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Some techniques and definitions

*Model planktonic larva as passive particles advected with 3-
dimensional currents (u,v,w); easy to add behavior
*May include random vertical walk for mixing
*Pelagic Larval Duration (PLD): time spent by larvae drifting at
sea; differs between species (30-180 d)
«Competency time window: time period during PLD when
larvae are ready to settle (join adult population)
eLarvae settled at the shallowest place along the coast during
the competency time window
*Examine statistics:
— Probability (Settlers from released Latitude/Total Settlers)
— Probability (Settlers at settled Latitude/Total Settlers)
— Probability (Self-seeding settlers/Total Settlers)
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Regional Ocean Modeling System (ROMS)

«terrain-following s-coordinates in vertical (~40 levels)
*Coupled Ocean Atmosphere Mesoscale Prediction System
(COAMPS) winds and surface fluxes
«no tides or freshwater input
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eddy speed from Eddy
Kinetic Energy (EKE)

How well does the model do?

surface drifter observations
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How well does the model do? eddy speed from Eddy Particle
Kinetic Energy (EKE
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Connectivity matrices (settling < 10 km from coast) Connectivity matrices (settling < 10 km from coast)
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Ocean drifters and barnacle genetic cline Oregon Model

Barnacles: genetic similarity
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Oregon Model-Data Y T A Oregon model
Comparison !

Example Trajectories
Shelf moorings
(50, 80, 130 m)
RMSE < 0.09 m/s
Correlation > 0.7
(99% significance)

Releasing days of
+144 (blue)

168 (red)

192 (green)

Inner-shelf moorings
(15 m)

RMSE ~ 0.12-0.21 m/s
Correlation > 0.6

(95% significance)

Kim and Barth (2011) oo - . ; Kim and Barth (2011)

Connectivity Matrix — 50 m larval release & settlement Self-seeding PDF  (along diagonal of connectivity matrix)
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Correlation between settled larvae and meridional wind

#(Larvae) Last day

Of larvae release

Running wind

Near-shore (< 30-m isobath) larval settlement is greatest when the
integrated wind is downwelling favorable ( > 0)

Strong relation between the number of larvae < 30 m and past 8-day
running wind mean

Best timing for larvae release can be predicted by 8-day running mean

wind Kim and Barth (2011)

Summary (2/2)

Larvae from Heceta Bank can settle to the north

Heceta Bank is a good source and

destination for settled larvae

Alongshore difference in settlement agree

qualitatively with barnacle recruitment data [

Larvae settle when winds, averaged over the |

previous 6-8 days, are relaxed or -

downwelling favorable oo ocet Bank 3
Next Steps -

Year-round dispersal and connectivity

off Oregon

Include rivers and tides

Include larval behavior

Summary (1/2)

Regional coastal circulation models compare well with data
(seasonal currents, EKE, low-frequency currents)
Larval dispersal varies with release region,
release season and time-since-release
Releases from southern California
dispersed north regardless of season (!)
Major geographic features
influence connectivity:
— Cape Mendocino limits northward

settlement
— Point Conception is not a barrier

for dispersal from south L
Oregon releases not found south of Pt Arena
Qualitative agreement with barnacle genetic clines




