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FINAL REPORT Sea Grant Project R/CZ-172

Exploring the 1990s: Investigation into Factors Controlling Siliceous Microplankton
Distribution in Santa Barbara Channel

Prepared by E. L. Venrick, Integrative Oceanography Division, Scripps Institution of
Oceanography, La Jolla, CA. 92093-0227

Original Objectives:
As set forth in the original proposal, there were five objectives

“1. To characterize intra- and interannual variations in the production of siliceous flora
and fauna, and hydrography in the Santa Barbara Channel from 1993-present, a period
that is marked by several abrupt oceanographic/climatic changes.

2. To investigate relationships of microplankton distribution and species composition
with water column properties of temperature, salinity and nutrients.

3. To merge trap data with buoy and drifter data into qualitative synoptic circulation
models.

4. To test the hypothesis that siliceous microplankton in the Santa Barbara Channel are a
result of both advection (horizontal and vertical) and in situ production.

5. To characterize relationships between zooplankton biomass fluctuations and
phytoplankton variability over the past decade.”

Project personnel:
This proposal was originally submitted by Drs. Carina Lange and Amy Weinheimer at
SIO. Shortly before the funding was received, the principle PI left SIO for a faculty
position in Chile. Leadership was assumed by Elizabeth Venrick, Research
Oceanographer at SIO. Dr. Weinheimer left science midway the second year. Inevitably,
the general scope of the project reflected this change, although the integrity of the initial
proposal has been maintained.

The new PI is a phytoplankton ecologist who brings to the project a data set of
phytoplankton species composition in the surface waters of the Santa Barbara Channel
(SBC). This is synoptic with the trap data, and has facilitated a more direct approach to
the comparison between the trap record and the conditions of the overlying water column
(goals 1, 2 and 5) and the question of in situ production vs. advection (goal 4).

The phytoplankton species in both data sets were fully characterized. There were 204
species of siliceous phytoplankton in the trap samples and 178 species in the water
samples, only 58% of which were siliceous. Trap samples frequently had diversities
much lower than seen in the water samples, primarily due to a concentration of siliceous
resting spores in the former.
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Both data sets indicated strong, regular spring blooms. However, there were major
differences, some procedural and some due to the different scales of the samples. The
screening and acidification that took place during preparation of the trap samples
eliminated most of the warm-water phytoplankton species. Thus, the water samples
allowed definition of an oceanic warm-water flora, not readily seen in the trap data.

In the few cases where direct comparisons of abundant species could be made (i.e. nine
species), signals recorded in trap samples lagged about 4 weeks behind the signals in the
water column. Given the estimates of residence time in the SBC (less than one week), it
is clear that material reaching the trap is unlikely to be produced locally, but represents an
integration over a larger regional footprint (goal 4). Because of this, regional
oceanographic and climatic signals are more efficiently captured in trap samples, which
integrated over small-scale variability. On the other hand, species relationships, which are
most clearly developed on a small scale, are better preserved in the water samples. This
work has resulted in a verbal presentation (Venrick et al 2002) and a publication (Venrick
et al 2003).

In the past year, the project has concentrated on goals 1 and 3, characterizing the
siliceous trap deposition in the context of large and mesoscale oceanographic processes.
Initially, we are focusing only on total flux while we develop the necessary analytical
tools. El Niño events are characterized by lower than usual total flux. Unexpectedly,
some low flux periods are not associated with ENSO. With the help of coastal
oceanographer Dr. Ed Dever, near surface data from buoys and drifters have been
configured specifically for this analysis. The mesoscale circulation patterns have a
seasonal signal, with north-south flow dominant during the spring. This is related to the
equatorward winds that occur then, and which in turn result in nearshore upwelling and
enrichment of phytoplankton. This cycle is, in turn, influenced by the ENSO cycle. Thus,
while a number of correlations have emerged, establishing direct cause and effect is
unlikely.

Finally, recurrent groups of phytoplankton and radiolarian species have been defined.
When the analytical procedures mentioned in the previous paragraph have been fully
developed, the analyses will be repeated using the species groups, to test the hypothesis
that species-specific data gives information not available from measurements of bulk
flux.
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