Phytoplanikton Dynamics Acrossthe Cantral California Current System on CalCOFI Line 67: Seasmal Cycles im Maonterey Bay, the Comstal Upwelling Zone, the Comsil Transition Zone, amdittiecCabifdmia Cunrent

INTRODUCTION

Time series stations off central California have been occupied by ship each
three weeks in Monterey Bay since 1989 and quarterly on CalCOFI Line 67
since 1997. A consistent a suite of physical, chemical and biological data havf
been collected, with 1-2 stations in Monterey Bay and 9 open ocean stations
300 km offshore, across the core of the California Current. These data allow
construction of climatological views of seasonal and interannual temporal
pattern and biogeographic views of spatial pattern.

The purpose has been to ur the controls on pk
dynamics in this eastern boundary current region.
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Here we construct highly smoothed seasonal curves to compare
dynamics between four hydrographic zones along Line 67. These zones are
@ y Bay, ct by upwelled waters in the
spnnglsummer productiveseason, and Inshore Countercurrent (ICC) waters in|
winter; (2) a Coastal Upwelling Zone, with freshly upwelled waters in the
productive season and ICC waters in winter; (3) the Coastal Transition Zone,
a mixing region of fronts and eddies between upwelled or ICC waters nearshol

by low salinity waters from the subarctic Pacific year-round.

Figure 1. GICOFI Line 67 o certral
California, USA, is dividedinto four
hydrographic zanessefardted by Bad
daiedlines (1) Manterey Bay (0-20km
o-shore; SationsC1 and MO); (2) a Grsl
Upwaling Zone (one &° N Rosty Radius.
broadand 20-52km eshore; SationsM1 to
M2); (3) the Casel Transition Zone
(52-170km eshore; Sations60 to 70); ad
(4) the Califonia Curert (170-300 km
orshore; Sations75 to 90). e underlying
color is SeaMiFS chorophyll.

Calforn:

Curent

CON CLUSION s

« Line 67 presents strong gradients in eutrophic/oligotrophic and
seasonal/aseasonal habitats over relatively small spatial scales, wherein
physics, nutrient chemistry and biology are strongly coupled yet differ
greatly.

+ Sesonal cycles are strong nearshore (MB and CUZ) and consistent with
coastal upwelling as the major driver.

« Offshore seasonal cycles (CTZ and CC) are oflen weak and may represer|
damped and delayed pi 1 of the signal via or
thermocline perturbation.

+ Suface macronutrients peak nearshore during the upwelling period and
are drawn down strongly during the oceanic period

+ Biological production is coupled to macronutrient levels.

and the California Current offshore; and (4) the California Current, characterize:

It

+ Diatoms dominate during the
dominate during the oceanic period

period and

+ Synechococctis most abundant during the oceanic period but not in
the California CurrentProchlorococcuss most abundant in winter and
especially in the California Current
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Figure 2. Time riesof exanple paameters (aweragedC1-M2 daa). -e
seiesare dos), sasnd
cydes(red line), line), adsmdl

(green line). SationsC1, M1 and M2 heebeen occupied each 2-3 wekssirce
1989 (hliedots). Sations o+shoe of M2 vereoccupied quarterly from 1988-1991
andagain from 1997-2005; dadensty for theseo»shoe sationsis onsdersbly
less thanshown.
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Figure 3. Contours of seded propert esduring winernon-upweling (le paiels,
spiing upwling (middle parel3, and f4 oceanic months (fight parels. «e d otted

indca the four uncer Figure 1Osshore
isdines of pysca and clemical properties $10d shoreward in all sesmis due to
equatrward €ow of theCC. Neashor islinesstallower thanabait 60 m sloal
further in spring due to oasal upweling. Ctorophyll and primay produdtion valies
arehighes near the suface ing1ore due to itersectn of the nutriclinewith the lighed
euphotic zore.
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Figure 4. Physical and chemical propertiesaerageanrual cycles forVionterey Bay (ME; orange), theCoastal Upwelling Zone (CIIZZ gymem), the
Coastal Transition zone (CIIZ; light blue), and theCalifornia Current (G . Rawtime seies as irFigure 2 wee colapsedinto a caonica year
then snoothed with a % day Stinean interpolation followed by a 9 P moving aerage e v ertical blacklines divdethe sping upweling, fdl ocearic,
andwinter inshore paiods. Sufae and in lze winter and wames o- shore and in Ige sunmer.
60 m tenperature (F) is mldestin MB and the CUZ in sng,is intermedatebut nerly agasnd in the CTZ, and high andssaseasonah the CC.
Suface (B) and60 m (G) salinty ismuch lower and lsssasmal in the CC tanneashore 60 m CC size(H) isals nearly agasnd. Mixedlayer degth
(D) is halowestin MB and the CUZ in sing,and deep eerywherein winter. »e curv esfor the 12 isotherm (C), the 1QuM nitrate sdiine (E), 60 m
nitrate(l) and aparent oxygenusage(J) are sirifar in form to invertedcurvesfor 60 m tanperature(F). «e curv esfor suface nirate (K), prosghate (L)

are sirifar with major tewinter and sping, and mor drawdown aggin nearshore but during sumrerandfal.
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Figure 5. Phytoplankton properti es amud cycles and znesas dstibedunder Figured. Depth-integrated
primary production (A) and chorophyll (B) are hidres neardhore in MB and the CUZ in sing,and lower and
less 2asnd o-shoe in the CTZ and CC. e ) are,howeve, all

lowestin MB. Diatoms(D) are sping,wheeas are

al neardhore, in fall and edy winter (H). e ¢ alculaed HPLC dicom coroptyll (D; <1.5 mgm3) is
corsiderably less than 0 m taal cHorophyll deermined by €ioresence (not skowr; <6 mg/m3). Syrectococas(F)
is most abuncantin fall in MB, the CUZ and CTZ, veneasProcHorococas (G) is mostabundant in fal/eaty winter
in the CC.Prochlorococauschlorophyll is more abundantin the CTZ and CC #ndiatom cHorophyll, epedally in
winter (J).




