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Lotek Wireless Inc.
Monitoring the Environment
from the Animal’s Perspective

This booklet is a brief introduction to Lotek
Wireless Inc., a Canadian company that has been
designing and manufacturing innovative fish and
wildlife monitoring devices since 1984.
Our report focuses on the five attributes that
best define who we are:

 our passion for the environment (page 6)
 our many partnerships (page 8)
 the quality of our products (page 14)
 our role as a solutions provider (page 20)
 the dependability of our company (page 24)

Telemetry:
The highly automated communications process
by which measurements are made and other data
collected at remote or inaccessible points and
transmitted to receiving equipment for monitoring,
display, and recording.
(Encyclopædia Britannica)
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“

Increasingly, the evidence points to an alarming conclusion: the sea, the cradle of
life, may be dying.
Can Lotek help? You bet we can.
We believe that the animal knows best. We are dedicated to developing
advanced equipment and analytical techniques that, when placed on free
ranging wild animals and fish, provide the world with the knowledge required to
scientifically validate and assess the environment — from the perspective of the
animal.
From a speech given by Jim Lotimer, co-founder and
President of Lotek Wireless Inc., at the University of
Waterloo on June 7, 1999

”
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We live in challenging times.
In the wake of mankind’s
unprecedented spread and
domination of the planet, many
of the world’s other species have
suffered significant, and in some
cases irretrievable, losses.
Fish and wildlife around the world are in danger: their food,
their water, their habits and their habitats are increasingly
disrupted by human activities.
We also live in exciting times. The advances in science
and technology that allow human development to expand
so successfully also hold the key to protecting the wildlife
affected by our intrusion into their habitats. This is Lotek’s
prime purpose: we create technological innovations to
protect our environment and its many precious inhabitants.

Lotek Wireless’ core purpose
is to deliver innovative solutions
for a sustainable future.

How can we assess the effect that human activities have on
our world? We believe that one of the best ways to gauge
our impact on the environment is to query its inhabitants.
Lotek’s efforts are directed at increasing mankind’s ability
to follow fish and wildlife further and further into their
own natural habitats. Our innovations equip creatures
with the means to tell us about their health and the health
of their environment. Exciting technologies are available
to us today, and we specialize in employing them to create
ever smaller, ever more unobtrusive, ever more rugged
biotelemetry devices.
Lotek systems follow fish and animals deep into the wild
and retrieve detailed data about their movements and
habits. How exactly? Think of equipping whales, moose
and salmon with tiny cell phones and computers.
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We’re passionate about the environment.
Data resolution, burst rate,
code set, frequency range ...
take a quick review of our
product literature and web
site and you’ll be forgiven for
concluding that Lotek is a
technology-driven company.
We do of course take great pride in the technological
accomplishments of our team. But in fact, the key to what
really drives us is found in the second part of our slogan:
“Delivering innovative solutions for a sustainable future”. It’s
the opportunity to contribute to long-term environmental
sustainability that most motivates our team and inspires our
accomplishments.
That’s why we focus on fish and wildlife monitoring, though
the telemetry techniques that we’ve designed have a myriad
of other potential uses as well. Lotek first began, and
continues to this day, as a partnership of engineers, biologists
and manufacturers devoted to furthering environmental
sustainability, by equipping animals with the means to report
back from the wild about their health, their habits, and their
habitats.
Defining sustainability
But what exactly is environmental sustainability, and how
do we contribute to it? In 1987, the World Commission on
Environment and Development produced a report entitled
“Our Common Future”, which offered what has come
to be known as the Brundtland definition: “Sustainable
development seeks to meet the needs and aspirations of the
present without compromising the ability to meet those of
the future.” In subsequent refinements of this definition,
many have emphasized the need to balance environmental,
economic and social resources — what the World Bank has
called the Earth’s three “capital stocks”. Ideas abound on
the best ways to manage these stocks, but few dispute that a
healthy environment must be one of the central pillars of any
sustainability initiative. So the question then becomes: in
the quest for a sustainable balance of environment, economy
and society, how exactly does one assess the health of the
environment?
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Giving fish and wildlife a say
Lotek Wireless was founded on the premise that one
of the best ways to measure and monitor the world’s
environmental capital is by giving voice to its non-human
inhabitants. Because many areas of the world are too harsh
or remote for human habitation, our knowledge of certain
aspects of the environment remains extremely limited. This
is especially true of underwater habitats; it’s not uncommon
to hear the mysteries of the sea being compared to those
of outer space. But by equipping fish, birds and animals
with biotelemetry devices, suddenly we gain a unique and
unprecedented window not only into those creatures’ lives,
but also into their previously inaccessible worlds.
In so doing, we are better able to assess the impact of
the interactions between their worlds and ours. With
biotelemetry, we now have the ability to find out exactly
how many salmon do or don’t survive their journey down a
river and past a hydroelectric dam, and adjust our practices
accordingly. We can follow an elephant seal up an entire
coastline and see exactly where and when she dives down to
the ocean floor to feed, and plan our coastal developments
accordingly. We can map the exact migratory path of a
caribou through the arctic tundra, and so assess the impact
of an adjacent industrial development on the animal’s herd
and habitat.
Environmental exploration
The examples are many, and the potential is almost as
vast as the number of species on the planet. Biotelemetric
research today represents every bit as much of a new
frontier in mankind’s efforts to understand the secrets of
our planet’s environment as the challenges facing explorers
like Robert Peary and Roald Amundsen did in their quest
to discover the secrets of its geography.
Lotek is honoured to be a leader in this knowledge
revolution. We’re in the enviable position of having a
very talented team that knows how to transform the latest
advances in electronics and computing into devices that are
small and light and smart enough to track wild creatures, of
almost any size, through almost any type of habitat. And
we’re thrilled to be able to supply our innovations to so
many of today’s scientific researchers, resource managers
and other stewards of the environment, with whom we have
enjoyed very fruitful partnerships.

Lotek furthers
environmental
sustainability by
equipping animals with
the means to report
back from the wild
about their health,
their habits, and their
habitats.

Jim Lotimer & friends, N. Ontario c. 1979
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We succeed through partnerships.
Ever since we delivered our first
commercial telemetry system
back in 1984, Lotek Wireless has
introduced many innovations that
have changed the way that biologists
track fish and wildlife.
What makes our innovations
possible? Above all, we attribute our
success to our many partnerships.

In all aspects of our company’s operations and throughout
our history, we’ve sought out and cultivated partnerships.
First and foremost, there are the ongoing collaborations
that we enjoy with our clients, the wildlife researchers and
natural resource managers of the world, who tell us what
they need and test what we develop for them. Secondly,
there’s the synergy that comes from combining biological
and engineering expertise within our own team. And
finally, we also partner to great mutual benefit with various
institutions and industry allies, including governments,
universities, parts suppliers, and other key stakeholders.

We partner with our clients
Often, it’s before a new telemetry system is even conceived
that input from our research partners is most helpful.
Indeed, many of our inventions have come about as a direct
response to biologists’ stated needs.
For example, when we first became involved in tracking
salmon at a hydroelectric dam, researchers at the facility
were still using inaccurate strip-chart recorders (devices
that record detected signals as pen movements on a
rotating drum). In addition to being imprecise, their
system also required a different receiver for every antenna,
making deployment along any significant length of dam
or river both expensive and cumbersome. Hearing and
understanding those problems, we designed two significant
new systems: our SRX_400 receiver offered a robust and
flexible microprocessor-controlled alternative to the dam
operators’ strip-chart recorders, and its antenna-switching
capability allowed them to connect multiple antennas
to a single receiver. We were the first to propose these
innovations, and they changed the way that fish tracking is
done at dams.
Similarly, when the Ontario Ministry of Natural Resources
first wanted to do an environmental assessment of the
effect of logging on moose populations, the only radio
collars available at the time didn’t provide position data
that was reliable or detailed enough, especially at night or
under forest canopy. The Ministry’s need for precise, 24hour data on moose movements led Lotek to propose and
develop the use of GPS (global positioning system) collars
for wildlife. We were the first company in the world to
create a GPS collar for wildlife. Today, it’s the tracking
method of choice for wildlife researchers who need to chart
animal migration patterns precisely and reliably.
Our partnership with researchers and managers continues
throughout the development cycle of a new product.
When we say that our systems are “field proven”, we’re
referring in part to the invaluable input from partners who
test our prototypes and beta versions in actual field research
situations. Their feedback contributes significantly to the
refinement and optimization of our systems, to the benefit
of all who use them.

From left to right: researchers observing tagged seals in Hokkaido, Japan;
deploying acoustic dataloggers in Newfoundland, Canada; acoustic datalogger
deployment off the east coast of USA.
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Collaborations within our own team
Once we know the needs of the research community, we
bring their challenges to our own development team,
where the next level of partnership is set into motion.
Product design at Lotek Wireless is a constant dialogue
between Lotek’s biologists, engineers and manufacturers.
We listen carefully to the biologists in the field who
tell us about their telemetry needs. And since we have
biologists on our own team, we hear and understand
what they want. We know what it’s like to try to
follow an animal and be frustrated by the limitations
of traditional tracking methods, or thwarted by the
inhospitalities of a particularly harsh environment.
Having our own in-house biological know-how is crucial
to our engineering team, whose task it is to design the
solution that will best utilize the technologies at their
disposal, while taking into account all of the biological
characteristics that determine exactly how that solution
must work in the field. It’s one thing to design a tag that
can transmit a unique “hello” from a fish in the water to
a receiver on the shore. It’s quite another to make that
tag tiny enough to be deployed on a salmon at the 6-inch
smolt stage of its life cycle. Or smart enough to transmit
that “hello” with equal efficacy in both types of water
— fresh and salt — that the salmon will move through in
its journey from river to ocean and back again.
And many other partnerships as well
Designing, manufacturing, marketing — regardless of the
product development stage, we strive to bring the same
spirit of collaboration to every aspect of our company’s
operations. For example, many of our parts suppliers
have worked with us for years, helping us to meet our
demanding design specifications. Similarly, we value our
relationships with all of the governments, educational
institutions, consortia, investors, companies and
individuals that we also call our partners. They include
the Government of Newfoundland, Queen’s University,
the U.S. Geological Survey, the U. S. Army Corps
of Engineers, the Great Lakes Fishery Commission,
Investeco Capital, Northwest Marine Technology, Tanaka
Sanjiro Co. Ltd., and many, many others. Each plays
a unique and valuable role in helping us to create our
solutions and bring them successfully to market.
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Sustaining the Pacific Northwest Fishery
Of all the many partnerships that Lotek has enjoyed over the years, one of our
most long-standing, productive and rewarding to date is not with an individual
researcher, manager or agency, but with an entire watershed’s efforts to sustain
its fishery.

The Pacific Northwest
region of the United
States is the location of
the Columbia River, the
most hydroelectrically
developed river system in
the world. There are over
400 dams throughout the
Columbia River Basin,
and collectively they
produce more than 21
million kilowatts of largely
pollution-free electricity
— almost half of America’s power. They also control flooding
in some areas, and supply many others with enough new
water to turn previously arid soil into lush and productive
farmland.
As is often the case, what benefits humans does not always
benefit other creatures. From an environmental viewpoint,
the Pacific Northwest has paid an enormous price for its
electricity and irrigation. Stocks of salmon and other wild
fish on the Columbia are down to 1-2% of their historical
levels, prompting many to investigate the effects of dams on
the movement of fish through the river. A salmon’s life cycle
requires two impressive migrations: from river to ocean when
young, and from ocean to river when mature. Unobstructed,
these journeys are challenging enough. Through multiple
dams and hydro facilities, they are considerably more difficult.
Fish passage systems
For this reason, billions of dollars have been invested in
environmental research on the Columbia over the past
few decades to assess and mitigate the impact of dams on
10

fish populations. Most of the region’s dams were built
before 1970, when the environmental consequences of
dam construction were not fully anticipated. More recent
developments are therefore largely corrective in nature,
with a focus on creating structures and strategies to aid fish
migration and restore stocks to past levels. For example,
many dams on the Columbia have now added fish passage
systems to their structures to help salmon, sturgeon, trout and
other vital species navigate the river safely and efficiently by
providing them with alternate passage routes that avoid dam
turbines.
To determine whether efforts to help fish past a dam are
successful or not, you have to be able to monitor their
movements and behaviour. This is precisely where Lotek
contributes most to the Pacific Northwest’s massive and
ongoing environmental impact assessment efforts. For over
15 years, we have partnered, to much mutual benefit, with
many of the Columbia River’s federal and state agencies,
Public Utilities Districts, native tribes and other stakeholders,
all of whom are involved in the long-term effort to preserve
the Columbia Basin fishery. We consider ourselves fortunate
to be able to contribute solutions to their challenging
issues, and honoured to be chosen as a preferred provider of
telemetry solutions by such organizations as the U.S. Army
Corps of Engineers, the U.S. Geological Survey (USGS),
Oregon State University, and the University of Idaho, to name
but a few.
Lotek innovations to meet the challenge
Our work with the Pacific Northwest has resulted in the
creation of some of our most innovative telemetry products
and solutions. These include our digitally encoded
transmitters and our SRX and DRX receiver systems, which

allow users to reliably monitor hundreds of individually
tagged fish on a single frequency. Similarly, our popular
NanoTag — a highly miniaturized, digitally encoded
transmitter smaller than the eraser on the end of a pencil —
was first developed to meet the evolving needs of Columbia
River researchers. When they first began tracking
salmon, they could only follow larger mature fish, because
transmitters available at the time were still too large to use
on younger specimens. However, thanks to our ongoing
focus on transmitter miniaturization, researchers are now
able to monitor subyearling smolts less than 100mm in
length. Recently, for example, Columbia scientists were
able to successfully follow the out-migration of over forty
thousand salmon smolts for the first time ever.
Global solutions
The benefits of our partnership with the Pacific Northwest’s
stakeholders are not only mutual; they extend worldwide.
According to the 2000 Report of the World Commission on
Dams, there are more than 45,000 large dams in the world
today. The same report states that almost one billion people
rely on fish as their main source of animal protein. Clearly,
the sustainability of fish stocks is a crucial global issue, and
the problems facing managers on the Columbia River are
also challenging dam operators around the world. With
the Pacific Northwest as our incubator and proving ground
for new fish monitoring technologies, Lotek is constantly
developing new tools that can be used to monitor the
behaviour and successful passage of fish at all dams.
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Seeing the Big Picture at Queen’s University’s New Ecological Observatory
As a designer of tools for
scientists, Lotek is a strong
believer in supporting scientific
research.

Over the years, we’ve
demonstrated that support
by contributing to, and
collaborating with, several
universities and academic
programs. Most recently,
we have begun an exciting
partnership with the Queen’s
University Biological Station, Carleton University, and the
Illinois Natural History Survey (U. of Illinois) to create a new
research vehicle known as the Queen’s Ecological Observatory.

The new observatory has ambitious goals: in addition
to serving as a testing ground for new biotelemetry
technologies and as a centre for exchange between academic
and industry experts, we intend for it to become a pioneer
site for a new way to collaborate on ecological research
— the first of many nodes for international data exchange
and analysis.
Using our most advanced acoustic tracking system,
researchers at the observatory have already gathered two
entire years’ worth of daily data on a group of largemouth
bass at Warner Lake near Kingston, Ontario. Not just
“presence/absence” data, mind you. The MAP system
that we supplied to the observatory has allowed them to
capture the precise 3-D location, and surrounding water
temperature, of each individual bass, every 15 seconds, 24
hours a day, 365 days a year. That’s a lot of information
— so much, in fact, that it requires a large database just to
store it all, and special software tools to mine it for all of its
insights into bass behaviour.

In fact, the abundant spatial and temporal information
being collected will continue to reveal new facts about
fish, fish interactions and lake ecology for years to come.
The intent of the Queen’s Ecological Observatory is to
make its data available for scientists in other universities
and countries to analyze as well. The ability to view what
amounts to a continuous “data movie” of a group of fish
— and eventually other animals as well — reacting not
only to their environment but also to each other, on such a
fine scale, provides valuable information to scientists from
many different disciplines. Indeed, the observatory’s new
technologies open such a rich new window on nature’s
myriad interactions that scientists will be able to address
some larger biological and ecological issues for the very first
time — leading, no doubt, to many new questions and
studies in the future.

Unlocking the Secrets of the Ocean with Dr. Barbara Block
An excellent example of how
partnerships result in better
biotelemetry devices can be
found in our collaboration with
Dr. Barbara A. Block
Dr. Block, whose input was
integral to the development
of our powerful LTD 2310
archival tag, is a professor
in Marine Sciences at the
Hopkins Marine Station of
Stanford University, and one
of the founders of its Tuna
Research and Conservation Center. Her research, which
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investigates how large pelagic fishes utilize the open ocean
environment, requires smart and robust monitoring devices
that can operate effectively on such species as giant bluefin
tuna.
Dr. Block provided crucial feedback to us about the “beta”
versions of the LTD 2310. One early problem that she
reported involved the tag’s sensor stalk, which was initially
too abrasive for use on tuna. To remedy this, we tripled
the coating at the base of the stalk to increase the tag’s
bio-compatibility. Other modifications followed, many
based on her valuable tests and input. Her meticulous
troubleshooting contributions were also a key factor in
improvements made to both the firmware within the tag
and the software that interprets its collected data.
Thanks to our partnership, our LTD 2310 is now a triedand-tested research tool, and Dr. Block has been able to
pioneer its use to gain valuable new insights into tuna

migration. For example, in a recent paper she revealed
that what were previously thought to be two separate
schools of tuna, one in the Mediterranean and the other
on the east coast of North America, are in fact one single
school that travels all the way across the ocean to reach
separate spawning and foraging areas. Her discovery has
had a significant impact on the world’s understanding
and management of this valuable and increasingly scarce
resource.
Dr. Block is also using our archival tags to unlock the
secrets of the open ocean environment itself. As her work
with the Census of Marine Life and Tagging of Pacific
Pelagic (TOPP) research projects demonstrates, she is
leading the way in providing some of the best ocean
observation data available in the world today, thanks in no
small part to our LTD 2310 and her contributions as a beta
tester.
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We design high quality, innovative products.

How do you judge the quality
of a product? If you’re a
wildlife researcher or manager,
you know that when it comes
to animal monitoring systems,
it’s all about the data.

The tools that researchers use to gain insight into their
animals’ movements and behaviour must be able to deliver
ample and accurate data in a reliable and cost-effective
manner. We take the utmost care to make top quality
monitoring equipment, because we understand that our
customers are relying on our systems to make informed and
often far-reaching decisions about the environment. They
use Lotek systems to prove or disprove important scientific
hypotheses, to implement or revise important wildlife
management strategies, or to respond to strict legislative
requirements, and they base their conclusions directly upon
the results that our systems provide. It’s a responsibility that
we don’t ever take lightly.
We know the value of abundant and accurate tracking
data, and we understand the often costly consequences of
using unreliable monitoring devices. For hydroelectric dam
operators, for example, it’s essential that their annual fish
survival counts are accurate, because failed transmitters can
erroneously lower fish passage survival numbers enough
to cost millions of dollars in unnecessary dam operation
modifications. Similarly, failure to accurately chart the
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migrations of a herd of caribou through a particularly
sensitive terrestrial habitat could result in wildlife
management decisions that will have disastrous consequences
for all involved — for the animals, for the habitat in question,
and for the human activities planned for that area.
Exacting standards, stringent specifications
Electronic devices are usually considered to be fairly delicate
instruments that need to be kept dry and handled with care.
By contrast, the electronic systems that Lotek manufactures
are used by wild animals in extremely harsh environments.
Our unique challenge is to make electronics that are
simultaneously sensitive and tough: capable of gathering
precise data, and yet able to perform impeccably while being
jostled, bumped, scraped, immersed in water, and exposed to
extremes of temperature and/or pressure.
To add to the challenge, unlike other new electronic products,
once a Lotek product is qualified for shipment and released,
there are limited opportunities for retrieval or repairs. All
measures undertaken to ensure its proper functioning have to
be completed before deployment in the field.

We begin meeting these challenges as early as the design stage,
using software simulations and computational modeling to
detect stress and fatigue factors over the life of a product.
We continue testing throughout the manufacturing process,
holding each product to stringent engineering specifications
and relevant industry standards. We monitor for quality at
each stage of assembly, calibrate using equipment that far
exceeds the accuracy of the devices being manufactured, and
perform burn-ins and temperature cycling to expose faulty
electronic parts, stabilize frequency-sensitive components and
ensure the resilience of our products in the field. The more
complicated the instrument being manufactured, the more
elaborately we test it.
Worth the effort
Does all of this care and attention raise the cost of our
products? In some cases, yes, certainly. Would we consider
cutting corners to lower those costs? Certainly not. Why
do we take this approach? To paraphrase the well-known
television ad, “Because your data’s worth it.”
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There’s more than one
way to track a cat ...

... or a tuna
... or an elephant
... or an albatross
... or a polar bear
... or a salmon smolt
... or a sea turtle
... or a fox
... or a sturgeon
... or an eland
... or a pine marten
... or a shearwater
... or an elk
... or a penguin
... or a sablefish
... or a plaice

Radio

Acoustic

How it works: To track an animal
with radio, you need to equip it with
a device, called a transmitter, that
can send you a signal. In addition,
you yourself need to be equipped
with a device, called a receiver, that
can detect that signal. Both devices have antennas attached
to them to aid them in their tasks. Radio is an excellent
type of signal to use when tracking animals, in part because
radio waves can transmit information rapidly and for long
distances in air. Radio signals can also be made to transmit
effectively in fresh water, but not through salt water.

How it works: Seawater covers
more than 70% of the Earth’s
surface, and is home to many of its
creatures. But salt water presents
unique challenges to those wishing
to track marine wildlife. Radio
waves are highly absorbed by salt water, making them a
poor choice for sending messages through the ocean.

To track more than one creature at the same time, you need
a way to give each one a unique signal that you can identify.
In conventional biotelemetry, radio signals are made unique
by varying either their frequency or their “beeping” rates.
Both strategies have their limitations. One of Lotek’s great
innovations in biotelemetry has been the introduction of
the digitally encoded radio tag, which transmits a unique
numerical code that differentiates it from all other tags,
even those transmitting on the exact same frequency. This
allows a researcher to track hundreds of subjects on any one
frequency, which has greatly improved scientists’ abilities to
increase the sample sizes of their studies.
Another significant advance has been our miniaturization
of radio tags. We now offer digitally encoded radio tags
that are tiny and light enough to be used on fish as small as
10 centimeters (3.9 inches) long. Quite an improvement
over the early days of biotelemetry, when the transmitters
themselves were almost that long!
When it’s used: Radio biotelemetry can be used in water,
on land or in the sky. A huge range of animals can be
tracked with this technology: Lotek has radio tags and
collars that can be placed on fish, birds, mammals and
amphibians of almost any size, from tiny salmon smolts to
full-grown elephants.
Product examples:
Transmitters (Fish): NanoTag, MCFT, MBFT, EMG, &
SR sensors
Transmitters (Wildlife): LMRT, SMRC
Receivers: SRX 600, SRX 400, STR 1000, DRX 600
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Sound waves, on the other hand, are not similarly impeded
by seawater. What’s more, sound can travel more than 4
times faster in water than in air, allowing near real-time
listening over long distances with the right tools. For these
reasons, acoustic signals are the preferred communication
tool for researchers who wish to track fish and wildlife in
marine habitats in real time.
As with radio, acoustic telemetry requires transmitters
to send signals and receivers to hear them. In between
those two, one additional piece of equipment is used in
acoustic telemetry. A hydrophone is a type of underwater
microphone that receives acoustic signals, which are then
either stored or converted into radio signals for rapid
transmission through the air to the receiver on the shore.
Lotek has expanded the boundaries of acoustic telemetry
as well. Our powerful MAP System employs CDMA
coding (similar to that found in cell phones) to allow the
simultaneous detection of countless unique individuals
on a single acoustic frequency. Equally innovative is the
MAP System’s ability to discern its tags reliably even in the
acoustically noisy ocean environment.
When it’s used: Acoustic biotelemetry is generally used to
monitor those creatures living or moving in deep water or
salt water habitats. Lotek offers acoustic systems to track a
wide variety of marine inhabitants, such as salmon, trout,
plaice, cod, crabs, sea turtles, and many others.
Product examples:
Transmitters: MAP, CAFT, MA sensors
Hydrophones: WHS, LHP
Receivers: MAP 600, SRX 600, SRX 400
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Combined
Acoustic & Radio
“Radio for fresh water, and
acoustic for salt or deep water.”
Seems straightforward enough.
But some fish move back and forth
between fresh and salt water, or
between shallow and deep water. How do you track them?
In the past, researchers’ only choice was to equip such fish
with two different tags, one acoustic and one radio. But
because each tag adds a certain amount of weight and
occupies a certain amount of space, “double-tagging” is not
a viable option for many smaller species.
One of the advantages of being a company with expertise
in multiple tracking technologies is that we can combine
them whenever unique monitoring challenges call for
inventive solutions. To address the needs of researchers
studying anadromous, catadromous and deep-diving fish
species, we designed a system that transmits both acoustic
and radio signals from a single tag to a single receiver. Our
CART (“Combined Acoustic Radio Transmitter”) tag sends
both types of signal at regular intervals, which ensures that
researchers won’t lose track as their subjects move from one
type of aquatic environment to another.
CART tags employ the same digital coding scheme that
we first introduced in our radio tags, making it possible to
track hundreds of fish on any given frequency. In addition,
both of CART’s encoded signals can be detected by the
same receiver.
Product examples:
Transmitters: CART, CH sensors
Hydrophones: WHS, LHP
Receivers: SRX 600, SRX 400, MAP 600

Archival
How it works: Smaller creatures
like fish can also be equipped
with devices that record and store
tracking information for retrieval at
a later date. Known as archival or
data storage tags, these instruments
are placed in or on fish and act like tiny computers,
constantly sensing and recording the environmental
conditions that they travel through. Incredibly, the tags
can take new readings as frequently as every 4 seconds if
desired. Despite their small size, Lotek archival tags have
batteries and memories with enough capacity to collect
data for several years. They are also constructed to ensure
reliable operation at depths of up to 2000 meters and
temperatures as low as -5° C.
Archival tags measure water temperature, water pressure
and light levels. From these, researchers can reconstruct
an impressively detailed daily history of a fish’s travels.
The pressure reading reveals its precise water depth, and
the light measurements contain enough information to
allow calculation of the fish’s latitude and longitude, using
an elegant process known as light-based geolocation.
The unsurpassed light sensitivity of Lotek archival tags
ensures that users can gather the most accurate geolocation
estimates possible.
As with some types of GPS work, archival tag research
relies on equipment retrieval for its success. Some tags
have labels that offer rewards to whoever catches the fish,
and it’s not unusual for these rewards to be claimed from
surprisingly faraway locations. Lotek has also introduced
a second retrieval option: archival tags with “pop off ”
mechanisms. Like remote-release GPS collars, these tags
can be programmed to detach from their subjects at specific
times. Once detached, they float to the surface of the water
and emit signals to facilitate recovery.
When it’s used: Archival tags offer an excellent alternative
for monitoring aquatic, avian and terrestrial species when
radio or acoustic telemetry is not possible or practical.
Lotek tags have been used on such diverse species as tuna,
salmon, cod, plaice, sharks, sablefish, lake trout, turtles,
penguins, albatross and platypuses.
Product examples:
LTD 1100, LTD 1110, LTD 2350, LTD 2410
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Satellite
How it works: In radio and
acoustic systems, signals travel from
a transmitter to a nearby receiver.
By contrast, animals equipped with
GPS and Argos collars do most of
their communicating with satellites
in outer space. The collars take advantage of services
afforded by two multiple-satellite systems, the “Global
Positioning System” (GPS) and the “Advanced Research
and Global Observation Satellite” (Argos). Each system
operates in a unique way: GPS satellites transmit positional
data to receivers on the ground, while Argos satellites
receive positional and other data from transmitters on the
ground, and relay that information back to ground stations
situated elsewhere. We manufacture collars that can utilize
either system to full advantage.
For example, our GPS collars can take positional snapshots
at numerous pre-defined intervals all day long. The first of
their kind, these collars also boast impressive data storage
capabilities, keeping a record of the animal’s migratory
history until the collar and/or its information is retrieved.
Never before have biologists been able to obtain such a rich
and accurate mapping of an animal’s movements, to within
an error of less than five meters.
Another exciting innovation has been the addition of
remote-release capabilities to our collars. Biologists can
now activate a mechanism that automatically detaches the
data-rich collar from the animal. This eliminates the need
to recapture the creature at the end of the study, reducing
both the expense to the researcher and potential trauma
to the animal. Once detached, the collar changes its radio
beacon signal to help the researcher find it.

Lotek products and services
 Receiver systems

 Archival tags

When it’s used: GPS and Argos systems are used to track
animals such as coyotes, wolves, caribou, sheep, cattle,
mountain lions, bears, moose, deer and cougars, as well as
sea turtles, marine mammals and birds. Recently, Lotek has
also added GPS locator capabilities to other products, such
as our SRX 600 receivers.

 Dataloggers

 Hydrophones

 Radio transmitters

 Wireless hydrophones

 Acoustic transmitters

 GPS systems

 Combined acoustic/radio

 Argos systems

Product examples:
GPS: GPS 3300, GPS 4400, WildCell
Argos: ArgosTrack, GPS Argos

 Physiological transmitters

 Accessories

 Temperature transmitters

 Field support

 Pressure/depth transmitters

 Training

 Motion transmitters

 Consulting services

transmitters

 Data analysis software
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We provide solutions.

From left to right: installation discussions on the Columbia River basin, USA; sturgeon tracking on the Hudson River, USA; equipment training for seal/salmon interaction
studies in Hokkaido, Japan; animal capture for GPS collar attachment in northern Québec, Canada.

We’re a company that the problem solvers of the world
come to for help. So we don’t just supply them with a
piece of equipment and go away — we get involved.

Around the world, the interaction
between humans and nature is fraught
with problems — some very serious,
some very urgent. Dwindling or
depleted fish stocks, polluted rivers
and oceans, endangered animal species,
disappearing natural resources,
extensive habitat losses — the list is as
long as it is distressing.
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Despite the fact that it’s become something of a marketing
cliché for companies to refer to their offerings as “solutions”
rather than products, at Lotek we truly do see ourselves
as solution providers. In fact, we view it as a key defining
factor that makes us who we are as a company. Our entire
business is based upon providing real solutions, on many
important levels: solutions for our clients, for science, for
fish and wildlife, and for the environment. It’s what led
us into business in the first place, and it’s what continues
to drive us to strive for excellence in all of our endeavours
today, more than 20 years on.
Getting involved as a partner
We know how important and urgent it is to find solutions
to environmental problems because we’re a company that
the problem solvers of the world come to for help. So we
don’t just supply them with a piece of equipment and go
away. Wherever possible, we become familiar with their
research challenges as a whole, and get involved as a partner

to help them find the right solutions. For some, the problem
is figuring out the best way to track an animal. For others,
the problem is how best to deploy the equipment in a tricky
environment to capture the desired data. And for others, the
problem is how to process and interpret the millions of data
points that our systems provide. In all cases, at all steps of the
research process, we’re there to help them find the answers to
their questions.
Providing innovative solutions
Case in point: an interesting problem that more and more
wildlife researchers are encountering, now that such an
abundance of tracking data is available to them, is a lack
of analytical tools to process it all. Our GPS 3300L
collar, for example, is capable of recording the precise
whereabouts of an animal 96 times a day for up to 221 days
— that’s 21,216 pieces of information for one animal alone.
Similarly, we supply fish and bird researchers with archival
tags that can each record an astounding 1.33 million data

points. Researchers now need analytical tools to help
them handle, process, and interpret all the data they’re
collecting. In response to that need, we’ve developed
new software tools, such as BioMap, that keep all the
information in a database and help the researcher to
process it in a way that transforms the raw data into real
knowledge.
The pursuit of scientific knowledge involves an
interesting cyclical process: questions lead to answers,
but answers always yield new and deeper questions. No
sooner do we discover a new way to track an animal,
deploy a system or analyze a data set, than those solutions
give rise to whole new sets of questions, challenges,
problems. After more than two decades as a solution
provider, we’ve learned that at each step of the process,
you can only hope to solve the new problems that arise
by building upon your successes with the previous ones.
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Application Support & Consulting Services
Customer service is such an important part of our company
that we maintain an application support division dedicated
to providing customized, one-on-one assistance to our
clients in the field.
Staffed by experts in both biology and telemetry, members
of this division travel the globe supporting our customers
in their use of Lotek monitoring systems. They know the
theory, and more importantly, they know how to apply it to
real-world tracking situations, both terrestrial and aquatic.
The application support group also provides training and
seminars on biotelemetry techniques to fish and wildlife
researchers and managers in many countries, both in person
and via Internet-based sessions, videos and user manuals.
Lotek also offers complete consulting services to clients
seeking turnkey solutions for their biological and ecological
studies. With their extensive scientific experience, our
consultants are able to apply their management expertise
to every stage of a research study, from initial project
design all the way through to data acquisition, analysis and
publication.
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Innovative Solutions: A List of Lotek Firsts
1988

Lotek develops the first electromyogram radio transmitter
capable of transmitting data on a fish’s metabolic activity and
energy expenditure.

1989

Lotek introduces the SRX 400, the telemetry industry’s first
fully integrated tracking/data-logging “smart” receiver.

1991

Lotek introduces the first software-configurable, applicationspecific system for automatic fish passage analysis.

1991

Lotek develops sophisticated digital coding techniques, giving
researchers the ability to track multiple animals on a single
frequency for the first time.

1991,
1997

Lotek develops a series of peripheral devices permitting
multiple antenna switching (1991) and ultrasonic to VHF
conversion (1997).

19911996

Lotek develops software that gives automatic systems the
ability to provide:
* user configurable data collection and validation strategies
(1991)
* adaptive frequency scanning (1991)
* summary record generation and real time statistical analysis
(1993)
* diagnostic and fault recovery strategies (1993)
* remote system monitoring with download/upload control
via telephone (1996)

1991

Lotek creates the wildlife equipment industry’s first family of
crystal controlled, custom hybrid circuits for code and pulse
rate generation.

1992

Lotek designs the DSP 500 digital receiver that permits
near-simultaneous, multi-frequency and multi-antenna
discrimination of up to 4250 transmitters.

1995

Lotek develops the world’s first automatic GPS mammal
tracking system. It includes a Global Positioning System
(GPS) receiver, a data storage unit and radio control and
communication links, and permits remotely conducted, highaccuracy positioning of animals over a large study area.

1997

Lotek develops a CDMA acoustic positioning system which
can receive and decode the greatest number of individually
coded acoustic tags working simultaneously in the same
reception range.

2000

Lotek develops the first fully programmable digitally encoded
radio tag with mass of less than 1 gram.

2004

Lotek develops the first fully programmable digitally encoded
radio tag with mass of less than 500 milligrams.

2005

Lotek develops the first fully programmable digitally encoded
radio tag with mass of less than 400 milligrams.
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We build on our successes.
Many of the world’s top scientists
and managers rely upon Lotek
systems and innovations year after
year. Knowing that has motivated
us to excel not only in product
development, but also in business.
We’ve taken care to give our company a structure that’s as
successful and reliable as our monitoring systems, so that
our customers have the confidence that they can always
come back, always move forward with Lotek systems as we
continue to develop them over the years.
Reinvesting in research
One of the main ways that we ensure Lotek’s strength and
stability is by building on our successes. Year after year, we
reinvest a greater percentage of our revenues into further
research and development than any other biotelemetry
company in the world. The more we grow, the more we’re
able to reinvest in R&D, and the more our customers will
benefit from our next generation of telemetry tools. Simply
put, being a profitable company allows us to keep pushing
the boundaries of what’s possible in our field.
Cultivating a great team
Another way that we build on our successes is by attracting
and cultivating a top notch team. We’re proud to say
that our staff is comprised of some of the most qualified,
educated, and talented individuals in their respective fields
— in engineering, biology, production, quality assurance,
human resources, purchasing, inventory, sales & marketing,
information systems, finance & administration. Across the
board, they bring an unprecedented level of enthusiasm
and interest to their work at Lotek, the kind that shows
clearly that they truly believe in the quality of our systems
and the value of our contribution to the environment.
In fact, many of our employees also choose to become
shareholders of the company. In turn, we reward our staff ’s
dedication with a range of staff-friendly human resource
policies and practices, including training and education
support, flextime and telecommuting options, a generous
benefits plan, and annual profit-sharing bonuses. We also
encourage staff involvement at all levels of the company,
and benefit constantly from their contributions and ideas.
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Lotek reinvests a greater
percentage of its revenues
into further research and
development than any other
biotelemetry company.
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Our plants in Newmarket, Ontario (L) and St. John’s, Newfoundland (R)

Lotek Awards
2003 2003 Canada Export Award for Outstanding Export
Performance awarded by the Department of Foreign
Affairs and International Trade
2003 Seasonal Team Players of the Year awarded by the Lake
Simcoe Region Conservation Authority
2003 Canadian Innovation Leader awarded by the National
Research Council
2003 Business Excellence, Developing International Trade
awarded by the Newmarket Chamber of Commerce
2002 2002 Canada Export Award for Innovation and
Technology awarded by the Department of Foreign Affairs
and International Trade
2002 Company of the Year for Newfoundland and Labrador
- Newfoundland and Labrador Association of Technology
Industries (NATI)
2001 Ontario Global Traders - Award of Merit for Innovation
2001 Ontario Global Traders Regional Award for Market
Expansion
2001 Newfoundland and Labrador Marconi Communications
Export Award
1999 Lotek recognized by the Industrial Accident Prevention
Association for 14 years of accident-free business
1998 Lotek featured in the “Best Practices” video of the
Workers Safety Insurance Board
1998 Hall of Distinction Award for export development,
Newmarket Chamber of Commerce
1994 Top 100 Entrepreneurs Award (to Lotek President Jim
Lotimer), Ontario Business Journal
1994 Award of Excellence, Small Business category, from
Canada Awards for Business Excellence
1993 Certificate of Merit Award, Small Business category, from
Canada Awards for Business Excellence
1992 Commitment to Quality Award from the Ontario
Chamber of Commerce and the Ontario Ministry of
Industry, Trade and Technology
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Building on our successes
Lotek Wireless Inc. has been in business since 1984.
Since then, we have grown the company, one success after
another, to the point where we now have two large plants
in Canada, additional representation in the United States
and Japan, and a total staff of more than 125 full-time
employees.
We have designed and manufactured many new ways
to track animals, often altering the very economics of
biotelemetry in the process by simultaneously raising the
bar on data quality and lowering the barriers to entry for
fish and wildlife researchers around the world.
We have shipped tens of thousands of transmitters, receivers
and collars to date, often doubling our numbers from one
year to the next.
We are the only biotelemetry company that designs systems
with all four of the main technologies — radio, acoustic,
satellite and archival.
We sell our systems to top researchers in over 35 countries
worldwide, and our systems are in use on every continent
and in every ocean on Earth.
Numerous scientific papers have been published using
data from Lotek systems, and numerous species of fish,
birds and animals have benefited from our efforts and our
partnerships with scientists and wildlife managers.

We are proud to be providing
innovative solutions to our customers
and partners, who are accomplishing
so much towards a sustainable future.
Like us, they believe passionately in
what they do, and we look forward to
working with them for many years to
come.
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Lotek Wireless Inc.
115 Pony Drive, Newmarket, ON, Canada L3Y 7B5
114 Cabot Street, St. John’s, NL, Canada A1C 1Z8
Tel: 905-836-6680
Fax: 905-836-6455
Email: biotelemetry@lotek.com
Web: www.lotek.com
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