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If Water were removed from the ocean, the ocean floor Would look I|ke
snow-capped mountains. The “snow line”, the level below which there is
no calcium carbonate preserved in the sediment is called the Calcite
Compensation Depth (CCD). At the CCD, the rate of CaCOs input equals
the rate of dissolution. Below the CCD is where the red/brown clay (and in

places S|I|ca) accumulates

CaCO, accumulates above CCD

CaCo0), dissolves below CCD |
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K " has been determined 1n the laboratory five tumes over a period of 20 years (at one
atmosphere, 25°C and S = 35):

i SOURCE stp,calcite stp aragonite-
(moles kg™ )" X 10’
Maclntire (19965) 4.57 (£0.36)
Ingle et al.(1973) 4.50 (£0.10)
Plath et al.(1980) 4.70 ( £0.10)
Morse et al. (1980) 4.36 (+0.20) 6.65 (+0.12)
. Mucci (1983) 4.30 (£0.20) 6.65 (£0.12)

Mean 4.50 (+0.17) 6.65 (£0.12)

D T D T

LR e AE A o AT A L AR D LR e

'[,‘:’:1 f“;:)‘:?' N T T > SRy 57 T AT D '[,‘.’:1 f\\':)‘:?'
"."O'_.{#N

LA Pl Y W > F g ’ N SV 2 SR, N SV Dol Yo

- :;_,-" TN *5 4 ; - 5 - 4 ; - e LA TN *5 Lk ; - 5 :;_,-" TN *5 4

- SN Soad RS . Fanl J _‘i L3} g2 N w s e ’,_"i A} eIV | 1 e o

< M < L8 S ASVRAT (R TN < M > o < M

-~
v



3.0 ’Nf_.A -):(""gﬁ‘- l_'."‘_’ L P ' o _’ C 1 gﬁ‘ '_'.-"_’ & e .N_.A _’ C 1 gﬁ‘ '_'.-"_’ & e ’Nf_.A <(‘..‘gﬁ
\,’C-'.;Z,j:".,';"‘_.‘,'f":v."-"-f‘;_i\{c-(;j,‘ﬁ: -."'g_‘f v alr 54 "~. 'é‘ '?' 3 L‘f W “.".‘.‘;_)"'/‘_'.:.;:’Vj: '-.""A_‘f v alr 54 "~. 'é‘ '?' 3 L‘f W ‘.""“‘;—"‘,'C".}»j:»l?'l_-‘-'f":".‘
33, - RGN SV, & I *\‘so P s, " '& ey no 1' SOV, B A IR *\‘so P s, " '& B3 RGO N 3V, & IR RO K S e VL & Y
PR PR AR e R RO TR A daR o o LA Yk RITRD AR B ok oo ,4. BRI AT h .»4'»';. AP TR AR
S BT N T TR e T e, s ) e N T AN e R s NS BT N i T T ]
.v‘:< ”4«? ‘:?’« ‘3\ ‘7-’ y:::‘)‘ ‘ 4(' ‘1)" ‘3\ 7-’ y:::‘)‘ v‘:( 4(' ‘1)" ‘3\ 7-’ y:‘:‘)‘v‘:( "4(' ‘:?’« ‘3\ ‘7-’ y:::‘)‘ v‘:( 4(' ‘1)" ‘3\ 7-’ y:::‘)‘ f:( *r ‘:’,"«“3.?}‘

& o) ;.".".9'}—51' A oy S N ) ;.".".9'-.—;,4, R ;"""71_'4 W %} L SRR R By S U
,'-f‘.':-'-}f.’~\‘ % .aw: "23{ ‘{‘“ }r. S ’vt;f"t:{f C"“{?";:‘:}fv];,‘}»"ﬁr"’..3.."."&? fr“‘{‘* S0 B ~: "23{ {‘_‘.,« S0 .., v: "9.3{ {"« A ’v:\wtya
3 {{g' FAT {5&","';:.:?‘.'54&.1.""' e (,;gnf»n—“":'%a Yi ,g“ ws Yi ,g“ w,; Y (,g“»v;a—“-’:'%&.,.-'f
iy Lo t ';4‘! kﬁ\""“ c'""‘}";';,, o .Fé‘i‘:"‘:l\h"‘ '.f‘":“}k':';:d,‘f k'r“é\".s,"'\ c'""‘t , k'r“é\".s,"'\ c'""‘t , k'r“é\".s,"'\ h}':";y ‘\‘lk_'}fé
s ?f :? i r’»’ \‘_'_" .\?{i"',l",‘r‘-f'ﬁr & '\‘_'_" ‘\?"i "I’ r’»’ \‘_" "I’ \‘_" "p \‘:?‘\?"i;"/’. S

Salmity Dependence of K,": The apparent snlublllty product increases about 3% per 1
salinity unit increase. Smce sallm‘ry changes 1n the deep sea are typically much less than
this, this 1s insignificant.

Pressure Dependence of K¢,': The effect of pressure 1s the most important environmenta
variable affecting the solubility product of CaCO;. K ;" increases with increasing
pressure. Thermodynamically, the pressure effect 1s related to the partial molar volumes
of Ca”, CO5;™ and CaCOs. Like free energies, the partial molar change for the reaction i
calculated from the sum of the products minus the sum of the reactants:

AV =Vea +Veos —Veacos

The AVTr for calcite 1s negative meaning that the volume occupied by CaCOs 1s greater
than the combined volume of Ca”" and COs” in solution and CaCO; becomes more
soluble w1th depth |
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Plessme and temperature effects on snlublh‘ry "
Saturation [COgE_] (1075 mole/kg) |

! Temperature °C Pressure. atm™ Calcite Aragonite i
24 | 46 66 |

2 | 48 69 |

2 250 71 101 ?

2 500 106 152 |

F< a pressure of 100 afm = 1000 meters water depth i

e

Temperature Dependence of K,': CaCOs3 1s an unusual mineral 1n that 1t 1s more solublei
at lower temperatures (K s,” increases with decreasing temperature); the effect is only |
about 4% over a temperature range of 20°C. Since the temperature range in the deep sea
1s only a few degw:ees thls 1S Ilﬂt unpﬂrtant
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' Figure 32 The saturation curve of CO3%-

i ' concentration versus depth for calcite, CaCOs. The
theoretical relationship is given by the solid line; crosses
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Depth, m (ft)
F 0
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Sea floor spreading and sediment accumulation. Relationships among carbonate
compensatlon depth, the mid-ocean ridge, sea floor spreading, productivity,and destruction that
allow calcareous ooze to be preserved below the CCD.
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Quartz concentration greater
than 15% by weight

) Lithogenous quartz in surface sediments of the world’s oceans. High amounts of
microscopic lithogenous quartz in deep-sea sediment match prevailing winds from land (arrows).
.. SeaStar SeaWiFsS satellite photo (inset) on February 26,2000, shows a Sahara dust storm off the
g northwest coast of Africa that has spread out for 1000 miles (1600 kilometers) across the Atlantic
. Ocean.
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' Distribution of calcium carbonate in modern surface sediments. H igh

percentages of calcareous ooze closely follow the mid-ocean ridge, which is abovc the JBCOCQ -
T T A e T O T e s I



Exlensive coverage of nodules
locally exceeding 90%
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Percentage of deep-ocean floor covered by pelagic sediment types
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Summary of Dating Techniques

Feasible Dating

Method Range (years) Types of Material Datable
C14 0-40,000 carbon-bearing materials—
shells, organic matter
Sis2 0-2,000 diatom- and radiolarian-rich
deposits
Pa23! 0-120,000 deep-sea sediments, manganese
nodules, corals
Thz22 0-40,0000 deep-sea sediments, manganese
nodules, corals
K-Ar 60,000 and older volcanic materials
FISSION TRACKS older than several  volcanic materials
hundred thousand
years
Bel© up to 10 million manganese nodules
MAGNETIC STRATIGRAPHY 0—4.5 million deep-sea sediments

BASED ON K-Ar
MAGNETIC STRATIGRAPHY—
EXTENDED CHRONOLOGY 4.5—150 million

deep-sea sediments
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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 whipata (B* pépog) 17
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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 whipata (B* pépog) 19



http://eclass.uoa.gr/courses/CHEM162/

>NUelwpo Avadopagc

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

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

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

¢ Oohacola Wnpota (B° puépog)
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http://opencourses.uoa.gr/courses/NOC83/

>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.

Oalaoola Wnpata (B pépog) 21


[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.

¢ Oohacola Wnpota (B° puépog)
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>nueiwpo Xpnonc Epywv Tpitwv (1/3)

To Epyo auTO KAVEL Xprjon Twv aKOAoUuBwv £pywv:
Ewkoveg/Zxnuata/Awaypappato/Dwrtoypadieg

Ewkova 1: Formation and Distribution. Copyrighted.
http://ocean.stanford.edu/courses/bomc/chem/lecture 14.pdf

Ewkova 2: Diagramme carbonate ion concentration. Copyrighted.
http://ocean.stanford.edu/courses/bomc/chem/lecture 14.pdf

Ewkova 3: Sea floor spreading and sediment accumulation. Copyrighted.

Ewkova 4: Distribution of neritic and pelagic sediments. Copyrighted.
http://www.iupui.edu/~g115/assets/mod06/sed distribution sm.jpg

Ewkova 5: Wind-derived quartz in ocean sediments. Copyrighted.
http://home.hiroshima-u.ac.jp/er/Resources(2)/Image1933.gif

¢ Oohacola Wnpota (B° puépog)
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http://ocean.stanford.edu/courses/bomc/chem/lecture_14.pdf
http://ocean.stanford.edu/courses/bomc/chem/lecture_14.pdf
http://www.iupui.edu/~g115/assets/mod06/sed_distribution_sm.jpg
http://home.hiroshima-u.ac.jp/er/Resources(2)/Image1933.gif

>nueiwpo Xpnonc Epywv Tpltwv (2/3)

Ewkova 6: Distribution of calcium carbonate in modern surface sediments.
Copyrighted. http://image.slidesharecdn.com/oceansediments-121120053930-
phpapp01/95/ocean-sediments-32-638.ijpg?cb=1353390077

Ewkova 7: Distribution of manganese nodules on the sea floor. Copyrighted.

Ewikova 8: Percentage of deep ocean floor coverage by pelagic sediments types.
Copyrighted.

Ewkova 9: Graphs showing PAH, lead, and zinc concentrations in sediment core.
Copyrighted. http://pubs.usgs.gov/circ/circ1171/images/core graph?2.jpg

¢ Oohacola Wnpota (B° puépog) 24



http://image.slidesharecdn.com/oceansediments-121120053930-phpapp01/95/ocean-sediments-32-638.jpg?cb=1353390077
http://pubs.usgs.gov/circ/circ1171/images/core_graph2.jpg

>nueiwpa Xpnonc Epywv Tpitwv (3/3)

To Epyo auTO KAVEL Xprjon Twv aKOAoUuBwv £pywv:

Mivakeg

Mivakag 1: Copyrighted.
http://ocean.stanford.edu/courses/bomc/chem/lecture 14.pdf

Mivakag 2: Pressure and temperature effects on solubility. Copyrighted.
http://ocean.stanford.edu/courses/bomc/chem/lecture 14.pdf

Mivakag 3: Summary of dating techniques. Copyrighted.

2 Ooldoota whipoto (B' pépog) 25



http://ocean.stanford.edu/courses/bomc/chem/lecture_14.pdf
http://ocean.stanford.edu/courses/bomc/chem/lecture_14.pdf

