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1.1. Ecological studies of radioactivity in the Columbia River estuary
and adjacent Pacific Ocean,

1.2." Our objectives are:
(a) To determine fractionation of radionuclides introduced
by the Hanford nuclear reactors in the water, sediments, and
biota;
(b) To observe concentrating mechanisms, and flow through
food chains j
(c) To determine rates of vertical transfer across the
pycnocline and through upper 1000 metres j
(d) To determine depths, to which radioactivity has penetrated,
using benthos (down to 3000 metres) as biological indicators j
(e) To determine physical and chemical states of artificial
radionuclides in ocean,

1.3» We use a field approach, primarily» Advantage is talcen of the
labelled ecosystem provided by the some .24 000 curies/month
(1954 value) of radioactivity flowing into the ocean via the
Columbia River3

Radioactivity in. the three general divisions of the system -
water, sediments and biota are. examined as follows:
(a) Water

1. Total« In situ gamma-ray probes have been used, particularly
in the estuary, to measure total gamma emitters. Levels are'
so low that relatively long counting times are required. At
sea, large volumes of water (l60 gallons) have been scavenged
with Pe (OH) 3 to remove many of the trace "radionucl ides. — -The
§re'oipitates are analysed in the laboratory for .gamma emitters.

GÏ* was .success-fully used as a tracer of the Columbia River
plume at1 sea and was measurable up to 525 ̂  from the mouth of
the rivers A new system was devised and mounted on the
R/V YAQ.UIM, enabling direct measurement of the precipitate



with an in situ probe. The probe, containing an Nal(Tl) crystal,
is immersed into the 8. gallon concentrate (from the 160 gallons
of sea water). The precipitate is heated to room temperature
before flowing into the counting chamber, which is shielded with
3 1/2 tons of lead. A 512-channel Nuclear Data spectrometer is
used.

2. Particulates (>0.45J-m) are removed by filtering through a
10-inch membrane filter, with glass fibre prefilter. They are

•-. counted in the well of a 5 x 5-3-nch Nal(Tl) detector.

3. Organics. Large volumes of sea water (up to 1100 gallons)
have been extracted with solvents to remove dissolved organics.
Only a minor portion of the radioactivity in the water seems
to be associated with this fraction. This project is in its
initial stages,

(b) Sediments
Sediment radioactivity has been measured in the laboratory, and
in situ analyses have been made. The latter work has been
restricted to depths of less than 50 metres, but the range of
the in situ detector is being increased. The in situ probe is
coupled to a 512-channel spectrometer.
The attachment of radionuclides to sediments has been studied -
both exchange mechanisms, and displacement phenomena (by Cu4"1"
solutions.)

(c) Biota
Animals are collected with trawls and dredges, sorted and
identified. Samples are dried and ashed before analysis by
.gamma-ray spectrometry.

1.4* The most important point seems to be that the. relatively large levels
of radioactivity maintained in the Columbia River and adjacent ocean
provide an excellent natural laboratory for studying many processes
difficult to study elsewhere. The whole ecosystem .has had time to
reach steady-state levels of radioactivity - conditions which are
difficult to attain in a laboratory.

1.5. No expansion is expected, but specific parts of the present programme
will receive greater study.

Future research programme
2.1. — No changes envisioned. Greater effort will be made to determine
2.3« specific activities of radioactivity in ecosystem. Increased use

of the radioactive T^ater (from the river) at sea as a tool in
tracing currents and measuring rates of transfer.



2.4. The half-life of a radionuclide is potentially an excellent timing
device..

3 . Research desired j:p_be undertaken "by other pjrganizationC5 )
3»1« (a) Concentrations of trace elements in sea water,

(b) Use of "standard organisms" as indicators of radioactivity
in the world's oceans. (We use Euphausia pacifica in the northeast
Pacific) .
(c) Separation o.f organic and inorganic detritus.

•£-. * ' '

(d) Variation^ (set '.onal and spatial) in trace me.tals in
"standard" or common organisms.
(e) Determination of sinking rates of detritus or organic
congregates.

3.2. (a) to determine ranges, and limiting values
(b) to determine world wide fall-out patterns, and possible
areas of concentration due to convergences, etc.
(c) to determine role of each in binding elements, etc.
(d) to determine individual variations and extremes
(e) to determine removal rates ("by scavenging)

3.4. Fates of radionuqlide.s, in oceaii difficult to evaluate in 'absence
of data on stable elements, sinking rates, scavenging, etc.

4. Possibility of co-operation .with .other :..l.aborg.tô rv{_ieg)
4.1. We would like E uphaus ia_ Jgacjifjlca , or ilytilus edulus from other

areas.
4.20 Vie are open to suggestions.
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