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Tagging and Tracking with Electronic Devices
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The PFRP was host to “Tagging and
Tracking Marine Fish with Electronic Devices,”
a major international symposium held at the
East-West Center in Honolulu from February
7-11, 2000. More than 100 scientists and elec-
tronics manufacturers from a dozen countries
assembled to share their findings and discuss
the state-of-the-art in this rapidly developing
field.

Results from all of earth’s oceans were pre-
sented. Species discussed included tropical
cephalopods (squids, octopii and cuttlefish),
salmon, tunas, marlins, cod, reef fish, sea basses
and sharks, from habitats ranging from shallow
inshore waters to the deep ocean. Symposium
proceedings will be published in 2000 as a book by Kluwer Press.

Why Marine? Which Devices?

The marine environment imposes severe constraints on the
types of electronic tags that can be used to monitor fish behavior.
Simply put, radio waves do not propagate well in media that con-
duct electricity, such as sea water, so marine biologists must devise
more ingenious means of following their subjects. The Tagging
and Tracking Symposium was intended to highlight solutions to
the challenges of working in a conductive medium.

One solution is the use of ultrasonic “pingers” that emit a sig-
nal; these signals can be used to follow fish around in real time, or
they can be recorded by an array of hydrophones for later analysis.
Often, additional information is encoded in the pings, such as a
unique identity code, ambient depth and temperature, body tem-
perature, or swimming activity.

Another solution is geolocating archival tags. These devices
record light intensity, time, and other information into a tiny
embedded computer; the data then can be used to estimate the
tags’ daily longitude and latitude, which can accumulate for peri-
ods of up to 5 years.

Archival tags normally are implanted in the body cavity or
musculature of fish, and data are recovered when the fish are
recaptured. In contrast, “pop-up”devices are attached to fish exter-
nally and are programmed to detach on a specific date, float to the
surface, and transmit data to an orbiting satellite. The first gener-
ation of pop-up tags merely transmitted a few temperature read-

Enlightened participants post-conference, radiating new knowledge and insights about monitoring pelag-
ic fish with electronic devices.

ings while the satellite determined the geographic position of the
transmission. Newer devices incorporate archival technology and
transmit a full suite of data to the satellite.

More recently, technology has come full circle with “chat” tags,
archival tags that transmit data acoustically to listening stations on
the sea floor. These various devices and the results obtained from
them were the subjects of the Symposium.

Big Money Fish—Bluefin Tunas

The Symposium section devoted to pelagic fish was dominat-
ed by presentations on various species of tunas. Many of the papers
reported research on the high-value bluefin tuna species. Scientists
from both sides of the Atlantic presented results on northern
bluefin tunas (ABT) (Thunnus thynnus) in the Atlantic. Most
results are consistent with current knowledge and general thinking
about bluefin tunas. These animals spend most of their time in the
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warmer upper layer of the ocean
and maintain high body temper-
atures (23-30° C) while swim-
ming in waters of much wider
temperature ranges (4-30° C).
Other results are more surpris-
ing. ABT make regular deep dives
at dawn and dusk, occasionally
diving as deep as 800m, where
the water temperature is very
low.

Bluefin tuna appear to dis-
perse widely throughout the
Atlantic. Animals tagged in the
western Atlantic with both pop-
up and data-storage tags were
reported at various places in the
PFRP Administrative Assistant western and central Atlantic, as
Dodie Lau finally exhales, in the well as in the Mediterranean Sea.
wake of a hectic conference week. (Unfortunately, the devices were
not returned from the
Mediterranean, so information about these individual fishes is
limited). Pop-up devices attached to animals in the Mediterranean
reported positions in the eastern Atlantic, the Greenland Sea, and
other sites in the Mediterranean. Comparison of the animals’
tracks, estimated from tag
data, with maps of oceano-
graphic features in the west-
ern Atlantic, shows that
bluefin often tend to remain
near the frontal boundary
between the warmer Gulf
Stream and colder water
surrounding it. Pop-off
devices have been success-
fully used in bluefin on both
sides of the Atlantic, but the
reporting rate of the tags
(supplied by the same man-
ufacturer) is lower for east-
ern deployments than for
western deployments.
Whether this difference is
due to differences in fish
survival, attachment tech-
nique, or tag failure is not

known.
Similar results have been
PFRP Director and Conference Chair Johnobtained for Pacific bluefin
Sibert makes a point in his closing pre- tuna (Thunnus thynnys
sentation. although fewer have been
studied with electronic tags.
The Pacific variety also maintains body temperatures above ambi-
ent, prefers the surface layer of the ocean, often remaining within

A break in presentations allowed time for participants to talk story.

20m of the surface, and makes dawn and dusk dives, occasionally
to depths of 300m.

Some of the first large-scale deployments of archival tags were
on southern bluefin tuna (Thunnus maccoyiaround Australia.
The results have shown cyclic excursions from southern Australian
coastal waters westward across the southern Indian Ocean and
back, requiring reinterpretation of data from conventional tags.
Archival tag data also enable researchers to monitor feeding
behavior and estimate daily food intake in different parts of the
animals’ range at different times of the year.

Bigeye Tuna

Bigeye tunas have been extensively studied with both geolocat-
ing archival tags and acoustic telemetry in Hawai‘i and French
Polynesia. Telemetry data, sonar estimates of forage abundance,
and analyses of longline performance indicate a preference for the
surface layer during the night and deep foraging during the day.
Archival tag results confirm this behavior over much longer peri-
ods, and extend the foraging depth. Bigeye regularly occupy
depths below 500m, where the temperature is less than 5°C and the
oxygen content is around 1 ml/liter. This tolerance for scant oxy-

Symposium participants learn about the potential for combining tracking
data with conventional tagging data.



