
Public comment on the environmental effects of the batholiths
research project will now be accepted by NSERC up to
December 31, 2006. This extension appears to be a result of
public concern about the effects on fish and marine mammals
of seismic work along BC’s Inside Passage.

Batholiths are large masses of rock of volcanic origin that
have been extruded through the earth’s crust at some time in
the past. The Coast Mountain Range in BC is one of the most
accessible groups of batholiths in the world, and the history of
its formation is of interest to earth scientists worldwide.
Consequently, the US National Science Foundation and
Canada’s Natural Science and Engineering Research Council
(NSERC) have combined in a research project to map the Coast
Range to a depth of some 100 kilometres or more.

In a five-year $4.8million project, the research team intends
to use geological surface mapping, geochemical sampling and
age dating, and active and natural source seismic imaging to
explore the origins of the mountains which lie along the coast of
BC, on the Pacific ‘ring of fire.’

The ‘natural source’ seismic mapping uses the echoes of
earthquakes around the world to map underground structures
of the earth’s surface. It has been underway for about a year
now.

Active Seismic Mapping
But it is the ‘active’ seismic mapping scheme which has excited
the most concern in BC’s coastal communities. Basically, the
plan involves generating seismic pulses at locations
surrounding the batholith structures and making a three-
dimensional map from the reflected and refracted echoes as the
return from structures deep in the earth. The seismic pulses are
produced by conventional explosives in drillholes at a number
of locations in the interior of the province, and by an array of
compressed air guns towed by a research vessel in eastern
Hecate Strait and along a number of coastal passages, some of
which run deep into the Coast Range.

Indeed, it is this very accessibility by water which has led the
researchers to choose this part of the world for their
exploration. The study area runs from Burke and Dean
Channels (Bella Coola) in the south to Douglas Channel
(Kitimat) in the north, and includes Princess Royal Channel,
the Gardner Canal, and Milbanke Sound. The seismic route has
been chosen to avoid sensitive ecological areas and
conservation reserves; for example, the Hecate Strait route is
well off Aristazabal Island.

The study team also emphasizes that although the seismic
technology used is similar to that employed in oil and gas

exploration, this research project has no connection to recent
petroleum exploration proposals. As evidence, they point to the
location of the seismic work, well away from any hydrocarbon-
bearing strata.

Effect on Fish and Marine Mammals
The proposed time period for the seismic survey is three weeks
at the end of September and beginning of October 2007. This
period was chosen to avoid winter weather (instrumentation
has to be deployed using small boats) and fishing season (June
to August). Nevertheless, coastal residents have already
expressed concern about the possible effect of compressed air
seismic pulse generators on sea life, including whales and other
mammals.

The researchers appear to be well aware of this concern. A
similar September 1994 study, called ACCRETE, which
involved seismic work in the Portland Canal, north of Prince
Rupert, was reported to have ‘no observed effects’ on fish or
marine mammals. For the Batholiths study, the researchers
point out that the research ship, the R.V.Langseth, will be
towing an array of seismic air guns at five knots, meaning that
shots will be fired every 50 - 200 metres, and the ship will pass
each point only once. In order to provide an opportunity for
marine life to avoid the area, shots will be fired softly at first
and then gradually be ramped up to the maximum; small boats
will patrol the area to spot marine life, independent observers
will be employed, and the crews are prepared to shut down the
firing should whales or other marine mammals get too close.

Loudness, Sound Frequency, and
Duration

But little is known about what levels of underwater sound
would not be harmful to fish and marine mammals. One such
standard may have been set by an environmental impact
agreement for the US Navy’s long-range SURTASS sonar. This
was suspected of causing pain to marine mammals in Haro
Strait in May 2003. 

The seismic shots themselves are, of course, directed
vertically downward, unlike the near-horizontal aim of the US
Navy’s long-range low-frequency sonar. The seismic pulses
have a maximum sound pressure at source of 220dB, which is
said to be 36dB lower than the level used in ACCRETE. 

(Note that decibels (dB) is a logarithmic scale, so 170dB is a
lot lower than 220dB. Because water is denser than air, 160dB
underwater is equivalent to about 100dB in air, or about the
sound of a loud radio. Normal human conversation would be
about 125dB underwater.)

The seismic pulses are calculated to result in sound pressure
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of 170dB at a point on the surface 100 metres away from the
source. The source level for the US Navy sonar is similar to the
seismic level, at about 215dB. But the Navy has accepted
environmental restrictions under the US Marine Mammal
Protection Act which require that the sound field from its low-
frequency long-range sonar must be kept below 180dB within
12 nautical miles of any coastline.

The frequency range of the US Navy long range sonar has
also been limited by regulation to below 330Hz. (Hz = Hertz =
cycles per second; lower numbers indicate lower pitched
sounds. Humans communicate in a range of 20Hz to
20,000Hz.) The frequency range for seismic pulses appears to
be limited to a similar range: below 250Hz. 

If the US Navy SURTASS Environmental Impact Statement
is correct, this low frequency for the seismic pulses should limit
tissue damage to marine mammals. There appears to be little
knowledge, however, of interference with animal
communication, or nerve damage. 

Some marine mammals appear to communicate using
sounds in this frequency range. Toothed whales, such as orcas

and belugas, communicate using sounds ranging from 10Hz to
200Hz; for baleen whales, the larger the whale, the lower the
note, the longer the range. But humpbacks may sing in a range
of 400-600Hz, while blue whales produce sounds in the 12Hz
range, which can be heard over 1,200 miles away (which is
probably where the idea for low frequency sonar came from).

The big difference between the underwater sound of sonar
and that of seismic shots lies in the duration of the sound. A
long-range sonar signal averages 60 seconds, with no single
sound lasting for more than 10 seconds. A seismic shot lasts for
20 milliseconds, but this does not count nearby echoes from
shore or bottom. Critics have questioned whether the deep,
narrow fjords in which the seismic work will be done may have
the effect of concentrating the energy of the seismic blasts. 

Before committing its funds to this project, NSERC will have
to decide whether the uncertain risks of harm to marine
creatures are worth the improvement of knowledge about the
geology of BC’s Coast Range. It’s an interesting question,
involving several scientific fields that seldom meet. 0
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