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_ Herbivorous protists (HP) are the major consumers of primary production in the ocean and key mediators of biogeochemical cycles [1,2,3]. Lack of knowledge of A
temperature sensitivity of HP physiological rates can preclude insights into cross-biome comparisons and future primary production trends. Data for HP growth rates at temperatures <5°C are
virtually non-existent. Empirically-rooted algorithms of plankton physiology are essential to accurately model food webs, ecosystem function and global biogeochemical cycles [e.g.4]. This
study will fill critical knowledge gap providing data for robust and dependable predictions of herbivorous protist growth rates for polar and winter time waters.

Growth rates (n) of three heterotrophs culture were determined at seven incubation temperatures 0, 2, 5, 10, Cultures from single cell isolates were established from weekly samples in
15, 18, 22°C. Cultures were gradually moved from the initial temperature of 15°C across the range of target Narragansett Bay throughout the seasonal cycle (Fig.3), assuring that the new
. .. o .
temperatures with transitions that never exceeded 2°C and proceeded only after at least 3 divisions were - heterotrophic isolates were both cold and

completed. Changes in cell concentration and biovolume over 24h were used to determine O. marina, G.

dominans and P. bipes growth rates based on abundance and biomass.
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2 - warm-adapted species. The successful

18 1 isolates were used to perform temperature

14 1 dependence growth experiments at
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collection temperature and at a range of
temperature covering at least A-4°C and

2 1 A +4°C.
71°25' 7°10 (;?Jz;n-ls 16-Apr-15 25-Jul-15 2-Nov-15 10-Feb-16
Figure 3
0.7 g
X PA_#3 (30°C) X Gymnodinium sp. (22°C) X Strombidium sp. (20°C)
©0. marina (15°C) BG. dominans (15°C) AP bipes (15°C) 0.5 § “
OPRL2 (15°C) ® OMNB (5°C) A PA_#7 (2°C)
HPA_#12 (2°C) X PA_#13 (2°C) # PA_#14 (2°C) 0.3 - ﬁ
L ()
g 01 o - a
‘: | | | | | |
£ 01 0% Sy "
- o !
O .03 -
< m A X X
'0 5 . . . 7
07 Q .
X XX
-0.9 -
1.5 - 150 -10.0 -5.0 0.0 5.0 10.0  15.0
A Temperature
&
y S
o A%
5 o X x
0 , —K .
-0.5

Temperature, °C

» HP adapted to colder temperature can grow at rates comparable to temperate species. \

» Biomass-based growth rates, rather than abundance based rates, can provide more
appropriate dynamics when modeling carbon flux in the ocean.

» Species-specific differences in HP acclimation capacity to lower and higher temperatures
have implications for microbial food web structure and function.

» These empirically rooted estimates will enable integration of grazing losses over the global

range of sea surface temperatures and eliminate bias in assessing food web dynamics in

Kpolar waters and wintertime conditions. /




