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LONG TERM GOALS

This new project is to completasgoing studies of co&sd bioluminescence, to prepare
an analytical review of marine bioluminescence, and to establish a welopaugine
bioluminescence.

OBJECTIVES

Three principal elements ofir interests in cosa bioluminescence will be

investigated. Counterillumination in the midshipman fish Porichthipeginning to be

well understood from our previous workefRaining objectives are investigation of
counterillumination in luciferin deficient animals and examination of the visual element
of the the photophore control loop that must be involved in cdllatemation.

Excitational membranphysiology in dinoflagllate luminescence will be examined

using newly available mibds. Work on bioluminescence in nutrientlayg and

population dynamics will continue with emphasis on marine snow and thin layers.

The _analytical review of marine bioluminescence will emphasize aspects of
luminescence of Navy relevance against &femund of general signdance of
luminescence to biological oasagraphy, and it detail ONR contributions.

The bioluminescence web page witbvide eliable information on the currentatus
of understanding of marine bioluminescence. It is hoped, witicgaation of most
active researchers in the field, that the web pagepwolNide eliable infomation for
Navy planners and also serve as a research forum for researchers.

APPROACH

Coastal Bioluminescence: Work on Porichthyd @ontinue using laoratory reared and
trawled material to@nduct predtion experiments in large aquaria to evaluate the
significance of counterillumination to reducing predation. Dinoflagellate excitational




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 acurrently 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

Marine Bioluminescence: M echanisms and Evaluation £b. 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 California at Santa Barbara,Marine Science | nstitute,Santa | REPORT NUMBER
Barbara,CA,93106

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 Same as 3
unclassified unclassified unclassified Report (SAR)

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



physiology Wil be studied using confocal micragzy, ionophores and dyes to assess

ionic control of light emission from luminescent microsources. Bioluminescence in
nutrient cycling and pogation dynamics research will emphasizeorlwon marine

snow luminescence and an attempt to detect and deteterming the possible significance of
bioluminescence in thin layers.

The analytical reviewnvolves interpetation of the published literature as well as
available documents relating the bist of the Navy effort in theidld.

The web page is designed to function at two levels. At the primary levehiafian
will be reviewed by an adwisy canmittee and separated into basitormation for
rapid assimilation and brief but detailed bgoundaccounts of important sjdrts. A
secondary level iN contain material that is the nesnsibility for content andeliability
of the individual sources and wpkovide links to other web sources efgvance to the
subject.

WORK COMPLETED

During the summenon-luminescent Porichthys from Puget Sound were shown to be
able to counterilluminate when fed luciferin that is lacking in gogiulaton. Preation
experiments are iprogress using year-old fish as predators on jiegmith or without
luminescence capabilities.

Methods have been developed in the dinalide excitation studies that permit the
best visualization of luminescent micoosces know to us. Using these techniques, work
is in progress on the role of cyt@d&tal structures on circadian movement of the
microsources starting with the effects of depolymerization of actin cytoskeletal
elements.

Work on nutrient cycling and populatialynamics includes a study on luminescence in
marine snow that has just been completed and is deseniged NO0014--89-J-1736.

The bioluminescence web page has been established, is ready for use, and can be found
at http://lifesci.ucsb.edu/~biolum/

RESULTS

See work comleted.
IMPACT

The Porichthys study is the first investtgon detailing the phenomenon of counter-
illumination in a fish with neurally controlleghotophores and is interesting as an
experimental system because in it the availability of luciferin can be manipulated and
because of the unique requiremtartmechanical and optical excitation taluce
counterilluminaton. That the Puget Sound fish were found capable of



counterillumination when provided with luciferin raises the question of the extent of
isolation of thapopulationfrom midshipmen fish with luminescence cogtgncy,
namely those south of San Francisco,rtbehernlimit of the natural luciferinsurce,
the ostracod Vargula.

In respect to dinoflagellate luminescence excitation the steps in triggering of
luminescence are not fully known in any organism exceptdsia. While there is

evidence that dinoflagellate bioluminescence is triggered by admisspiwatohs to the
vicinity of the luminescent microsirces, understandinglecking as to how mechanical
stress might bring this about. A successful outcome to the current study could contribute
to understanding this connection and possibly usefully contrast animal and plant cell
excitatory processes, and perhaps even suggest methods of luminescence control.

Perhaps the most significant outcofrem our study of luminescence in marine snow
might be to illustrate a general role of bioluminescence in material flux in the sea.

The intentions in establishing the web page were to (1) provieléadle urce of
information and guide to infaration and resurces for Navy planners with interests in
marine bioluminescence, (2) provide a forum for infation exchange among
investigators in the field, and (3) serve as an mfttion source to students interested in
the subject.

TRANSITIONS

The web page has the potential to facilitiate the flownfdfrmation on marine
bioluminescence amongisntists, Navy planners analdustry so as to clarifgroblems
of mutual interest and speed their solution.

RELATED PROJECTS

It is anticipated that collaboration with David Lapota (SNWSC, San Diego) will
continue on long term co@d bioluminescence including development of a new
bioluminescence detector specificdity coasal operations. Collaboration with
Alldredge involving our joint AASERTdllow will continue.



