Form Approved

Report Documentation Page OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it
does not display a currently valid OMB control number.

1. REPORT DATE 3. DATES COVERED
30 SEP 1997 2. REPORT TYPE 00-00-1997 to 00-00-1997
4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER

Quantitative Chemical Mass Transfer in Coastal Sediments During Early
Diagenesis: Effects of Biological Transport, Mineralogy, and Fabric

5b. GRANT NUMBER

5c. PROGRAM ELEMENT NUMBER

6. AUTHOR(S) 5d. PROJECT NUMBER

5e. TASK NUMBER

5f. WORK UNIT NUMBER

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION
University of Southern Mississippi,lnstitute of Marine Sciences,Stennis REPORT NUMBER
Space Center ,M §,39529

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’'S ACRONYM(S)
11. SPONSOR/MONITOR’ S REPORT
NUMBER(S)

12. DISTRIBUTION/AVAILABILITY STATEMENT

Approved for public release; distribution unlimited

13. SUPPLEMENTARY NOTES

14. ABSTRACT

15. SUBJECT TERMS

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF 18. NUMBER 19a. NAME OF

ABSTRACT OF PAGES RESPONSIBLE PERSON
a REPORT b. ABSTRACT c. THISPAGE Sa_me as 2
unclassified unclassified unclassified Report (SAR)

Standard Form 298 (Rev. 8-98)
Prescribed by ANSI Std Z39-18



QUANTITATIVE CHEMICAL MASS TRANSFER IN COASTAL
SEDIMENTS DURING EARLY DIAGENESIS: EFFECTS OF
BIOLOGICAL TRANSPORT, MINERALOGY, AND FABRIC

Yoko Furukawa
Institute of Marine Sciences
University of Southern Mississippi
Stennis Space Center, MS 39529
phone: (228) 688-5474 fax: (228) 688-5752 iemakof@zephyr.nrlssc.navy.mil
Award #: NO0014-97-1-0873

LONG-TERM GOALS

The long-term goal is to develop a better mechanistic and quantitative understanding of the effects of
biologically-enhanced transport, mineralogy, sediment fabric, and particle surface chemistry on the
biogeochemical dynamics of coastal marine sediments.

OBJECTIVES

Objectives for FY97 were (1) to establish field methods to quantify biologically-enhanced mixing, and (2) to
initiate the quantification of the mixing.

APPROACH

Approaches during FY97 included (1) designing and deployment of deliberate particle tracer experiments to
guantify the rate of biologically-enhanced mixing at a coastal field site, and (2) establishment of dissolved O
as a tracer for the study of pore water irrigation in high spatial resolution.

WORK COMPLETED

Field experiments at North Key Harbor, Dry Tortugas, Florida, included solute distribution and sediment
chemistry analysis, as well as the deployment and analy&3-tifbeled organic matter (OM) tracer
experiments. The experiments were carried out in collaboration with D. Lavoie (NRL) who conducted
burrow characterization, microfabric analysis, and physical property analysis for the study area sediments.
Using the burrow statistics from D. Lavoie and spatial distribution of pore water solute species, the tube
model (Aller, 1980) was employed to calculate horizontally-averaged depth profibeaofl@ flux

enhanced by burrow irrigation.

RESULTS

The tube model calculations indicate that (1) a small amount (~0.5 % of the bottom water vajue) of O
penetrates as deep as the burrow depth despite the measmieddoprofiles indicating @depletion within

4 mm of the sediment-water interface, and (2jl@ is increased by 220 % due to burrow irrigation. The
results from*C tracer experiments show that majority of organic matter is metabolized within 30 minutes of
deposition, possibly due to the highflix as the calculations indicate.

IMPACT/APPLICATIONS

The horizontally-averaged.@rofile and Qflux tell us that the traditional, horizontally layered (or zoned)
approach for the sediment geochemistry does not work in heavily bioturbated coastal sediments. Burrow
irrigation has to be integrated as one of the most important parameters when quantifying the geochemical
behavior of coastal sediments using reactive transport models.

TRANSITIONS



The field-collected parameters are being used by P. Van Cappellen (Georgia Tech) to test the improved
version of STEADYSED, which include calcium carbonactions and thus calculate pH and alkalinity
more accurately than the previous version.

RELATED PROJECTS

» The geochemical environment for the formation of micrite, the most significant post-depositional
microfabric alteration in Dry Tortugas sediments (Furukawa, et al., 1997), is being quantified using the
field data and the analytical TEM at NRL which is expected to be operational in November, in
collaboration with D. Lavoie and PJ Burkett of NRL, as a part of the NRL 6.1 Microenvironmental Studies.

» The comprehensive geochemical scenario for the early diagenesis of Dry Tortugas sediments is being
studied by participants of the Dry Tortugas experiments of ONR-funded, and NRL-managed, CBBLSRP
(A. Shiller, C. Bunner, and myself, USM; C. Nittrouer, SUNY; D. Lavoie, NRL)
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