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Distribution of Suspended Oil Particles Following
the Grounding of the Tanker Arrow'

W. D. Forrester

Atlantic Oceanographic Laboratory
Bedford Institute
Dartmouth, Nova Scotia, Canada

ABSTRACT

While taking oceanographic observations in Chedabucto Bay, Nova Scotia, following the
grounding of the tanker ARROW on February 4, 1970, small (54 to 1 or 2mm) oil particles
were found in the water column. The particles were collected with plankton nets and water
bottles. This paper discusses the origin of the particles, their distribution in size and in depth,
and the transport of particles out of Chedabucto Bay into the open ocean. A simple steady-
state model has been employed to relate turbulent-energy distribution to oil-particle dis-
tribution over corresponding ranges of wavelength and particle size. The particles were
detected as far as 2 50 km from their source and provided evidence of a current flowing south-
westward along the Nova Scotia Coast at a speed of about 8 km/day.

1. Introduction. On February 4, 1970, the 11,397-ton tanker ARROW ran
aground on Cerberus Rock in Chedabucto Bay, Nova Scotia (Fig. 1). Almost
immediately her 16,000-ton cargo of Bunker ‘C’ oil began leaking out at an
undetermined rate. By the following day, oil slicks were apparent in the Bay,
and part of the shoreline of Isle Madame had been contaminated. On February
8 the ship broke in two, and shortly afterward the bow section sank; the stern
section rested on the rock until February 12, when it sank also. From March
13 to April 11 about 6000 tons of the oil were pumped from the ship’s tanks
into barges, leaving an estimated 500 tons to seep into the Bay at a rate of
about 1 ton/week. Thus, between February 4 and April 11 about 9500 tons
of oil leaked into the Bay.

Most of the leakage occurred during February, with the greatest releases
taking place at the times of grounding and break-up. Additional Bunker ‘C’
oil was suddenly released on March 25, when the ship’s fuel tank broke open
and spilled about 180 tons in four hours. Fig. 1 locates the beaches that were
considered to be oiled by early March. On March 10, it was reported that

1. Contribution 232 from Atlantic Oceanographic Laboratory.
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Figure 1. Chedabucto Bay, showing the oil-contaminated shoreline as of early March, based on air
reconnaissance.
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several miles of beach on Sable Island (Fig. 5) were contaminated, evidently by
oil from the ArRrRow. The extent of oiled beaches remained fairly static during
March, after which the pendulum swung in favor of the clean-up crews.
Chemicals were not extensively used in the clean-up because of fear of their
possible toxicity; however, on the one or two days following the grounding,
about ten tons of the dispersant “Corexit 8666’ was sprayed from aircraft onto
the Bay.

On February 12 the survey vessel Dawson arrived in Chedabucto Bay from
the Bedford Institute to investigate possible oceanographic implications of the
oil spill and to carry out any specific tasks requested by the on-scene authorities.
On February 13 the Dawson’s staff was asked to investigate a near-shore area
for evidence of oil that might have sunk below the surface because of sand
entrained in the oil while it was on the beach; this request was prompted by
the disappearance of large quantities of oil from the beach area. Oil was found
on the surface 4 km offshore in cohesive lumps up to 1 or 2 cm3. Some sand
was incorporated into the oil lumps, but there was no evidence of sunken oil.
On February 14, biology technicians, with proper plankton-sampling gear,
joined the ship, and horizontal plankton tows were undertaken in the same
area. In these subsurface samples, small oil particles (0.1 mm to 2 mm) were
found in a quantity that indicated a mean separation of about 10 cm to 20 cm

























































