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l\.BSTRACT 

I Det::liled ceocilemical 'dork ,Ian 1.Uldertal(en on pore ,·rater 

and sediment samples from a d.rill hole (D.S.D.P. Hole 262) sited 

on the axis of the '.i:'imor 'l'rough. The sediments comprise • 

I calcareous ooze i'1i th variable quantities of clay minerals. High . . 

magnesian calcite is absent, though aragonite is present throughout 

the sequence. Dolomite rhombs are cOfillllon, particularly in the lower 

.1 half of the 11Ole, ldhere trley are believed to have formed diagehetically 

by tlle action of saline pore fluids on the calcareous ooze. }'actors 

I i n.fluencing the chemistry of the pore ..,raters include: 

I 
1 .'1'he increasingcaroonate content of the sediments ,lith increasing 

depth; ' this has a relatively minor effect on the chemistry of the 

I po:ce water. 

2. The presence of large runounts of plant material in the sediments 

1 and tl1e associated bacterial fermentation and sulfate-reduction. 

1 
'.l':-'.is produces a solution rich in HCO-3 (and an abnormally high 

al~:""lini ty) and a depletion of SO 4 -- There is also a decrease in 

I t:'le Ca ++ concentration but tlle reasons for this are less appareTI'~. 

3. . The influx of hiehly saline \';a ters in the lower half of the 

I l101e. These are believed to eman~t0 from evapo~ite deposits. 

I 
I 
I 
I 
I 
I 
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I 11'.i.'1WDUCTI eu 

Continuous coring of pelaGic c2.lca.:ceous sed.ime:1ts at 

D.S.D.P. site 262 in tile 'lliIilor '11rougl:l (FiC. 1) .at a water depth 

of 2315Di provided abWluant core material for c;eochei:1ical Horl:, 

incluciing onooard extraction of inter!";;ti tial ',:a ter. A G ... cra le::y;t>. 

of material ",astakEm from each core, giving' a ver 'cical sanpling 

interval of approximately 10m, compared to the normal saspling 
. . . 

interval of approximately 50 m. Ascomparativel;:;r large amOtll1ts 

of sediment and 'dater "rere available it Has also possible to 

Wld.crtalu:~ a ,·ride range of analyses on the 45 samples obtained • . 

'rhe drill hole intercepted a '~otal of 442 mof Grey 

calcareous sed.iments.The sequence was composed of 414 ill of 

Q,uaternary and upper Pliocene planktonic ooze overlying 13 m of 

upper Pliocene shallow marine foraminiferal dolomitic mud and 

15 m of upper Pliocene very shallow marine dolomitic shell 

calca:.:'eDi teo fj,lhus the sequence 'uecoliles progressively of shallower 

origin uith increasing depth down the hole. It is also evid.ent 

tllat for the l)ast 4-5 million years a comparatively rapid rate of 

deep-sea sedimentation (about 1 em per 100 years) has prevailed in 

the rf.'iL'lor Trough. 
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:nade to this portion of the Leg 27 prograr.:l by Hr J. Pine of the 

Deep Sea Drillin€,' I'roject vlho carried out the on-board extractions 
. . 

and determinations, and. the staff of the Analytical Chemistry Section 

of the Australian IEneral Development Laboratories ,rho ... ,ere 

respol1sible [oJ:' l:lost of the onshore ceocliCmical analyses. TI-!e 
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After Oll-1)oard extraction uS:lnti' a modified hydr~ulic 

p:ce;::;s, the inte:C:3"Gitial i;'ater \·TO.S s-(;orcd L1 sealed plactic tl,bes 

of about 10-20 iIll VOl":.l:.,lC. "'- small qu::;.ntity of '.Tater lIas useo. for 

on-board al18.I;:.rsis, iY'cludinw; the cleterI:1ination of pH by the 'flo'r~ 

through' and 'InU1ch-in' met::ods, aP:alinity by potentiomeb:ic 

tit:cation, 'and salinity by the refractive index Clethod using a 

Gol(lberc- o~)tical I·efractometer. .i;.ll the on-board analyses and 

the !;let:lOds used are standard, for each leg of the Deep Sea Drilling 

F:::.:'oject. 

'll11e squeezed f~odimenk: \/cre heat-sealed in plas:~ic bags, and, 

0e.fo;L'c anal~"sir;, I/e)':o dried and g'.cound to approximately 100 mes~l. 

CJlemical analyses on the imter a.ad sedililent Here subsequently under-

talcen at the "~.ustralian Eineral Development Laboratories, ;;.clelaide; 

mineralogical &.nalyses ~lerG CfQ-:Tie':~. out at the Bureau of Hineral 

:lesolu'ces, Ccmber:ca. 

Onshore "n ter analyse;s 

Immecliai;cl~" u:?on operint;' tl).e vials the samples i'Jere acid.ii'ied 

lIi tIl a known vohune of 10 pe:cc ::::nt IJ.,)'c.rochloric acid. .1\.nal;:.~ses Here 

then lUldertaken as follows: 

Ca, Hg, Sr, and Eo.. were (i.etermined "by atomic absorption 

spec troJae'~rJ USii1C 8. ni trouG oxid.e :flene, a dilution ranginG fr;)Ll 

10-fold to 50-?olcl, £ti1(I, uhere ah1roprio.te, an acid solutioil of 

1(01 to supp:J:.'e~~8 ionization. re, 1'111., and Zn ",ere determined di:cectly 

by air-acetylene fla.:..1C n.-;;O;ll::"c a.bnorption spectrometry using x20 and 

x30 scale e:.;:pansioL'.G, and. readinG on a C111.:,rt recorder; backgxovnd 

correct5.ons ye:'~e maclc using a ty<iro::;en lamp. Cu \'ras determined. b;r 

air--2.cet~-J.ene flame ato::lic ab:::oT.j/d.on spectromet:cy af'i.;er extt'8.c·~io:l, 

v.sil1t.; ~,:ethyl icobut~~J. keto:!€: a::.: ':;~ce solvent and atll,10nium pyr:co11'.11::'e 

t~,ioca:t'0ar.1atc as tl ... e cllelatin{?,' cLGEmt (,:t JoJ'n, 1970). I, 0 Ha'" 
2 r •• " IJ 

, ;) 

C.eteri,linec'_ col.orimetrically after neut:::'o.lizinc- IIi. t11 HaOH soL~ti.on. 



Absorbance \'TaS read at 880 run in 2-OIll cells aGainst 

standards prepared in a similar matrix of NaC1. This method is 

fully described by l'1urphy & Jiley (1962). Chloride ',Tas determined 

by titration against silver Gulfate using an electrometric end-point. 

su Ifa t e could not be deterinined by the classical pr~cipi ta tion 

nethoc1 because of the small amount of material available and it was 

obtained by deterDlin~ng the amount of Ba (by atomic absorption 

spectrometry) precipitated from solution as BaS0
4
• 

Onshore sediment analyses 

11ineralogical analyses \'lere undertaken on a conventional 

Phillips X-ray- diffraction unit at standard settings. Preferred 

orienti:;,tion effects were minimized by the use of a spinner. Calcir.ed 

fluo:d te uas used as an intor1).al st2.ilcla.r<l. Peak areas \-Tere c1etermined 

usirlci' an electricallJ7 triC'c;eroct planiiiloter. Peak positions "Tere 8.1so 

measured and the Goldsmith::; Graf (1950) relation ~,sed for the 

determination of carbonate f.1ineralogy. 

Various teolmiques. were used for the c:lemical analyses. 

p 205 was deter;ll.ined speotrophotornetrically using the molybdenum blue 

method. CO2 "TaS deterr,1ined €;ravimetrically ~ All other elements Vlere 

deterl.t1ined by atomic absorption spectroscopy 011 total solutions 0: 

the sar!lples using' mixed acids 8.;::a~JF. 

In order to c':lec!~ the minol'<.'.lot,;ical SiC'l!.ific::;.~'ICe of geoc~e:::ical 

ro::;ul'c::; a nuxnbcr of samples "re::.'e blpregnated aud .1..;hin sections cut. 



I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

The:re8ults of pore .. rater and sedi~;!Emt analysis of the 45 

s2.r.lplcs from throughout D.S.D.P. Uole 262 are given in Table 1. 

'rofcts of precision \'lere undertaken on both pore \later and. sadliuent 
.. 

s2;:il:ples wh~re-sufficiell,t ilia\e:r.ial .wasavail.able • . In general, sta..1dard,~ 

Preci8iOll levels Here gener2.11y G'ood for the sediment analyses, 

includinG' t hose for Ca(!o.61o), Hg (.::: 1.9t~), Sr (! 1.;;~), 1i ( O/~), 

Fe (::!: 1.5~~), CO2 (;t- 1.7~~), eu (:t 2.8;~), 11n (::!: 1.91~), and P205 (:!:3. S;b). 

Acceptable levels Here obtained for K (::!: 7.0';6), Ba (! 8. 7;~), Zn (::!: 6.6?~), 

and er (:!: 8.8%) ~ Poor levels of precision Here obtained for Pb (:!: 30;{.) , 

The degree of accuracy is more difficult to establish, . and is 

rather less im:portant to a relative study of · this type than the 

precision. Comparison of the Timor Sea suxface water analyses with 

those of stD.ndarasea:;i~}er suggests that a reasonable level of 
' .'.:0'- ~::" 

accuracy was obtained. 

Mean 6omp:ok'itl~ns for the upper and lo,.,rer halves of Hole 

262 are given :iIl;Tabl~~ 2 and 3. In addition, the vertical variation 

in major and trace element compositions of the pore wat~i- and the 



DISCUSSION 

Bean pore ''later cOI:J.positions for Hole 262 are given in 

Table 2. I-Iany of the values do not appear to differ significantly 

from values obtained from Leg 8 (rresley & Kaplan, 1971; :Hanheim & 

Sayles, 1971). However, there are some notable differences incluQing 

salinity, alkalinity, chlorird.ty, Ba, and Fe "'hioh are considerably 

creater, and SO 4' Ca, and Hn "/hich are significantly less in Eole 262 

than in Pacific oedir.wnt8 obtained on IJeg 8. It seems lJro'bable that 

the pore Haters in Hole 262 show luarked enrichl!10nt in tot2.l dissolved 

salts, P205' K, Ba, Fe, Hn, Zn, and nco; (as indicated by the 

alkalinity value) and significant depletion in SO 4 and Ca Hlien 

. compareel ui th Timor Sea surface w:ater. 

l!:qually marked differences be"b,leen the elemental composition 

of pore "/a ters in the upper part of the hole and those in t~1e lower 

part are also apparent from '£able 2. I~ is clear from Figure 2~hat 

these vertical cilanCes are in general 8,Tadational, and that L1any of 

them are intel~-related, \·,i tIl for instance Sr varying syrup8.thetlc2~1l~· 

vlith Ca. SOJ}ie of these inter-relations ,yill be discussed in SOlJ1e 

detail. 

Using a computer program '.r.dtten by Hayo (D.l·l.~l., pars. ~.), 

X-Y Ijlots, the eCll.l8,tion of the regression line, aml correlation 

coefficients 'vere obtained for all inter-element associations. These 

inter-relations are summarized in the form of a correlation matTix 

(Table 4), and it is clear from this that there are a nwnber of 

a~:;soc:i.8.tionc. },,':; the 99t~ conficlence level the followL1l.; CO::ljJollents 

s12o\'l a l)ositive correlation Hi th de:!,)t12: ("'I l' "' rl,- ClO C Da J.n11;;:/, v._ ,;:J , 'v Co. 
<" ' , 

3r, 

anci.Li; 

Not S1..u'j!TicinG'l;:,-, :.lOst elenents ShO~1 a pod tivCl correlation "lith s9.2..init;;" , 
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correlations; only Hn ane::. Ie 5l10'. : a correlation ui th pH at the 99/~ 

conf·idence · level. Some of the more i:npoI:tant cO;o:po:1ents i:ill now 

be considered in SOLle d.etail. 

These four aniori~ make up ",;te dominant anio¥ic conrponcnJ;;s in 

ocean \oraters arid pore Haters of essentially ooea:.1ic orirrin. Fm-/ever, 

ir:. pore ",aters from D.S.D.L ;Iole 262, the relative pl!oportions as 

,·rell as the a"usolute a::lOurits deviate markedly from tl:;.oso in sea water 

. and most other pore \'laterS in c_eep ocean sediments. 

Chlorini ty and salini ty grac~u.all~- Llorease ~.own the hole 

attaining a. ;;laximum of 33.1~; (;1, equivalent to .? sa.1inHy increase 

of about 50;~ above 110.I'Elal sea \iater. In previous D.S.D.L d.:"'il 1 L..g , 

saliLi ties of t1,is order ' have been encountered only in areas underl<:'..in 

uy evaporites, sue;; as the Red :.jea (Leg 24). It thcrefo~'e seems 

reasonable to postel.late that the hiCh '.i:'itaor T~'ough salini ties yo:::si~ly 

result frO!~l t ile L.:flux of brines, enaclating fro!:! evaporite deI)Osits 

\/11iob. !uay une::.crlie tlle 'rimor 'l'rough. '~here is no direct ev:i_(~e !"'.ce 

of such evaporites a1 though the sl1allml-,·m ter aspects of sed-imen ts 

at t ll e llotto::; 01.' the hole suggests t:.1at deposits are cete..inly possi'ole. 

The sulfate content of the pore '.,raters also increases do\vn the 

hole and there is a 99% probability thatS0
4

- correlates positively 

\lith (; 1: \'lhicb is the nor.,:al re la tionship. Despi te the high sa;lini ties, 

the S04-conten tof the \,'a tersis , however, abnol'illall;;r 10\0' (Table 2) 

compared with sea \-later and most other pore Haters, implying that so--
4 

is being extracted from the system. This '.lill occur readily at hiGh 

salinities (greater than about 39%0 total dls8()lved salts) \'Then 

gypsum Hill precipitate out. 

equation 1. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

The positive correlation betWeen Ca and 804 at a greater than 99l~ 

confid.ence level supports the validity of tids reaction. However, 

the situation is rather more complex as S04- is apparently being 

wi thdra1:m from the system in the upper half of the hole at salinities 

which would normally be insufficiel~t to look for i?Ji al terna ti ve 

mechanism. Sulfate-reducing ba.cteria may be present in the sedililents 

producing reactionS such as:-

equati6n2. 8°4 
-- 2C ... S -- ·2 CO2 + - + 

equation. :2. 8°4 
- CH

4
;:' liS - HC0

3 
-

~O + + + 

Both equations only approxilaate the natural reactions because of the 

highly ccmip,lex nature of the organic material (see Berner, 1971, · pp. 

114~137), but are useful as tiim:plistic models of th~ true systems. 

The abundance of pyrite in the sediments, the high alkalinity values, 

and the large quantities of CO2 and c~4 encountered during d.rilling 

all lend support to the importance of equations 2 and 3. 

Al ternative equations for the decof."lposi tion · of carbohydrates 

and protein in the anaerobic calcareous sediments in the presence of 

sulfate-reducing bac-teria are Given by Berner (1966). 

equa tiCiri 4'. 2C~0 +.8°4 + CaC0
3 
~ Ca ++ + 11'3- + 3HC03-

equation 5. 4dH..?~cOOH + 4~0 + 3S0 4 - + Ca ++ # 3IIS- + 9IICO; + 4NH4 + 

In the lo",:er half of the hole, below a depth of about 280m, 

salinities 1ll8\Y become :sufficiently high for the reaction represented 

by equation 1 to ··become of ni'inor importaiJ.ce. Above this depth, 

sulfate· reducti9P is probably the dominant mechanism for the· extraction 

of sulfate. 

It is evident f,'rom equations 2 - 5 that in a closed. sy6t~r:l an 
• • < ,J " , '., . . .. . " 

increase in theacti v:i ty . of sulfate-reducing bacteria ... rill lead ~o a 
. ~ .. . . . . . 

decrease in the am6un-fof 80,1 -- and a consequent il1CI'eaSe in the a!'"J.OW1t 
. f 

of nco: · in solution. This should x'esult in a nega"'cive correlation 
:; 

between · sulfate and alkalinity and this is indeed t he case· at the 98 

percent confidence level (Table 4). 
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Alkalini ty results prima.rlly f}~Olil the tSene:.ca-Gion of CO,... \'!hio11 
c.. 

then C;dec into :3ohrtio,"" L t the pH 101;013 eLcoul1tcred in r:ole 262, 
.J 

bicarbonate is the dominant ion (Garrells & Christ; 1965; Krauskopf, 

1961) and the reaction may be represented by:-

equation 6. 

Haximum alkalinity of 93 ~eqJl OCCU1.'S at a depth of 50 m below the 

sediment"'water ihterfe.Ce. This is cOl1siderably in excess of any . 

alkalinity previously recorded from iheDeep Sea Drilling Project. 

-A highra~e'of eeciiinentation (about em per 100 years) in the 

TimorcTrcnigh is probably instrumental in ensUring that abundant 

organic'ma:terial is b~ied beforea.n;y extensive oxidation takes 

place.'·Alkalini ty may r'eas o nab lybe taken as an: indicator of 

biologicaiactivity in general and sulfate reduction in particular 

"(Presley & Kaplan, 1968; Berner, Scott, ~~ Thomlinson, 1910). f.i.~1e 

. abundance of organic material and pyrite suggests that conditions 

are strongly anaerobic ",i thin the sediment.'- Consequentiy oxygenation 

of organio carbon is unlikely to be ~important mechanism. Berner 

(1911) points out that microbiologic~l fermentation reactions can 

produce CO2 in an anaerobic environment, using the oxygen present in 

the organic matter. A sim¥lif~ed version of the reaotion involving 

carbohyclxate is:- : .. " 

equation 7. 

It is impossible to evaluate the relative importance of the 
. . 

'biologioally induoed processes of fermentat:fo~ and sulfa:te' :r:~duotion 

. in the. detennina tion of all;:a.lini ty • noweve.r, ifalkalihi ty is an 

indicator of biologioal.ca·ctivi ty it is puzzling that the maximum 

value' occurs at a depth of 50' mand hot. j.ust" below thesediment";w~ter 

interfaoe. The probable explanation for-this is that the peak at 

50 m is indicative of an anoient peak in biological activity rather 

than a modern. This would require that we are dealing here with 

a closed system. Alternatively biologioal activity might conceivably 

extend much farther below the sediment-"la ter interface thap' is generally 
. . 

"·.a,~lqlo¥'l.~ dged. 
~ .", . 

..... .. ' 
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The relation between alkalinity and pH is of some interest, 

for Gardner (i 973) has postulated a t!1eorEf'tical pII-alkalini ty 

relation in calcareous sediments "rhich involves an a~ymtotic association, 

.rith tIle correlation curVe lying parallel to the alkalinity axiS at a 

pH of about 6.6 (Fig. 4). In the Timor Trough system, the asymptote 

- in fact lies at a plIof 7~4 and 7.8(Fig~4). rrhisis similar to 

the Florida BCI\Y results of Berner (1966) .Tho -places the limit at 7.3 

to 7.7. It is probable that the development of NH+~d other ions 

t'rhich are· not generally .considered in theoretical systems are 

respoasible for . much of thedevici.tion notedbetvleen_ the theoretical 

anel the natural system. 

Althot1gh P205 (primarily in theformbf ro
4

""""-) uakes a 

contrib-~~Uon to alkalinity, Gieskes & Rogers (1973) l1<1ve shown that 

this conti.'ibu:tion is negligible in most natural systems. Despite 

this, there is 3. strong pos i ti vo corre la tion between alkalini ty and 

P20
5 

(Table 4). P205also showfJ a s i€;-Dlfi cant positive correlation 

Hi th r-.-tg and I~~ This is perhaps a secondary correlation owing to the 

lIe' and Ie content being dependant on alkalinity rather than from any 

tendency for these components to be P04:-- dependant, though why 

11g and K should be alkalinity-dependant is not clear. A possible 

explaIlation for the P20?a.lkalinity correlation is that the nutrient 

role of tl1e phospl1<ite radica.l is 6f so:ue importance, so that abundant 

:lUh~iE.:nts ~::coJuce an incrcc;.3e in biologicalactivi t:- \·,hich in turr~ 

':'c: i : nl -~:; j_n (1 high alkalLli ty value. . Al tC::'""9. ti vel;y, allcalini t~" ::nay 



Ca. NC', K, Sf', Ba~ Li 

The(38 alkaline earth mete.ls arc c.omllonly associated in 
f 

aqueous systems, but in the 1Iole 202 pore Haters inter-relations 
• 

appeB.r to "iJe fai:::-l;r complex. Lll t~lese captions ':Till s:iow a 

strai(i'2:.t-Une correlation 11i tIl salinity if ~recipi tation of 

oo;::ponGl1ts does not take ~laoe. T:c.us, Ca, Sr, and Li all S:.lOW a 

stronely llosi tive oorrelatio:' ui th saUni ty (see ii'i{:,;uxes 5A and 

5B). f.Ig, K, a~ld. Ba, on the ot::or hand, all show a nogative 

correlation "ri,th salini ty (l~ig. 5C). The complex nature of Jehe 

:~'cla-[;ions is dehlonst:cated t~~ t~le Hg-8alinity plot (:'.ng. 5D). 

")VE:rf':~iJl:pJ.ifies the true pictu2:'o as there are tuo distinot trellc.s. 

i ... ·~ low salinities, Hg va-::,ies ::i?041 800 to 1600 ppm "i t}"out any 

sympo..t':letio oh2.nge in sali~lity. '';''his near-horizontal' trend is 

co;J.fined to t:JC upper half of !-Iole 262. T~le second trend is a 

strongly posHive corJ:elatiol1 bet\Teen saUni t:r and Hg content. 

S&lpJ.es l;:ri:lg on this J?osi -Give correlation line are all located 

in t}'.e lowe:: ~.lalf of the hole. s:'he implication of t~1e8e t",O 

civerr,ent tre:mls is that there are tuo sources of pore \orater, 

the first being oceanic \ora tel,' \Olhich has been inco:r:po:r:a ted and 

suosequently lil0dificd in situ in the interstices of the caloa:.rcous 

oo~e in the up~)er :,al1' of tl1e hole, and the second, found in the 

. Imler l1alf of t:1e hole, being derived L'om, or at least modified 

by, the influ.'C of saline brines possiblycmanating from infer~ce(l 

ullClerlying Cvt'.),)orite deposits. 
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T'nis tHo-folcl 301.ll'Ce of intcrr;"i;i t:i.al fluids is also 

reflected in the Mg-Cst plot (Fig. 6), Hi thtotally different 

ree,Tession lines in the upper anc. Im-/er halves of the drill hole. 

'.[1':le reGression line in t he ImTE1r half of the hole COnfOl""'i11S to the 

more normal Ug-Ca positive correlatior., '.·!llereas the negative trend 
' . . 

in the upper half of the holesllggests either that Ca is being 

removed or Ng is being added. to the system. Figure 7A shoHs that 

there is no marked change L~ salinity in the upper half of Hole 262 

associated ':!i th the change in the Eg/Ca ratio~Table 1 comirms t!1at 

the highi-1(;icE!- values 'resul t prirnr'Tily froni low Oa conccntrD.tions. 
. ~ . ' . . 

~ '1'he correlation matrix (Table 4) indicates that the abundance of I:Ig 

. in 'solution may be qontrolled'in pci..rt . by the alkalinity of the solution. 

Figure 6A shows the good positive correlation' (c~iu:i.derice level 

~eateJ;' than 99j'~) that exists between aikalini tyand }'Ig' . The Ca­

alkalini ty plots (Fig. 6B) shm-/S a very different form, with the 

correlation line approximating an asymtotic curve. 

The deficiency of Ca in the interstitial .,aters of the'l'imor 

T.rough calcareous sediments is perhaps someHhat surprising. However, 

Berner (1966) found a similar feature in calcareous Florida sediments. 

He concluded that . excess dissolved HCO; was the prime cause of the 

deficiency, but suggested that Ca mas- also be extracted by the 

precipitation of calcium p!1.osphate. 'rhe alternative explanation do~s 

not appear to be tenable for the Timor Trough sediments as there is 

no sympathetic depletion of phosphate in solution. Gardner (1973) 

offer~ the further alternative that in the presence of 11'e
2

0
3

, sulfate 

reduction causes· the precipitation of CaC0
3 

and a consequent loss of 

++ Ca from solution. Although the.Fe20
3 

content of the Hole 262 sediments 

Has not deter:ni,ned, comparison of the total Fe content (Table 1) ui th 

the pyrite content as determined by X-ray diffraction (H.:;]. Coole, this 

volume) suggests that Fe20
3 

is probably abundant. 



. Sr and Ca are closely aS8oci2.tec and Sbo\-l a str.:mg positive 

correlation (Fig. 6D). lIov/ever, t!lere o.ro evic.lentl~· ot~ler f2.c·~oi'S .. 
con"~rolling Sr solnbili ty in addition to Ca, for the GalSI' l'f.t t::.o 

in norJI::al sea \<fa tel' is a:PPI·oxiiil2. tc ly 5(1, ,·!r:erea3 in Hole 262 Ca/Sr 

1~ange8 from 5 to 20. 'l'nis indicates that desp~i_-cc Hie markec1. 

c.>.bsolute decrease in the 2.lilOUL'1t of Sr in theseporc \Jaters cOElpared 

'.lith the abundance of Sr · in ::lorrrial oceanic Haters,the:ceis &"1 

tha t the Ca/Sr ratio !liay be pllrtly cont:!:'olled by .:lg; as the 

concentration of Iv:C; increase so the relative abu~ldance of ;3r 

(' ecrea ses ctJmpareclto Ca. T: ;.e reason for this l'.ppa:rer.i.t as :o:oci3.:iol! 

is llOt . knm-Jn. 

Cu, Fe. b:n, Zn. 

All t:1C tranE j. tion gTOU:p eleme;: ts tend. to behave in a si;:;.ilar 

faslliou, in that they SiiOW a marked .i.ncrease in cOl"lCcntration in 

t~cc pore '.:aters c01l1pared to the concentrations enco1..mterecl L:. 

S1.u·r:~.ce sea. '.tater (Table 2). 1I00'leVer, there are f8\.:' c l8a.? 

cor:.~elations beb-reen these transition elements or with most of 

the other pore-Vlater cowponents. Tl).is is evident from the low 

correlation coefficients in 'liable 4. 

FE: and 211 vorysympathetically but show no ot'.!er signific,:cnt 

corj:·elations. Copper on tlle other hand does show siGni.ficant 

~;osi tive correlo:Uons '.1itl1 depth, salini t;'l aLd, chlorini ty anc~. 

. . 

nec;ative co:cre}.c:d;i ons \·fi th alkalini t;j , I'~05' and ag. · Nn corr::;l;;Lte~: 

negatively uith pH. Overall however·, Cu, Fe, Un, and Zn show fo'.; 

dcfini te patterns in these pore \'laters and no definite concJ.usiO!.lS 

can be reac:l:ecl regarding' t:ae MechaniSln controlling tl'..eir cOlccentration. 
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SED)]'IEHTS 

11ineralogy 

X-~8\Y" diffraction analysis by the writer and by , H.E. ,Cook 
1- ~ . 

(t~is volUme) , indicate that the sediments of Hole 262 :a.recomposed 

predominantly ' of calcite and clay minerals, - wi th va:doUs' amoWlts of ' 

aragonite, dolomi te t ~u.ci.rtz, and fe ldspar ,and ~traces of'p:Yrite and" 

zeolites. ' The~~"is::~~-: ~ked 'increase in the , pr~pot:tion of :calcareous 

'components Hi 1;h deptp'.? ~f!re ; are ~'iso marked 'mineralogical chB.nges 
. . . ' . . 

in the ca.lcareous fr~ction, "i th the proport1on of d~lomi te increasing 

with de:pth. The 'prop'ortion 'of ~agonite in the ca.rboriate : fra:~tio~ 

remains fairlyconsta.nt throughout • 
• !" ,' 

Using the ine~ll()~,':or GolQ.smith & Graf (1958'), :it is possible to 

deter1nine , the Smourd\,'! I~ substituting Ca in th7 " cat~lte i~ttice. 
There is ,a slight, inorease ,in the amoWltof subsh;tuii~n of, Hg in 

, , 

thelattic,e HithinCJ:oeasing depth, but throUghQ~t :the ,calcite iso!. 
" , :; ' ':'" 

the low-m8.gnesian variety ra,nging from Ca1.00MgO.OQ 003 to CaO• 97 " 

Mgo'~03 C03 • The dolomite-type remains fairly constan1,; and ' is an Hg ~ 

, defici~pt fOrm' , ranging from CaO• 60 HgO•40 C03 ' to CaO'.54 r1g0.46 COy ' 

Ther,e does not, appear to be any regular variation in the dolomite 

composition. The complete lack of any high-11gcalci te, ' even in the 

tipper p~t of the holer,here there is negligibled6lomite, is somewMt 

surprising in vierl of the' fact that 'thecalc{te ' i~<6,(biogeriic origirr~ 
'. ... .. 

It ,is possible that -the metastable high-i:ila.t;ne~i~ 'oalcite has reverted . . . . ~ . . 
.. 

to 10\Ol-ma~esian calcite and dolomi te. If this has in fact taken place, 

then the' l~ck ot a ~igrii ,f.ic'ant decrease :i,.h the abundance' of metastable 

aragoni te ,is r~ther puzzling. ' 
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Chemistry 

The major and trace element composition of the 262 calcareous 

oozes is summarized in Table 1. It , is apparent from' tltisthat there . 

are some marked differe'nces'in the .eiemental composition of sediments 

in the upper half of the hole and those in the lower half, for 

examp~e the Ca composition 'of the total sediment in the upper half 

ofth,e ,hole avera.ges12". 6 percent compared \'1 i th 25 .• 0 percent in the 

lower "haif • On the 6ther hand, the 1'1g content of the total sediment ' 

oniy~h6~s'a smallvei-lation (1.23 to 1.54 percent) deepi'Le an 

incre~~'e',in the do'ioi:ii1te component of the. calcareous fra.ction from 
" " ,1'" " 

2.0 to1'4~5 p~tcerit~ ~" Thevertica.l vari(f.tionsinboth elemental and 

minera.logica.l compositions 'are summ8:rizEidinFigure 3. " 
. ' , " , 

Despit~ thesev~rtical ' chaDges, tlie average "inorganic 

.' composi tion' of the 262'oozes is very Similar to the average composition 

of Leg 27: cenozofc ' c~l~~eous oozes (Tabl~3), and there is in turn 

nothing' to 1lldicate . that , tl~ese , differ from normal oceanic calcareous 

oozes. Consequently t none of the unus-u.a.l 'rea tures of the pore-",a ter 

composition can be explained on the basis of inorganic sediment 

composi ti'on. The' fundamentat abnormal feature is believed to be the 

abundance of organic , pl~t mat.erial which ~s been in~~orated in 
" " 

the sed~ent as a reSult of the close proximit.1 of the Timor ~ough 
" . ' 

to land., 'and the extreme~y' ra,pid rat~o.f sedimentation. The organic 
. " ,', . ''':" ;. .... , ::-... . .' . ..... '-:' ,',.. ' . . (" -," . . . ,.:.~<. " .' '.-" .... ~ , .. . .. 
9arbon ~s ' ~y~~~~ble as a b~olog~calnutrient. TAts ultimately 

::. . - . . . . . . 

:pesults in .'~i.~e high ~ikalinlties encountered in the sediments and is 
":' . •. 0:. . 

a),so responS'ible lor )he abUndant pyfi te; it may also .Play . a role 
" j 

ll1 the<~odification d'j-'carbonate mineralogy. 
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Iron-calc~eous 'components 

~le:r:el:ts t):-;ought to fall ' into this category ,include AI, Fe, 
/ 

Co, lU, 'Cr, Fb, Cu" Bn, Zn, Li~: and Ba. All appear 'to be inter-
. 

rela ted and cor:unonly sho\>! posi ti ve correlations \d th- each other 

(and negative correlations with the calcareous components - see 

Table 5). Some elements (such ,as Al and Fe) are essential lattice 

componeIit3 of theqla,y .m.1nerais, whereas others such as Cu and Zn 
. . ' . 

" , 

!ila;y be ~dsorbed on the clay particle surface. Some elements such 
, ' , 

as Nn may be present as finely divided metallic oxides or complex 

oxides or hydroxide:S'~: Th+re is a marked ' differe~ce iIi the Co,Ni, 

Hn, and Cr content of the calcareous oozes of Hole 262 and those Of 

the other Leg27h~,les. M.n averages 544 ppm, "'Ihe~eas the other 

Cenozoic oozes of , L~g 27. average 2600 ppm. The ' low values in 262 

ma;y be a reflectio~: of, the comparatively shalloW' waterdepthi'.e. 

abyssal zone ,·,aters~ b~richer in MD. Alternatively it m~ be a 

product of the high .:rate O,r sedi.U1entat1o~in the Timor Trough which 

results in the dilu.tioIi"of ~ chemical :sedinien.'ts. ' 

Reyelle (1944} first suggested that Ba is associated with 

carbonate in d'eep-~$a. sediments. Goldberg & Arrhenius (1958) 
. . .. " .' 

subsequently sugges'ted '1;hat , the ~: 90ntent, of' deep-sea sediments . . , . : :-. . t:. -'~ '. .' 

, iff' ~' functi9n of " th~' 'organi~ 'pro,dil,cHon of 'the ' e~photic zone, ~lhich 
:-- .. , ;. . .. ~ : 

i s 'in' 'tlirn partly dependaht ~h; i~~,i,§id.e~ :, :B~~nger_:' 'Sanders (1967) 

showed: that Ba~eco~es' CO~9~~#~t~q:\~o~' ~,'conSiderabledegree in some 

diatom skeletons. 

correla~es poei tively (at ,th~ c: 9'9'h::o.~pridence level)- w~ :1ih' A120
3

, Fe, 
;', .- . .'. ' . ~ . '.. ... . 

and all the o,ther.. ·:Pc?~calcare'Quf'96fupOnents (see Tabi,~.,5") and shows 
, - ;' ..... : .. ., . ',' :' ". 

a negative cor~elation~lith the caicareous components. 'There is 
. -. . :" ..... . 

therefore no evidenge fr6mthe~e analyses that Ba content is relatced 
, .".-

to Ca C0
3 
.It could' con,ceivably be related to the aburidaiice of 

silic'eou's orgB.niBm~but its st~o~~'t~aesocia.tions appear 'to be with ' 

terrigenous components,: f?uch ~8 ' ~:9:lay minerals (as indicated by the 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.... 
. ' . ,)~ . 

Ba-A120~ association) ;;t Wi ,t~; (?) inorganically p:r::~cipitated , 
"'" ... ,,' 

6rldes 'such as i'lnq (as ' ind+~a.~ed by , the Ba-I1n , as~oo.:ia.tion) • 

Calcareous compolients 

Elemepts t hought to fall ' ,into this category inolude Ca, Mg, 

C , (expressed as CO2), sr."~d, ' P (as P20
5

),' 'All show gOod positive 

correlations ~'li th 'each '9ther ~d 'negative correlations ' Hi th the 

. non-6al~areous,groUP . Ofelem~ri:tB ,(A1203' ',etc. : -:-seeT~ble 5). 

Calcru;eous compon~dts , ~ho;,i': a ' ina.rked 'increase in ~bundance with 

increasing depth. ' The', p6~1 tive ''-correlation between P205 and Ca 

, s~ge~-te' that muc~: ~f. the ' p205' mB\Y be ' Ofbio~ri1,c origin and is 

incorpol\a.ted in theskeletoris of :microfossils.: 
.~ ,' , 

:" 'Sr'values in ',gtjneral are fairly normal, excel>t analysis 2 

, (T~ble 1 ) which ap~~ars to be anomalously high. A strongly 

pdsitive'; correlat~or(~s evidentbetNeen Sr and Ca, bu1; ' there is 

a ',,,eSJtly ~e~tive ' t~end~. between Sr and Mg. ' This may be a reflection 

of the loss of ' Sraiit1a "resuii qf the' dolomitization of calcite 

i.',e. replaceme'nt,bf" ;Ca bi!' Mg. ' 'There are marked variati ons in the 

Ca/rvlg ~atio vlhleh m~ht :~e~sonably, be eXpected ~b correlate Hi th 

the abUhdance ,ofdqloniite if the do~omite has in fact formed by 

the do:lomi tiza tioD. , ~oiF'calcite, bu.:t ' eucha ii-end j,e not clearly 
• • • .~ .. Jo, ' _. ~ • 

'definecf'(Fig 8). T4is' m~ be iq part due to the fact : that a 
; ,- . . 

. ~.' 

signifioant amount ~t'\1.he ' l1i present "in the sediments 'is associated ' 
, - :'"~ '" " '.'. 't~, ; " 

~ .. " 

not .,ith dolomite (o~nia.gne~ian calcite) but , ... ith the cl~ minerals • . 

Addi tional.;?ossj;ble:~~~9~stns incltidedirect ' p~ecipi tation of 
";:';r"' 

dolomi te from s~:1;~tt~n rath~r than .forming by the dia.genet~c 
" , 

doloL~i tization of eriai t .e. ' Alternatively 'some of the dolomite 

may be allochthoncni~;, ; ' derive~ from an older formation which is 

presen'~ly beil').g erb'dE~d~ : but the-r1g~d .Lcient nature of the dolo:ui te 

sugges ts that 'the doi!,init'~it;r :comparatively y0UIlg. 
- ~ - . . ~ ",-' - . :: 



1 
1 
1 
I 
'1 
1 
1 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 

If the trends of calcareous componehts in the sediments are '. 

compared ':lith the trends of .these s~~5 elements in "thepor~ waterB~ 

correlations'aJ.'e in general either completely lackin€or ·at. best podi-ly : 
. . ' . 

defined. This is probably the result of most of the·: C;;a.Uons and · 

. anions in solution being deri;'e'dfrom th~.orie~:nal sea.,;rater rather . 

than from 'the adjac~nt sediments. 

However, there is a well defined positive correlation between .. 

the ~oncentration ofHgin the, por~ wate.r, and the abundance of 

dolomite in the sediments. The' V18/Ca ri~i~does not appear to have ' 

. \ . ~~. 

any great importance ;to the dOlomi~i2aitiori ~ process ' in t his' particula,r . 
. .. .. 

environment. This is unlike the supratldal 'environment 1:1here the 

Mg/Ca ~atio is ~f ~'sqme importano~ ~'{~1ul1e;' et ' a1., 1,972, Cook, 197,). ,. 

.Ca concentratfo,n in the intersti ti~t' ,."a.ters ·ehow~ a. poorly 
....... ~:. 

de,fin~d positive trend ,."i+.h cs. conc~n~£ationirf the sediments, but 

alkalinity-appears to have a much grea.ter influence. ·Sr and P205in 

solution show 'no obvious correlatio.n ':I,it:h the Srand 1>205 content of 

. the sediments. The transition metals ':in 'pore waters and sediment 

also' fail to showan,y sympathetic trends. 

SUNHARY AND . CONCLUSIONS 
... ', .. \ ', ",: .' " / ', " 

The sediment? 'of ' t:ole 262 are., ·slmila.# in composition to most · 
..... 

.:-:qiher' d~ep-sea cal:caxeous ooz~s •. ' Tf~ . only exception to t his is 

too:t MIl, Ifi, Co,/and Cr are ' someHh8,:{iinpoverished. This may result ' 

from thecomparat1ve. ', shallo,wneBs of.<the · 26~ oozes or a1 ternatively 
~ . , . '. . . , ' . ! • • ; '\ • ," , • 

~sr~~ ·~onsequence of the rapid ~ate{':~~i~te~~genous arid biogenic 
. '~:: .' . -.' . 

seilizD.eritation:""l~ch diiutes chemica:lBed~~ptation~ The dominant 

tre~,~'iri the sedinients i8: 0ne Of '~i~Qrea:~~:~ a.bundance of carbonate 

with 1:t;9reasing de~th. This ' haaa marked::" 'ef-fect on the niajor and' 

t~~~~~ement ge06heIDistryof the sedffuents, yet has little influenc~ 
onthe 'geocheni:t~t17 or' the po~e-fluids~ · By contrast, the organic · 

matte~,,' content ' of:£th~' 'sediments i.s believed' to have 'a veryma.rked .. . ~.. . ' . : . 

. r . . 

effect ;on the chemlstry of '~e:'~o~e :waters.' The organic matter pres;ent 
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in the , sedimeritsisused by bact.eria in s:ulfate-reduction and , 
. . ' . " 

fementation reactions and thE! nett pffect of this is to produce 
,/ ' " ' ,',' , 

,a.bnormally high alka;lini ties int~e p~re wa.ters,' A sympathetic 

_aSSociat_io~ :'t)~etweenalkalinit;Y:~;anci;the 'I1g, K, ' and P 2o;~: ~ont~nt of 
. ' ' . : 

',- thepore :' wciters -Is /jI.pparent, but the reason -for these inter-
. ; 

rela:tions is not understood~ 
• • - - -.~ .:~ . : • # • 

the 10sB' of S04';"'; i¥om ,SOl~~ion (by : Bul~ate reduction) /and, also 

a decre~se'-iii c'a+t '·~hich ~be 're]~tecl,to -the presence of 'Fe20
3 

in the : -~ediIh~rits(G#dner,1- 973)~ ';Th~ bacterial proces'ses aieo . ' ,'. . ~ ... ' .' . " ' . 

resutb:l .- in -the fo~"tiori 9£ pyrite in 'th~ 'Bediinent~~ 
.. . ' .- ," .. ~.~~;;.~\ .... ' :~ . . " -',. . ' " '-'.' '>" ,, ' . . 
A' further :geoctieinical trend -of -Bome.1mportahce' is -that of . . .:~ . , . " . . . 

" , " ~ . , ' - ~ 

increasing ~aiihi.ty .. :'w,qh ' ip.~re,a.sing ' deptp;. This has , a marked effect 

on.-:ti~th ~he ' aniotrlc:~, and cationic c6mp,osl ~ion of the p.ore waters. 
. - ' -

, It is also believed to have some effect on the sediment, composition 

~d particularly the abUna.ance ofdolonute, as doloI1lite also shows ' 

, a marked increase in abUndance with ino~easing depth. There is also 

- a -poorly defined trend of increasi~ substi tuti~n of Ng in the' calci te 

lattice with increa'sing. depth but the coIilplete a.bsence of high-

magnesian calcite is a puzzl~ng feature, particularlY as metastable 

aragoni te is present throughout the hole. 

-In conclusion, t~~_l:(e-i';~ are three basic {?;eochemicaltrends vii th ' 

increasing depth in D.S.D.P. Hole 262. , These ~' be generalized as 

(1) dec~easing alkalinity , ~ "Thich is 'prj~arily, a refle,c~ion of 

decreasing 'ba:~terial activi ~Y "ri th depthi; (2) in~re~~ing s~linity; 

and (3) _incre~sine abundance Cif ca.rbonat-~s- in' ,the sediment. 

..: ..... 
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A summary of the' three trends is shown in Figure 9. 
~ ; ' , -

Zlementswhich are dependantprimari~ on one of these factors 

such as P2?5 and allca.linity (or" bacterial activity) has a'trend 

parallel to that factor. An element which is dependant on more 

tl1C\.n one fa.ctor, suc~ as~'Ig, has a consider8:bly more comp~ex 

distribution p,ttern. " Bac"terial activity is thoi.1.ght to have a 

particular matked effect on the p~re water coinposi Hen in th~ 

" upper half of the hole, ""liereas the effects of hypersalini ty 

are deminrult in the lower half. Doth these features have a 

sigriific8Jrt ' a.ff~c t ' C?n "the' d,J,agene tic c;hangestaking place in the . , ' .': . ~ . . 

sediIIlents. 

- ------ ----- - - === 
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~\'BLE 2~ i\.V.s.:~.AGL COHPOJI'l'IOH v.l!' Il : '..i.;~;:~J'rr'I'IAIJ Hii.T.Si.1S Arm SEA \lArE.&:1 

D •. S .D.P. HOLE 262 
Sa:;,ples 1-23 , S2.illl)l,~s 24-45 r;;ean value l1ean value 
(upper part (loc1or part for DSDP for 'I'imer 
of hole) of hole) Leg e Sea surface 

'-'later 

pH 7.70 7.70 7.60 8.23 

Salinity 0/00 36.3 42.8 ' 35.2 34.6 

l~l:G;:,.l~Lr~i t:,r ( ·'·er/l) ,I,' w 50.3 6.56 2.73 2.49 

804'-% 0 0.080 0.021 2.45 2.75 

- 0 Cl /00 21.1 26.9 19.6 19.9 

]?205 (ppm) 12.6 1 • 1 8.1 0.26 

lIg ( ) \ppm 13.00 922 1120 1310 

Ca (ppm) 53 365 610 433 

K (ppm) 559 483 390 391 

Sr (ppm) 4.2 28.8 25.8 7.7 

Ba (ppm) 11.0 12.3 0.09 0.19 

Li (ppm) 0.20 0';2 0.19 0.1 

eu (ppm) 0.04 0.08 0.02 0.01 

Fe (ppm) 0.20 0.22 0.09 0.08 

Mn (ppm) 0.09 0.07 0.32 0.02 

Zn (Pl)m) 0.37 0.31 0.07 

i·'oo b10te: Mean Leg 8 values calculated from :Presley f:; Kaplan (1971) 
and Ua.:l1.eirn /!. Sa:rles (1971). 

--------
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P20
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;~ doloLlite 
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~~ aragoni te 

HAJOll AND TJ .. AG~ :2I..u!:lIBlfl' COILFOSI'1.1IOUS OF 'lTJ!: CAWAi1EOUS 
. OOZES In D.S.D.:P. HOLE 262, TJJ.wn 'tnOUGH. 

D.S.D.P. 
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. 262 

21.1 

21.0 

1333 

329 

9.3 

72 

6 

32 

544 

67 

1403 

8.3 

86.2 

Average Ceaozoic 
sediment on Leg 
27 (excludinG 262) 

2.32 

20.8 

1.10 

1.15 

1830 

500 

30 

21 

12 

85 

18 

75 

2600 

600 

1600 
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Table!' Matrix of correlation coefficients for major cations and a~ions 

. in pore flui~s from DSDP Hole 262. Coefficients of .:t. .376 or 
more have a 99S confidence level and are considered to be 
statistically signific2nt. 

Depth Sal ~lk pH C1 S04 P
2
05 Cu Fe IIln In II1g Ca K Sr U Sa 

Depth 1.000 

Sal .632 1.000 

Alk -.902 ·.603 1.000 

pH .056 .034 .101 1.000 

C1 .929 .960 -.797 -.017 1.000 

S04 .366 .524 -.373 .171 .470 1.000 

P205 -.625 -.531 .950 .161 ~706 -.332 1.000 

Cu .468 .353 -.481 .036 .413 .096 -.400 1.000 

Fe .251 .257 -.125 -.086 .271 ~083 -.099 .245 1.000 

Mn -.268 -.308 -.025 -.410 -.249 .096 -.124 -.261 .000 1.000 

Zn •• 006 -~034 .003 -.026 -.014 -.028 -.056 -.006 .422 .228 .. 1.000 

II1g -.826 -.469 .937 .057 -.678 -.191 .866 -.565 -.154 .069 .083 1.000 

Ca .830 .968 -.702 •• 086 .950 .602 -.608 .374 .223 -.173 -.042 -.539 1.000 

K -.626 -.653 .647 .440 -.702 -.509 .620 -.276 -.164 -.149 -.055 0491 -.774 1.000 

Sr .643 .964 -.697 .048 .960 .610 -.598 .383 .237 -.240 -.031 .555 .965 -.749 1.000 

l i .763 .545 -.731 .022 .631 .238 -.715 .240 .135 -.079 -.012 -.625 .571 -.308 .472 1.000 

Ba -.083 •• 474 -.034 -.064 -.337 -.494 -.132 -.070 .045 .122 .120 -.160 -.501 .402 -0519 0274 1.00C 



- ... " ., . " . ' - .. - - - - - - - - - - - - - - - - - - - -
Table ;' . Matrix of correlation coefficients for major and trace elements 

in calcareous sediments from DSDP Hole 262. Coefficients of 
.±. ~378 or more have a 99$ confidence level and are considered 
to be statistically significant. 

Depth AI2D3 CO2 Co Ni . Cr Pb P2D5 Cu Fe Mn Zn Mg Ca K Sr U Sa 

Depth 1.000 

AI 203 
-.799 1.000 

CO2 
.849 -.985 1.000 

Co -.704 .704 -.727 1.000 

Nt -.712 .873 -.858 .683 1.000 

Cr -.638 .750 ~.780 .438 .656 1.000 

Pb -.312 .371 -.368 .170 .317 .478 1.000 

P205 .618 -.715 .706 -.488 ... 712 -.538 -.423 1.000 

Cu -.873 .956 -.964 .730 .896 .712 .335 -.737 1.000 

Fe -.796 .987 -.986 .703 .862 .765 .380 -.700 .951 1.000 

Mn -.808 .903 -.910 .755 .777 .629 .365 -.578 .897 .900 1.000 

Zn -.742 .967 -.942 .633 .901 .117 .313 -.733 .94.6 .958 .822 1.000 

DIg .438 -.543 0527 -.339 -.614 -.519 -.246 .447 -.5~4 . -.526 -.389 -.583 1.000 

Ca .846 -.974 .• 992 -.734 -.825 -.764 -.377 .686 -.951 ... 979 -.928 -.918 .434 1.000 

K -.709 .971 ... 960 .653 .877 .744 .353 ';'.706 .925 .969 .852 .960 ... 541 -.946 1.000 

Sr • 669 -.706 .731 . -.639 -.508 -.509 -.335 . • 410. ...696 -.723 -.816 . -.620 -.020 .797 -.659 1.000 

U -.648 .918 -.894 .574 .856 .704 .313 -.697 .660 .• 912 .813 .917 -.453 -.685 .913 -.637 1.000 

Ba -.806 .910 -.901 .713 .892 .664 .304 -.725 .952 .~02 .838 .93t -.562 -.868 .890 -.664 .830 1.000 
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1. Location of D.S.D.I'. Hole 262. 

2. 

). 

6. 

7. 

8. 

Vertical varia tioD in the cllemical composition of pore 

waters from D.:3.D.r. tIole 262. 

Vertical variation iIi. the chemical and· mineralogical 

composition of D.:~.lJ.I. Hole 262. 

Location of D.:::;.ll.r. Eole 262 samples ':ri th respect to 

the theoretical alkalinity-pH relations in calcareous 

sediments, derived by Gardrier, 1973. 

Inter-relations of vo..rious ions \Ii th salinity in the 

D.S.D.F. lIole 262 pore "raters. Solid corre1n.tion lines 

l~ve been calculated; dotted lines are approximate. 

Inter-relations of various coraponents in the D.S.D.L 

IIole 262 pore "Taters.· Solid correlation lines have been 

calculated; dotted lines are apllroximate • 

.,:'1.. Variation of the i!Ig/Ca ratio in pore waters \'Ii th 

salinity and \·:ith position in D.S.D.I'. Hole 262. 

B. Variation of the Ca/Sr ratio with I'lg in D.S.D.L ~Iole 

262 pore "/aters. 

rIot to show lack of any clea.r correlations ben'Teen the 

Ca/r·ig ratio and the abundance of dolomite in the sediments. 

Surmnary of the three basic' geocilernical trends in D.S .D.L 

Hole 262. 
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