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Figure 1 … Summary of alongshore currents (V ; lefthand

column), turbulent dissipation rate ( ¡  ; middle column) and

t u r b i d i t y  ( f r o m  a n d  8 8 0  n m  o p t i c a l  b a c k s c a t t e r

measurements; right column) from an 8 day period in May/

June 2001 during which 12 transects were made across the

shelf off Cascade Head. Isopycnals are plotted over each

image, the 26.6 isopycnal highlighted as an indicator of cross-

shelf motion of the bottom boundary layer . Relative wind

stress averaged over the 24 h period preceding each transect

is shown to the right (upwelling-favorable down). The relative

time of each transect is shown in the leftmost column, starting

with 0 h at the beginning of the first transect. In the lower

right hand corner of the ¡   image plot is shown the transect-

averaged dissipation (units of W per m of alongshore

distance linearly scaled from 0-150); the highlighted bar

represents the current transect.

As a component of COAST (Coastal

Ocean Advances in Shelf  T ransport) ,

in tens ive turbu lence and smal l -sca le

profiling of the coastal ocean of f Oregon

w a s  e x e c u t e d  w i t h  t h e  p r o f i l e r

CHAMELEON during 2 cruises in summer

2001 (May/June and August). W ith the use

of a protective ring guarding the probes,

profiles were made into the ocean bottom,

resulting in measurements to within 2 cm

of the bottom. In all, >15,000 profiles were

obtained in this manner , with only minor

mishaps. Combined with shipboard ADCP

measurements, these provide a detailed

look at the structure and evolution of coastal

processes. These observations were made

at the same time as a pumped profiler

(Burke Hales, OSU) continually cycled from

surface to bottom, sampling water for

chemical and biological analysis.

A particular ef fort was made to observe

the evolution and cross-shelf structure of

the coastal upwelling current in a region of

relatively simple topography (both across

and along the shelf) of f Cascade Head.

With considerable good fortune, we were

able to document two distinct upwelling

cycles and the intervening relaxation while

conducting a sequence of 12 consecutive

transects across the shelf over a period of

8 days (Figure 1). Intensification of the

southward coastal current (V) is clear when

upwelling-favorable winds persist. During

r e l a x a t i o n  f r o m  u p w e l l i n g  w i n d s ,  a

northward current first appears of fshore at depth and

subsequently inshore. An indicator of motion in the

bottom boundary layer (BBL) is taken to be the  m
e

=26.6

isopycnal, which is highlighted in Figure 1. The location

of this ipsoycnal• s intersection with the bottom moves

onshore and up the slope with the first upwelling event,

of fshore during the relaxation and back onshore when

upwelling resumes.

High levels of turbidity are due to two factors. At the

bottom, sediment is resuspended by the action of BBL

turbulence as indicated by a strong correlation between

turbulent dissipation rate ( ¡ ) and turbidity in the BBL. In

mid-water column and inshore the source of the high
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turbidity appears to be phytoplankton (this will be tested

w i t h  b i o l o g i c a l  m e a s u r e m e n t s  m a d e  b y  o t h e r

investigators participating in this experiment). Long and

thin tendrils of high turbidity extend from the inner shelf

to at least 25 km offshore.

High turbulence levels in the BBL are observed

beneath and inshore of the coastal jet; these are

typically coincident with high turbidity . Highly sheared

interfaces beneath strong near-surface currents are

also sites of high ¡  (this can be seen in the final 2

transects, at +181h and +197h at about 10 km of fshore).

During relaxation (+98h, +1 18h), the strong northward

current at the inshore end is associated with high levels

of turbulence both in the BBL and, from 0-5 km,

throughout the water column. Strong inshore mixing

throughout the water column is a consequence.

Integrated over the observed wedge of shelf (shown in

the bar graphs in the lower right hand corner of the

image plots), the highest net dissipation of turbulent

kinetic energy is 150 W per m of alongshore distance

and coincides with the weakest winds (+98h).
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