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.. ABSTRACT

The heavy mineralogy of the sand fraction for

beach samples reported by Sayles (1966) and 10 new offshore

samples from South Monterey Bay was determined optically.

For each sample the percentage of the more diagnostic trans-

parent minerals is plotted graphically in order of persistence:

zircon, garnet, biotite, apatite, clinozoisite and epidote,

lawsonite, green hornblende, oxy-hornblende, glaucophane,

sphene, zoisite, augite, jadeite, hypersthene, enstatite, and

tremolite & actinolite. Additional data on accessory trans-

parent minerals, composite grains (rock fragments) and opaque

minerals are listed with each graph. An updated bibliography

is presented to include all new work on the geology and sedi-

ment of Monterey Bay.
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INTRODUCTION

The increased public interest in environmental problems

of the Monterey Bay coastal areas such as the loss of sand

from Capitola beach and the posting of bathing beaches due to

excessive colloform counts indicates that an up to date re-

gional study of the sediments of the offshore and beaches of

Monterey Bay is in order. This report gives mineralogical

data in the standard Hydraulic Engineering Laboratory format

for beach samples examined by Sayles (1966) and for new off-

shore samples collected by Prof. Andrews of the Naval Post-

graduate School in the fall of 1970. See Fig. 1 for location

of samples. This data, along with information on the sediments

of North Monterey Bay from Yancey (1968) will form the princi-

ple basis for a forthcoming compilation and regional inter-

pretation of sediment transport in Monterey Bay. In addition

new work on sediments of the Monterey Bay area reported since

Yancey's (1968) compilation are listed below in the References.
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IDENTIFICATION PROCEDURE

For this report only minerals of the heavy fraction were

identified. The grain mounts of the light minerals are

available for future study. For each heavy fraction grain

mount, individual grains were identified with a Leitz Laborlux

polarizing microscope under 28, 80, and 360 power until approxi-

mately 100 transparent grains were counted. Opaque grains were

identified with oblique reflected light. Alterites (Van Andel,

1958) were considered unidentifiable altered grains. Unknowns

were considered unidentifiable transparent grains. Rock fragments

were grains of composite mineral composition. Identifications

were checked with reference to diagnostic tables in Krumbein

and Pettijohn (1938, p. 412-262); 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 on accuracy, some slides

were counted in replicate.
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DATA SHEETS

Pertinent grain size and mineralogical data for each grain

mount are given below. The most cornmon transparent grains are

listed left to right in order of persistence (Pettijohn, 1957,

p. 516-517). Under opaque mineral listings hematite = hematite

plus limonite; and magnetite = magnetite plus ilmenite. Abbre-

viations used on the data sheets are:

SF = size fraction

mm = milimeters

% = ~r cent

wt = weight

HM = heavy mineral

no. = number

Size Fraction (SF) in millimeters gives the grain size fraction

represented by the graph.

Graph % gives the percent of each mineral shown on the graph

considering only transparent grains.

Wt. % of SF/Total Sample is the weight percent of the size

fraction with respect to the total weight of the sample.

Wt. % of HM/SF is the weight percent of the heavy mineral

fraction of the particular size fraction.

% Transparent Grains is the percent of transparent grains with

respect to the total grains counted.
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..
% Opaques is the percent of opaque grains with respect to the

total number of grains counted •

% Composite grains and Unknowns is the percent of composite

grains (rock fragments) and unknown grains with respect

to the total number of grains counted.

o

,.

..
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.• Location 360 58.2' ~~o 56.9'
interhdaIDepth meters fathoms

Size Fraction (SF) .074 - .248 mm
Graph % • Total % of Each Mineral

Total % of Transparent GrainaNt. X of SF/Total Sample _

Wt. % of 11M/SF ---
Total Grains Counted 14_6 _
% Transparent Grains 6_8_.~4~-----

SAMPLE 2307

% Opaques 3_0_.8 _

% Composite Gr. and Unknowns 0.8
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Location 360 58.3' 1210 56.5'

D h intertidalept meters fathoms
SizeFraction(SF) .074 - .248 mm
Graph% • Total% of EachMineral

Total% of TransparentGrains
Nt. I of SF/TotalSample --

Wt. % of 11M/SF---------
TotalGrainsCounted 130--------
% TransparentGrains 76.9
% Opaques 23.1

% CompositeGr.and Unknowns~-o

SAMPLE _...;;2;;.;3;;.;;0~8:.......
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Location.......;3;;..;6;;..o__ 59:..Q.:__ 121 ° 55.1'

Depth stream meters fathoms

SizeFraetion (SF) .074 - .248 rom

Graph % -Total % of EachMineral
Total % of TransparentGrains

Wt. I of SF/Total Sample _

wt. % of 11M/SF -=_---
TotalGrainsCounted 18~7 _
% TransparentGrains__~53~.~4~ _

% 0 46.0paquea _

% Compos!te Gr. and Unknowns0 . 6
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•.

Location 360 58.6' 1210 55.5'
D h

intertidal--------ept meters fathoms
Size Fraction (SF) ....,:..Q74- .~48 mm

Graph % • Total % of Each Mineral
Total % of TransparentGrains

Nt. X of SF/TotalSample --

Wt. % of 11M/SF----;;,;;;.----
Total Grains Counted 138------
% TransparentGrains 72.5------
% Opaques 26.8
% Composite Gr. and Unknowns 0.7
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SAtfPLB 23_11 Wt. % of 11M/SF ...::.;:...----

Total Grains Counted __~15~6~ _

% Transparent Grains 64.1

% Opaques 34.6

% Composite Gr. and Unknowns 1,3

Location ~_58.2':'_12l 0 54.2'

h intertidal fathomsDept metera _
Size Fraction (SF) &14 - ,248 mm

Graph % • Total % of Each Hineral
Total % of Transparent Grains

Wt. % of SF/Total Sample _
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Location_3_6~o---.;5~8.:.~~_.J~.~~--l>3.4'
Depthstream meters fathoms

SizeFraction(SF) • 07~ - .248 mm

Graph% • Total% of EachMineral
Total% of TransparentGrains

Wt. I of SF/TotalSample _

Vlt. i; of 11M/SF -==-----
TotalGrainsCounted__1~6~1 _
% TransparentGrains__~6~2~.~1 _
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SAMPLE _...;:2;,;::3;.;;;1.-.3_
Wt. % of 11M/SF _

TotalGrainsCounted 1~4~O~-----
% TransparentGrains 7~1~.~4~_
% Opaques 2_7,,;.._2__

% CompositeGr.and Unknowns 1.4

Location360 57.~-1?10 53.2'

D h intertidal fathomsept meters _
SizeFraction(SF) ~~ - .248 mm
Graph% • Total% of EnchMineral

Total% of TransparentGrains
Wt. % of SF/Total Sample _
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SAMPLE __ 2_3_1_4 Wt. % of 11M/SF ~~ _

TotalGrainsCounted 14...-5...------

% TransparentGrains 69.0
% Opaques 31.0

% CompositeGr. and Unknowns~o _

Location~~..:.?_'_ ..:~lo 52.1'
Depthintertigglers fathoms

Size Fraction (SF) .074 - .248 rnm

Graph% • Total% of EachMineral
Total% of TransparentGrains

Wt. X of SF/TotalSample _
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SAMPLE 2315 Wt 0 % of lIM/SF -_---

Total Grains Counted 1~5~6~ _
% Transparent Grains ~6~4~0~1 _
% Opaques .;;.34..;..;..00__
% Composite Gr. and Unknowns 1.9

Location 360 56' 1210 51.5'
intertidal fathomsDepth meters _

Size Fraction (SF) .074 - .248 mm
Graph % a Total % of Each Mineral

Total % of TranBparent GrainsWt. I of SF/Total Sample _
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Location 360 55.3' 1210 51.1'
D

h intertidal -.--ept meters fathoms
Size Fraction (SF) .074 - .248 mm

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

Wt. I of SF/Total Sample --

Wt. % of 11M/SF ---------
Total Grains Counted 156------
% Transparent Grains 64.1-.....;;.;..;...---
% Opaques 34.6
% Composite Gr. and Unknowns 1.3
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SAMPLE 2317 Wt. % of 11M/SF _

Total Grains Counted __1~7~8~ _
% Transparent Grains __~5~6~t~7 _

Location 360 54 •.~~_._1_~lo 50.6'
intertidal fathomsDepth meters _

Size Fraction (SF) .074 - .248 rom

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

Wt. I of SFITotal Sample _

% Opaques 41.6

% Composite Gr. and Unknowns 2.2
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Location 36° 54'
Depthinterti~~ter9 fathoms

SizeFraction(SF) .074 - .248 rom

Graph% • Total% of EachMineral
Total% of TransparentGrains

Wt. I of SF/TotalSample --

50.1'

Wt. % of 11M/SF-----=:.::.-----
TotalGrainsCounted 164------
% TransparentGrains 61.0
% Opaques 38.4

% CompositeGr. and Unknowns 0.6

SAMPLE __ 2_3_1_8
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Location 360 53.~~.2~10 49.6'
intertidalDepth meters ....;fathoms

Size Fraction (SF) ...:.2.74 - .248 rom

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

Wt. X of SF ITotal Sample _

Wt. % of lIM/SF ---

Total Grains Counted ~15~6~ _

% Transparent Grains ~6~4~.~1~__

SAMPLE __ 2_3_1_9 ._ .

% Opaques ~3~4.;...6 _
% Composite Gr. and Unknowns 1. 3
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Location 360 52.6' 1210 49'
intertidalDepth meters fathoms

Size Fraction (SF) .074- ,248 mm
Graph % • Total % of Each Mineral

Total % of Transparent Grains
Wt. I of Sr/Total Sample --

Wt. % of 11M/SF ---------Total Grains Counted 141--------
% Transparent Grains 71.0
% Opaques 28.4
·XComposite Gr. and Unknowns 0.6

SAMPLE -----2320
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Location 36° 52.~!2Io 48.7'
h intertidal fathomsDept meters__ --

SizeFraction(SF) .074 - .248 DIm

Graph% • Total% of EachMineral
Total% of TransparentGrains

Wt. I of SF/Total Sample _

Wt. % of 11M/SF ....:.:::._---
TotalGrainsCounted__~I~75~ _
% TransparentGrains__ ~57.!..o,•••1:...-__

SAMPLE 2321

% Opaques 41,7
X Compos!te Gr. and Unknowns 1',2
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Location 360 51.2' 121047.8'

Depth interti~ers fathoms
Size Fraction (SF) .074 - .248 DUD

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

Wt. I of Sr/Total Sample --

Wt. % of lIM/SF ---------
Total Grains Counted 142------
% Transparent Grains 70.4

% Opaques 28.2

% Composite Gr. and Unknowns 1.4
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SAMPLE 2323
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Wt. % of 11M/SF _
Total Grains Counted 1_6_1 _
% Transparent Grains _~62.-.;...1 _Location 360 50.9' 1210 47,8'

intertidal fathomsDepth meters _--
Size Fraction (SF) .074 - .248 mm
Graph % -Total % of Each Mineral

Total % of Transparent GrainsWt. I of SF/Total Sample _

% Opaques 37,3
% Composite Gr. and Unknowns 0,6
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Wt. % of 11M/SF ---

TotalGrainsCounted 1_72 _

% TransparentGrains__ 58...;...2 _

SAMPLE 2324

Location 36 0 49.9' 121 0 47.7'
h intertidal rs fathomsDept me~e

SizeFraction(SF).074 - .248 mm
Graph% • Total% of EachMineral

Total% of TransparentGrains
Wt. I of Sf/Total Sample _

% Opaques ...;;3..:,9,.;.• ..;.,5---

% CompositeGr. and Unknowns 2.3
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SAMPLE _...;2;.;:;.3::.;25:- 0

Wt. % of lIM/SF _

TotalGrainsCounted 173-------
% TransparentGrains 57.8
% Opaques 42.2

% CompositeGr. and Unknowns---

Location 360 49.7' 1210 47.7'
D h intertidalept meters fathoms
SizeFraction(SF).074 - .248 DUll

Graph% • Total% of EachMineral
Total% of TransparentGrains

Wt. I of SF/TotalSample --
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Location 360 49.4' 1210 47.6'
intertidal fathomsDepth meters __ -

Size Fraction (SF) .074 - .248 mm
Graph % • Total % of Each Mineral

Total % of Transparent Grains
1ft. I of Sr/Total S_pl. _

Wt. % of lIM/SF _

Total Grains Counted 16~8 _
% Transparent Grains 5_9_._5__

SAMPLE 2326

% Opaques 3_9~.9__

% Composite Gr. and Unknowns 0,6
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Location360 48.8' 121 0 47.2'
Dept~interti~\ers fathoms
Size'Fraction(SF) .074 - .248 mm
Graph% • Total% of EachMineral

Total% of TransparentGrains
Wt. I of Sf/TotalSemple --

Wt. % of 11M/SF---------TotalGrainsCounted 151------
66.2% TransparentGrains------

% Opaques ..::3~3:.a.·a8 _

% Compo8iteGr. and Unknowns~---Q

SAMPLE __ 2_3_2~7__
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SizeFraction(SF) .074 - .248 mm
Graph% -Total % of EachMineral

Total% of TransparentGrains
Wt. I of SF/TotalSample --

•

Wt. % of 11M/SF ---
TotalGrainsCounted 137-=-=-----
% TransparentGrains 72.9--.;..-.---
% Opaques 26.3
% CompositeGr. and Unknowns 0.8

SAMPLE __ 2_3_2_8_.

Location 360 48.1' 1210 47.2'

D th intertidalep meters__ ~fathoms

..

\:2 u GJ 1Il1Il1Il0
G

.&.I UUUe '" ••••••.• 0
••• u Ull)"d
•••• ° «II••.•••••N t!J •••• .top.

IlQ NfI,1

°\:2~
••••...•
tJ

1Il GJ cu· cu cu cu 1IlU '3 "d
fa

\:2 u cu

'" \:2
u u

g cu cu ..d cu ...•
bL

...•
...• ...•

..d ll) cuj e e p.
~

...•
~ 10 0U N

a
..,

0 ~tI:l ..t
\:2 k

,CD

cu

e
C)

OtherTransparentMinerals
Mineral No. GrainsCounted
Opaques & Alter1tes 36

OtherOpaqueMinerals
Mineral No GrainsCounted

Unknown 1



36

Location 360 46.9' 1210 47.3'
;intertidalDepth meters ---fathoms

Size Fraction (SF) .074 - .248 mm
Graph % -Total % of Each Mineral

Total % of Transparent Grains
Wt. I of SFITotal Sample _

Wt. % of 11M/SF -----
Total Grains Counted __~1~35~ _
% Transparent Grains __~74~Q~ _

SAMPLE __ 2_3_2_9 ,_ '

% Opaques 24 4
,I Composite Gr. and Unknowns 1.6
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Location 360 46.1' 1210 47.5'

b intertidal fathomsDept mel:ers _
Size Fraction (SF) .074 - .248 mm

Graph % • Total % of E8C~ Mineral
Total % of Transparent Gr ins

Wt. I of SF/Total Sample _

Wt. % of 11M/SF --
Total Grains Counted __~14~5~ _

% Transparent Grains __ 6_9.~0 _

SAMPLE _..,;2;.,;3;.,;;3..,;0_

% Opaques 29.6

% Composite Gr. and Unknowns 1.4
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Location 36~ 44.9' ~21° 48'

Depth interti~'ters fathoms
Size Fraction (SF~ ,074 - .248 mm

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

Wt. I of SF/Total S_ple _

Wt. % of 11M/SF ---
Total Grains Counted __~1~57~ _

% Transparent Grains 63.7

SAMPLE __ 2_3_3_1__

% Opaques ~3;.;:5;.:.•..;.7 _

% Composite Gr. and Unknowns 0.6
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Location 360 43.9' 1210 48.1'
D th intertidal -ep mel:ers fathoms
Size Fraction (SF) .074- ,248 mm
Graph % -Total % of Each Mineral

Total % of Transparent Grains
Wt. I of Sr/Total Sample --

Wt. % of 11M/SF---------
Total Grains Counted 142------

SAKl'LE__ 2;;..;3;..;;3~2__

% Transparent Grains __~70~.~4~ _
% Opaques ..;2;.:.7.:.. ,;;:.5 _

% Compos! te Gr. and Unknowns 1.9
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Size Fraction (SF) .074- .248 mm

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

Wt. % of SF/Total Sample ----

40

Wt. % of 11M/SF

Total Grains Counted 149

% Transparent Grains 67.0

% Opaques 30.2

% Composite Gr. and Unknowns 2.8

SAMPLE 2333

Location 360 42.7' 1210 48.1'.-~~-
D th intertidalep meters fathoms
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Wt. % of 11M!SF -=-.:.----
TotalGrainsCounted 1~46~ _

% TransparentGrains__ 6_8,;...5 _

SAl1PLE __ 2_3_34

Location360 41.4' 1210 48.4'--------- --
Depthintertii~ter8 .fathoms
SizeFraction(SF) .074 - .248 __ mm
Graph% • Total% Qf E@chMineral

Total% of TransparentGraina
Wt. I of SFITotalSeple _.....;.....

., Op 30.2(0 aques --.:. _
% CompositeGr. and Unknowns 1.3
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Location 360 40.7' 1210 48.7'
intertidal f hDepth --2neters at oms

Si"e Fraction (SF) .074 - .248 mm

Graph % • Total % of Each Mineral
Total % of Transparsnt GrainaWt. 1 of Sr/rotal Sample _

Wt. % of lIM/SF ---

Total Grains Counted _..:1~7.:;.5 _
% Transparent Grains __~5~7~.2~ _

SAMPLE ~23~3;;.:;5~ __..

% Opaques 4.:,;1;;.,;•...,1 _

% Composite Gr. and Unknowns 1,7
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36° 37 3' 1210 54'Location . .._~ _
intertidalDepth meters fathoms

Size Fraction (SF) .074 - .248 mm
Graph % • Total % of Each Mineral

Total % of Transparent Gla ns
Wt. I of Sf/Total Sample --

Wt. % of 11M/SF ---
Total Grains Counted __~2~6_1__------

G i 38.3% Transparent ra ns _
% Opaques 61,0
% Composite Gr. and Unknowns 0.7

SAMPLE 2336
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Location 36 0 36.8' 121 0 53.7'
intert1dalDepth meters fathoms

SizeFraction(SF) .074 - .248

GraphX • Total% of EachMin~ral
Total% of TransparentGr

Wt. I of Sr/TotalSample --

mm

Wt. % of lIM/SF ~ _
TotalGrainsCounted__~1~8~1 _

% TransparentGrains__~55~.2~ _

% Opaques 4,:.;3:;...:.,;0;;.....--

SAMPLE__ 2_3_3_7_

% CompositeGr. and Unknowns 1.8
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Location 360 36.5' 1210 52.3'...-- ..-.--~-
Depth interti~ers fathoms---~
Size Fraction (SF) .074 - .248 mm

Graph % • Total % of Each Mineral
Total % of Transparent Or ~ns

Wt. I of sr/Total Sample --

Wt. % of lIM/SF ---------Total Grains Counted 145
% Transparent Grains 69.0
% Opaques 31.0
% Composite Gr. and Unknowns ----o

SAMPLE __ 2_3_3_9_

Other t~~3parent Minerals
!ineral
Opaques

No. Grains Counted
& A1terites ·45

Other Opaque Minerals
Hineral No Grains Counted
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Location 360 36.9' 1210 51.5'
Depth int~~t~~~ir8------ fathoms
Size Fraction (SF) .074 - .248 mm
Graph I • Total % of Each Minaral t

Total % of Transparent Gr ins
Wt. I of Sr'Total Sample _-_- __

Wt. % of lIM/SF---------
Total Grains Counted 150------
% Transparent Grains 66.6
% Opaques 32.0

I Composite Gr. and Unknowns 1.4

SAMPLE 2340
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Wt. % of 11M/SF -----
Total Grains Counted 19_3__ -------

G i 51.8% Transparent ra ns ---

SAMPLE •.• 2341 _."w'" ,

..
Location 360 37.4' _~lo_ 50.9'

intertidalDepth meters
Size Fraction (SF) .074 - .248 rom

Graph X • Tetal % of Each Mineral
Total % of Transparent GrainsWt. I of S'/Total Sample _

fathoms
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% Composite Gr. and Unknowns
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Depth stream meter s fathoms,---

Wt. % of 11M/SF---------
Total Grains Counted 374-~~---
% Transparent Grains 26.7
% Opaques 72.2
% Composite Gr. and Unknowns 1.1

SAMPLE__ 2_3_4_2_

Location 360 40.7' 121
0

44.4'-'. _._ ..... _.----
Size Fraction (SF) .074 - .248 mm

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

Vt. I of SF/Total Sample --
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Location 360 53.5' 1210 45.9'

Depthstream meters fathoms
SizeFraction(SF) .074 - .248 mm
Grapb% • Total% of EachMineral

Total% of TransparentGrains
Wt. I of SF/Total Sample --

Wt. % of 11M/SF-----------TotalGrainsCounted------261
SAMPLE__ 2_3_4_3 " ...._",

% TransparentGrains 38.3
% Opaques 61.0
%Compos!te Gr. and Unknowns 0 • 7-
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SAMPLE _-=.;23::;.:5:;.:1~ _

Location 360 42.5' 1210 54.8'
Depth 89.2 meters 49 fathoms
Size Fraction (SF) .062 - .350 mm
Graph % - Total % of Each Mineral

Total % of Transparent Grains
Wt. % of SFITotal Sample 2.5
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Location 360 42.5' 1210 52.5 '

Depth 71.0 meters 39 fathoms
Size Fraction (SF) .062 - .350 mm
Graph % - Total % of Each Mineral

Total % of Transparent Grains
Wt. % of SF/Total Sample 3.3 ,
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Wt. % of HM/SF ----
Total Grains Counted __16_.7_0__ -

% Transparent Grains __~6~o~ _
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% Opaques -~0..;;..,;;.1---

% Compos! te Gr. and Unknowns 1.1
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Other Transparent Minerals Other Opaque Minerals
Mineral
Biotite

No. Grains Counted
1550

Mineral Na Grains Counted
2Magneti te - Ilmenite

Unknowns 2

Composites - Al teri tes 16
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Wt. % of lIM/SF ---

Total Grains Counted __3~6~1~------
% Transparent Grains __=2~7~.~7 _

SAMPLE 2_3_5_3 _

Location 360 41.9' 1210 50.8'

Depth 52.8 meters 29 fathoms
Size Fraction (SF) .062 - .350 mm
Graph % • Total % of Each Mineral

Total % of Transparent Grains
Wt. X of SF/Total Sample 15.0

% Opaques ..;;1~• .;..7 _

% Composite Gr. and Unknowns 36.3
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Other Transparent Minerals
Mineral No. Grains Counted
Detrital Carbonate 3

Other Opaque Minerals
Mineral

Magnetite - Ilmenite

Hematite - Goethite

Pyrite

unknowns 1

Composites - Al teri tes·130
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SAMPLE 2354

Location 360 41.4' 1210 50.1'
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Wt. % of HM/SF ---
Total Grains Counted __1_7_4__ --..-.---
% Transparent Grains ;;.5,;.7,;..5~ _
%

%

Depth 36,4 meters 20 fathoms
Size Fraction (SF) .062 - .350 mm
Graph % a Total % of Each Mineral

Total % of Transparent Grains
Wt. % of SF/Total Sample 93,7 T
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Composite Gr. and Unknowns 27,6
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SAMPLE_...;;;2~3.;;..55.;....... _

Location 360 41.0' 1210 49.5'
Depth21.8 meters 12 fathoms

Size Fraction (SF). 062 - .350 mm

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

Wt. X of SF/Total Sample 98.1

54

Wt. % of HM/SF ---

Total Grains Counted ~16~5~-----
% Transparent Grains 6_0..,;._6__
% Opaques 2_1_.2__

% Composite Gr. and Unknowns 16.4

•

Other Transparent Minerals

Mineral No. Grains Counted
Rutile 1

•

Unknowns 1

Composites - A1terites 26---

Mineral NQGrains Counted

Hematite - Goethite 34

Picot1te 1
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o

Location 36039.2' 121050.3'

Depth 23.7 meters 13 fathoms
Size Fraction (SF) .062 - .350 mm
Graph % - Total % of Each Mineral

Total % of Transparent Grains
Wt. r of SP/Total Sample 99.3

Wt. % of lIM/SF_-------
Total Grains Counted 176

% Transparent Grains __ 56_.8 _

SAMPLE __ 23_5_6 _

% Opaques 2_4_._4 _
% Composite Gr. and Unknowns 18.2
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Other Transparent Minerals
Mineral No. Grains Counted

Other Opaque Minerals
Mineral Na Grains Counted

Magnetite - Ilmenite 43
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Composites - Al teri tes 31----
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SAMPLE__ 2_3_57 _ Wt. %of liM/SF ---
Total Grains Counted _.::.17;..8=-----
%TransparentGrains __ 56_.;..,2_

121 0 51.1'36° 39.6'Location-----------
Depth 43.7 meters 24 fathoms
Size Fraction (SF) .062- .350 mm
Graph % • Total % of Each Mineral

Total % of TransparentGrains
Wt. % of SF/TotalSample 93.9

% Opaques 1..;.,0_7 _

% CompositeGr. and Unknowns 29.8
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Other TransparentMinerals Other Opaque Minerals
Mineral Nn Grains CountedMineral No. Grains Counted

Hematite - Ilmenite 2

Pyrite 1

Composi tea - Al teri tea '53

A••.•.•1•••••. T. YANCEY



SAMPLE 2358
Location 360 39.7' 1210 51.7'
Depth 54.6 meters 30 fathoms
Size Fraction (SF). 062 - .350 mm
Graph % • Total % of Each Mineral

Total % of Transparent Grains
Wt. % of Sf/Total Sample 92.4
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Other Transparent Minerals Other Opaque Minerals
Mineral No. Grains Counted Mineral
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N~ Grains Counted
5
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Location 360 39.9' 1210 53.4'

Wt. % of lIM/SF ---
Total Grains Counted 1~5~3 _
% Transparent Grains 65.4

% Opaques 1.3
% Composite Gr. and Unknowns 28.8

SAMPLE __ 2.;..35;;..9 _

Depth 72.8 meters 40 fathoms
Size Fraction (SF) .062 - .350 mm
Graph % - Total % of Each Mineral

Total % of Transparent Grains
Wt. % of SF/Total Sample 90.4
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Other Transparent Minerals
Mineral No. Grains Counted

Other Opaque Minerals
Mineral

Magnetite - Ilmenite

NQ Grains Counted
2

Unknowns 1....;..--
Composites - Alteri tes 43-.:.~-



360 41.2'Location ------------1210 55.5'

59

Wt. % of lIM/SF
Total Grains Counted 179
% Transparent Grains 55.9

% Opaques 9.5

% Composite Gr. and Unknowns 32.4

SAMPLE 2360

Depth 91.0 meters 50 fathoms
Size Fraction (SF) .062 - .350 mm

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

Wt. % of SF/Total Sample 64.9
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Other Transparent Minerals Other Opaque Minerals
Mineral

Magneti te - Ilmenite

NQ Grains Counted
16

Mineral No. Grains Counted

Hematite - Goethi te 1

Composites - Alterites 58----
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