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I. Sumnmary

Grainsizc, content of organic matter, Cl, Ca, Mg, Fe, MNa and
¥ were determined in 19 new cores and samples. X-ray analysis as
well as basce exchange capacity and spcecific surface were carricd

out on all cores and samples. Also x-ray analysis was carried out




IT.

on the coarser size fractions of samples that contain many grains,
mostly aggregates and concretions, which could not be identified

under the microscope. The data arce listed in scven tables.

Introduction

As stated in part I (1968) the purpose of this study was to
determine the composition and base exchange capacity of scdiment
samples collected by various institutions and sent to the Monaco
laboratory of the IAEA to be used in sorption experiments by E,X,
Duursma. It involved detcrmination of grainsize, mineralogical
conposition, content of hcavy mectals (in cooperation with H.A. Das,
Reactor Centrum Pctten) and base exchange capacity. Morcover a
number of extracts were made with solutions of increasing acidity
in order to determine the strength whereby several clements are
bound to the sediment particles.

In part T the results of some analyses made on 41 cores or
sedicent samples were discussed. Since then the work on these samples

was completed while also ninetecn other cores or samples were analyscd.

Institute for Sca Research, Texel (formerly Den Helder). The X-ray
analyscs and the deternminations of hase exchange capacity and specific
surface were carried out in collaboration with H.W. van der Marel
(STIBOKA, Wageningen, tecmporarily at NIOZ, Texel). The results of
heavy mctal analyses, being done at the Reactor Centrum, Petten, will

be reported seperatcly with H.A. Das.




ITI. Anelytical Techniques

e

Determination of grainsize, content of organic mattor, cl, Ca, Mg
and Fe, and microscope analyses were carried out as described in
the first report.

The acid extracts were made on the 19 new cores and saemples with
0.1 N HC1 and 12.0 N HCl; the intermediate extractions, as made on
the other samples and discussed in the first report were omitted,
since they did not give more information.

The X-ray analyses were redonc on better equipment and with a
presunably better technique of identification and estimation of the
relative amounts present of each mineral. Therefore the percenteyges
given in Table V differ from those in Table VII of part I. Minerals
were identified following Biscaye (1969 or with standard samples,
For the quantitative estimation calciumcarbonate was determined
chemically (as Ca), giving a fixed percentage, wherecas the well-
cristallized minerals such as quartz, mica, chlorite, feldspar and
kaolonite were deternined within rather narrow limits with
standards. The amounts of the less well cristallized minerals
(intermcdiates, montmorillonite) werc cstimated within the limits
thus obtained. Opal was cstimated directly from the diagram by
measuring the surfeace under the opal "bulge". This was found to be
more reliable than heating to 9500 C and measuring the
cristoballite peak.

For determination of base exchange capacity the sample was weighed
and mixced with coarse clean sand. Aftcr percolation with alcohol to
remove sea salts it was 4 x percolated with 1 N NaCl so that all

exchange positions were filled with Na. This was followed by




percolation with 1 N NH401 whereby Na was exchanged for NH4.
Determination of Na in the NH4Cl-purcolmte gave the total base

exchange capacity of the sample (in meq/WOO gr.) Specific surfuce

was determined with the method of Dyal and Hendricks (1950).
Results

a. Grainsize and microscope investigations

The results of sieve analysis and microscope study of the
fractions 25P are given in Table II, the results of sieve and pipette
analysis in Table ITI. For cach sample the median diamcter (d50> and
a measure of sorting (.7 ) were determined from the frequency
distributions following Inman (1952). As was also found in th: first

41 samples there is a relation between d,., and sorting (fig. 1): the

50
finer sediments tend to be better sorted than the coarser sediments.
The buad sorting of the coarser samples is duc to the presence of

organic skeltons and fragments of variable size and of coarser mincv -l

grains in the predominantly fine silt and clay.

b. organic matter
Organic matter content is given in Table IV and varies betweon

0.85% and 19.4%, thc C/N ratio lying between 5.9 and 63.8.

c. Clay mincral composition

The composition of the fraction <2 B and 2-25 noas determined by
X-ray diffraction is given in Table V. Simple XXVII was too small to
be geparated into size fractions large enough to be =nelysed in the

diffractometer so that only an analysis of the total sample was made,




Mineral didentification gave difficulties only in & fow casecs. The Red
Sea sample (XL) contains much amorphous Fe, probably as hydroxyde,
some limonite (Fe(OH)g) and a carbonate where Ca probably has been
replaced to some extent by Fe and Mn. In samples LVII and LVIII the
percentage intermediates/swelling illite also includes some
nontmorillonite which could not be separated quantitatively from the
other swelling mincrals. Significant amounts of opal were only found

in XXVIT.

d. X-ray analysis of coarser fractions

Besides mineral grains that could be identified under the
microscope and recognizable organic skeletons and fragments, a large
number of grains occur in the courscr size fractions that could not
be determined in this way. Therefore X-roy analysis was done on the
size fractions of samples containing comparatively large anounts of
unidentified grains (Table V).
These can be listed as follows:

1) dark brown/grey black grains and orange grains. They occur in small

nunbers in nearly all samples cxcept those which arce nearly pure
carbonate. They are too few however to give recognizable peaks in
the diffractograms. Usually they are somewhat meagnetic and probably
consist of Fe, Mn and Ti oxydes.

2) brown grey and dark grey flakes. They are brittle agglomerates,

more or less disc-shaped and consisting of small particles @fSQ/JJ.

mostly quartz and foeldspars as far as could bo ascerteined. i

they do not distintegrate in HCl, they arc probably comentoed by

UiOQ. In leorge nunbers they are present in corcs IV (Chukchi Sce

54 m) and XXIV (Gulf of Cuince 3520 m). X-roy ancalysis indicates




that the coarser size fractions of core IV contain mainly quartz with
some feldspars and mica, those of core XXIV a large amount of calcite
(foraminifera, vid. Table II), quartz and a comparatively high
percentage of kaolinite, which is also abundant in the clay fraction.
This suggests that these aggregates are formed in situ either by
gsolution of 5102 from the sediment and redeposition, or by deposition
directly from the interstitial water or from seawater. Herder (1965) and
Harder und Menschel (1967) have shown that deposition of §10, occurs
when hydrozydes of Al, Fe, Mn of Mg are present. The possible prescence
of such hydrogzydes is indicated by the occurrcnce in both cores of
orange-brown grains as mentioncd under 1). There remeins the question
however why flakes of this kind are not found in other corcs under

similar conditions.

yellowish grey/brown yello&rbrown}Gark grey brittle aggregates. Thosc
are irregularly shaped opaque grains that do not disintegrate with MC1
but can be broken by exerting some pressure with a necdle. They occur
in cores VI, VII, VII, (Laptev Sea - Chukchi Sea 26-50 m), X (Atlamtic
Ocean 5384 m), XXV (Gulf of Tricste 30 m) and XL (Red Sea 2080 m) but
only in VIII and XL in conmparatively large amounts. X-ray analysis of
VITI shows a strong predominance of quartz, indicating that these
grains are quartz aggregites stained by some oxydes. XL contains,
besides large amounts of carbonates, a high percentoge of amorphous

Fe and Mn hydroxydes, indicated by a typicelly high back ground in

the X-ray dicgram and confirmed by chemical analysis (12.37 Fe and
14.4% Mn).

soft or somewhat brittle oronge yellow brown groins. They sre rouna,

T

somctimes nngular, tube-like or spool-shoped and occur in corcs 1, [

- . ey . o s i - SR
IIT (mhdltzrr@nuun 2720 m) and in core XXX (chlfic Ocenn 5879 m).




6)

8)

In core T1 the rounder aggregates somctimes can be scen to be forned
around a foraminifer as a nucleus. The tube-like forms look like worm
tutes,

brown concrections. They nre usually round, elliptic or disc-shaped and

of larger size than the grains or aggregotes mentioned under 1-4.
Concretions as those occurring in core XLIV arc described by
Winterhalter (1966) and consist of hydrous Fe and Mn oxydes. The
concretions found north of the Amazon in core XLVIT arc rather loosc,
but cohesive cnough to withstand the strong water stream during wet-
sicving. Since the fraction 250 2 contains only organic carbonates

besides concretions the composition of the concretions is indicatod by
P .

the composition given in Table V minus the carbonates: they cont . in
around 10% chamoisite (as found a#lso by Porrenga 1967 on the Orinico
shcelf), o large number of swelling illite, some quartz and a trace of
kaolinite. Since the composition of the concretions, apart fron the
chamoisite, is rather similar to the composition of the finest size
fractions (but with a marked predominance of swelling illite in the
concretions) it can be assumed that the formation of chamoisite in tho
prescnce of organic matter (as indicated by forrenga 1967) has led to
the cementing of the original scdiment.

micronodules (predominantly hydrous Mn and Fe oxydes) occur in cores

X (Atlantic Ocean 5384 m), XXTIX, X¥X, XXXV (all Pacific Ocecon 5200-
5900 m) and XXXIV (Pacific Ocean 965 m).

glauconite occurs in cores XLVI (Cape Good Hope 200 m) and I (Melklo:
Strand).

voellow whitu/dull white grains. They are of variable shape, usuclly

roundish, sonctimes flokes, and occur in cores XIT (Rnhumxs, Tor

the Ocenan), ¥XIT (Atlantic Occan 2440 m), XXXI (Antarctic Occan 7645




XXXIIT (Indien Ocean 3047 m) and LV (Indian Ocean 4227 m). The comrse
size fractions of core XII consist wholly of carbonate, those of corcs
XXTI and LV comparatively large amounts of carbonate (XXII: 6543 LV:
BO%; as not enough sample was aveilable, the cecarse fractions of XXXT
and XXXIII were not analysed). These doata indicate that the dull-whit.
grains in core XII and probably also in the other cores arc comented
carbonate.
e. Base exchange capacity.

The data on base exchange capacity are given in Table VI,
together with those on specific surfece. Since for the specific surface
determination ethyleneglycol is uscd, which is adsorbed on the internsl
surfaces as well as on the external surfaces, the specific surface is
more or less related to the base exchange capacity. The relation found
is rather good (fig. 2) and agreecs with similar rclationships found in
soilsLﬁVan der Marel (1966) except for cores X and XL. Corcs X
contrins much mangancse in the form of micronodules, core XI, much
amorphous iron (probably as hydroxyde). A lerge surface arca of those
amorphous substances may wccount for & large specific surface of the
sediment without a corrcspondingly high base exchange capaecity.

In the first report a meessure was calculated for the base

exchinge capacity of the sediment:

as]
.

[
H

where K is the porcentagu‘éﬁJyu, P = relative puck height (in the X-roy

joN

icgram) in %, and £ ig » conversion fector for the basce exchange

capicity of cach mincral. For kaolinite f has been assumed to bo 10,

for illite and chlorite 25, for montmorillonite 100 (Grim 1958), nd

for 211 other minerals 0. It was assumcd that 1) the clay mincral




particles in the sediment are not larger than 2u, and 2) thot the b
exchonge capacity of the gruing}?%u ig negligeablce, In fig. 3 the
relation between g and the cxperimentally found base exchange ciopocity
is given. The relation is, surprisingly, rather good cxcept for corc
X, which indicates that g indced con be uscd as a (rough) relative
measure. However, quantitatively g is 2-4 times too low compared to
the experimental data. Using the data of Table V of this report
(giving percentages, not peak heights) and taking P to be the aversge
vercentage of @ mineral in the size fractions ;2p en 2-25n

respectively, and K the %=<2V and the 90 2-25m we can calculate

<2y <2 2-25u T 2-25n
and

Q" =K P .f

where for f the same volues are used as given above. In Table VIt
values of g' and q" calculated for cach core or samplc arc given o
in fig. 3 they are put against the experimentally found basc exchorio.

capacity. The relation is much worse than for g, which may be duc to

the different way of determining P, to the proescnce of X-ray amorph

substanccs and grailns ;72;p which have a base cxchonge CCpacity/>O,

or to the average valucs of f being too low.

f. Acid vxtracts
The amount of Ci, Mg and Fe found in the acid cextracts (0.1 ¥ MOl

and conc. HCl) are given in Table VIT. In ncerly all swuples all O
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is dissolved in 0.1 I HC1 and present as CQCQB. Only in sanples
XLIIT, XLIV and LII some difficulty solublc Ca is present in small
amounts. Mg is partly present in an casily soluble form (carbonante)
and in 11 samples also as difficultly soluble lMg. The latter amounts
are not rclated to base exchange cipacity and the 9 %F as was found
previously. Fe is present in all samples in both casily and
difficultly soluble form. There is a general increase of the iron
extracted with 0.1 N HC1l and conc. HCl with increasing basc exchangc
capacity (or increasing specific surface), but this rclation is not
as clear as in the previous 41 samples. Most of the samples XLIT -
LVIII howcver contain (e, Mn)concretions and/or'brOWn and orange
grains. It was shown in the first report thut solution of Fe from

such grains obscures a possible relation between the amount of

cxchangeable iron extracted and basc exchange copacity.
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Dable IT1

Sample size % weight Composition
nr. fraction
IX }sZSOp 0.31 mineral grains, some orange-brown grains
63-250u 1.25 mainly orange-brown grains, many mineral
grains, some black grains
25- 63u 4.67 as 63-250u, rather many mica grains
XIIT ,‘ZSOu 0.9 foraminifera, mollusks, fragments, many
light-coloured fibres
63-250u 15.9 many fragments of foraminifera and mollus
mica, light-weight black particles (organ
matter?)
25- 63u 30.3 many minerial grains, mica, black particl
‘ some fragments of foram. and mollucks
XLIT > 250u 13.2 mincral grains, some finc gravel, brittle
orange-brown concretions
63—250p 12.1 mainly mineral grains, some orange-brown
grains, some black particles
25~ 63p 8.1 as 63-250n
XLIIT e 250u 0.27 foraminifera + fragments
63-250u 1.10 many light brown grains, many dark orangc-
brown grains, some foraminifera and
fragments
25~ 63u 5.58 as 65-25OP’ no foraminifera
XLIV > 250n - concretions of Fe-Mn
65—250u - mainly Fe-}Mn concrctions, some mollusks,

fragments and mineral grains

25~ 63%u - mincral grains, some concretions




Table 11 (continued)

sSamplo

size

% weight

Composition

nr. fraction
ALV 52509 8.3 mollusks, foraminifera + fragments,
ostraceds, a few mineral grains
63-250u 87.4 mineral grains, limestonc fragments, some
black grains
25~ 63u 0.5 a8 65—250u, some gsponge needless
XKLVI T 250u 45.7 mainly black grains, many (greenish)
mineral grains, some fragments of molluske
and Bryozoa
63-2501 49.7 as 250p, some foraminifera
25~ 63u 0.7 mineral grains, some fragments of
| foraminifera
XLVIT >'250p 72.1 mineral grains, fragments of Bryozoa,
mollusks, some foraminifera
63-250n 24.4 as > 250u, many fragments of Bryozoa
25- 63u 1.2 as 63-250u, many sponge ncedles
XLVIII B 25OP 2%.1 loose light- and dark-brown concretions
(some very loose), foraminifera + fragments.
mollusk fragments
63-250p 61.5 mincral grains, foraminifera + fragments,
mollusk fragments, some dark brown
concretions, some orangc-brown grains
25~ 63u 4.3% mainly minecral grains, some mica, many
orange-brown grains, some mollusk fragmon-
XLIX T 250u 2%,11 concretions, some mincral grains,
, foraminifera, some mollusk fragments,
ostracods
65-250P 21.78 mainly mincrals, remainder as 2501
’ 12.89 as 63-250u, somc sponge ncedles

25~ 63%n




Table I1 (continuecd)

Soxple size % weight Composition
nr. fraction
L o 250u 1.45 foraminifera + fragments, sonc ostracods,
mollusk fragments, a few brittlc aggregateo,
gsome dull black grains
63-250u 36,12 foraminifera + fragments, many dull black
grains, some mica
25- 63u 11.86 foraminilera + fragments, dull black grains,
small brown flakes
LI 2 250u 0.93 minceral grains, mollusk fragments, some
foraminifera, mica
63-250u 86,76 mineral grains, much mica, foraminifcra +
fragments, black grains
25- 65P 5.32 mineral grains, black grains, brown-orang.
flakes
LTI 63 4.67 chiefly mica, mincral grains

25~ 63u 26.39

chicfly mica, mincral grains

> 250u 1.92

67%-250u 9.84
e 25z _63u____8.82
653 250u 5.57

656 > 250u 2.10
63-250u 2.96

foraminifera + fragments (chiefly fillod

with sediment)

foraminifera + fragments

" it

" " , some mica, black

foraminifera + fragments
" " y, black grains,
black fibers

as 63-2501, some mica

G e e ot - 2 - - - - . o o nns




Table II (continucd)

7% weight

cample size
nr. froction

Composition

661 = 250u
6%-250u
25- 63u

foraminifera + fragments, black concrcetions
as »250u, some mica

foramiﬂifora + fragments, many mica grains.
black fibers and picces, some mineral

grains, few concretions

63-250u
25~ 63%u
671 - 250m
63—250y
25- 63p

foraminifera + fragments

" " , some orange-brown
grains, some black fibers
many mica grains, foraminifera + fragnoent .

black fibers, some dull-white grains

foraminifera + fragments, a few black
grains, orange-brown co~ting on some
foraminifera

as »250n, some black fibers

foraminifera + fragments, some brown and
black grains

mainly fragments of foraminifera, some
brown grains

as 63-250n, some mineral grains, many mica

foraminifera + fragments, some with brown
coating

" " , some mincral
grains and mica, some black particles
(organic?)

meinly minceral grains, fragments of




Table II (continucd)

gsize

% weight

Composition

nr. Fraction
691 o 250u 1.70 foraminifera + fragments
63-250u 3.02 " i , Some orange-
brown grains, same black fibers
______ 25- 63u 12.20 foraminifcra + fragments, some black fib:
696 > 250u 0.49 foraminifera
63-250u 0.70 foraminifera + fragments, some mica, brow:.
grains
_ 25- 63u 5.21 as 63-250u
i
LIV 697 - 250u 1.26 foraminifera + fragments
63-250u 0.52 as > 250n
25- 63u 1.41 as. 250u
01 250p 0.26 foraminifera + fragments, some orange and
black grains
63-250u 3.15 as 7 250u, some mica
25~ 63u 12.16 as 63%-250u, many mica grains o
zgé > 250u 0.72 foraminifera, some¢ ostracods
6£3-250u 10.05 foraminifera + fragments, much mica, hlac:
fibers
25~ 631 19.09 as 63-250u
____________________ S e UG B G g
11 > 250u 3.57 foraminifcra + fragments
63-2501 6.25 " i , some mica, blazi
fibers, a few orunge grains
25~ 63u 5.36 as 63-250u (more mica)
____________________________________________ e e PP
716 S 250n 1.9 foraminifera + fragments
63-2501 2.6 " 1" , some sponge
needles, mica, mincral grains, black fibers
25~ 63%n 2.7 as 63-250n (more mineral grains)




Table II (continued)

Sample size % weight Composition
nr. fraction
Lv ZQQ T 250u 0.27 foraminifera, some loose aggregates, lighi-
brown (worm?) tubes, some brittle
aggregates
63-250u 2.83 mineral grains, foraminifera, much mica,
dull-white grains
________________ 29-.6%u___10.06 _____as 63-250w, but no foraminifera
121 > 250u 0.4 foraminifera, a dark brown grain, an
ostracod, some mica
63~250p 5.3 mineral grains, many mica grains
______________ 29-.63p 3.3 _as €3:250u
Zgé > 250u 0.7 foraminifera + fragments, some mineral
grains, brown grains
63-250p 1.4 mineral grains, much mica, some dark
particles (organic?), some brown grains,
fragments of foraminifera
_______________ 207 63u 8.2 88 63:250p, more mica
151 S 2501 1.1 foraminifera + fragments, some¢ brown grains
63-250# 1.1 " " , mica
25- 63n 9.0 many mincral grains, mica, some black
_____________________________________ 8raIns
136 2501 1.2 foraminifcera + fragments, some mineral
| grains
63-250u 2.4 as;7250u, much mica, some dark-brown grain
S, 20z 6% 10.6______w many_mincral grains, mica, some dark grainv
741 2 250u 0.13 foraminifera + fragments
63-250m 1.72 many mineral greaines, mica, dull-white and
beige grains, black fibers
25~ 65B 5.83% as 6%-250u, more mica

[N
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Table

II (continucd)

voemplo size b weight Composition
nr. fraction
745 > 250g 1.0 foraminifera + fragments, a few mica, black
grains
63-250m 4.0 mineral grains, many mica graing, fragments
;
' of foraminifera, some black grains
25- 63u 11.6 as 63—250P
LVI (VAR) e 250u 0.70 mincral grains, many mica grains (some in
fan-like groups), some fragments of
foraminifera
63-250u 42.95 mainly mica, some orange and black grains,
some minerals grains
25~ 63p 28.87 as 63%3-250u, more mincral grains
LVIT > 250u 0.21 some minceral grains, foreminifera, a black
grain
63-250u 1.39 mineral groins, mica, black grains, some
'
brown-orange grains, colourless fibers
25=- 65g 1.94 mainly dull beige grains and black graing
LVIII 63-250u 0.26 mineral grains, some fragments of
| foraminifera, orange-brown grains
25- 63u 1.92 some orange~brown grains

dull beige grains,

p— S e e i e . bt e




Table TIT Grainsize

core sample <2u 2-16u  16-25u 25-63u 63-250u >250u d

nr. e
IX - <1.0  51.0  41.7 4.7 1.3 0.3 15 7
xrir - - 3,2 12.6  37.1  30.3 15.9 0.9 22 17
XLIT - 3.9  31.7 31.0 8.1 12.1 13.2 20 175
ALITI - <1.0 0 47.9 44.1 5.6 1.1 0.3 17 9
XLV - 3.4  “1.0 1.0 0.5 87.4 8.3 160 60
XLVI - <1.0  <1.0 1.9 0.7 49.7 45.7 240 ~.60
XLVIT - 3.1  «1.0 <« 1.0 1.2 24.4 72.1 280 - 45
XLVIIT - J1.0 6.2 4.9 4.3 61.5 23.1 175 == 95
XLIX - 5.9 5.7  30.6  12.9 21.8 23,1 48 110
L - 5.7 17.3 17.5  21.9 36.1 1.5 36 58
LI - 3,0 <1.0 5.7 5.3 84.8 0.9 158 61
LII - 3.8 14.9 50.1  26.4 4.8(>63u) - 22 14
LITT 652 <1.0  54.7 18.9 8.8 9.8 | 7.9 15 61
653 6.8 20.4  47.7 11.2 8.3 5.6 20 35
656 12.9  19.3  49.4  13.3% 3.0 2.1 20 24
661 6.0 12.0  72.9 2.5 4.1 2.4 19 12
666 6.7 40.0  38.6 7.1 5.2 2.4 17 14
671 4.8 31,1  46.8 4.4 4.2 2.3 18 14
676 ©1.,0  18.1  34.1  38.7 5.6 3.5 24 36
686 <1.0 25.% 61.1 .8 3.4 3.3 20 9
691 6.3 18.9 57.9 12.2 3.0 1.7 20 15
696 <1.0  30.1  63.5 5.2 0.7 0.5 20 12
LIV 697 <1.,0  59.1  47.7 1.4 0.5 1.3 14 7
701 7.6 30.6  46.1  12.2 3.2 0.3 19 17
706 <1.0 24.8 45.3 19.1 10.1 0.7 20 24
711 12.8  25.7  46.2 5.4 6.3 3.6 19 20
716 6.8  40.7  46.7 2.7 2.6 1.9 18 14
LV 717 4.7  34.6  47.5 10.1 2.8 0.3 18 10
721 <1.0 8.1 55.1 31.3 5.0 0.4 23 32
726 4.2 4.1 81.4 8.2 1.4 0.7 21 4
731 <1.0 14.6  74.2 5.0 1.1 1.1 20
736 4.9 9.7 72.3%  10.6 2.4 1.2 20
741 4.6 18.6  69.2 5.8 1.7 0.1 19 11
745 4.5 9.0 69.9 11.6 4.0 1.0 21 10




Table III Grainsize (continuecd)

core sagi?e 2u 2-16p 16-259 25-63u 63-250u f”gigg dig i;
LVI (Var) - 3,8 11.5 12.2 28.9 42.9 0.7 54 115
LVIT - 1.0 56.1 40.4 1.9 1.4 0.2 15 6
LVITI - 6.7 33.5  57.6 1.9 0.3 (*63u) - 17 8
LIX - 74 27.6 15.9  47.9 1.5 62 140
LX - 11.2 58,2 22.9 6.6 1.1 18 40




Table IV

Core Sample 9T 7 c/x
P_E_'_
IX - - - -
XITT - 0.123% 2.75 22.3
XLIT - 0.117 1.065 9.1
XLIII - 0.457 1.42 24.9
XLIV - 0.203 2.07 10.1
XLV - 0.023 0.50 21.7
XLVI - 0.049 0.61 12.4
XLVIT - 0.055 0.68 12.3
XLVIIT - 0.043 0.55 12.7
XLIX - 0.101 2.09 20.6
L - 0.480 9.80 20.4
LI - 0.039 0.75 19.2
LTI - 0.045 0.74 16.4
LITT 652 0.075 1.89 25.2
653 0.113 1.55 13.7
656 0.064 1.97 30.7
661 0.065 3.43 52.7
666 0.144 2.80 19.5
671 0.100 2.28 22.8
676 0.077 2.30 29.8
686 0.077 1.80 23.3
691 0.117 2.89 24.7
696 0.095 4.12 4%.3
LIV 697 0.128 5.19 24.9
701 0.119 2.65 22,2
706 0.034 2.09 61.4
711 0.119 2.95 24.7
716 0.144 2.61 16.1
LV 717 0.137 0.81 5.9
721 0.118 1.09 .2
726 0.067 1.14 17.0




Pable IV (continued)

Corc sample Jell e Q__/__N_
nr.
731 0.078 0.79 10.0
736 0.013 0.83 63.8
741 0.106 0.98 9.2
745 0.078 0.93 11.9
LVI (Var) - 0.044 1.04 23,6
LVII - 0.105 2.95 28.0
LVITIT - 0.069 3.18 46.0
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Table VI

Core Sample Bagse exchange Specific
nr. nr, Capacity surface q q' q"
meq/lOOgr mz/gr meq/lQOgr meq/lOOgr meq/lOOgr
I 1 9.06 73 1.4 5.1 2.0
IT 16 13.61 89 2.2 6.6 3.9
I1T 25 9.58 76 1.3 3.6 2.5
v 44 20.16 112 4.6 6.7 4.4
v 62 20.16 106 5.8 4.0 1.4
VI 82 6.55 50 0.4 1.4 0.2
83 7455 56 - - -
VITI 110 25.19 129 - 7.0 3.2
116 14.61 92 - - -

X 151 2.72 149 6.5 9.3 3.8
XI 178 10.58 86 3.6 5.7 3.0
XIT 212 2.03 50 0.3 0.4 0.2
XITT 8.58 66 - 3.2 0.5
XIV 7.55 63 0.4 2.0 0.2
XV 8.06 66 0.8 3.8 0.9
XVI 11.10 76 3.7 7.0 3.6
XVIT 11.58 83 2.7 6.8 3.9
AVITI 15.13 89 - 4.9 0.5
XX 6.55 63 0.5 2.1 0.7
XXI 16.13 122 4.0 6.3 3.3
XXII 230 18.16 89 - 6.8 4.4
XXIIT 237 5.55 63 0 0.8 0.5
hoa 13.10 96 - 3.2 1.0
XXV I 5.55 53 0.3 3.1 0.4
XXIX 314 30.70 149 13.9 6.1 4.6
XXXIT 398 5.55 69 0.2 2.3 0.4
YEXIV 473 10.58 73 3.8 5.4 2.2
XXXV 560/570 108.87 284 - 31.8 16,7
XXXVI 573 26.68 109 9.7 10.5 5.2
XAXVIT 590 5.07 69 0.1 2.1 1.1
XXXVITI 604 4.04 79 0 1.2 1.0




Table VI (continuecd)

Core Sample Base exchange Specific
nr. nr. Capacity Surface q q' q"
meq/lOOgr mz/gr meq/lOOgr med/lOOgr muq/lOOgr
XXXIX 612 5.55 79 0.2 1.2 0.8
XL 622 6.06 162 0 0.05 0.05
XLT 649 6.55 69 0 1.1 0.7
XLIT 9.06 69 - 2.4 0.03
XLIIT 20.68 129 - - -
XLV 1.00 23 - 0.01 0.01
ALVI 9.58 66 - 0.13 0.01
XLVIT 0.52 23 - 0.03 0.01
ALVIIT 15.61 96 - 1.3 0.1
XLIX 7.06 53 - 1.6 0.3
L 23.19 139 - 0.9 0.04
LI 2.03 33 - 0.4 0.02
LIT 7.06 42 - 1.1 0.05
LITT 676 23.35 129 - 0.3 0,04
LIv 706 15.13 89 - - -
716 29.23 - - 24.7 5.8
Lv 721 10.10 63 - 4.1 0.4
731 14.13 89 - - -
745 13.61 89 - - -
LVI 4.55 46 - 0.6 0.04
(VAR) 5.03 - - - -
LVIT 46.87 188 - 10.2

= O
. .
- N

LVIIT 45.78 187 - 9.7




Table VII

Core Sample JoF e % e %Ca %Ca Mg Mg

nr. 0.1NHC1 Conc.HCl 0.1NHCl1 Conc.HC1 0.1NHC1 Conc.HCl

X - 1.38 3,77 5.22 5.5% 0.59 0.76
XIII - 0.84 1.45 15.95 16.31 2.16 2.74
XLIT - 1.6% 2.5% 9.04 9.32 1.29 1.40
XLIIT - 2.11 4.17 1.78 2.24 0.49 0.67
XLIV - 2.36 14.19 0.21 0.42 0.11 0.58
XLV - 0.11 0.21 5.34 5.39 0.64 0.64
XLVI - 0.54 5.04 3.78 3.75 0.51 0.72
XLVIT - 0.09 0.32 12.73 12.83 1.74 1.75
XLVIII - 3,22 7.20 3.01 3,32 0.37 0.44
XLIX - 1.64 3.70 0.81 0.84 0.17 0.23
L - 0.42 2.98 20.27 20.08 2.54 2.71
LI - 0.12 0.32 2.62 2.76 0.33 0.36
LIT - 2.43 4.01 0.31 0.83 0.22 0.41
LIII 652 0.39 2.54 21.9% 22.41 2.95 3.11

666 1.01 3.6% 11.87 11.98 1.51 1.66
LIV 697 0.78 6.02 2.25 2.24 0.37 0.57
LV 717 1.99 3.78 1.97 2.19 0.3%5 0.47
LVI - 0.82 1.8% 20.28 21.02 2.59 2.72
LVII - 2.18 6.84 3,02 3.1% 0.51 0.6%
LVIII - 2.03 6.99 3.04 3.16 0.50 0.66
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