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The three main sources of organic maller in oceanic basins arc marine planklon. terres trial 
higher planls and undiffcrcnliatcd rcsid ual organic malter which has becn highl y degraded in 
subacrial environmcnts. 

The lime and ,Irea! distribution of rnuri ne organic matter is mai ni y contro lJed by the co ndit io ns 
of preservation. [n deep oceans accumula tion QCCU fS muioly in confincd llnoxic basins. and 
also in open ocean. where local co nditions genenlle a surplus of suppl y over bac ter ial 
degradation. 

Moderately degraded terreSlrial organic m'liter is deri ved from land plants and carried away by 
r ivers and çurrent s. It is ma inl y deposited in sediments of the river fans. 

Resid ual orga nic matter has been highly degraded in subaerial conditions prior to tnlflsporla
tion. and may cons ist of contemporaneous and/or recyded material. It cannot be degraded any 
more and may bc spread over wide areas. regardless of the local environrncnts. 

Ocear/OI. A cUl. 1981. Proccedings 26'" International Geologica l Congress . Geology of oceans 
,ympo~ium. 1>:lrh . Jul)' 7· 17. l')~U. ')7_ H1.1.. 

Origine et desti n de la matiè re organique dans les sédimenls océaniques 

Les trois soorces princi pales de ma tière organique dllfls les bassins océaniques sont Je planc ton 
marin. les végétau x supérieurs terres tres et la matière organique rés idue lle qui a subi une 
profo nde dégrada tio n dans des environnements subaériens. 

La réparti t ion de la matière organique m:.rine dans l'espace e t dans le temps es t surtout 
contrôlée par les conditions de préservation. Dans les océa ns profo ndS. e lle s'"ccumule 
prin cipalement dans des bass ins confinés e t anoxiques. ains i qu'en mil ie u ouvert. quand les 
conditions locales amè nent un surpl us de productivi té par rapport â la dégradation bacté
rienne. 

La matière organique terrestre modérément dégradée dérive des végétaux supérieurs: elle est 
transportée par les rivières et les courants. Elle se dépose surtout dans les cô nes del taïques de~ 
ri viè res. 

L, matière organiq ue rés iduelle a été profondément dégr:ldee tla n~ des conditions subaérien· 
nes :lValll d 'ê tre transportée: e lle peut comprendre du matériel contemporain aussi bien quc 
du matériel recyclé. Celle matière organique n'est plus dégradablt: e t elle peut se déposer sur 
de vas tes zones. quel que soit l'environnement local de dépôt. 

OCe(IIIIII . A C/(l . 1981 . Actes 26< Congrès InterOlltioOll1 de Géologie. co lloque Géologie des 
océa ns. Paris. 7-17 juil. 1980. 97-103. 

The nature and origin of the organic maller deposited in 
oceanic basins has been investiga ted in recen t and ancient 
sediments. Fo ur c ruises (Fig. 1 ; Orgon 1. 2, 3 and 4) have 
a llowed us to core and stud y the organil.: content of dee p 

ocean sediment s of Pleistocene to Holocene age. wilh water 
dcplhs reaching down to 4.000 rll. I-'un hermore. anc ient 
sedime nts of Cretaceous :.gc. depas ilcd in the Atlantic 
oceanic basins . and cored by the DSDPflPOD program. 
have been s tudied sys lematically for their organic geoche
mislry. 
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Cor,Iefll of 0'SO/Iie IHutrl'f ifl murifle surfua st'dim l'l1/s. {md IOCllriOfl 
o{ rI,e OrR<JfI 1. 2. J (lIId 4 ("ruisu (udapted {rom RUI/1{lIIkel"ic. / 977). 
Teneur en matière o rsan ique des sédimentS marins e t position de~ 
campaglles Or~on 1. 2. 3 el 4 (adapté de Romankevic, 1977). 

Elememary o/llll)'sjs of Ille hum;," (Jdd unu i/l.wluble residul' fr(Je / ;o ll s of /erru lrial (!lui mur;,,1' o rl/(mic mm/a j" yUWII/ u("t'(IIIic Jt'd'·mem.~ 
(O'RI'" al/ius). Ali r/lf;OS IIrt a/om;(" rarius. 
Analyse élémentai re des llcide ~ humique~ ct de~ rés idus insolubles de matière organique d 'origine terrestre ou Ilmrine . dans de~ ~édiments 
océaniques récents (campagnes Orgon). Données e"primée~ en rapports atomiques. 

H )'urolyzable 
Cruisel Orisin PTe-sedimentary fraction Fulvie 3eids 
curel Wate r depth Oepth in Geologie of o rganic degradation (% of the to tal (% of tulal 

sample (m) the core 3!;e maner level organic carbon) nrll!mic carbon) 

1 KI. X·3 "0 lm Pleis tocene 7 
(Riss) 

C low 
1 KL 14·3 1500 1.5 m } Pleistocene , 
1 KL 14-17 \ 500 ~.5 m (Würm) l, 

2 K L 15·6 1930 2.5 m } Pleistocene 
C low " 17 

2 KL 17-4 1 740 l,Sm (Würm) J7 18 

2 K L 4-3 3750 lm Plei~J{)cene 
C high M 16 

l KL6·7 , 900 J m (Wurm) " " 
3 KI. 6·4 4450 1.5 III Plei ~ l <x:ene C high JO " (Würm) 

3 KL 16-1 3050 Om HuloLCene 
M high 62 15 

3 KL 10-1 3750 Om Hol<x:cne 79 " 
4 KL 4-1 4 730 Om Holocene 

M moderate " 13 
4 KL 5- \ 4010 Om HII!lIcene " 

, 
2 KI. 1-5 1 730 2m HoJocene M I"w 31 " 
3 K I. 14·3 1 9l1li lm Top of 

1\1 low " 8 Plei,lOcene 

4 K I. 1-1 1 U70 Dm Holoccnc 
M low " 111 

4 KL9·1 830 000 Holocene " 7 

C - Continental. 
~ 1 .. M<lrine. 
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ORGAN IC M ATTER IN YOUNG OCEAN IC SE DI 
MENTS 

Organic matter observed in Pleistocene 10 Holocene sedi
ments of the Orgon projecl bclongs 10 the early s lage of 
diagenesis (dcfined according to Tissot , Welle. 1978 and 
Pelet , 1980) as it is young and l'las neveT been buried more 
Ihan 1 to 10 m . Detailed results a re reporled elsewhere 
(Comité d'Etudes Géochimiques Marines, 1977 ; 1978 ; 
1979 ; in press). 

ln present day or very recent sediments , the origin of 
sedimentary organic matter ca n he interred from geogra
ph y ; in any arca the possible sources of organic mllttcr a re 
known. or can be known. This approach has bee n systemati
cally used in Orgon cruises. The optical examination of the 
~mples, which l'las becn also systematically done. is 
considercd as a confirmation. and not liS a primary da ta 
source. The chemical composition of organic matler i5 not 
considered as a re levant information for the delermination 
of organic malte r origin at the beginning of Orgon s tudies 
- but an evidence for lIlink between these two parameters 
can he an output of the study . 

Terrestrial organic matter is abundant!y present in the 
Ple istocene sed iments of the Amazon ri ver deep-sea fa n. 

SOURCES AND FATE OF ORGANIC MATTER IN SEDIMENTS 

from the rim of the contine ntal s lope down to the DemerM:l 
abyssal plain (Orgon 2) and in the Holocene/Ple istocene 
sediments of the Norwegian sea (Orgon 1). Mari ne organic 
matter, derived essenlially from phYIOplankto n. is present 
in the open sea environments of Arabian and Oman Sea 
(Orgon 4) and. wi th li s lighl co ntinental admixture, in the 
Atlantic Ocean offshore Mauretanill (Orgon 3). 1 n these two 
latter cases, a very high producti vi ty of Ihe plankton. duc to 
upwelling conditions . results in a surplus of organic matter 
ilS compared to the abundance of oxygen in waters, ilnd in 
an cnhanccd preservation . In the bllrred ll nd anoxie Cariaeo 
Treneh, this marine organic millier conlains a s ignificlll1t 
proportion of bac terilllly deri ved organic matter, and a lso 
continentilI material admixture. 

At this s tage of sediment evolut ion , humic acids and 
insoluble (s table) res idue are the mos t representati ve frac
tions of organic matter. Geographic, geological and enemi
cal da ta are given in the Table for those samples where aIL 
or nearl y ail, thc pertinent data are avai lable a l the Sllme 
limc. But the concl usions which foll ow are based on the 
examination of 1111 the 213 Orgon samples where on!y partial 
da ta :cire avai lable . The humie .. cid fraction shows the 
fo llowing characle rs. On the shelf and the upper pari o f the 
s lope, where the organic matcria! l'las onl y suffe red a s light 
degradation, the terrestria! inpui shows lower HIC a nd NIC 

Humic aclds Stable residue 

% of total Elemental composition % of to tal Elemental cumposition Core location Cumments 
organic organic 
carbon HIC O/C NIC SiC carbon HIC ole J'l /C SIC 

21 0.90 0,37 0 ,04 1.01 0.25 0,03 Norwegian Cold 

11 1.11 0.48 0.07 0,02 
26 1.01 0.43 0.06 0,01 g" Climate 

" ,,08 0.51 0.06 0.01 Arnazon 
1S 1.06 0,53 0,05 0,01 31 0,87 0.29 0,02 Core 

,. 1,28 O,5t 0,07 0.01 50 0,911 0,22 0.03 Demerarit 
17 1.31 0,53 0,07 0,01 )0 0,72 0.22 0,02 Abyssal Plain 

2l 1.36 0.54 0,07 0.03 48 ,,'" 0.30 0.06 0,03 Cape Verde Abyssal Sorne admixture 
Plain of marine DM 

12 1,21 0.411 0.0>1 n.Ol 26 0.90 0.32 0.03 0.02 Cape Verde Rise Sorne "dmixture 
2l 1.111 0.47 0.08 0.01 7 1.14 n,31 O,OS 0.01 Mauretania of Continental OM 

Abys,al l' Iain 

)) 1.38 0.47 0"", 0.01 " 1.15 0,26 0,05 0.01 Alula Fl,rtak trend , t ,32 0.53 0.10 0,01 " 1.15 0,27 O,()(, 0.01 Arllbi .. n Se;, 

1S t ,31 O ..... 0.09 0.02 " 1.17 0.32 0.06 Cilriaco Trench Sorne admi:dure 
of continental OM 

17 1,34 0.42 n.os 0,02 l6 1.20 0.211 0.06 Il ,O:? Offshore MlIUn!tanili Sorne lOd mÎxture 
of ,:ull tinental OM 

li 1,33 0.45 0.09 0.01 JJ 1,111 0,29 0.00 0.01 Arabiit ll selO 
11 1.:?9 0.46 0,10 0.01 58 1.16 0.23 0,05 0.01 Continentlll Siope 
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Tlllio~, ~nd a higher OIC ratio Ihan the marine input (phyto
::nd zoo-phmkton). 

Significant changes can be observed with increasing degra
dation. When thc scdiments are progressively relranspor· 
ted . mainly by sliding. along the conline ntal slo~ towards 
Ihe abyssal plain oH Mauretania . the marine organic matter 
is degraded (ox idized) by biochemical. and also possibly 
inorganiç , reactÎons. The HIC ratio is lowered. and also Ihe 
NIC ratio suggesting ~ Joss of ammonia. w hereas the O/C 
ratio increases. This view is !>upported by an increase of the 
fulvic acids :l nd al 50 of the hydrolyzable organic fractio n. 

The I<! rrestrial organic malter presented in the Table did nOI 
suUer a signifieanl degradat ion in subacrial cond itions (this 
ca~e will be dealt with later on). In the Am<lzon fan. the 
terrestrial organic m<llter shows a significan t trend from Ihe 
shelf. .. long the continental slope down to the abyssal plain. 
T he increasing degradation of the organic malter is probably 
related to the fact that the far reaching fraction has been 
transported in a soluble, coJloidal [orm , or a.~ an org<lnic
mineraI complex. T he HIC rat io is increased. whereas the 
OrC ra tio remains essentially unchanged and the NIC ra tio 
increases. sugges ti ng a loss of carbon dioll:ide . This altem
lion results in an elementary composition dose to that of the 
degraded marine materia1. 

The insoluble residue shows s imilar trends, at least for 
m~tri ne organic m;llte r. This must a lways be the case for 
murine planktonic organic ma lter , where humic acid a nd 
insol uble residue have the same origin. But for te rreSlr1;tl 
ort;<.Inic malter, the insoluble res idue may in some cases 
conta in anc ie nt reworked material, or material profoundly 
degraded in suhaerial conditions which can obscure the 
relations clearly shown hy the humic fraction. aJways young 
at the geological seule. 

Infmn::d speCIrO~o,;opy ur Iho;: humiç adds (Fig. 2) shows lhe 
same p~t llern . Degradation of the mHrine organic matte r is 
marked by a decrease of the peptidie and of Ihe aliphatic 
bands. De~raJ<l tion of the te rrestrial materiaJ is m<l rkeJ by a 
Jecrease of the pOlysaccharids und an increase of the 
<Il iphatic bands. Thus. the most altered marine and terres
tr ial input!> progressively reach a more comparable composi
lion. 

Oplic;.1 examination of the organic matter (O M) by tran!>mit
leJ light (Fig. 3 10 7). which deals with a fraction close 10 the 
insoluble res idue. shows the same trends for the marine 
samples: the Jess degradcd sam pie (KLlS. Fig. 3) shows 
esscntially big flakes of amorphous OM of lighl cuJour 
(which darkens with Ihe thickness of the flakes). whereas 
the more degradcd sam pie (KLlO. Fig. 4) shows. among 
smaller and darker amorphous OM flakes. a more important 
number of d~l rk particles. Il is more difficult to conclude 
(n)m the simple examination of Ihe tcrrestrial samples. Nole 
!hat the size of the flake~ is a prepanttive a rlefact . whose 
meaning is unknown to date (Fig. 5 and 6). For the sa ke of 
comparison is also given a view of OM of mill:ed origin 
depositcd in an eUlI:inie environment (Cariaco trench) : the 
fllIkcs of amorphous OM appear as sntaller and thinner Ihan 
fo r the marinelopen sea samples (Fig. 7). 

l n addition to Ihe m;trine and lerrestrial type!> of organic 
ma 11er , more or less al tered. another organic fraction has 
been recognized. mainly in the Norwegian Sea (Orgon 1). 
Det ri lal organic matte r . which is either recycled from older 
formations or has ~uffcred a deep oxidation in ~ubaerial 

conditions (nalUral fîres, macerals of fusinite or inertinite 
type): this fract ion is called "residual organic matter" in 
the present paper. 
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ORGAN IC MAITER IN ANCIENT OCEANIC SEDI
MENTS 

Organic rich shales. muds tvnes and maris of Crelaceous 
age. commonly referred to as "black shale ~" have becn 
found in many location of the Atlantic ocean basin~. 
Geochemkal resultl> a re reported in the Inilial reports of the 

Figure 2 
I llfrared spec/fUn'llf'}' uf .mme /um!!c adds ;sQlllIed fru/U IIwriue 
aruJ /t r res/riell o rgUllic malltr depo.i i/ed ill oamrie sellime'rls. 
Orig;n of nr1:unic mar/I'r: Orgon 2 KL /5-6. lerrestrial. /011' 
degradllliun: Orgu" 2 K I~ 6-9. /erreslrill/. high degradutilJl!: 
OrRolI J KL 10-0. murilli. high degrada/ iOlr: OrgO/I J KL 15-0 
mtl ri lle. 10'" deRradaliorr. 
SP<'ctrumétrie infrarouge d'acides humique~ proven<ln! de m~tière 
organique m .. rine el terrestre déposée dans des 5édiments océani· 
que~. Origine de la matière orj;anique: carone Orgon 2 KL 15·6 . 
terre~tre. faible dégradi1tion; carolle Orsun 2 KL 6-9. terrestrc. 
forle d,:gradation : carone Orl!on 3 KL 10-0. marine. furIe dé!;mda
tion: .arOlle Orgun 3 KI. 15·0. m;,rinc. r~,ible dêgr"ù..ltiun. 

Fil!urc 3 
Micm .tcopic .. ie'" ('f i~ {/Iuted ufg"njc millier fmm OrgOIl J KI. 15-0 
.tample (.\larint OMo Of/shor/'; fr,lallretmria ). 
Vue minoscopique de matière organique i~o lée â partir de la 
earone Orgon 3 KL 15·0 (m~!ière org~nique marine. t-huritanie). 



Figure 4 
Micm.1C/Jpic ,·ie ... of i.wlared " ,s anie maller from Drgo" J/KL 10-0 
sample (Mnrill e DM. Offshore Maure/aniu ). 
Vue microscopique de matière organique isolte à pan ir de III 
~aro tle Orgon J KL 10-0 (matière \l rganique marine, Mauritanie). 
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Fillure j 
Microscopie "ie ... of i$olared (J ' go ll i(' maller from OrgOIi l /K J. 15·6 
sample (rerrt$ /rial DM . A m llZOIi fa ll). 
Vue mi~ ros~opique de matière nrganique isolée à partir de la 
~arotl e Orgon 2 KL 15-6 (mm i1:re orga nique terrestre. cône de 
I·A mazone). 

Figure 6 
MicroSfOpic de ... af isolaud (!fll"'';(' /IIUI/er from 0'-':011 l /K L 6-9 
sample (terreslria / DM. AIIU/~on fllll ). 
Vue microscopique de matiè re organique i~olée à p"rl jr de la 
carolle Orgon 2 K L 6-9 Imalière organique lerreSlTe. cône de 
l"Anml.one). 

DSDP projce ' . legs 11 . 36, 40, 41 . 43. 44 . 47, 48,50,51 to 53 . 
The sed iments have ne ver been buried more than 1.000-
1,500 m. Thus they are still in the ear! y s tage of thermal 
evolutio n elilled diagenesis (Tissol. Welle. 1978; Pe le l. 
1980) a nd they have not yet reached the slHge of hydrocar
bon Ge nera tion (clltagenesis). 

Over the diage flesis stage, the m~lin a nd mos t s ignif ieanl 
fraction of organie maller in ancien. sediments is the 
kerogen , whieh amounlS to 95-99 % of the lota l organie 
malerial. Studies carried on kerogen of the Cre tllecous 
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SOURCES AND FATE OF ORGANIC MATTER IN SEDIMENTS 

Fi~ure 7 
Mil:rosfo pic " je ... of i)'oluud organic mOlu r {rom Orgon l /K S 1· 1 
sam ple (/lfllrine DM. Ca,iaco Trench). 
Vue microscopique de maliè re organique isolée à partir de la 
carolle Orgon 2 KS 1-1 (m"tière orgn nique marine, fosse de 
Cariaco). 

black shales are reported in Tissol et al . (1979) and T issot et 
al . (in press). Eleme ntal analys is, infrared spec troscopy lInd 
optica l examination by transmitted light were in particlilar 
pcrformed on the isola ted insoluble fra ction of kerogen 
(herellh er referred to as kerogen , since it amounts to more 
than 9/10 of the tOlal kerogen). 
The elemental anal ysis of sorne kerogens originating f rom 
Nort h and South Atlamie a re plo tted in Figure 8 by us ing 
the atomi e HIC and O/C ratios. The main types of ke rogen 
ean be examplified by the fou r pairs of samples no ted A, 
and Al' BI a nd B!, CI and Cl' DI a nd Dl' respec ti vely : 
Il) marine organie matte r , depositcd and preserved in a 
reducing en vironment correspo ndS tO samples AI a nd A:. 
The high HIC ra tio and Ihe relatively low O/C ra tio a rc 
ra the r c haracte risti c and comparable to values observed in 
shallow immature source rocks with li high pote nt ial for o il 
Ge neration . Optieal examinatio n shows mai nly an amor
phous organic malerial. commonly refe rred to as "saprope
lic··. This type of kerogen has been named ·· type Il '' in 
kerogen s tudies of source rocks (Tissot el al .. 1974) ; 

:.= .......... .-
SA_ ........ _ 

• 
b __ 

o,L.-----,o',------o~,.------o", -----,o~,c_----oo~.c-----OO"'--" 
__________________ ----------_ O/Ç uow,ç U"o 

Figure 8 
EI~lII en/Ory composilitm {If kerog~lI s ho/uu-d fm m Ih .. Cre/m.eous 
black s/w l ... ~ IIf Ill e Alhm /ie (Tissol el a l. . 1979). 
Composition élémentaire de divers kérogènes provenant dcs argiles 
noires du Crétacé .le I" Atl:ln tique (Tissot el (JI .. 1979). 
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hl terrestria! organic matter. moderately degraded, corres
po nds to sa mples Ct and C!. They are hydrogen poor 
(HiC < 1) and oxYSen rich ; the OIC ratios ca. 0.2 to 0.3 are 
relatively high for ancient sediments. Comparable values 
a re observed in shallow immature source rocks of complLTa
bIc terrestrial orisin, and in brown coa!s. Optica! examina
tion has <.:onfirmed the important proportion of plan! debris. 
However. the occurrence of coaly fragment s with high 
reflectivÏly (23 % of incrtini tc in Ct) suggests a contribut ion 
of recycled material. This type of kerogen has been named 
"type Il ]" ' in kerogen s lUdies of source rocks (Tissot el al .. 
1974) ; 

c) sorne kerogens show an intermediale çomposition such 
as Bt and B!. with a high HIC ratio. associated wilh a 
relat ively high OIC nll Îo. ln sorne cases. optical examination 
clearly shows an ad mixture of differenl sources; :lmor
phous mllterial. possibly of marine origin. pl<lnt fT<lgment s 
modemtely degraded , and/or coaly debris . Howe ver, other 
çase~. where oplical examination does not show such (In 
ad mixture. could be interpreted as resuhing from alteration 
of either marine . or terreslrial mlLlerial, comparable to the 
~ituations observed in Orgon çruise~ ; 

d} finally. sorne kerogens a re mainly or wholly comprised 
of "residuaJ"' organic matter. either recyded or deep!y 
oxidized in subaerial conditions. Their hydrogen COntent is 
low 10 very low. whereas the OIC ratio is abnormally high. 
as compared 10 the HIC rat io. Optical examination confirms 
the high proportion of dark. coaly debris (incrtinite, high 
rcflect.mcc vitrinite) ; sam ples Dt and D2. 

Inf rared spectroscopy (Fig. 9) confirms the view on the 
relative composition of the four groups of kerogen. Marine 
organic matter preserved in a reducing environment (At) 
~hows an abundance of aliphatic s tructures. whereas polya
romatie nuclci and oxys;:enated fun ctional groups are only 
subordinale. Terrestri;11 organic matter . moderately degra-

LL-~~~~~~~~ .- 3600 .000 1600 !WC) eoo 
w.vE.......aEll c .. ' 

Figure 9 
Infrured sp t'ctrus,"u"y l'f fOtlr typical kerogeus iwlult"d ff(Jm the 
Cr(/(J r;:eO Il S black shtlles of the Atlun/ie (Ti.HOI CI al .. 1979). 
Spectroscopie infmrouge de qu~tre kérollèn~, t}ptqucs pro'cn''"t 
de. argiles noires du Crétacé de l'Atlantique il t5.01 l" ul .. 1'}?'}!. 
1979). 
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ded (Ct) shows a reverse situation. whilst the ndmixture of 
marine and terreSlrial malerial ( 8 t) ofrers an intermediate 
composition. Finally. the ··re~idual·· organic mut 1er (Dl) ha. 
practically no more aliphatic bands. whereas ;Iromatic 
nuclci and oxygenaled functionnl groups ;Ire abundant. 

To sumrnarÎZe the~e observations. we c(ln cons ider Ihat 
three types of organie matter can be cJearly recognized in 
ancient 5edimenl S by physico-chemical and optieal studies 
of their kerogen : 

- marine. planklOnic organic matter preserved in 11 redu
cing environment (type Il ) ; 

- lerrestrial orgunic matter. moderntely degraded 
(type III); 

- residual org,mic mllller. which has been recycled and/or 
oxidized in subaerial environments . 

ln addit ion to that. some org,mic matter with ;In in termc· 
diate composition between those of marine and terrestri;iJ 
types can bc e ilher a true admixture of bath facies. or the 
resull of a degradation (of marine or terrestrial mate rial) 
which is fina!!y deposiled in deep locations of the abyssal 
plain or conti nental rise. 

PRI NCIPAL ENVIRONMENTS OF ORGAN IC MATTER 
DEPOSITION IN OCEAN SED IMENTS 

The observed di~tribution oC the organic matter in ocea n 
sed iments of the Orgon and DS DPII POD pro;ects can be 
interpreted in terms of depositional environments (Tissot et 
tl/ .• 1979 ; Pelet. 1980 ; Tissot el tI/ .. in press): Figure 10. 

The typical habitat for acçumulation of the marine organic 
maller in ocean sediments is a sea whcre the primaTY 
production of phyloplllOklon is abundant ; this situation is 
usually round along continental margin~. ,lnd especially in 
areas of upwelling. such as Wes t Afrka and Oman se:! . A 
substantial fraction of the organic malter is preserved in 
confined or barred bilsins where a stral ified water column 
has restrieted free oxygen 10 the surface layer. and also in 
open conditions where local ~easonal conditions gencratc:l 
surplus of organic productivity <lS eompared 10 Ihe available 
oxygen for hele rOtTOphic fauna and aerobie mierobe~. The 
re~ulling sediments are usually organie Tieh (1 ta 30 9< by 
weight) and the kerogen belongs to type Il . Its potential for 
subsequent oil generation is high. 

Marine organic maller may also be re lransported . mainly by 
sliding on the continemal slope. down to the continenlal rbe 
and abys~al plain. Vnder such ci rcumstance.~. the orgllnÎc 
matter i.~ degraded (oxida tion. loss of ammonia) by biache
mieal aClion (benthos). and possihly nlso by inorgllnic 
reactions. The resulting sediments contain a lower propor· 
tion of organiç malt er than o n the continental slope and the 
kerogen shows an inlermediale composition bclwecn types 
Il and III . Its potential for sub.equent oil generation is only 
moderate. 

The typical habitat for accumulnlion o f modemtcly degra
dcd terrestrial organic mal/er in ocean sedime nts is a large 
river fan. sueh as the Amazon fan. The terreSlrial. mainly 
partieulate. organie input is carried by riveTS and <.: urrenb 
onto the contine ntal shelf and slope. The association with 
detritaJ minerai particles helps tO minimize the degradation 
in oceank enViTOnment by shortening the transit lime in 
oxygenated waters and insuring li quick bu ri;!!. The Tesulting 
sediments are moderalely rich (ca. 1 9<, by weigbt) und the 
kerogen belongs ta type III. lt s potential for subsequent oil 
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Figure 10 
f'lin cipol clU'imnmenl$ of dI'PQ$iliQ,1 Qf/lle Qrgallic mal/er il! oceoll 
udinrents (mQdified of ter Tisso/ et al" 1979). 
Principaux environnements de dépôt de la matière urganique dans 
les sédimenl$ océaniques (Tissut e/ al .. 1979. modifié). 

gt!neration is relativcly tow, as compared to the kerogen 
type tl. 

Terrestrially derived o rganic matter may also bc C'lrried 
' further a way from the coast tine, and be deposited in 
sediments of the continental rise or a byssal plain, such as 
the Demerara plain, which terminates the Amawn fan . 
There, the organic material is mai nly transported in a 
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soluble or colloïdal form. oras a n organometallie complex . 
Under s uc h cire ums tanees more aheratio n of the original 
material is observed. incJuding possibly a loss of carbon 
d ioxide. T he res ulting sed iment contains a low proportion of 
o rganic matter and the kerogen s hows a n intermediate 
compositio n bctween types Il et III . However. the potential 
for subsequent o il generation is low . mainly due to the lo w 
abundance of organie matter. 

Res idual o rganic matter has lliready been deeply degraded 
in s ubaerial condi tions (recycJed and/or oxidized) and can· 
nOI be degraded any more . T hus. the res idual org,mic matter 
is no more sensitive lU the s pecifie conditions of deposition 
and can he round in a ny location, from the s helf to the 
abyssal plain . F urt he rmore . it can e ither he the o nly organic 
conSlituent of some deep ocean;c sediments, or bc found in 
IIssociation with any of the previous kerogen types. It has 
not petroleum potenl ial by itself . 

CONCLUSIONS 

Three main types o f organic m<ltter have been dis tinguished 
in ocean sed iments . Their source and fat e d ur ing transport 
IInd sedimentation have been d iscussed . B<tsically thcy 
corres pond 10 marine planklonic material depos ited in a 
red ucing environmcnt . te rrestrilll moderately degraded 
material , and res idual organie matter which has been 
rec ycled and/or oxidized in subaerial e nvironmenlS. 

l n addilion [ 0 [hat . degraded marine o r terrestrial mllterial, 
w hich lue Iransported o nto the continental r ise and abyssal 
pl<lin. progressively acquire a comparable intermed iate 
composition , as a res ult of two di rfcrent altemtion proces
ses. Although they may be widespread . their a bundance in 
sediment rcmains us ually low. 
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