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Abstract

Diatoms generally comprise minor components of plankton biomass in . L . ey
oligotrophic open ocean ecosystems. However various lines of evidence Vertical distribution of rbcL gene from specific diatom groups
suggest diatoms are major contributors to annually recurring phytoplankton Pseudonitzschia/nitzschia  Chaetoceros Hemiaulus 1 Hemiaulus 2
blooms in the NPSG. Moreover, these diatom-dominated blooms play central 0 — 0 0 0
roles in the exchange of material between the upper ocean and the deep sea. oe oc e e
Our understanding of diatom bloom dynamics has been hampered in part by
lack of knowledge on temporal variability in diatom community structure. In > > >0 >0
this study, we investigated the temporal and spatial dynamics in diatom s 75 75 5
assemblages in the NPSG. Quantitative PCR primers targeting diatom rbcL E 100 100 100 100
genes were designed and employed to examine time and space dependent § 108 108 198 195
: changes in the abundances of several major diatom genera. In addition, we
Binglin LI evaluated the contributions of several groups of diatoms to particulate matter 150 150 150 150
University of Hawail export at Station ALOHA (22°45' N, 158°W). 175 175 175 175
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Satellite observations: Satellite remote sensing of surface ocean chlorophyll

concentrations in the NPSG indicate recurring summertime phytoplankton blooms. Temporal variation of diatom rbcL gene at Station ALOHA
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Direct observations: In 12 of the past 20 years (1989-2008) shipboard 6 40 e i
measurements indicate diatoms comprise important components of these blooms. < 51 7o O 10
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(Top plot) : Monthly binning of surface irradiance (blue circles) and depth integrated nitrate f Hemiaulus_1
(yellow circles, 0-100m) at Station ALOHA. (Bottom plot) Monthly mean of particulate silica (PSi, " o mmm= Hemiaulus_2
deep blue circles ) and particulate nitrogen (PN, dark red) flux at 150m at Station ALOHA. E
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 Development of an rbcL gene based method for quantification of specific 2 §
: )
diatom groups > 10°
e Investigation of the temporal and spatial variability in diatom-community =
structure in the NPSG = o
« Examination of the contributions of the specific diatom groups to carbon —
export T 108
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Time-series: Monthly cruises to Station ALOHA (2007-2009) T 3
Spatial variation: Station ALOHA vs Subtropical Convergence Zone (32°N, STCZ) o>
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Identification and quantlflcatlon of diatoms 0 0 -
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Pseudonitzschia/nitzschia L e seudonipohis granp
_6_/ Cylindrotheca group
Helicotheca tamesis CCMP1760(DQ514764) CO n C I u S I O n S
I 1 Thalassosira group « A molecular approach based on rbcL gene was developed to investigate
[ Bucterosira bathyomphala(DQS14816) diatom community structure in the NPSG.

Skeletonema pseudocostatum(DQS514819)

Chaetoceros )

_ — Chactoceros group  The population structure of the diatoms in the NPSG demonstrates high
temporal and vertical variability.

Pseudonitzschia/nitzschia —— I3 — Nitzschia group /
'-’ o Specific groups of diatoms display different temporal patterns of vertical flux
15 —__— Corethron group
Hemiaulus 1 mssmp - ———  Homiaulus group] to the deep ocean.

Hemiaulus_2  p- - _Ll T Femiaus group? « Abundances and fluxes of specific diatom groups were significantly higher in
R the STCZ comparing to St. ALOHA.
27 /zhizosotenia group | =

E —— Unknown group « The temporal and spatial dynamics of other diatom groups, such as
Procklorococcus marinus CCMP1375(AY142085) Rhizosolenia, Is going to examined In the near future.
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