ISOTOPIC TRENDS OF CALCAREOUS PLANKTON ACROSS THE EQUATORIAL PACIFIC
HIGH PRODUCTIVITY ZONE

A DISSERTATION SUBMITTED TO THE GRADUATE DIVISION OF THE
UNIVERSTIY OF HAWAIIl IN PARTIAL FULLFILMENT
OF THE REQUIREMENTS FOR THE DEGREE OF
DOCTOR OF PHILOSOPHY
IN OCEANOGRAPHY

DECEMBER 1982

By

Witllam J. Showers

Dissertation Committee

Stanely V. Margolls, Chairman
Peter M. Kroopnlick
Keith E. Chave
Fred T. Mackenzie
Fritz Theyer



iv

ABSTRACT

This Investligation compares zona! oxygen and carbon Isotoplc trends
of planktic foraminifera and nannofossils from plankton and core top
samples to physical-chemical and blologically related hydrographic
vartables In the central Equatorial Paciflic. Particle standing stock
measurments and mass flux measurments were made with the plankton
col lectlions to asses the quantity and quality of material |eaving the
surface waters and falling to the ocean floor.

The thermal structure and surface current circulation intensity
controls the positions of the nutrient, ch! a, fluorescence and ATP
concentrations. Seasonal, and year to year changes in the thermal
structure and current clirculation Intensity produce variations In the
concentrations of these parameters., These concentrations are highest
at the equatortial divergence and the geostrophic ridge.

Mass flux measurements show a significant correlation to surface
water productivity. Particle standing stock of surface waters show
a sligniflcant correlation to productivity during periods when particles
In the surface waters are primarily of biological origin. When [arge
quantities of particles from an outside source are present In surface
waters, no significant relationship between particle standling stock
and productivity exits, and mass flux correlatlons to particle standing
stock during these periods Is not significantly high elther.

Carbon Isotopic values of the ZCO2 dissolved In seawater less
than 500 meters in depth in the central Equatorlal Paciflc Is directly

related to density. &018 and 8C13 values in core top and plankton tow
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foraminifera show no significant correlation. &018 and §C13 values
for core top nannofossils do show a significant correlation. The
seasonal repllicate sample~d!fference varlations (Isotopic homogeneity
of the foraminifera population) of the oxygen Isotoplc values of surface
and intermediate water dwelling planktic foraminifera Increase with
Increasing surface current clirculation Intensity. Carbon Isotopic
replicate sample=-differences do not show seasonal trends and Increase
in the shallow water dwelling specles. The §018 values of Pulleniatina
obliquiloculata are in equilibrium with the ASigma T maximum (maximum
change In water column density), while in Globligerinoides saccullfer,
3018 values are 0.5 per mll depleted with respect to the 25
meter/productivity maximum water temperature. Both species correlate
to these hydrographlc boundary temperatures with an R2 value of 0.8169.
The F Test of this correlatlon shows a signlficance level of ,999,
Oxygen Isotopic values of both species of planktic foraminlfera are
generally more positive at the equator and more negative In the Counter
Current indicating colder and warmer Isotopic temperatures,
respecitvely. 8C13 values of P, obllquiloculata have the same zonal
trend as the 6013-2002 values of the ASigma T maxImum, but are 0.6 to
1 per mil heavier. &6C13 values for G. saccullfer show no relationship
to any hydrographic boundary 5C13-2002 values. When §C13 values for
core top G. saccullifer are compared to nannofossi! &C13 values, a
qualltative relationship with surface water productivity exists, This
relationship, or the trophic carbon productivity Index (TCPX), shows
that differences In 8C13 values between core top G._ saccultfer and

nannofossils Increase with increasing surface water productivity. This
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Index may be useful for Investigating past surface water productivity
changes In the Equatorial Pacific by down core isotoplc analysis of

both foraminifera and nannofossils.





