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Land  Continental shelf

Sea level

Continentalrise  Plain ~ 4km
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“When I think Gf the floor of the deep sea, the single, averw‘;’?efmmg factr ﬂmr possesses
my imagination is the accumulation of sediments. I see always the steady, unremitting,
downward drift of materials from above, flake upon flake, laver upon laver — a drift that
has continued for hundreds of millions of vears, that will go on as long as there are seas
and continents..... For the sediments are the materials of most stupendous snowfall the

Earth has ever seen...”
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Rachel Carson, The Sea Around Us.

The sediments deposited in the ocean are an archive of historical information about the
Earth and. specifically, they provide information about global biogeochemical cycles.
The distribution of sediments in the ocean 1s determined by biological and chemical
processes and therefore should be discussed in the context of marine chemuistry.

T A LT N R o VT I T 5
P oL, P oL, P ‘f - ‘f P o P o 3
BB R "“ SR S SR AL R S “«f‘ffﬁ rpa “«f‘ffﬁ e

The sediments in the ocean conS|st of 3 major components.

detrital, biogenic and authigenic based on their origin. They are classified
using the 30% rule, if there is more than 30% of any type of component in
the sediment it will be classified as such.

However, it must be kept in mind that there are no pure detrital, authigenic
or biogenic sediments; sediments are always mixtures of different

componen {s.
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i AP AN Division and Diameter of the Sediment W58 L i

Sediments Diameter
Mm. Microns

Boulder 256 256,000
Cobble 64 64,000
Pebble 4 4,000
Granule 2" 2,000
S R B B LA Very coarse sand 1 1,000
SR % '-‘j,. ¢ Coarse sand 12 500 S e o
7 T Medium sand 1/4 250 25
Fine sand 1/8 125
Very fine sand 1/6 62.5
1/32 ] 312
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SO h | I L N Silt 1/128 7.8
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1/512 1.95

11024 0.98

Clay 12048 > 0.49
1/4096 0.25

118192 0.12

1/256 J 3.9
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Major Mineral Groups in the Earth’s Crust
Mineral Group Examples Formula
Silicates Quartz Si0, K
! Olivine (Mg,Fe),Si0,
5 Potassium feldspar KAIS1,04
Oxides Corundum Al O,
Magnetite Fe,O,
Carbonates Calcite CaCoO,
| Dolomite CaCO,Mg(Cx
| Sulfides Pyrite FeS,
Galena PbS
Sulfates Gypsum CaSO,/2H.O
~ Halides Halite NaCl "
i Fluorite CaF,
| Native elements Copper Cu

Sulfur
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:(a) Streams. (b) Wind.

(¢) Glaciers. (d) Gray ity. which creates landshdes
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The material which constitutes these organic deposits may be class1fied as
follows :.

1. Molluscan shells and their fragments. They consist of (i) limy plates and
spines of starfishes, sea-urchins, ophiurids and crinoids; (ii) calcareous tests or
skeletons of alcyonaria, polyzoa, gorgonids; (iii) limy tubes of marine worms; (iv)
calcareous tests of foraminifera; (v) limy spicules of sponges, alcyonaria and
tunicates; (vi) calcareous exoskeletons or carapaces of crustacea; (vii) teeth,
earbones, etc. of whales and sharks; and (viii) on a great scale, calcareous skeletons
of reef building corals. |

2. Siliceous animal remains. They consist of : (i) Skeletons of radiolaria and
(11) spicules of sponges.

3. Calcareous plant remains. They include (i) calcareous skeletons of
algae—the coral lines, and (ii) coccospheres and rhabdospheres with their
disintegrated products.

4. Siliceous plant remains. They have the skeletons of frustules of diatoms.
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< ! Microscopic calcareous tests. Scanning
[ delectron micrographs: (a) Coccolithophores (diameter of

o . & individual coccolithophores = 20 micrometers, equal to 20
AT -’ -:,’u;.’?" millionths of a meter). (b) Diatom (siliceous) and coccoliths

’ g ""(diumclcr of diatom = 70 micrometers). (¢) Foraminifers
v (most species 400 micrometers in diameter). (d) Calcareous
4. 1ooze, which also includes some siliceous radiolarian tests
$505%  (magnified 160 times).
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r s = +—w Microscopic siliceous tests.
Scanning e¢lectron micrographs: (a) Diatom

(length = 30 micrometers, equal 1o 30

millionths of a meter). showing how the
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two parts of the diatom’s test it together

(b) Radiolarian (length = 100 micrometers).

(¢) Siliccous ooze. showing mostly fragments
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“*» Compound 4
e . ST e
“ Type Composition Significance oA
AN : . : : G
5 Humus Degradation-resistant residue Most abundant organic "‘?}
A . - A
5 from plant decay, largely component, Improves so. ?}5,
o C, H, and O physical properties, exchangs &
s A
i nutrients, reservoir of fines W 22t
):f“ Fats, resins, and Lipids extractable by organic Generally, only several percsm ,;:
-".‘k’Y- * + eta -"

S waxes solvents of soil organic matter, mzx 4%

Y 1‘;

adversely affect soil phyca 'g

properties by repelling wzz=x ‘&

4 perhaps phytotoxic 3

=2 Saccharides Cellulose, starches, Major food source for soi. X

hemi-cellulose, gums microorganisms, help stzmime

o soil aggregates oy

-+ N-containing Nitrogen bound to humus, Provide nitrogen for soil
% organics amino acids, amino fertility

,. sugars, other compounds

% Phosphorus Phosphate esters, inositol Sources of plant phospha:z o

44 compounds phosphates (phytic acid). P

phosphohplds n;;;,




Fecal pellet. A 200-micrometer (0.008 inch)-
long fecal pellet, which is large enough to sink rapidly from
the surface to the ocean floor. Close-up of the surface of a

fecal pellet (inser) shows the remains of coccoliths and other
debris.
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Manganese nodules.

central nucleation object and layered internal
structure. (b) A portion of the South Pacific
Ocean floor about 4 meters (13 feet) across
showing an abundance of manganese nodules.

LS (a)
Sy

’ 't. .
’ ‘g,v "
Another group of important authigenic components are Hvdrogenous Fe-Mn oxy-
hvdroxides: These minerals usually form as coating on existing minerals, but also occur

as nodules and crusts. The Fe-Mn oxides and hydroxides co-precipitate and scavenge
trace metals from seawater and thus could reveal chemical information of the ocean.

(a) Manganese nodules cut in half, revealing their £
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Continental shelf:
shallow-water sediments ~ | whe

Deep (pelagic) sediments

Biogenous coral,
macroscopic debris or
hydrogenous evaporites

1|—8900n Beach

Micrometeorite debris, ':.
volcanic and :
wind-blown dust

Shelf lithogenous Wiﬁd—blown dust - Siliceous Calcareous
sediments (coarse) RRESIS e eat e - tests tests

Turbidites Pelagic clays. - mese o
(submarine fans) (fine)

Lithogenous sediments




OTHER CLASSIFICATIONS

Another scheme of classification divides the marine deposits according to the
of the constituents of the deposits.

I. Littoral (derived from land) Shore deposits

. Shelf deposits
2. Hemipelagic (partly of land, Green mud
partly of marine origin) Volcanic mud
Coral mud
3. Eupelagic (marine and Red clay, Radiolarian, Diatom,
cosmic origin) Globigerina and Pteropod ooze
ol Shing i
Z| “sands | 5219 Mud | giue Reg SRS
ands € ATy 8
= Shelly Corals | Green Coral :
. Muds
Sands
—— o — : -ﬂ- ———————————— oy
Continental Sea Leve
Shelf
1200
Fathoms
% DEEPS

Generalised profile of the ocean floor,,s‘hOWingr.;-l'hé gemml z }5
distribution of marine deposits. < 53 . .
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Xpnuoatodotnon

* To mopov ekmaldeuTLKO UALKO EXeL avamtuxBel oto mAaiolo Tou
eKTtaLOEVTIKOU €pyou Tou dtdbdokovta.

* To £pyo «Avoikta Akadnpaika Madnipata oto Naveniotipio ABnvwv»

EXEL XpNUaTodOTACEL LOVOo TNV avadlapopdwaon Tou eKTOLOEUTIKOU
UALKOU.

* To £pyo vAomoleital oto rAaiolo Tou Emyelpnotakol MpoypapaToq
«Ekmaiidevon kot Ata Blou Mabnon» kat cuyxpnuatodoteital amo tnv

Evpwnaikn Evwon (Evpwmaiko Kowvwviko Tapeio) kot oo eBVIKoug
TTOPOUC.

EMIXEIPHYIAKO MPOTPAMMA s
iy EKTAIAEYZH KAI AIA BIOY MAGHSH EZ"A

* *
* *
* *

ENEVIVON 6TNY UOLVWYIA TNE. YVUWEN!

* gk S I [T
YNOYPTEIO MAIAEIAL KAl BPHIKEYMATAQON >ONAIKO KOINQNIKO TAMEIO

Evpwmnaikr 'Evwon EIATKH YNMHPEXIA AIAXEIPIZHEX
Evpwmaiké Koivwviké Tapeio ; s %
Me tn ouyxpnpatoddétnon tng EAAadag kat tng Evpwnaikig Evwong

Oaldoota whpata (A" pépog) 23
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>NUElwpa lotoplkovu Ekbooewv Epyou

To tapov €pyo amotelel tnv €kdoon 1.0.

‘Exouv tponynOel oL kAtwOL ekOOOELC:

‘Exboon SaBgoun edw http://eclass.uoa.gr/courses/CHEM162/

Oaldoota whpata (A" pépog) 25
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>NUelwpo Avadopagc

Copyright EBvikov kat Kamtodiotplakov Mavernotipuwov ABnvwy, MuxanA
2KOoUAAOG, EppavounA Aaocevakng 2015. MuxanA 2koUAAoG, EppavounA
Aaogvaknc. «Xnuwkn Qkeavoypadia. Evotnta 1: @aAdootla lnpota (A’

HEpoc)». Ekboon: 1.0. ABriva 2015. AtaBeotpo ano tn diktvakn dtevBuvon:

http://opencourses.uoa.gr/courses/NOC83/

¢ OoaAacola WApota (A" pépog)
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>NUElwpa Adetodotnong

To tapov LVALKO SlatiBetal pe toug opoug tng adeslac xpnong Creative Commons
Avadopd, Mn Eumopwkn Xprion MNapopota Atavopn 4.0 [1] R petayevéotepn, AleBvng
‘Exkboon. E&atlpolvtal ta autoteAn €pya Tplitwy m.x. dwroypadiec, Staypappota
K.A.TT., TOL OTIOLOL EUTIEPLEXOVTOAL OE QLUTO Kall Ta oTtoia avadEpovtal pall e Toug
OpPOUC XPNOoNC Toug oto «XZnueiwpa Xpriong Epywv Tpitwv».

©OE0)

[1] http://creativecommons.org/licenses/by-nc-sa/4.0/

Q¢ Mn Epmopkn opiletal n xpnon:

* 1ou 6ev mePAOPPAVEL AUECO 1] EUECO OLKOVOLLKO OPEAOC Ao TNV Xprion Tou €pyou, yLa
TO SlovopEa Tou €pyou Kot adelodoyo

* 1ou 6ev meplAapPaveL olkovouLKr) ouvaAlayn we npolnoBeon yla tn xpnon n npooBaocn
OTO £pyO

* 1ou 6ev nmpoomopilel oto SLavouEa ToU £pyou Kal adelodOX0 EUUETO OLKOVOULKO ODEAOC
(rt.x. Stapnuioelc) amod tnv poPfoAr Tou €pyou o€ SLASIKTUAKO TOTO

O Swaovyog pmopel va rapexel otov adelodoyo Eexwplotr adeLa va XpnOLLLOTIOLEL TO €pYO yLa
EUTTOPLKNA Xpron, Eepooov auTo tou {ntnbeL.

Oaldaoola Wnpata (A" pépog) 27


[1] http:/creativecommons.org/licenses/by-nc-sa/4.0/

Alatnpnon ZNUELWHATWY

Ornoladnmnote avamapoywyn N SLookeun Tou UALKOU Ba TtpeETmeL
va cUUTTEPLAQLUBAvVEL:

" 10 2nueilwpa Avadopadc

" 10 2nueilwpo Adelodotnong

= N 6nAwon Aathpnong ZNUELWUATWY

" 10 2nueilwpa Xpriong Epywv Tpitwv (epooov umtdpyel)

moll pe touc cuvodEUVOUEVOUC UTIEPOUVOECHOUC.

¢ OoaAacola WApota (A" pépog)
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>nueiwpo Xpnonc Epywv Tplitwv (1/4)

To Epyo auTO KAVEL Xprjon Twv aKOAoUuBwv £pywv:
Ewkoveg/Zxnuata/Awaypappato/Dwrtoypadieg
Ewkova 1: Copyrighted.

Ewkova 2: Copyrighted.

Ewkova 3: Clay sand silt triangle. Copyrighted.
Ewkova 4: Copyrighted.

Ewikova 5: AtBoyevi Wnuata. Copyrighted.

Eltkova 6: MikpookoTilkec SokLpEC aoBeotoAlBikwv. Copyrighted.
https://classconnection.s3.amazonaws.com/927/flashcards/68927/ipg/4-
61305062296255.jpg

2 Oolaocotlo whipoto (A’ pépog) 29



https://classconnection.s3.amazonaws.com/927/flashcards/68927/jpg/4-61305062296255.jpg

>nueiwpo Xpnonc Epywv Tpltwv (2/4)

Ewikova 7: Microscopic siliceous tests. Copyrighted.
https://classconnection.s3.amazonaws.com/927/flashcards/68927/jpg/4-
51305062269125.jpg

Ewkova 8: Fecal pellet. Copyrighted.
Ewkova 9: Copyrighted.

Ewkova 10: Microscopic cosmogenous spherule. Copyrighted. http://fce-
study.netdna-ssl.com/images/upload-flashcards/front/3/5/38653747 m.jpg

Eikova 11: H Nekpa ©aAacoa. Copyrighted.
http://budgetisraeltours.com/assets/tour images/1387804930 Dead Sea.jpeg

2 Oolaocotlo whipoto (A’ pépog) 30



https://classconnection.s3.amazonaws.com/927/flashcards/68927/jpg/4-51305062269125.jpg
http://fce-study.netdna-ssl.com/images/upload-flashcards/front/3/5/38653747_m.jpg
http://budgetisraeltours.com/assets/tour_images/1387804930_Dead_Sea.jpeg

>nueiwpa Xpnonc Epywv Tpitwv (3/4)

Ewikova 12: Manganese nodules. Copyrighted.
http://image.slidesharecdn.com/marine-sediments-1288451315-
phpapp02/95/whs-ocean-marine-sed-29-638.jpg?cb=1422570560
http://image.slidesharecdn.com/ch4-131212050612-phpapp02/95/ch4-13-
638.jpg%3Fcb%3D1386824817

Ewkova 13: Emlokomninon tov BaAdootlou nieptBailovtoc. Copyrighted.
http://geologie.vsb.cz/Sedimentologie/textova%20cast/sedimentacni%20prostr/HI

ubokomo%C5%99sk%C3%A9%20sedimenty soubory/image001.jpg

Ewkova 14: AANec taélvopnoetc. Copyrighted.

¥ Oaldocola wpota (A° pépog)
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http://image.slidesharecdn.com/marine-sediments-1288451315-phpapp02/95/whs-ocean-marine-sed-29-638.jpg?cb=1422570560
http://image.slidesharecdn.com/ch4-131212050612-phpapp02/95/ch4-13-638.jpg?cb=1386824817
http://geologie.vsb.cz/Sedimentologie/textova cast/sedimentacni prostr/Hlubokomo%C5%99sk%C3%A9 sedimenty_soubory/image001.jpg

>nueiwpo Xpnonc Epywv Tplitwv (4/4)

To Epyo auTO KAVEL Xprjon Twv aKOAoUuBwv £pywv:

Mivakeg

Mivakag 1: NMnNy&g Kat KATavouECS Twv Wnuatwv. Copyrighted.
Mivakag 2: Division and Diameter of the Sediment. Copyrighted.
Mivakag 3: Tayxvutnta BuBlong kokkwv. Copyrighted.

Mivakacg 4: PuBuol Wnuatoyéveonc. Copyrighted.

Mivakag 5: Major mineral groups in the Earth 's crust. Copyrighted.

Mivakac 6: Major classes of organic compounds. Copyrighted.

¢ OoaAacola WApota (A" pépog)
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