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Preliminary Textural and Mineralogic Analyses of Vibracore Samples
Collected Bet,,veen Absecon and Barnegat Inlets, New Jersey

ABSTRACT

Texturaland mineralogicalanalyses of 119 samplesfrom 65 vibracoreswere made in orderto assess the sand,
gravel and heavy-mineral resource potential of the Inner Continental Shelf offshore from Absecon Inlet to
Barnegat Inlet, New Jersey. These data may help delineate areas where more thorough investigation is wan-anted.

The average heavy-mineral content of the vibraeore samples is 1.9 weight percent, with a standard deviation
of 2.1. The average heavy-mineral content recovered by the techniques of this analysis is 1.2 weight percent, with
a standard deviation of 1.1.

The economically important heavy minerals, here defined as ilmenite (including altered ilmenite) + rutile +
zircon + monazite + aluminosilieates (sillimanite,k'/anite,andalusite), comprise on average 1.0weightpercent of the
bulk sample witha standard deviation of 0.96.Thirteen samples from eight sites haveconcentrations of economically
important heavyminerals exceeding 2 percent.

INTRODUCTION

A study by the New Jersey Geological Survey dis- Continental Shelf as possible sources of fill material for
closed a significant economic heavy minerals province in beach reclamation (Meisbarger and Williams, 1982;
the Coastal Plain of New Jersey (Markewicz and others, Grosz, 1987). Sample locations are clustered in nearshore
1958). Exploration by industry subsequently proved two areas on and near shoals where seismic data had indi-
deposits to be economic and both were mined between eated sufficient thicknesses of sediments to suggest
1960 and 1981.The occurrence of heavy mineralsonshore potential borrow sites. Heavy-mineral resource assess-
suggests that similar deposits also may occur offshore if ment was not an objective of the Corps' sampling. A total

equivalentcoastalplainstrataextendseaward, ofabout200vibracoreswascollectedbytheCorpsoff-
This report presents the results of textural and shore of New Jersey from Barnegat to Avalon. The 65

mineralogical analyses of vibracore samples made to as- cores analyzed in this study were collected from Absecon
sess the sand, gravel and heavy-mineral-resoarce Inlet to Baroegat Inlet (fig. 1). Although the geographic
potential of part of the Inner Continental Shelf in water extent of the coxe sampling is limited, the data from this
depths of as much as 27 meters [1 meter (m) = 39.37 reconnaissance study, including information on texture
inches], extending as far as 22 kilometers [1 kilometer and composition, may help delineate areas where morn
(kin) = 0.622 mile] offshore of southern New Jersey thorough investigation is wan'anted,
(fig.l). In contrast to data given by Grosz and others (1989a)

Grain-size distribution, mineralogy and heavy- on the mineralogy and texture of surficial sediments col-
mineral concentrations were determined for 119 samples lected using a grab sampler, the vibracore samples
taken from 65 vibracores collected by the U.S. Army provide information on the shallow subsurface to a depth
Corps of Engineers. of approximately six meters. It is thus possible to analyze

The purpose of sampling by the Army Corps was to for changes in heavy-mineral grade and composition with
locate sand and gravel deposits on the Inner Atlantic depth by use of vibraeore samples.

LABORATORYPROCEDURES

The samples were analyzed according to the method component"analysis. The gravel fraction [>2.00 mm,
of Orosz and others (1990). The 65 vibraeores were split (lmm = 0.039 inch)] was removed by wet sieving through
lengthwise, described, photographed, sampled for ar- a 10-meshU.S. standard stainless steel sieve and weighed.
chival material and for peat and shell material where For each sample, a heavy-mineral concentrate was

• present (for age dating). Vibracores were divided into 119 separated from the <2-mm-size fraction by use of a
samples. Divisions were at conspicuous changes in sedi- three-turn spiral concentrator. These concentrates were
ment type or at intervals no greater than 239 centimeters further refined using tetrabromnethane (specific gravity
[1 centimeter (cm) = 0.39 inch] where sediment ap- of 2.96). A 75-percent volume sprit of the heavy-liquid
peared to be uniform throughout the length of the core. sink fraction was retained for mineralogic analyses. The
The lengths of individual samples averaged 117 cm and balance was archived. An aliquot [averaging 317 grams,
ranged from 20 to 239 cm (table 1). These samples were 1 gram (g) =0.035 ounces] of homogenized sediment was
then split into subsamples for repository storage and grab-sampled from the material rejected by the spiral
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concentrate"(spiral gangue) and processed in heavy fi- and leucoxeue (a phase of altered ilmenite). The fourth
quids in the same manneras the spiral concentrates.The fraction (magnetic at 0.60A) is dominated by pyroboles,
heavy fraction from this step was then analyzed to tourmaline, leucoxene, staurolite, and contains less it-
produce an estimate of the percentage of each heavy- menite than the second and third fractions. The fifth
mineral phase not recovered by the spiral concentrator, fraction (magnetic at 1.80A) is dominated by leucoxene

To aid the mineralogic analyses, the samples were and the aluminosilieates (primarily sillimanite, kyanite
separatedinto six magnetic fractionsby use of a Frantz and andalusite). The sixth fraction is the residuum, that
magnetic barrier laboratory separator. The fermmag- is, phases not susceptibleat 1.80A. The dominant mineral
netic constituents, primarily magnetite, ilmenite and constituents in this fraction are the aluminosilicates,
pyroboles (undifferentiated pyroxenes and amphiboles), leucoxene, zircon and ratile.
were collected in the f'wst magnetic fraction. The Each subfraction was weighed and studied inds-
remainder was processed at increasing magnetic field pendently with peU'ographicand binocular microscopes.
strengthswith currentsettings rangingfrom 0.20 to 1.80 Comparison charts (Terry and Chillingar. 1955) and
amperes (A) in order to segregate species of similar point counting were utilized to estimate mineral abun-
magneticsusceptibifity, dances in each magnetic fraction. The identification of

The second fraction (magnetic at 0.20A) is zircon and monazite was aided by the use of long- and
dominated by three phases: ilmenite, garnet and short-wave ultraviolet illumination. Data for individual
pyroboles. The third fraction(magneticat 0.40A) typical- mineral phases in each magnetic subfraction were
ly contains the largest volume of heavy minerals and has summed and calculated as weight percentages of the total
the most diverse grouping of heavy minerals.These in- heavy-mineral fraction. Densities were not compensated
clads ilmenite, garnet, pyroboles, tourmaline, epidote forby this method.The dataare given in table 1.

RESULTS AND DISCUSSION

GRAVEL In table 1, note that the weight percents of the in-
Preliminarydata on the gravel content are given in dividual phases are for the RHM and THM concenlrates

table 1. Three values areprovided: as labeled and not a weight percent of the bulk.
Althoughquartzis not a heavy mineral, it is included

weightpercent>2 nun (totalgravel) in the _l_t_because of quartzcontamination of the heavy-
weight percent>6.4mm (coanlegravel) mineralconcentratein five samples.
weight percent >2 ram and <6.4 wan (t-me gravel) Statistical measurements for heavy mineral con-

centrationsare (as weight pescent of the bulk):
The gravel fraction of these samples consists iaxgely

of shell material and quartz grains. A more detailed Average Standaed Median Range
mineralogical analysis of the gravel fraction of the deviation
vibracoreswill be presentedin a futme report. _ 1.9 2.1 1.3 0.3-13.49

KHM 1.2 l.l 0.9 0.03-8.16

HEAVYMINERALS . EHM t.0 0.96 0.7 03-6,44

Data are reported in two forms for each mineral
(table I). RHM (the weight percentage of recovered ECONOMIC HEAVYMINERALS
heavy minerals) was calculated following proceduresin Concentrations of economically important heavy
Grosz and others (1990) on the basis of the spiral con- minerals average 1.0 weight percent Thirteen samples
cenlrate/heavyliquid process only. THM (the total heavy from eight sites have conconlrationsof economically im-
mineralsweightpercentage)wascalcuintedfromdataon portsnt minerals exceeding 2 percent by weight.
the materials rejected by the spiral concentrator (spiral Individual economic heavy minerals as percentages of
gangue) and from the heavy minerals recovered by the THM are:.

spiral/heavy-liquid method (RtIM). Avenge Standard Median Range
For the economically important heavy minerals deviati_

(EHM: the sum of ilmenite + leucoxene + ratile + nmenite 32.9 ILl 33.2 0,7-59.6
zircon + monazite + aluminosilicates), the THM value Leuc_ene 8.0 5.4 6.9 ND*-34,7
averages within 6 percent of the RHM value, indicating Zircon 3.5 2.2 3.2 0.1- 10.6
that the recovery methods were effective. A comparison R_tae 0.2 0.2 o.i ND*-0,9
of THM and RHM values for the individual phases is Monazite 0.8 0.7 0.7 ND*-4,4

shown in figure 2. Figure 2a shows these values with all Ahwaln_ificates 8.3 5.4 6.8 1.4-26.8
*ND indicates not detected or < 0.1 weight percent

the TiO2phases groupedtogether;,figure2b shows values
for ilmenite, leucoxene and rotile.
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Stoichiometric ilmenite, foundmainly in the fast two Variability in the amount of heavy minerals per
magnetic fractions, averaged 18.7 weight percent of the sample is highamong the vibracores,as it was among the
total heavy minerals (THM), with a standarddeviation of grabsamples (Grosz and others. 1989a). Initial review of
6.8. Altered ilmenite (excluding leucoxene, which was variabifity of heavy mineral content with depth (in the
analyzed separately from other altered ilmenite in this upper, middle and lower sections of the cores) shows as
study), found mainly in the third, fourth, fifth and sixth much as a 4-fold difference in F_2-1Mamounts with depth.

, magnetic fractions, averaged 14.2 weight percent of the However, there is nota clear trendof increase or decrease
THM, with a standarddeviationof 8.9. of heavy-mineralcontent with depth.
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Table I. Texturaland mineralogicaldatafor 119 vibracore samples.

_F_ Longi_de .o_ . Interval _ _I i Gmvelconlent i To_lhmvy-m_eral_,_.,; Phase(w_ghzpactmtofRHMorTHMcotcen_atoc_Indcatsd)

Latitude 4; sampled _ _ (we_ghlpmcenzofbulk) (weigl_percentd Ix4,,)

W N _ _ _ o_ I RHM(_ THM(_ EHM RHM THM RHM THM RHM THM RHM THM

533.1 B9 -74.12230 39.52649 18 O 145 145 9552 2.8 0.8 2.0 0.28 0,88 0.32 29.9 30.0 3.2 4.5 2.8 0.7 0.3 0.1
533.2 -74.12230 39,52549 145 310 185 11588 4.0 0.0 _ 4.0 0.08 0,30 0,15 27,9 29.8 2.8 4.5 1,4 03 0.2 0.9
534.1 67 -74.20850 39.52701 19 0 152 152 10099 0.8 0.O 0.6 0.42 0,97 0.28 21.4 12.2 4.8 3.6 3.1 1.1 03 0.1
534,2 -74.20850 39.52701 152 305 152 10000 0,5 0.O 0.5 0.37 0.58 0,28 34.4 28.1 7.7 4,3 2.2 1.3 1.0 0,5
535,1 77 -74.20850 39.55538 13 O 157 157 11172 3.0 1A 1,6 0.58 0,81 0,45 40.2 33.2 6.2 4.8 3.0 4.1 0.1 0.1

535.2 -74 .20850 39,55538 157 312 155 9708 3.0 1.0 1,9 0,32 0,38 0.21 38,7 38.1 6.3 5.5 23 2.8 0.1 0,1
538.0 78 -74.20070 39.56706 10 0 2_ 206 14259 2.5 0.3 1,8 0.72 0.99 0.57 38.2 31.5 5.6 6.1 3,4 2.6 03 0.2
537.1 44 -74.19000 39.57005 11 O 213 213 18352 2.7 13 1.4 1.14 1.34 o.eo 36.8 33.5 5.6 5.1 3.1 2.9 0.2 0.2
537.2 -74.19860 39.57098 213 328 114 7660 OA 0.1 0.3 0.42 1.00 0.39 11.5 20.3 1.9 0.7 1.4 0.5 O.O 0.9
538.1 45 -74.17950 39.58579 0 152 152 11842 15.0 1.8 13.2 0.90 1.28 0.76 47,8 39.4 5.3 10.6 4.4 5.4 1.1 0.7

538.2 -74.17950 39.38579 152 284 112 8589 4,4 0,1 4.3 0.54 0.68 0.42 35.4 35.3 15.1 15.1 2.1 1.8 1.2 0.9
539.1 75 -74.17290 39.61545 11 0 163 193 10979 0.8 0,4 0.4 1.24 3.94 2.47 19.9 34,8 1.0 11,4 4.2 1.1 0.5 0.1
539.2 -74.17290 39.61545 165 290 127 8218 0.2 o.o 0.2 0.25 2.41 0.68 9.1 0.7 0.1 0.9 1.3 0.2 0.1 0.9
540,0 51 -74,00150 39.68585 19 0 99 99 5260 9.8 1.2 3.7 0.51 0.61 0.32 32.8 31.2 6.2 5,7 3.1 2.5 1.0 0.8
541.0 50 -74.11130 39.87044 16 0 91 91 5994 9.8 1.8 7.8 0.10 0.40 0.18 35.6 31.3 2.9 2.2 3.0 3.0 0.7 0.2

54.21 39 -74.12930 39.67901 8 0 152 152 9843 1.3 0.2 1.0 2.53 3.21 1.92 42.6 38.0 4.7 3.4 3.2 3.2 0.8 0.8
542,2 -74.12_0 39.87ggl 152 358 20G 14291 1.3 0.5 0.7 1.96 4.44 2.16 25.4 22,0 3.1 4.3 5.5 2.1 0.8 0,3
543.1 40 -74.12970 39.69013 O 0 99 99 6436 0.9 0A 0.3 1.84 2.48 1.20 27.2 21.2 3.3 2.1 1.8 0.9 0.3 0.1
543.2 -74.12970 39.69013 99 297 196 13563 0.2 0.1 0.2 0.17 0.63 0.10 21.7 10.2 2.8 0.6 1.5 0.3 1.0 0.2
544,1 41 -74.11030 39.69488 12 0 137 137 7495 0.7 0.3 0.4 0.21 0.55 0.27 44,0 35.3 6,7 6.9 3.0 1.3 0.5 0.2

544.2 -74.11030 39.69488 137 292 155 8998 4.7 1.3 3.8 0.04 0.53 0.13 25.8 15.6 3.7 4.9 2.6 0.2 0.2 0.O
545,0 52 -74.09280 39.87260 12 O 60 69 5_87 10.2 1.1 9.0 0.64 0.70 0,42 44,4 42.4 6.9 6.9 3,0 3.4 0.4 0.3
546.1 $3 -74.09;_0 39.67821 17 O 64 64 4258 17.4 6.1 11.2 0.20 1.17 0.48 44,8 28,8 2.8 4.6 4,7 3.3 0.5 0.1
548,2 -74.09220 39.67821 64 239 175 11444 32.0 7.1 25.5 0,41 0,60 0.31 34.9 33.0 5.9 9.5 2.7 2.5 0.5 0.3
547A 64A -74.97280 39.67g_ 13 O 38 38 3228 4.0 0.8 3.2 0,84 0.73 0.89 38.8 35.5 8.4 7.0 4.3 4.4 0.8 0.5

547B 84B -74.07280 39,87968 O 127 127 gG13 3,6 1.9 2.8 0,94 1.11 0.68 48.2 43.6 4.4 5.5 3.8 4.6 0.1 0.1
548,1 55 -74,07350 39.89478 18 0 66 66 4088 2.4 0.9 1.5 0.68 0,79 0.49 38,6 37,1 9.9 12,5 3,0 2.8 0.2 0.2
548.2 -74.07350 39,69478 86 157 91 4323 3,2 1.0 2.3 0.26 0.96 0.20 31,1 20.3 5.6 5.2 2,2 0,7 0.2 0.1
548.3 -74.07350 39.89476 157 249 91 6629 36.0 22.5 13.5 0.44 0.53 0.29 36.6 33.0 5.3 5.7 3.9 3.7 0.2 0.1
550.1 65 -74.01000 39,87g_ 21 O 155 155 11327 0,3 2.4 3.9 0.83 0.80 0.44 44.2 39.2 3,7 4.1 2.0 1.5 0.0 o.0

550.2 -74.01_0 39.971084 155 203 48 3110 8.6 4.5 4.1 3.73 4.24 1.52 28,8 25.7 0.5 0.4 0.9 0.9 0.2 0.2
551,1 26 -73.g9770 39.89466 22 0 130 130 11566 39,4 22.6 16.9 0.87 1.19 0.70 39,8 40.2 3.5 8.9 1.8 1.9 0.2 0.2
551.2 -73.99770 39.69468 130 287 157 9122 0.2 0.1 0.2 0.11 0.77 0.25 23.3 20.4 14.0 6.1 1.1 1.9 02 O.0
552.1 57 -74.05470 39,70957 16 O 6g _1 4598 5.9 1.8 4.2 0.99 1.96 0.72 51.1 51.0 6.2 6.5 4.8 4.8 0.1 0.1
552,2 -74,05470 39.70957 69 206 137 0678 0.8 0.1 0.8 1,47 1.68 1.14 42.5 39.7 8.2 7,4 4.1 3.0 0.2 0.1

553,0 37 -74,01680 39,72383 17 0 168 169 11373 14.9 7,6 7,3 0.29 0.50 0.28 38.1 31.5 7,3 13,8 3.8 2.5 0.1 0.1
554.1 27 -73.998L_0 39.73747 20 0 53 53 4529 50.5 35.8 14.7 0.54 0.81 0.87 43.2 42.0 5.5 9.2 5.0 4.8 0.2 0.2
554,2 -73.99820 39,73747 53 132 79 5844 1.9 0.4 1,5 1.14 1,35 0.82 42.3 39,9 8,0 11.3 1.4 1.3 0,1 0,1
555.1 28 -73,97000 39.76707 21 O 69 69 5205 38.1 20.3 17.8 0.83 0.98 0,67 35.0 36.0 6.5 11.0 2.7 2.4 0.0 ". 0.O
555.2 -73.978g0 " 39.76707 69 100 94 6233 0.4 0.2 0.3 1.96 3,39 2.14 32.4 21.4 .90 24.2 5.6 2.8 0.4 0.2

858.0 54 -74.09180 39.70941 12 0 71 71 5171 2.9 1.1 1.7 0.87 0.99 0.66 41.5 40.5 13.4 13.6 5.8 5.7 0.4 0.3
559.1 32 -74.09100 39.72364 10 0 122 122 6152 5.0 1.2 3,8 0.52 0.55 0.37 43.6 42.4 9.2 93 5.5 5.5 0.2 0.1
559,2 -74,09100 39.72364 122 229 107 6194 0.9 0.2 0,7 2.35 2.73 1,66 40.1 34,8 6,9 7,5 4,5 4,1 0.2 0.2
561.1 24 -74.07420 39.75295 11 0 152 152 11400 2.3 0.7 1.7 0.98 1.39 0.96 43.5 42.2 7.9 12.2 2.6 3.5 03 0.2
581.2 -74.07420 39.75L_5 152 254 102 7210 1.2 0.3 0.9 1.63 2,07 1.30 41,8 37.4 10.6 8.8 4.0 43 03 0.2
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_ Phase (contlnuedfrom facingpage,weight percentof RHM or THMcol_entrale as JndJcale_IMonazite urrdnosl_k::ate_m Gatrmt Pyroboles_ Epidote StauroSm Tourmaline Magnetite Qm.,mrtz Othe__=t EHM

RHM THM |RHM THM RHM THM RHM THM RHM THM RHM THM RHM THM RHM THM RHM THM RHM THM RHM THM
/

533.1 0.0 0.0 6.1 1.6 27.6 22.0 14.9 18.7 3.7 I.O 1.0 0.5 0.2 O.1 0.1 0.0 1.0 0.3 8.4 20.7 42.2 36.0
533.2 0`2 1.7 9.0 1.7 18`2 19.7 21.6 28.4 6.2 ,36 4.0 2.4 1.8 0.3 0.0 0.0 0.0 O.O 6.8 7.8 41.3 37,8
534.1 0.0 0.6 22.0 11.4 11.O 10.8 13.9 14.6 4.9 3.O 0.3 1.4 0.2 O.1 0.1 0.1 6.2 2.2 11.1 32.9 52.4 2.90
534.2 0.1 0.0 11.6 10.9 13.5 10.2 8.2 11.2 5.6 3.8 1,5 2.2 3,7 2.1 0,0 0.0 0.0 0,0 10,4 25.4 56,9 45,2
535.1 0.0 0.0 10.5 18.6 14.0 " 13.0 6.9 9.7 6.0 5.5 2`2 `25 2.5 2.4 0.0 0.0 O.O 5.2 6.1 5.7 60.7 55.0

535.2 0.0 0.0 9.8 11.7 19.5 18.6 11.1 12.8 5,0 4.5 2.3 2.4 0.7 1.5 0.0 0.0 0.0 1.9 4.2 4.2 57.1 56.2
536.0 0.2 0.5 11.1 17.3 14.1 10.8 8.0 15.3 • 5.8 5.8 5.4 3.6 2.0 2.0 0.0 0.0 0.0 0.0 5.0 4.8 58.8 58.2
537.1 0.9 0.7 12.8 17.0 14.4 12.3 11.8 12.4 5,5 5.2 3.0 3.O 4.0 3.6 0.0 O.O 0.0 1.9 2.2 2,3 59.1 59.3
537.2 0.1 0.7 19.6 16.6 5.0 8.2 14.2 21.2 2.7 2.2 0,5 2.8 0.1 0.0 0.0 0.0 23.5 8.2 19,5(') 18.5 34.5 38.7
538,1 0.0 0.0 5.8 5,2 8.8 9,3 10.6 10.4 1.0 2.8 4.8 7.4 5.9 4.1 0.0 0.0 1.4 0,9 2.6 4.2 84.3 81.3

538.2 0.0 0,0 8.0 8.3 15.8 14.1 8.8 12.2 4.9 4.7 1.7 1.8 4.2 3.8 0.0 0.0 0.0 .o.o 1.3 1.2 62.9 62.1
539,1 1.2 1.8 23,0 13.5 10.3 5.4 21.3 9.2 4,2 5.5 0.5 2.3 1.0 1,7 0.0 0.0 0.0 3.7 12.5 8.4 50.4 62.7
539.2 1,0 1.9 30,0 2,54 4.4 0.3 21.8 20.1 3,7 4.8 0,5 0.0 2.8 0.2 0.0 0,0 6.2 6.9 18.6(10 39,3 42.2 28.2
540.0 1,3 1.0 13.1 " 11.5 13.7 12.2 15.0 10.0 5.2 5.0 0.0 2.1 0.8 0.8 0.0 0.0 1.0 1.8 5.9 6,3 57.4 52.8
541.9 0+7 0.9 10.8 7.8 19.1 23+6 14.4 17.1 1.5 7.2 1.1 0.2 1.7 0A 0.0 0.0 0.3 0.1 8.7 5.9 53.4 45.4

542.1 2+0 2.0 12.0 12.8 16.5 13.2 8.2 15.2 4,5 5.1 0.3 1.5 1.0 1.7 0.0 O.O 0.0 0.0 3.2 3.4 05.2 59.9 '
542.2 1.1 0.4 18.4 19.4 11.7 7.5 18.2 25.8 2.6 1.6 1.1 2.3 0.9 0.3 0.0 O.O 2+6 7.2 8,5 6.0 54.4 48.5
543.1 1.2 1.1 14.7 22.8 11.6 6,5 23.8 29.7 4.5 8.7 0.5 1,3 1,1 0.5 0.0 0.0 1,0 0.7 64 0.3 48.6 48.3543.2 0.6 0.1 11.4 4.0 8.4 2.2 24.3 5.3 2.0 0.4 0.5 O.1 3.2 0.7 0.0 0.0 0.7 0`2 ,:_u:(_sl 75.7 38.8 15.5
544.1 0.8 0,3 5.9 6.0 15.2 15.1 6.9 4.4 3.8 1.4 0.8 4.1 5.6 3.0 0.0 0.0 1.1 0.4 4.5 20.6 62.1 49.8

544,2 0.1 0.0 9.1 8.4 10.4 7.2 26.6 1.5 1.9 0.1 0.8 0.0 1.7 2.9 0.0 0.0 0.0 0.0 17.1(14) 64.1 41.5 24.1
545.0 1,1 1.1 6.4 8.5 19.9 18.9 .93 8.7 4.2 4.3 0.8 1.3 1.9 2.7 0.0 0,0 0.8 1.O 1.3 2.4 61.7 60.6
548,1 O.O O.O 7.8 5.4 18.9 11.4 9.1 8,8 1.2 7.8 1.4 4.4 0.2 1.7 O,O 0,0 O.O 0.0 8.0 27.6 80.4 41.4
548.2 0.6 0.3 8.4 0.6 17.8 14.7 21.2 16.8 2.1 5.6 1.5 2.9 1.5 2.8 0.0 0.0 0.4 0.3 4.4 4.6 51.0 52.2
547A 0.7 0.8 5.2 5,5 22.1 22.1 11.6 10.6 2.5 2.7 1.5 2.4 2.2 2.8 0.0 0.0 1.2 1.0 5.2 5,2 53.8 53.5

5475 0,7 0.7 7.4 7,0 17,5 18.0 4,8 4,4 3.2 3.8 2.2 8.3 4.1 4,5 0.0 0.0 0.4 1"3 3.8 3.3 64,7 61.6
548.1 1.3 1.1 8.0 8.3 15.2 13.8 8.0 7.4 4.7 5.4 1"3 1.4 2.7 2.4 0.0 0.0 O.O O.0 7.1 7.4 61.0 62.0
548.2 0.7 0.2 7.5 4.5 11.8 8.6 21.5 9.O 3.8 4.8 2.2 2.1 3.3 1.1 0.0 0.0 0.2 0.0 9.0 43.6 47.4 30.0
548"3 0.7 0.6 9.2 11.6 16.3 13.8 13.5 13.8 2.0 3,3 5.0 5.2 3.4 8.8 0.0 0.0 0,5 0.0 3.1 4.8 55.8 54.7
$50.1 0.8 0.8 8.9 9.0 17.4 14.7 13.0 16.1 1.7 3.8 1.5 1.1 4.3 4.5 o.o 0.0 0.0 0.0 4,5 5,2 57.6 54.8

550.2 0.5 0,6 7.2 8.1 22.2 20.9 L_.O 27.3 3.1 3.0 3.2 3.3 2.7 3.4 0,0 0,0 1.2 1.0 5.5" 6.2 38.1 35.8
551.1 1,2 0.8 9.8 7.2 23.3 22`2 8.6 8.1 2.2 1.5 1.1 0.7 4.3 5.2 0.0 0.0 0.0 0.0 35 3.0 55.9 5.92
551.2 0.6 1.8 11.2 2.3 16.1 10.5 5.1 1.6 1.2 1.8 0.6 0.1 4.3 6.7 0.1 0.0 1.5 0.2 19.7[Isl 37.5 50.4 32.6
552.1 0.8 0.7 3.8 4.3 19.2 18.5 3.6 8.4 2.1 2.0 2.4 2.2 3.4 4.0 0.0 0.0 0.O 0.1 2.5 2.4 66.8 67.5
552.2 1.1 0.9 11.5 16.1 12.9 11,0 8.0 7.5 1.8 1.9 2.9 2.6 5.8 5.7 0.0 0.0 0,0 0.5 0.8 2.9 67.7 67.9

5._3.O 0.6 0"3 8.6 7.2 14.8 12.3 12.3 8.6 1.8 0.8 1.4 1.2 4.9 ,50 O.O 0.0 0.3 0.7 6.4 15.4 58.7 55,3
554.1 1.4 1.2 3.3 3.6 28.3 28.5 3.6 3,5 1.8 1.8 1.0 0.0 2.7 3.8 0.1 0,1 0.0 O,O 3.8 4.0 58.7 60,4
554.2 1.5 1.2 7.0 7.3 13.2 11.6 5.2 8.1 2.1 1.9 1.0 0.8 13,3 11.7 0.0 0.0 0.0 O.0 4.0 4.8 61.1 61.1
555.1 0.8 0,5 22.1 18.4 20.9 18.8 3,3 2.0 1.1 1.3 0.7 0.7 2.2 3.1 0.0 0.0 0.0 O.0 4.8 4.8 87.0 68.3
555.2 0.2 0.1 21.7 14.5 14.6 7.9 2.5 11.1 0.5 0,2 0.8 0.9 2.6 3.8 0.0 0.0 0.0 O.0 9.7 12.8 69`2 63.2

558.0 1.4 1.4 4.9 5.2 14.3 13.7 3,0 4.1 1,5 1.8 3.7' 3.3 6.4 6.8 0,0 0,0 O.O O.O 3.0 3.4 87.4 66.7
558.1 0.8 0.8 7.1 7.8 17.8 17.1 2.6 2.7 2.5 2.4 2.7 2.8 5.3 6.1 0.0 0.O O.O 0.0 2.8 2.9 66.4 65.9
55_.2 0.9 0.8 13.1 13.4 .98 8.4 11.7 18.4 2.0 2.0 2.2 2.O 5.2 4"3 0.0 0.0 0.0 0.0 3.6 4.2 65.7 60.7
561.1 1.1 1.0 12.7 8.9 11.3 8.0 8.2 7.7 1.1 1.4 2.7 2.8 6.5 7.7 0.0 0.0 0.0 0.7 2`2 1.4 68.0 . 6_1.1
561.2 0.7 0.8 7.3 15.8 10.9 8.4 7.0 0.5 2A 2.0 1.7 1,3 10.7 10.5 0.0 0.0 0.0 0.0 2.6 3.2 64.7 ' 67.1



Table l. Textural and mineralogical data for 119 vibracore samples (conL).

I 011 I_, 0W N _ _ _ RHM{6) THIVi(e) EHM RHM THM RHM THM RHM THM RHM THM

561.3 -74.07420 39.75295 254 361 107 7655 2.2 1.0 1.3 1.73 232 1.75 42.1 39.8 4.1 4.4 4.2 3.3 0.0 0.0
563.0 38 -74.01890 39.78171 18 O 20 20 1158 18.0 13.1 4.9 1.21 1.40 1.05 55.2 52.1 4.4 9.0 3.0 3.3 0.1 0.1
564.1 29 -7"3.8cJ88039.79938 20 O e4 84 4299 38.8 26.9 11.7 1.34 1.57 1.09 47.2 46.7 4.1 .92 3.8 4.1 0.1 0.1
564.2 -73.99880 39.78636 • 64 130 86 6120 49.2 32.0 17,2 0.43 0,69 0.41 42+7 41+5 3.4 6.4 3.0 3.9 0.3 0.2
564.8 -73.99880 39.79636 130 221 91 6590 3.4 0.8 2.5 1.16 1.77 1.15 39.8 31.5 5.0 11.2 3.6 3.1 0.8 03

565A 34A °74.81690 39.81056 18 0 53 53 3705 31.4 13.8 17,6 0.59 0.82 0,52 49.3 46.1 5.3 5.2 3.1 4.5 0.4 0.2
9958.1 348 -74.016_0 39,81056 0 102 IOQ 5469 25.5 11.4 14.1 0.80 0.90 0.60 49.3 45.7 10.8 12.1 2.8 2.7 0.4 0.4
5658.2 -74,01690 39.81056 102 201 99 5154 2.8 0.4 1.6 0.76 0.88 0.62 47.9 45.2 10.5 12,7 2.6 2.3 0.3 03

566.1 30 -74.99650 39.82517 17 0 76 76 8503 43.1 18.2 25.0 0.43 0.75 0.52 20.9 27.4 7.4 16.1 6.6 5.8 0.8 0.8
566.2 -74.8_650 3_.82517 76 251 175 12276 47.5 18.8 28.7 0.17 0tt5 028 65.0 32.3 12.4 34.7 9.2 9.7 0.4 0.2

567A.1 -74.07320 39.81066 0 28 28 2000 8.7 1.3 5.4 0.67 1.01 0.67 34.3 33.1 22.6 19.8 5,1 5.8 0.7 0.5
997A.2 33A -74,07320 39,81068 16 " 28 122 94 7698 10.3 3.4 6.9 1.96 1.48 0.96 54.6 49.8 5.3 4.6 2.2 3.1 0.0 0.8
5878.1 338 -74.07320 39.810_6 18 0 183 199 11020 4.9 1.9 3.1 0.45 0.54 0.38 34.5 34.6 10.e 8.3 12.2 10.8 0.2 0.7
567B.2 -74.97320 39.81068 163 254 91 8111 7,8 3.1 4,5 1.02 1.30 0.88 45.9 45.6 5.8 8.8 3.5 2,8 0,9 0,6

568.2 35 -74.05450 39.79648 12 183 272 89 58_8 0.3 0.8 0.2 1.10 1,82 1.25 48.8 35.9 14.9 24.5 8.4 4.0 1.8 0.3

568.3 .74.05450 39.79648 272 325 53 4174 35.5 20.3 15.2 0.83 0.33 0.77 57.5 5G.B 8.4 7.1 9.3 9.6 0,7 0.4
5_.1 25 -74.07320 39.78210 10 0 239 239 3378 3.0 1.6 1.4 0.41 0.56 0.43 52.9 5.5.6 10.8 10.4 4.7 5.4 0.3 0.2
5692 -74.07320 39.78210 239 335 97 6001 0.1 0.0 0.1 0.05 0.87 0.39 24,1 17.3 5.2 19.3 3.3 4.9 0.3 O.O
570.0 88 -74.25830 39,35685 15 0 199 199 13183 14.2 1.7 12.4 0.93 1.77 1.18 44.1 41.9 4.7 15.7 4.3 .80 0.1 0.1
571.8 81 -74.31260 38.318_93 12 0 199 199 14942 1.8 0.5 1.2 0.73 1.12 0.70 40.0 44.2 4.2 8.7 3.6 4.2 0.0 0.8

572.1 82 -74.31230 39.3821_ 12 O 107 107 7571 1.8 0.4 1.3 3.58 5,41 2.33 38.2 31.7 5.6 7.4 6.7 4.8 0.2 0.1
572.2 -74.31230 39.3828e 107 168 81 3743 1.1 0.3 0.3 2.99 532 2.75 34.1 27.0 10.5 15.3 4.3 3.8 0.8 0.3
573.0 78 -74.33950 89.38332 8 O 155 199 11078 0.8 0.3 0.5 3.83 11.47 6.01 31.8 23.3 4.8 15.8 6.9 5.5 0.4 0.1
574.1 79 -74.35040 39.37899 8 0 102 102 7480 2.2 1.0 1.3 8.16 13.49 8.44 28.2 18.8 e.8 15.2 5.5 5.3 0.5 0.2
574.2 -74.35040 39.37899 102 199 91 6823 0.3 0.1 0.2 2.32 9.35 3.40 21.5 20.3 0.0 9.2 4.1 3.2 0.3 0.1

575.1 83 -74.28250 39.38358 13 0 185 185 13291 2.2 0.8 1.3 1.19 1.81 0.90 41.4 40.5 8.3 10.0 3.3 3.3 o.0 0.0
575.2 -74.28250 39.38356 185 269 84 5834 4.1 1.6 2.8 1.85 3.01 1.18 29.5 25,2 4.4 5.8 3.1 2.8 0.3 0.2
576.3 88 -74.29490 39.38887 . 10 0 137 137 g_19 IA 0.4 0.9 1,69 2.53 1.57 39.8 45.9 5.6 7.4 3,6 3.8 0.1 0.1
577.1 69 -74.29490 39.39743 12 0 122 122 9339 1A 0.8 1.0 1.55 1.80 0.81 30.2 30.2 7.7 10.7 3.2 3.0 0.1 0.1
577.2 -74_9490 39.39743 122 178 99 3934 13 0.2 1.1 3.65 4.53 2.14 27.3 26.7 6.3 8.4 . 4.1 4.3 0.1 0.1

578.1 70 -74.29520 89.40643 11 0 61 61 4378 3.3 1,7 1.9 1.41 1.55 0.98 38.4 37.9 8.9 10.1 5.0 5.0 0.7 0.8
578.2 -74.29520 3.940843 61 191 130 9793 0.3 0.1 0A 1.72 2.26 1.05 37.8 32.7 3.9 4.8 2.9 2.9 0.1 0.1
579.0 71 -7429660 39.412"548 12 0 _ 203 13865 0.3 0.2 0.4 3.15 4.85 2,06 31.1 24.4 3.7 6.3 4.2 33 0.2 0.1
580.1 49 -74.29530 39.42784 11 0 127 127 8994 1.1 0.3 0.3 1+15 1.39 0.92 33.6 34.1 5.2 8.8 10.3 9+1 0.3 0.3
580.2 -74.29530 39.42764 127 305 178 10810 0.1 0.0 0.1 1.99 5.99 2.56 33.8 27.8 .80 5.3 2.3 2,1 0.3 0.2

581,1 46 -74.27640 39.41311 15 0 145 145 6589 1.4 0.4 1.1 1,55 2.01 1.14 45.1 36.5 .87 10.5 3.2 2.8 0.1 0.1
581.2 -74,27640 39.41311 145 206 81 3472 8.3 3.0 3.2 1.95 3.45 1.96 39.7 42.4 6.7 3,8 2.6 6.3 0.2 0.1
582,1 84 -74.27590 39,398'12 16 0 127 127 8392 1.4 0.7 0.7 2.71 4.41 2.07 32.0 24.3 1.9 2.4 1,9 1,0 0.8 0.0
582.2 -74.27,_10 39.38842 127 26_ 142 9524 7.1 2.3 4.7 1.83 2.23 1.37 43.7 45.1 5,4 6.4 2.9 3.3 0.1 0.1
583.0 85 -74.25800 39.39827 10 0 157 157 12112 3.2 1.1 2.1 1,41 1.98 1,33 52.9 51.9 2,6 2,4 4.9 4.9 0.8 0.0

585.1 48 -74.20110 39.41316 19 0 41 41 3256 8.1 0.4 5.8 0.50 0,68 0.44 48,2 48.6 6.4 5.8 1.9 1,9 0.1 . 0.0
585.2 -74.20110 "39.41319 41 221 199 13357 3.2 1.5 1.7 0.81 0,96 0.59 52.1 42.5 5.3 4.3 1.9 1.5 0.0 0.0
585.3 -74.20110 39,41318 221 353 132 9400 1.5 0.8 0.7 0.49 0.96 0,59 47.1 31.7 6,8 5.8 1.9 0,8 0.1 0.0
588.1 92 -74.12640 39.41242 23 0 168 168 4645 0.2 0.8 0.2 0.03 0.25 0.13 18.3 49.0 0.8 0.3 0,5 0,1 0.8 0.3
586,2 -74,12640 39.41242 168 338 170 8913 1.8 0.1 1.7 0.31 0.83 0.32 28.8 22.7 2.0 1.3 1.3 1.2 0.1 0.8
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Monazfte bJun_n_zgk_zes Garnet Pyrob_ EpkJoto SzmJrolite To_malhle Magne_te Quartz O_er 11_ EHM

RHM THM RHM THP, RHM THM RHM "FHM RHM THM RHM THM RHM THM RHM THM RHM THM RHM THM RHM THM

561.3 0.4 0.8 37.5 26.8 3.4 3.0 2.0 7.6 0.4 0.6 0.5 0.3 3.0 5.2 0.0 0.0 0.0 0.3 2.3 7.5 88.3 75.5
563.0 0.5 0.4 11.7 10.3 7.0 8.7 0.8 8.3 1.0 1.o 0.4 0.5 3.4 4.4 0.0 0.0 0.0 0.2 3.5 3.7 74.g 75.2
564.1 0.7 • 0.8 0.5 8.4 26.8 22.8 1.7 2.0 0.9 0.7 0.7 0.8 3.9 4.2 0.0 0.0 0.0 0.0 0.7 1.o 65.4 69.0
564.2 O.5 0.4 8.5 8.8 30.8 50.4 2.2 2.6 1.9 1.1 0.2 0.5 3.7 4.3 0.0 0.0 0.0 0.9 1.9 1.5 5_.6 58.0
564.3 0.0 O.0 21.4 18.7 4.0 3.8 18,1 15.9 0,7 0.4 1,4 0.8 4.3 5.4 0.0 0.0 0.0 0,0 6.1 11,0 70.4 64.0

565A 0.7 0.9 7.7 0.0 1.90 19.3 3"3 2.5 1.2 1.1 1.0 1.9 4.4 5.3 0.0 O.0 0.O 0.0 4.6 7.1 68.8 63.8
565B.1 0.7 0"3 8.3 5.8 22.4 10.8 0,3 0.4 0.8 0.7 O.8 0.7 1.3 1.9 0.0 0.0 0.0 0.0 4.1 9,3 70.2 87.1
5658.2 1.1 1.0 11.4 10.4 10.5 9.3 4.5 6.1 0.8 0.8 2.0 2.0 5.1 5.9 0.0 0.0 0.0 0,0 3.3 4.1 73.9 72.0

568.1 0.1 O.0 35.8 10.5 4.9 0.0 0.1 O.O 0.1 O.0 1.0 0.5 1.2 5.8 0.0 0.0 - 16.3 8.2 5.7 10.5 70.8 68.8
566.2 0.O 0.0 8.8 8.4 0.O 1.2 0.O 0.0 0.0 O.O 1.2 1.7 1.0 6.3 O.O 0.0 O.0 0.0 2`0 8.5 95.8 82.3

567A.1 O.0 0.4 7.1 7.0 14.3 12.7 5.0 5.0 0.9 O.9 4.3 5,3 2.2 2.9 0.0 O.O 0.0 1.9 2.8 4.7 70.4 88.8
567A.2 0.7 0.5 0.1 6.8 13.3 11.3 1.5 1.0 0.3 0.5 2.0 2.0 7.9 16.9 0.0 0.0 0.0 0.3 2`8 3.4 71.9 64.7
5670.1 1.2 0.9 10.7 13.0 9.4 8.9 4.3 3A 1.9 1.4 2.1 2.1 6.4 7.2 O.0 0.0 0.0 0.2 5.9 7.2 70,0 69.6
567B.2 1.2 0.9 12.5 11.0 12.4 10.4 8.4 8.6 2.5 1.8 2.3 2.0 2.8 4.6 O.0 0.0 0.0 0,3 4.3 6.7 69.5 67.8

568.2 O.O 0.9 13.7 12.3 3.5 2.8 1.6 2.9 0.3 0.2 1.4 o.e 1.7 4.0 0.0 0.0 o.o 1.1 8.4 10.I 85.2 77.5

8_8.3 0.9 0.0 0.4 5.9 2.7 2.4 0.0 o.o 0.2 0.5 0.7 1.2 1.4 2.8 0.0 0.0 0.0 0.9 10.7 10.4 84.3 82.6
569.1 0.7 0.5 4.7 3.8 7.9 8.5 1.1 1.1 1.6 1.1 2.9 2.0 .93 7.5 0.0 0.9 0.9 o.o 3.4 3.3 73.9 78.0
568.2 0.3 o.o 28.4 3.1 .81 2.2 18.8 29.5 0.8 o.o 0.8 0.0 2.3 6.8 0.0 0.9 0.9 0.0 11.9 16.8 59.8 44.7
570.0 0,7 0.3 5.3 3.0 28.5 23.9 5.1 23 0.9 0.4 0.9 0.9 3.4 3.2 0,0 0.0 0.0 0.9 1.7 2.4 59.7 66,9
571.O 1.4 1.2 5.5 4.4 28.3 20.8 4.1 3.8 1.O 1.4 1.O 0.6 7.8 6.4 0.0 0.0 0.0 0.8 3.4 3.8 54.7 62.8

572.1 1.2 1.1 10.2 7.3 12.9 8.9 9.5 19.8 3.7 3.0 0.9 0.5 3.6 8.2 0.0 0.0 2.1 3"3 7.3 6.0 60.0 52`3
572.2 1.0 " 0.5 10.3 5.1 11.7 7,3 1.27 21.5 4,5 2.7 0.6 0,3 3.7 3.4 0.0 O.0 0.8 0.9 5.2 12.2 60.8 51.7
673.9 1.0 1.0 11.1 8.7 18.3 8.1 18.3 25.9 3.7 2.5 O.8 0.2 3.7 8.1 0.9 0.0 0.0 0.7 4.4 4.1 56.0 52.4
874.1 1.0 1.0 9.9 .85 14.2 8.8 15.8 24.7 4.0 3.5 0.5 0.3 5.3 5.2 0.0 0.0 4.1 2.2 4.1 7.7 51.8 47.9
574.2 0.7 0.9 5.1 2.8 15.3 3.9 25.5 29.1 4.5 2.5 0.7 0.9 3.5 8.7 0.0 0.0 0.1 O.0 12.8 18.5 37.8 36.4

575,1 1.0 0.7 5.9 5,0 20.5 15.4 8.9 11.9 2.1 1.8 1A 1.0 8.1 7.0 O.O 0.0 0,0 0"3 2.2 2.4 "57.0 59.4
575.2 1.0 0"3 7.1 0.2 17.1 11.7 23.1 30.7 4.9 3.1 1.2 0.8 2.2 2.8 0.0 0.0 0"3 0.7 5.9 11.3 45.3 39.3
576.0 0.3 0.5 7.4 5.3 17.2 13.1 11.9 10.0 2.7 2.0 2.0 1.8 6.2 7.7 0.0 0.0 0.1 0.1 2.5 2.7 57.4 ¢2.0
577.1 1.6 1.3 6.0 5.5 13.5 11.3 15.2 17.0 4.0 3.3 1"3 1:) 3.2 3.0 0.0 0.0 0.0 0.0 2.0 2.7 48.8 50.8
5?7.2 1.2 0.9 8.2 6.7 14.1 11.2 24.2 28.0 4.0 4.2 1.1 0.9 3.8 3.3 0.0 0.0 0.4 0.5 4.5 5.4 47.2 47.1

578.1 0.6 0.8 10.3 9.2 18.4 17.4 6.3 5.8 2.2 2.0 1.0 1.1 4.2 4.5 0.0 O.0 1.2 1.1 4.9 4.8 61.8 63.4
578.2 0"3 0.9 . 8.2 5.3 18.6 12.4 17.8 24.2 1.6 1.7 0.4 0.5 7.4 8.1 O.0 0.0 0.5 0.9 4.1 5.5 51.7 46.8
579.8 1+1 1.1 "10.4 7.3 15.0 9.2 14.8 25.3 2.8 2.5 0.2 0.5 8.4 11.2 0.0 O.0 1.6 1.8 8.5 . 7.1 50.7 42.5
580+1 0.8 0.8 15,1 12.4 14.8 12.4 5.9 8+1 1.3 1.4 0.8 0.9 "31 4.0 0.0 0.0 3.4 2.0 5.9 5.9 65.4 66,4
580.2 0.9 0.9 10.4 10.1 14.2 11.2 14.7 25.5 2.7 2`2 5.5 3.8 2.4 4.2 O.O O.0 0.O 3.5 7.5 5,0 53.0 45.2

581 .I 1.5 1.8 6.1 5.9 18.0 14.3 5.7 12.8 3.0 2.7 1.7 1.8 4.4 6.0 0.0 0.0 0.8 0.0 3.7 5"3 82.7 56.8
581.2 1.0 0.5 5.7 4.3 13.1 24.2 18.1 8.8 3.2 1.8 0.1 0.1 5.3 4.2 0.8 0.9 0.8 0.5 0.2 4.1 55.9 57.4
582.1 0.7 0.4 9"3 18.9 10.9 13.2 18.0 16.0 7.3 8.2 0.4 1.1 0.7 0.4 0.1 O.O 2"3 8.1 0.4 8.0 45.9 46.9
582.2 .20 2.0 4.0 4,3 24.7 20.2 4.0 4.7 4.5 3.5 0.4 0.5 4.2 4.8 0.0 0.0 0.3 0.5 3.0 4.5 59.0 61.3
58_.O 0.2 0.1 7.0 8.1 22.8 20.1 1.9 2.3 2.1 2.8 1.9 3.0 0.5 1.1 0.0 0.0 0.1 0.8 3.2 2.8 67.4 67.3

585.1 1.0 0.3 7.8 7.4 17.0 15.8 7.3 7.0 2.1 1.8 2.3 2.4 0.9 1.1 0.9 0,0 0.0 0.8 5.2 7.1 65.1 64.3
585.2 0.2 0.1 8.1 13.2 14.1 12.3 8.9 11.8 3.4 3.7 2.4 2.7 0.8 0.g 0.0 0.8 0,0 0.0 2.8 7.2 67.6 61.7

585.3 0"3 0.1 7.0 22.9 13.7 9.9 10.5 10.2 3.5 2.1 1.6 1.3 1.1 1.9 0.0 0.9 0.9 3.2 45_(16 10.3 63.2 81.4588.1 0.3 0.O 1.4 1.0 1.7 17.0 1.7 8.1 0.7 1.O 0.0 1.7 0.8 0.3 0.0 O.0 1.1 1.0 7 21.4 20.4 51.0
588.2 0.5 0.2 8.5 13.0 17.2 19.1 L_.7 25.5 6.1 4.0 0.8 0.9 0"3 0.8 O.0 0.0 0.O O.0 7.4 11.3 41.5 38.4



Table I. Textural and mineralogicaldatafor 119 vibracoresamples(conL).

Lon e e' sampled _ (we_ht percentof bulk). (weight pu,_ ,_of buOq

_ _ _" _ EE _ _ ,,menlte Leucoxene Zircon Ruti,.

_ _ RHM(¢' THI_ =) EHM RHM THM RHM THM RHM THM RHM THM

5878.1 618 -74.07050 39.41327 27 0 33 33 2404 4.7 1.1 3.0 0.96 1.24 0.51 29.0 25.2 3.1 3.6 1.3 1.2 0.2 0.1
5878,2 -74.07050 39.41327 33 86 53 3121 "20 0.3 1.7 0.75 1.67 0.65 33.9 25.0 0.2 0.7 2.1 0,8 0.1 0.1

588.1 90 -74.07010 39.44231 24 0 157 157 11100 5.0 0-8 4.4 0.29 1.10 0.44 31.7 22.4 0.4 0.9 1.6 1.1 0.1 0.0
588,2 -74.07010 39.44231 157 272 114 7839 20.4 42 16"2 1.40 2.18 0.72 29.3 23.1 0.3 0.2 0.9 0.5 0.1 0.0
589.1 88 -74.12640 39.45499 19 0 84 84 5483 18.7 5.0 13.8 1.17 1.42 0.92 47.2 42.1 3.4 3.1 2.6 3.1 0,3 0.2

589"2 -74.12640 39.45466 84 231 147 10428 4.3 0.5 3.7 1"33 1.49 0.63 27"2 25.5 8.5 8.3 1.3 1-8 0.7 0-8
589.3 -74.12640 39.45499 231 353 122 8888 5.1 1.3 3.7 0.64 0.75 0.42 33.1 31.5 8.7 10.0 3.7 4.3 0,2 0.1
5_1.1 87 -74.14580 39.44295 19 0 100 109 8_63 4.3 0.9 3.4 0.97 1.25 0.73 32.9 30.7 8.0 13.3 1.8 2.0 0.1 0.1
590.2 -74.14580 39.44295 100 221 112 7874 1.8 0.5 1"2 0.78 0.91 0.49 35.5 33.6 11.2 11.9 1.5 2.4 0.1 0.1
581A 66A -74.18320 39.51467 19 O 173 173 10937 3.0 0.1 2.8 0"20 0.44 0.15 29.5 23.7 12.9 8.3 2.6 1.0 0.1 0.1

5918.1 668 -74.18320 39.51487 0 112 112 8424 3.3 0.2 3.1 0,27 0.41 0.15 42.1 27.5 7.2 4.9 2.1 1.1 0.0 0.0
591_1,2 -74.18320 39.51487 112 218 107 8944 4.4 1.3 3"2 0.29 0.39 0.24 38.1 37.3 14.8 14.9 2.6 2,7 0.0 0.0

592.1 62 -74.22950 39.50048 17 0 165 185 11211 1,2 0.1 1.1 0.07 0.51 0.21 41.9 17.7 17.2 15.2 3.1 4.8 0,2 0.0
592.2 -74"22650 39.50048 165 320 155 " 10620 10.8 6-8 4.0 0.79 1.12 0.53 31.0 25.1 11.7 14.7 .80 4.8 0.0 0.0
59_.1 80 -74"25810 39.48480 12 0 58 58 3388 5.0 4.5 1.4 3.12 5.82 1.71 25.3 17.9 3.4 5.1 2.8 4.8 0.0 0.0

593,2 -74.25810 39.48480 58 166 140 8992 0.5 0.1 0.9 0.89 1.54 0.67 41.8 23.6 3.8 6.0 4.3 7.1 0,2 0.1
593"3 -74.25610 39.48480 19_ 272 74 3284 0,2 0.0 0.2 0.61 2.32 0.74 19.0 12.0 8.2 13.5 4.7 3.4 0"3 0.1
595.1 61 -74Z/620 39.47032 8 O 60 gg 5056 0.7 0.8 0.4 1.56 3.71 1.04 21.0 10.6 3.7 4.5 4.9 6.3 0.4 0.1
5_5.,?. -74.27620 39.47032 gg 185 66 5207 0.3 0.1 0.8 2.62 5.87 1.59 23.1 14.9 3.0 7.4 5.3 2.0 0.3 0.1
595.3 -74.27820 39.47032 165 264 99 5782 0,2 0.0 0.2 4.94 6.76 1.79 22.4 15.8 1.3 1.9 5.0 3.7 0.2 0.1

566.1 58 -74.23840 39.44226 17 0 48 48 2664 1.2 0"2 0.9 1.53 1.68 1.07 47.2 46.4 7.6 7.8 4.0 3.0 0.2 0.2
596.2 -74.23840 39.44226 48 160 112 5444 1.8 0.3 1.5 0.52 0.97 0.42 38.1 23.2 8.4 4.1 7.4 8-8 0.5 0.2
566.3 -74.23840 39.44226 160 260 130 _mr..q 0.3 0.0 0.3 0.09 0.52 0.16 21.1 7.9 8.5 5.6 3.5 4.7 0.0 0.0
597.1 47 -74.23010 39.42733 13 0 107 107 7235 3.7 0.8 3.0 1.98 1.86 1.30 47.7 50.3 8.9 0.4 5.1 7-8 0,2 0.1
597,2 -74"23910 39.42"/'33 107 218 107 7714 3.7 0.9 2.9 1.88 1.90 1.12 45.8 42.8 5.5 5.8 4.8 4.7 0,2 0.2

5_B.1 73 -74"24510 30.42785 • 15 0 147 147 11088 4.7. 1.2 3.5 1.82 2.28 1.37 42.9 44.3 4.0 6.1 5.7 5-8 0.0 0.0
5_.2 -74"24510 39.42785 147 221 74 5277 1.5 0.6 0.9 3.83 4.53 2.45 37.4 34.1 7.8 8.3 4.1 5.2 0.1 0.1
599.5 72 -74.25790 39.42805 11 0 183 183 11888 1+1 0.3 0.8 0.94 1.58 1+06 45.2 45.1 7.8 8.3 3.4 8.9 0.1 0.1
600A 83A -74.26030 39+42476 9 O 142 142 8667 0.7 0.2 0.5 1.14 1.38 0.94 44.5 42.8 4.1 5.4 4.6 5.7 0.4 0.4

Minimum 1156 0.1 0.9 0.1 0.03 0.25 0.10 0.1 0.7 0.0 0.8 0.5 0.1 0.0 0.0
Average 7848 7.3 3.1 4,2 1.18 1.94 0.98 36.9 32.9 6.3 8.0 3.7 3.5 0.3 0.2

Maximum 10352 50.5 35.8 28.7 8.16 13.49 6.44 65.0 59.6 22.8 34.7 12.2 10.8 1.3 0.9
S_,,_,ddevlalJon 3236 11.6 " 0.8 5.7 1.15 2.08 0.96 9.9 11.1 3.7 5.4 1.9 2.2 0.3 0.2
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1 i THM--T° iMonazim uminosBicat_ Garnet Pyro/ade__ Epidote Smumate Tourmaline Magnetim Qu_lz O_ef_sq EHM

RHM THM |RHM THM| flHM THM RHM THM RHM THM RHM THM RHM THM RHM THM RHM THM RHM THM RHM THM

5878.1 0.3 0.2 8.4 10.3 18.2 17.3 24.8 23.4 4.9 4.9 1.B 1.8 1.0 1.5 0.1 0.0 0.0 0.0 7.0 10.1 42.3 40.7
5878.2 0.0 0.0 8.5 12.7 13.8 14.8 18.7 16.3 3.7 3.8 1.2 2.4 0.0 0.7 0.8 0.3 0.0 O.0 16.9(17) 22.7 44.8 39.2

588.1 0.1 0.0 5.8 15.5 21.0 20.2 21.3 24.2 4.0 3.2 1.3 1.1 0.2 0.0 0.0 0.0 o.0 0.o 12.6 11.3 39.7 39.9
588.2 1.1 0.8 3.6 8.5 34.3 30.3 18.8 20.3 2.6 4.1 2.9 2.5 0.2 0.1 0.1 0.9 0.9 O.O 8.0 9.7 35.2 33.0
589.1 0.6 0.4 6.9 8.8 17.1 17.8 9.1 10.5 2.7 3.2 1.5 1.6 0.1 0.3 0.9 0.9 0.O 0.9 8.5 8.8 60.9 57.8

589.2 " 1.9 2.3 - 2.9 3.5 26.9 24.1 3.7 4.6 6.9 5.8 2.9 2.5 8.4 8.5 0.0 0.9 0.0 0.0 10.8 11.4 40.5 42.1
589.3 5.0 4.4 3.3 4.6 19.8 16.8 4.6 5.8 3.6 4.1 3.9 3.9 e.3 8.0 o.o 0.0 o.o 0.2 5.9 5.7 53.9 55.9
590.1 3.0 3.0 7.8 8.4 20.8 16.4 9.2 9.4 4.5 4.4 0.7 0.5 1.8 2.1 O,O 0.9 0.O 0.5 8.6 8.4 54.6 58.2
590.2 1.5 2.2 3.2 3.5 19.6 17.0 5.3 6.1 8.9 8.7 0.9 0.7 1.5 3.0 0.0 0.9 0.0 O.0 10.1 10.8 53.0 53.7
591A 1.1 0.4 4.8 1.8 13.1 6.3 11.2 4.9 2.5 1.0 1.2 0.5 4.0 1.8 0.3 0.1 0.9 0.9 18.201 51.? 51.0 33.8

5018.1 0.8 0.5 5.0 3.6 18.9 10.3 2.4 1.3 4.4 2.4 3.0 2.1 1.4 3.1 0.1 0.1 0.9 0.0 12.5 43.2 57.2 37.6
591.82 1.4 1.3 5.9 .50 18.8 13.8 5.3 6.2 3.9 2.7 1.7 2.7 1.9 1.3 0.9 O.O 0.0 O.O 8.4 13.1 60.9 51.2

592.1 0.7 1.0 3.5 2.1 14.7 4.2 4.2 18.4 2.8 2.1 0.5 2.7 0.6 2.8 0.4 0.9 0.1 0.9 10.1 28.9 66.7 40.9
5_2.2 1.3 0.8 1.4 1.6 15.5 10.5 1.1 0.7 1.6 1.4 1.4 0.9 1.5 1.7 0.O 0.9 19.8 13.2 7.7 24.3 51.4 47.2
5G_.1 1.5 1.7 22. 2.6 18.4 12.8 8.3 18.4 8.9 6.9 0.4 0.2 5.0 5.0 0.1 0.9 9.3 7.2 14.4 20.1 35.3 32.2

5_.2 2.6 1.8 5.1 4.1 8.4 5.8 5.4 17.8 4.3 3.2 1.4 1.7 8.3 6.9 0.O 0.O 4.0 2.5 8.4 19.1 57.8 43.5
503.3 1.0 0.2 1.6 2.7 5.4 2.0 8.4 25.2 3.1 0.7 1.9 1.1 0.4 1.7 0.0 O.O 34.8 9.2 11.7 28.3 34.8 31.9
595.1 1.3 2.4 2.0 4.0 10.6 8.9 19.4 32.8 e.5 4.9 0.9 1.0 4.1 2.1 0.1 0.0 7.3 2.5 15._ _1 21.8 33.3 27.9
596.2 0.0 0.2 1.9 2.5 21.0 7.0 6.1 21.1 7.2 5.2 1.2 3.6 1.9 5.0 0.9 O.O 15.7 5.9 12.9 24.2 34.1 27.2
595.3 1+6 1.8 2.4 3.3 18.1 12.8 14.1 22.5 6.2 5.1 2.3 1+5 3.4 5.5 0.9 O.O 8.2 4.5 18.8(=q 21.4 33.0 26.4

596.1 3+4 3.2 2.2 2.3 14.1 • 13.3 2.5 8.4 5.9 .53 1.7 1+7 4.0 4.3 0.0 0.9 0.9 0.8 8.4 7.6 64+9 63.5
596.2 1.4 1.2 ?.3 6,1 11.8 8.2 7,5 16,8 5.0 4,0 1,8 0.8 0.9 4.1 0.O 0.0 4.6 2.2 7.2 20.3 01.1 43.6
596.3 0.8 1.0 4.2 10.8 7.9 2.3 19.0 28.0 4.8 2.5 1.9 0.4 4.7 2.5 0.O 0.9 8.6 1.8 14.0 32.8 38.1 L_.9
5G7.1 1.5 1.2 1.0 1.4 15.1 12.6 1.4 0.7 2.8 3.3 1.8 2.4 7.7 6.4 0.0 0.9 0.5 0.8 5.6 3.8 65.2 70.0
597.2 3.3 2.7 2.8 3.9 19.6 17.2 2.0 8.3 2.0 2.2 2.1 2.8 4.5 7.0 0.O 0.0 0.5 0.8 7.3 8.1 62.0 59.1

598.1 0.9 1.3 3.9 3.6 20.9 16.1 3.0 3.9 3.1 2.7 3.9 3.1 3.9 4.7 0.9 O.O 0.1 1.1 8.3 8.6 57.4 60.7
598.2 1.8 1.8 4,7 4.8 21.5 18.3 6.4 11.0 1.4 1.5 0.9 0.9 8.0 5.8 0.0 O.O " 1.2 1.0 6.7 7.5 56.0 54.1
599.0 1.8 0.8 8.5 6.8 18.1 14.3 5.4 5.2 1.2 1.6 1.1 1.9 8.9 6.5 0.9 0.0 0.6 0.3 3.1 3.5 64.4 67.0
600A 1.5 1.4 5.3 8.2 22.3 19.8 5.7 5.5 2.7 2.5 1.2 1.3 4.2 5.4 O.O 0.9 1.0 1.0 2.5 2.8 60.4 61.8

I_in]mum O.O O.O 1,4 1.4 0.9 0.3 0.9 0.9 0.9 O.O O.O 0.9 O.O 0.0 0.0 O.O O.O 0.0 0.7 1.0 20.4 15,5
Average 0.9 0.9 9;1 8.3 15.5 13.0 10.0 11.8 3.1 2.8 1.8 1.7 3.4 4.0 0.0 0.0 1.7 1.3 7.4 11.7 57.1 53.7

MaJdmum 5.0 4.4 37.5 26.8 34.3 30.4 2.87 32.8 9.9 8.7 5.5 7.4 13.3 16.8 0.9 0.3 34.8 13.2 74.3 75.7 95.8 82.8
S_d dev_n 0.5 0.7 8.3 5.4 8.2 8.2 ?.1 8.7 2.0 1.9 1.1 1.2 2.5 2.8 0.1 0.9 4.8 2.3 7.7 12.5 12.3 13.8

Not_ 7. O.Odmo_ no_ deten_ned,oroco_rd_|inamoun_I¢_ them0.1 p,_J.
1. Tt_ *amp5n8 codeismsfo0owz:a suffixof .Orefm zathe e_tizecone(c¢,m'ao_7 lessthan1.5m),.I n_cmto the 8. May inrJ_e ,_'ll;_,.,d_ kysnitctndsndal_ite.

top section (urn.rallythe upperIJ_m)..2 rofemto the middle (o_bottom)re:don..3 n_'emIothe boom section 9. Und_fenmtiatedpymxmes *ndamphiboles.
on]onse__._ An "A"or "B"dr=isnates• tim *ridsecond cone.r_ctively, takenat the samelocation I0. May includeglauconite,poiymlnendlc8rains.llmonite._phe_e.clay bans. che0 fra_nmts, b/otlte,muscovite.
(Gmlz snd others 19Z9b). chlot/te, apatitc,bcmafit¢,pyrite,lulfidc-flllcdforaminlfcndtests, Sypsum.spinel,diopslde,unldcntified

2.TIdsnumberwas reigned toeachvibracon;by tlg U._. Anm)'Co_s' CoastalEnsin¢eHn8 ReseardaCenter(CEP.C) oFiques andnonopaqu,_
inFoa Belvoir,V,. (Mcls_r _d Wi8hms, 1982). ]1. ConsistspRdominamlyof¢laytxdls,quartz.tndpo])'mlncn_c8ra_.

3.Uncorrected. 12.Consistsp_edomlnandyof r.laybeJis8ndllmonltc.
4, Depthfromthcscdiment/watersur_tceto upper_d (TOP) of thecon=iza:t/on,andthedepth frmlathe 13. Consist_prr,domln_tly of clay _ andclay coatlnSs.

tedlme_t/walersufftce to thelowerend (BOT]_M) of the covetectio_. As tmmyasthree,_,_!-.-J aretaken
fromeachvibracone.Thus,theBOI"rOM dq_hof thefi_st(.1) sectionistheTOP depthofthenextlow_ (.2) 14. Consistspredomimm0yof day begsandu_identifiedopaque=andnonopaq_.
sectionof thee_tirevib_acoR,etc. 15. Consh_pRdomlnax_yofday I_lis.

3. Of the conelection. 16. Conslm pn:dominanfl7 of day I_1_.

6. "l_t is, qg¢ifi¢ grtvity > 2,96. RHM,_ecovenedheavy minendg TH]Vl,total h_vy mlnent_ EIEM,ecel_ic 17. Consistswedctnintnfly of day, andsulfide-fdledfortmlniferalt_ta.
hmy mlnen_. 18. _ predom_*mJy of day _ _ tmld_tified opaqt]_ _ novopaqttcz.
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