..!.._Y~a~n~ce::::.yl....__
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SAMPLE 2016
° I 3911N 122°4115811WLocation 37 53

Depth mean tmIe<¥ers fathoms
Size Fraction (SF) 0.088 - 0.061 mm

123
Wt. % of SF/Total Sample._0..:....:....2-.:9_
Wt. % of HM/SF,_~0~ •.::;81=-- _

Graph % 0 Total % of Transparent Grains
Total % of Each Mineral

Total Grains Counted. ~27~7 _
% Transparent Grains,__~3~5~._0 _
% Opaques, 4::::5::..:...:.5::......- _
% Alterites and Unknowns l_9_._5 _

1\
\
\

1\
\

1 ,
1\
\ 1\

1 1/ •....
U 1\ / 'U..

L,..- • 1/ NI'\. ~ I" W

60

50

40

30

20

10

o
s:: ~ cu cu cu cu cu s:: cu >,cu cu cu cu cu cu cu cu ~ Q)0 Q) ~ ~ ~~ ~ Q)'1:1 >:'1:1 s:: s:: ~ ~ ~ s:: ~ ~u s:: 'rl 'rl 'rl 0 ..-I Q) s:: o s:: ell Q) 'rl 'rl ..-I Q) ..-I Q) 'rl••• ••• ~ .&oJ u)'1:1 s:: '"' Q) Q) ..c: ..c: U) bO Q) ..c: .&oJ ~r-l..-I ell 0 ell 'rl ..-I 0 (.!lr-l r-l P. P. 'rl

~
'1:1 .&oJ ell 'rl 0N ~ ..-I

~ 0 A- U) .0
~ 0 Cf.l 0 ell U) .&oJ r-l s::~ N~

~ s:: u N " ••• en 0..-10 ••• ••• =' Q) s:: 13 ~S::~ ~ 0 0 ell p. ~ Q) U'rl ::t: ::t: r-l >. '"'<r-l o ::t: f-tU

Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 3 Hematite 24
Carbonate 2 Magnetite 69
Pumpellyite 1 Picotite _3

Pyrite 30

Analys t __--=T;.,;;.--=Y;.;:a:.:;n::..;:c::..;:e:;.!y;......._



124 SAMPLE 2017
Location 37° 53' 47"N
Depth high t~ite~ivel fathoms-----
Size Fraction (SF) 0.175 0.124 mm-.;...;;;;.;~-..:..:.;==-~~

Wt. % of SF /Total Sample;......4_.5_4 _
Wt. % of HM/SF 2.82------------Total Grains Counted 235
% Transparent Grains 42.5
% Opaques 16.6
% Alterites and Unknowns 40.9

Graph % ~ Total % of Each Mineral
Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 1 Hematite 19

Chlorite 2 Magnetite 6

Carbonate 5 Pyrite 5
Rock Frag. 9

Analys t _......;.C..;..-..:;;.Is;;;.s;;;.e;:.;l::.;h;;:.:a;;:.:r:...,:d:...,:t=---_
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37°53'47"NLocation <:-:.,h:....,i=-=Sl;...;.hl----:-t"Ti-.-de-::-------f
a-t-h-o-ms-

Depth beters _
Size Fraction (SF)_0_.1_2_4_-_0_.0_8_8_'__ mDl

SAMPLE 2017
122°41'54"W

125

Wt. % of SF ITotal Sample:....0_._2_5 _
Wt. % of HM/SF __ l_l_.8 _
Total Grains Counted. 2_49 _

Graph % ~ Total % of Transparent Grains
Total % of Each Mineral

% Transparent Grains,__ ~4~2 _
% Opaques ...:3::.:2:- _
% Al teri tes and Unknowns._.::2~6 _
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Pumpellyite 2 Hematite 25
Carbonate I Magnetite 43

Picotite 13
Rock Frag. 12

Analyst C, TsseJbardt



126 SAMPLE 2017
Location 3r53'47"N 122°41'54"W
Depth hi~eE~¥a fathoms
Size Fraction (SF) 0.088 - 0.061 mm

Wt. % of SF/Total Sample 0.19--------
Wt. % of HM/SF 0.96-------------Total Grains Counted 280----------% Transparent Grains 44----------
% Opaques 49--------------
% Alterites and Unknowns 7--.,;,------

Graph % ~ Total % of Each Mineral
Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Hematite 40

Magnetite 92

Picotite 19
Rock Frag. 6

Analyst C Tsselhardt
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SAMPLE 2018
Location 37"53'4511N 122°41'46"W
Depth mean nle't4tts fathoms
Size Fraction (SF) 0.175 - 0.124 mm

127

Wt. % of SF/Total Sample,_9_._7_5 _
Wt. % of HM/sF_......::.l.:....:.0:...:3~ _

,Total % of Each Mineral

Total Grains Counted 491
% Transparent Grains 18.9
% Opaques 17.9
% Alterites and Unknowns 63.2

Graph % 2 Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Carbonate 3 Hematite 38
Pumpellyi te 3 Magnetite 16
Chlorite 1 Picotite 6
Tourmaline 1 Pyrite 5

Rock Frag. 10

Analyst C. Isselhardt



128 SAMPLE 2018
Location 37°53'45"N 122°41'46"W

mean tideDepth meters
Size Fraction (SF) 0 0124 00088 mm.....;;..;;...;;;;.;;;~-;:,.:...::-=.::=----.

__________ ,fa thoms

Total % of Each Mineral
Graph % - Total % of Transparent Grains

Wt 0 % of SF ITo tal Sample:..-l_o_4_3 _
Wt. % of HM/SF __ 2..;.,.06,;.,.;7~ _

323
% Transparent Grains. ~2~4~08~ _
% Opaques, __ 4;,..4:..,:0..:,9 _
% Alterites and Unknowns -~.....;;;.----

Total Grains Counted :---...::.::-=-------
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Other Transparent Minerals

30

20

Other Opaque Minerals

Mineral Noo Grains Counted Mineral Noo Grains Counted
Carbonate 2 Hematite 18

Pumpellyite 1 Magnetite 66

Picotite 14
Pyrite 14
Gold 1
.Rock Frago 10

Analys t _C.;...;...o...;;I;;,;;s;.;;;;s...;;;e.;;;l,;;;;;ha;;;;,r;;;.,d;;;.,t~-



SAMPLE 2018
Location 3r53'4S"N l22D4l'46"W
Depth mean 1fn~1~rs fathoms
Size Fraction (SF) 0.088 - 0.061 mm

Total % of Each Mineral

129

Wt. % of SF ITo tal Samp1e:-O_.2_3 _
Wt. % of HM/SF..........::2:..:.:....;4.=.3_
Total Grains Counted 368
% Transparent Grains 27.7
% Opaques 49.5
% Alterites and Unknowns 22.8

Graph % 3 Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals

10

o

Mineral No. Grains Counted Mineral No. Grains Counted
Carbonate 1 Hematite 42

Magnetite 48
Picotite 25
Pyrite 49
Rock Frag. 3

Ana1ys t __ C_._I_s_s_el_h_a_r_d_t--,._



130 SAMPLE 2019
Location 37°54'07"N l22°4l'28"W
Depth meanmJlCfs fathoms
Size Fraction (SF)0.175 - 0.124 mm

Wt. % of SF/Total Sample 36.90--------
Wt. % of HM/SF 0.31-------------Total Grains Counted 460
% Transparent Grains 18.9
% Opaques 25.2
% Alterites and Unknowns 55.9

Graph % ~ Total % of Each Mineral
Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 4 Hematite 53

Carbonate 3 Magnetite 39

Pwnpellyite 2 Picotite 15
Pyrite 9

Analyst ---......;.;.;.;;.;;;~-------T. Yancey
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131SAMPLE 2019
Location 3r54'07"N 122°41'28"W
Depth mean £~eGrs fathoms
Size Fraction (SF) 0.124 - 0.088 mm

Wt. % of SF ITo tal Samp1e;~6:...:.3::,.:0:...- _
Wt. % of HM/SF·_....:2:...:.~9:.z4 _

Graph % ~ Total % of Transparent Grains
Total % of Each Mineral

Total Grains Counted 380
% Transparent Grains 23.9

•
% Opaques 14.5
% Alterites and Unknowns 61.6
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 3 Hematite 12
Carbonate 6 Magnetite 28
Pumpellyite 2 Picotite 9

Pyrite 6

Analys t _.....:T~.l........:lY:.li:a~n~c:.::e~y_



132 SAMPLE 2019
Location 37°54'0711N 122°41'2811W
Depth mea~ef~~~ fathoms
Size Fraction (SF) 0.088 - 0.061 mm

Wt. % of SF/Total Sample 0.45
Wt. % of HM/SF 9.94
Total Grains Counted 218
% Transparent Grains 33.9
% Opaques 39.9
% Alterites and Unknowns 26.2

Graph % m Total % of Each Mineral
Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 3 Hematite 8

Carbonate 3 Magnetite 44

Tourmaline 2 Picotite 26
Pyrite 9

Analys t __ ---=T:..:.~Y:..:a:.:n:.:c:.:e::!.y_
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SAMPLE 2020 133
Wt. % of SF ITo tal Samp1e._4_O_._7 _
Wt. % of HM/SF_0_._4_2 _

37°54'4"N l22°4l'27"WLoca tion.---=:.;....:....~...-;-::---_-------low tideDepth meters
Size Fraction (SF) 0.175 - 0.124

fathoms-----
mm

Graph % ~ Total % of Transparent Grains
Total % of Each Mineral
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 4 Hematite 21
Carbonate 2 Magnetite 10

Picotite 3

Pyrite 5

Rock Frag. 9

Analyst -~'--===c!:..!:Ul _C. Isselhardt



134 SAMPLE 2020=..;;..;,,;..;.--

Location 37°54'4"N 122°41'27"W
Depth ttiYfet~de fathoms
Size Fraction (SF) 0.124 - 0.088 mm

Wt. % of SF ITo tal Samp1e_--.;.6..:.,.4..:.,6=-_
Wt. % of HM/SF 2.61-~...:....::...--------
Total Grains Counted 221---....::..:=-=------
% Transparent Grains 50.6.--.......::....::.....:....:~----

% Opaques._=1::.1.:....4.:.....- _
% Alterites and Unknowns 38.--=-~----

Graph % ~ Total % of Each Mineral
Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Hematite 5

Magnetite 10

Picotite 2

Pyrite 2
Rock Frag. 6

Analys t __ C......•_I::.;s:.:s:.:e:..:l::;h:;:a:.::.r.:d..:,t_



SAMPLE 2020
122°41'27"W

fathoms-----
Location 37°54'4"N
Depth lO~etb4§
Size Fraction (SF)_0~.O~8~8~~0~.O~6ul~~mm

Total % of Each Mineral
Graph % ~ Total % of Transparent Grains

135

Wt. % of SF ITo tal Sample~O~.4:!.:3::..:4~ _
Wt. % of HM/SF·_--,9~.~4~0 _
Total Grains Counted 323
% Transparent Grains 50.8
% Opaques 37.4
% Alterites and Unknowns 11.8
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Other Transparent Minerals Other Opaque Minerals

40
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Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 1 Hematite 4

Carbonate 2 Magnetite 55
Picotite 17
Pyrite 4
Rock Frag. 36

Analys t _---.JC"" ••.•..•.•I•.•siJslt,le•..l•••h..lla•.rlo.ldliLtlo.....-__ -,-_



136 SAMPLE 2021
Location 37°54'8"N l22°4l'15"W
Depth mean ~cteer\evel fathoms
Size Fraction (SF) 0.175 - 0.124 mm

Wt. % of SF/Total Sample 58.75--------
Wt. % of HM/SF__ O_._2_4 _
Total Grains Counted 278----------
% Transparent Grains 36"---------
% Opaques 26"------------
% Alterites and Unknowns 38--------

Graph % a Total % of Each Mineral
Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 4 Hematite 45

Carbonate 10 Magnetite 10

Picotite 3
Pyrite 1
Rock Frag. 13

Analyst L. Osuch
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SAMPLE 2021 137

mm

Wt. % of SF/Total Sample 6.79
Wt. % of HM/SF 2.96
Total Grains Counted 186
% Transparent Grains 54
% Opaques 22
%'Alterites and Unknowns 24

Location 37°54'8"N 122°41'l5"W
mean &~~~r~evel fathomsDepth

Size Fraction (SF)0.l24 - 0.088

Graph % ~ Total %.of Transparent Grains
Total % of Each Mineral
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 2 Hematite 12
Carbonate 9 Magnetite 2

Pyrite 3
Rock Frag. 25

Analyst --=.:.--===-------L. Osuch



138 SAMPLE 2021
Location 37°54'8"N 122°41'15"W
Depth mean ~~ir~eve1 fathoms
Size Fraction (SF) 0.088 - 0.061 mm

Wt. % of SF/Total Sample 0.24--------
Wt. % of HM/SF---..,;2;;..;0:....,:•..;;,.9..;;,.0 _
Total Grains Counted 178._-....;;;;.;:.....::..._----

% Transparent Grains 56--....;;:,.;:.....------
% Opaques 19--------------% Alterites and Unknowns 25--..;;-.-----

Graph % ~ Total % of Each Mineral
Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 2 Hematite 4

Carbonate 3 Magnetite 12

Picotite 3
Pyrite 1
Rock Frag. 13

Analyst ---=-'--===--------L. Osuch
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SAMPLE 2022 139

Location 37°54'20I1N
mean tideDepth meters

Size Fraction (SF) 0.175 ~ 0.124

Wt. % of SF ITo tal Sample,---=.22_.l _
Wt. % of HM/SF,__ ---=.1.!.,;.5:,:4!:...-------fathoms-----

mm Total Grains Counted 425
% Transparent Grains 22.6
% Opaques 17.2
% Alterites and Unknowns 60.2

Graph % 0 Total % of Transparent Grains
Total % of Each Mineral
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Other Transparent Minerals Other Opaque Minerals
Mineral ~o. Grains Counted Mineral No. Grains Counted
Chlorite 2 Hematite 21
Carbonate 5 Magnetite 34
Pumpellyite 1 Picotite 4

Pyrite 5
Rock Frag. 9

Analys t _-'T:...:.......Y:.,:a=n:.:;c::;e::.VL.-_



140 SAMPLE 2022
122°40'47"W

__________,fathoms

0.124 - 0.088 mm

Wt. % of SF/TotalSample 1.64
----------------

Wt. % of HM/SF 13.62----'-~---------
Total Grains Counted 236~-.....;;:",::...:....-----
% TransparentGrains 35.5----..:....::.....;..;;-----
% Opaques 21.2--,;,,;.,,;...-----.-------
% A1teritesand Unknowns43.3-----------

Location 3r 54'20"N
Depth meanm~~~~s

Size Fraction (SF)

Graph % ~ Total % of Each Mineral
Total % of TransparentGrains
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Other'TransparentMinerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Rutile I Hematite 7

Chlorite 1 Magnetite 26

Carbonate 3 Picotite 13
Pumpellyite I Pyrite 1

Rock Frag. 3
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mm

141

Wt. % of SF/Total Sample 0.06
Wt. % of HM/SF 86.6
Total Grains Counted' 200
% Transparent Grains 35.0
% Opaques 44.0
% Alterites and Unknowns 21.0

SAMPLE 2022
Location 3ZO 54' 20llNmean tideDepth meters
Size Fraction (SF)0.088 - 0.061

'122040' 4711W
fathoms-----

Graph % ~ Total % of Transparent Grains
Total % of Each Mineral
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142 SAMPLE 2023
Location 37°54'28I1N l22°40'52I1W
Depth meagef~~~ fathoms
Size Fraction (SF) 0.175 - 0.124 mm

Wt. % of SF ITo tal Sample-....r.1..J.S.•••• 2 _

Wt. % of HM/SF 0.38------------Total Grains Counted 327----------% Transparent Grains 37.5----------% Opaques 12.3--------------% Alterites and Unknowns 50.2--------

Graph % ~ Total % of Each Mineral
Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 2 Hematite 22

Carbonate 6 Magnetite 4

Pyrite 1
Rock Frag. 13
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Graph % = Total % of TransparentGrains
Total % of Each Mineral
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Wt. % of SF/TotalSample 1.14

Wt. % of HM/SF 6.42
Total Grains Counted 302

% TransparentGrains 40.9

% Opaques 16.8
% Alteritesand Unknowns 42.3

SAMPLE 2023
Location 37°54'28"N l22°40'52"W
Depth mean ffi~~~rs fathoms
Size Fraction (SF)0.124- 0.088 mm

1\

1r1
I \

I
I 1\

II \

I
41.•. I 1\ II.. t"Nt ..J1l II 1\ ~ 17

r-- L.. ,....~ II' Foo... LI'..•1- LI 11'

60

50

40

30

20

10

o
s:: ~ Q) Q) Q) Q) Q) s:: Q)

~~
Q) Q) Q) Q) Q) Q) Q) ..., Q)0 Q) ~ ~ ~~ ~ Q)"1::l
~ s:: ~ .u ~ s:: .u .u

(J s:: ..-i -..l -..l0 -..l Q) s:: o s:: Q) -..l -..l -..l Q) -..l Q) '1"'1~ ~ ~ .u CI)"1::l s:: ~ Q) Q) ..c ..c CI) CD Q) ..c ~ ~r-l
'r'l ctl 0 C\l 'r'l'r'l 0 t!lr-l r-l CJ,. CJ,. 'r'l

~
-e .u ctl -1"'1 0N t!l 'r'l CJ,. 0 CJ,. CI) ..0 .g 0 tI) 0 C\l CI) ~ r-l s::~ < N~

~ s:: (J N ., ~ CI) O'r'l0 ~ ~ ;j Q) s:: a .uS::...,...:l 0 0 C\l CJ,. ~ Q) (J
'1"'1 ::z:: ::z:: r-l :>. ~<r-l t!l ::z:: Hu

Other TransparentMinerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 1 Hematite 11

Magnetite 16

Picotite 10
Rock Frag. 14

Analyst C. Isselhardt



144 SAMPLE 2023
Location 3ZO 54' 28"N
Depth mean '~eers
Size Fraction (SF) 0.088 0.061 mm-----------:

Wt. % of SF/Total Sample 0.031
Wt. % of HM/SF 37.5
Total Grains Counted 222
% Transparent Grains 5.13
% Opaques 37
% Alterites and Unknowns 11. 7

_________ fathoms

Graph % ::z =--:-=-T~o~ta;;;:l::.....:%~••-:o:-=f:.........::E::::a:.::c:!!h--!.!M=in~e=..:r~a==l~_
Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Hematite 3

Magnetite 47

Picotite 19
Gold 2
Rock Frag. 11

Analyst C. Isselhardt
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SAMPLE 2024
Location 37°54'27"N l22°40'49"W
Depth low t~~fe~~vel fathoms
Size Fraction (SF)0.175 - 0.124 mm

145

Graph % ~ Total % of Transparent Grains
Total % of Each Mineral
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Total Grains Counted. 2_4_3 _
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% Alterites and Unknowns 4_7 _
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Carbonate 4 Hematite 14

Pumpellyite 1 Magnetite 3

Picotite 2

Rock Frag • 9
..

Analyst L. Osuch



146 SAMPLE 2024
Location 37°54'27"N l22°40'49"W
Depth low t~~~et~vel fathoms
Size Fraction (SF) 0.124 - 0.088 mm

Wt. % of SF/Total Sample 2.04--------
Wt. % of HM/SF 11.35-::;;.;;;;..:....:;...:~--------

Total Grains Counted 232"--..=..::..:=-------
% Transparent Grains, ~4~3 _
% Opaques __ ~1~3;;....- _
% Alterites and Unknowns 44------------

Graph % ~ Total % of Each Mineral
Total % of Transparent Grains
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SAMPLE 2024 147

Lo ca tion,:-..::3:.!.7_"..::5~4~':.2:..!7_II.!:N~-=-=1:=2:=2:...."_4:..:0:....'_4:..:9_I1...;.W:.....-_
Depth l_o_w_&~~~r~evel fathoms
Size Fraction (SF) 0.088 - 0.061 mm

Wt. % of SF ITo tal Sample.-=.O~.=..lO.:....-_
Wt. % of HM/SF~57!...:.:..!7~0 _
Total Grains Counted. ~2~5~1=__ _
% Transparent Grains, 4~O~ _
% Opaques,_~4~1~ _
% Alterites and Unknowns. -=1:.:9~ _

Graph % ~ Total % of Transparent Grains
Total % of Each Mineral

1\
I

4t \
1\ I

t I
\ 1\ 1\

\
1\ t 1\ j

41. I .~ l/ I\. ..n..
I' i\ II I' I...- rl~1, , •...•.

60

50

40

30

20

10

o
s:: ~ QI QI QI <IJ QI s:: <IJ

~~ <IJ <IJ <IJ QI QI <IJ <IJ ~ <IJ0 QI ~ ~ ~~ ~ <IJ'O s:: s:: ~ ~ ~ s:: ~ ~u s:: ...• ...• ...• 0 •.-1 <IJ s:: o s:: ltI QI or-l '.-1 '.-1 QI ...• <IJ '.-11-1 1-1 ~ ~ lIl'O s:: 1-1 III <IJ ..c: ..c: III bO <IJ ..c: ~ ~.-f...• ltI 0 ltI or-l •••• 0 c.!l.-f .-f Po. Po. or-l
~

'0 ~ ltI ••.•0
N o or-l

~
0 Po. III .g .g 0 Cf.l 0 ltI III ~ .-f s::IlCl r..:I~

~ U N .., 1-1 III Oor-l
0 1-1 1-1 ::l <IJ s:: S ~S::~ ...:l 0 0 ltI Po. ~ <IJ Uor-l :I: :I: .-f >. 1-1<.-f c.!l :I: f-j
U

Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 1 Hematite 2

Carbonate 2 Magnetite 66

Picotite 18•
Pyrite I

Rock Frag. 16•

Analyst ---------------------L. Osuch



148 SAMPLE 2025
Location 37°S4'23"N 122"40'5S"W
Depth meMgt~l3e fathoms
Size Fraction (SF) 0.175 - 0.124 mm-...;;..",;...~~--.:...:...::.;;:,..:".----.:

Wt. % of SF/Total Sample 16.95--------
Wt. % of HM/SF 0.60------------Total Grains Counted 320
% Transparent Grains 31.3
% Opaques 8.7
% A1terites and Unknowns 60.0

Total % of Each MineralGraph % ~ T 1 % fota 0 0 Transparent Grains
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 1 Hematite 17

Chlorite 1 Magnetite 4

Carbonate 3 Pyrite 1

Tourmaline 1 Rock Frag. 5

Collophane 1

Analyst T. Yancey
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SAMPLE 2025
Location 37°54123"N l22°40155"W

mean b.deDepth meters fathoms
Size Fraction (SF) 0.124 - 0.088 mm

149
Wt. % of SF/Total Sample:...-l_.0_9 _
Wt. % of HM/SF_..:.7...:.•.:..0:..-7 _

Graph % ~ Total % of Transparent Grains
Total % of Each Mineral

Total Grains Counted 260
% Transparent Grains 36.5
% Opaques 14.2
% Alterites and Unknowns 49.3

\
\
\

,
I \, \

II
1\ 1\

I 1\ IIr-. I \ 1\
II L.••••••

""
J

II.. I,;'r"o I..•.U'" ~ N ~~•....

60

50

40

30

20

10

o
J:l .u Gl Gl Gl Gl Gl J:l Gl

~~ Gl Gl Gl Gl Gl Gl Gl ~ Gl0 Gl .u .u .u.u .u Gl"1:l
~ J:l .u .u .u J:l .u .u

0 J:l ..-l ....• ....• 0 ..-l Gl J:l o J:l Gl ....• ..-l ....• Gl ..-l Gl ••..•,.. ,.. .u .u 00"1:1 J:l ,.. Gl Gl -a ..c 00 CD Gl ..c .u .ur-l....• 1I1 0 1I1 ....•....• 0 c.!)r-I r-I lJ,. ....•
~

"1:1 .u 1I1 ..-l 0
N c.!) ..-l

~ 0 lJ,. 00
~ ~ 0 tf.l 0 1I1 00 .u r-I J:ll:Q Nr.:!

~ 0 N ..., ,.. 00 0'''''0 ,.. ,.. =' Gl J:l a .u
J:l~ ...::l 0 0 1I1 lJ,. r.:! Gl 0....• :::t: :::t: r-I >- ,..<r-I o :::t: E-I
U

Other Transparent Minerals Other Opaque Minerals

Analys t _---'T::...:,.....Y!:,JailjDwcOOJe;;;yl'-_



150 SAMPLE 2025
Location 37°54'23"N
Depth mea~e~~
Size ~raction (SF) 0.088 - 0.061

122°40'55"W Wt. % of SF/Total Sample_--=.0..:,..0;:.:3::-.._
Wt. % of HM/SF,_---=5~8~.2=-- __________ fathoms

IDD1 Total Grains Counted 224
% Transparent Grains 31.3
% Opaques 47.3
% A1terites and Unknowns 21.4

Graph % g Total % of Each Mineral
Total % of Transparent Grains
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Other Transparent Minerals Other Opaque Minerals

Mineral No. Grains Counted Mineral No. Grains Counted
Rutile 2 Hematite 5

Tourmaline 1 Magnetite 64

Picotite 30
Pyrite 4
Rock Frag. 3

Analys t _...;:;T;,.;.--=Y;.:a:.::n:.::c:.::e~y_

60

50

40

30

20

10

o



Total % of Each Mineral

151
Wt. % of SF/Total Sample 32.99
Wt. % of HM/SF 0.40
Total Grains Counted 311
% Transparent Grains 34
% Opaques 15.4
% Alterites and Unknowns 50.4

SAMPLE 2026
Location 37°54'17"N 122°41'3"W

mean tideDepth~ ~mecers fathoms
Size Fraction (SF)0.175 - 0.124 mm

Graph % Q Total % of Transparent Grains

I 1\
II \

\
\

I
\ , 1"- ~. IJ

1. 1/
J ,
" 1\ r- V l'~••••••

"'"
l/ ... l.;

60

50

40

30

20

10

o
c:: ~ Q,I Q,I Q,I Q,I Q,I c:: Q,I

~~
Q,I Q,I Ql Q,I Q,I Q,I Q,I .., Q,I0 Q,I ~ ~ ~~ ~ Q,I't:l c:: c:: ~ ~ ~ c:: ~ ~() c:: .~ .~ .,.j 0 .,.j Q,I c:: o c:: III Q,I .,.j ~ ~ Q,I ~ Q,I .~••• ••• ~ ~ tn't:l c:: ••• Q,I Q,I .d .d tn co Q,I .d ~ ~.-f~ III 0 III •.-1 •.-1 0 t!l.-f .-f Q. Q. o.-l

~
't:l ~ III ~ 0N t!l o.-l Q. 0 Q. tn .g .g 0 CI) 0 III tn ~ .-f c::llI:l -< Nrz:l

~
() N ., ••• tn O~0 ••• ••• =' Q,I c:: s~C::.., ...:l 0 0 III Q. rz:l Q,I ()o.-l ::d ::d .-f

~
•.•<.-f t!l E-tU

Other Transparent Minerals Other Opaque Minerals

•

Mineral No. Grains Counted Mineral No. Grains Counted
Carbonate 2 Hematite 23

Magnetite 5

Picotite 1
Pyrite 3
Gold 2

Rock Frag. 14
•

Analyst C. Isselhardt
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SAMPLE 2026

.Location 3]0 54'17"N
Depth mean~s

Size Fraction (SF)__0~.~1~2~4_-~0~.~0~8~8__~mm

l22°41'3"W
________~fathoms

240
% TransparentGrains. 45__•O _
% Opaques 12.1---------------% A1teritesand Unknowns'------------

Graph % Q Total % of Each Mineral
Total % of TransparentGrains
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Other TransparentMinerals Other OpaqueMinerals

Mineral No. Grains Counted Mineral No. Grains Counted
Hematite 5

Magnetite 8

Picotite 5
Pyrite 1
Rock Frag. 10

Analyst C. Isse1hardt
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Graph % ~ Total % of Transparent Grains
Total % of Each Mineral

153
Wt. % of SF ITotal Sample:.-o_._1_14 _
Wt. % of HM/SF_=31::..:.:.....4~ _
Total Grains Counted. 2~3_6 _
% Transparent Grains. ~5~0~._4~ _
% Opaques. __ -=3:.:.5..:.•..::2 _
% Alterites and Unknowns.--=1~4..:..~4 _

SAMPLE 2026
Location 3r 54' l7"N 122041' 3"W

mean tideDepth meters fathoms'-------
Size Fraction (SF) 0.088 - 0.061 mm
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted

Hematite 4

Magnetite 48
Picotite 22•
Rock Frag. 9

Analys t __ ---..:C:;.:.:.......::I:::s:..:s:..:e:.:l~h:!:a:::r~d:.::t:....__



154 SAMPLE 2030
122°40'53"WLocation 37°54'30"N

cliffDepth meters
Size Fraction (SF)__~~~~~=-~

________ ~fathoms
Wt. % of SF/Total Sample--:;1=.2.;...3:......._
Wt. % of HM/SF __ 1_._4_5 _

0.124 - 0.088 mm Total Grains Counted 129
of Each Mineral % Transparent Grains 77 .5
Transparent Grains % Opaques 4.7

% Alterites and Unknowns 17.8
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Other Transparent Minerals Other Opaque Minerals

30

Mineral No. Grains Counted Mineral No. Grains Counted
Chlorite 14 Hematite 1

Magnetite 4

1 -e-Pyrite

Analyst C. Isselhardt



SAMPLE 2030 155
Location 37°54'30"N l22°40'53"W
Depth clittters fathoms
Size Fraction (SF) 0.088 - 0.061 mm

Wt. % of SF ITotal Sample~ 2..:...9..:....6..:....-__
Wt. % of HM/SF __ ..;;;:2.,;..• ..:...72::::......- _

Total % of Each MineralGraph % :s ----=.=~.....:.::........::...::........::==-=====--
Total % of Transparent Grains

Total Grains Counted 147
% Transparent Grains 68
% Opaques 8.8
% Alterites and Unknowns 23.2
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral No. Grains Counted
Chlorite 2 Magnetite 7

Picotite 2
Pyrite 1
Rock Frag. 3
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Analyst -------------C. Isselhardt




