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ABSTRACT

Thc surfacc rcactions of various substrata with scarvatcr wcre invcstigatcd using sophisticatcd

surfacc anall'tical tcchniqucs. Laboratory cxpcrinrcnts involved protein amcnded scawatcr. Ficld

cxpertmcnts involvcd dcplopncnt of calcitc samplcs in a dcpth profile at a station in thc North

Pacific.

Protcin adsorption was modcled aftcr thc Langmuir and Freundlich isothcrms. Thc Langmuir

isothcrnl fit adsorption onto mctal substratcs that havc a thin film of rcspectivc native oxidcs on

thcir surfaccs. Chcmicallv incrt surfaccs of Tcflon (PTFE) and Pyrcx followcd thc Frcundlich

isothcrm. 'I'hc 
exccptions to thcscs trvo modcls rvcrc titanium oxidc and polycarbonatc surfaccs

that fcll in bctu'ccn thc Frcundlich and Langmuir modcls. Conformational changes of protein

structurc upon adsorption rvcrc obscrvcd by Fouricr Transform lnfrared Rcflectance-Absorbance

Spcctroscopl'. Additionally, charge transfcr rcsistancc of surfaces rvas dcmonstrated to increase as

a function of protcin covcragc u'ith clcctrochcmical impcdance spccrroscopy.

Carbonatc mincral surfacc rcactions lvcrc invcstigatcd u,ith thc atomic forcc microscope . A

sampling nlcthod u'as dcvclopcd in *'hich samplcs rvcrc hung on a sedimcnt trap array line for a

thrcc day pcriod. Changcs in thc surfacc nrorphologics rvcrc cramincd at nanometcr rcsolution

and could bc explaincd bv thc rvatcr chomistrics occurring at dcpth.

Samplc surfaces cxposcd in thc uppcr two hundrcd mctcrs of the occans acquircd a fihn. It is

postulatcd that thc film is composed of organic material adsorbcd from dissolved organic matter

found in surfacc scalvatcr. Samplcs dcplol'cd dccpcr had dissolution fcaturcs. Samples hung at

450 m and 500 nr had snrall etch pits, and at 550 m the surfaccs had rhombic etch pits similar to

thosc obscrved bv Hu-l-Nl;.r\ el al. (1992\ Maximum surface roughncss was observed at dcpths

bctrveen 550 m and 650 m. From thc cxtcnt of acquircd surfacc roughncss the amount of calcite

that had dissolved u'as calculatcd. A model rvas put forth uhich prcdictcd thc amount of calcium

=

=
==
=
===
===
=
=

=
_--=

=
----
-
---

:-
--
-

--

-
--

-:

=---

-



carbonatc that could dissolvc duc to thc dccomposition of biomass. Thc scdimcntation flux of frcc

coccoliths would complctcly dissolvc bctrvccn thc dcpths of 550 and 650 m duc to thc mcasurcd

dissolution ratc.
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