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ABSTRACT

often considered a rerativery ninor component of

seawater, dissolved organic matter (DoM), measured in terns

of carbon, has come to be recognized as an important rink

between the various biorogicar, cheuricar and geological

processes in the ocean. Although there has been rather

extensive research on the origin and utirization of row

molecular weight Dol.t, l i tt le such work has been carried out

on dissorved macromorecules. A component of this high

molecul-ar weight DOM is the molecul_e of heredity,

deoxyribonucleic acid (DNA). rt has been hypothesized that

this polymeric compound may be important in the cycring of

high molecular neight DOM.

The cycling of organic matter is effected by the

activity of bacteria and other microorganisms due to their

small size, abundance and rapid potential growth rates. one

way to assess the irnpact that the nicrobiar food web has on

carbon flow in the aquatic ecosystem is to monitor the

rerease and cycling of the dissorved nucreic acid, DNA.

This study was designed priurariry to develop a sensitive and

convenient nrethod for neasuring dissolved DNA (D-DNA) in

seawater. The secondary task was to evaluate the nethod in

the field and to test several ecorogicar hypotheses

concerning the. production of D-DNA in the ocean, hence, the

potential impact of the nicrobial community on the cycring



of DoM.

Fulfi l l ing the prinary task, a method has been

developed for neasuring D-DNA in seawater. rt is unique in

its sinplicity and can detect dissorved DNA concentrations

as low as LOO ng DNA in seawater. The method employs

cetyrtrinrethyrammoniun bromide (crAB) as a precipitating

agent for dissolved nucreic acids and the DNA specific dye

diaminobenzoic acid (DABA) for the guantitative analysis of

the D-DNA in a sampre. rn sunmary, soluble nucreic acids

are precipitated as CTA-salts, f i l tered onto combusted

whatman GF/F firters and anaryzed spectrofruorometrically

using DABA.

The CTAB/DABA nethod was initially tested in Kaneohe

Bay, oahu, Hawaii where the D-DNA concentrations measured

using the GTAB/DABA method (Lo-i-6 pg DNA 1-1) were found to

be sinirar to previous measurernents in a variety of aguatic

habitats. subsequentry an extensive examination of the

distribution of D-DNA was conducted in the nerit ic southern

ocean in conjunction with the RACER (Research on Antarctic

coastar Ecosystem Rates) prograrn from December L9g6 - March

l'987, a period which encompasses the massive spring bloom

obsenred in that region.

I had predicted that early in the Antarctic summer D-

DNA concentration wourd be low, and that there woul-d be a

tine dependent and significant increase in concentration of

D-DNA during and following the spring bIoom. However, an
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antethit ical situation vras obsenredi fn the beginning of the

sampling season there was a measurable surface concentration

of D-DNA throughout the study area (2-2o ttg I-1) , then in

the weeks and months that fol lowed D-DNA declined to berow

the detection lirnit of the CTAB/DABA nethod at most stations

by Feburary. A detailed protocol for the CrAB/DABA rnethod

and exaurination of the results obtained are presented in the

fol lowing study.
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