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Composition and exchalyge capacity of deep sea sediments

Report of work carried out in 1967/68

by D. Disma, Netherlands Institute for
bea Llegsearch, Den llelder (lietherlands)
on sediment cores used by E.K. Duursna,

T.4a.1.4. (llonaco) for sorption experinmeuts.

Introduction

The purpose of this study was to deterwmine the com-
position and base exchange properties of about 41 deep sea
sediment cores (Table I). These have been collected by wvarious
institutions and sent to the llouaco laboratory of the I.4h.L.A.
to be used for sorption experiments by Dr. L.K. Duursnma.

The sedimentological part, carried out by the author, sedimen-
tologist at the Netherlands Institute for Sea Research,

Den Helder, lietherlands, involved deternination of grain size
by sieve and pipette methods, nmineralogical composition,

X-ray diffraction, content of heavy metals (in coovperation
with Dr., II.A. Das, Reactor Centrum, Petten) aznd base exchauge
capacity. lioreover, a nunber of extracts were made with
solutions of increcasing acidity in order to deternine the
strength wiereby several elements are bound to the sedinent
particles.

This study started in June 1467 and being not yet com-
pleted at this moment (October 1968) will be continued
during 1969 at the Den llelder laboratory. illeanwhile this
progress-report is being made on completion of tie lust ternm

of the specizl service agreenent with the I.4.1.4.




Aralytical techniques

lloet cores had been cut at the llonaco laboratory into
segments of 2-5 cm length. Core I had been divided into segments
of 10 cn, core 1I into segments of 1% cm and cores III and
Y1 into seguents of variable length. The segnents wvere stored
in plastic vials and kept at room temperature during the
period of analysis. No analyses were made of core IX, which
was kept frocen for later use, and of cores XXVII and XXVIII,
which were sent subdivided in small plastic bottles which
contained too small anounts of sediment for most analyscs.
Also some other cores contained too little amounts of sedimernts
for all analyses mentioned below , so that only a few analyses

were carried out on these cores.

Grain size

o
j
.

Grain size was determined by sieving the wet sanples over
ZBO‘p, 63 P and 25 P sieves. The percentages of the frac-
tion 25-16 Uy 16-2 u and « 2 1 owere determined with pipette-
analysis. All determinations were done twice: once after a
pretreatment with only cold 30% H202 for 24 hours, and a

second time after pretreatment with 309 H,)O2 followed by
[

heating the sample for 5 minutes with Ma-pyrophosphate.

b. Idicroscope analysis

hll size fractions =16 u were examined under & polarisation
microscope. Particles and aggregates were identified as
far as possible and a qualitative estimate of their numbers

was nade.




c. Organic natter

The total content of organic matter was determined by the
"Yirmies"-nethod, whereby the organic matter is xydised

with potassiumbichronate. The organic carbon content was
calculated by dividing the organic matter content by 1.73.
Organic nitrosgen content was determined by the nicro-Kjehldal

method.,

d. X-ray analysis

X~ray diffraction analysis of the fraction -« 2 u was carried
out on a Philips-diffractometer with Co-radiation. The

samnples were first run without any pretreatment apart fron

the addition of 309 H202 and the heating with Na-pyrophosphate.
Then the sauples wvere run again after glycolation with
ethylenegliycol for the identification of montmorillonite.

Peak height was neasured at the following d-valueg:
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Acid extracts

In order to determine the strength whereby several elemeints
(Ta, I, Ca, Iz, Te) are bound to the sediment particles,
extracts wvere nade with an acetic acidammonium fcetate
buffer solution with a pl of 5.4 and with solutions of
0.1L, 0.2, 0.510, 1.0M, 2.0U, 3401, 6.0, 10.0l and 12.01
HCl. For each extraction about 2 grof sediment (dry weight)
was used to which 100 mls acid solution was added. After
heating for 15 minutes the sample was filtered and the
filtrate diluted to one liter. Then Ca, Ilg and e werc
determined by titration with LDTA and Iia and I with a

Zelss flame-photometer. The remainder was set apart for the
determination of Ilm, Zn, Co, Cu, Ni and Mo by the eactor

Centrum at Petten.

Cl-content

since the sauples were dried before chemical analysis they
also contained salts precipitated on evaporation of the
interstitial water. In order to know the original amount

of interstitial salts Cl-content was deternmined by shaking
the sanples for three hours with distilled watcr and detor-—
mining the amount of Cl in solution by titration. IProm tle
Cl-content the awmounts of lNa, i, Ca, llg and Ye in the salts
precipitated from the interstitial water were determined,
assuming the interstitial water to have the same ratio's
between the elements as average sena water. Ior the macro-
constituents (Na, K, llg) this is about true (Siever et ol.
196715 Brooks et al. 1968), lthough enrichment up to 10%

may be expected for potassium and up to 5% for magnesium.




Calcium content of the intersiitial water, however, was Ioundd
by Brooks et al (1968) to decrease with depth down to 405

of its value in the overlying sea water, whereas iron contens
increases. By substracting the amounts of Wa, I, Ca, Iz and

e present in the interstitial salts from the amounts found
in the acid extracts, the anounts extracted from the sediment
particles are obtained. Yhe uncertainty regarding the exact
composition of the interstitial salts is negligable in the
case of lLia, K, Illg, Te and also of Ca for most of the sumples.
the amounts present in the extracts are uuch larger than
those in the Iinterstitial salts. Only in cores V, VI, X and
XXIX, which have a very low Ca-content, a posesibly 60%
lower Ca-content of the interstitial water nay result in a
possibly somewhat higher value for Ca extracted from the se-

diment. The difference, however, is still small.

Results

a. Grain size and microscope investizations

-

The results of sieve analysis and the microscope study of
the fraction =25 P ére given in Yable II, the resulte of
pipette analysis in Table IIT and those of the nicroscope
study of the fraction 16-25 e in rable IV. sccording vo
grain size and calciumcarbonate content the sediment cores
can be grouped into three groups as shown in Taple V.
Tour cores (nrs. VIII, XXII, XXNIII and XJXV) can not be
grouped because of their vaurizbility.

The eflfect of the treatment with la—pyrophoéphateE

o strong peptisator, was used as o measure for the strergth

of inter-particle bonds. Vhen treatment with pyrophosphuate




leads to a significantly lower percentage of the Ifraction>25 u,
j

as compared with a treatment of only HZOQ’ this indicates that
the destruction of organic matter by HZO and the physical
pressures due to the formation of bubbles were not able to
destroy comparatively large ageregates, indicating rather strong:
bonds. Similarly differences in the 16-25 H and tne 2-16 W
fractions would indicate medium strong and rather loose aggre-
gates, whereas no difference in grain size would indicate very
loose or no inter-particle bonds. In the latter case, however,
aggregates can also be very strong so that they cannot be brokern
down even by a peptisator. This is true for the aggregates
held together by CaCO5 or Si02 and for the Fe-lln concretions:

The type of aggregates in the sediment (strong bonding,
medium strong, loose or none) is not related to the percentage
of the fraction 2 u (fig. 1), which contains the particles

/

with the wmost active surfaces (clay minerals).

In order to compare grain size with other properties of
the sediment, the median dianeter (dSO) and a neasure of sortin:
() were determined from the frequency distributions following
Inman (1952). There is = relation between d5o and sorting
(fig. 2): the finest clays arc better sorted than the coarser
sedinents. The lurier spread of the coarser sanples is due
to the presence of organic skeletons (foraminifer:, radiolaria),
of fragments of variable size and of coarser winera arains

~

(quartz, feldspar, heavy minerals)

Orzonic natter

Organic matter content, gsiven in Table VI varies from 0.1273,%
4w 3 o b

to 6.204%, the C/N ratio varying between 1.2 and 44.4. In




seven samples the amount of organic Il was lower than the lower
limit of determination.

The total content of orgenic natter was found to be not
related to the median diasmeter (fig. 3), the percentige <2 u
(figs 4), the type of aggregate in the sediment (fig; 5), or

the C/11 ratio (fig. 6).

Clay mineral composition

Yhe results of A-ray diffraction analyses ol the fraction

e Woare given in Table VII. Yhe dominant clay minersl is
illite, followed by chlorite and montmorillonite with

relatively few occurrences of koaolinite in swuall bercentages
except in one sanple (XAIV). Guurtz is nearly everywhore

present in this size fraction. Calcite douminates in rost of

the typical carbonate cores (group IIIa) and is still in-
portant in the mixed cor (g“o’p ITIb) Feldspar and anfi-

bole particles .2 P occur in some cores, mostly in ninor quanti-
ties.From the clay mineral couposition and the grain size

data & measure was calculated for the base exchange capacity

of the sediments as follows

vitere p = peak height, K = percentage « 2 and T o conversion

-

wctor Lor the basec exchange capacity. I'or kaolinite f lias
been assumed to be 10, for illite and chlorite 25, Tor
montmorillonite 100 (Grim 1958), and for all otiher graing O,

1t 1s assumed 1) that the clay wineral particles in the scdi-

ment cores are not larger than 2 microns, and 2) that the




base exchange of the other particles <2 u (quartz, calcite,
cufibole, feldspar etc.) is negligable. The values for g

thus found are listed in Table VIII. Although ¢ is culculated
using the percentage ~: P the factor - ‘E x 100 % fé is
s0 variable that there is no correlationPbetween q and the

73 ]» (fliﬂjo 7)o

Sodium content

In & number of cores (nrs. II, V, VI, XV, XVI, XCOWVIII, XI)
no sodium is extracted from the sediment apart from the
sodiun present in the interstitisal salts. In the other cores
sodium is extracted from the sediment in two ways: 1) with
no or little increase of the anount of extracted sodium with
higher acidity of the solution (cores nrs. I, III, IV, XIIT,
XIv, XVII, XVIII, XXITI, XXV, XXXVI, XJXVII, XX(IX), and
2) with = marked, often strong increase of the amount of
extracted sodium with higher acidity of the solution (c.f.
Fig. 9 and 10 show the relation between the culculated
wse exchange capacity (q) and the amount of sodium extracted
with 0.7 IMHC1 and with =2 high concentration of IiC1 (6-1217)
respectively. There 1s @ rough correlation, apart from sone
nerked deviations (e.g. very high amnounts of sodiun extrochod
from cores X and XYI), indicating that the sodium is moinly
held to the clay particles in exchange positions. Lelatively
low values of extracted sodium sugiest (as for cores V and
RAXVI) that part of the available space on the clay particles

e

normally filled up with sodiurm i filled up with other




kations,

There is no correlation between the amournts of extracted
sodium and the amounts of organic nmatter, Ca (+lir) and Fe in
the cores (fig. 11, 12 and 13), suggesting that adsorption
on the organic matter, the carbonute and the ironhydroxyde is o
important., This is also indicated by the fact that the car-
bonate cores (for which g+ 0) have very low amounts of extractable
sodium.

Apert from the deviations mentioned above the correlation

a2

between q and the anmount of sodium extracted with 0.110ICL is

)
-t

better than the correlation between g and the maximum amour
or sodium extracted: at higher acidity of the solution probably
some sodium is extracted frowm (weathered?) feldspars or from
structural positions in the clay minerals. The increase in

the zmounts of sodium extracted with solutions of higher
acldity can be indicated by a value t, which is the diflerence
between the average percentage of sodium extracted with con-
centrated HC1l minus the percentage of sodium extrac

O.11MHC1. There is no correlation between Tire, and q (fig. 14),
.

or between tli and the percentage <2 u (fig. 15), dindicating ti-
§ C /

higher values for t.. o OTe not due to the extraction of sodiumn

from exchange positions or from structural positions in the

clay minerals.

The frequency distribution curve of tNa hes o nuxinum
between O znd 0.1 and a smaller secondary onc between 0.2 and
V.3 which suggests that the higher values for tlui nre due to

sodium extracted from one or more ninerals which are siypnifi-

cantly less frequent, or absent, from the cores with low
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values for ¢
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Potassium content

o C
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high in the other cores (c.f. fig. 17).
Yhe correlation between ¢ and the amount ol potassiunm

extracted with O.1HIIC1 and with

conc. HC1 regpectively is

ions (cores

quite good (fig. 18, 19), apart from the deviat
IV and XXXVI), indicating that the potassium thus extracted
is mainly held to the clay minerals in exchange positions.

values of g~
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55% Ca. sample VI (81) contains muny mica gruoins frowm which
K may have been extracted, but this is not the crse with the
carbonate cores (XXXII, JOXXVII, MXXIX). This suggcests thit
sdoorption of potassium to the particle grains is o ner
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phienorenon, with probably & somewhat higher adsorption to
carbonate grains,

fs for sodium a value tK was calceculated and vlotted
agoinst g (fig. 22). %, generally increases with q but the
corre.lation is uuch worse than Jor ¢ with the wctual potassiu
percentuges. Yhus, depending on the type or sediment
potassium is not only increasingly removed from exchange
posltions when the extracting solution is more acid, but
also from other positions, presuuwably nainly from structural
positions in the grains (clay mirnerals, micas, feldspurs).
rlotting tK against the 9.0 7 shows no marked correlation
between tK and ¢ 2 p so that in sowme cases (L cores
XXI and JIX) potassium is also extracted irom the clay
ninerals,

The frequency distribution curve of tK shows two
distinct maxima: at 0.0-0.71 and at 0.2 =0.3 (fig. 25).
Mhis sugrests that cores with tK~Values of 0.2-0.% contain
one or more minerals from which potassium is extracted with
strong acids and which ar abéent, or significantly less
frequent, in the cores with t,-values of 0.0-0.1.

Iy

Colcium content

In most cores calcium occurs only as carbonate witich i
dissolved in O0.1HICL so that therc is no significent differcrco

between the arountsextracted with O.1L1ICT and conc. 01,

Only in three cores y arnd XOIIX he anount of calcium
Oonl: t1 (V, VI and XUIX) the ount o Tedu
extracted increases vith the weidity of the solution ([fig.

26). The amounts extracted Iron these cores are rothor
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low but not exceptionally so. Lspeecially in core VI tho
extractable calcium is mainly present in o not very soluble
forn.

About 20-50% of the calcium carbonute is dissolved
by the acetate buffer. The variations of this percentosce
wre at least partly due to the variable origin of the

~

rnlciumcarbonate: most of it has been forned by different

[

types of organisnms (fO?aminifwra, coccoliths, pteropods,

other mollusks), while some of it is limcstone detritus.

lHagnesium content

The magnesium dissolved in 0.11HC1 can be regarded oo rwdnly

incorporated in the calcium carbonate (except in cores Vs
VI and XXI¥X), although someof it may have been extrocted

(e I Toe

from exchange positions on the clay minerals. Uhe Ca/lly ratio

of the carbonates thus varies from sbout 1 to more than 600
with most of the values between 20 snd 50, This ic in icood
agreeument with the variable origin of the carbonates.
Lutraction with stronger wcid solutions does nos dissolve
significantly more Mg Irown cores s &, XIII, XVI, NAII,

ARV s T - NTT T 4] 1 - - - “+4-1 P - N RS S - PO
JGVIIT and XLI. With the other cores there 1o oan incresasc

wiiernn the solution is more acid. . velue t.. hao

(siwilar to t,.) and plotted suguinst g

calculsated

S

(figz. 27). There is no correlation between t., o and  in-

dicating thaet the nagresiuwg extracted by more acid soiution:

N

is extracted from structurnl positions in tho STy, o1

woas adsorbed to the gradin surfnces. There ic 2190 1o correl-oi .

O

N TR . T O = T
thet the magnesium is not

/

boetween Mt?{ér and the 1472 n

predominantly extracted from the cloy minerals. The freguency
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distribution curve of the t”r volues does not sliow two nesring
1

ag for tK (fig. 29).

Lron content

In ¢l1l cores tie amount of iron extracted with conc. iCl is

higher than the anount extracted with 0.7 LIC1l, while no

iron is being extracted with acetate buffer. The relation be-

tween the amount of iron extracted and the acidity of the

solution however is not the sane for all cores (figz. 30).

Loovalue t,, was calculated, ginilar to t Tt and t.. . The
Fe ! Har "K Ly

correlatiors between tTe and ¢, and between tPe and -2 u

are not very strong (fig. 31, 32) but indicate that the

iron extracted with soluticns of higher acidit 1s pre-

dominantly extracted from the exchange positions of the

clay minerals, wiereas

ninerals. There ias no r

The amounts of iro

HC1 are roughly correla

four deviations (cores

that in most cases the

exchange positions in t

also be dissolved from

which are present in th

since these concretions

(group IIIa) the correl

iron and g may be influ

tween g and the anount

Therefore in fig. 35 th

some is also extracted from clay

elation between t.. and (£i.. 3%).
e ‘15)

n extracted with 0.1 NIIC1 and conc.

ted with g (fig. 34, 35), apurt from

X, XXIX, XXXVI and XL), indicating
iron is predowminantly reuoved from
9 - DU . T o - 3 . T
ne clay minerals. ilowever, iron wil

the brown and orange concretions

e Iraction =25 n in several cores.

do not occur in the carbonite cores
ation between the zrount o1 extractod

enced by & positive correlation be-

y
)

of iron dissolved from concretions.
e points which belong to cores with




browr,/orange concretions in the fraction - 25 u, are indicated

/

N T NS EAT

separately. bLxcept for two cores (NXIX and 0XVI, which are
cencrally exceptional) all these points are concentrated on
the left uvpper side of the diagran, indicating that in general
the iron is indeced extracted from the exchange pogiltions on
the clay minerals but that in a number of cores solution of
iron from concretions has resulted in a higher anount of
extracted iron found in the solution than would have boen
found if the concretions had not been there. A relatively
small amount of iron will also be dissolved frowm thin brown/
orange coatings, which can be seen on the grains in 120s%t
cores.

The frequency distribution curve of tFe does not show «

maximum between 0.0 and 0.7 and decreases towards higher

values, This is as could be expected from fig. 31 and fig. 5.

Conclugions

The cores discussed in this report present o wide variety
of tynes, ranging from coarse grained to fine grained and from
predouinantly organogene carbonate couposition to predonminantly
mineral composition, while tuvo coures countain a relatively large

anount of amorphous (organogene) silica. Also the conmposition

lay fraction varies videly, resulting in a broad runge

)

o~

of the

o

of values for base exchange capacity.

Lxtracts were made with 2 series of solutionﬁ ranging fron
ccetate buffer and 0.1 LHCL up to conc. iCl. The extracts were
snalysed for bha, K, Ca, lg and e. or these clenents two

froactions can be distinguished, apart frow the amounts firmly




fixed within the crystal structure of the particles: an
ensily removable fraction, extracted with 0.1 LIHCL and a more
difficultly renoved fraction, extracted with conc. [ICL. The

cmounts thus extracted are present in the sedinent as follows:

easily soluble:. mainly in exchange positions on clay

==
=
0
..

minerals,
difficultly soluble: in structural positions iun the
grains (or adsorbed?),

K: easily soluble: adsorbed to the particles and partly
also in exchange positions on clay minerals,
difficultly soluble: partly in exchange positions on
clay minerals, partly in structural positions in the

grains (in some cores for a large part in clay mineralss)

a: easily soluble: cnlcium carbonate (some in exchange

positions?),
difficultly soluble: absent, except in three cores,

N

i easily soluble: as carbonate (sone in exchange positions:

El

-
F—
)~

difficultly soluble: in structural positions in the
grains (or adsorbed?),

FPe. easily soluble: mainly in exchange positions on clay
minerals (some in concretions and in thin cootings
on the grains),
difficultly soluble: partly in exchange positions on
clay minerals, purtly in clay minerals (some also in

concretions and probuably sone in coatings).
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Program for further work

As stated above this study 1s not yet completed. In the course
of 1909 the following analyses will be carried out.
4. direct deternination of buase exchange cupacity fTor
a8 nany cores as possible,
. more precise determination of particle composition
(mainly by X-ray diffraction snd some chewical analysis),

c. analysis of 20 sediment cores and samples received

during 1968,
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Couposition

Sample size “
nr. fraction welght

DABIE T

of the fraction =25 u

Couposition

2250 u

63-250 n

o —— i —— —— g o e

().74

6.46

11.42

mostly sotf't brown concretions (tuberloru

nainly: worm tubes? also fragments), so

foraninifera, some mineral pgralis, nlci.

mostly minerel grains, nica, sonme fora-
minifera, rather many fibers (plant re-
mains?), many brown loose concretions.

as 63-250 u, but no foraminifera and 1.

fibers..

mainly foraminifera, a few mineral
grains
mostly mineral graing, some foraminifer:

an ostracode, many mica graings, some

brown concretions (less soft then in
sanple 1).

as 63-250 u, but no forauminifera; a few
fibers.

and a few

foraminifersas pteropods
it L

gorvie foraminlter:

mostly nineral grains,

pteropods, a few black pieces 0i wood.

as 63-250 p but very few foraminifera

(mainly sone frapguents).

e e o oo ot T e i i i G o i e i o o o o O i i i o it o e St o i s s v o i




-5 =250 1 0.70 mainly foraminifera, some mineral grain
an ostracode, a small piece of wood, @
brown concretion

63-250 ! 4.18 mainly mineral grains, nany foraminite.i:.
and pteropods, a few fragments of radio
larians, sonme brown concretions (harder
than in sample 1), some pieces of wood.

25-63 1 6.75 as 63-250 u but less foraminifera and

virtually no pteropods.

Ir - 16 =250 n 7.06 foraminifera pteropods (many broken)

all fiiled with light yellow-brown clay.

63-250 n 6.82 as 250 n, a few mineral grains
25-63 1 3.56 - as 63-250 u but mainly fraguents, some-

I - 18 =250 o 2.86 mainly foraminifera, some soft yellow
concretions (sometimes & foraminifer is
visible as nucleus), a few pteropods, ar
ostracode.,,

63-250 1 7.53 as 250 u, somewhat more remains of pte-
ropods, & few pelecypods, a few fragme:
of radielarians.

25-63 1 36273 s ©5-250 n but mainly fragments, sone

light dark brown pieces (wood?).




(.

I - 21 >250 u 177 nuinly foraminifera, soume pteropods crud
ostracods, many vellow concretions, oo
rather hard with a brown nucleus fornod
around a white forauninifer. Concreticii:
all branching forms.

63‘25O,P 2.29 mainly foraminifera, some yellow concie-
tions, some pteropods.
25-63% 1 1178  foraminifera (mainly fragunents), sone

concretions.

1T - 22 > 250 n 0.14 mainly foraminiiera, sone concretion
(worm tubes?) a few mineral grains.
63-250 A 0.70 many foraminifera, many mineral grairn:
many nica, some pteropods, brown con-
cretions, fibers, dark wood-like parti-
cles.
25-63 W 6,99 mainly mineral grains, many fibers (L1
and dark coloured).
1T - 25 250 M '0.01 Toraminifera, a quartz grain, & soft o
grey concretion.
65-250 P 0.16 mainly foraminifera, some nineral gral
25-6% M 1.65 nainly nmineral grains, many mica grai:.
black fibers (wood?).
ITT - 29 > 250 R 1.7 foraminifera, pteropods, a few dark
concretions (worr tubes?).
6%-250 2 .72 mainly foraminifera, and pteropods, o
mineral grains (& few mica), some daris
. frey concretions.
25-65 P 5.28 mainly mineral grains, some foraminil

(mainly fragments), rather nany mica




IV - 31 ~ 250 P 0.05
63-250 u 2.88
25-6% 2 12.%51
IV - 34 =250 u 0.01
65-250 u T.54
/
25-63 P 10.49
IV - 37 >250 1 0.06

63-250 1 7.51

25-6% u 12.475
IV - 40 =250 u 0.07

25-6% 1 11.07
IV - 49 =250 u 0.02
/

63-250 u  13.24

fragments of pteropods.

mainly brown grey brittle flakes (insolu
in conec. HC1l), some mineral grains, dia-
toms, spiculae (sponges?).

as 63-250 u.

mainly foraminifera, some diatoms, a
soft orange-brown concretion.
mainly brown-grey flakes, sone diatons.

as 63-250 u.

browngrey flakes, a clear brown-orange
concretion.
mainly brown-grey flakes, some mineral
grains, sdme diatoms, an orange brown
concretion.

as 63%5-250 u.

bI‘OWﬂ»P‘I’eV flalies S0Me OTr&angZe—prowrl COI.-
) o ’ o
cretiona.

as »250 u.
- /

browngrey flakes, some orange-brown coi-
cretions.
as >250 u.

as »>250 u, some nica, nineral graing.

browngrey flakes, an orange-brown con-
cretion.

mainly brown-grey flakes, @ few orane-
brown concretions, some nica grains,

few diatoms, sone aineral grains.




25-63 u 14,11 a8 63~250;@, more mnineral grains.

V - 55 >250 u 0.05 forawinifera, brown grey [flakes, fibers,
/

65-250 P 1.00 mineral grains, flakes, dark grey sotft
cretions, pieces ol wood, orange-browl
concretions.

25—631u 4,51 as 6%5-250 He

V - 58 =250 u 0.05 mineral grains, fibers

©3~250 P 0,82 mineral grains, brown-yellow brittle
grains, dark grey concretions, a few
foraminifera, some fibers

25-63 u 2.57 as 63-250 u.

/ f
Vo~ 63 ~250 F 015 fibers, a mineral grain, a black-grey
concretion, an orange-brown concretion.

65-250 u 0.66 mainly nmineral grains, somne yellow

| brittle grains, grev-black comncretions.
25-63 u 2417 as 63-250 u.
/ /
V - 068 >250 P 0.10 foraminifera, a brown concretion, a gre;
black concretion

63,250 u 1.79 mainly mineral grains, nany brown bri.!
grains, some grey-black concretions.

25—63/u 3,94 as 03-250 u, but more mice.

Vv - 7% >250 u 0.05 broken foraminifera, a brown concretio
/
63-250 u 0.14 mineral grains, brown brittle grains,

grey-black concretions.

25-0% 1 9.80 as 63-250 u but more nmica.




Vo- 79 =250 u 0.29 orange-brown concretions, a quartz grain.
P p > ’ (i b
65-250 u 1.50 brown-orange brittle grains, mineral grain:

some ¢rey-~black concretions.

25-675 2 34753 mainly mineral grains, many brown-orange
crittle grains.
VI - 81 250 u 0.26 shell fragments, a iJoraminifera, a

brownish concretion, a few quartz gsrains
’ (&) b

sore mica.
©5-250 2 59.10 mainly mineral grains, some diatoms, some

brown-orange and grey-black concretions.

25-6% u 31.68 as 63~250 n but many nmica grains.
!

VI - &3 ~250 u 0.04 mainly fibers, a nineral grain, an orange

. 9 9 (&)
concretion, a grey-black concretion.

65-250 u 36.87 mainly mineral grains, some diatoms, sone

brown-orange and grey-black concretions.

25-63 u 29.29 as 63-250 u, many nica grains.
VII - 85 250 u 0.07 mineral grains, a shell fragment, an ostra-
code.
65-250 u 6.16 mainly mineral grains, some yellow-brown

brittle grains, some grey-black concre-

VII - 88 =250 u 0.19 nineral grains, orange-brown concretions.
6%3~250 1 9.1 nainly mineral grains, some yellow brown
brittle grains, some gray-black concre-

tions, many mica grains,




VII - 92 =250 u 0.66

25-63% u 18.05

VII - 96 =250 u 0.14

65-250 u  1.86

wineral grains, orange-brown concretions,
an ostracode.

mainly mineral grains, some brown brittlec
grains, some black brittle grains (shiny
surface )|

as 05-250 u.

orange-brown concretions, a few loreminiier
mineral grains, orange-browrn concretions

nany mica grains.

as 65-250 u.
|

VIII-100 =250 u 0.49

R T ——

VITTI-102 =250 u 0.34

VITI=-107 =250 u - 0.63

<
I
N
U
@
~—
—_—
N
-
i
C

25-6% u - 15.40

orange-brown concretions, a iforaminifer,
a quartz groin.

mineral grains, orange-brown concretions
many mica grains.

as 63-250 u.

o S 7o o ot i S o s o o St g i o o S i i ik o o v ot o w4 o s b7 e o

brown brititle grains.

mainly brown brittle grains, nany mine-
ral pgrains, some brown concretions, a
few pelecypods, spiculae.

as 65-250 u.

mainly brown brittle grains, some osbtra-
cods and loraminifera, sonme fibers.
uainly brown brittle grains, nany nineral
graings, some ostracods, some brown con-

cretions, fibers.

as 63-250 u but nore concretions.




VIII-112 =250 u 0460

65-250 W 10.79

B e T T

VIII-117 =250 u 0.03
]
63-250 u 0.26

25-63 u  1.25

VITII-126 =250 u 0.06

635-250 u  0.75

25-63 1 2.43

brown brittle grains, some {ibers
mainly brown brittle grains, some nineral

grains, fibers.

v i e o e o o e e o (bt S v o A i o o e it s s e s v 4 s oty s ot e e gy e

orange concretions, somne yellow-grey
brittle graines, an ostracode.
mineral grains, vellow-grey brittle
srains, some orange concretions, some fibe:
lHainly yellow grey brittle grains, some
orange concretions, some mineral graing,

some Tibers.

vellow-grey brittle grains, some ostracods,
some fibers, & quartz grain

yellow-grey brittle grains, nany orange co..
cretions, some mineral grains, fibers.

as 63-250 u but less concretions.
/

X - 146 == 250 P 0.08

6%-250 F 0.59

o o i s o i s v S G s o s e s i St o o e s

foraminifera

foraminirera, many micronodules, sonme
yellow brown brittle grains, a few orange-
brown concretions, some mineral grains(?)

mainly yellow-brown brittle grains, sone

S e s s ot o e o St o s e ot s o o o e o i S e e o i e e S i i o e o i g i v o s e ot

grey-white brittle grains, soune nmineral
crains.

yellow-grey-white brittle grains, microno-
dules, iome mineral grains, orange brown
cretions, fibers.

as X-146-25% u, no foraminifera.




L= 152 =250 u - 0.01 micronodules, a few fragments with Iin-

coating
6%5-250 n 0.25 micronodules, some yellow-brown brittle
grains, some mineral grains, Tibers.
2Hh=-63% u 1.12 as X—-149-25 u
L= 156 =0 250 B 0.25 micronodules
65-250 F 0.54 mainly micronodules, some brown brittle

grains, some orange-brown concretions,

mineral grains, fibers.

25-63% u 0.63 as X=152-25 u, more micronodules.
X - 167 == 250 u 0.%8 micronodules
!
63-250 u 1.14 mainly micronodules, many wmineral gsraing,
/

sore orange-brown concretions, a few yellow-
brown grains.
25-6% u 0.73 vellow-brown brittle grains, nineral graing,

some micronodules.

X - 166 = 250 u 0.67 micronodules
675-250 u . 1.88 mainly micronodules, some mineral graing.
| a few vellow-brown grains, sone fibers
25-67% o 2.27 as -101-25 F’ less nmicronodules.
X - 170 == 250 2 O.47 micronodules, o few yellow-brown grains.
65-250 n 1.65 a5 X-166~05 u, a forminifera
2H-6% 2 2 45 mainly yellow-brown brittle grains, few

mineral graoins and micronodules.




o= 172 =250 u 17.46 foraminifera, many brokern, some with

iron coating

o

63-250 u 10.17 foraminifera, nmany fraguents.
25-63 u 6.29 foraminifera, mainly fraguments.
!
JLo= 175 = 250 u <12.95 foraminifera, pteropods, fregments, sone

pelecypods, sone particles with coating .

63-250 u 15.96 as-=250 u.
/ /
25-63 u 5.70 as-= 250 F'
XI - 178 -= 250 2 12.50 foraminifera, pteropods, fragments.
63-250 u 13.65 as2- 250 u, nore fragments.
25-673 P 3.93 as 63-250 u.
LI - 182 =250 n 15.2 foraminifera, pteropods, Iragments, mali
/

grains with black-brown coating.

63-250 u 15.35 as>> 250 u, nmore fragments
/ i
25-63 u 4.79 as 03-250 P.
t
AL - 187 =250 n 12.59 foraminifera, few pteropods.-
/
65-250 u 11.82 as= 250 u, more fraguments.
/ /
25-63 u 3.75 as 65-250 u.
AL - 191 = 250 2 15.74 foraminifera, few pteropods, some coati.
i
63-250 u 12.68 as=> 250 u, more fragments
25-63% u 5.02 as 03-250 u.
] )
LI = 195 =250 1 12.92 foraminifera, very Tew pteropods, Ireg-

wments.

63-250 u 11.87 as-250 u, more fragmente.
25-673 F 4.%0 as 63-250 u.
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12.21

32,12

27.39

foraminifera, hard dull-white grains,

some spiculae, spines, a few bryozoa and

pelecypods.

dull-white grains, foraminifera, sone
spiculae, a few mineral grains.

as 65-250 u

foraminifera, pteropods, socume soft egg-

shaped aggregates (pseudofaeces?), a
few mineral grains (some with brown
coating), a few spiculae, some ostracods.

dull-white grains, ostracods, forawmini-

fera, pteropods, some spiculae.

foraminifera, pteropods, ostracods, soft

egg-shaped aggregates.
hard dull-white grains, soft egg-shaped

aggregates, foraminifera, ostracods,

vteropods, spiculae.
mainly dull-white grains, some foramini-

fera, a few grains with brown coating.

o s s S . cnm o o ot i o ) ik S o i ot v s o o st v e e et o i s S S i it s i s vt i S o sk ) S v o g s it i v w2

LIT - 199 = 2850 2
{
63-250 u
25-63 u
XIT - 203% == 250 u
65-250 u
25-63 n
XII - 207 -*- 250 u

39.92

foraminifera, pteropods, & few spiculae,
some grains with brown coating.
dull-white grains, foraminifera, pteropc
spiculae.

as 63-250 u, some mineral grains.
/
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Toraminifera, pteropods, an ostracode.

dull-white graing, foraninifera, pterop

ostracods, some mineral grains.




LD = 2760 2250 u 0.89 forauminifera, pteropods, a dull-white grui-

65=250 u  28.81 dull-white grains, foraminifera, pteropod:
| !
25-6% u 29.09 as 03-250 u.-
! i
TL— 222 TR 250 u 0.69 foraminifera, pteropods, some ostracods,
/

pelecypods, some grains vith brown coatiii,
05-250 u  30.76 mainly dull-white grains, foraminifera,

some pteropods,  ostracods, pelecypods.

25-6% u 24 .94 as 63-250 u, some mineral grains.
i /
4 /
AITT == 250 1 0.67 fibers, soue foraminifera, pteropods, pele-
cypods, gastropods, a few grey-black cor-

cretions, some pieces of limestone, some

bryozoa, ostracods, fragments, some mineral

grains.

63-250 u 955 as 250 u, more nineral grains.
i ]
!
25-63% u 18.51 more mineral grains, many {ibers, many

organic (CaCOB) fragments,

XTIV =250 n 1.38 rnainly fibers, as XIII (- 250 u).
63-250 u  13.62 as 250 u, but about 50% mineral grains.

25-063 u 30.65 as 635-250 u.
/

A 0.24 foraminifera, some pteropods, some pele-
cynods, sone orange-brown concretions, & o
shell particles, ocstrucods.

65-250 n 2.%4 about 50% mineral grains, foraminifersa,

/
oruange-brovn concretions.

25-63 u 8.8 niainly mineral grains, sowne orange-bhrowi:

concretions, brown brittle graings, rathor

many mica grains, fibers.




AVI =250 o 0.18 foraminifera,; fragments, brown concretions,
| (worm-tubes? sonetimes branching)
635-250 u 0.71 foraminifera, fragments, some brittle grairn -
;
mineral grains, pteropods, Tibers, brown cos
cretions.
25-65 % 4,21 nainly mineral grains, sone foraminifera,
brownish concretions, fibers.

AVIT =250 u 0.18 foraminifera, tube-like brown concretions,
grey-black round concretions (hard shell, co-
ter, brittle inside).

65-250 u 0.86 mainiy foraminifera and Ifragments, nany
mineral grains, soume brown concretions (sone
tubes), grev-black concretions, some Libers.

25-07% y 3,57 mainly mineral grains, some forauinifera,

brownish concretions, fibers.

¢
(SRS

XVIIT==250 u 0.19 nmany fibers, many mica grains, some limes
pieces, shell fragments, foraminifera.
63-250 IS 9.885 mainly mineral graing, many mica graing,

many fibers, soume orange-brown concretions.

25-63 1 11.55 as 6%-250 1, nmuch more mica.
AIX =250 u 29.67 some rock fragments, mica, soume brittle con-
{

cretions, dark (1in?) coating, angular soflt
aggregates.

05-250 2 57498 nainly minerel grains, some soft aggregates,
sone foraminifera and radiolarians.

25-0) 1 7.58 as 65=-250 u.
/ j




X =250 u ,22‘65 foraminifera (few broken)
65-250 1 12.35 foraminifera (few broken)
2H-673 u 4.4%  foraminifera, neny fragments, some black
Tiber-like particles (chitime?).
AXI =250 u 5148 foraminifera, some ostracods
»3-250 1 11120 as 250 u, nany fragments, some radiolari. -
25—63‘p 13162 nainly umineral grains, many yellow brittlc
grains.
LXIT - 224 —=250 u 4.49 foraminifera
63-250 u 33.74 mainly vellowish-white brittle flakes,

foraninifera and fragments.
as 03-250 u, less foraminifera and

fragnents.

foraninifera, a few ostracods and spinegs.
vellow-white Ilakes, forauminifera, some
nica grains,

as 63-250 u, some orange-brown concretions.

LXIT - 234 =250 u 2,08 foraminifera
63-250 u 30.41 mainly yellow-white brittle flakes, some
mica, foraminifera, fragments.
25-6% u  29.74 as 63-250 u, some orange-brown concretio:r
ALTIT-2%6 =-250 u 23%3.832 foraminifera

foraminifera and fragnents



AXTITI-240

AXITI-245

05-250 u

25-63 1

104017
18473

9.52

foraminifera, a few ostracods
foraminifera,
foraninifera, mainly fragments, a few

black shiny concretions.

foraminifera

foraminifera, fragments

as 03%5-250 n, many dull-wnite grains

XXTIV-247

56.87

21.82

dark-grey loose aggregates (flakes),

some foraninifera

AAIV=252

T s i s ot s i i e o i s i i it b o v o s b st it o ot ek ko oo e o e et o e o i o s et g o ot o s i 2 e st vt s b i e e ot e s s

XXTIV=-257

63-250 !

25-63 1

C
-
N
1

some foraminifersa

as = 250 B, some orange-brown concretlo:n

dark-grey loose aggregates (flakes),
some foraminifera, some orange-brown
concretions

as 250 u, sonme nica

as 250 n, scmewhat more mice
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23,62

4.82

sone

mineral grains, rock [lragmnents,

e
)

(]

foraminifera, ostracods, fib
vellow brittle grains, nineral grains
foraminifera, ostracods, orange-brow:
and black shiny concretions, tibers
fragments

maeinly nineral grains, nany vellow

brittle grains, some iibers, orange-br:




A AVI == 250 2 0.08 nany fibers, some forauinifera, a Tew
orange-brown concretions, black concretio
shell fragments

05-250 V 20.13 nainly mineral grains, meny iibers, sone
| pieces of limestone, soue orange-brown
concretions,; sone black concretions, souw
spiculae
25H-67% P 37425 a8 03-250 uy some mica
AXTX~285--250 u 0.06 brownish brittle grains, ilu-coating on a
| foraminifer
©63-250 u 1.09 orange-~brown aggregates, a few foraminifc -
25-6% pl 0.13 mineral grains(?), yellowish agpgregates,
| black concretions
LXIX-293 =250 u 0.06 foraminifera, brown yellow aggregates
6)—250vP 0.83 mainly brown-yellow aggregates, some
micronodules, a few foraminifers
25-6% u O0.17  mineral grains(?), yellowish aggregates.
AXTX=303+250 P 0.15 a foraminifera, a quarts grain, 2 pelecy -
pods
65-250 u 0.21 mainly yellow-brown aggregates, some
micronodules, a few foran ainiferea, sone
"mineral(?) grains
("mineral" grain is: sharp edged transpar.
flakes, silicious).
25-63 u Oe 17 as 03-250 u,
AXIX=3132 250 b 0.09 foraminifera, yellow-brown aggregates
65-250 u 0.17 nainly aggregates, some foraminifera, oo
fibers
25-6% 1 0.06 nainly aggregates, some mineral(?) orairn

._.._.__.._..—_—-_..._._._.._...'_.—.__......__.-._..__.._.—-........._...._....._._..__.._....._....__._.._—..___.._._._-_..--_.__.__..._..___._..._._




LXTX=32% "= 250 u 0,08 a Tew aggregates
05-250 0.46 brownish aggregates, a few "mineral orodi
) Lot Co ’ &

gome radiolarians

25-65 u 0,29 as 63-250 u, soue micronodules
LTX=-535 = 250 F 0.05 nicro-nodules, brown-yellow aggregates,
foraminifera
65-250 P 0.18  mainly micronodules, some agoregates, 5ol
loose soft aggregates
25-63 u 0.22 nainly micronodules, brown-yellow aggreg:
(or brittle grains), some "wineral" grair. .
AATA=543 = 250 u 0.%5 vteropods
65-250 u 0.25 brown-yellow aggregates, nany micronoduls;
| sone foraminifera and fra ments
25-67% U 0.28 as 65-250 U, some "mineral" grs ains and
fragments of radiolarians
LX=345 = 250 n 0.08 brown-yellow aggregates, micronodules, &
j
quartz grain
65-250 u 1.95 brown-yellow sticky aggregates, a quart:
srain with dark coating
25-65 u 0,70 as 63—250’p, some mineral grains, & pelo-
/ cypod,
LLX=353 —> 250 u 0a03% foraminifera, fraguents

63-250 u 0.05 yellow brittle grains, some foraminiierd,

rmineral graing
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63-250 u

0.10

0.76

orange-brown aggregates, a few foraminife:
orange-yellow aggregates (round, angular,

long ---, or spool forn)

2H=-67% 0.61 as 63-250 W, some mineral grains, nica
13.65 mineral grains, dark grey concretiorn,

LXI-363 7250 p

.._._..._...._--._—-.__.___.._._.__..__.—._._.-..-.......-...__....—_._..__.-...-..-—_.._.—._._..........-._---_‘-._..._.........__.—.....__. .......

LAXI=-381 7= 250 u

51.94

orange concretions, a few forawminifera,
a diaton.

wiiite brittle flalkes, many diatons, dark
blacl nodules, mineral graings

many diatoms, sniculae, white brittle

flakes, mineral grains

as XAXI-363
as AXATI-3%673

as XAXI-%5673

KAXTI-364=-250 1

foraninifera
foraminifera, many radiolarians and fro.

as 03-250 u, more radiolarians.
i
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foraminifera, a radiolarian
foraminifera, many radiolarians (many i
nents), spiculae

as 63-250 u, more radiolariuns (spiculan?

I
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XXAIT-3997-250 n

635-250 u

25-63 1

18.73%
22.98

9.08

as XXXII-%91




KXXIITI-428 =250 u 0.56 foraminifera, some pteropods, 2 lew pelc
cypods
63-250 P 1.25 foramninifera, dull white grains, some pto
ropods, radiolarians, mica. Sone brovi-o
cowting on some grains.
25-073 1 8.13% mainly dull white grains, many niueral

crains, cowme mica.

1orange-brown

Py
v

AAXTIT-45% ~ 250 u 1:09 foraminilera, a few wi
coating
65-250 P 2.0y foraminifera, fragments, spiculae, miner
graings, sone wica
25-63 u  12.10 nainly wmineral graine, sone foraminifere,

dull wnite grains, fragnents

LXITI-440- 250 u 0.40 foraminifera
03-250 u 7,50 dull white grains, a few foraninifera ol

mineral grains

25-63 u 20427 as 63-250 u, a few spiculue
i

AXXIII=447 = - 250 u 1.471 foraminifera
63~250 w 3.08 foraminifera, many fragments, nica

25-0% u 10498 as 03-250 u, many nineral grains

UOIIT-454 1 250 P 2,17 foraninifera, some orange-brown couablry
63-250 u  1.49 foraniuifera, fragments, some orunge-brov
oating and concretions

25-6% u 5.84 many mineral orains and dull white gread.




AXITTI-462 =250 u 0.20 Zforaminilersa, an ostracod, pteropods, ~

quartz grain

65-250 1 5H.35 foraminifera, dull white Jgrains, some

/
orange-~browi concretions
2h-03% u 4.40 nainly dull vhite grains, many miteral
grains, some orange-brown concretions
LXXIV-465 250 u 0.09 foraminifers, an orange-brown concretios.

& quartzs grain
63250 w2415 mainly mineral grains, some foraminifer:,
i
o few orange-brown concretions, a few
nicronodules
25-6% u 9:73 as 63-250 u, soune spiculae

XXAIV-474 =250 u 0.07 foraninifers

65250 1 3434 mainly wmineral grains,; some foraminifer: .

yellow brittle grains, spiculae, nica

25-63% u 2.28 as 03-250 u, few foraminifersa
I‘ i

AAXXIV-485 == 250 u 0.05 foraninifera, an ostracode
€3-250 u 4.0% mainly wineral grains, some foraminifer:.,
yvellow brittle grains, nica, yellow—or:ii
concretions, spiculae, fibers
25-65 u  15.25  as 63-250 u, but very few foraminifers.
LAXIV=-4973 =250 u 0.09 foruminifers, sone os racods, fibers, on
orange-brown concretion
63-250 u  4.56 mainly nineral grains, some foraninifer:
spiculae, orange-brown costing, pelecr i

25-63 u 12,70 mainly mineral grains, as 65-250 u.




LDIV-504 0 = 250 u 0.17 roraninifera, sowme loose soft grey g ™
gatesy pteropods, fragments, some orsi. o
browrn coating

63-250 u BN mainly wmineral graings, lightgrey sofs

coggresates, some oranze-brown coating:

and concretions, forardinirera, fra,nme:

micea
2H=0% u 12.25 as 63-250 u, few foraminiflera, muny iuic

graings

KAXV-512 -= 250 u 8,06 mainly brown-grey soft aggregates, a
i
few brown-yellow brittle grains, somne
blacli concretions, sone fraguents
5-250 n 12.86 mainly brown brittle grains, sone
/
black concretions, some dull white [roo.
spiculae
25-63 u 11.20 many brown-yellow brittle graiins, mar )/
/

spiculsae

AV =521 = 250 u 1.08 micronodules, many brown-yellow brittl
grains
03-250 u T.34 mainly brown-yellow greius, some micro:r .
dules, many spiculae
25-6% u 5.25 many spiculae, many brovn-yellow gral.
__________________ e
XAXV=550 - 250 u 1.9% micronodules, brown yellow brittle au v
i
gates, @ foraninifer
65-250 u  13.01 meainly yellow brown graing, some micr
nodules, foraminifera, many spiculae
25-03 u 7.5 nany brown-yellow graing, nany sohicul:
;

sore ninersl grains(?).




LXXV=540 == 250 u T.87 nicronodules, yellow brown brittle agore

63-250 u  106.93 mainly vellow-brown graing, sone micro-
h A &> ’
]
nodules, mineral grains, splculs

25-6% u 8,62 mainly vellow-brown graing, el spical
I, o 9 o) A

o

LXXV-550 == 250 u 0.90 micronodules, yellow-brown asore ates
6%~ 250vu 11.15 yellow-brown grains, sw»iculae, some micro-
nodules and mineral gruins
25-63% u 14 .08 nany spiculae, gome yellow brown graing,

nineral grains

LXXV=-560 ™ 250 u 0497 micronodules, yellow-brown brittle aggre
gates

65-250 u 8.44 mainly yellow-brown grains, muny spilcul:
/
sorie micronodules, nineral groins

2563 u 9145 nainly spiculae, many brown yellow gLrai: .

GIXV=-570 = 250 u 0.40 micronodules, yellow-brown groins, o [oz
minifera, a pteropod
65-250 u ©.20 mainly yellow-brown grains, many 1icro-
nodules, spiculae

25-0% u 8.06 as 635-250 u, more spiculae

/ j
XXXVI=-572 = 250 u 0.14 mainly pteropods, nuny fora .inifers
L5=-250 u 2.06 nmainly roraminifera, some »teropods, woun
i
OTaNTe Uralns
S5=0% u 3.76 nainly foraminifera, mony Iraguents, ©o..

vellov-orangze crains, mincral oroins
o > [ b [




oV I=HTY 2250 u 2.07 light brown loose aggregantes (flaies),
foraminifera, pteropods

250 u

A\
|
]
i
—
[
=
—_
I
.
EaN
no
e

2H=-06% u 6.49 wor=250 u, less foraminifera

JAAVI=Hy2 =250 u 1.7 pteropods, foraminifera, frognents, sor

spines

65-250 u  2.02 foraminifera, fragments, o«

mica

2

2H-69 u 5.6% nany nmineral grains, nany to

fragments, somne dull white griins, sone

orange-browrn coating

dn s s - — o o7 o —— — oot o o W o - - - s o s oo $nost o chon Awwn s o i o Care i s e mma oo
XOVI=-580 = 250 u T.11 forauinitfera, soue pteropod frugnents,

ostrocods

-

foraminifera, pteropods, some orunge

U

035-250 u 3,
concretions, some nmineral graing, nicd
2H-0) u 6.38 mainly mineral grains, some oronge concre-

tiong, foraminifersa.

LVII-H892:-250 u 0.54 foraminifersa
65=250 u 19.19 foraninifern, fragnents

25-63 u  4.04  as 63-250 u

AXXVITI=595 2250 u 11444 foraninifera

!

63-250 u 23.15 Toraminifera, Iraguents

25-6% u 4.06 foraminiiera,
I




. S
loramirnlier

ey

63-250 u 8.352 foraminifers, sonc rameiants, opio
[}
25-09 u 4 .00 ag 65-250 v, more YT
{ /
00U - 250 2 4,17 foranini:

6H3-250 1 14.78 foraninifera, many fragments
2H-63 u 4.711 as 63-250 u, some spiculace

ST ~612 250 u 2.77 foraminifera, some ostracods
65-250 u 8.4 as- 250 u
25-03% pl 2.55 asc-250 u, some fragments

Xho—= 615 - 250 u 9,80
/

15.05

foran

vello

inifera, pteropods, brown

w concretions

and

foraminifera, pterovnods, Tragnents
b &I b > 9

many

as 0h

foran

brown

foraminifera,

orang

as 09

brown and yellow-orange g

-250 u

inifera, pteropods,

brittle grains

nany fragments,
e-brown grains

mica

-250 u, spiculae,
/

rains.

mnaEny

foran
conecr
as e 2

nainl

inifera, pteropods, soume

etions
50 u, fragnents

/

¥y brown concretions, few

W R - -
rragments, some

brown

foramin”




foraminifera, pteropods, brown brittle

j
aggregates
65=-250 2 3.90 nainly brown aggregutes, forauminifera,
pteronods, mica
25-6% P 5.18 as 6%-250 w, few foraminifera, no
j
pteropods.
XLI — 642 =250 u 15427 Toraninilera, a gquartz grain
63-250 24 .09 foruminifera, fragments, a few quartsz
grains
2H=6% U 7.6% as 63%3-250 I
ALI - 650 =250 u 20.21 foraninifera

foraminifera, fragments

as 65-250 u.

i




TABLE ITI

Grain size frequency distributions after treatment with

only H202 and after treatment with H202 and ITa-pyro phosphate.

Core sample 9% 2<u | 9% 2-16 u % 16=25 u ¢ 25.u
_ur. nr. ' /
I 1 3.66 52.20 2%.91 20.2% H202
1 2%.56 29.25 22.74 24,45 150, + pe s

T 16 5.29 57.04 21.36 15077 H202

16 39,71 24.53 19.10 16.66 1,0, + pe
1T 22 6.48 52.52 28.21 12.79 HZOQ

00 28,74 29.19 31,58 10,49 10, + peis
v 51 20.76 31.406 %2.42 15.56 H202

37 35.48 41,54 17.55 5.43 1,0, + pe

54 32.67 26.22 25.04 16.07 11,0,

34 36.19 3%,86 26.2 3.608 1,0, + e
v 55 25.56 45 .81 21.59 4,04 HQOQ

55 38.48 35.56 22.28 3,68 HoOp + pe:

6% 45.09 34 .09 18.14 2.68 500

6% 41.14 37011 19.08 2.67 H202 + pe:
VI 81 5.16 3.07 20.84 72.93 11,0,

81 1.77 2.29 22.09 73.25 50, + pe,
VIT 85 33,71 17.62 32.%6 10,51 H202

85 32.46 20.44 51,78 15.32 H202 + pe.o”
VIIT 102 T.40 10.660 41.28 40.60 h202

102 1o, 70 5.673 59,68 55,99 1202 }

107 1245 560.15 <0.48 50.94 -202

107 29.85 27.64 22,42 20.09 MQOd + 7

145 255 37.54 59.21 0.90 H202

145 31.65 10.78 57.06 U.51 1:23()2 + e



147 5.94 54.52 b9.12 0.42 0

147 29.68 11.95 57.95 0.42 0, + pept.
X1 172 2.29 32,78 26.52 38,41 1,0
172 27.0% 10.49 26.91 55057 11,0, + pept.
175 1.%4 34,19 26.99 55.52 115 Oy
175 24 .61 14.%7 25.67 55035 1,00 + pept.
XT1 197 1.68 3.0 13.55 81.75 1in 0o
197 2.48 2.02 11.90 8% .40 1o0n + pept.
199 5.65 3.07 30.52 £0.76 1o 00
199 5.68 5.%6 31.59 57.07 1505 + pept.
LIIT - 3.09 10.72 57.38 28.81 H, U
- 6.47 9.12 54,40 30.01 1500 + pept.
XTIV - 2.60 17,71 35.59 44.10 500
- 9.05 1%.79 32,07 45 .09 500 + pent
XV - 0.473 62.27 23.36 13,94 C HpOo
- 24 .02 37.93 25.39 14,60 o000 + pept.
VI - 2.85 79.84 10.97 6.%4 " HoUn
- 36.60 45 .70 ﬁ1.51 6.39 1o0p + pevt.
XVII - 6.82 74,74 12.83 5.61 500
- 39,81 41.34 13,26 5.59 Ho0pn + pe.
XVIII - 1.48 19.44 56.35 22.7% 1500
= 10.46 12,17 56.65 20.78 iio0p + pept
(IX - 4.87 1.32 15.37 78.44 1505
- 4.72 5.10 16.56 71.62 1505 + pept.
X - 0.57 10.82 50.80 37 .87 ' Holo
- 10.00 2.76 52.54 54,70 HoOp + peni.
XTI - 13.20 23,66 55,76 29.58 Ho0 0
- 25.13 16.07 35,22 25 .58 HoOo + pent
AXIT 224 T.82 8,66 32,750 51.07 109



AXTIT

ALV

AXV

AXTIX

RrE Ve
Wi

AXALTTT

285

293
293
545
545
353
553

571

4.86
18.01
7.7
11.57
1.76

17.90

0.23
17.92
0.07
5.25
63.79

20.61
0,49
4,29

29.98
5.79
6.37
5.20

26,74

33.10

23,49

2.42

ol

1.2

5
5

4,838

20.23

4490

15.1

cC

\J1

31.57
16,453

2%.94

17.2%

40,30

30.69

5.42
29,75
37.5%

52.17
36,83

51.32

= B 1
(O} C N
° . °

Cc &=
W

8%5.52

2.36
33.51

55.06

04.24

64.38

1.25

54,42
51,46

35.56

50078

14.26

15.82

H,0,

14, 02 +
d)Op
1202 .
j1202
11209 -+
11202
11?02 +
150,
MZOQ +
O
J.LQLZ
1,0, +
11202

17

“202 +
11202

1I9()2 +
HQO2

11202 -
;120.2

112\)2 +
11202

1(‘02 e
_
,12“)2

pept.

pept.

pept.

pepta

rept.

pent.

pent.




AAAI \I

KasV

XLXVT

CAVITT

T Y
A A

P
L dd

NI

433
43%
465

465

18460
1704‘9
7452

N

24 1
21497
20.78
11.006
10.85
1.40
37.90
56
1.78
0.66
30.95

0.02

22454
25.09
47469
33.1¢
T9.82
25.92
9.44
TOfMT
28.57

37.96

18.72
17.42
27.14
6.68
4,71
415
8037

.00

1

12.77

40.82
36473
29.88
26.79
24.1%
17.76

.96

17.47
57.20
26.55
59.69
19.76
64.756
24.48
64 .44

49.90

18.04
17169
14.91
15 .94
34.08
29.54

15.54

pepti

re
o]

el
ot
.

pept

peot.

pept.

pept.

vept.

pept.

pept.

pept.
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