Seasonal cycle of nutrients, phytoplankton

and zooplankton 1n the coastal upwelling
zone off Oregon, U.S.A.

William Peterson !, Rian Hooff 2,
Leah Feinberg? and Tracy Shaw?

I NOAA-Fisheries and ? Cooperative Institute
for Marine Resource Studies,

Hatfield Marine Science Center, Newport,
Oregon USA



NH-Line Zooplankton
Time Series

Bi-weekly Sampling:

¢ 1969 — 1973 (Miller, Pearcy,
Peterson

« 1983 (Miller)

* 1996 — present (Peterson et al.)
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Sampling methods

« Water sampling with
CTD, Niskin Bottles,
and buckets for
hydrography, chl-a and
nutrients

« Mesozooplankton with
%2 m 200 um net towed
vertically

* Euphausiids with 70 cm
505 um net towed
obliquely



Tutornal: On Upwelling

Seasonal variations in circulation patterns
Seasonal variations 1n winds

Weekly variations 1n coastal upwelling
Some examples
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off coastal Oregon:
BN OR

—I» F Newport

*Winter:
Winds from the South
Downwelling
Poleward-flowing Davidson Current .
Uniform cross-shelf hydrography |
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eSpring Transition in April/May

Summer: w
eSummer: ]
Strong winds from the North BN OR
Coastal upwelling 4~ | Newport
Equatorward alongshore transport 2N

Strong cross-shelf physical gradients

«Upwelling-favorable winds cease in =i +
September/October |
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Coastal Upwelling Is a nearshore phenomenon

@ 10 km

<

Isopycnal surfaces

//

- 20m

100 m

Equatorward winds
create active upwelling
at the coast, driving the
upper 20 m of the water
column offshore. Most
active upwelling 1s
within 10 km of the
shoreline.
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Winds measured at an offshore buoy (22 miles offshore)
and at a shore station 1n 2001. Upwelling season May-
September (periods of negative transport) although events

occur in March-April and October and Novermber

2001 Ekman Transport
(46050 buoy + nwpo3)
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Cumulative Transport (m2/s)
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Cumulative Transport (m2/s)

Winds measured in 2001 and 2002 (for example) show
strong contrasts: (1) moderate winter in 2001; (2) storms
most intense in November-December

2001 Ekman Transport
(46050 buoy + nwpo3)

Cumulative Transport (m2/s)
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- NH5 Seasonal Patterns I

(monthly mean; '96 - '02 climatology)
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Chlorophyll-a at NH 05

Chlorophyll-a (mg m’®)
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In carbon units, phytoplankton usually has a
far higher biomass than copepods, at NH 05

Phytoplankton Carbon:Copepod Carbon
assuming C:Chl-a =40

1200

Y = 121.7 + 3.3 Copepods e RedLineisa S|Ope =1

1000 A L

little variance (3.8% !!)

-~ | e Standing stock of Chl-a
| carbon often 10 times
Copepod Carbon greater than copepod
carbon

s |, is fitted
o regression line = 3.3
R : e Fitted line explains very




Red = NITRATE; Black = CHLOROPHYLL
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Strong cross-shelf

variations in N & P

Nitrate highest nearshore; lowest
ofshore;

Chl-a appears to track changes in
nitrate concentration;

Cross-shelf gradient in growing
season: longest at NH 5and shortest
at NH 25;

Nitrate zero offshore during
upwelling season but 5 micromolar
during winter months;

The occasional high values of chl-a
seen at NH 25 in summer may be
due to advection rather than in situ
growth.



NH 5 Chl-a
NH5 Copepods

NH 15 CHL
NH 15 Copepods
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YEARS 2001-2004
average average
copepod euphausiid
biomass biomass

53 mgCm?317.8 mgCm
10.9 0.6
13.7 1.7
12.5 0.1
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Conclusions

» Strong cross-shelf variations in N, P and Z due
to strong gradients in coastal upwelling.
Upwelling 1s expressed primarily in the
nearshore zone, within 10 km of shore.

* Year to year variations not great but are
significant (discussed in next week’s talk).

* Euphausiids important only at the shelf-break
but do equal or exceed copepod biomass.






