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Introduction: Results:

*Chlorophyll concentrations and size fractions showed extreme vanability on small gpatial and temporal APRIL Fig. 6 Scatter plots showing phytoplankton

The pelagic microbiota in the coastal Gulf of Alaska 1s a diverse and abundant community that 1s dependent A the shelf (Fie. 1), 1 1 ls dominated insh ; b A1l cell 5 _ _ _
on chemical-physical ocean properties favorable for growth. These chemical-physical properties, 1n turn, are ZC = acr;ssﬁ}f el (Mg, ). In:general. large-eele dominaten.insiore waters. whereas smell oclls i | > 20 pm Chl growth (d"') against microzooplankton grazing
ominated ofishore waters. | (d-!) for the three shelf stations and the Prince

dependent on the dynamic weather and chimate in the north Pacific, which interact with a complex geology iy | ! _ _ I O
and sub-surface geomorphology. Therefore, an intimate relationship 1s shared between climate and coastal 0.8 | Willlam Sound location. Line bisecting the
| oraph represents equal rate processes (1.e.

Gulf of Alaska biology. The Gulf of Alaska Northeast Pacific GLOBEC program’s migsion 18 to gain an : . . . . 06
understanding of climate-driven variations in the planktonic food web, and how these vanations influence Highest phytoplankton growth rates were seen in cells > 20 ym (Fig. 2). Across all size fractions, 04 | phytoplankton growth 1s balanced by

e . . phytoplankton growth rates were moderate (0.45, 0.29, and 0.37 d-! for = 20, 20 to 5, and < 5 gm cells,
MR O At Je Rt TS SRREeSy ol 10 pitts SRITION, CRermiits sorviiche respectively). Within a given month, growth rates varied among shelf locations for all size fractions.

029 microzooplankton grazing.
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Three process cruises were conducted in 2001. Each cruse represented a different season and occupied four
sites (Prince William Sound, mner, mid, and outer shelf) to examine a diversity of chemical-physical
conditiong in the coastal Gulf of Alaska. Scientific objectives for thig study were:

*Biomass of large heterotrophic and mixotrophic dinoflagellates lagged behind high diatom biomass in April
(Fig. 3), but was high during and after periods of high diatom biomass later in the season.

. Determine cross-shelf variability in chlorophyll concentration and phytoplankton size

structure;
. Measure phytoplankton cell division rates and identify growth-limiting factors;

. Measure microzooplankton grazing on the < 200 um phytoplankton.

*Within a given cruise, there were large differences in the degree of nutrient imitation depending on location,
with = 20 um cells consistently showing the greatest nutrient hmitation (Fig. 3).
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*Microzooplankton grazing was high in relation to phytoplankton growth, especially for the < 20 xm size

1.0 ;
fractions (Fig. 6). Microzooplankton grazing was significant on > 20 xum cells, but during this study, only 5g | Outer
rarely exceeded phytoplankton growth in this size fraction when nutrient hmitation was not a co-factor. 0
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Fig. 3 Contribution of different microzooplankton taxa to total imtial

+ biomass of selected dilution experiments. Estimates were calculated by Summary:

i averaging replicate counts from each experiment. In all cases, =200 cells

were counted and digitized. a and b represent inner shelf stations 1in July,

where b was sampled 15 days later than a. Dino: dinoflagellates. Chimate-forced, salimity-driven stratification of inshore waters allowed high concentrations of

chlorophyll to develop, especially for large cells. Mesoscale features and turbulent flow agssociated with

the Alagka Coastal Current may have contributed observed patchiness of this biomass. Phytoplankton

ogrowth rates were moderate, and most phytoplankton growth was consumed by microzooplankton,

especially for size fractions << 20 um. Equally important in regulating phytoplankton growth was

~ availability of inorganic nutrients, where apparent pulses of nutrient additions gave rige to dramatic

40 # 60 _ = 4l s~ responses of phytoplankton on short time scales. Accumulation of large cells appears to be regulated by
_ — . . — - 2. Wl .y ' < nutrient imitation, and to some degree, microzooplankton grazing. Large (=60 um) dinoflagellates and

Fig. 1 SeaWiFS image ofthe coastal Gulf Dfﬁlaskaj 12 May. 2001 .sh::fvffmg core sites. Whate circle . s . ciliates were abundant during and after periods of high diatom biomass. The high abundance of large

plots represent 20 km? S ids that were occupied to assess spatial &ffanabﬂﬂy of chlorophyll dCTOs the _ _ Y . microzooplankton after diatom biomass diminished may suggest the possibility of a mixotrophic and

shelf. Black arrows point to chlorophyll depth profiles of three size classes generated from gnd | 4 . detritus-based food web. Thus, physical responses of the Gulf of Alaska to clhimate and weather alter

stations. Chlorophyll profiles are meant to overlap white circle grids, matching the upper left plot to B0 STl TESpETEs i SoTpIEs ey Whish SFreer e siot i il i ERhioHs.
upper left circle. Chlorophyll concentration in ug 1-1, depth in meters (note axis change between s

locations). SeaWiFS image provided by University of Maine, School of Marine Sciences.
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Methods: o) The large ciliate Tiarina fusus Acknowled gments:

Fig. 4a-h Photos of large microzooplankton encountered during July at (PWS, July)

nutrient-poor, low chlorophyll locations. Figs. a-b 18 the mixotrophic -
dinoflagellate Ceratium cf. tripos under (a) UV excitation, and (b) blue veh | This project was funded by NSF grant OCE-0101397. The authors would like to thank the captain and

excitation, showing the nucleus (a, blue dot) and ingested prey (a-b, : crew of the RV Aipha Helix, and the many technicians who aided in the collection of this data: Erin
orange dot). Fig. C 18 a mixotrophic Strombidnd ciliate under blue 4 Macri, Debbie Kast, Marme Jo Zirbel, Kelley Bright, and Franchesca Perez.

excitation. Figs. d-h are an agsortment of large microzooplankton found
on the mner shelf and Prince Wilham Sound during July when diatom

*Dilution experiments (Landry and Hasset, 1982; Landry, 1993) were conducted aboard the RV Alpha Helix

at four locations 1 the coastal Gulf of Alaska in Apnl, May, and July 2001. In order to satisfy the
agsumptions of the dilution method, morganic nutrients were added during the May and July cruiges. Nitrate

(NaNO,) and phosphate (Na,HPO,) were added to reach target concentrations of 5 uM mitrate and 0.3 uM
phosphate.

*Chlorophyll for vertical profiles and dilution experiments was size-fractioned and analyzed fluorometrically blomass was low. N s Literature cited:

using methods of Parsons ef al. (1984). : : _ — o o _ _ _
h) A large oligotrich cihate, Landry, M.R., Hassett, R.P., 1982. Estimating the grazing impact of marine microzooplankton. Marine

possibly Strombidium sp. (PWS, Biology 67, 283-288.
July) Landry, M.R., 1993. Estimating rates of growth and grazing mortality of phytoplankton by the dilution

method. In: Kemp, P.F., Sherr, B.F., Sherr, E.B., Cole, I.J. (Eds.), Handbook of methods in aquatic
microbial ecology. Lewis Publishers, Boca Raton, Flonida, pp. 715-722.

Fig. 2 Averaged phytoplankton cell division
rates (d-!) for the different coastal stations in
April, May, and July 2001. Vertical bars are +

1 s.e. of the mean. Average surface
temperature (+1 s.e.) listed below shelf

locations.
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: | INNER OUTER  PW. SOUND 02 OUTER PW. SOUND Fig. 5 The increase in phytoplankton cell division rate due to nutrient additions at different coastal
83+0.28) (7.7+018) ®9+0.03) (73+0.33) (12.03 £0.17)(12.69 +0.16)(13.71 £0.21)(13.06 +0.56) locations for May and July 2001. Each group of vertical bars represents a separate experiment and date.
Vertical bars with * over the top represent bloom stationg (defined as locations where chlorophyll
exceeded 1 ug 1) .
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