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INTRODUCTION

Three species of large calanoid copepods of the

kton biomass throughout the entire subarctic Pacific an

marginal seas in the spring and early summer. All three spedieoélanusre particle-grazing copepods that consume both phytoplankton and
microzooplankton. Previous studies revealed Neicalanuspp. are capable of capturing particles as small agr343ut are much more efficient at

capturing larger particles. As a result of this behawegcalanugrazing can modify the size (and species) composition of the planktonic food web.

we describe preliminary results of experiments for measuring the direct and indirect effects of graténgalgnuspp. on plankton community

dynamics, i.e., the trophic cascade.

As a part of the GLOBEC CGOA Process Study, we conducted a total of 36 grazing experiments during 3 cruises in 2001 toletadNéoealanus,
spp. in mediating the microbial food web structure (Table 1). Here we show the preliminary results of the 4 experimeretd daricigcthe May cruise i

the mid-shelf waters. Two experiments were conducted under phytoplankton “bloom” conditions; two were not.
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Table 1. Summary dfeocalanugrazing experiments conducted during 3 cruises in

2001.1S —

inner shelf, MS — mid shelf, OS — outer shelf, PWS — Priitiam/

Sound. The exact location of each station differs slightly between cruises.

HX242 | 17 April - 1 May 4 3 4 12
HX244 |17 May - 1 June 3 3 3 13
HX247 12 - 26 July 3 3 2 11

sngv =4

Longiude (%)

Table 2. Information on the Meocalanugrazing experiments presented in this
poster Neocalanuspecies: C N. cristatus F —N. flemingerj P —N. plumchrus

Fig.1. Map shows the locations of 4 grazing
experiments presented in this poster.

MATERIAL AND METHODS

NG-8 NG-9 NG-10 NG-11
Date May24 | May25 | May26| May27
Location 59.408N | 59.265N | 59.408N | 59.14IN
149.048W| 149.274W| 149.047W | 149.214W|
Phytoplankton bloom NO YES NO YES
Neocala used C.F.P| C C F.P
Chlorophyll a (mg rﬁ) 0.367 3.403 0.518 3.225
Chl-ain <5um (%) 73 12 76 5
Chl-ain >20um (%) 15 83 13 92
cells ml’) 139 51 136 15
Picoeukaryotes<L0’ cells mI") 34 21 41 13

Table 3.Neocalanuglearance rates (L copepbday?) calculated from 4 experiments conducted during May 2001 at mid-shelf stations of contrasting

Fig. 2, Flow cyfometric
cytograms that display
picophyoplankton
compositions in two
Neocalanus grazing
experiments. Upper: Exp,
N9, May 25, bloom. Lower:
Exp. Ngl0, May 26, no
bloorn

R1- Synechococcus,

R2- picoeukaryoes,

R3 - nanoeukaryotes,

R4- 1 pm beads

Live Neocalanuspp. were collected with a plankton net from

the upper 100 mimmediately before the experiments. Animd
in good condition were sorted and a variable number of eac
species was placed into 2-L polycabonate bottlesifwith

seawater and incubated on deck for 24 hours. Bottles with np

Neocalanusadded were also prepared as controls. Chlorophy
concentrations in 3 size class (<5, 5-20 and p2) were
determined for each incubation bottle at the beginning and e]
of the experiments. Additional samples were preserved for
enumerating the abundance of phytoplankton and
microzooplankton.

For enumerating picoplankton, 1 ml seawater was taken fi
each experimental bottle before and after incubation, presery

with paraformaldehyde (0.2% final concentration), quick frozen

and stored in liquid nitrogen for flow cytometric analysis. A B
LSR flow cytometer equipped with 20 mW blue (488nm) an
mW UV (325) lasers was used to enumerate the picoplankto|
Forward and right angle light scattering (FSC and SSC) and
green (515-545 nm), orange (564-606 nm) and red (>650 nry
fluorescence were collected, saved, and analyzed with
CYTOWIN software. All signals were normalized to that of th
1 um Fluoresbrite YG beads (Polysciences, Warrington, PA)
that were added to each sam@gnechococcuspp. were
distinguished from picoeukaryotes primarily by the strong
orange fluorescence from phycoerythrin.
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chlorophyll concentrations. Rates were calculated for chlorophyll a in <5, 5-20 apdr&i@e fractions. A negative rate implies a positive cascading
effect, i.e., chlorophyla concentration in the small size fraction increased in the preseMmooélanusiue to the reduced consumption of small
phytoplankton by microzooplankton which were presumably grazédebgalanuspp.

Species

<5

N. cristatus CV
N. flemingeri CV

N. plumchrus CV

-0.267 (0.157)
-0.074 (0.018)
-0.050 (0.031)

0.155 (0.069)
-0.042 (0.045)
0.143 (0.034)

Low Chlorophyll a

>20
0.652 (0.280)
0.124 (0.042)
0.192 (0.082)

5-20

High Chlorophyll a

5-20 >20
-0.107 (0.232) 0.308 (0.193)
-0.002 (0.041) 0.072 (0.021)

<5
-0.154 (0.119)
-0.018 (0.041)

-0.020 (0.038) -0.007 (0.071) 0.084 (0.040)

Here

Fig. 4, Cascading effects of Aeocalanus grazing on picoplank onic

Fig. 3, The impact of Aeacalanus grazing on the growth rates of
phytoplankton in dif ferent size categories, measured by the
changes in chlorophyll-a concentration in 3 size fractions after
24 h'incubation, Upper: Expng® - bloom; Lower: Exp.ngl0 - no

bloom.

Synechococcus and picoeukaryotes during phyfoplankton bloom

conditions (upper) and non-bloom conditiors.

RESULTS

The chlorghyll aconcentration under non-bloom conditions was 0.3 0.5, with more than 70% found in the #%n fraction. In contrast,
the chlorghyll a concentration under bloom conditions vgesater than 3.fg L"*and the communjtwas dominatedyblarge phytoplankton
(about 90% in >2@um fraction, Table 2).

In all experiments Neocalanused mosty onphytoplankton cells lager than 20 um (i 3). We saw littlegrazing on small or intermediate sizef
cells and sometimes observed an increapegaive cascadmeffect) on the <5 um fraction. This could result from twocesses: (a) the lower
retention efficieng of Neocalanusn smallemparticles; (b) the consustion of microzoglankton ty Neocalanuswhich reducesrazer-induced
mortality on the < 5 um cells. This cascagleffect was moremparent under non-bloom condmons than bloom conditions. Consistent with the
fractionated chlomphyll data, we observed the abundar 1 Synech d| in th@esence of
NeocalanugFig. 4). Additional details on commuitlynamics await angis of the microzoglankton samles by microsc@y and Flow-CAM.

As expected, the clearance rater individualNeocalanusvas hgher under non-bloom conditions (Table 3). However, the amount of
phytoplankton consumedybeach cpepod is much hjher under bloom conditions becaybgtoplankton in thepreferred size cagery is abundant.
(Table 4).

Because the abundance ofjacells is low under non-bloom conditions, the relativeeichof Neocalanugrrazing on this size catpry will be
high, conpared to bloom conditions. Tipetential for cascadgeffects inducedyoNeocalanugrazing is greater under non-bloom conditions.

In conclusion, igestion ofphytoplankton by Neocalanuspp. is much hgher under bloom conditions but not under non-bloom conditions. A
strorger cascade effect on the microbial food web j®eted under-non-bloom conditions because giidiNeocalanuglearance rates and the
relatively greater inpact on the microzgdankton corponent of the gstem.

Table 5. Comparison of the effectsNdocalanugrazing in microbial food
web dynamics in bloom and no-bloom conditions based on data from 4
experiments conducted during May in the mid-shelf waters of Gulf of
Alaska.

Table 4.Neocalanusngestion ratesy(g Chl-a copepod day?)
calculated from 4 experiments conducted during May 2001 at
mid-shelf stations of contrasting chlorophyll concentrations.

size

Rates were calculated for chlorophglin >20um size fraction

only. Numbers in parentheses are standard deviation. - NO-BLOOM BLOOM
Impact ofNeocalanugrazing on
phytoplankton =) + +
CHquM/ a Hg7 quM a :ﬁ +or— (_mbslly -) +or —Emoslly +)

ry ; Cascading effects Strong Weak

N flerringeri CV 00065 (00018) 02025 (00767) Neocalanuglearance ragu;;aﬂn High Low
phytoplankton (L copepotiday’)

N pun:hus v 00091 (00(131) 0223 (0‘1257) Neocalanusngestion rate for >20m Low High

iSALS phytoplankton|g Chl copepod day’)
Nat v 00276 (O.(IIJ.S) 07563 (0.4%.1) Portion of daily phytoplankton growth High Low

(for > 20pum cells) consumed
+il ing after addition — decreasing after additior
spp.
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