Summary Report on Cruise 5
R/V TE VEGA, Mombasa to Singapore, Autumn 1964
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m - Vicki Buchsbaum, Stanford University
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Since it was knowh that the cruise was to cover well over 5000
nautical miles of open sea, plans were nade ir advance: to organize
the major work of the ship around a community-type ecological study
of the mesopelagic or “DSL* biota. It was expected that students and
faculty would work together, as junior and senior colleagues, to joint-
1y plan and sxecute the project. Pormal teaching, in the form of pre-
scribed lecture and laboratory sessions, was to be minimized, and inso~
far as possible all instruction was to take place in the context of the
research project. Lectures were given vhen deendéd necessary by the
faculty, but much heavier emphasis was placed on: (1) active participa-
tion by all the students in all aspects of planning the work, operating
the instruments and gear, gathering data and organimms, working “f the
collections and data, analyzing and interpreting the data, and writing
up the results; (2) joint faculty/student seminars and discussions on
a variety of topics; and (3) assigned background reading in marine bio~
logy and oceanography. The approach reguired flexibility and the con-
tinuous evaluation of results and modification of plans, as is necessary
in any complex research program. The results ocbtained and the genexal
i:;pgns of the students indicstes to us it was well worth the effort

volved.
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Shore work in Africa, southeast Asia, and on islands in between,
provided desirable breaks in the mmin program, and offered opportunities
to examine a variety of different marine habitats (e.g. rocky shores,
coral reefs, turtle grass beds, estuaries, mangrove swanps, sandy beaches,
stc.). Pield surveys of most of these were undertaken, often followed
b.:d 1;}:0:&0:? study of specimens taken and discussion of observations
“and findings.

Some free time was made available to students who had special in-
terests and wished to follow up individual projects.

Assenbled, checked, and inventoried gear and supplies. Set up
and ;:wtad instruments (Beckman spectrophotometer, salinometer,
ete. ). ‘ '

Survey of reef and turtle grass beds; workup of collections and
‘#onation observations.

Trip to ':uvo Game Resarve —

Survey of mangrove swamps, upper Barbor

Collection of biota from floats and pilings, Kilindini Harbor

Testing of nets and trawls of various sizes and types

Familiarization with gear (e.g. BTs, bucket thermometers, meter
block, inclinometer, current meter, salinometer, depth recorder,
fathometer, sonar, etc.)

Designing and comstructiig plankton examination cells for use
mt Wy. fié‘a

Initial familiarization with common epipelagic and mesopelagic
plankton and nekton

Lectures on pelagic fishes and crustaceans

Assigned reading (four books) on marine biology and oceanography

Seminar on dangercus uarine animals

Selection by students of the particular plankton groups in which
each would specialize

Discussion and plans for work on mesopelagiccommunity

Nade numerous trips to reefs and other shallow water marine asso-
ciations. Some trig: made in collaboration with British reef
scologists working in the area.

Several fish poisoning stations were made, both with and without
SCUBA gear.

Laboratory survey of common reef fishes, algae, and corals and
other invertebrates. ,

Made survey of food habits of large variety of reef fishes through
field observations and stomsch analyses, then nade field studies
to check sources of foods and hadbitats of fishes. _

CGImt::&m examined microfauna z;: uugte& spots on reefs.

Tes nd u underwater photographic equipment

Held seminars on types of coral reefs, and on the structure, zona-
tion, and dynamics of reef communities. -




" Work on individual student problems.
Took trip to #runn Island to see Hational Park

Paily trawling and wa:kinq up of pelagic animals taken and physi~
. ¢al data collacted.
Review of pelagic work thus far, analysis and discussion of data
Lecture and discussion on the fature of hiotic communities
Breakdown of study of mesopelagic community or “DSL comsunity*™
into three aspects, each aspect to be tackled by 1/3 of the
student body working as a small group.
%ﬂ: behavior and pattern of the DSL under various
ons and at different times of day and nighty
mlation of DBL behavior with physical variables.
population group:s relation between numbers and distribution
o!.. pehg ¢ organisms and strata of DSL: vertical move~
ments and migrations of speciess change in composition
at mesopelagic community with shift. in longitude.
Pood group: in charge of analysis of data on food habits
az mesopelagic fauna, with the object of trying to get
a picture of food relations in the community.
Work was organized so that each student (1) spent alternate days
““on deck I{streaming and recovering the gear, taking hydrologic
and metesrological data) and in the lab, carrying out prelimin-
&ry sorting of plankton collections: (2) was xesponsible for
making identifications and counts of species, and determining
food habits of species, within a particular taxonomic group of
organismey (3) and was a member of ons of the three groups qut-
lined above (sonar, population, and food groups), charged with
mk;ng ‘thy and analyzing data collected by the whole student body
aculty.
Seminkr on selected cases of symbiogis in marine situations.
Stormy weather restricted work for 3 days.

Trips to smdy and collect reef organisms in a variety of reef
situations, from outer reef margins to protected lagoon reefs,
on Funidu and Mulele islets, am.« Atoll.

Continuved workup of trawled collections to bring biological re-
cords up to date.

Lecture on atolls and atoll reefs -

Free time for work on individual problems by students.

acmtian af t:m&;ng in epi~ and mesopelagic leveis, and workup
of collections.

Seminar reports by sach student on results obtained so far with
particular taxonomic groups; species found, distribution and
numbers in relation to DSL strata, and food habits.

Seminar report by sonar group.

Discussion of information ne«hd to complete comsunity amﬁy
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Three day trip into interior of Ceylon
Work om plankton collections on board ship to bring project re-
cords up to date

Group planning of work to be done while crossing Bay of Bengal

Day and night trawling, and workup of catches

D8L :mim, relating our results so far with the work of others
a her

Ship stopped on dead calm sea for two days, for prolonged con-
tinuous monitoring of sonic scattering layersy night light
stations, collection and study of luminescent organisms, etc.

Completion of all trawling operations, and identifications and
counts for most groups of planktonic organisms insofar as this
could be done on the ship

Preparation of outline for a single long papar on the results ob-
tained, to be written by all faculty and students.

Picked up Thai scientist, Thumnoon Sunpanish, for work aboard

Obsexvation and collaction of organisms from rocky shores and
adjacent silted reefs ‘

Shipboard conferences with students on writeups of sections of
paper on main project

Day and night collecting and observation on island reefs

Trip to reefs and £jords of nearby island, Goh Pipithall

Fish poisoning stations made

Plankton hauls for visiting Thai scientist

Faculty conferences with student groups dealing with sonar, popu-
lation, and food aspects of the community study. wWriting and
preparation of plates for final paper.

Clem nylm stowage of equipment, packing of specimens and per~
sonal gear. z N
Completion of all sections of the project paper, in rough draft.
Agreemant by Dr. Bradbury to supervise final editing of paper,
checking of field identifications of pelagic species, etc.




“Beological studies on the animal community associated with
sonic scattering layers in the equatorisl Indian Ocean, con-
ducted on R/V Te Vega in October and November, 1964."

Introduction
The expedition and persoanel
Statement of problem, scope of research, limitations
Bquipment and methods
Trawling Station data _ 5
Chart showing track of Te Vega and all station locations, with
depth profils
Table of station data
Profile disgrams of all trawls
8T and othar data
Discussion
Sonic scattering pattarn, shallow and deep layers
37 hour continuous recording in Bay of Bengal
Comparison with diurnal picture obtained in various localities
from recordings masde every 3 hours
Generalized scattering pattexn for torial Indian Ocean
Bignificant variatipns in pattesn, discussed in relation to
variations in light, etc.
Comparison of findings with the work of othexs
Annotated checklist of the macrofauna of the mesopelagic community

Siphonophores

FPishes :
Distribation and anundance of mescpélagic organisms
Table showing distribution and abundance of all apecies
Change in composition of the mesopelagic community with longi-
~ tude, from Mombasa to the Niecbar Islands .

Piurnal movenents of selected apecies populations, and correla-
tion of common spescies with particular levels at particular
times of day and pijht

Pood relations in the mesopslagic comemnity ,

Table of foods eaten, based on stomach analyses, for all common
species for which data could be obtained '

Food web diagram, and characterization of food habits of selected
growps of organisme

.- Discussion
General discussion of results obtained

Summary _
Literature cited



Ma@tximtet mmmmmmmmkatmmin
around a single broad and %my—amd ressarch project, planned and
‘earried out Wﬂﬁ‘“i{. faculty and students, was generally suc-
ceasful. The procedurs recomended for future cruises. Bowever,
it requires not only a faculty experienced in the conduct and super-
vision of research and congenial to one another, but also a studant .
‘body of high calibre such as might be draws from among predoctoral
students at major universities. The good students in our group xes-
ponded magnificently to the challenge and became truly junior mxm
gues; the two poorest onec performed little better than technicians,”
and contributed little intellsctually, though came well recommended.
The ship and its gear proved adequats for the project, though by ne
means ideal. BHBowever, the intsllectual quality and enthusiasm of the
students iuammhmimmt factor in the success of a project
such as we undertook, than the refinsment or sophistication of the
gear, as long as certain standards are wet. Indoed the necessity to
improvise and "make do® with what is availsble in itsalf provides
a2 desirable stimulus and intellectual challenge to a competent and
ensxrgetic group. Paericdic interruption of 2ffort on the main project
for:: work on other and unrelated things is highly desirable, and all
students should be encouraged to undertake small individual projects
of their own, and allowed time to work on them.

Donal P. Abbott
Chief Scientiat, Cruise S



