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Foreword

The purpose of this book is to provide practical information to participants in
polar research expeditions organised by the Swedish Polar Research Secretariat.
It should serve as a complement to the Secretariat’s field course which is a
compulsory part of the preparation for all participants on polar expeditions.

This book does not replace practical training with an experienced instructor
which is essential in order to attain the knowledge and skills necessary for safe
travel and living in a polar environment.

Equipment, techniques, and knowledge improve over time and therefore this
book is updated on a regular basis.

The Secretariat takes no responsibility for any injury or damage, to person,
equipment, or property that might be caused by applying the contents of this
book in any situation.

Anders Karlgvist Magnus Augner
DIRECTOR-GENERAL HEAD OF LOGISTICS AND OPERATIONS
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1. Introduction

The field course and the handbook

The main aims of both the field course and this hand-
book are to familiarise expedition participants with
some features particular to polar research expeditions
and equipment that will be used, as well as to introduce
safety principles and techniques that should be kept

in mind while on the expedition. The field course is

also a valuable opportunity for the participants to get
to know each other in a setting that resembles an
expedition.

On all polar expeditions there is inevitably an element
of risk. It is important to recognise that the margins of
error can be much smaller in the polar regions than at
home. The weather may change quickly and become very
violent. On glaciers, crevasses may be hidden under
snow bridges that hold for the first and second person
but not for the third. As for wild animals, a walrus may
decide to investigate your Zodiac or a polar bear may
look for food in your cooking tent. All such critical
situations may come about quickly and unexpectedly.
The risks are real and you should not add to them by
neglecting them. The safety principles and techniques
presented here and at the field course are adapted to the
Swedish Polar Research Secretariat’s expeditions and are
constantly being reviewed and developed. It is likely that
you will learn knew things even if you have attended field
courses earlier, and you will definitely get an opportunity
to refresh old skills.

Besides the basic field course, the Secretariat may

provide extra training for some of the expedition
members in topics of specific relevance to the expedi-
tion. However, it is important to recognize that you will
not be a fully-fledged e.g. mountaineer after the field
course or even after the extra training. Many of the
techniques taught theoretically and practically take a lot
of time and practice to master. Both in training and in the
field, you should be realistic and honest about your
knowledge and abilities, and not take part in activities
where you are uncertain of if you can handle situations
that may arise.

This handbook fills three main functions: as pre-
training reading to prepare you for the field course, as a
complement to the notes you make during the field
course; and as a repetition to be read before and during
the expedition. Before the field course, you will receive
information on which parts that you are expected to have
read beforehand. The handbook may cover topics that
are outside of the scope of the expedition that you are to
participate in. However, the Secretariat always tries to
reflect each expedition’s uniqueness in the form and
content of the field course.

A general description of
Swedish polar expeditions

As a general principle, the Secretariat organises three
kinds of expeditions, each with its own characteristics:
Antarctic, marine, and tundra expeditions.

INTRODUCTION 7



Figure 1.2 The nunatakk Plogen, as seen from Wasa station.

ANTARCTIC EXPEDITIONS

Climate and environment What really characterises
Antarctic expeditions is the inland ice that is the almost
totally dominant environment in Antarctica. This kind of
environment is very unfamiliar to most people. Through
its immense size and vastness the inland ice may seem
unchangeable, but actually it is a very dynamic environ-
ment. Just like water, the inland ice is affected by the
Earth’s gravitation and it “flows” from higher to lower
ground. As it does so, the inland ice is affected by the
topography of the underlying ground. In all areas where
the ice is moving it is subjected to various forces, and
since the ice is not perfectly plastic this results in cracks
and crevasses. In general, the greater the height
differences in the underlying topography, the more and

8 INTRODUCTION
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the greater cracks or crevasses occur. Even in seemingly
flat areas the ice may be subjected to forces that lead to
cracking: the underlying topography may not be flat even
though the surface is, and ice in areas quite far away may
subject “the flat ice” to pressure. Both small and large
cracks can be covered by snow (bridges). This may make
it very difficult or impossible to detect crevasses even a
short distance away.

Mountaintops jut out of the ice like islands out of a
sea. These mountaintops go by the Greenlandic word
“nunatakk”. The Swedish station Wasa is situated on the
nunatakk Basen, which measures approximately three by
five kilometres. Basen has relatively large areas of bare
ground. This bare ground consists mainly of stones and
boulders, with a few, more or less temporary shallow



pools of melt water. The vegetation is very sparse and
consists of mosses and lichens. These grow extremely
slowly and are very sensitive to disturbance. Their
abundance can locally be quite high. The other Swedish
station, Svea, lies in the Scharffenbergbotnen that is part
of a larger nunatakk system, the Heimefrontfjella. Here,
most mountainsides are steep or very steep, and
therefore quite inaccessible.

Even though Antarctica is the coldest, driest, and
windiest of the continents, it should be noted that the
Swedish expeditions go there during the austral summer.
At Wasa, the mean summer temperature lies around
minus ten degrees centigrade, and it rarely goes below
minus twenty. The relative closeness to the sea makes
the Wasa area prone to bad weather, with wind speeds
reaching gale force. However, summer seasons at Wasa
without any real storms do occur, even though they are
rare. At Svea, the weather is more stable, due to the
position further inland. The interior of Antarctica consists
mainly of an ice plateau, ranging from 1 000 to 4 0ooo
metres above sea level. The plateau begins just south of
Svea, and here the summer temperature lies around
minus twenty degrees, often going lower. The wind is
almost ever-present in Antarctica, and the wind-chill
effect should never be disregarded. Another important
aspect of the wind is drifting snow. Although Antarctica
has small amounts of precipitation, drifting snow can
quickly cover even large items left outside, and the wind
quickly packs snow into really hard drifts. Snow usually
drifts rather close to the ground, up to two or three
metres in height, and it can severely limit visibility.

Another typical phenomenon in Antarctica is “white-out”.

This usually is caused by a thin cloud layer covering the
whole sky, producing a diffuse but quite intense light
that is reflected both from the snow and the sky. The
danger with white-out conditions is that you lose all
points of reference, which makes e.g. flying using visual
means impossible.

Way of transportation The arrangements of transport
services to and from Antarctica are as a rule done in co-
operation with other countries. Until 2001, basically all
Swedish expeditions were transported to and from
Antarctica by ship. In that year Sweden, together with ten

other countries, started an international co-operation
with the aim of providing air transportation between
South Africa and Antarctica, and within Antarctica. The
framework for this co-operation is called Dronning Maud
Land Air Network (DROMLAN). Some of the benefits of
using air transportation are a potentially longer summer
season, a more flexible scheduling of the season, and
lower costs of transporting people. The most serious
drawback is the limited cargo capacity of the aeroplanes,
and ships still need to be used when re-supplying the
stations with e.g. fuel and heavy equipment. Another
negative effect, albeit less so, is that flying from a
temperate-subtropical Cape Town straight onto the
Antarctic inland ice creates quite a contrast, and it is
important to try to mentally prepare oneself for this.

At times ships will still be used as the means of
transportation when the Wasa station needs to be re-
supplied with fuel, heavy equipment etc. In such a case,
it may be the most convenient solution also to transport
people this way. However, in the foreseeable future most
such journeys with passengers will be one-way. Travel-
ling by ship allows one to adapt more easily to the
climate change, and on journeys to Antarctica a lot of
preparations and training can be done on the ship.

During the expedition as such, tracked vehicles and
snowmobiles, stationed the year around at Wasa, are
used for overland travel. Helicopters and/or small
aeroplanes may be chartered for specific science

Figure 1.3 In Antarctica, bare ground is generally covered with broken

rock due to frost action. PHOTO: K. INGEMAR JONSSON
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purposes; they are also used in the rare case of evacua-
tion for medical reasons (MedEvac).

Living conditions The Swedish Antarctica expeditions
are rather small, typically consisting of ten to fifteen
people. As on all polar research expeditions, living
quarters are of a limited size, and shared sleeping
quarters is the rule. Depending on the activity, living
quarters range from comfortable conditions at perma-
nent stations to primitive conditions in tents. On Swedish
expeditions everyday chores, such as cooking and
cleaning, are generally shared between the participants.
The food consists as much as possible of fresh and
frozen goods, supplemented by canned food. In a long
field season the fresh fruits and vegetables may not last
the full period due to a lack of good storage conditions.
At high latitudes the sun never sets in the summer and
in a very white environment, such as in most of Antarc-
tica, there is no great difference between night and day.

10 INTRODUCTION
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Figure 1.4 The top image shows an llyushin 76, a Russian-built four-
engined jet aeroplane, used to transport people between South Africa
and Dronning Maud Land. Above, an expedition is unloaded from a
ship unto the sea ice. Tracked vehicles and snow mobiles, towing
sledges, transport the equipment and provisions from the unloading
site to Wasa.

PHOTO: THE SECRETARIAT, AND PETER DARTH, RESPECTIVELY
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Figure 1.5 The ice-breaker Oden. PHOTO: JOHN JONSSON

This may cause sleeping problems in some people, but
usually it is not a big issue.

Logistical and technical support and limitations
Antarctica expeditions are technically and logistically
complex operations. This is due to the combination of the
continent’s harsh climate and far away location, and the
aim of providing good science platforms and comfortable
living conditions. Everything that is needed at Wasa and
Svea has to be shipped there in several stages, which
takes time and thorough planning. When flying there,
there are usually strict limitations on weight and volume
of the cargo, mainly due to the capacity of the feeder
flights within Antarctica. At the stations there is some
office/laboratory space but there are no research facilities
as such in place. All technical support requests need to
be discussed beforehand with the Secretariat’s logistics
staff, as conditions may differ radically from home. For
instance, the main power grids at the Swedish stations
provide 12v and 24 Vv pc only. Also, as the stations are
self-contained, the care and maintenance of equipment
are the responsibility of the expedition’s logistics staff
and do take some time.

Environmental issues Activities in Antarctica are strictly
ruled by the Protocol on Environmental Protection to the

Antarctic Treaty. The rules set up by the Secretariat, based
on the Environmental Protocol, must be strictly adhered to.

Figure 1.6 Meteorological equipment on the sea ice.
PHOTO: THE SECRETARIAT

MARINE EXPEDITIONS

Climate and environment The main characteristic here
is, of course, that almost all activities are confined to a
ship. The exception to this could for instance be tempo-
rary activities on the sea ice. In spring there can be sunny
but cold days, while in the summer the sky is usually
overcast and the temperature often lies around the more
moderate temperature of zero degrees. In the high Arctic,
gale winds are unusual in the summer, and once inside
the pack ice the sea is very calm. Travelling through sea
ice can be a very bumpy ride, but most people adjust to
this quite quickly. Thick, multi-year sea ice and pressure
ridges formed by wind and currents can lay obstacles

to the journey, and reduce the possibility of fulfilling
planned activities. In Antarctic waters, storms rather
than ice are the main problem, with (long) swells often
reaching heights of 10—15 metres. These storms break
up most of the sea ice every year, and multi-year ice is
common only in distinct areas such as the Weddell Sea.
Closer to the ice-shelf the sea is usually calmer, and huge
icebergs are common.

Means of transportation For Arctic expeditions the
ship most often used to date is the Swedish ice-breaker
Oden. Such expeditions generally depart from a Swedish
port, in order to make the mobilisation and demobilisa-
tion more convenient. Oden is quite a unique ship in that
she is an ice-breaker of the highest Arctic class and built

INTRODUCTION
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Figure 1.7 Mountainous tundra, and the more common, flatter tundra terrain.

so that she can easily be converted to a research
vessel: the Secretariat had a consultative role when
she was built. Antarctic marine expeditions are made
in co-operation with other countries, and the ships
and ports used vary. Work and storage space may be
limiting factors onboard ships, particularly laboratory
space.

Helicopters may be available onboard the ship for
specific science purposes, however, this is totally
dependent on the facilities available on the ship.

Living conditions Although space is always limited,
most ships are very comfortable to stay on. The rule is
that cabins are shared, and some people may feel a bit
confined after a while. The status and availability of
common rooms and other social facilities vary from ship
to ship. The ship always provides meals, but other
services such as the cleaning of cabins and corridors,
and the washing of clothes are in some cases done by
the crew, in others by the passengers. The ship’s captain
will decide on which areas that are accessible by the
passengers and which are not. The food onboard is
generally good, but on a long journey vegetables and
particularly fresh fruits may not last the full period.

Logistical and technical support and limitations One of
the great benefits of being on a marine expedition is that
the ship always has a very competent crew. However, it
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should be kept in mind that the crew has the running and
maintenance of the ship as their primary task, and the
servicing of scientific equipment is always the research-
ers’ responsibility. What media, e.g. water, gases, and
electricity, and how much of them can be supplied to
laboratories and work areas vary. It should be noted that
the quality of electrical power is not the same as back
home and that power spikes and cut-offs may occur;
also, a ship has no true grounding plane. Furthermore,
depending on where the ship comes from, the electricity
provided has either 220V/50Hz or 110V/60Hz as the
standard. The possibility of bringing onboard containers
is very limited on some ships.

Environmental issues Activities onboard and away from
the ship, e.g. on the seaice, are ruled by the ship’s
regulations, based on national and international law.
South of 60°, the Protocol on Environmental Protection
to the Antarctic Treaty applies.

TUNDRA EXPEDITIONS

Climate and environment In general, tundra is the tree-
less nature type that occurs north of the taiga, and which
is not covered with snow the year round. However, both
patches with dwarf birch and Salix, and with permanent
snow may occur. To the north, the tundra turns into polar
desert due to little precipitation and melting. Permafrost,



Figure 1.8 Walking in mountainous tundra, the Canadian High Arctic.
PHOTO: ANDERS MODIG

i.e. the ground being permanently frozen, is common in
the tundra, and the surface layer that melts in summer
is often quite shallow. In flatter terrain, with limited run-
off of melt water, the impermeable permafrost layer
causes large areas to become very wet. Large parts of
northern Siberia and Alaska are very flat, while the
Canadian High Arctic is generally hilly or mountainous.
Summer is short on the tundra, often only lasting from
mid-July to mid-August; the temperature generally lies
above the freezing point, and the weather most days
consists of overcast skies, a light wind, no precipitation,
and a temperature around five degrees centigrade.
However, really warm days as well as cold fog, and snow
and sleet storms can occur.

Way of transportation The transportation into the field
is almost always by helicopter, while the journey to the
helicopter landing field may be by aeroplane, ship or
even by train. Helicopters have strict weight and volume
cargo limitations, which depend on the flight distance,
i.e. on how much fuel they must carry. The makes and
models of helicopter, and thus capacity, vary greatly
depending on what is available at the take-off site. On
some expeditions rubber boats, such as Zodiacs, are
used for travel in the field.

Living conditions Tundra expeditions are tent based,
often with two people sharing a tent. Field stations are

Figure 1.9 Low clouds, sometimes even touching the ground, are quite
common on the tundra. In the background, an mB-109 helicopter.
PHOTO: THE SECRETARIAT

few and far between on the tundra. Besides sleeping
tents, most camps are supplied with a larger kitchen
tent. Food is generally of the canned variety with a
limited supply of fresh goods.

Logistical and technical support and limitations Being
tent based, tundra expeditions have very little in the way
of technical infrastructure. Electrical power is generally
only supplied for maintaining communication. On some
expeditions a change of camp sites at mid-season can be
used for re-supply.

Environmental issues The activities on tundra expedi-
tions are regulated by the national law of the area in
which the expedition is done.

Personal matters
BEFORE THE EXPEDITION

From when you receive this book to when you leave for
the expedition there are a number of preparations that
must be done, both at a personal level and concerning
the scientific equipment that your project is bringing
along. During this period of preparation you will receive
information and instructions from the Secretariat. It is
critically important that you follow these, or if you
cannot, that you contact the Secretariat immediately.

INTRODUCTION 13



LEAVING

The time just before leaving on an expedition is usually
quite hectic and filled with preparations, and you are
probably quite excited about the whole thing. Some
people get absent-minded and are “on expedition”
weeks before actually leaving. For those staying behind,
even if they are happy for your sake, you should remem-
ber that they are literally staying behind and will not
participate in the things that cause your excitement. For
their sake, do not be over-cheerful about the expedition,
and a good idea could be to plan something nice for your
homecoming, so that they also have something to look
forward to. To prepare yourself, read about the area that
you are going to visit and talk to people who have been
there or in similar areas. Try to make a realistic picture of
what you are going to experience. Even though you
probably will enjoy quite fantastic experiences and
beautiful views, you will also encounter (boring?)
everyday chores and bad weather. With a realistic view
there is less risk for your expectations not to be fulfilled.

ON EXPEDITION

During the expedition, some things can make the
expedition “heaven” or “hell”. One is your own mental
attitude; another is your relations to the other expedition
members. All participants will experience their own highs
and lows. One thing that can make an expedition a really
bad personal experience is poor planning of your project.
A good way to avoid such frustration is to have a clearly
prioritised list of things that you want to do. Consider all
things that you get done on top of the basic minimum for
the project as bonuses. In this way you can be happy
most of the time and congratulate yourself for all the
bonus work you get done. Furthermore, if things do not
go as planned in your project, do not turn it too heavily
against yourself, but use it as a lesson for future
expeditions.

Be prepared for inclement weather or ice conditions
that reduce your possibility to work. Going on an
expedition is a risk project, and so far Mother Nature can-
not be ruled over. If you cannot accept this, then you
should not participate. You must also be prepared to

14 INTRODUCTION

Figure 1.10 Leaving Gothenburg with the ice-breaker Oden.
PHOTO: MAGNUS AUGNER

take your share of everyday work. It is not always fun to
wash the dishes of, say ten hungry people who rush out
into the field straight after the meal, or to change the
latrine drum at the research station. The Secretariat
always tries to give the scientists the optimal research
conditions that the resources allow and to be fair. However,
in some cases the choice may stand between having an
expedition where all members help out, or not having
any expedition at all. If there is some chore that you really
dislike, talk to the expedition leader to see if there are
alternatives, or just see it as an experience that you have
to go through (even if you never want to do it again).
Even though it sometimes may feel best not to have
any contact with the ones at home, it is usually a good
idea to have a regular contact, not least for their sake.
Information “from the horse’s mouth” is absolutely the
best way to reduce worries. Try to be honest: if things are
tough, or if things are great, say so. At times it may be
difficult or even impossible to have decent communica-
tion with the outside world due to technical difficulties.
This is something you (and your family) must be pre-
pared for. No matter how much the Secretariat tries to
plan to avoid such problems, unwanted things do
happen on expeditions. The Secretariat cannot guaran-
tee that you will have functioning communication with
the outside world, but everything is done to provide it.
As for your relations to the other participants, nobody
expects that you should, or even could, love and be loved



Figure 1.11 Everyday environments on an expedition: on the left, the main laboratory onboard Oden, and on the right, dining at Wasa station.
PHOTO: MAGNUS AUGNER, AND THE SECRETARIAT, RESPECTIVELY

by everyone. However, these are the people you have to
live with whether you want it or not, and you can be sure
that everyone has something interesting to teach you. A
second thing to remember is that all human beings are
deviant in one way or another. Some people may show
peculiarities that you find very annoying, and the other
way around — everybody must give the others some
leeway. The longer an expedition is and the less actual
space there is for privacy, the more tolerant everyone has
to be. Everybody has some need for privacy, and it takes
a lot of energy to be constantly surrounded by (at least
initially) strangers. Try to have an open mind, and if there
is something that really bothers you, then tell it straight
to the person in question; be honest without becoming
aggressive. Most times, it is enough if you can just get it
off your chest, and the person at the other end may not
have been aware that their behaviour had this effect on
you. Do not be afraid of getting to know people: many a
new friendship has started on expeditions.

COMING HOME

The homecoming after an expedition can be difficult in
some ways. Close friendships formed during the
expedition may dissolve, you may feel tired and in need
of a rest, or you may be full of experiences and stories
that you want to tell the whole world. Well, the world did
not stop while you were away, and an expedition is a very

different, and in some ways artificial, environment. If you
live in the same town, you may continue to see your
newfound friends. Just remember that being back in the
normal world means that you again have everyday
responsibilities and your old “nearest and dearest” to
take care of; they have been forced to do all the work and
have enjoyed none of the fun that you have. As for telling
the world about all your wonderful experiences, well,
some people will be very interested, others utterly bored.
If you have a craving to talk about it, why not contact one
of the expedition members? Only those who were there
actually know what it was like, and emotional impres-
sions can be very hard to put into words.

Safety and incidents

The Secretariat tries to plan and prepare for all possible
emergencies, but unimagined and improbable things
may happen. You must always use your common sense.
To have expedition, camp and project leaders around you
is no excuse for not using your brain. You must at all
times be responsible, not only for yourself, but also for
your friends and colleagues in the field. If something
seems wrong or unnecessarily risky then you must say
so. In this way you make people aware of risks they may
not have thought of. For example, if you decide to turn
back to camp or discontinue your work because of new,
potential safety risks, then you are doing the right thing.

INTRODUCTION 15



Example of safety regulations

= Be responsible for yourself and for the other
expedition members.

= Always follow the instructions given by the leader
of the expedition, camp or group.

= Never leave the ship, station or camp area
on your own.

= When leaving the ship, station or camp, inform
others about where you are going and when you
expect to be back.

= Always bring safety equipment when leaving
the camp (radio, compass/GPs, gun, food, spare
clothes, etc.).

= Avoid cooking in sleeping tents (fire and
carbon monoxide hazard).

= Be aware of the potential (polar) bear and/or
crevasse risk, in all activities, in the field or at
the station/camp.

= You may deviate from regulations or set routines
only after receiving permission from the expedition
leader to do so.

= Keep to the communications routines.

= |f a critical situation occurs, contact the expedition
leader and/or camp leader as soon as possible.
On marine expeditions, contact the ship’s bridge.

There are no scientific data in the world that are worth a
person getting injured, or worse. Remember that on all
expeditions the main risk factor is human behaviour
(Table 1.1).

Accidents are in general rare during expeditions. When
accidents do happen they are mainly of the “everyday”
kind, i.e. the kind that are common back home, while the
more spectacular incidents such as people falling into
crevasses or being attacked by polar bears are extremely
rare. Many of the accidents that do occur happen outside
of work, i.e. on time off. Since the medical treatment
facilities are always limited in polar areas, you are not
allowed to treat your time off as you would have back
home. There are also risks that in practice only occur on
your time off. For example, the only real risk of avalanch-
es in Antarctica is if you go skiing, otherwise the
expedition never moves in such terrain. In this context,
alcohol should also be mentioned. On every expedition,
the Secretariat decides if and how much alcoholic
beverages that are allowed to be brought on the
expedition, and when these may be consumed. On most
expeditions, some festivities (with or without alcohol)
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are arranged to raise the spirits. However, it is totally
unacceptable that anyone gets so drunk that they are
unable to take care of themselves or to do theirjobina
professional way. Narcotic drugs are never allowed on
expeditions, except for medical use as prescribed by the
expedition’s medical personnel.

On every expedition that the Secretariat organises,
one person is designated as expedition leader, with the
overall responsibility for carrying out the expedition. This
task includes co-ordinating

= the safety of the expedition,
= the everyday work of the expedition so that common
tasks are done, and
= the expedition’s resources, so that all scientific
projects are given the opportunity to be carried out in
the best possible way. The expedition leader must see
to it that the resources of the Secretariat are used in
an efficient manner and that all activities are in line
with the Secretariat’s interests.
On smaller expeditions, a senior researcher may function
as the expedition leader, while on larger expeditions this
task is performed by the Secretariat’s regular staff. If it is




the most efficient from the scientific point of view to split
the expedition into different camps, then the expedition
leader may delegate some of the responsibility for co-
ordination to the camp leaders. However, the overall co-
ordination responsibility is still the expedition leader’s,
and in matters affecting expedition safety or involving
the expedition in general, the expedition leader must be
involved in the decision making.

You should be fully aware that the time schedule for
the expedition that is set up beforehand is an ideal one,
one that will be followed if everything goes according to
plan. However on expeditions to the polar regions, things
rarely do go as planned, and there does not exist such a
thing as a “guaranteed research day”. All planning done
and decisions taken in the field are part of a collabora-
tion between the expedition leader and the different
project leaders. However, sometimes decisions have to
be made on the spot, e.g. due to bad weather or ice
conditions. For the individual researcher this may cause
frustration, especially if a change of plans means that
you have to cancel part of your project. Please, try to be
patient. Rest assured that the expedition leadership is
doing everything it can to be as fair as possible to all the
involved projects. The Secretariat’s expeditions are never

“overbooked”, and care is always given during the
planning stages to ensure, as far as possible, that each
project is given enough time and resources to be
successfully carried out.

Even if the expedition leader has the overall responsi-
bility for co-ordinating the expedition safety, there are
other specialists who make particular decisions. For
instance, the captain of a ship or a helicopter pilot
always has the last say on where their craft is going, and
whether: their first priority is the safety of their vessel.
The same goes for the doctor in medical matters.
Individual members of an expedition should not enter a
discussion with, e.g. a helicopter pilot about whether or
not he should fly.

In case of emergency, a strict hierarchy of decision-
making is necessary in matters concerning safety. For the
same reason, in all situations involving more than a
single person, one person acts as the leader, i.e. as
responsible for co-ordinating the party’s safety. This
should be clear before any work is started, and the
identity of the leader should be reported to the camp
leader (expedition leader). Remember that nothing is
more important than the overall safety of the expedition,
and you must follow the expedition’s safety regulations.
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2. Clothes and field equipment

Clothes

Wind, more often than the cold, is the main source of

ill feelings towards the weather in the polar regions
(Figure 2.1). Irrespective of which of the polar areas you
will visit, your clothes and equipment should be of good

quality and something that you feel you can rely on: once

you are in the field, it is not possible to replace “less
functional” items. When going to the Arctic, you should
plan for the equivalent of an advanced hiking trip with
regards to both clothes and equipment. Even though the
mean summer temperature is slightly lower than in the
Scandinavian mountains, or similar places in North
America, and even though you have to reckon with the
odd snow storm, you should remember that the Secre-
tariat’s expeditions to the Arctic are usually done during
the summer. If you are going to the Antarctic, even in the
summertime you have to be prepared for temperatures
down to —30°C, and for low temperatures combined with
strong winds.

On most expeditions, the Secretariat will lend you a
Gore-Tex jacket, a pair of Gore-Tex pants and a fleece
sweater; and on expeditions to Antarctica, also a warm
snowmobile overall. You must supply the rest of your
clothing yourself (Figure 2.2). What you need is two sets
of most things. Exceptions to this may be the outer shell
(rain gear) and the sweater. The reason for having at
least two sets is that you should have the possibility to
change from wet to dry clothes and also to wash your
clothes when they get dirty. Most likely, you will need
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Figure 2.1 Midsummer storm at Wasa station, Antarctica. The station’s
main building, some 50 metres away, is barely perceptible on the left-

hand side of the picture. PHOTO: PETER DARTH

more than two sets of underwear and socks. (For a
suggested basic list of clothing, see Appendix I.)

The perfect clothes for the polar regions have still to
be invented. Cotton and other natural materials are very
comfortable as long as they stay dry, but they do absorb
moisture very easily. Wool is good since it insulates well,
even when wet. However, one serious drawback with
natural materials is that they dry very slowly. Natural
materials are also comparatively heavy. A good thing
with natural materials is that they are quite resistant to
fire; in stark contrast to most synthetic fibres which may
be quite inflammable. The positive side of synthetic
fibres is that they are light, do not absorb water (dry



.

~
-

——

\

Figure 2.2
You should dress
yourself according
to the multi-layer
principle, as it
makes it easier to
adjust the clothing
according to the
present conditions.
PHOTO: TAIGA

quickly) and are relatively resistant to wear and tear. The
best choice is possibly a combination of comfortable
camp clothes (natural fibres) and functional field clothes
(synthetic fibres) — but you have to try out a selection of
clothes that suit you personally. If you have to choose
one kind over the other, synthetic materials are to be
preferred, since they are easier to (keep) dry: cold rather
than fire is the major hazard in the polar regions. One
thing to keep in mind when packing your things is the
weight — are you going to carry the things on your back,
and if so, how much is comfortable for you?

Regarding footwear, you probably need two pairs of
boots as well, both because they may get wet, and

= el

because they may break. It is absolutely necessary that
your footwear is comfortable and well broken in. One
thing in common for footwear and rain gear is that if they
are perfectly waterproof, then you tend to get wet from
the inside, and if they are not then you get wet from the
outside. To some degree, the Gore-Tex type of materials
may alleviate these problems, especially if you wear
synthetic fibres with a humidity transporting capability
as the innermost layer. Given the alternatives of being
wet from the inside or the outside, it is usually easier to
handle the former. You should not really have so much
clothing on that you work up a sweat, and your socks
should be changed regularly (after about four hours a
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pair of woollen socks is saturated with humidity if they
are worn in water-proof boots).

Wet socks and boots may cause serious injury to your
feet even at moderately cool temperatures. “Trench foot”
is a very serious condition (see Chapter 5). One way to
avoid getting trench foot, or in more severe cold, frost-
bitten feet is not letting the foot sweat get to your socks
and boots. You can simply wear plastic bags as the
innermost layer on your feet (shopping bags are
excellent), and they will completely block the transporta-
tion of water vapour to your socks and boots (“fuktspar-
rar”). People who work in cold climates and who have to
stay outdoors for long periods (e.g. mountaineers)
always wear these. After a couple of days you get used to
having wet (but warm) feet. To make it more comfortable,
you can wear a pair of thin synthetic fibre socks inside
the plastic bags. If you want to spend some more money,
you can buy waterproof socks with inner socks in well
stocked sporting goods shops.

Another item often brought up is “What brand should
I choose?”. That is a very tricky question. Generally
quality costs, and the better the quality the higher the
price. Most often, it is not a good idea to buy the
cheapest clothes and equipment you can find. However,
before you go out and buy the most pricey items, ask
yourself “How often and how much will | use this?”. The
highest quality products are made in the perspective of
very hard wear for long periods in the worst possible
conditions, and they should last over several such
seasons. Do you really need this? On most expeditions,
items in the mid-price range are quite sufficient.

Personal equipment

Most often the Secretariat can provide some personal
equipment, like lending you a sleeping bag, a sleeping
bag liner and a sleeping pad. To some extent the
Secretariat can also lend you other items. However, what
can be lent to you depends both on your actual needs
and on what other activities the Secretariat has going on.
Other projects may be given priority.

On most expeditions a personal day pack is very
useful. However, full size backpacks are only recom-
mended if you are actually going to carry heavy equip-
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ment with you in the field. Weight and volume is usually
not a problem for equipment transported by ship.
However, flight operations may impose strict upper limits
on the amount of personal equipment. (For a list of some
useful personal items to bring, see Appendix I.) As long
as your requests are reasonable, the Secretariat will lend
you aluminium packing boxes which are quite light and
very handy. It should be noted that all of the equipment
that the Secretariat provides is to be handed back
immediately after the end of the expedition —it is not
economically possible for the Secretariat to give you any
of it. Remember also that you are personally responsible
for this equipment.

Field equipment

The Secretariat will provide the necessary, basic camp
and safety equipment (see further the following chap-
ters). The Secretariat may only purchase any special
field equipment when it is felt that this is critical to your
project and it cannot be supplied by the project itself.
Note that it must be considered the exception, not the
rule, that the Secretariat purchases any special field
equipment for a project!

Scientific equipment
Equipment specific to the research project, or equivalent,
is not an issue on the field course. However, it should be
noted that the Secretariat must be informed well ahead
of the expedition’s departure of any equipment that the
project wants to bring: usually the Secretariat will
request such information, and all you have to do is to
follow the instructions. There are several reasons why
the Secretariat may need this information well before
the expedition starts — transportation and/or Customs
procedures may take a long time; there may be weight
and/or volume limitations to what the expedition can
bring; if the equipment needs to be supplied with media,
e.g. electricity or gases, this needs to be organised and
possibly tested etc.

Packing boxes for scientific equipment may be lent to
you (given the prioritising of projects that may have to be
done). You have to provide packing material yourself.



3. Field camps

Each field camp has one leader. The leader is responsible
for co-ordinating the common duties and safety routines
in the camp; every member must follow the instructions
given by the camp leader in these respects.

If the camp is going to be used for more than a couple
of days, it is well worth taking some time to plan the camp
properly. To facilitate radio or satellite communication
the camp should be located “high, free and wet”, i.e. up
on a hill, with no major objects blocking transmissions
and with mesic to wet surroundings. A camp location
somewhat higher than the surrounding area will also
make it easier to find the way back to the camp and, on
the tundra, to spot possible approaching bears. The plan
of the camp should include the sleeping area, the cooking
area, the place for garbage, etc. (see “Field hygiene”
below and Chapter 7). If there is time, discuss the plan
within the group before deciding on it. This may save
time and aggravation if it prevents tents and equipment
having to be moved later on.

Camp equipment

The Secretariat will provide the basic camp equipment
and provisions (Figure 3.1). On tundra expeditions,
usually there is one sleeping tent for two people. In many
cases, a common, larger kitchen tent is also brought.
Each camp has a kitchen box containing crockery, cutlery,
pots, pans and kitchen utensils for all camp members.

The camp is also equipped with communication equip- Figure 3.1 Some field equipment that may be provided by the
ment and power supply to this, as well as other relevant Secretariat. PHOTO: MAGNUS AUGNER
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safety equipment. Other common equipment that may
be provided is folding shovels, buckets, water jerry cans,
a field toilet, etc. On Antarctic expeditions, field camps
are most commonly made by sledge-mounted living
modules. However, they can be tent based, or consist of
a combination of modules and tents.

TENTS

Sleeping tents Most of the Secretariat’s sleeping tents
are of the model Saivo from Hilleberg (Figure 1.9). This is
a 3—4-person tent, which is very comfortable for two
people. It has a geodetic dome shape, which makes it
very stable even in extreme winds. The poles are mounted
from the outside and the inner and outer tents are erected
simultaneously. It opens at both ends and has one large
and one small abside.

Kitchen tent The kitchen tent was specially made for
the Secretariat by Hilleberg. Basically, it is a Saivo tent
increased by a factor of 1.75 (Figures 1.7, 1.9). It has no
inner tent, no abside, and it opens at both ends.

Scott Polar Tent This tent is used only in Antarctica. It is
made of heavy-duty canvas in a pyramid shape (Figure
3.2). It is extremely wind resistant and has four poles,
one in each corner. The opening is tunnel-shaped to
revent snow entering the tent. The tent can be used with
our without the inner tent.

Tents vs. wind All the Secretariat’s tents have storm
mats added to them for increased wind resistance.
Preferably you should not weigh them down by putting
rocks on them; this will destroy the mats unless you are
very careful! The mats only need to be used when there is
arisk of strong winds, otherwise they can be tucked in
under the tent. If the storm mats are used, they should
be stretched and covered with soil, sand or snow: the
purpose of the mats is to prevent the wind from getting
in under the tent not to hold the tent down. What hold
the tent down are the guy lines. In the rare circumstance
of you having to camp on rocks only, you are allowed to
place rocks on the storm mats. However, in such a case
you must first stretch the storm mat, and then place
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Figure 3.2 Scott Polar Tent, used in Antarctica. PHOTO: ANDERS MODIG

Figure 3.3 Above, the interior of a living module. To the right, a sledge-
mounted living module is towed by a TL-4 tracked vehicle.
PHOTO: ANDERS MODIG, AND MAGNUS AUGNER, RESPECTIVELY

rocks with soft edges all over the mat, so that they
completely cover it. This way you achieve the same effect
as having covered the mat with, e.g. soil.

It must be stressed that in windy conditions the pegs
holding the tent’s guy lines should be placed as far away
from the tent as the ground conditions allow. The reason
for this is that the more perpendicular the line is to the
tent wall, the better the wind resistance.

LIVING MODULES

The living modules can be seen as comfortable “camping
caravans”, where the smaller two-person model is towed



by snowmobiles, and the larger 20-foot container sized
model is towed by a tracked vehicle (Figure 3.3). The
larger modules sleeps between two and six people in
regular cots, depending on the configuration. All
modules are insulated and heated by propane heaters.
They are also equipped with cooking facilities and
communication equipment.

COOKERS

For field camps the Secretariat usually provide kerosene
or propane cookers. In the Arctic, the most common
cooker fuel is kerosene, while propane is the standard in

Antarctica. The fuel used depends on what can be
provided in a given country and what can be transported
out into the field. Most helicopter companies refuse to
transport propane, kerosene or petrol on the same
flights as passengers. However, since helicopters run on
“kerosene” (Jet A-1), it is almost always possible to get
kerosene flown out into the field.

All fuels are by definition fire hazards! There are some
instances in which you have to be extra careful: when
filling fuel containers, when transporting fuel, when re-
fuelling cookers and when using cookers in tents (see
further Chapter 6). Also, all fuels are more or less
poisonous, and the liquid ones easily give food a very
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unpleasant taste —do not transport fuel and food
together, and keep their handling separate as well. The
risk of propane gas poisoning is very low, because of its
distinct and strong smell. However, there is always a very
real risk of carbon monoxide poisoning when burning any
fuelindoors or in a tent. Carbon monoxide and dioxide
have no smell, and the symptoms of poisoning may vary
considerably. Since carbon monoxide is a deadly gas, you
must always have good ventilation when using cookers
or heaters inside, even when the weather is bad!

Food and drink

With the exception of ship-borne expeditions, the expedi-
tion members will do their own cooking. In such cases,
as much fresh foods as possible is brought. However,
meat, fish etc. will be canned goods, as will most of the
vegetables on longer expeditions. The reason is simply
that you will not have any proper cool storage facilities in
the field. The Secretariat tries to avoid freeze-dried foods
as the staple diet. How you decide to handle the cooking
in your group is for the group leader to decide. Before the
expedition, the Secretariat will discuss the food and
other provisions with the expedition leader, and in the
case of larger expeditions, also with group leaders. It is
impossible to make personalised diets for expedition
members. Usually a large enough variation of foods is
brought to allow for some personal preferences within
the group. If you are a vegetarian or if you have any food
allergies etc., you must let the Secretariat know well in
advance. Even so, it may not be possible to provide a full
supply of foods for you; it depends on in which country
the food is purchased. In the worst case, it may come to
pass that the Secretariat cannot let you participate in the
expedition.

Field hygiene — general

Good hygiene in the field is extremely important, both for
morale and medical purposes. It prevents infectious
diseases and food poisoning, and common high hygiene
standards and an orderly camp increases the comfort in
the camp. In addition, it gives an important sense of well
being to be clean and well, and to wear clean, fresh
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clothes. If you stay for more than a couple of days

at a campsite, you should make a plan for the common
hygiene arrangements (which everyone must follow);
this is the camp leader’s responsibility. The plan should
cover food handling and eating, where to wash dishes,
the handling of garbage, a place for personal hygiene,
where to wash clothes, drinking water, and the latrine
and where to urinate.

PERSONAL HYGIENE

Personal hygiene should be taken care of both on a basic
daily level, and on a more extensive level every week or
so. Since bacteria thrive where it is warm and moist you
should wash your armpits, groin and feet every day. In
cold conditions or bad weather you can get a long way
with a washcloth and a small pot of warm water. You
should also brush your teeth and comb your hair daily.
Itis definitely a good idea to make a distinction between
work/field clothes and camp clothes and also to bring a
second pair of boots, or if the circumstances allow it a
pair of sandals or other light shoes to change into after
work. This lets your work clothes dry between uses and
allows your feet to “breathe” a bit. Continuous wearing
of boots and protracted use of the same clothes may
result in bad skin inflammations or infections. Every
week you should try to wash your whole body (in bad
weather, a wash cloth will once again help you a lot). If
possible, dress up in fresh, newly washed clothes after
the “bath”; it provides enormous comfort.

Try to keep your clothes and boots clean, dry and
whole. Dirt makes textiles more fragile and gives them
less insulation capacity. If you cannot or do not want to
wash your clothes, then do not work up a sweat. Adjust
your clothing to the temperature, and remember that wet
clothes and boots can result in cold injuries even at
temperatures above freezing. In the field, a large plastic
bag functions perfectly well as a “washing machine”. Just
put the clothes in the bag, add warm water and some
detergent, tie the bag up and knead it. In field camps, the
drying of clothes and boots can become a problem. In
general, synthetic materials dry much quicker than
natural fibres. Make it a habit to take out the insoles of
your boots every evening and to hang your clothes as
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Figure 3.4 General principles of hygiene arrangements in a field camp.

airily as possible. If you are supplied with a kitchen tent,
hang your clothes/laundry there while you are out in the
field. Laundry hanging on lines outside, waving in the
wind, may attract curious polar bears. Repair small holes
and tears as soon as you detect them.

FOOD

The most important item here is to avoid being food
poisoned. Food poisoning is the result of unwanted
bacteria coming in contact with the food you are going to
eat. Most of the potentially dangerous bacteria come
neither from the food itself nor from Mother Nature, but
from the people handling the food: we all carry literally
millions of potentially dangerous bacteria on us.

However, food poisoning is actually quite easy to avoid:
= Never cook for others if you have any cut in your hand
or if you have an (suspected) infection, e.g. a cold or

stomach problems.

= Wash your hands before cooking and also during
cooking if you handle anything that may be “unclean”.

= Wash all dishes and utensils (with dish washing liquid)
after each meal.

= Always store sensitive (fresh) food at refrigerator
temperature (4—8°C).

= Separate the handling of fresh meats and other foods.

= Separate the handling of cooked and uncooked foods.

= Never save leftover food that has been cooked.

= Keep food in containers that protect it from birds and
animals.
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Field hygiene —tundra

For the common hygiene arrangements, it is important
that all “smelly” places (garbage, latrine, urine) should
lie well away from the camp, on the general downwind
side, if there is a risk of (polar) bear visits (Figure 3.4,
see also Chapter 7).

DISH WASHING

Dish washing should be done after each meal, and ina
comfortable place close to the cooking area so that no-
one feels inclined to put it off “just until tomorrow”, e.g.
because of bad weather. When you bring water for the
cooking, bring enough for the dish washing too. End each
cooking session by heating dishwashing water: the
washing must be done in hot/warm water! The place
where you do the washing should be such that it is easy
to pour away the wastewater without it seeping into any
tent or otherwise spoiling any equipment or provisions.
Digging a shallow pit for this can help. Remember also to
wash your pocket knife if you have used it with the food;
itis as much a kitchen utensil as any of the regular ones.

GARBAGE

Garbage should have its own special place in the camp
area, and all garbage should be placed in some kind of
container so that birds and animals cannot get to it. You
should make it a habit that after each meal you take all
garbage from the cooking area to the garbage dump. All
items that are brought in and which end up as garbage
must be brought out when you leave. Smelly garbage
should be kept in plastic bags. If you have supply flights
or similar during the field season, try to have the garbage
you have accumulated transported away.

DRINKING WATER

Drinking water should be boiled for at least 3 minutes, if
you are not certain that the source is OK. Water should
be taken from rivers or larger lakes, if possible. Examples
of potential causes of unhealthy water in the Arctic are
birds in lakes, dead animals upstream rivers, Giardia
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parasites (in North America and Russia), and human
pollution. Drink at least 2—3 litres of (clean) water per
day, more if you have done any physical work — this is
especially important in cold environments with dry air.

LATRINE

The latrine should definitely have its own dedicated
place in the camp area. If possible, have separate places
for urine and for faeces: urine is in its normal state a
perfectly sterile fluid with a high nitrogen content, while
faeces consists almost only of bacteria that need
nitrogen to grow. If you avoid mixing the two, you
drastically reduce the smell. Human waste is sometimes
brought back from the field, at other times it is buried
after each visit to the “toilet”: it depends on what
resources are at hand and what is the most practical.

The latrine should lie below the camp so that rain
etc. does not make the latrine flood into it. Also, the
latrine should lie so that seepage does not pollute
the place where you get your drinking water (see
Figure 3.4). If there is a risk of (polar) bear visits, the
latrine area must be visible from a distance and give a
free view of any approaching bears. You should cover
the latrine after each visit. The latrine must have some
facility for washing of the hands after each visit, and
overall it is important that the latrine is kept very
hygienic. Anyone with stomach problems should have
a separate latrine, to reduce the risk of stomach infec-
tions spreading.

If you plan to stay longer at the same site, decide at
the beginning on several potential latrines, and use
them one by one. As stated above, you should try to
avoid mixing faeces and urine. If you dig a latrine hole,
you should also dig a urine hole. A new hole should be
dug every 20 “person-days”, i.e. if there are ten of you
then you should use a new hole every second day,
mainly because of the smell. Take also these peeing
holes into consideration when planning the different
latrine holes. If you have portable latrines with you,
then you should always bring the used plastic bags
back to civilisation for proper disposal. You are not
allowed to leave them in the field!



Field hygiene — Antarctica

The basic hygiene principles presented above apply to all
field activities. Below, only the particulars of Antarctic
field camps are brought up. All activities in Antarctica are
regulated by the Protocol on Environmental Protection to
the Antarctic Treaty. In Chapter 8, a fuller discussion on
the ruling principles is presented.

DRINKING WATER

Drinking water is produced either by collecting snow
(scrape off the uppermost layer, as it may be contami-
nated) and melting it, or by drawing water from internal
melting layers in blue ice.

LATRINE

The latrine consists of a seat placed on top of an empty
fuel drum with its lid off. The drum is usually placed
inside a Scott Polar Tent. All human waste is brought back
from Antarctica, after it has been freeze-dried for a year
or more.

HANDLING AND DISPOSAL ROUTINES
FOR FIELD CAMPS

Domestic wastewater and urine can be discharged to an
ice pit or crack in situations where the transportation
facilities are very limited and field camps in areas
covered with snow and ice are of a temporary character,
i.e. with less than 30 man-days in any one location.
Sewage from large field camps (more than 30 man-days
in one location) is to be transported back to a station or
the expedition vessel for proper disposal. Any person
working in an ice-free area away from their main camp is
to carry appropriate containers to collect any human
waste generated during the trip.

Domestic wastewater can be disposed of in ice pits.
Wastewater from field camps in ice-free areas should be

collected in appropriate containers (clean, not having
been used for the storage of fuel or other inappropriate
materials) and at convenience disposed of in ice-pits.
Such pits shall be located on ice sheets that move out
to ice-flow lines, which do not terminate in ice-free areas
or in areas of high ablation. Under no circumstances
must sewage or domestic liquid waste be disposed of in
vegetated areas or in areas with discharge to fresh water.
Glass waste should be separated and placed in
containers labelled for this purpose, and should be
transferred to drums containing glass waste at the
station. If separation is not practical, glass waste should
be treated as mixed solid waste. Metal waste should be
separated and placed in containers labelled for this
purpose, and should be transferred to drums containing
metal waste at the stations. If separation is not practical,
metal waste should be treated as mixed solid waste. In
field camps, food waste should be disposed of in
separate containers or into the camp toilets. Always
ensure that birds have no access to food waste. All
remaining waste is to be placed in containers labelled
for this purpose. Mixed solid waste is to be transported
out of Antarctica and is to be delivered at reception
facility for proper disposal.

RESPONSIBILITY

The leader of each scientific project has the full responsi-
bility for compliance with the strategy and handling and
disposal routines that apply in the field. This includes
following up routine measures such as minimisation,
separation, labelling and record keeping. Each person
who produces waste of any kind must ensure the waste
they generate is handled and disposed of according

to the procedures laid out by the Swedish Polar
Research Secretariat. Every person is also responsible
for ensuring that the potential waste volume stemming
from their activities are already minimised before
departure to Antarctica.
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4. Communications

Working communications are the main means of
ensuring safety on all expeditions. No expedition is
completely self-contained. In emergencies it is necessary
to bring in resources from the outside, and the only way
in which this can be ensured is always to have working
communications. In addition, from a psychological point
of view, contact with the outside world is extremely
important for our well-being.

Means of communication

There are two basic ways to communicate over a dist-
ance during expeditions, either directly through radios
or indirectly via communication satellites. Both methods
have their pros and cons. HF radio (“short wave” radio)
and satellite communication is used for long distance
communication, i.e. for contacts outside of the expedi-
tion or between widely separated field camps.

The Secretariat’s vHF radios are handheld sets used
for short distance communication, such as the contacts
within a field group, or even within an expedition. On
some expeditions the members have one each, on
others there may be one vHF radio for every 2—3 people.
HF radios are placed in field camps, at stations and on
ships. Nowadays, for voice communication, they are
more and more being replaced by various satellite
communication devices. The latter can be satellite
phones that allow voice, fax, and/or data transmission,
or devices that only allow e-mail traffic. Two things to
remember are that all radio waves are blocked by
large, dense objects, such as hills and buildings, and
that also satellite telephones depend on radio wave
transmissions (as GPs receivers do).

RADIO

In most instances only voice is transmitted by vHF and
HF radios (Figure 4.1). However, there are modems that
allow digital (e-mail/data) transmissions.

VHF (very high frequency) A major difference between
vHF and HF (high frequency) transmissions is that the
former are not reflected by any layer in the ionosphere,
while the latter may be “bounced” against ionospheric
layers. Thus, the range of vVHF radios basically depends
on the line of sight. The power output of the vHF radio
(i.e. the number of watts) is of secondary importance to
its active range. Since there is no real need for powerful
transmissions and you do not have to find the frequency
with the best “bouncing ability”, the vHF radios can be
made small and simple compared to most HF radios.

In theory you have to be able to see the other vHF
radio to be able to reach it. By climbing, or even just by
holding the radio above your head, you may increase the
effective range. You can sometimes get a longer effective
range in Antarctica than in other places. The reason for
this is that ice does not block radio waves as effectively
as, for example, rock does. A rule of thumb for how far
you can transmit and receive at sea is:

the square root of the height

Transmission of your antenna (m)

distance (km) 4x

+
the square root of the height
of the receiving antenna (m)

Through an international convention the very high
frequencies are divided into “bands”. There are for
example the marine band, the air traffic band, military
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Figure 4.1 Some
common kinds of
radios used by the
Secretariat.

PHOTO: MAGNUS AUGNER

bands, police bands etc. The Secretariat mainly uses VHF
radios working on the marine band, i.e. frequencies
between 156 and 174 megahertz (MHz). Most VHF radios
use fixed frequencies, so-called channels. It has also
been decided here, through an international convention,
which frequency corresponds to which “international
channel”.

For vHF there are “simplex” and “duplex” channels.
On a simplex channel the radio transmits and receives
on the same frequency. On a duplex channel the radio
transmits and receives on different frequencies. Duplex
channels are used when you have repeater stations in
the radio network. The repeater stations are used to
increase the effective range of individual vHF radios,
in that the repeater stations receive, amplify and
re-transmits transmissions between the individual
radios. Usually, repeater stations are equipped with
high antennas and have a rather high power output.

HF (high frequency) Transmissions within the HF range
(4—30 MHZ) can be bounced against different layers in
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the ionosphere, and HF communication is truly global, at
least in theory. However, the problem for long distance
communication is to find a frequency that is reflected
down to the correct reception area. As the radio wave
bounces between earth and the ionosphere so called
skip zones are created in between reception zones
(Figure 4.2). For communication over short distances,
VHF radios use direct transmission, just as VHF radios do.

The reflective ability of ionospheric layers depends on
for example sunlight and sunspot activity. Sunlight thins
out ionospheric layers when heating them up, and in this
way reduces the reflectance; sunspot activity increases
the electromagnetic radiation levels in the ionosphere,
which increases the distortion of radio signals. The
reflectance of ionospheric layers varies for different
frequencies, and even if you can reach a station far away
one day, it is not certain that you can do so the next. A
rule of thumb is that the longer the transmission distance
and the more sunlight over the transmission distance,
the higher the frequency that must be used.

The high frequencies, 4—30 MHz, corresponds to
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Figure 4.2 Since radio waves move
in straight lines, from an HF radio
you get a “ground wave”, equivalent
to a VHF transmission: If you can
reflect the transmission against one
or more ionospheric layers, you

get one or more “bounce waves”.
The bouncing ability varies with
ionospheric conditions and the
radio frequencies used.

The reception zone on earth for
the bounce wave is quite large.
However, between the ranges of the
ground and the bounce waves, you
usually get a “skip zone” in which it
is not possible to reveive the
transmission. So the trick with long
distance HF transmission is to find
a frequency that lets you drop the
hit zone over the intended receiver.

The reason why you rarely use
fixed channels for HF radios is that
you often need to finely tune the
frequency to get good transmission
(bouncing) conditions.

Figure 4.3 The Iridium
satellite telephone is
most commonly used
on expeditions.

wavelengths between 75 and 10 metres. To get a good
transmission the length of the active antenna must be a
function of the wavelength for the transmission, e.g. a
half, a quarter, an eight etc. of the wavelength. The closer
you are to a full wavelength, the more powerful trans-
mission you can have. This is the reason why large
communication centres have huge arrays of antennas. It
is also the reason why VHF antennas are quite large in
comparison to VHF antennas (VHF radios work at much
shorter wavelengths). Furthermore, to get a proper VHF
transmission you often need an antenna tuning unit that
makes the active antenna length correspond to the
frequency you are using. If the antenna is not tuned, it
does not matter how much power output you use!

SATELLITE

Satellite communications differ from vHF and vHF radio
only in the respect that the transmission takes place with
one or more satellites as “repeater stations”. Some
satellite systems allow only voice and low rate text

transmissions while others allow high rate text/data
transmissions.

Inmarsat The international maritime satellite system
was developed for intercontinental and marine communi-
cation (Figure 4.3). It consists of four geo-stationary
satellites placed over the equator. The position and
height of the satellites, and the fact that radio waves
move in straight lines, results in “dead ground” in the
polar areas, with the result that above 70° latitude
communication very much depends on the local topogra-
phy. Different Inmarsat systems, e.g. A, B, Cand M,
provide different communications services.

Iridium This system uses orbiting satellites providing
global coverage. The transceivers are about twice the
size of an ordinary mobile telephone and are used in very
much the same way (Figure 4.3). On the Secretariat’s
expeditions, Iridium is used mainly for voice transmission.
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PREPARATION OF THE RADIO
OR SATELLITE PHONE

When you set up any communication equipment for use,
you should first check the power source and cables to
ensure power supply. You must also check the antenna
connection and cables to ensure a tight and correct
connection to the set. You then connect the audio
accessories and check the functioning of switches. You
are never allowed to push the transmit button on any
radio transmitting device if the antenna is not connected,
as this may destroy the transmitter!

Communication language and procedures

When there are non-Swedish members on an expedition,
the common communication language is English.
However, calls that affect only individual members may
be made in any language, and on expeditions with only
Swedish participants the communication language is of
course Swedish. Still, all expedition members must have
a working knowledge of “radio English” in case of
emergency or if contacts outside of the expedition must
be made (see Appendix I1).

Before you get used to talking on the radio, it may feel
very strange. However, there are some simple rules to
follow, which ensure that all expedition members know
how to send and receive basic messages. In Appendix I,
examples are given of how a message can be sent in
English and in Swedish. Table 4.1 presents you with a list
that should be followed when reporting any kind of
incident etc. A situation in which many people feel
uncomfortable is when their radio station is a part of
a radio traffic network, and calls are made from the main
station to all other stations at the same time; in Appendix
Il'you find examples of common network procedures.

When you are about to “go on the air”, make sure no-
one else is transmitting at the same time! This is one of
the most common, and most frustrating, mistakes made
during the Secretariat’s expeditions.

You should make your message as brief as possible
while still keeping it precise. You should not occupy the
ether longer than necessary, as somebody else may need
to pass on an urgent message. If you have a longer
message to send, it is often a good idea to write it down
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List to be used as a guideline when reporting
something important, e.g. an accident, or when
leaving a travel note (firdmeddelande).

1 When it happened or the time when you leave
and expect to be back.

2 Where it happened or where you are going.

3 How many people, vehicles etc. are involved.

4 Which people and/or types of vehicles.

5 What happened or what you intend to do.

6 Any other information.

7 Who is sending this report or leaving this note.

first and read from your notes when transmitting.
Furthermore, break the message into sensible passages
with pauses in between, so that the receiver has a
chance to write it down. When transmitting, try to
maintain a high standard of articulation, a normal
rhythm and moderate volume. Hold the microphone
close to your mouth and do not shout (bad transmission
conditions do not get better if you raise your voice).

You should avoid excessive calling and unofficial voice
procedures.

Within an expedition, the simplest possible call signs
are used. Camps are called e.g. “Camp 1”7, or “Camp
Blue”, while persons are called by their names. Which
call signs and frequencies or channels should be used is
decided by the expedition leader. The official kind of call
signs are used only in HF radio traffic.

When the transmission conditions are poor or when
you need to be very exact, e.g. when giving a position,
you should spell the important information to ensure
that it is received correctly. When spelling something
only the phonetic alphabets presented in Appendix Il
should be used. To enhance the correctness and speed
up the handling of a message, procedure words (pro-
words) could be used; a proword is a word or phrase that
has been given a special meaning. The only authorised
prowords are listed in Appendix Il. [Kommentar: Vid
signalering pa svenska finns inte lika manga “procedure
words” som pa engelska. Om du behéver ta till sddana ar
det enklaste att dversatta de engelska.]



Distress call (radio)

In an emergency, to ensure that you supply a listener with all relevant information:
there is a format for such radio calls.

1 Start with the distress call:
“MAYDAY, MAYDAY, MAYDAY”, who
you are and your call sign (three times).

Example:

“MAYDAY, MAYDAY, MAYDAY. From Swedish scientist
Andersson, Kilo Lima Three, Swedish scientist Andersson,
Kilo Lima Three, Swedish scientist Andersson, Kilo Lima
Three.”

[Short break]

2 After a short break, send the distress
message. (If possible, write down the

message beforehand, so that you send
it correctly.)

If the battery starts to go flat, send the
distress message after you have got a
reply to the distress call.

“From Swedish scientist Andersson, Kilo Lima Three. Position
70 kilometers south of XYZ base, latitude 00.00.00, longi-
tude 000.00.00. Our tent has blown away. No shelter for me
and Swedish scientist Pettersson. Very cold. Require
assistance. Over.”

Communication routines and schedules

You should make a “radio check” the first time a radio is
set up at a location, when the radio traffic has been down
for some time or when you just want to make sure that
you have working communications. You should never feel
that you need permission from any other station to make
this kind of contact: it is a useful way of telling the others
on the net that you are on it (see Appendix I1).

Every expedition has its own communication routines
and schedules. These always include a main communica-
tion routine and a reserve communication routine. Added
to this may be communication routines particular to the
given type of expedition, e.g. a routine used when
establishing a (new) field camp, a routine for patrols and
out-parties, and/or an emergency communication
routine. The Secretariat always tries to keep the routines
as simple and logical as possible and to set the schedules
so that the interference with other work is kept to a

minimum. Every expedition’s communication routines are
found in the safety booklet ("benficksbok”) that you will
be given at the beginning of the expedition.

DISTRESS CALL (RADIO)

Adistress callis a call for help in a (potentially) life
threatening situation (Table 4.2). Anybody hearing such
a call has to act on it, either by coming to the caller’s aid
or by relaying it to someone who can. The internationally
established emergency frequencies are VHF 156,800
MHz (= channel 16), and HF 2182, 4125, 6215, 8291,
12290 and 16420 kHz. These frequencies are monitored
by ships, aeroplanes, field stations etc. However, if you
do not get a reply on an emergency frequency then try
any other. There are no laws prohibiting you from
sending an emergency call on any frequency. Get help, by
any means possible!
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5. First aid and medical care

Medical issues in the polar regions
It must always be kept in mind that the polar regions lie
far away from the medical infrastructure that most of us
have close at hand at home. In the places where most of
us live, many lives are saved because patients can reach
highly qualified emergency wards within 30 minutes of
an incident. The situation is drastically different in polar
areas, where it may take 30 hours rather than 30 minutes
before a doctor can see the patient, and it may take
several days before the patient reaches a real hospital!
This means that some accident victims or ill people who
could be cured under normal circumstances, may in the
polar regions die due to the, relatively speaking, low
levels of medical services and long transport distances.
Therefore, it is of the utmost importance that you only
take risks that are really necessary, and try to keep a high
level of risk awareness even in daily routines during the
expedition. Also, you must fill out the medical question-
naire truthfully and not withhold any information to the
medical examiner before the expedition. The medical
officer’s preparations are based on the information
provided by the participants; with incorrect information,
the preparations will be incorrect and this may cause
unnecessary, serious aggravation of medical conditions.

Medical emergencies

If there is an accident and you are the first person on the
scene, then you must first ensure that the damage is not
increased and more people injured. You must also get an
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overview so that priority is given where it should be.
People who can complain or scream are at least so well
that they can complain/scream, thus it is the silent ones
you should check first. If more helpers arrive, then you
should already have a priority list in mind of what they
should do. If you are not first on the scene, ask the
person or people already there what you should do; do
not rush into action on your own. If nobody is “in
command”, take command and follow the action list
below!

Actions

1 Prevent further injuries: switch off engine, switch
off electricity, pull people away from fire etc.

2 Check for more casualties. Talk to them and see
if they answer! If not, check if they are breathing
and have a pulse.

3 Take care of the worst case first — airway, breathing,
circulation, disability.

4 When you have taken care of the worst injuries,
call for help!

EMERGENCY TREATMENT

When you take care of an injured person, follow “ABCDE”
- Airway, Breathing, Circulation (with bleeding control),
Disability, Exposure. If you at any time during the
treatment process loose track of what you should do,
start again on “A”!



Airway If the patient does not respond to you/talks
back, and if you are uncertain if they breathe by them-
selves:

1. Check that there is no foreign object in the mouth
(food, vomit, false teeth etc.).

2. Raise the chin and stabilise the neck (never bend the
head forward — in case of neck injury)

3. If the patient breathes now, put them in the shock
treatment position (see below).

Breathing If there is no breathing, despite a free airway:

1. Check if there is any pulse! If there is no pulse and you
have the proper training, you may apply cPRr (cardio-
pulmonary resuscitation), with two breaths followed by
fifteen heart compressions (the “2-15 cycle”). Do four
cycles and then re-check for pulse and breath. If there is
still no pulse, do twelve cycles before re-checking. Even
after the patient has got a pulse again you may have to
continue giving mouth-to-mouth resuscitation. If you
cannot get a pulse after 30 minutes of cPr, then you
should give up the treatment as there is nothing more
you can do to save the patient.

Caution: You are never allowed to do cPr on a
hypothermic patient as it can be very hard to be
absolutely sure that there is no pulse!

2. If the patient has a pulse, but does not breathe by
themselves, give mouth-to-mouth resuscitation (normal,
deep breaths; 12—15 per minute).

3. When the patient is breathing by themselves, make an
assessment of the breathing (fast-slow, shallow deep; Is
the chest leaking? Does the chest raise evenly on both
sides?). Bluish lips and cuticles indicate that the patient
does not get enough oxygen.

Circulation (with bleeding control)

1. Stop any major bleeding: Apply a bandage directly
over the wound. Raise the position of the wounded part,
except if it is a head wound (lowered position). If the
wound bleeds through the first bandage, put a pressure
bandage directly over the first one. Always apply a
pressure bandage on wounds on the head or neck (push
with the hand), and over thighbone (femur) fractures. Do
not change bandages — put a new one on top of the old!
Never remove larger foreign objects from wounds.

2. Check distal status: pulse (fast-slow, weak-strong),
capillary circulation (*flushing”), skin (warm—cold,
dry-moist, colour?). You must be careful so that a
pressure bandage does not completely cut off circulation
“outside” of the wound.

3. Check the blood pressure (wrist - groin - neck).

4. Check for shock symptoms: quick pulse and breathing;
pale clammy skin; thirst; feeling sick and/or vomiting;
troubled breathing; anxiety, confusion and sometimes
aggressiveness. Lay the person in shock treatment
position: If conscious — legs up! If unconscious —
horizontal! Change the position every hour, i.e. alternate
the down side. The motto when taking care of people in
shock should be “Breathing, warmth, rest, carefulness”.

Disability (with neurological symptoms) Check for
symptoms of neurological injuries:

1. For the level of consciousness, apply Avpu (Table 5.1).
2. The pupils (size, reaction to light, differences between
left and right pupil?).

3. Distal status (hands—arms, legs—feet: normal percep-
tion of touch in, ability to use and strength of muscles?).
If there are any signs of brain or neural damage, try to
stop aggravation of the injury: stabilisation/fixation,
never bend the head forward, use a slow and very careful
“clothes lift” or “log roll” when moving the patient (one
person to stabilise the head/neck), a patient with head
trauma (risk of internal bleeding) should have the head
in a raised position.

Exposure (depending on environment) Make a “head
to toe” examination, to see if you have missed any
injuries; is there any pain reaction (e.g. due to fractures)?
Check: head -» neck - chest » arms » upper abdomen
- pelvis - lower abdomen - legs - back (use a “log
roll” when turning the patient).

Consciousness check list

Alert Fully conscious with a clear mind.

Verbal Reacts on sounds, but is incoherent (e.g.
does not know what time or day it is).

Pain Reacts only to pain.

Unresponsive Does not react on anything.
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The approximate wind chill effect on unprotected, dry skin (degrees Celsius).
There is a small risk above —20°C, and increasing danger between —20°C and —30°C,
and a great danger below —30°C.
Calm Light breeze Moderate wind Fresh wind Strong wind Very strong wind
(1.5-3.5m/s) (3.5-8 m/s) (8-14m/s) (14-21m/s) (21-25m/s)
0km/h 5-15 km/h 15-30 km/h 30-50 km/h 50-75 km/h 75-90 km/h
0 -4 -10 -15 -18 -19
-5 -14 -21 -25 -27 -28
-10 -20 -25 -28 -33 -36
-15 -23 -32 -36 -38 -43
-20 -26 -38 -48 -51 -52
-25 -28 —45 -56 -57 -60
-30 -33 -52 -63 -65 -68

It is important that the patient is not exposed to water
or cold; the patient should be warm and dry. It is
considered to be cold if the ambient temperature is
below 28°C (the normal skin temperature)!

Follow-up When you have finished the “aBcpE” for all
patients, you must continue to check their general status
until help arrives: breathing (breaths per minute, quality),
pulse (beats per minute, quality), blood pressure (wrist,
groin, neck), and level of consciousness —just follow
“ABCDE” again.

Cold related injuries

All cold related injuries are caused by exposing the whole
or part of the body to temperatures so low that the body
itself cannot compensate for them. Since the average
skin temperature is 28°C, in most environments we must
somehow protect the body from heat loss. Through
physical work the body can produce a lot of heat, and the
body can to a certain degree adapt itself to the physical
conditions around it. However, since most expedition
members are only temporary visitors to the polar regions
and adaptation takes time, and since we cannot con-
stantly carry out heavy physical work, potential cold
injuries must be countered through our behaviour.
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PREVENTIVE MEASURES

The motto is “dry, warm, and a full stomach”. You should
never allow yourself to become wet, neither from rain,
from melted snow nor from sweat. Wet skin and wet
clothes or boots are perfect conductors to lead heat
away from your body. If any condition changes you must
adapt your clothing, and you should not work up a sweat!

You must always have enough clothing on you and
more than enough clothing with you. Naked skin is the
most vulnerable, and wind, whether it is natural or man-
made (e.g. by helicopters or snowmobile driving),
drastically increases the risk of a cold related injury
(Table 5.2). When taking a break, you must add insulation
before it feels cold or even cool. Since the brain has a
constant, high need for oxygen and energy, the blood flow
to the head is not significantly reduced in cold weather.
Therefore it is of the utmost importance that you protect
the head from cold or windy conditions. A good saying is
“if your feet are cold, put on a warm cap”.

The body has a marvellous ability to produce heat.
At rest, approximately 90 % of the calories we burn are
used to produce heat. When the body’s need for heat
increases, we must produce it through using more
calories. Shivering is a fast muscular movement with the
only aim of producing heat: it can only be done with
carbohydrates as fuel. In cold conditions the body’s




craving for fat also increases, so do not fight this. It is
better to gain a few kilograms on an expedition than to
have to be hospitalised for any cold related injury.

Another effective way to help the body to keep its
normal temperature is to drink hot drinks. Drinking as
such is also important. In the dry air of the polar regions
we lose more fluid from the body than under normal
conditions, and because of the cold we may not perceive
the body’s signals for more water.

As we lose bodily fluids the circulation decreases. This
may cause constriction of the peripheral blood vessels
and consequently lead to less heat reaching the skin. You
must eat and drink properly when in the camp or station,
and you must always bring food and (hot) drink with you
when you leave. You should bring so much food and
drink with you that you always have some left when you
return back to the camp or station (as an emergency
reserve).

FROSTBITE

Symptoms White skin that is movable over the under-
lying tissues.

Treatment Thaw the injury with a warm hand/belly/
armpit carefully until the symptom disappears. Do not
rub or massage. Previous injuries are sensitive to renewed
frostbite, so you must give them extra protection.

DEEP FROSTBITE

Symptoms Hard and deep-frozen tissues. Blisters,
swelling, cracked or blackened skin.

Treatment Deep frostbites must receive medical
attention. Do not thaw if there is any risk of renewed
frostbite! Only protect it with a sterile dressing. Do not
massage. Thawing is done by putting the injured part in
warm (40-42°c) water. Do not let the water get cold as it
transfers its heat to the injured body part. The thawing is
completed when the tissue “flushes”. The thawing
process is usually extremely painful, so the patient
definitely needs a painkiller. The injured area will swell a
lot after thawing so it should be kept in a raised position
and be protected against mechanical pressure. The

patient should also be treated with antibiotics, due to
the risk that the dead tissue becomes infected.

HYPOTHERMIA

At a body temperature below 35°C, the body stops the
shivering mechanism, and below that temperature a
person is hypothermic. The typical case for chronic
hypothermia occurs in people who are lost in the
mountains and who have not been eating and drinking
properly. Acute hypothermia is caused by, e.g. immersion
in cold water.

Symptoms Weakness, confusion, apathy,
unconsciousness.

Treatment Seek shelterimmediately and protect the
patient from continued cooling. Insulate the extremities
and the torso separately; the torso should be well
insulated with sleeping bags etc. If the person is
conscious they should be given hot (sweet) drinks and
carbohydrate-rich food. When someone is unconscious
due to hypothermia (body temperature below 30-32°C),
warming must be slow and come from within the body.
Quick re-heating (hot bath, electric blankets etc.) may
lead to death!

Hypothermic patients should be kept in the shock
treatment position. If the person is unconscious, the
transport to a proper medical facility does not have to be
treated as an extreme emergency evacuation since the
patient is in a “metabolic deep freeze”, but of course the
patient needs qualified medical attention as soon as is
safely possible. The surrounding temperature when
waiting for transport and during transport should be
kept at 20-25°C. You must avoid any extra heating of the
body surface during the transport (see above on quick
re-heating)!

A hypothermic person is considered alive until a
medical doctor has decided otherwise; “no-one is dead
until warm and dead”!

“TRENCH FOOT”

This is a condition that occurs at temperatures above
freezing, typically in feet that have been wet and cool for
a longer period. The wet and cold leads to reduced
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circulation and slow tissue death, particularly of nerves
and muscles.

Symptoms Swollen tissues, bad circulation and initially
red later blue tissues. Pain.

Treatment Wash the affected part clean, and keep it dry
in a raised position. Give painkillers and antibiotics if
need be. Protect the injured part from renewed cooling.
The patient should receive proper medical attention.

“SNOW BLINDNESS”

This is an inflammation to the eyes caused by too-
intense (uv) light. In principle it is sunburn to the cornea,
and it can occur even when the sky is overcast! It is a
potentially serious and very painful condition which can
easily be prevented. Just protect your eyes with good
sunglasses when at sea or in areas with snow or ice
covered ground. By “good” sunglasses we mean those
that reduce the light by 85—95 %, that have uv-filtering
ability and protection from light coming in from the
sides, i.e. broad side-pieces. Preferably they should
have mirror glasses as these reflect a lot of the light.

Do not be unnecessarily economical when buying
sunglasses for a trip to, e.g. Antarctica. Comfortable
ones with a good light reducing effect will be much
appreciated after a while.

Symptoms “Sand” in the eyes, flickering vision, pain.

Treatment Immediately protect the eyes against light.
Keep protecting them until the problem has passed,
which normally takes a couple of hours. If you develop
severe problems, stay in a dark room, and take a
painkiller if you need it. Just like sunburn to the skin, the
retina is extra sensitive to renewed snow blindness, but
in contrast to the skin, the cornea does not develop a
suntan.

Other injuries
BURNS

Burns are extremely serious injuries and doubly so on
expeditions. You must take every conceivable precaution
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to avoid burns by hot liquids, hot tools or open flames.
Synthetic fibres have a very nasty quality in that they are
more flammable than natural fibres, and they tend to
melt, which can cause horrible burns.

Treatment Immediately cool the injured area with water,
and keep on doing so for 10—-15 minutes! The water used
for cooling the injury should not be ice-cold, but any
water with normal room temperature will do. At the initial
stage, apply a protective bandage with wet compresses,
to continue the cooling. However, keep in mind to protect
the patient from becoming hypothermic. Call for help!

After the acute treatment is over, do not puncture any
blisters as that increases the risk of infection: Just apply
an airy, sterile dressing and keep the injury clean even if
itis a small burn. There is a risk for shock if the injury is
larger than 5 % of the body surface, where the area of
one hand corresponds to 1%. The injured person should
drink a lot (if conscious) since burns always “leak” a lot
of bodily fluid.

INHALATION OF FIRE SMOKE

In fires, it is much more common that people are injured
through the inhalation of smoke than from the heat. Fire
smoke is in general very toxic and may damage the lung
tissue. People who have inhaled fire smoke should
always be checked by a doctor.

Treatment There is no treatment for serious cases in the
field; they must be evacuated immediately. Apply mouth-
to-mouth resuscitation if the patient cannot breathe by
him- or herself.

FRACTURES

Treatment The important thing here is to prevent the
injury from getting worse. Stop any (heavy) external
bleeding. If the thighbone is fractured, apply a pressure
bandage on the fracture to reduce internal bleeding.

Check distal status (perception of touch, pulse,
capillary “flushing”). If this is ok, immobilise the fracture
by applying a supportive bandage with some kind of
splinter: Fixate past the fracture over the joints above
and below.



If the distal status is poor, you must try to pull the
fractured bones into a better position (rough reposition-
ing: pull-align-rotate). Check distal status again, and try
to fix the position of the fracture that allows blood
circulation. (Lack of circulation may produce severe
secondary injuries below the fracture.) Give a painkiller if
the patient is conscious and prevent shock. If possible,
keep the fractured limb in a raised position. Get the
patient to a hospital as soon as possible.

SPRAINS

Treatment Immediately put a very tight pressure
bandage on the injury: if a fracture is suspected, contact
a doctor. Leave the pressure bandage on for twenty (20)
minutes even if the toes or fingers start to get blue
(however, do not do this if there is a risk of frostbite!),
then take it off for five (5) minutes. Repeat the process
(20 minutes pressure bandage and 5 minutes off) three
times. This reduces the bleeding and helps the recovery
process very much. Apply a supportive bandage.

INJURED LUNG (E.G. FRACTURED RIB)

Any trauma to the torso can be or become very serious,
and you should always contact a doctor.

Treatment |If the skin is penetrated by a fractured rib,
apply an airtight bandage, e.g. with the plastic cover of
the first aid bandage, directly over the wound. Foreign
objects that have penetrated the ribcage should be
fixated to the chest. A conscious patient is placed in a
half-sitting position, or what feels best. An unconscious
person is put in shock treatment position with the
wounded side down, so that the collapsed lung does not
interfere with the uninjured one. Prevent shock.

INJURED ABDOMEN

If the abdomen is hard, suspect internal bleeding.

Treatment In the case of an open injury, apply a
protective bandage with a pressure-relieving (bandage)
ring around the wound, and with wet compresses if
possible. Fixate any object that has penetrated the

abdomen. Place the patient in a foetal position. Prevent
shock. Do not give any food or drink. Get medical help as
soon as possible!

EYE INJURIES

If a person has got any corrosive substance in the eyes,
wash the eye with water or sodium chloride solution for
at least 30 minutes (preferably all the way to the doctor).
In the case of a wound to the eye, just apply a protective
bandage and contact the doctor immediately.

CONCUSSION

Treatment If unconsciousness lasts more than a minute
or two or if it appears some time after the injury, call for
help. Put the patient in the shock treatment position. Do
not leave the injured person alone, and be prepared to
give mouth-to-mouth resuscitation. If you experience
trauma to your head, inform the other expedition
members since the symptoms of an injury sometimes
develop only after some time. Trauma to the head can be
extremely serious!

UNCONSCIOUSNESS

Treatment All unconscious persons should be placed in
a horizontal shock treatment position (“framstupa
sidoldge™). Check breathing and pulse continuously.
Contact the doctor.

DROWNING

Drowning incidents in the polar areas are always
combined with acute hypothermia.

Treatment Empty the patient’s lungs from water. If the
patient does not breathe by themselves, give mouth-to-
mouth resuscitation (1 or 2 breaths) to see if they start
breathing. If not, check for a pulse and be prepared to
give CPR (see above). Treat for hypothermia (see above).
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Sicknesses
STOMACH PROBLEMS

Diarrhoea and vomiting are two ways for the body to
remove toxic substances. You should therefore avoid
taking anti-diarrhoea pills immediately when you get sick.

Treatment Drink a lot. Sweet tea can calm an upset
stomach. Avoid food the first day. The second day eat
white bread or crackers. The third day you can eat some
rice and boiled fish. If you get problems again go one day
back in the diet. Prolonged problems rob your body of
water, salt, and energy — you must counter this by
drinking warm, sweet drinks with a little salt added.

CcoLDS

At the beginning of expeditions it is quite common to get
a cold: a lot of people, new to each other, are living close
together and mixing their viral and bacterial floras.

Treatment Rest, warm drinks and possibly anti-inflam-
matory medication (aspirin). Viral infections may last up
to a fortnight. If you suspect a bacterial infection (e.g.
green phlegm, throat infection, ear problems), contact
a doctor to see if you need antibiotics.

INFECTED WOUNDS

Even small nicks and cuts may become infected, and you
should treat them carefully from the beginning.

Treatment Open wounds should be washed with soap
and water, after which they should be kept as dry and
clean as possible. A wound that is red, swollen and sensi-
tive to light touch is likely to be infected. If the swelling is
extensive and really painful, contact a doctor.

MUSCLE CRAMPS

If you start getting muscle cramps, it may be a sign that
you have not provided your body with enough salt. In the
polar regions, since a lot of the water is melt water it may
not contain enough minerals. This is definitely the case if
your water source is snow or ice. Also, in cool or cold
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weather it is easy to neglect the body’s need for water.
Salt deficiency in combination with hard physical work
can quickly lead to a very serious condition.

Preventive measures You must eat “normal” food.
Cookies, sweets and chocolate can provide enough
energy, but usually they have a very low salt content. You
should drink a least two litres each day, added to the
water you get through your food. If you have snow orice
as the water source, you must add extra salt when
cooking.

Treatment Rest. Drink a lot and add salt to your body.
Make your own “sports drink” by adding salt and sugar
to your regular drink.

THROMBOSIS

In connection with long flights, there is a real risk of
thrombosis, i.e. blood clots in the veins. Thrombosis is a
potentially very serious condition, and the action to take
is prevention: Do not sit for prolonged periods during
flights, but take all opportunities to move around. If the
conditions forces you to stay in your seat, you should do
regular exercise to increase your circulation, particularly
in your legs.

Transportation of the injured

Injured people should only be moved if this can be done
without worsening their condition, and when the moving
is beneficial to their treatment. If camp is far away or
transport is difficult, move the camp to the injured
person! You can erect a tent, slit a hole in the bottom and
in this way get patient inside without moving them.

During transportation you should protect the patient
against heat loss (see below). As far as possible you
should try to keep the patient’s body straight in case
there are any fractures or damage to the spine that you
do not know of. You should always support the head and
neck when moving a patient, both to secure free airways
and because of potential spinal damage. If you need to
pull someone, grip the injured person’s clothes rather
than the person themselves; you can hold clothes in a
very tight grip without hurting the patient.



Protection against heat loss

It is of the utmost importance that you protect the
patient against heat loss. Wet clothes are especially
dangerous. So, change wet clothes to dry, or if this is not
possible, limit further cooling by covering the body with
wind- and waterproof material. You should also protect
the patient from cold ground, especially at pressure
points where the patient’s body compresses the insula-
tion material, e.g. the sleeping pad. You should also
insulate well around the head and neck, since the flow of
blood is very high to the head. It is your responsibility to
ensure that the patient is not cold and does not become
hypothermic.

Remember that it is considered to be cold if the
ambient temperature is below 28°C! Injured people may
have a much-reduced circulation and heat production
compared with a healthy person. They may also be in
pain and in shock, so that they do not feel the onset of
cold. Add more insulation than you think necessary, at
least in the beginning.

Severe emotional stress

In connection with serious incidents and accidents, even
people who are not physically injured in any serious way
may be affected by severe emotional stress. This is a
condition that can be very debilitating both in the short
and long perspective. Situations that can cause severe
emotional stress are those involving (1) serious threats,
(2) loss of friends and colleagues and (3) responsibility
at serious incidents.

Mental preparedness drastically increases the ability
to cope with emotional stress! Things can go wrong on
expeditions, and because of the long distances to other
helpers an expedition is very exposed and left to its own
abilities. A necessary preparation is to discuss possible
scenarios and what should be done if they occur, at least
within the expedition leadership. The crisis caused by
severe emotional stress is characterised by four phases:
shock, reaction, recovery, and reorientation.

SHOCK PHASE

This phase may last up to three days and is a phase of
(mental) self-protection, often characterised by denial.
What you can do here is to give “emotional first aid” (see
below). If you were involved in the incident or accident,
do not be afraid of receiving this aid, and even to ask for
itifitis not given to you freely.

You should never judge anyone’s behaviourin a
serious incident. The transitions from logical behaviour,
to emotional, and instinctual behaviour are not con-
scious choices, but automatic reactions. One person may
instinctively run away from a perceived threat, another
may be paralysed, a third will just cry continuously, while
a fourth may act fully rationally; all are “normal” reactions
and they are not chosen by the people involved. You can
never tell beforehand how a person will react in a given
situation, not even if the person has been in similar
situations before.

Emotional first aid The motto here should be “Hold the
hand, shut your mouth and listen!”, and you should try to
give signals of safety, care and support to the persons
involved in the incident or accident.

You should listen to what they have to tell you, but
never talk about your own (similar) experiences. The
patient has a need to talk, not to listen! Talking about
your own experiences is an indication that you want to
share, to be a part of it, but if you were not involved in
this incident then “shut your mouth”. The thing here is
not to share experiences, but just to let the patients
lighten their hearts.

You can also go closer than usual; physical contact
may be comforting to many people. However, you must
respect the other person, and if they shrug off the hand
on the shoulder, it is still ok. Give the patient warm
drinks, but no “drugs” (e.g. coffee to a person not used
to it), and warm clothes to increase the feeling of
comfort. Shocked people should be kept active with
simple tasks, rather than letting them lie and brood. Let
them have contact with their next of kin as soon as
possible.
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REACTION PHASE

This phase may last a week or so, and is characterised by
feelings of guilt and ensuing distancing and avoidance.
Because the person can feel terrorised by their memories
and emotions they want to escape rather than to work
them through.

The help that can be given in this phase is information,
information, and more information about what actually
happened. You should still listen and try to have an
interested attitude. Give (constructive) advice and talk
about what actually happened. If the patient is trying to
isolate themselves, break the isolation.

RECOVERY AND RE-ORIENTATION PHASES

These phases will occur months or even years after the
incident, i.e. after the expedition members have returned
home.

INFORMATION

The Secretariat has incident preparedness plans, which
will come into action as soon as information of an
incident reaches the Secretariat. The Secretariat will help
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the expedition in any possible way, particularly as an
information centre and to help mobilise external
resources through channels that may not be available to
the expedition.

The Secretariat will also arrange the contact with next
of kin if participants cannot do so themselves, and with
the media. If an incident or accident occurs, never hold
back (factual) information from next of kin. If you are to
talk to the media, prepare yourself and gather your
thoughts for five minutes before the interview. All
contacts with journalists should be arranged through the
Secretariat!

To remember

To be able to take care of an injured person in a proper
way, you must be in a reasonably good state yourself, i.e.
you have to take care of yourself. After the initial
emergency treatment of the injured person, you are prob-
ably in a state of (mild) shock yourself. Dress warmly and
protect yourself against the weather. Eat something and
try to drink something hot, this will make you think
better. After the initial emergency treatment of the
injured, contact the (expedition) doctor.



6. Protection against fire

The best protection against fire is prevention: you never
have to fight a prevented fire. Fire is probably the single
most serious danger at sea and in the polar regions. At
sea you cannot easily get away from the burning object
(the ship) without putting yourself in jeopardy (by going
into the lifeboats). On land in polar regions, fire can be
extremely destructive to equipment that you cannot
easily replace; a destroyed sleeping bag or tent may put
you in serious trouble. Furthermore, burns and smoke
inhalation are among the worst injuries to take care of,
especially in the field.

Fire prevention
SHIPS

The major fire hazards on a ship are in areas where you
as a passenger have no say, e.g. in the engine room and
in the galley. However, the ship’s crew is at least as aware
of the potential fire risks as you are. What is important
from your side is that you must inform the crew if
something in your scientific equipment may increase
the risk of fire or pose secondary risks in case of fire.
Also, you are never allowed to overload the electrical
system or to connect any apparatus if you are not sure
that it is safe to do so. If you smell smoke, burnt electri-
cal wires etc. contact the crew immediately. You must
strictly follow all instructions on board, e.g. concerning
where smoking is allowed. If you need to do any work

that may lead to an increased fire risk, talk to the
expedition leader first.

STATIONS

At polar research stations like Wasa and Svea, you are in
some ways even more vulnerable in case of fire than on a
ship. Water is usually a scarce commodity and the fire
extinguishers in place are not enough to put out a major
fire. Furthermore, the dry air dehydrates materials very
quickly, e.g. wood can be much more flammable here
than at lower latitudes.Typical fire hazards are handling
of fuels, the electrical power systems, cooking, and “hot”
works, such as welding. In any station where you are
staying, you should ask where there are smoke detectors
or any other fire detection system.

As on a ship, you must follow all instructions for the
station and if they are not handed to you, you must ask
for them. The station manager or equivalent should have
some kind of fire instruction and fire drill at an early
stage, in order to organise the activities in the case of
fire. If this is not done, ask the station manager to give
(all of) you instructions. You must also inform the expedi-
tion leader if something in your scientific equipment may
increase the risk of fire or pose secondary risks in case of
fire. Check where there are fire extinguishers and what
kind of fire they should be used against. Also, check the
location of switches to cut the electric power, propane
gas, fuel lines etc. If you smell smoke, something burning
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or the distinctive smell of propane, you must immedi-
ately contact the nearest logistician. The same applies
if you find any loose contacts, cables squeezed in door-
ways etc. Disconnect electric appliances that are not
being used. Be extremely careful if you use candles or
any other open flame.

FIELD CAMPS

In the field, the main fire hazards are connected to the
handling and use of liquid and gaseous fuels. All fuels
are by definition fire hazards! There are some instances
in which you have to be extra careful: when filling fuel
containers, when transporting fuel, when re-fuelling
cookers and when using cookers in tents. You are never
allowed to use candles in sleeping tents. The use of
cookers in sleeping tents is only allowed in extremely
bad weather: mere rain or snow does not qualify as
extremely bad weather. Given this, the risk of fire is
usually quite low in field camps.

Fire fighting

1. Save If you know or strongly suspect that there are
people in the object on fire, you should try to save them.
To humans the most dangerous aspect of a fire is the
smoke: a couple of breaths and you may become
unconscious. If the room starts to fill up with smoke, get
down on the floor. There is always more oxygen and less
smoke by the floor. If there are no people in the area on
fire, close the door(s) to it.

2. Warn Any person close by who may be affected by
the fire should be warned of it.

3. Alarm Sound the alarm, so that you can get help
with putting out the fire.

4. Put out Try to fight the fire (see Figure 6.1), but do
not take any unnecessary risks. Do not be afraid of using
a fire extinguisher: it is much easier to put a fire out at
the early stage than later on.

FIRE EXTINGUISHING

A fire needs oxygen and a fuel with a temperature above
its flash-point; any reduction in these three factors will
reduce the fire.
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Smothering a fire, i.e. reducing the oxygen supply,
can be done:
= by covering it, e.g. with sand, by pulling a blanket over
a person with their clothes on fire or by putting a lid
on a pot with burning cooking oil; or
= by reducing the amount of available oxygen, e.g.
through halotron systems in generator rooms or
through the use of carbon dioxide, powder or foam fire
extinguishers.

The fuel supply can be reduced:
= by tearing down burning material; or
= by reducing the fuel supply, e.g. closing fuel valves.

The temperature can be reduced:
= by turning electricity off in case of a fire whose cause is
electrical; or
= by cooling the fuel down, e.g. with carbon dioxide or
foam fire extinguishers, or with water.

Water should only be used to put out fires in wood and
paper —used on other fires it may be extremely danger-
ous (e.g. it can cause a steam explosion when poured on
burning oil)! However, fine water spray can be used to
reduce the heat radiating from a fire. Foam, carbon

Figure 6.1 Actions
to be taken when
detecting a fire.




dioxide, and powder can be used for all kinds of fire, but
if possible avoid powder for fires in electronic and
mechanical equipment (the powder is very difficult to
clean off afterwards).

Approach the fire carefully in a low position and aim
the fire extinguisher at the base of the fire. Try the
extinguisher first from some distance to see how (and if)
it works. Make a decisive attempt to put out the fire and
do not immediately stop putting it out when it seems
gone. Fire extinguishers should always be treated with
respect: the power of the pressurised contents, and the
content itself may cause injuries if the extinguisher is
improperly used.

SHIPS

Since a ship is a very limited environment if there is a
fire, you must follow the instructions given by the crew
so that you do not obstruct the fire fighting. However,
even if the crew have their own “fire brigade”, you are
not forbidden to put out a (small) fire yourself if you are
the first one on the spot.

STATIONS

At stations there is usually no special fire brigade, so
everybody must help out. The people staying at the
station should be organised, but if you feel that nobody
is in command, you must take command. If there is a fire
in the electrical system, the propane gas system or any
other fuel-fed system, you should cut the supply of the
system in question. Extinguishing equipment is usually
spread out at the station and placed at entrances of
areas with a heightened risk for fire.

FIELD CAMPS

Most times in the field you do not have any special fire
fighting materials. The exception to this could be e.g.
when you are travelling with a tracked vehicle or other
vehicles equipped with a fire extinguisher. If you do not
have any special equipment, you have to improvise.

A minor fire can usually be put out by smothering it with
something. Ifitis really small you may even be able to
stamp it out (not to be tried with burning fuels!). A pot,
or even better a bucket, of water may help fight a fire.
However, if you are not sure that you can master it, do not
take any chances: it is better to have some equipment
destroyed than someone with serious burns to treat!
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7. Protection against wild animals

Most animals just want to be left alone and they get
stressed if humans get to close to them. Animals in the
polar regions have a hard enough life anyway, and they
do not need people to add extra stress. As a general rule,
you should never walk closer than 100 metres from wild
animals, unless you are forced to do so. The taking of
photographs for tourist purposes does not fall under the
heading “forced to do so”.

You should never feed a wild animal. Firstly, this may
make it associate humans with food, and it can later
become aggressive towards humans if they do not give
the animal the food it wants. Secondly, you may actually
make the animals sick; what is good for you is not
necessarily good for them. All bites of wild animals
should be treated as infected wounds, in particular
carnivorous (meat eating) animals have dangerous
bacteria floras in their mouths.

Bears

The polar bear is truly a marine mammal as its Latin
name, Ursus maritimus, suggests. Its main habitat is the
sea ice areas where seals come up to breath and give
birth to their pups (Figure 7.1 and 7.2). Seals are by far
polar bears’ main diet. On beaches they may also feed on
stranded whales. Polar bears normally follow the pack
ice. Only in some areas do they regularly occur on land,
and in such cases usually only on the beaches or in “bear
corridors” between beaches.

The main habitat of the brown bear is the temperate
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Figure 7.1 Polar bear mother and young, in their typical surrounding,

the packice. PHOTO: ADMIR TARGINO

coniferous forests, the taiga, but in places it occurs all
the way north to the tundra of the Arctic Ocean coast-line,
e.g. on the Kola Peninsula and on the western two thirds
of mainland North America. The brown bear is the same
species all over the Arctic. Humans are not part of the
normal diet of bears. However, polar bears are carnivo-
rous and brown bears are omnivorous (“all eaters”).
Bears’ most keen sense is smell and they can pick up
and follow an interesting smell tens of kilometres away
from its source, given the right weather conditions. Polar
bears also have relatively good eye-sight, at least as
good as ours, and for a hungry polar bear everything that
moves is potentially food. However, humans are usually
either avoided or ignored. Some bears are very curious,



Figure 7.2 Polar bears are excellent swimmers (right), and their broad paws function as snow shoes as well as paddles.

and may approach anything they find interesting even
when they are not hungry. When a bear finds something
that seems interesting, the bear usually leaves once this
has been investigated. Bears stand on their hind legs
only to get a better view of something they are interested
in; they do not charge in this position.

Itis not always the case that bears are solitary
creatures. Mothers care for their young for over a year,
and by that time the cubs are quite large. Siblings may
stay together to decrease their sense of insecurity and to
help keep a lookout for food and other (potentially
dangerous) bears. Furthermore, at places where food is
plentiful, many “strange” bears can come together. Bears
are only solitary in the sense that they do not like to
share a limited resource with other bears, be it food or
females to mate with.

To avoid unnecessary dangerous fighting, like most
mammals, bears develop dominance hierarchies where
the dominants take what they like and leave the leftovers
to the lower ranks. This results in large, dominant
animals having very little to fear at all and they can
ignore all animals around them (including humans). If a
bear is not sure of what rank it has in relation to another
animal, including humans, it will use different signs to
show off its own strength and it will look for signs in the
other animal to try to judge how strong it is. These
displays may consist of hissing, growling or snapping its
jaws; slapping its paw against the ground, or forcibly

PHOTOS: ADMIR TARGINO

tearing the ground; turning sideways to display its size;
and looking directly at the opponent with a lowered
head. If the bear is still in doubt it may fake an attack
that ends abruptly a few metres from the opponent. In
such contests, when the bear has established itself as
the dominant, it will usually leave; an exception can be a
dominant bear that may want to steal food from a
subdominant animal, or what it perceives as a subdomi-
nant animal. Hunting bears will not perform any domi-
nance displays but come straight at you in a very focused
manner. An attacking bear is surprisingly fast and any
bear within 30-50 metres is a potential danger.

Females with young have one main duty, to protect
their cubs, and they do not want to take any risks that
may involve the cubs. Therefore, the easiest bears to
scare away are females with young, as well as young
animals, low on the dominance hierarchy. In spite of this,
the potentially most dangerous bears are females with
cubs and bears that during the last year or so have
separated from their mother, especially young males. If
they feel cornered, females with cubs will do anything to
protect them. As for young bears, they have not honed
their hunting skills yet, and even if they succeed in a hunt
an older, more dominant bear may steal the prey from
them. Desperately hungry bears may take risks they
normally would not take, e.g. attack humans; in this
category of bears you find young ones and those
stranded on land. Also, any animal that feels trapped or
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threatened may defend itself. If you surprise a bear, its
instincts may tell it to flee, to attack or to stand its
ground. It is impossible to know beforehand how it will
react. Bears that have become used to humans and
associate them with food are also more dangerous than
normal. Such bears can sometimes be found close to
villages and stations where they have learnt to look for
food at the garbage dump. At times, old males may
become very bad-tempered, and they will not tolerate
any larger animals at all around them. This is especially
so in the mating season.

MEANS OF PROTECTION

Human behaviour Avoid all activities that may attract a
bear’s attention. This particularly applies to any