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PREFACE

The New Zealand Mountain Safety Council (MSC) is a national organisation with 
a mandate to encourage safe participation in land-based outdoor activities. It 
does this through the development and promotion of safety messaging, by 
identifying and responding to insights provided by the ongoing collection and 
analysis of data, and by building partnerships with relevant organisations.

Our mission is enabling people to enjoy their outdoor recreation safely.  

The first edition of the Bushcraft Manual was produced in 1968; over this period 
the manual has been used by thousands of people as they seek to extend their 
knowledge in all things bushcraft. Over the years new developments have 
contributed to revised versions, and this fifth edition is the culmination of that 
compounding knowledge and continued development of best practice. 

This edition has been updated at a time when the digital space continues to 
evolve at rapid pace. Much of how we access information, and learn, is now 
available online. This manual can also be found online in several styles. At the 
time of revision numerous chapters were developed into online modules, which 
you can find at mountainsafety.org.nz.  

This manual has been developed to help newcomers and those with some 
experience to enjoy the New Zealand outdoors safely. It provides foundation 
knowledge on which recreationalists, group leaders and those responsible for 
individuals and groups in the outdoors can build experience and understanding. 

We would like to thank everyone who has contributed to the development of this 
resource over the many years, your contribution of time, energy and passion 
continues to help make people safer in the outdoors each day, thank you.  

We trust that this manual will add to your developing knowledge, and to help 
you #MakeItHomeNZ.
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Safety Council offers this revised addition of the Bushcraft manual in the  
hope that it will provide basic knowledge, on which experience and 
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GOING INTO  
THE OUTDOORS
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The New Zealand outdoors offers wonderful opportunities for recreation.  
Most people have areas of native bush, open country or coastland close  
to their homes.

Some people go into the outdoors for peace and solitude. Others walk, tramp, 
climb, fish, hunt or mountain bike. Perhaps the common bond is the enjoyment 
of the freedom and independence found in being close to nature.

FROM PIONEERING  
TO RECREATION

For early Mäori, the outdoors was their home. They used it as a source of food, 
medicine, clothing, shelter, tools and inspiration. They also undertook long 
journeys, secure in their ability to navigate and survive.

European settlers in New Zealand often used Mäori guides in their expeditions. 
They left fascinating stories of exploration, prospecting and carving farmland 
from the bush and tussocks. After nearly two centuries of European settlement, 
the land is extremely significant to many Päkehä, too. 

Both Mäori and Päkehä cut down live vegetation and lit fires, which became 
unsustainable as the number of people in the outdoors increased. Many 
practices that were essential in the past are not accepted today. We are 
increasingly aware of the concepts of sustainability and ecological dependence,  
and the need to care for the environment. 

RESPONSIBILITY

The freedom of the outdoors is a privilege that carries responsibilities. 

BE RESPONSIBLE FOR YOURSELF AND THOSE IN  
YOUR CARE

When you go into the outdoors, you must become self-reliant. You must learn:

• What clothing, equipment and food to take

• How to use what you take

•  How to cope with any situation that may occur, such as getting lost, a 
flooded river or a sudden storm

•  About hazards that may be present in the area you plan to visit, and how to 
deal with them
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Don’t rely on others to get you  
out of trouble. Self-reliance 
involves many skills that take 
time to learn well. However, when 
things do go wrong, you are more 
likely to get the help you need if  
you are well prepared.

You should always:

•  Leave details of your intentions 
with a responsible person before 
your trip, and in each hut logbook 
along your route

•  Carry a reliable communications 
device whenever you go into  
the outdoors

RESPECT OTHERS

There’s a long tradition of friendliness in the New Zealand outdoors. Complete 
strangers may stop for a chat or say ‘Hi’ when passing. In huts, people may 
share food or a hot drink as well as conversation.

The following guidelines aim to retain this tradition.

• Don’t take over a hut; for example, large groups or group parties.

• Don’t stay in a hut for a long period, particularly at high-use times.

• Leave a hut clean and tidy with a supply of dry firewood.

• Store firearms and ammunition safely.

•  Discuss your plans with others to avoid a clash, such as hunters and 
trampers using the same area.

• Keep game carcasses and dogs away from the hut.

• Be aware that some people are anxious around firearms and dogs.

•  Be courteous to other outdoors users. When walkers and mountain bikers 
meet, bikers should slow down and, if travelling the same way as trampers, 
indicate that they are approaching. Usually, it is best that walkers step aside 
to let bikers through.

•  Respect other people’s views, particularly different cultural beliefs from 
your own. Being open to why Mäori view the land as taonga (treasure) will 
enrich your outdoors experience.

Figure 1 Going into the outdoors
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THE TRAMPERS’ CODE

PLAN YOUR TRIP THOROUGHLY

•  Choose a suitable trip for the skills, knowledge and experience  
of your group. Be realistic.

•   Use Department of Conservation (DOC) visitor centres and the DOC  
website to gather information about trip options.

•  Leave your trip plans with a trusted person. This should include: 

• The route you intend to take

• Your bad-weather alternative route

• The party details – names, experience and local knowledge

• Intended time of return

CHECK TRACK AND HUT CONDITIONS

•  Check with DOC, locals, tramping clubs, regional authorities  
or district councils.

CHECK THE WEATHER FORECAST

• Monitor the weather forecast in the days before you leave.

• Watch and respond to weather conditions during the trip.

CARRY SUFFICIENT CLOTHING, EQUIPMENT, FOOD AND WATER

• Take appropriate clothing and equipment for the areas you intend to go to.

• Take extra food for emergencies.

• Take navigation equipment and know how to use it.

• Take a personal first aid kit and know how to use it.

CARRY A MEANS OF COMMUNICATION

• Take a mountain radio, satellite phone or personal locator beacon (PLB).

BEWARE OF RIVERS

• If in doubt, STAY OUT.

• Know when, where and how to cross.

• Attend a River Safety course.

PLAN FOR EMERGENCIES

•  When things go wrong, use the STAR Model for making decisions:

  Stop:  Take a breath, sit down and remain calm

 Think: Look around you, listen and brainstorm options

 Assess: Evaluate the options and their potential consequences

  Respond: Take the best alternative 

  REMEMBER: Water, shelter, warmth and the will to survive are the  
essential elements to your survival. If in doubt – stay put. Your trip  
planning will help you deal with the situation, your trusted contact  
will initiate help if you are overdue.
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THE MOUNTAIN BIKERS’ CODE

RESPECT OTHERS

•  Stay in control so you can safely avoid others and keep yourself intact.  
Make sure you can stop within the visible distance.

•  Give way to walkers, runners, uphill riders and horses. If the track is 
narrow, stop and move off the track.

•  Signal your approach and pass with care. Walkers don’t like being 
surprised by bikers; use a bell or friendly greeting.

•  Ride shared-use tracks in small groups. Large groups of a dozen or  
so riders displace others; six to eight or fewer is a better number.

RESPECT THE RULES 

•  Ride only where permitted, including those trails that are seasonally 
closed, to protect the surface or minimise conflict with other users.  
Land managers are generally pretty reasonable, so talk with them  
about any issues or ideas you may have.

• Obtain permission from private landowners before you set out. 

• Leave gates as you find them (open or closed).

•  Be prepared – take food, water, tools, a first aid kit, a reliable means  
of communication and warm clothes. Plan for the unexpected – a  
change in the weather, an accident or getting lost and being late.

RESPECT THE TRACK

•  Don’t skid, cut corners or make new lines. Skidding creates water channels 
that cause erosion. Use both brakes to slow down without skidding as you 
approach a corner. Cutting corners widens the trail and cuts up the terrain.

•  Avoid riding in the mud and rain. Both bikes and walkers damage soft,  
wet tracks.

•  Take rubbish home; banana skins, old inner tubes and snack wraps.  
Rubbish in the outdoors detracts from everyone’s experience.

• CHECK, CLEAN and DRY your bike between rides to prevent spreading weeds.
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BE RESPONSIBLE FOR THE ENVIRONMENT

However careful you are, you will always have some environmental impact.  
You have a responsibility to ensure that you minimise this impact. 

Abandoned rubbish, a blackened fire circle, a vandalised tree and a polluted 
tarn are scars that prove thoughtlessness. We must protect our precious 
outdoors so that other people will also be able to appreciate and enjoy  
unspoilt environments.

More places are becoming congested. Consider choosing less popular places for 
your trips and make the outdoors experience better for yourself and others.

COMPANIONS

GOING WITH EXPERIENCED PEOPLE

Although you can learn basic outdoors skills quite easily, developing the 
experience to cope with unfamiliar situations takes time. 

You can learn by going on trips with experienced people and watching how  
they do things. River crossing may seem easy on a training course, but  
making a sound decision in unfavourable conditions requires considerable  
skill and knowledge.

JOIN A CLUB

There are many advantages to joining a club. Whether you are interested in 
tramping, hunting, mountain biking or nature study, there are clubs to help  
you enjoy these activities. 

Joining a club brings you into contact with people who have similar interests 
and, often, wide experience and skills. A club may be particularly helpful with 
your early trips, showing you where to go and assisting with transport and 
equipment. See Appendix II: Contacts, page 225: Clubs.

GOING ALONE

Carefully consider the consequences of going into the outdoors alone.

Some people enjoy going alone, but it is unwise for beginners. A fall can leave 
you helpless; some of the longest searches have been for lone trampers or 
hunters. Always take a communications device, and leave your route details  
with a reliable person.
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LEARNING THE SKILLS

This manual has information about the various skills and knowledge that you 
need in the outdoors. However, often there is no right or wrong method of  
doing things; people use a variety of methods, usually for sound reasons. 

There are many places to go and many challenges and adventures to enjoy. 
Don’t be too ambitious to start with. Make some easy trips first to learn  
some skills and increase your self-reliance and confidence. 

The outdoors is not hostile, but it can be unforgiving to the ill-prepared or unaware.

TRAINING COURSES

Quality instruction can cut short your learning and reduce the dangers for the 
inexperienced. Courses are offered by:

• Tramping, mountain biking and mountaineering clubs

• Commercial and non-profit outdoors providers

You can find a list of providers on mountainsafety.org.nz

See Appendix II: Contacts. 

WHERE TO GO

In New Zealand, wherever you live, it’s possible to get to the outdoors without 
travelling long distances. Many people discover delightful areas in reserves  
and around walkways quite close to home. 

Farther away, there are opportunities for world-class outdoors activities on 
public land. We are lucky not to have the restrictions and quota systems found 
in some countries. However:

•  You can’t always go anywhere at any time. It’s often necessary to ask 
permission and, sometimes, get a permit. You should check with the 
landowner or manager for any changes to access rights

•  Bookings are required in some places all year, and others in peak  
season only; for example, some Great Walk huts and campsites.  
Check www.doc.govt.nz for details

•  You should seek information on whether poison has been laid or traps  
set for pest control on land that you wish to enter

•  You may need to arrange local transport and safe storage for your vehicle,  
as break-ins often occur at access points
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NATIONAL PARKS

People can go anywhere in national parks without permits, except for:

•  A few areas where there are special measures to protect native animals  
or plants; for example, the Takahe Special Area of the Murchison Mountains 
in Fiordland National Park

•  Temporary closures because of high fire danger or pest-control 
programmes

•  Some huts that require booking; for example, the Milford Track in  
Fiordland National Park

There are some restrictions on what you may do in a national park.

• You are not allowed to bring in dogs or cats.

• You must have a license or permit for a firearm.

If you are uncertain about what you can and cannot do in a park, contact the 
nearest DOC visitor centre. DOC staff will give you current information on 
access points, tracks, bridges, huts, snow conditions and river levels. You  
can purchase hut passes at DOC visitor centres.

Figure 2 DOC staff can give you current information about your route.
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CONSERVATION PARKS

DOC encourages recreation in conservation parks. On rare occasions, parts  
of a park may be closed because of high fire risk.

You must have a permit to take a dog or a firearm into a conservation park.  
In some areas, to protect native animals, plants or archaeological sites,  
no dogs are allowed. The removal of historic remains is prohibited under  
the Historic Places Act. This includes even such items as old glass bottles, 
metal or broken crockery. 

No commercial activities, such as guiding or trapping, are allowed in 
conservation areas without a permit. 

Hut rules sometimes state that dogs are not permitted in or underneath the 
hut. Although you may think that your dog is the nicest creature, other hut  
users may prefer that it is kept away.

SCENIC RESERVES

Some reserves have similar facilities and requirements to national and 
conservation parks; for example, the Lewis Pass.

WALKWAYS

The walkway system was set up to give walking access to areas where  
people could enjoy rural scenes, scenic beauty and points of cultural  
and historic interest.

Walkways can be grouped into three general types:

• Walk: Well formed and suitable for the average family 

• Track: Well formed and for people of good average fitness

•  Route: A lightly marked route for well-equipped and experienced  
trampers (uncommon in the walkway system)

Many walkways cross private land. You must keep to the track and use stiles 
to cross fences. Walkways may be closed from July to September for lambing, 
calving or other farming operations.

The Walking Access Commission maintains maintains existing walkways  
and develops new walkways. This often requires the co-operation of 
landowners. If landowners have trouble with walkers, the commission’s job  
is more difficult.



18

Figure 3 Climbing fences. (a) If there’s no stile or gate, climb over beside a large post.  

(b) If a gate is locked, climb over it at the hinged end.

(a) (b)

PRIVATE LAND

Always ask permission to enter this well before your trip. Landowners may be 
unsympathetic to people turning up and expecting permission. To find out how 
to contact landowners, contact the local DOC visitor centre or visit  
www.walkingaccess.govt.nz

When you ask the landowners for permission, tell them how many people are  
in the group, where you want to go and what you want to do. In general, dogs 
are not welcome on private land. 

You can promote good relations with landowners if you:

• Ask where you should park your vehicle

• Keep to marked routes

• Stay together as a group

• Use stiles or gates

• Leave gates as you find them (open or closed)

•  Don’t stand on wires when crossing fences. Consider taking your pack off and 
climbing through. If you must climb over the wires, do so alongside a large post
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• Don’t disturb stock, particularly in lambing or calving season

• Tell the farmer of any distressed stock

• Walk around crops

• Don’t light fires without special permission

• Thank the landowner after the trip

Entering private land without permission can make access more difficult 
in future. Landowners have the right to refuse entry, so their goodwill is 
important. 

SPECIAL AREAS

Special areas include:

•  Cultural and historic places, including töpuni areas (areas with high natural 
and historic value) and tapu or sacred areas, which have special significance 
for Mäori

• Wilderness areas, free of formed tracks or man-made structures

• No-fly areas, where aircraft landing is not permitted

•  Nature Reserves and Wildlife Management Reserves, where endangered 
species are protected to the highest level

OTHER AREAS

There are many other areas available for recreation. They are administered  
by a variety of agencies, including city and regional councils. Some have  
special rules. Contact the local recreation officer for information.

HELPFUL HINTS

• Join a club or attend a training course.

• Check if you need permission to cross land.

• Leave written trip intentions.

•   Always check the latest information about weather, facilities and  
conditions before you set out.

• Share the outdoors and facilities with all users.

• Plan to leave no trace on the environment of your visit.
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TRACK TYPES

Easy-access short walk: Easy walking on an even surface, with  
no steps or steep sections. Suitable for people of all ages and  
abilities and for wheelchairs, buggies and strollers.   

Short walk: Well-formed track, suitable for people of most ages and  
fitness levels. Some are suitable for wheelchairs, buggies and strollers.  

Walking track: Mostly well formed and suitable for people with low to moderate 
fitness and abilities. Some are suitable for mountain biking.  

Great Walk/easy tramping track: Generally well formed, some sections may be 
rough, muddy or steep. Suitable for people with limited backcountry experience.

Tramping track: Mostly unformed and may be rough and steep.  
Expect river crossings. Suitable for people with moderate- to high-level 
backcountry skills and experience.  

Route: Track unformed and natural. May be rough and very steep. Suitable for 
people with high-level backcountry skills and experience.
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More people go into the New Zealand outdoors now than ever before.  
Wherever they go and whatever they do, they share a responsibility to care  
for the natural environment.

There are several reasons why it’s important to care for the environment.

•  Intrinsic: The outdoors environment comprises a myriad of indigenous 
plants and animals that existed here long before human arrival. These 
flora and fauna have every right to be respected and to have their continual 
existence protected.

•  Aesthetic: Spending time in natural areas is very important to many people. 
Signs of other people’s activities can spoil that time. As the number of 
visitors increases, so does the impact. A plant may survive if one person 
treads on it, but not if a hundred people do.

•  Scientific: Many New Zealand plants and birds are rare, and some are 
endangered. Degradation of their habitat can inhibit their survival.

•  Economic: New Zealand attracts overseas visitors because of our  
unspoilt natural environments. Let’s keep it that way.

•  Social: Our natural environment is part of our heritage. Some places have 
special spiritual and historic significance. Please treat them with respect.

MAORI WORLD VIEW

In Mäori creation stories, the earth is Papatüänuku: the Earth Mother. 

Like a mother, the earth supports and nourishes us. Mäori link their identity  
to the land, including the mountains, rivers, lakes and seas. Mäori genealogy  
or whakapapa begins with the land.

The significance of the land revolves around the word whenua, which can mean 
placenta. Just as the placenta nourishes our development in the womb, so too 
does the land nourish our development in the natural world. Whenua therefore 
can also mean land, and the people who guard and protect it are tangata  
whenua – people of the land. 

In the Mäori world view, the unbreakable bond between mother and child  
is the same as the bond between the land and the people. The responsibility  
to protect the land is taken seriously, to ensure that Papatüänuku continues  
to be able to support and nourish life through her rivers, forests and oceans.  
Mäori regard these as taonga that command respect, as do many non-Mäori. 
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PROTECT NATIVE PLANTS 
AND BIRDS

To protect the natural environment:

• Think of yourself as a guest in the home of the plants and birds

•  Keep to the track, particularly in popular areas. Shortcuts damage  
the vegetation, and erosion may make this damage worse

•  Walk around fragile areas, particularly subalpine wetlands.  
Some plants grow very slowly and it may take years to repair  
the damage caused by walking through an area

•  Avoid damage to native plants when camping. Modern equipment,  
such as lightweight tent poles and sleeping mats, means that we  
do not need to cut poles from foliage to make shelter

•  Avoid taking native plants from the outdoors. This is an offence  
within a national or conservation park

•  Keep dogs under control. In national parks and some other areas,  
dogs are banned to help protect birds

P
H

O
TO

: J
oh

n 
Su

tt
on

Figure 4 Treat New Zealand’s forests and birds with respect. They are unique  

and often rare.
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FIRE

Be careful with stoves, fuel, cigarettes and matches. Fire is one of the biggest 
threats to the New Zealand environment. Before your trip, check out fire 
regulations and the current danger level with DOC or the local or regional 
council.

You may be held personally liable for a fire that you cause. Some organisations 
offer public liability insurance as a benefit of membership.

In popular areas, take a stove for cooking. It is cleaner and faster, and will be 
less harmful to the environment than lighting a fire. Where many people gather 
wood for their fires, the area becomes denuded of undergrowth. The removal 
of timber that would otherwise rot on the ground and return nutrients to the 
soil leads to the depletion of the thin top organic layer of soil, where most plant 
feeding roots are found. Air movement through the site is increased, which 
dries out the ground, reducing decomposition of organic matter. This affects 
soil micro-organism populations, limiting the regeneration of seedlings and 
reducing the vigour of mature trees. Erosion becomes likely.

If you must light a fire in an emergency, minimise its environmental effect.  
See Chapter 16: Emergency Procedures, page 206: Fire.

Figure 5 Portable fuel stoves are more efficient than fires, and may be less  

harmful to the environment. If you do use a fire, keep it small, use only dead  

wood, and make sure it is out by dousing it with water and checking that the  

ashes are cold before leaving. Return the fire site to its natural state.
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RUBBISH

Rubbish often ruins people’s enjoyment of the outdoors. Burying rubbish is not 
a sustainable practice, especially with non-biodegradable items or in heavily 
used areas. It is unacceptable to leave rubbish behind. 

You should:

•  Remove packaging, if possible, when you prepare for your trip. Re-pack food 
into bags or other re-usable containers to avoid metal, plastic and glass 
waste

•  Carry out what you carry in. A handy item on all trips is a sturdy rubbish bag. 
If you come across other people’s rubbish, carry it out if you can

•  Carry out your food scraps on short trips. Leaving food in huts or throwing it 
outside is unsightly. Its presence may increase populations of flies, as well 
as introduced rats and wasps, which feed on native insects and birds and 
compete with them for food

•  On long trips in remote areas, it may be acceptable to bury food scraps. Bury 
them in the top organic layer of the soil, where they will decompose rapidly

WATER QUALITY

Don’t pollute rivers, streams, lakes or tarns with soap, toothpaste, shampoo, 
detergent, food scraps or human waste.

Maintaining water quality is important because: 

• Water is the home of many plants and much wildlife

• We depend on natural water sources for drinking water in the outdoors

• There may be other water users farther downstream

WASHING

Use a container for washing yourself and the dishes, and then tip the water  
into soft soil at least 10 m from the water source. This should filter the water 
before it returns to the source.

HUMAN WASTE

If there is a toilet, use it. Otherwise, choose a place well away from waterways  
and dig a small hole with a stick or the heel of your boot. Fill it in after use.

At popular campsites with no toilets, dig a communal toilet at least 50 m from 
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tracks, huts, campsites and water sources. Don’t make the hole too deep; the 
most effective decomposing bacteria are generally in the top 30 cm or so of 
the soil. Cover each deposit with dirt and leaves to discourage flies and hasten 
decomposition. When leaving camp, fill the hole with natural material so that  
it can’t be detected. Proper disposal of human waste slows down the spread  
of giardia, a parasite that lives in streams (see Chapter 13: Hazards, page 178: 
Giardia and cryptosporidium).

If possible, urinate on bare ground rather than on top of plants that may be  
highly sensitive to it.

Increasingly, people are carrying human waste out of popular areas such as  
ski fields, as sometimes summer snow-melt reveals human waste. Outdoors 
shops sell toileting equipment, sometimes called ‘poo tubes’, that enable you  
to carry your waste out easily. Plastic poo-tube bags can block toilet systems,  
so make sure you dispose of it in proper toilet-waste facilities.

LEAVE NO TRACE

Take a last look around before leaving an area – the next visitor should not be  
able to tell that you have been there.

Let no-one say and say it to your shame that all was beauty here ’til you came.  
Leave only footsteps – take only memories.  – Author unknown

1. PLAN AHEAD AND PREPARE

Plan ahead by considering your goals and those of your group. Prepare by 
gathering local information, communicating expectations, and getting the 
technical skills, first aid knowledge, and equipment to make the trip a success. 
Build Leave No Trace into your plans by picking an appropriate journey for your 
group and allowing plenty of time to travel and camp.

Be prepared to sit tight or turn back if you sense danger or sustain an injury. 
That way, you won’t have to abandon Leave No Trace techniques for the sake of 
safety. For instance, poor planning or disregard for weather conditions can turn 
an easy bushwalk into a risky encounter with extremes in temperatures. Cold 
and wet or suffering from heat stress, it’s impossible to leave no trace.

Leave No Trace New Zealand seeks to educate and challenge the New 

Zealand public and visitors on how and why to minimise their environmental 

impacts while enjoying natural and cultural heritage areas.
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2. TRAVEL AND CAMP ON DURABLE GROUND

What effect does a footstep have? The answer is, it depends! 

A footstep means different things to a young tree or pasture, to leaf litter or 
fragile soil, to a gravelly river bank or rain forest moss. Recovery that takes a 
year in some environments might take 25 years in others. Sticking to the tracks 
is best because they are specifically made for walking on.

If there are no tracks, avoid non-durable ground such as soft plants, stream 
edges, muddy sites, and fragile soil layers. When travelling along a shoreline, 
walk on durable surfaces and spread out while when travelling on the tops 
above the treeline. Watch out for smaller plants and boggy areas.

3. DISPOSE OF WASTE PROPERLY

“Pack it in, pack it out”. Any user of our outdoors has a responsibility to clean 
up before he or she leaves. Inspect your campsite and rest areas for rubbish or 
spilled foods. Pack out all rubbish and kitchen waste, including leftover food.

Lead by example. Pick up any rubbish you see not just your own. 

Never miss an opportunity to use a proper toilet facility and don’t dispose of 
your rubbish in them. If there are no toilets – be prepared and know how and 
where to dig catholes or when to carry it out.

4. LEAVE WHAT YOU FIND

There may be times and places when it is OK to collect something (for example 
for a child to collect some seashells or pretty rocks on a beach). But remember, 
we humans are very good at taking without thinking and there should be places 
where we show self-control. Mostly it is better to hold back and leave what we 
find, rather than have a shelf full of lifeless and dusty unvalued souvenirs.

Particularly, never disturb culturally sensitive sites.

Leave What You Find also means don’t introduce invasive species.  New Zealand 
has among the highest rates of pests in the world and we spend a great deal of 
our efforts maintaining bio-security at entry ports. In the outdoors, it is critical 
that we avoid spreading diseases and pests such as Kauri die-back and didymo 
(rock snot) among others.  Inform yourself about at-risk areas and protect our 
national taonga (treasures) such as Kauri and clear waterways.
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For more detailed information on minimising environmental impact visit 

leavenotrace.org.nz

5. MINIMISE THE EFFECTS OF FIRE

Fires destroy important natural areas each year, including surprisingly wetlands. Many 
of these fires are either carelessly or accidentally set by uninformed campers and 
travellers. Large uncontrolled wildfires set unintentionally can spread rapidly and result 
in the critical loss of natural habitat, property and human life. First check whether fires 
are permitted in the place you are going.

Along with the destructive nature of fire, the natural appearance of many areas has 
been compromised by the careless use of campfires and the demand for firewood. 
Campfires are beautiful by night. But the enormous rings of soot-scarred rocks 
– overflowing with ashes, partly burned logs, food and rubbish – are unsightly. 
Surrounding areas have been stripped of their natural beauty as every scrap of dry wood 
has been torched.

6. RESPECT WILDLIFE AND FARM ANIMALS

Encounters with wildlife inspire wonder. Unfortunately, wildlife in New Zealand faces 
threats from loss and fragmentation of habitat, invasive species, pollution, over-
exploitation, poaching and disease.

Our parks and reserves offer a last refuge from some, but not all of these problems. 
That is why wild animals and marine life need people who will treat them with respect 
rather than add to the difficulties they already face. If wild animals are changing their 
behaviour because of our actions, we are too close and interfering with their normal 
behaviour.  Never feed wildlife- human food is toxic to many birds and it attracts them 
to carparks and other areas where they are likely to be injured.  We need to share the 
outdoors not invade it.

7. BE CONSIDERATE OF OTHERS

Today, we must consider the rights of traditional land owners as well as share the 
wilderness with people of all recreational persuasions. There is simply not enough 
country for every category of enthusiast to have exclusive use of land, wilderness, trails, 
bush, lakes, rivers, and campgrounds. Consider others, and what they might be trying 
to get out of their outdoor experience.

Respect locals and their property. Pass quietly through farmland and leave the gates 
as you found them. Share the huts you stay in and welcome others who arrive after you. 
Leave huts better than you found them.
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BEFORE LEAVING HOME

WHICH TRIP IS BEST?

You can plan a trip for a particular group or for a particular route.

Planning for a particular group

For a particular group, you need to plan a trip that suits everyone’s fitness, 
experience and aims. 

You may need to:

•  Allow time for such activities as photography, developing outdoors skills or 
relaxing. In particular, ensure that the least fit members of the group have 
adequate rest time along the way

•  Carry food and equipment that enhances comfort, and choose a route that is 
within the capabilities of the least fit members of the group

• Choose a demanding trip if all group members want to push themselves

Planning for a particular route

If you want to do a particular route, you need to ask people along who are 
capable of doing the trip. They may need to develop their fitness over a long 
period beforehand. If a new person joins your group, check that they have the 
fitness, experience and equipment for the trip.

Prepare contingency plans for bad weather. The weather may make travel 
above the bushline or on the valley floor unsafe. Detours or waiting for river 
levels to drop may hold up your progress, and you should plan for this.

Obtain information from maps, guidebooks, magazine articles (see Appendix I: 
Resources) and, best of all, from talking to people who have recently done the 
same trip. DOC has up-to-date information on huts and tracks.

Make careful decisions

You can minimise risks by making careful decisions. People sometimes make 
poor planning decisions when personal ambitions conflict with poor weather, 
high rivers, limited time or a transport deadline. 
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You should prepare:

  •  A trip plan that includes the trip purpose; route details, including campsites 
and escape routes; group members’ fitness, contacts and responsibilities; food  
and menu; equipment, including communications and first aid; weather 
forecast; transport; and anticipated costs

•  A risk-management plan, identifying the hazards that you may encounter 
and what you can do to minimise those hazards

You are more likely to make sensible decisions when you freely discuss issues 
with all group members.

.

Figure 6 Involve all group members in planning the trip.
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GROUP SIZE

Small groups 

Small groups have many advantages.

• They are easier to manage.

• It takes less time to make decisions and keep everyone informed.

•  They tend to move relatively quickly, with shorter delays at obstacles  
and rest stops.

• They take less time to set up camp and cook meals.

• They generally have less impact on the area and on other people.

Four is a good number for river crossings and, if a person is badly injured or 
sick, two people can take a message out while one remains with the patient. 
Groups of two or three are not as strong in these situations.

Large groups

A good leader can organise large groups efficiently, but:

• It is more difficult to gauge how people are feeling

•  The group may become spread out along the route, particularly if there are 
obstacles, and so require more checks and supervision

• The group may overcrowd a hut or campsite

It may be desirable to split a large group into smaller groups, especially if 
there is a wide range of fitness levels. You should have at least one experienced 
person for every four inexperienced people.

DO WE HAVE WHAT WE NEED?

Clothing and equipment

Lay out your clothing and equipment and check it against lists (see  
Appendix IV: Forms and Lists). It is better not to start packing until you  
have assembled everything.

Have a change of clothes to leave in the car for the trip home.

Ensure that everyone understands who is responsible for bringing group 
equipment and check before you leave that they have brought it. 

Food

For multi-day trips, pay careful attention to the food weight (see Appendix IV: 
Forms and Lists). There are several ways of organising food.



CH
A

P
TE

R
 3

 | 
 T

R
IP

 P
LA

N
N

IN
G

33

•  One person plans the menu after consulting the other group members.  
The food is then bought, packed into suitable meal lots and shared out 
amongst group members to carry.

• Each subgroup of four or so within a large group organises its own food.

•  Each person brings their own breakfasts, lunches and snacks, and  
an evening meal for the whole group (or a specific contribution to the  
evening meals if there are more people than meals).

CHECK INFORMATION

Forecasts

Check the weather forecast (including a long-range forecast) and avalanche 
conditions (if planning to travel in snowy areas). See Appendix II: Contacts,  
page 226: Weather.

Permission

You should obtain permission in advance before entering private land or using 
restricted huts.

Transport

Make travel bookings as early as possible. If flying, remember the restrictions 
on dangerous goods such as gas canisters. Arrange to purchase these at the 
other end, or pre-send them via courier to a destination town. 

Finding a safe place to leave your vehicle is sometimes a problem. Enquire about 
local arrangements for vehicle safety. You may prefer to organise someone to 
drive you to your departure point and collect you at the end of the trip.

TRIP INTENTIONS

Leave the following information with a contact person.

•  Group members’ names, experience, fitness, health issues and next-of-kin 
phone numbers.

• Emergency contact people’s names and phone numbers.

• A description of your vehicle and where you will leave it.

• Your planned route and possible alternatives.

• Your expected return date and time.

• Equipment taken; for example, shelter and communications device.

See the Outdoors Intentions Form in Appendix IV: Forms and Lists. Remember to 
inform your contact person of your return.
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BEFORE SETTING OUT

CHECK THE GROUP

Check group members’ health, fitness and equipment.

Health

It is hard to leave a keen person behind, but ill health may create serious 
problems later. 

What are people carrying?

Check:

• Everyone has the clothing, equipment and food that they need

•  No one has a pack that is too heavy for them. If a pack weighs more  
than a quarter of the person’s body weight, they are probably carrying  
too much. This is a common problem and affects the group’s ability to  
travel efficiently and safely

CHECK IN WITH DOC

If you are entering DOC-managed land, make use of DOC services at the 
nearest visitor centre.

•  Obtain current information on your planned trip; for example, track 
washouts, tracks that are no longer maintained, avalanche debris, crowded 
huts or  
pest-control operations.

• Buy hut passes or tickets.

• Obtain a current weather forecast and an avalanche advisory, if applicable.
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Figure 7 Pre-trip planning

PREVENTING EMERGENCIES

You should consider the possibility of an emergency. If you need to spend a night 
out due to a group member being injured or lost, you will need shelter, spare  
food and clothing, an adequate first aid kit and survival knowledge.

However, if your planning has been thorough, you have kept the group involved 
and informed and you have set realistic goals, it is unlikely that a major 
emergency will occur.

Success depends on preparation and planning. Well-planned trips are safer  
and more enjoyable. Also see Chapter 16: Emergency Procedures.



36

TRIP CHECKLIST 

• Choose a good, competent leader.

•  Assess the group members’ experience and fitness and choose a  
suitable trip.

•  Alternatively, evaluate the trip time and level of difficulty, and select  
a suitable group.

•  Prepare contingency plans, should bad weather prevent you from 
completing your trip.

• Make up a menu and pre-cook where possible.

• Make a list of emergency procedures.

•  Carry a form of emergency communications such as a satellite messnger 
device, satellite phone, personal locator beacon or mountain radio. 
Remember, you cannot rely on cellphone coverage in the outdoors.

•  Decide who is responsible for group equipment and check that they 
understand their responsibilities.

•  Check the weather forecast and the avalanche advisory, and obtain  
any permissions and bookings.

• Lay out clothing and equipment to check that you have all you need.

• Check on group members’ health and equipment.

• Check local information.

• Adhere to the trampers’ code (see page 12).

• Leave an Outdoors Intentions Form with family or friends.
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LEADING OR  
CO-ORDINATING A TRIP

CHOOSING A LEADER

Effective leadership is about helping a group to achieve its goals. It requires 
more than outdoors knowledge, skills and experience. 

A person is not necessarily a good leader just because they have survived 
hazardous expeditions in rugged and remote country, or because they have 
been tramping or hunting for many years. 

Leadership skills

A leader must be able to:

• Plan and organise well

• Communicate well, including briefing and debriefing a group

• Make decisions

• Encourage group members to work as a team

•  Be sensitive to group members’ individual needs, including cultural needs,  
such as particular foods

•  Identify potential problems before they arise, and manage crises should  
they happen

• Recognise and make use of the skills and knowledge of people in the group

• Motivate and inspire confidence

• Be accepted as a leader by group members

IMPROVING LEADERSHIP

Leadership ability can be improved through training and practice, particularly in 
diverse situations. There are many ways you can gain the skills and knowledge 
necessary to be responsible for others in the outdoors.

• Take an assistant leader role, so you can learn from an experienced leader.

•  Go on courses that develop skills and leadership; for example, bushcraft, 
first aid, river safety, and risk management.

• Build up your own experience.

•  Seek opportunities to lead groups on activities within your own personal 
capabilities.

• Assess your skills regularly, with the help of others.

• Keep a logbook of your outdoors experiences so that you have a record.
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LEADERSHIP STYLES

Outdoors leaders should be flexible in their leadership style, as one style does 
not suit all situations. Flexible leadership enables decision-making power 
to reside with the leader (autocratic), with the group (consensus), or shared 
between both (democratic).

Autocratic

Sometimes one person accepts total responsibility for planning, organising  
and supervising the trip and making all of the decisions. An autocratic style 
often suits groups with inexperienced members or situations where prompt, 
decisive action may be necessary.

Democratic

Many people prefer trips where they can be involved in making decisions 
democratically. Different people may share leadership, taking responsibility  
for different aspects of the trip; for example, one person organises food,  
another supervises river crossings, and a third plans the route and advises  
on navigation. Each person’s responsibilities should be made clear to  
avoid misunderstandings.

Figure 8  Democratic leadership works best for some groups.
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Consensus

Often groups, particularly small groups, do not have people taking specific 
responsibilities, but instead make decisions informally. Each person has 
the opportunity to be involved in every decision. This works best when group 
members have done trips together before.

When all goes well, it is typically because one person makes a suggestion 
and the others agree with it. However, it can take considerable time to find a 
solution that everyone accepts. The consensus style is generally not suited to 
situations where prompt action is crucial.

RISK-MANAGEMENT 
PRINCIPLES

Risk is an integral part of outdoors activities. Risk management involves 
procedures to keep risks within an acceptable range. It is a way of ensuring 
greater safety and enjoyment.

RISK IDENTIFICATION

Risk identification requires you to think about what you are planning,  
why you are doing it and whether you have the skills to do it. 

Identifying the risks will help you confirm or question the suitability of the 
activity or the environment for a particular group. For example, you planned  
a trip involving several river crossings, but heavy rain falls just before you  
are due to leave. You respond by re-planning your route to avoid river  
crossings by using bridges, or you plan a different trip altogether.

Risk management focuses on:

• People

• Equipment

• Environment

• Activity

People

You need to know the group that you are leading and the capabilities of 
individual members; for example, fitness levels, experience, any medical 
issues, fears and expectations. Often one or two unfit group members place the 
whole group at risk.  
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Figure 9 Effective leaders can recognise and use the various skills  

of group members.

You should:

•  Talk with each prospective group member individually before the trip  
about their levels of fitness and skill

• Review the scale of the trip and your alternatives

•  Have a suitable ratio of experienced to inexperienced people that takes into 
account the age and fitness of group members, the terrain and the duration 
of the trip. Appropriate ratios are crucial to safety. For more information 
on setting ratios, see the MSC manual Outdoor Safety: Risk Management for 
Outdoor Leaders

Equipment

Before the trip, check that group members:

• Have equipment that is appropriate for the conditions and know how to use it

•  Have worn in their boots and understand the importance of blister 
prevention (prevention may include taping feet or using petroleum jelly)

• Know what clothing, food and emergency equipment to bring
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Environment

Consider what hazards are associated with the trip; for example, river crossings, 
untracked bush, rugged terrain or exposure to extreme weather. Be prepared to 
change your plans according to the conditions and the group’s capabilities.

Activity

Each activity has inherent risks; for example, serious burns when lighting a stove 
or drowning when crossing a river. If you are aware of these risks, you can reduce 
them by, for example, practising lighting a stove before the trip, planning to use 
bridges instead of crossing rivers, or reviewing good river-crossing techniques.

ABSOLUTE, RESIDUAL AND PERCEIVED RISK

Absolute risk is the uppermost limit of risk inherent in a situation with no safety 
controls present. Residual risk is the risk remaining after you have identified 
the hazards and instituted some safety controls. 

How a person sees the situation is perceived risk. Everyone has their perception 
of the risk involved in any activity, and what appears risky to one person may 
not appear risky to another. The following factors may influence a person’s 
perception of risk:

• Confidence in themselves and the group leader

• Personality type

• Mood

• Fear of the unknown

• Fatigue

• Awareness of personal limitations

• Experience and knowledge

• Familiarity with equipment

• Location

A heightened perception of the risk involved in an activity can result in fear or 
anxiety. Reassurance and confidence-building is important.

RISK ASSESSMENT

When you have identified the hazards, plan how each will be addressed.

Judgement requires experience, skill and knowledge of the activity and the 
people, environment and equipment involved.

The leader’s assessment could lead to any of the following decisions.

•  The risk factors have been eliminated, reduced or minimised and the  
activity can continue as planned.
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•  The risk has not been addressed adequately and the group must consider 
other options; for example, choose a different river crossing, campsite,  
route or trip.

Example: A tramping group plans to descend a scree slope. However, when 
they reach the scree, they find that the top section is bare and hard. They 
reassess the situation and decide that falls are likely and people could be  
hurt. Instead, they descend 100 m through the bush and join the scree slope  
at a lower level where the scree is deeper.

JUDGEMENT

Determining what constitutes a risk, hazard or danger while in the outdoors 
is an ongoing process. It involves continually thinking about what will be the 
outcome of a certain decision, action or inaction. 

One of the more difficult aspects of outdoors risk assessment is transferring 
the knowledge and principles from a formal risk-management or leadership 
training course to the reality of the environments we explore.

There are some effective methods of enhancing this knowledge transfer.

•  Find an experienced mentor. Travel with them, learn how to identify  
and analyse the risks, and see if your judgement matches theirs.

•  While on a trip, consciously identify risks, dangers or hazards and  
determine how you would overcome them yourself.

•  Go through the same process with some friends, but discuss with  
them what you have identified and the various options you would take.

• Learn what constitutes a near miss and learn from a near-miss event.

After a while, you will start to see things in the outdoors differently. Your 
judgement will have improved, and as you analyse each potential risk, you  
will start to make the types of decisions that will keep you safe in the outdoors.

MANAGING THE RISK

There are many ways of managing the risk before and during a trip.

Prepare a risk-management plan

Taking the time to identify the risks and hazards and to consider how you will 
manage them is an important starting point.

Use an appropriate leadership style

It is sometimes appropriate to diplomatically advise group members to light  
a stove outside the hut, or put on extra clothing, or cross a river in a group  
rather than individually.

Always give a reason for your suggestions so people can learn from  
the experience.
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Know your group

The better you know the group members’ capabilities, individual needs and 
reactions to stress, the more able you are to protect them from undue risk. 

Inform your group

This is a very important way of reducing risk, both before and during activities. 
It is poor risk management for only the leader to know the route or contingency 
plans. Good leaders communicate as much as possible with the group 
members. They should ensure that each person:

• Understands where they will be tramping for the day and has a map

• Knows what to do if they become separated from the group

• Practises lighting a stove before the trip

• Knows who is carrying emergency equipment and who has first aid skills

Figure 10 Use an appropriate leadership style. It’s okay to tell people to do things 

correctly, such as lighting a stove outside rather than inside.
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Pass on knowledge and skills

You should pass on your knowledge and skills. Identify tasks that people need 
help with, such as map reading or river crossing, and assist them to learn.  
Give people opportunities to practise new skills. 

Teach by progression

This is done by breaking a skill down into simple tasks. Each task is mastered 
before moving on to new tasks of increasing complexity, until the final goal  
is achieved.

For example, with navigation:

• Step 1: Indoor session with simple maps

• Step 2: Practical session in the immediate environment

• Step 3: Indoor session with topographical maps

• Step 4: Navigation exercise in an open environment with clear boundaries

• Step 5: Navigation session in a bush situation

Develop safety awareness

As a developing leader, your safety awareness will increase with experience. 
Outdoors leaders should never stop learning and questioning.

Safety awareness is an ongoing process of evaluating, applying skills and 
knowledge to new and changing situations, and exercising judgement to  
prevent accidents before they happen.

SOME SUGGESTIONS FOR MANAGING THE GROUP 

WHEN TRAMPING

Sound decision making is important for managing a group. A leader’s  
priorities will ensure the entire group is well looked after.

Inform the group about what to do if they become separated

Stop: Minimise movement that could move them further from the trail.

Stabilise: Get comfortable, warm clothing, shelter and food.

Advertise: Make an effort to let people know where you are. Blow a whistle 
and make yourself as visible as possible.
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Set a suitable pace

•  Keep slower members towards the front of the group. They will feel better 
if they are not always trying to catch up, and the person in front will find it 
easier to set a suitable pace. 

•  Watch the pace in the mornings. Often people start out too fast and run  
out of energy later in the day. 

•  If you have to increase the pace, have a short rest first. Lighten the packs of  
the slower people, and have a little food and plenty of drink and reassurance.

Allow time for rests

Aim to start early and finish early to allow time for rests and delays. A five-
minute rest each hour may be adequate for fit people, but others may need 
longer and more frequent rests. 

You should be flexible about rest times and places. To ensure that you are 
able to stop at a pleasant, sheltered place, it is sometimes best to stop slightly 
earlier or carry on for a few minutes longer. Explain to inexperienced people  
the importance of putting on another layer of clothing in cold conditions,  
even during a brief stop, and not sitting on damp ground. 

Help people to enjoy their surroundings as they rest by pointing out features of 
interest. Ensure all members of the group have adequate rest – don’t move on 
as soon as the last person arrives.

Keep the group together

You should prevent the group from becoming too spread out. Use strategies 
such as:

• The ‘buddy’ system, where people are encouraged to stick together in twos

•  A designated ‘tail-ender’ – a fit and experienced person at the rear, who 
ensures that no one is left behind, is good at encouraging the slower 
members, and can distinguish between minor tiredness and exhaustion  
and deal with it diplomatically but firmly. A skilled leader will carefully 
choose the right person for this important task

•  Re-grouping when the route becomes unclear or difficult, or when there 
is a fork in the track, poor visibility or a river crossing. Wait until all group 
members are sighted before proceeding. Even if there are experienced people 
at the front and the back, people may get lost if they can’t see the person in 
front. The group may not notice a missing person for some time

Involve everyone

Look at the map regularly so that all members of the group know where they  
are and feel involved in the process of navigating. Encourage them to observe 
their surroundings, to look behind from time to time to familiarise themselves 
with the area, and to watch the weather.



CH
A

P
TE

R
 4

 | 
 M

A
N

A
G

IN
G

 R
IS

K

47

Watch the group

•  Watch each member of the group for the first signs of overtiredness or 
distress. Being aware of how people are feeling requires sensitivity and 
perception. Maintain group morale.

•  Check that people can see in fading light. Some people have poor  
night vision and may need guidance.

•  Check on blisters. Often people need prompting to stop and tend to their feet.

Watch for environmental hazards

Dramatic changes in the weather can occur in the outdoors at any time.  
Be aware of signs that the weather is changing. If it deteriorates, you have  
to decide whether to push on, go back, camp or use an escape route. 

Ensure that people prevent weather-related problems, such as by putting 
on sunscreen or extra clothing. Be aware of how people are coping with the 
conditions. Monitor your own body heat; if you are too hot or too cold, other 
people probably will be as well.

Watch out for hazards such as bees and wasps, ongaonga (native stinging 
nettle), rivers and bluffs (see Chapter 13: Hazards).

Write in hut logbooks 

Whether you are staying at the hut or passing through, give details of your 
destination, route, departure time and any changes from your original plans. 
This is a backup for Search and Rescue.

Check skill levels 

If the leader’s skill level is only a little higher than the other members of an 
inexperienced group, they may be unlikely to cope if something goes wrong. 
There should be a good safety margin between the skills of the group members 
and the skills of their leader, unless the group is very experienced.

For example:

•  If you have limited first aid skills, you are unlikely to cope well if a group 
member breaks a leg

•  If you are above the bushline in thick mist and your navigational skills  
are poor, you could place the group at risk

Check equipment

Leaders should check the equipment and clothing of novice group members, 
especially waterproof outer layers, next-to-skin layers and footwear.
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Social and psychological factors

In addition to the more easily defined risk-management principles, there are 
social and psychological factors that may contribute to risk. These include:

•  Being too familiar with the situation, which can lead to you dropping  
your guard

•  Risk shift, where, as a group, people make higher-risk decisions than an 
individual would on their own

•  The desire to get home (get-home-itis), which can lead to an unnecessary 
risk being taken, such as crossing a swollen river

•  When provided with additional safety technology, people unconsciously 
increase their level of risk; for example, having a cellphone may lead a 
person to choose a more difficult bush route. This is known as a 
homeostasis risk

Research shows that these factors are high on the list of contributing factors  
to incidents. For more information on social and psychological factors, see  
MSC’s Outdoor Safety: Risk Management for Outdoor Leaders manual.

TIPS FOR HELPING DISCOURAGED TRAMPERS 

•  Allow them extra rest, but tell them how long for and move on  
when the time is up.

•  Empathise, telling them that you understand how they feel and  
that you sometimes feel the same way.

•  Be patient if they refuse to go any further. Usually they will be  
more positive after a few minutes. Bargain with them, such as 
by promising another rest at an agreed time, and reassure them  
that they can take it slowly.

•  Make a hot drink if necessary. It is an excellent morale-booster,  
as well as an energy source.

•  Reduce the person’s load. Taking even a token amount of weight  
out of a person’s pack is a psychological boost.

• Offer a treat, such as a chocolate bar, at the next stop.

•  Ensure they are not holding a camera or a drink bottle so their  
hands are free to balance and grip.

•  Ensure they have a walking stick or trekking pole(s) to help  
them balance or support sore legs, especially when going down  
a steep or loose hillside.

• Encourage them to take small steps.

•  Reassure them. Rather than asking them how they feel, tell them  
they are doing well.
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AFTER THE TRIP

CHECK OUT

•  Let the contact person who held the details of your trip know you have 
returned safely.

• Report any recent hazards, such as slips, or trees over a track.

REPAIR GEAR

Clean and repair your clothing and equipment – it is easy to overlook damaged 
clothing and equipment and take it on your next trip.

LEARN FROM THE EXPERIENCE

Talk about the trip as a group. 

• What happened on the trip? 

• What does this mean for each person? 

• Did people achieve what they wanted? 

• If they did the trip again as a group, what would they do differently?

• What went well and should be repeated in future?

• Were there any incidents? If so, what factors led to the incidents?

• What would each person do differently (or the same) next time?

If the tramper can’t be encouraged, reassess the situation

• Is the person too unfit for this trip? 

• Will they become a liability? 

• Is the problem poor equipment, like ill-fitting boots? 

•  Is the person put off by deteriorating weather or harder  
terrain ahead?

• Should the group turn back?
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See MSC’s Outdoor Safety: Risk Management for Outdoor Leaders manual for 
more information on risk management.

HELPFUL HINTS

• Leading a trip requires more than outdoors skills and knowledge.

• Identify risks and hazards and how you will manage them.

• Get to know each group member before the trip.

• Sound judgement is a critical skill in the outdoors.

• Keep the group together and keep everyone involved.

• Don’t push for home against your better judgement.

• Undergo training in leadership, risk management and outdoors first aid.

• Review any incidents and identify the lessons learnt.
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Clothing doesn’t add heat to your body – it retains heat that your body produces.  
If the material and design are suitable, your clothes should keep you warm in 
most situations. The New Zealand outdoors can become very cold very quickly 
through sudden weather changes, and your survival may depend on your clothing. 

WHAT SHOULD I TAKE?

ESSENTIALS

On any trip, you need clothing that will keep you dry and warm if the weather 
turns wet and cold. Although you should minimise the weight that you carry,  
you should always pack: 

• A hat that covers your ears (wool, fleece or polypropylene)

• A pair of gloves or mittens (wool, fleece or polypropylene)

• A jersey (wool or fleece)

• A parka or a raincoat with a hood (waterproof)

Figure 11 Take clothing for all conditions.
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LAYERING

You should select clothing based on the principles of layering. 

Layers of clothing:

• Trap air between the layers

• Enable you to adjust your clothing to the conditions

•  Allow you to use a range of materials for different purposes; for example, 
merino to wick moisture and nylon as a windproof layer

See Appendix IV: Forms and Lists, for clothing lists.

INNER LAYERS

Your singlets, shirts and jerseys should be warm for their weight and able to 
retain warmth when wet. 

Materials vary considerably, and the following table summarises their advantages 
and disadvantages. There are many options available, and different materials 
will suit different people. New synthetics appear every few years, so keep an 
open mind about new products. 

MATERIAL ADVANTAGES DISADVANTAGES

Wool • Warm when wet • Heavy when wet

• Readily available •  Irritates many people when worn  
next to the skin (merino excepted)

• Some fire resistance • Dries very slowly

Merino •  Breathable and odour-resistant • Purchase costs are high

• Warm when wet

• Fire-resistant • Not fireproof

Synthetics •  Warm when wet (nylon excepted) •  Little windproofing (nylon excepted)

•  Light when wet (hold little water) •  Some smell strongly after use

• Dry extremely quickly • Not fire-resistant

Cotton • Cool in fine, hot weather •  Provides dangerously little  
insulation when wet

•  Usually non-irritating  
against the skin

•  Clings when wet

•  Readily available •  Not fire-resistant
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WHAT DO I WEAR NEXT TO MY SKIN?

When your body heat is used to evaporate the moisture on your skin, it causes 
considerable heat loss. You therefore need a material that stays warm when  
it’s wet. Wool is excellent, and there are also many good synthetics available.

Modern synthetics hold almost no water, so they continue to insulate well in  
wet conditions. Polyesters are popular. 

If it rains, or if you perspire, you can become very cold when wearing cotton, 
especially if it is directly against your skin. It is highly questionable whether 
cotton underlayers are suitable at all. Synthetics are better in a survival 
situation.

You may be able to change your clothes if it turns cold, but don’t rely on it.  
It may be dangerous to strip off in the rain or wind. Usually, you are better  
to wear a next-to-skin layer that will work in all weather conditions.

Ultimately it’s a personal decision, but you should consider it carefully. 

WHAT DO I WEAR ON THE MOVE?

When moving, wear no more clothing than you need to keep warm without 
perspiring. Some tops combine insulation with windproofing, which may  
be especially useful above the bushline.

Most trampers wear shorts, even on cool, wet days, as legs dry much more 
quickly than wet trousers do. If it is cold, thermal leggings of polypropylene or 
wool are often worn under the shorts. It’s also much easier to move in shorts, 
especially when crossing rivers. Synthetic shorts dry more quickly than  
cotton ones. 

WHAT OTHER CLOTHING SHOULD I CARRY?

For the evenings, a pair of long trousers made of wool or fleece adds comfort 
and provides emergency insulation. Alternatively, polypropylene or woollen  
long johns are popular. On some trips, track pants may be warm enough,  
but denim jeans are a poor choice. 

For the upper body, synthetic fleece is more popular than wool, although  
wool works well. Synthetic fleece is light, breathable and dries quickly.

Carry your spare clothing in plastic bags to keep it dry. If the weather turns 
nasty, spare, dry clothing may save your life. 
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OUTER LAYER

WATERPROOF JACKET

A waterproof and windproof outer layer (a parka) is essential. Choosing  
a suitable parka is an important, though often expensive, decision.

Choose a parka made from PVC, japara, nylon, or a waterproof and breathable 
material such as Pertex (R) or Gore-Tex®. PVC is the most waterproof but the 
least comfortable when you are moving, because condensation builds up inside. 
Breathable fabrics are the most comfortable, but require regular washing and 
recoating to retain their waterproofness.

Light nylon parkas and most padded jackets are little use in wet weather, 
although light nylon parkas are useful as windbreakers. If you are unsure 
whether a raincoat is suitable for tramping, test it by wearing it over your 
clothes in the shower.

Your parka should have a hood, fit loosely, and be long enough to cover  
your bottom when you sit down. Vents and a long zip help air circulate  
and carry away some perspiration. 

OVERTROUSERS

Overtrousers or wind pants are useful in cold, windy conditions or when 
sandflies are biting. Side zips enable you to put them on quickly and easily  
over your boots.

•  Nylon overtrousers are light and compact. This is important, as you  
usually carry them in your pack. 

•  Japara or PVC overtrousers are heavier but more waterproof, which  
may be better for heavy rain and deep, wet snow. 

•  Waterproof, breathable fabrics are often ideal, but they are expensive  
and require careful maintenance. 

HATS

Most heat loss is from the head, so you need a wool, polypropylene or fleece 
balaclava or hat on all trips. Some people carry two so as to have a dry one  
to wear at night.

A good sunhat protects the face and neck from sunburn and helps prevent 
sunstroke. On a hot day, dipping the hat into water will help keep your  
head cool.
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MITTENS

These are essential during the cooler seasons. You should have windproof 
mittens if you are travelling above the bushline.

Mittens, with a thumb and one compartment for four fingers, are warmer than 
gloves. You might also wear them on scree slopes to protect your hands if you 
slip. If you forget them, use a spare pair of socks.

FOOTWEAR

BOOTS

The boots you need for long trips and carrying a heavy pack are very  
expensive. For shorter trips, you may find that cheaper boots or even  
trail shoes are satisfactory. 

Consider the advantages and disadvantages of each type for the trips  
you will be doing. Each type of footwear has its own strong advantages,  
so you may need to do some experimentation to find what suits you best. 

Jandals or thongs and most sandals are unsuitable for almost all walking.

Figure 12 Tramping boots 

P
H

O
TO

: A
m

pr
o 

Sa
le

s 
Lt

d

Leather boot Synthetic boot



CH
A

P
TE

R
 5

 | 
 C

LO
T

H
IN

G

57

BOOT TYPE ADVANTAGES DISADVANTAGES

Leather •  Excellent support for feet and 
ankles, especially on loose, rocky 
ground and scree, and when  
crossing rivers

•  Warm (unless they are too narrow)

•  Robust and long-lasting

•  Pronounced heel piece gives  
good grip

• Expensive

• Heavy

• Hot

• Dry slowly

•  May require a wearing-in  
period before they are really 
comfortable and don’t  
cause blisters

• Require maintenance

Synthetic • Light and comfortable

•  Cool (most have uppers that 
‘breathe’)

•  Usually require little wearing in 

• Not always waterproof

• Not as robust as leather

•  Require cleaning to keep  
breathable quality

• Less ankle support

•  Some do not have  
good grip, especially  
on wet surfaces

Buying boots

Borrowed or second-hand boots are often uncomfortable, so boots are usually 
an early purchase.

Before buying, you should:

• Check that they fit comfortably over one pair of thick socks

•  Lace them up firmly and check that your toes are free to wiggle and do not 
touch the front of the boots. Push your foot forward and check that you can 
insert a finger between your heel and the back of the boot

• Walk downhill or down stairs to check any pressure points on your toes

•  Ensure that your heels do not move up and down inside the boots as you walk

Care of boots

• At the end of each trip, wash the dirt from the boots with a stiff brush. 

•  Stand them in a moderately warm, dry place for several days. Dry leather 
boots slowly so that they do not become brittle and crack. Don’t dry them 
near a fire or heater. 

•  To keep leather uppers water-resistant and supple, apply a leather dressing 
and store in a dry place.
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SOCKS

Socks can make a big difference to the comfort of your boots. Dirty socks can 
cause blisters, as can socks with holes or threads that stand out.

Wearing one thick pair (and carrying spares) is usually best if your boots fit  
well, but you may find that an extra pair gives you a better fit. A liner sock  
also reduces friction and moves moisture away from your skin towards the 
thicker socks.

Put plastic bags over your socks before walking in wet snow or shallow water.

GAITERS OR PUTTEES

Gaiters (high) or puttees (low) cover the gap at the top of your boots to keep 
stones, mud and snow out of your boots. They increase comfort and reduce  
the need for frequent stops to clean out your boots.

They add weight to your feet and they can be hot, but they are useful, especially 
when going through mud, scree or scratchy vegetation. Some people manage 
without gaiters or puttees by wearing two pairs of socks arranged to cover  
the gap. Others cut the feet off old socks to make puttees.
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CHOOSE CAREFULLY

You can spend a lot of money on equipment, but for straightforward trips, 
simple, inexpensive equipment will often do. However, if you plan to go into  
the outdoors, you should talk to experienced people before you buy. For full  
lists of what to take for particular trips, see Appendix IV: Forms and Lists.

KEEP YOUR LOAD LIGHT

Each item of equipment that you buy starts to determine the load that you carry. 
You need to compromise between what you want to take and the weight that  
you are prepared to carry. Commonly, people carry too much, but you must 
ensure that you have the essential equipment.

You are probably carrying too much if your pack weighs more than 25% of your 
body weight and too little if it weighs less than 10% (excluding food and drink 
on a multi-day trip). Young people generally have more difficulty carrying heavy 
loads than adults do.

PACKS

Aim at getting your load as close to your back as possible, even though it  
makes your back hot. If the pack hangs out from your back, it will drag on  
your shoulders and be uncomfortable. It may also upset your balance.

Figure 13 (a) This pack fits badly and is poorly packed. It drags backwards on his 

shoulders and upsets his balance. (b) This pack fits well, is packed well, is properly 

adjusted and fits closely to her back.

(a) (b)
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PACK TYPES

Overnight packs

Most overnight packs:

• Have internal frames

• Fit close to the back

• Have adjustable hip belts

•  Restrict ventilation (although some designs minimise this)

•  Spread the load over your upper body, from your shoulders to your hips

•  Have a chest strap. This helps to position the shoulder straps to sit more 
comfortably.

Day packs

Day packs are usually frameless, small, comfortable and cheap.

CHOOSING A PACK

Try out several packs before buying. Most packs feel comfortable when empty, 
so test them with something heavy inside.

One pack will not suit all people, but any pack will be more comfortable if the 
frame fits you and you adjust the straps properly. Good brands will have various 

Figure 14  Packs (a–b) Internal-frame pack (c) Day pack (d) Bum bag  

(e) Expandable bum bag

(a) (b)

(c)

(d)

(e)
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When choosing a pack, you may need to think about the following.

• Designs shaped specifically for men or for women.

• Weight when empty.

•  Capacity, measured in litres. It must be large enough for the trips you will do, but 
not too large. People tend to fill a pack up whatever its size, so a careful choice is 
the first step in keeping your load light.

• Shoulder straps should be strong, adjustable and padded.

•  A hip belt takes weight off the shoulders and makes carrying more comfortable. 
Different belts suit different people.

•  A nylon extension enables secure closure before you tie the top flap down. This, 
coupled with the flap design, is an important water-repelling feature.  
A long extension enables you to shelter inside the pack in an emergency.

•  Single-compartment packs are stronger and more water-resistant than dual-
compartment packs.

•  Some packs have special pockets and straps to attach tent poles, sleeping mats, 
ice axes and crampons. Often these add to the cost without adding value for your 
particular needs.

 •  Outside pockets are useful for items that you use frequently, such as your camera, 
snacks and map. However, too much weight in a back pocket adds  
to the drag on your shoulders and can affect your balance. Bulky side-pockets 
catch when you are walking in thick bush. Some packs come with forward-facing 
‘balance’ pockets, which help distribute the weight forward and allow easy access 
without taking your pack off while on the move.

PACKING YOUR PACK

When you first go into the outdoors, it’s hard to believe that your best efforts  
are sometimes not enough to keep your load dry. Prolonged heavy rain or a  
deep river crossing will soon show you the importance of packing carefully.

•  Start by fitting a large plastic pack-liner inside your pack (some packs  
now come with built-in waterproof liners).

• If possible, place an item that water pooling will not affect at the bottom.

•  Ensure that nothing sticks into your back. Place heavy objects close to your back. 
Place items that you may need during the day near  
the top; for example, your parka.

 
Figure 15 How to pack your pack. Pack heavy items close to your back.
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•  Don’t hang anything on the outside of your pack. Fill billies with food  
and carry them inside your pack in a plastic or cloth bag.

•  Carry clothing and equipment in drybags (specially made sealable bags)  
or plastic bags. Take particular care with your sleeping bag. If using plastic 
bags, it is better to stuff this inside the stuff sack to avoid the bag tearing 
inside your pack.

•  If possible, store fuel in an outside pocket or below your food to avoid 
contamination. This also applies to such things as insect repellent, 
sunscreen and liquid fuels. It is also advisable to take a waterproof pack 
cover. While this won’t prevent everything inside the pack from getting wet, it 
will ensure your pack doesn’t get heavier.

SLEEPING BAGS

Many cheap sleeping bags are available, but if you plan to sleep outdoors or 
tramp in winter, it’s worth paying for a warm sleeping bag. 

TYPE ADVANTAGES DISADVANTAGES

Down • Light

• Highly compressible 

• Warm (when dry)

• Lose all insulation when wet

• Difficult to dry

• Heavy when wet

Synthetic • Dry quickly

• Retain some insulation when wet

• Less expensive than down

• Heavier and bulkier than down

SLEEPING BAG DESIGNS

Sleeping bags are made in many ways and the method of construction affects 
the warmth. Because of the different requirements, you may prefer two bags – 
one for summer and another for winter. Some things to keep in mind are:

•  A tapered bag is more efficient than a rectangular one (less space to warm up)

• A hood adds considerably to the warmth
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•  The simplest and cheapest construction (but least warm) is the ‘sewn 
through’ method, where the inside and outside fabric layers meet along  
the seams

•  The ‘box’, ‘slant’ and ‘V-tube’ styles of construction, in which a layer of  
down always separates the inner and outer fabric layers, are warmer

•  There should be an insulating flap over the zip. You can use a bag with  
a full-length zip as a quilt in hot weather or at home

CARING FOR YOUR SLEEPING BAG

Keeping it dry

Some sleeping bags have a breathable, water-resistant outer fabric, but they 
are expensive. To keep your bag dry, place a large plastic bag inside the stuff 
bag before packing your sleeping bag, then twist the top closed to seal it. 
Ensure that it is not exposed to the rain by a poorly fitted pack flap, and that it 
doesn’t sit in a pool of water at the bottom of your pack.

Carrying 

Sleeping bags come with stuff bags. These not only save space; some  
stuff bags are tape-sealed and waterproof.

Cleaning

Manufacturers usually advise you to avoid dry-cleaning down sleeping bags. 
They recommend careful hand-washing with lukewarm water and mild soap. 
Check the cleaning instructions when you buy.

It is best to dry your bag naturally over a period of time. Initially, lay it flat  
on the floor; once partially dry it can be hung outside. Warm, windy days  
provide the best drying conditions. Alternatively, your bag can be tumble- 
dried on a gentle cycle. You must use a large commercial drier – do not  
use a household dryer.

A light, washable inner sheet helps keep the bag clean and increases  
insulation. Silk is best, but you can make a cotton inner from a sheet.

Storing

Your bag will last longer if you air it frequently, keep it out of the sun  
and store it loose rather than compressed.
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BETWEEN YOU AND  
THE GROUND 

When sleeping on the ground, you need insulation from cold and dampness.

Possibilities include:

•  A sheet of plastic, groundsheet, sleeping-bag cover, survival bag or  
bivvy (bivouac) bag. These are unlikely to provide sufficient insulation  
on their own

•  A sleeping mat (foam mat or closed-cell foam pad), which is cheap,  
light and water-resistant

•  A self-inflating mat. This is the most comfortable option, and provides 
excellent insulation unless punctured (you should carry a patch and glue). 
Many people consider them worth the extra weight

•  Dead vegetation, such as tussock grass. Sometimes this will be plentiful,  
but be careful not to damage the environment

•  Clothes and pack. You can arrange these to accommodate bony hips.  
Some people prefer this simple approach

Figure 16 Between you and the ground: groundsheet, sleeping mat and clothes in  

a stuff bag for a pillow
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SHELTER

You should always carry some form of shelter, in case you don’t get to your 
destination or the hut is full. See Chapter 8: Shelter.

TRAMPING TENTS

Modern tramping tents come in a range of shapes and sizes, and are strong, 
light and compact.

Modern tents usually have:

•  Double walls – an inner layer of breathable material and an outer flysheet. 
You may need to apply a waterproofing fluid to the seams to prevent leaks, 
especially as the tent gets older

• An insect-proof door

•  A built-in floor, which increases waterproofing and windproofing and  
helps keep insects out

•  Collapsible poles made of aluminium, fibreglass or carbon fibre,  
usually joined together with shock-cord for easy pitching

•  Pegs and guy ropes. Ensure that the guy ropes are long enough to reach 
around rocks, logs or bushes.

ALPINE TENTS

Specialised tents are available for exposed alpine conditions. They are typically 
small, strong and light, but expensive.

Figure 17 Tunnel-shaped tents in use
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BIVVY BAGS

Bivvy is short for bivouac (a temporary camp). A bivvy bag is a large, strong  
bag or extremely small tent for one or two people. It is the shelter of choice  
for some people because it is light and easy to use.

FLYSHEETS AND TARPS

In high-rainfall areas, you may need to pitch a nylon flysheet over your tent to 
ensure that you stay dry. 

Often a flysheet with a groundsheet or bivvy bag will provide adequate shelter. 
This is also much lighter and less bulky to carry than a tent. 

COOKING EQUIPMENT

STOVES

There are many good reasons for carrying a stove.

•  They avoid the need to use firewood – dead wood is an important part  
of nature’s cycle.

• They are quick and convenient.

•  They increase your safety margin by enabling you to make a hot drink  
quickly when a person is tired, cold, or has had an accident.

• Many huts do not have fireplaces or stoves.

Choosing a stove

Various types of stove are available. Before buying, seek advice and see as  
many types in use as possible. Consider:

• Weight

• Cost

• Ease of use

• Efficiency (heat output and fuel consumption)

• Safety

• Suitability for cooking for a group

• Ease of maintenance

• Fuel availability and cost

• Environmental impact
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Types of stoves

 

FUEL USED ADVANTAGES DISADVANTAGES

White gas
also known in  
New Zealand as:

• White spirits

• Fuelite

• Shellite

• Callite

• Britolite

• Pegasol

• Coleman fuel

•  Spilt fuel evaporates quickly

•  Efficient, with high heat output

• Often work in wind

• Light

• Fuel is highly flammable

•  Fuel needs a special  
container that seals well 

•  Requires priming (pre- 
heating the burner,  
turning liquid fuel into gas)

• Often noisy

• Expensive

Kerosene • Fuel readily available and cheap

• High heat output

• Modern versions are light

•  Spilt fuel evaporates slowly  
and may contaminate the 
contents of your pack

•  Fuel needs a special  
container that seals well

• Requires priming

•  Older versions are usually  
bulky and heavy

Figure 18 Portable stoves (a) Gas (b) Methylated spirits (c) Liquid fuel

(a) (b)

(c)
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FUEL USED ADVANTAGES DISADVANTAGES

Methylated 
spirits  
(meths or  
denatured  
alcohol), e.g. 
Trangia® stoves

•  Non-pressurised, although they 
can still flare when very hot 

•  No jet to block and no  
breakable parts 

•  Easy to ignite in most  
conditions

• Works in the wind

•  Fuel is easy to identify  
(dyed purple)

•  Fuel is easy to get and safely 
carried in almost any container

• Silent

•  Meth-burning stoves are  
safest, particularly for  
beginners, because the fuel  
is not pressurised

•  Difficult to ignite in cold 
temperatures (you can  
add a pre-heater)

•  Low heat output –  
uses more fuel 

•  Uses an open fuel bowl  
(a tipped stove can  
spread burning fuel)

Gas 
e.g. Kovea® 
Canisters

•  Easy to operate – instant  
ignition 

•  Fuel canisters may also be  
used with lanterns

•  High heat output, but  
requires windshields 

• Lightweight

• Sometimes self-lighting

• Fuel is highly flammable

• Fuel is relatively expensive 

•  Fuel canisters on some  
models can’t be detached  
unless they’re empty

•  Empty canisters must  
be carried out

•  Rubber seal requires  
maintenance. If it dries  
out, fitting the canister  
can be dangerous

• Slow when the canister is cold

Solid fuel  
stoves

• Simple to use • Low heat output

• Produce toxic fumes 

• Smell strongly

Pre-heating 

Kerosene and some white gasoline stoves require pre-heating. Use solid-fuel 
primer, meths or primer paste, as these are less volatile than liquid primers.

You have not pre-heated the stove enough if:

• Liquid fuel comes from the jet when you turn the stove on

• The flame flares or burns yellow
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Stove safety 

Stoves can be dangerous, and refuelling accidents are particularly common.  
You should:

• Wait until the stove has cooled down before refuelling

•  Refuel outside your shelter and well away from a flame. A flame can  
ignite your fuel via the fuel vapour, particularly gas and white gas vapour

• Secure caps on the fuel bottle and the stove before lighting

• Keep fuel bottles well away from stoves, candles and people smoking

•  Never throw used fuel containers onto fires. Aside from the litter  
problem, they can explode

• Use the stove on a metal benchtop if in a hut, or, if possible, outside

When you are preparing the stove for use, you should:

•  Check for a small flame at the filler cap. If this persists, replace the seal in 
the cap. Check that a dirty or poorly fitting heat shield doesn’t result in the 
fuel tank overheating

• Follow the manufacturer’s instructions

•  Insulate the base if cooking on snow, but don’t use closed-cell foam – 
it may melt and produce toxic fumes

• Never overheat the tank if white gas was used as a primer

•  Ventilate carefully, allowing air to move across the cooking space.  
See Chapter 13: Hazards, page 180: Carbon monoxide poisoning

When the stove is working, you should:

•  Never let the fuel-tank pressure get too high. Many stoves have a  
safety valve in the tank cap that will stop the tank from exploding,  
but the released fuel may shoot out as a jet of flame

•  Ensure that a large billy doesn’t deflect flames around the tank (if the  
stove’s fuel tank is level with the flame)

•  Melt snow a little at a time, adding it to warmed water. This may be necessary 
at a high altitude if there is no other water source. This method minimises 
condensation on the outside of the billy and helps the stove to work efficiently

• Maximise efficiency by using a windguard

• Cover the stove with an upturned billy if it flares up dangerously

• Stop using the stove if it malfunctions or gives off an unusual smell

Keep synthetic clothing well clear of flame, especially, for example, synthetic 
gloves, which can melt onto hands.

Note: You can’t take stoves or fuel bottles on planes unless you drain them for 
an hour, leave them uncapped for six hours, wrap them in absorbent material, 
seal them in a polythene bag and sign a form confirming that you have done 
this. Flushing them with vegetable oil reduces the time requirements. Gas 
canisters are not permitted.
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Spare parts 

For kerosene and white gas stoves, a pricker is essential to clean blocked  
jets (some modern stoves have them built in). A funnel and filter are helpful for  
refuelling the stove. 

You may need a spare safety valve and seal for a white gas stove, and, on  
longer trips, a spare jet, jet key, pricker and washers for pump models.

BILLIES

Good billies (pots) are made from stainless steel, titanium or aluminium.  
Billy grips or pot holders increase safety when transferring hot food or  
water. Some methylated spirits stoves come with their own billies.

EATING UTENSILS 

To save weight, you can use a bowl and a small spoon for both food and drink.

WATER FILTERS

You can use water filters to remove giardia and bacteria from water. Filters 
come in a wide range of sizes, prices, lifespans and levels of effectiveness.  
Ask advice from people who have used them. If in doubt, boil the water.

Figure 19 (a) How to pour from a billy (b) Billy grip 

(b)(a)
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DRINK CONTAINERS

How much water you need to function well depends on the individual,  
the nature of the trip and the weather. You should always carry some  
water and have it accessible.

Bladder systems

There are a number of bladder systems that attach to your back and have  
a tube for your mouth. A drink bottle with a tube attached doesn’t work as  
well as a bladder; drink bottles are too solid, and to be properly effective,  
the sides need to compress as the water is drunk.

COMMUNICATIONS DEVICES

Communications devices are great in emergencies, but they are no substitute  
for training and experience. You must take care to use them correctly and 
monitor the battery life. 

MOUNTAIN RADIOS

You can hire a portable transmitter or receiver from one of the volunteer 
Mountain Radio Services. Set-up instructions are included. These radios  
weigh 1–2 kg and will communicate with base stations from almost anywhere  
in New Zealand.

The Mountain Radio Service offers daily ‘scheds’ (scheduled contact times), 
usually in the evenings. They give the weather forecast, record your group’s 
position, and will pass on any messages if your plans change. Some services 
maintain a listening watch outside of ‘sched’ times. 

Carrying a mountain radio is a good idea if you’re leading an inexperienced  
or large group, or if you’re planning a long trip. See Appendix II: Contacts.

Figure 20 Mountain radio aerial set-up
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PERSONAL LOCATOR 

BEACONS

Personal Locator Beacons (PLBs) are 
for use on land. Emergency Locator 
Transmitters (ELTs) are used in aircraft 
and Emergency Position-Indicating  
Radio Beacons (EPIRBs) are for use in  
a marine environment. They transmit  
a signal to a base receiving station via a 
satellite, enabling rescuers to pinpoint  
a lost or injured person. You need a 
good view of the sky for the beacon to  
connect with passing satellites.

PLBs are small and light and should 
be carried on your body in case you 
become separated from your pack. 
They can be manually activated by  
the wearer. Some models can be 
remotely activated, enabling rescuers 
to locate you even if you are unable  
to switch the beacon on yourself.

Figure 21 Satellite Messenger 

Device attached to pack

Figure 22 Personal locator  

beacon (PLB)
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SATELLITE MESSENGER 
DEVICES

Satellite messenger devices use the 
earth’s orbiting satellite systems to 
send messages or emergency distress 
notifications. Various devices offer 
differing services, which can include: 
distress/emergency signals; pre-
programmed text/email messages; free 
form text/email messages; and route 
tracking using GPS capabilities. Some 
devices allow you to use your mobile 
phone to send texts/calls using the 
satellite technology.

Each device is different, so it is 
important that you research their 
specific functions and select one that 
meets your needs. 
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SATELLITE PHONES

Satellite phones enable communications anywhere in the world when there is a 
clear view to a satellite. They are expensive to buy, but you can hire them.

CELLPHONES

Cellphones are not designed for communications where they don’t have line-of-
sight coverage, so they can’t be relied on when in the outdoors. Remember that 
the battery drains quickly when you are out of coverage, so you should turn your 
cellphone off or use flightmode to preserve battery life for when you do get a 
signal. There are a range of topographical map apps available, which can show 
your location using GPS, this can be a useful feature to aid your navigation. 
Taking a powerbank and/or solar charger can be useful to prolong battery life.

WHISTLES

A whistle is small, light and essential if you become lost. 

TORCHES

Torches are useful around camp and essential if you are late to your destination. 
Headlamps are best. Reverse one battery in a 2-cell torch to prevent the 
batteries going flat should the torch be accidentally switched on. Doing so in a 
3-cell model will not avoid flat batteries if the torch is inadvertently on. Many 
LED torches are 3-cell to give the voltage LEDs require. Placing a small disc of 
plastic or cardboard at the end of one cell removes this problem. If your torch 
is USB recharegable, ensure you’ve given it a full charge prior to leaving. For 
longer trips consider taking a USB powerpack.

HALOGEN-BULB TORCHES

The traditional halogen-bulb torch is satisfactory, but you must carry a  
spare bulb and spare batteries. It’s useful to know in advance how long  
your torch will run on one set of batteries.

LEDS

LED (Light Emitting Diode) or combination torches are far superior to halogen-
bulb torches. LEDs in the outdoors are one of the bigger technological 
advances of recent years and further improvements come on the market 
regularly.
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LEDs have an extremely long battery life, virtually unbreakable bulbs and dual  
bulbs for low and high light requirements. They are light and compact. The LED 
beam may be too broad at times, but the combination-bulb models provide you  
with options. Ensure that the torch is bright enough for your purposes. 

LIGHTSTICKS

Chemical lightsticks are excellent for emergency use and will function in all 
weather, even under water, but their light cannot be focused into a beam.  
Once started, a lightstick will run until it is ‘flat’ and cannot be reused.

BATTERIES

•  Rechargeable Nickel Metal Hydride (NiMH) batteries are thought to be  
the best – strong, long-lasting and environmentally friendly.

•  Alkaline batteries are the next best batteries, although there is significant 
variation among brands. They are much cheaper than NiMH batteries.

•  Rechargeable nickel/cadmium (nicad) batteries are economical but can run 
out of power suddenly and inconveniently, especially in cold temperatures.

•  Cheap, ‘ordinary’ (zinc/manganese dioxide) batteries can leak and ruin  
your torch.

•  Lithium batteries have a long battery life, especially in cold temperatures, 
and are very light, but they are expensive.

Cold affects all batteries to some extent.

ROPE

You may find 20 m of 7 mm accessory cord useful for lowering packs down 
steep ground or making a hand line for crossing difficult ground. 

Dry out wet rope after your trip and store away from sunlight and chemicals.
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TREKKING POLES

Telescopic trekking poles reduce the strain on your hip, knee and ankle joints 
and help you keep your balance on rough or unstable ground. Whether you  
use one or two is a matter of personal choice, although two is most common.

Trekking poles are particularly useful when walking downhill, and on long trips 
with a heavy pack. Some have built-in shock absorbers that minimise jarring  
of your arms. They are extending the outdoors walking life of many people. 

Lock them properly so that they don’t collapse while in use. Adjust the length 
according to the manufacturer’s instructions and your needs; for example,  
when sidling in steep country, you would have the uphill pole shorter than  
the downhill one. 

You can use ski poles as a substitute.

FIRST AID KITS

Most people carry their own basic first aid kit in addition to a larger group 
kit. You can customise it to your own needs; for example, carry a couple of 
antihistamine pills in case of wasp or nettle stings if these particularly  
affect you. 

You may include some survival items, but keep the kit light or you’ll be  
tempted to leave it behind. See Appendix IV: Forms and Lists.

NAVIGATION EQUIPMENT

A map and compass are essential, and you may wish to add a GPS and an 
altimeter, too. See Chapter 11: Navigation, page 148: Technological aids.

There is also a great range of topographical map apps for your smartphone, 
which access your smartphone’s GPS to show where you are.



CH
A

P
TE

R
 7

 | 
 F

O
O

D

77

IN THIS CHAPTER:

CHOOSING FOOD   78 COOKING   85

DRINKS    81 CLEANING UP  86

BREAKFASTS   81 

DURING THE DAY   84 

DINNERS    84

DESSERTS    85

CHAPTER 7:

FOOD



78

Early pioneers explored New Zealand on a diet of flour, rice and salt, supplemented 
with birds and fish caught along the way. Today, there are many light, long-
lasting, easy-to-prepare foods for the outdoors. 

Tramping and hunting are hard work and require considerable energy. If you are 
carrying a heavy pack, or if the weather is cold, wet or windy, you will need even 
more energy: probably 12,000–20,000 kJ daily (compared with a normal daily 
intake of approximately 8,000–9,000 kJ). 

However, kilojoules do not tell you all that you need to know. The Glycemic Index 
(GI) is a ranking of how quickly your body converts the carbohydrates in foods to 
blood glucose (and on to energy).

To sustain your energy level throughout the day, you must make careful food 
choices that include high- and low-GI foods.

GLYCEMIC INDEX (GI)  CHARACTERISTICS FOOD EXAMPLES

High-GI foods  

(70+)

Release glucose quickly 
but are used up quickly, so 
you soon become tired and 
hungry again

White and wholemeal bread,  
short-grain and sticky rice,  
gluten-free pasta and most 
breakfast cereals

Low-GI foods  

(below 55)

Release glucose slowly and 
keep your energy levels up 
for longer so that you can 
tramp for longer between 
food breaks

Wholegrain bread, basmati 
and brown rice, regular 
pasta, bran cereals, nuts and 
apples

CHOOSING FOOD

FOOD CLASSES

It’s important to balance your food carefully.

CLASSES PROPORTIONS MAIN JOB SOURCES INCLUDE

Proteins 1 Repair tissue Meat, cheese, eggs,  
milk, beans, nuts

Fats 1 Provide lasting energy Butter, bacon, cheese, 
salami, full-cream milk

Carbohydrates 4 Provide quick energy Sugar, honey, bread, 
muesli, oatmeal, rice, 
pasta, sweets, dried  
fruit, fresh fruit
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A better ratio if you are active in cold, wet or windy weather may be 1:2:3 
(protein:fats:carbohydrates). Although not everyone is comfortable with  
eating fat-rich food, this may change when they are tired and hungry.

EMOTIONAL AND PSYCHOLOGICAL VALUE

You shouldn’t underestimate the emotional and psychological value of food.  
If you’re in charge of the food, you can make or break the trip. 

When planning food for other people, you should consider their likes and 
dislikes. Some people have to start the day with coffee; some can’t bring 
themselves to eat last night’s reheated stew. Others are easily kept happy  
with basic food, so long as there is enough of it. 

Variety and timing can be crucial – especially on long and arduous trips.  
Some people struggle to cope on minimal rations, or find it a trial to eat the 
same food day after day. Something small may seem like a real treat after  
days of plain food; for example, half a chocolate bar to celebrate reaching  
a pass or a summit. Some people have a ‘savoury’ palate and prefer cheese, 
beef jerky or sardines. 

Figure 23 A selection of suitable tramping food
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BILLIES AND FUEL

When planning your menu, think about your cooking facilities. How many  
billies will you need, and how large? Food that cooks quickly saves time  
and fuel, although this may not be an issue if you are staying in huts with 
cooking facilities.

HOW MUCH FOOD DO I TAKE?

Refer to the food lists in Appendix IV: Forms and Lists, but remember that the 
quantities are guidelines only, as appetites vary. 

About 1 kg (dry weight) of food per person per day will be adequate for most 
people; when weight is crucial, it’s possible, with good planning, to eat well  
on as little as 700 g per person per day. 

EMERGENCY FOOD

Carry some extra lightweight food in case you are delayed. Rice, packets of 
soup and concentrated foods like jerky are good examples. It is not always 
possible to cook in emergency situations, so take food that does not require 
cooking – biscuits, cheese, dried fruit, chocolate and muesli bars.

Some people argue that emergency food should be unattractive to  
minimise temptation!

PACKING FOOD

Pack food in double plastic bags and tie them off. Cheese and cooked meat 
products are best wrapped in plastic film. Rigid plastic containers are useful 
for tea, coffee, Milo®, sugar, jam and honey. Refillable tubes (available from 
outdoors shops) are also ideal for jam and honey. You can buy coffee, milk  
and sweetened condensed milk in convenient tubes.

Save space and weight by leaving all cardboard packaging behind, but note  
any instructions on the packet.

For long trips, pack food into day or meal lots so that you can ration it throughout 
the trip. Divide crucial items like food and fuel among the group so that, in the 
event of a mishap, nothing is totally lost. 

Pack food inside billies to save space and avoid squashing.
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DRINKS

Dehydration can be an issue in the outdoors, especially when you are walking 
uphill with a pack. Sweating and mouth-breathing increase moisture loss.

Drink regularly throughout the day. In the New Zealand outdoors, there are 
many streams, but the water may not always be safe to drink because of giardia 
(see Chapter 13: Hazards, page 178: Giardia and cryptosporidium). You may 
need to boil the water or use a water filter (see Chapter 6: Equipment, page 71:  
Water filters). 

In hot weather, carry water or fruit drinks. Check your planned route for 
availability of water. Don’t forget to carry extra water with you when heading 
above the bushline. 

Popular drinks in the outdoors include tea, coffee, Milo®, soup, hot liquid  
jellies and powdered fruit drinks. You can drink powdered fruit drinks at  
any temperature and they do not need milk or additional sugar.

BREAKFASTS

Breakfast is important to kick-start the body’s metabolism. 

FOOD TO GO

Porridge or muesli with milk and sugar and a hot drink is a typical breakfast. 
However, this is based on carbohydrates and you will quickly digest it, although 
the milk will sustain you for longer. Granola will do a better job if you buy one 
with low-GI ingredients, or make it up yourself and include nuts and seeds.

FOOD TO KEEP GOING

Your second course should include some fats, such as bacon or sausages, 
or wholegrain bread with butter or margarine and cheese or peanut butter. 
Wholegrain bread is digested slowly and will appeal to many people, with  
or without spreads. 

Eggs are sustaining, but they are awkward to carry and have a high water 
content. You can hard boil or individually wrap fresh eggs in paper and carry 
them in a billy, but they are comparatively heavy. You can carry egg powder  
and serve it scrambled or as omelettes, but it’s expensive.

Some people save time by cooking rice pudding and dried fruit the evening 
before and reheating it in the morning.
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TARARUA BISCUITS 

These home-made oatmeal biscuits are classic New Zealand trampers’ 

fare. Make them a uniform size and shape so that you can pack them 

tightly together in a plastic bag without crumbling or breaking.

INGREDIENTS 

500g Rolled oats

350g Wholegrain flour

225g Brown sugar 

225g Butter

½ tsp Salt

1 tbsp Golden syrup

METHOD

1. Mix the dry ingredients together.

2.  Melt the butter, golden syrup and brown sugar and add to  

dry ingredients.

3. Add a little warm water so that the mixture will stick together.

4. Roll out to about 8 mm thick and cut into squares.

5. Bake on a greased tray at 160°C for 30–40 minutes until pale brown.

6.  Your biscuits should be about 30 g each. About four per person 

per day is okay on a long trip.

RICE

Rice is simple to prepare using this method, which uses very little fuel  

and makes it almost impossible to burn.

Allow 100 g (approx ½ cup) of dry rice per person and a rice:water ratio of 1:2.

METHOD

1. Put rice and water into a billy and bring to the boil.

2.  Once boiling, remove from the cooker, secure the lid and insulate in a 

sleeping bag or with spare clothing.

3. Wait 20 minutes and it’s done!

Note: This method works best with basmati or jasmine rice.
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FLAVOURINGS

The trick to making plain food like rice, beans and pasta delicious is 

to use concentrated flavourings that are light, convenient to carry and 

keep well without refrigeration. Some examples are:

•  Powdered soup. Packet soups are versatile, tasty and very light.  
Some you can simply mix with hot water, but others need brief 
cooking. Mix the latter types with cold water first and stir frequently 
as you heat them

•  Tomato powder or paste. Tomato powder is very tasty and extremely 
light. You can add it to stews and soups or sprinkle it over plain food  
like rice or pasta. Small tins or sachets of tomato paste go a long way  
in a stew, or to fortify a soup

•  Seasoning mixes. There are several brands that contain varying 
mixtures of herbs, spices, yeast, salt, garlic and other flavourings

•  Stock powder and cubes. These are not only useful as flavour 
boosters, but you can also mix them with hot water for a nourishing 
drink that makes a change from tea and coffee

•  Hard cheese. Dry, hard cheeses like top-quality imported Parmesan 
keep better than softer cheeses like cheddar, and provide more  
intense flavouring for very little weight. You should buy cheese as a 
piece (not ready-grated) and crumble it over pasta, rice or crackers

•  Asian condiments. There are some excellent products available in  
Asian food shops. You can sprinkle sachets containing Japanese 
mixtures of granules, such as sesame seeds, seaweed and dried tuna 
flakes, over cooked rice for a very simple and tasty meal. Shiitaki-nori, 
a tasty mixture of seaweed and mushrooms, is also good for this 
purpose. Other possibilities include hoisin sauce, black bean sauce, 
curry flavouring sachets and sesame oil

•  Fresh, dried herbs or pesto. Chopped parsley or spring onion will 
improve even the most mundane noodle soup. Dried herbs weigh 
next to nothing, but a small bunch of fresh parsley or coriander will 

often repay its weight and you can still use it after it wilts
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DURING THE DAY

LUNCHES

For convenience, people often base their lunches on bread or crackers, spreads 
and dried fruit. Wholegrain bread keeps for several days.

On short trips, many people add some luxuries to lunches – canned tuna, 
salami, biscuits, fruit cake, fresh fruit or carrots.

Carry your lunches near the top of your pack for ease of access and to avoid 
squashing them.

SNACKS

Sweet snacks include chocolate, sweets, nuts, dried fruit, muesli bars, fruit 
bars and nut bars. Scroggin is a popular mixture of whatever takes your fancy. 

Some people prefer savoury snacks like beef jerky, bier sticks, biltong (salted, 
dried beef strips), salami or cheese.

DINNERS

SHORT TRIPS

On short trips where weight is less important, you can have fresh meat and 
vegetables. Fry or pot-roast your meat or make a stew. Cook the vegetables  
and rice, potatoes or pasta separately. 

LONG TRIPS

On long trips, weight and volume are important and you need to choose foods 
that have a low water content. About half of your food (including sweets and 
scroggin) should be eaten during the day.

You can buy prepared meals from supermarkets; for example, soups, rice  
or noodle dinners, macaroni cheese and instant puddings. Pasta and sauce  
is easy to prepare and popular. Stock powder or cubes boost flavour.

You can buy freeze-dried meat dinners from specialist shops, and dehydrated 
vegetables and fruits are also available. They usually come packed in foil 
pouches. Although relatively expensive, they are light and quick to prepare. 
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Lentils, chickpeas and beans are excellent, but require prior soaking and 
prolonged cooking. 

Some people dehydrate their own snacks and meals. These range from fruit 
slices to casseroles. Biltong is very light and tasty.

DESSERTS

Traditional tramping desserts include instant pudding, custard, rice pudding 
(with raisins, dates or sultanas), stewed dried fruit (apricots, apples or prunes)  
and fruit cake. Other possibilities include pancakes, packet cheesecakes, 
dehydrated desserts and jellies.

COOKING

Cooking on a portable stove is much the same as cooking on gas. The main 
difference is that you can use only one billy at a time. For some meals this isn’t 
a problem, as everything is cooked together, but other meals require two or 
three billies. If you have only one stove, plan your meals to suit.

People who travel light usually cook with aluminium billies and, sometimes, 
an aluminium frying pan. Billies range in size up to 4.5 L. A group of four might 
take two medium-sized billies on an overnight trip. They could get by with one, 
but it’s enjoyable having a hot drink while dinner cooks.

Shorten the cooking time of fresh vegetables like potato and carrot by cutting 
them into small pieces. Add the vegetables successively to a stew so those  
that require the least cooking go in last. 

Billies are thin-bottomed and food readily sticks to the bottom, especially 
starchy foods like rice. Turn the heat down as low as possible as soon as food 
comes to the boil and stir frequently, especially near the end of the cooking. 

Stews will stick and burn if cooked for long after you add a thickening agent  
like packet soup or cornflour. The solution is to add the thickening at the end,  
when you are sure that the stew is cooked. Mix it with a little cold water first  
to prevent lumps. 
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CLEANING UP

Most people carry a pot scrubber and a small bottle of eco-friendly detergent. 
Scouring with gravel or sand will also do the job, but won’t remove the last 
traces of grease.

You should drain wastewater into soft soil so that you don’t pollute  
our waterways.

HELPFUL COOKING HINTS

•  Take care to stabilise your stove – many dinners are accidentally  
tipped over.

•  Keep the billy lid on. This saves time and fuel, and keeps insects  
out of the food.

•  When pouring from a billy, use a clamp-on handle or let the contents  
run out over one side where the handle is attached. It’s easier to control. 
Even better is to ladle with a clean cup.

•  Keep track of cooking times so that you know when to put things  
on or add extra ingredients.

•  To tell if a billy is boiling, hold a spoon or stick against it and feel 
for vibration.

• Carry a long-handled spoon when cooking for large groups.

• A light wooden stirrer is also very useful.

•  Use the minimum amount of water. It saves cooking time and you  
can always add more if it’s needed.

•  If you are an inexperienced cook, practise at home before the trip  
and be careful to avoid burning food.

•  Milk powder and butter quickly go off in ordinary plastic bags.  
The special plastic bags in which milk powder is sold are better.
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Even if you intend to use huts, it’s wise to carry shelter in case you don’t reach 
the huts or you find that they are full.

HUTS

There are some huts managed by DOC and outdoors clubs that are unlocked 
and open to the public. However, you need permission to use privately  
owned huts. 

HUT FEES 

Although there is no charge for entering public land, there is a fee for using 
most huts and campsites. Each hut is unique but the facilities and services 
provided in or near DOC huts are divided into five categories.

The fees listed here apply to most huts in each category, but check individual 
huts at www.doc.govt.nz as prices might vary.

Hut categories

HUT CATEGORY

Great Walk hut  
Great Walk ticket required

Great Walk campsite 
Great Walk ticket required

Serviced alpine hut 
Hut ticket required

Serviced hut
Hut pass or ticket required

Campsite at serviced hut 
Hut pass or ticket required

Standard hut 
Hut pass or ticket required

Campsite at standard hut 
No ticket required

Scenic campsite

Basic hut or campsite

Note: Child (0–10 yrs) — Free at all huts and campsites
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Fees are correct as at date of printing. Beyond that, they may change at the 
discretion of DOC. Confirmation of current hut ticket prices can be obtained 
from www.doc.govt.nz.

•  Great Walk huts have bunk beds, toilet facilities, a water supply and  
heating, with fuel available. They may have cooking facilities or a warden.

•  Serviced huts have bunk beds, heating, toilet facilities and a water supply. 
They may have cooking facilities or a warden.

•  Standard huts have bunk beds, toilet facilities and a water supply.

• Basic huts/bivvies offer very basic shelter with limited facilities.

•  Campsites are maintained near many huts. Hut facilities may be used  
unless otherwise stated.

Tickets must be dated and the small section deposited in the box provided.  
You are encouraged to display the tickets or pass on your pack or a place  
clearly visible to other hut users during the following day.

STAYING IN HUTS

Our hut system is unique in the world. It is part of our New Zealand heritage 
and is worth a special effort to keep it working well.

Fuel and firewood

You should:

• Use any hut fuel sparingly

• Replace firewood with dry, dead wood and brush

• Ensure that the fire is out (drench with water) before you leave

• Clear the ashes from the fireplace if they are cold

• Report to the hut manager if fuel is low or has run out

Stoves

Cooking on stoves or fires can be a sensitive issue in huts – your stove is 
potentially dangerous to you and other hut users. In some huts, liquid- 
fuelled stoves are not allowed inside at all, so be prepared to cook outside.
Ensure that there is adequate ventilation to avoid the build-up of harmful  
gases (see Chapter 13: Hazards, page 180: Carbon monoxide poisoning).  
Wait for the stove to cool down before refuelling, and do so outside the hut. 

Helping others

Hut users often go to considerable trouble to help one another. This is a  
strong feature of the New Zealand outdoors.

•  Be considerate towards other hut users, especially when they  
are sleeping.
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•  Share facilities with other hut users. After using a hut’s cooking facilities, 
clean up and leave them clear for the next person.

• Offer a hot drink to new arrivals who may be cold, wet and tired.

•  Make space available for latecomers to sleep on the floor, especially when 
you are stuck in a hut by bad weather. When the hut is overfull, the tradition 
is to top-and-tail with other members of your group so that two people  
share each bunk. 

Housekeeping

•  Take all of your rubbish with you. It is advised to plan your trip to reduce  
the rubbish that you will have to carry out.

• Take your dirty boots and wet-weather gear off outside.

• Keep the hut clean and keep your belongings together.

• If there is no hut toilet, go well away from the hut.

• Don’t leave scraps or anything that will attract rats and mice.

•  Don’t feed possums or other pests (it encourages them to hang around),  
or keas (it disrupts their natural feeding habits).

•  Record group members’ names and your intended route, date and time  
of departure and weather conditions in the hut logbook.

•  When leaving the hut, sweep it out and secure doors and windows to  
keep animals and birds out. Replace any firewood that you used.

•  Inform the manager of any damage, or notify the nearest DOC visitor centre.

ROCK BIVOUACS

The New Zealand outdoors has many wonderful shelters formed naturally 
under huge rocks (rock bivouacs or rock bivvies) or overhangs. With the addition 
of dead tussock vegetation as mattresses, they are often as comfortable as  
huts, and much more inspiring. 

Most are in the South Island. Many are well known and their recorded use by 
European explorers dates back to the 19th century – sometimes much earlier  
by Mäori travellers. They are very special features and you should treat them  
in the same way that you treat huts.

You need to be especially careful when toileting near a rock bivouac, as few  
have proper toilets.
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CHOOSING A CAMPSITE

The selection of a campsite is extremely important and you should allow  
time for this.

GOOD FEATURES

If possible, choose a flat campsite that is:

• On well-drained ground above flood level

• Sheltered from wind – in the bush or in the lee of ridges and rocks

• Sheltered from dew, under sound trees

• Close to a water supply

• East-facing to catch the early-morning sun

FEATURES TO AVOID

Avoid campsites that are:

•  Under dead trees or large epiphytes (plants that grow on branches),  
which might fall in windy or wet conditions

• Under possible rockfall

•  In avalanche paths (occur from approximately June through to the end  
of January)

• In a depression or on mosses that may fill with water during rain

•  In a river bed, on an island in a riverbed, or in a gorge where rising waters 
could flood your camp and cut off your retreat. You should check where  
high waters reach by looking for debris caught in bushes or trees. If you  
must camp in a gorge, work out possible escape routes

When it is very cold, you may want to choose a campsite above the valley  
flats to avoid the coldest air that will gravitate there during the night.



92

It is advisable to pitch your tent (pitching instructions are supplied with the tent) 
several times on a lawn or other open area prior to heading into the outdoors. 
This is good practice and will ensure you are well prepared if you have to set  
up in adverse conditions. It will also help you determine if there are any flaws  
or faults with the tent, such as rips, holes or missing equipment.

BREAKING CAMP

You should dry your tent as soon as possible after use. If you have to pack a wet 
tent, shake it vigorously first. 

Don’t walk on a tent that is lying on the ground, as you can damage the fabric. 

HAZARDS

In bad weather, it’s often tempting to cook on a stove inside your tent. This 
requires extreme care and is not recommended as best safe practice. Nylon 
tents melt and burn in seconds, and people have died or been seriously burnt  
in this kind of accident. 

Carbon monoxide poisoning is also a very real risk. Make sure the cooker is 
in the alcove of the tent and the vents at both ends are fully opened. This also 
applies to gas lanterns used in a confined space. 

Be careful using candles and gaslights in tents. Keeping your belongings 
orderly minimises the chance of a fire.

See Chapter 13: Hazards.

Figure 24 Tunnel-shaped tent

TENTS 

PITCHING YOUR TENT

For most tents, it is best to set it up with the door facing away from the wind. Check 
the user manual for your tent. If you have to camp on a slope, you’ll probably sleep best 
with your head uphill, so pitch your tent facing uphill or downhill, rather than across the 
slope. 



CH
A

P
TE

R
 8

 | 
 S

H
E

LT
E

R

93

SIMPLE SHELTERS

FLYSHEETS

You can use a flysheet (also called a fly) without a tent, and some people prefer 
this. A fly is simpler and lighter than a tent, but it is not as weatherproof and 
offers minimal protection from insects.

You can make or buy light, proofed-nylon flysheets to use as shelters.  
Plastic sheets are effective and cheap alternatives. 

Pitching a fly

 

You can pitch the standard, rectangular fly in a variety of ways. Some of these 
shelters can keep out wind and driving rain. With the addition of a groundsheet 
and a few clothes pegs to secure the flaps, some flies are almost as good as  
a tent.

You can pitch a fly quickly over a cord tied between two trees. Pitch it high in 
good weather and low to the ground in strong winds. 

Most pitching methods require a support such as a tree, but you can pitch a fly 
in the open using either a dead branch or trekking poles. For methods of tying 
various knots, visit www.animatedknots.com.

Figure 25 Pitching a standard flysheet
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EMERGENCY SHELTERS

CARRYING SHELTER

You should carry some form of shelter in case of an emergency, even on day trips. 

Packliners and survival bags

A simple plastic tube or pack-liner is extremely light. A large plastic bag will 
provide shelter for a small group if sliced open along the side and base. Survival 
bags are ideal and cheap. They are available from outdoors shops. 

Sleeping bag cover

The best sleeping bag covers have a waterproof bottom layer and an upper 
layer that breathes. 

Bivvy bags and sleeping bag covers

Carrying a bivvy bag increases your safety margin, but the best ones are 
expensive.  Bivvy bags and sleeping bag covers are waterproof and breathable 
and will keep you sheltered from wind and rain. 

Flysheets and tarps 

A flysheet or tarp can be used in many ways. One of the fastest and most effective 
methods is to huddle under it as a group, and tuck in the sides like an igloo. You’ll 
be warm in no time.

Figure 26 Flaps on a flysheet can be closed to keep out bad weather.



CH
A

P
TE

R
 8

 | 
 S

H
E

LT
E

R

95

NATURAL SHELTER

As well as carrying some form of shelter, learn to find good, natural shelter, 
such as at the base of a steep cliff. Avoid hazards such as rockfall, dead  
trees and flooding. 

If people may be searching for you, try to find or build a shelter near an obvious 
route, such as a ridge or stream.

Figure 28 Natural shelter

Figure 27 MSC survival bag used as an emergency shelter
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Improving natural shelter

You can often modify natural shelter to make it more effective using rocks, 
sticks and branches, plus what you are carrying. 

Building a shelter

If no natural shelter is available, you have to build it. If you’re not carrying an 
emergency shelter, you need to improvise. This may not be easy. It’s very hard  
to stay dry in many forest types, particularly beech forest, without natural 
shelter to work with, or shelter that you are carrying. 

Select a site carefully, considering natural shelter, water supply, overhead 
dangers and the availability of building materials. The building materials may 
be a mound of dry plant material covered with any useful materials that you  
are carrying. Don’t cut live vegetation unless you are desperate.

Even in summer, you will most likely be very cold without a sleeping bag. You 
can reduce heat loss by making a natural sleeping bag. Use dry material, such 
as moss, dead fern fronds or tussock to fill a shelter cavity, such as a ditch 
or alongside a fallen tree. Pull some of the material over your head. This dry 
material traps still air and retains warmth. 

Ground insulation

Once you’ve organised shelter, protect yourself from the ground. You can 
improvise with plant material or your pack.
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Weather has a major impact on trips into the outdoors. An easy and relaxed 
trip in warm weather can be physically and mentally demanding if the weather 
turns cold and wet. Strong winds, soft snow or high rivers may make a route 
impassable.

New Zealand’s weather can change dramatically in a few minutes, putting 
poorly clothed people in the outdoors at risk of becoming exhausted and 
hypothermic. There is usually no time to run for cover.

Obtaining forecasts and learning to read the signs and interpret weather 
patterns will minimise your chances of being caught out. Understanding  
the weather is a lifetime process.

WHAT INFLUENCES  
OUR WEATHER?

New Zealand is a narrow, mountainous country in the mid-southerly latitudes. 
Prevailing westerly air masses dominate our weather, bringing new pressure 
systems across the country at least every 6–10 days.

The dramatic uplift of these air masses by the mountains produces high-
country weather that is characterised by extensive cloud, heavy rain and 
snow, strong winds, high humidity and cool temperatures. The New Zealand 
mountains are renowned for weather changes catching people out.

THE ELEMENTS

RAIN AND SNOW

The weather in New Zealand’s high country can be quite different from that  
on the lowlands. When mountains force airstreams to rise, the temperature 
drops and clouds form. Higher ridges are often covered by these clouds,  
which produce heavy rain to the west and immediate east of the mountains.  
The annual rainfall over the western high country is more than 5,000 mm, 
compared to approximately 500 mm on the east coast.
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Snowfall and blizzards may occur in any of the mountainous areas of  
New Zealand at any time of the year – not only in winter. In the South Island,  
the winter snowline (the level at which snow persists) is usually around  
1,000 m, rising to 2,000 m in summer.

TEMPERATURES

Air temperature decreases by about 2°C per 300 m of altitude. The bushline  
in New Zealand is generally at 1,200–1,300 m and about 8°C colder than  
sea level.

These actual temperatures are effectively reduced by wind. The wind’s  
cooling effect (wind chill) makes you feel much colder.

In general, southerlies bring colder temperatures with rain or snow,  
followed by cool, fine days. Northerlies are warmer and wetter.

WIND AND CLOUD

Wind and cloud conditions can change dramatically in a few metres across  
an exposed windswept ridge.

• On the windward side, strong, steady winds and cloud may prevail. 

•  On the lee side, winds are usually lighter and cloud may be higher and 
broken. It may be raining in one valley when the sun is shining  
in the next.

In the Southern Alps, steady early-morning winds during fine weather are 
usually caused by cold air descending under the force of gravity. These are 
called katabatic winds, and are generally strongest just before sunrise and 
usually stop at sunrise.

High wind is dangerous. In addition to causing hypothermia and accidents, high 
wind makes communication difficult, so in high wind, groups must stay close 
and seek shelter periodically to confer.

Wind-chill factor 

Wind chill is an estimate of the excess cooling caused by wind. Heat is carried 
away from the body as wind speed increases. This drives down the skin 
temperature and the internal body temperature, possibly resulting in frostbite 
or hypothermia. As an example, if you have a wind speed of 20 km/h and an  
air temperature of 0°C, you can expect a wind-chill factor of about -5°C.  
Wind chill can cause fatalities.
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WEATHER SIGNS

LEARN TO OBSERVE THE WEATHER

In the outdoors, you often can’t see much of the sky because trees or valley 
sides limit your view. You may not notice weather changes until they are well 
advanced. It is important, therefore, that you observe the weather at every 
opportunity and learn to interpret the wind and cloud patterns.

When interpreting weather signs, take both the clouds and wind into account,  
and note any gradual changes.

High-cloud signs

The wind that you experience is affected by the landforms around you. It may be 
quite different from the general wind flow associated with the pressure system. 
You can get some idea of the strength and direction of the general wind flow by 
observing cloud movements.

Movement of the highest clouds is often difficult to see. Wispy cirrus clouds, 
which look like streamers or horses’ tails (they are commonly known as mares’ 
tails), indicate strong, high-level winds and are often the first sign of bad weather. 
Northerly winds at high levels are also usually a sign of bad weather.

 

If a southerly front with associated bad weather has passed through, cumulus 
clouds (fluffy, isolated shapes in a blue sky) indicate a settled period, so trips  
above the bushline may be done safely.

Figure 29 Mares’ tails (cirrus clouds) mean that bad weather may be coming.
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Low-cloud signs

The gradual thickening and lowering of the cloud base is an ominous sign.  
The sun or moon starts looking dim or watery as it gradually becomes  
obscured by the thickening cloud.

Lenticular clouds (smooth, lens-shaped clouds) known as hogs’ backs, which 
form over mountain tops or on the lee side of the tops, are associated with strong 
winds at that level. As bad weather approaches, they usually become bigger.

If you see hogs’ backs getting bigger, you probably need to revise your plans  
for the next day if you were planning to be above the bushline.

Figure 30 Cumulus clouds are formed by rising air. Fluffy white clouds on the horizon 

often occur in fine weather, but they can develop dark bases that result in showers 

(possible in this photo), or continue developing into thunder clouds.
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Figure 31 Hogs’ backs (lenticular clouds) signify strong winds, and possibly rain.
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HOW TO READ  
WEATHER MAPS

You need to be able to understand and interpret weather maps, particularly if 
you plan to go on long trips where you cannot get regular forecasts. Prognosis 
maps, which forecast weather at sea level, are usually best.

Mountain forecasts are not as reliable as lowland forecasts, as there is less 
information available and there are more factors at work. By observing the 
patterns, you will be able to predict more accurately what is likely to happen.

Figure 32 Weather systems 
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PRESSURE SYSTEMS

New Zealand weather is dominated by the movement of areas of high pressure 
(known as highs, anticyclones and ridges) and areas of low pressure (known  
as lows, cyclones, depressions and troughs). They nearly always move from 
west to east.

Highs are characterised by fine weather – little wind and clear skies. They are 
usually preceded by cool southerly airstreams and are followed by warm,  
moist northerlies, then by a cold front leading into the next high.

Isobars

Isobars on weather maps are lines of equal barometric pressure, measured 
in hectoPascals (hPa). They indicate areas of high and low pressure and the 
positions of fronts.

You can get some idea of the wind speed from the isobar spacing: the closer 
together they are, the stronger the wind.

In New Zealand, wind flows clockwise around areas of low pressure and 
anticlockwise around areas of high pressure. Meteorologists regard pressure  
below 980 hPa as an intense low (bringing wind and rain or snow) and above 
1,030 hPa as an intense high (bringing fine weather but possibly with wind).

Fronts

Fronts are the boundaries between two air masses. These air masses have 
different pressures and will displace the air mass that they are moving into.

Cold fronts (cold air moving under warm air) bring more intense weather but 
tend to pass quickly. When the clouds show that one is approaching, it may be 
best to seek shelter and wait for it to pass. Learn to read and understand the 
cloud types and formations and take them into account when planning your trip, 
and during it.

A front or pressure system typically travels at about 40–50 km/h. It usually  
takes 12–24 hours from the first sign of cirrus clouds to the onset of rain.

The average period between successive fronts is 6–10 days. However, there is 
great variation in the speed and direction of movement of the pressure systems. 
Several fronts may follow in quick succession without any fine weather  
between them.

The movement of a typical front or pressure system is shown in the following 
simplified weather maps.
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HOW TO READ THE WEATHER

FINE WEATHER

In Figure 33, a high is centred on the North Island and covers most of  
New Zealand. Within the high there will usually be clear skies, relatively  
high temperatures, very light winds and a hazy layer up to a height  
of 2,000–3,000 m.

Mist

Sometimes there is stratocumulus cloud (a layer of lumpy cloud) on the 
windward side of the main divide. This cloud is not very thick, and hilltops 
higher than 1,000 m may be in the clear. 

The moisture content of stratocumulus clouds is quite low. It may be damp  
and foggy, but walking in this cloud is not unpleasant. During the day, the  
cloud will tend to lift owing to surface heating, and may break up or become 
fair-weather cumulus.

Figure 33 A high-pressure system covering the country means fine weather.
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Dew and frost

When the sky is clear, the ground cools down at night. This may lead to heavy 
dew or, in autumn and winter, frost. Early-morning fog or patches of mist are 
also common in low-lying areas during the winter months.

After a period of clear, cold weather, the absence of frost or low temperatures 
at night is often the first sign of worsening weather.

DETERIORATING WEATHER

 

As the front approaches

The weather as the front approaches is usually characterised by:

• Decreasing pressure (check your altimeter or GPS during a lengthy stop)

•  Increasing north to northwest winds, bringing warm moist air over the country

•  Developing stratocumulus cloud over and to the west of the high country, 
with eastern areas remaining fine with light winds

• Developing cirrus clouds with the approach of the depression

Figure 34 Dark clouds are a sign of deteriorating weather.
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•  Thickening and lowering stratocumulus, which pours through mountain 
passes and produces drizzle and rain in western areas

•  Freshening north to northwest winds, which may reach gale force in  
exposed places

Sometimes hogs’ backs form several hundred kilometres ahead of the front. 
They can give dramatic warning of bad weather coming and should signal  
that it is time to review your planned route.

In the front

As the front moves across your area:

•  The wind changes rapidly to the southwest and the temperature drops.  
This is a key indicator of the front passing

•  There will be rain, or sometimes thunderstorms, with heavy rain and  
hail. In the high country, there may be sleet and snow

Figure 35 The high has now moved to the east and a front has moved up from  

the southwest, bringing stronger winds and increasing cloud and rain.



CH
A

P
TE

R
 9

 | 
 W

E
A

T
H

E
R

107

IMPROVING WEATHER

•  Behind the front, the pressure begins to rise (check your altimeter  
or GPS).

•  The weather improves fairly rapidly, although scattered showers  
may continue for some time.

•  The southwesterly winds gradually decrease and fine weather with  
light winds develops as the next anticyclone moves onto the country.

WEATHER FORECASTS

There are many useful sources of weather information that can be consulted 
prior to leaving for a trip. Television and newspapers provide forecasts for 
the regions and population centres, however the internet may prove the most 
useful source of information for mountain forecasts.

The New Zealand Meteorological Service prepares weather forecasts of  
several types. Its free site, www.metservice.com, provides detailed forecasts  
for the main mountain areas.

Figure 36 The front has now moved to the east and a new high-pressure zone  

(anticyclone) is bringing improved weather.
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With improved cellphone networks and technology advances, websites and 
apps are accessible from some mountain areas, but generally weather forecast 
options in the mountains will be limited to phone (satellite or cell), mountain 
and hut radios, some satellite messenger devices and transistor radios.

 
•  Phone. MetService New Zealand has an 0900 phone service (calls cost) 

providing forecasts for regions and mountain areas.

•   Mountain radio. Groups carrying a mountain radio can hear a mountain 
weather forecast at ‘sched’ times.

•  Transistor radio. National Radio broadcasts mountain forecasts for the 
following 24 hours at 4.05pm daily. Visit www.radionz.co.nz/listen/amfm to  
see frequencies in your area.

•  Long-range forecasts. These forecasts indicate the weather that can be 
expected over the following few days. Treat any times given for expected 
changes with caution. Obtain the most up-to-date forecast for the area  
you plan to go into. See Appendix II: Contacts.
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You can develop many skills that will make your outdoors experiences more 
enjoyable. You need to practise these skills and learn how to use your equipment.

Traditionally, New Zealand’s vibrant club network has enabled experienced 
people to hand on their outdoors skills to beginners. If you don’t belong to a 
club, you will need to find other ways of learning. A manual is one way, but it  
is no substitute for going on trips with experienced people.

PHYSICAL FITNESS

CHOOSE YOUR TRIP CAREFULLY

A trip that is within your capabilities will make you tired but relaxed. A trip that 
is too demanding will make you physically and mentally exhausted. If you haven’t 
been tramping or hunting for a while, plan an easy trip. 

TRAINING

There’s nothing like walking to get fit for walking. If regular outdoors trips are 
not possible, carrying a moderately heavy pack up and down steps or over hills 
is a good substitute. Jogging will help develop your general fitness and your leg 
muscles, but it is little help for carrying a pack. 

You may need to condition yourself for a particular trip; for example, training 
specifically for climbing steep hills or carrying a heavy pack.

WALKING STYLE

How can experienced trampers and hunters walk all day carrying a heavy  
pack without becoming exhausted? Physical fitness is part of the answer,  
but there are various other skills, too.

There is a lot to learn about how to walk. One way is by following experienced 
trampers or hunters. You should watch how they walk, also noting where they 
put their feet. Their pace may be quite slow, but they keep going and don’t  
have to stop very often.

SPEED AND RHYTHM

Aim to finish the day walking at the same speed as when you started. A group 
should walk at a speed that everyone finds comfortable for long periods. If  
the group begins to spread out, move the slower people closer to the front.  
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Re-group after crossing an obstacle, such as a fallen tree. 

Try to keep the same rhythm whether you are walking uphill, downhill or on 
the flat. You can do this by taking shorter steps when walking up steep tracks. 
You’ll probably find that your arms swing rhythmically as you walk.

Aim to keep your breathing and your heartbeat even. If you start to puff when 
climbing, either take shorter strides or slow down. 

PLACING YOUR FEET

•  Scan the track in front of you 
to pick the easiest route. Make 
the best use of footholds such 
as roots and depressions. When 
you are moving from rock to 
rock down a streambed ( r̀ock 
hopping’), you need to be very 
alert, always planning a few 
steps ahead so you can shift your 
weight quickly to the next foothold 
if a rock moves under your feet. 
Some surfaces are particularly 
dangerous, such as steep 
tussock-covered slopes,  
wet logs, greasy rocks and loose 
small stones on a rocky surface.

•  Whenever possible, place your 
foot flat on the ground to spread 
the weight over your whole foot.  
If you walk uphill on your toes, 
you will strain your calf muscles.

•  When walking down gentle but slippery slopes, lean forward slightly at the 
waist and bend your knees so that your weight is on the balls of your feet. 
This increases the friction, whereas your heel may slip if you put weight on  
it first. This is especially important when you have a heavy pack.

•  When travelling up or down steep, slippery slopes, turn side-on to the slope, 
step sideways and keep your feet more or less in line to keep your balance. 
Kick in the uphill-edge of your boot. 

•  Rocks in stream beds are often slippery. For a more secure foothold, place 
your foot between rocks, but be careful not to jam your boot. Sometimes the 
only way to avoid slipping on icy rocks is to choose rocks that lie just below 
the stream surface. 
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be essential when walking in difficult 

terrain.
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TREKKING POLES

Telescopic trekking poles reduce the strain on your hip, knee and ankle joints 
when walking downhill, and can help you walk uphill, too. See Chapter 6: 
Equipment, page 75: Trekking poles. 

CHOICE OF ROUTE

THE BIG PICTURE

You may save time and energy by staying above the bushline rather than just 
walking along the valley floor, or running down a shingle slide rather than 
taking a route through the bush. Be cautious of some seemingly open areas,  
as they often indicate old windthrow with re-growth and bush lawyer.

Often you need to identify a feature that will act as your reference point for 
leaving a ridge or the valley floor; for example, a slip on the other side of the 
valley. Identifying a hut’s location from a distance sometimes saves hours.

Classic route choices that usually work are:

• Ridges rather than gullies (less water and more open bush)

• Virgin bush rather than regenerating bush (less undergrowth)

• Deer tracks, especially around obstacles such as waterfalls

Learn to recognise patches of manuka, gorse or matagouri from a distance,  
and walk around them rather than through them. 

RIDGE TRAVEL

Ridge travel is relatively simple going uphill. All spurs converge and lead to the 
same place – the top. Going down ridge systems in the dark or in thick bush 
without the aid of a track or markers is an altogether different and more difficult 
proposition. 

It is very easy to be led astray from the intended route by taking the wrong 
spur. This is especially so on broad or otherwise ill-defined ridges. The result is 
often a long slog back uphill to find the ridge-proper, as the spur you have been 
travelling on steepens and runs off into a creek. Using a bearing and/or paying 
careful attention to the surrounding terrain will help prevent this scenario.

If you are reversing a route down a ridge system and must descend the correct 
spur to reach camp, it may be prudent to somehow mark on the way up 
(perhaps by a boot scrape) where this spur joins the main ridge, to aid detection  
of the correct turn-off on the descent.
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STREAM TRAVEL

The reverse of the above applies to streams. All streams will converge and lead 
down to the valley. Going upstream, however, you are presented with multiple 
choices, so navigation and situational awareness is paramount to avoid taking  
a wrong fork. 

When looking for a stream/river junction whilst travelling downhill, travel with 
one stream on your left and the other on your right (if possible). This way, you 
will not be able to miss the junction.

MICRO-ROUTE FINDING

There are many small energy savings that can add up over a day’s walking,  
such as:

• Going around obstacles such as slippery logs or rocks

• Zig-zagging rather than going straight up or down steep slopes

• Going down short, slippery sections of track using short steps

•  Moving slowly and deliberately when travelling through supplejack  
(a climbing, woody plant) or bush lawyer – don’t fight the bush

Windthrow

Sometimes windthrown trees block the route. Climbing over and through fallen 
trees is slow and tiring. After a major storm, seek advice from people who know 
the area well about the best route to take.

If you have to travel through windthrow, try to get around the root end of a 
fallen tree, because it is often clearer there. Take care on slippery tree trunks, 
especially if you have a heavy pack. 

Windthrow often obscures the track, so take your time relocating it on the other 
side. This is often where people lose their way.

RESTING

Experienced trampers usually aim to establish a pace they can maintain 
comfortably for 30 minutes to an hour before needing to rest, refuel and 
rehydrate. If you keep rest stops to two or three minutes, you’ll find that your 
muscles haven’t stiffened and it is easier to get going again. When stopping  
for any longer, it usually pays to put on more clothing before you cool down.



114

RESTING WITH A HEAVY PACK

You don’t have to take your pack off and sit down to rest your shoulders.  
You can take the strain off your shoulders by:

•  Standing with your feet apart, bending at the waist until your back is  
almost parallel to the ground, and placing your hands on your knees

• Resting your pack on a bank or log

Try lifting your pack from underneath with both hands. If you feel pins and 
needles in your fingers, your pack is probably cutting the circulation to your arms.

MANAGING YOUR 
TEMPERATURE

Thermal control, or the ability to maintain a stable body temperature whilst 
tramping, varies between individuals. If you quickly become uncomfortably hot, 
keep this in mind while dressing for the conditions and terrain ahead. As you 
heat up, you can regulate your temperature by stopping and removing a layer or 
two, or on the move by taking off a hat, unzipping a coat or jumper, opening zips 
or rolling up sleeves – anything that will increase the airflow across your skin. 
These last procedures can be reversed as required without needing to interrupt 
the tempo of your walking. 

LOCATION AWARENESS

Location awareness means knowing 
where you are at all times. It is a 
critical outdoors skill and is much 
more than using tools such as a map 
and compass or a GPS. It requires 
knowledge, observation and memory.

KNOWING YOUR 
SURROUNDINGS

The key to knowing where you are at 
all times is consciously identifying your 
surroundings and being constantly 
observant. If you know where you’ve 
been, you should know where you are.

Figure 38 Location awareness  

is important to ensure you stay  

on track.
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1. Find a starting point, such as a road end or a hut. 

2.  From that point, look around and identify features that you can use as 
reference points; for example, the direction a stream is flowing, the  
position of a mountain peak or the lie of a valley floor. 

3.  Identify your current location in relation to these points of reference;  
for example, the stream flows from left to right, the mountain peak is  
to your left and the main valley is straight ahead. When you move away  
from your starting point, you can use these reference points, and others,  
as markers to orientate yourself as you travel.

4.  If you can’t see beyond the bush canopy, or if visibility is poor, use much 
closer reference points, such as a stream confluence or a track junction.

STARTING OUT

Develop your location awareness by:

• Reading the map at home and envisaging your planned route

•  Walking the route with a map, starting from a known point on the map

• Comparing the natural features with what you see on the map

•  Comparing distances on the map with distances on the ground.  
Compare distances between contour lines (see Chapter 11: Navigation,  
page 134: Contour lines) with the steepness of the valley sides

•  Timing how long it takes to walk a specific distance on the sort of track you 
are on. Use the map scale to calculate the distance to an identifiable feature 
and estimate how long it will take you to walk there. This will help confirm 
your position on the map later. For example, if you calculate how long it will 
take you to reach a stream junction, you will have a better idea of locating it. 
Experienced trampers aim to calculate times within a 10% margin of error

MOVING THROUGH UNTRACKED BUSH

The ability to find a route and maintain location awareness in untracked bush 
is best acquired by going into such areas with people who have the requisite 
experience, knowledge and skill to do so with confidence. Ask questions, 
observe their technique, and seize any invaluable opportunity to take the  
lead, with guidance.

After the trip, write down the features that you saw and note them on a map.

Natural features

Valleys, peaks, ridges, rivers and lakes can be landmarks that make it easier  
to travel through the bush. Other indicators such as the sun, wind direction,  
the direction that the river is flowing, and cloud movement can help you to 
identify where you are at any time. Using natural features can make  
route finding in untracked country very satisfying.
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Vegetation

Forests in New Zealand range from the lush Northland kauri forests to the 
open beech forests of the South Island. The forest type will affect your group’s 
speed. 

• Thick patches of supplejack may force you to crawl.

• Some areas are notorious for ongaonga (native stinging nettle).

•  South Island bush often has impenetrable patches of regeneration. Many 
historic routes are almost impassable now that there are fewer deer.

•  In some areas, ridges with subalpine vegetation can be very difficult to  
move along.

Observe the vegetation.

•  Tree type, size and shape will change as you ascend, indicating your altitude. 
These can be useful clues in poor visibility.

• Leaning trees may indicate the direction of the prevailing wind.

• Absence of trees may indicate an avalanche path.
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The skills of navigation involve knowing where you are, where you want to 
go and how to get there. Various tools help this process. A map, compass 
and watch are basic; an altimeter, topographical mapping app and a Global 
Positioning System (GPS) (see Appendix III: Additional Information, page 237: 
Global Positioning System (GPS)) are useful extras. However, no tool is a 
substitute for map-reading skills.

Most experienced hunters and trampers always know roughly where they are 
through observation and familiarity with an area. When they venture into the 
outdoors, they require special navigation skills and knowledge.

Ridges, rivers, lakes, peaks and valleys are features that make it easier to 
travel in the outdoors. Other indicators, such as the sun, wind direction, cloud 
movement and the time of day, can also help you to navigate. 

Attending a navigation course is a good way to start developing navigation skills. 

Figure 39 People often use natural features to locate their position.
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FINDING A ROUTE

Finding yourself off-route or lost can be traumatic and embarrassing, and can 
put people at risk. Experienced hunters and trampers may seem to have a  
‘sixth sense’ about direction and location, but they have many learned skills. 
See Chapter 10: Tramping Skills, page 114: Location awareness.

WALKING ON TRACKS

Metal or plastic markers nailed to trees mark many tracks. The frequency and 
types of markers vary; there may be one every few metres or they may be only 
in places where the route is unclear. In popular areas, tracks become well worn 
and markers may be unnecessary.

 

Figure 40 Contour map showing a range, ridges and spurs
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Tracks may also be marked with cairns (piled stones) or poles (used above 
the bushline). Track junctions are sometimes marked with three markers, but 
markers can occasionally fall off, so look out for other signs too. If you cannot 
see the next track marker, turn around. You may get the lie of the trail from 
the markers placed for those travelling in the opposite direction. Markers 
positioned sideways usually suggest a turn. 

Fluorescent tape sometimes marks possum lines or bird surveys. These are  
not usually tracks.

WALKING IN UNTRACKED TERRAIN

Sound planning is essential. Study maps, aerial photos (available from New 
Zealand Aerial Mapping and also available on Google Maps) and trip reports. 
Contact the local DOC office or controlling authority of the area for the latest 
information. 

Figure 41 Track markers (a) Bush-track markers (b) Cairns indicating where people  

have crossed the river (c) Snow poles in summer (d) Snow poles in winter

(a)

(d)

(b)

(c)
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Plan to travel on spurs or ridges; they are generally easier to navigate and 
provide a handrail to follow (see page 139: Handrails).

Avoid descending into headwaters of rivers because the route is likely to  
be steep and difficult. Gorges, waterfalls and cliffs may be impassable. 

If you plan to return by the same route, build cairns at crucial points such  
as the tops and bottoms of spurs. Remove them when you return. 

BE OBSERVANT

Your primary navigation tools are your eyes and your brain. Don’t rely on the 
experienced group members to do the route finding. Take your turn, and:

• Gain experience at spotting markers and following tracks

• Stop occasionally at a viewpoint to compare the terrain with the map

•  Glance back regularly so that you know what the route looks like if  
you have to return

• Read your map and anticipate the features that lie ahead of you

Each group member should be aware of where they are at all times.

Times to be careful

You are more likely to lose the track when walking downhill because spurs tend 
to diverge from the main route (the ridge). 

Sometimes it pays to leave one person or the main group at the last marker or 
the known track, and have others scout ahead to find the next marker or section 
of track. This can be useful when:

• The track is indistinct and there is no worn path

•  You are crossing slips, streams or clearings. The track may start directly 
across or it may start to the right or left

• Crossing a fallen tree

• Visibility is poor, such as when descending a spur in the mist

Everyone should always remain within sight or talking distance.

HOW LONG WILL MY TRIP TAKE?

An important part of trip planning is judging how long the group will take on 
each section. Some guide books and signposts give times, but they can be 
misleading. Compare how long you’ve taken on the first section of the trip  
with the time indicated and adjust other times accordingly.
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Estimating time

As a guideline, an average group will walk:

• 4–5 km/h on a smooth, wide track

•  2 km/h on a rough track, or even slower in untracked terrain or a track  
with fallen trees (windthrow) across it

•  300 m of elevation per hour uphill, added onto the horizontal time. You can 
calculate this by allowing four minutes per contour line on the Topo50 map series

• 400 m of elevation per hour downhill. Allow three minutes per contour line

These times may vary considerably depending on the fitness level and abilities 
of group members; for example, older people may be slower downhill than  
they are uphill. 

Other factors should also be considered:

•  Large groups may take longer because of delays at swing bridges,  
river crossings and fallen trees

•  It takes longer to cover the same map distance on a sidle track than  
a valley track, as sidle tracks wind around every small valley and spur

In untracked terrain, it may be difficult to estimate time unless you have 
previously experienced similar terrain. Always allow more time than your 
calculation. You should record your own times and develop rules of thumb  
that work for you, especially when carrying a full pack.

Counting paces

How detailed you make your estimate depends on the need. Finding an exposed hut 
in open terrain and poor visibility may require you to count paces (or double paces). 

You need practice to learn how long your paces are in different terrain. You 
should:

•  Establish a personal base for 100 m on flat ground; for example, 110 paces 
or 55 double paces

• Add to or subtract from that base for different terrain

•  Develop a counting method for pacing several hundred metres; for example, 
placing small stones in your pocket to mark each 100 m

•  Use the pacing technique for short distances only – less than about 500 m

FINDING YOUR DIRECTION USING THE SUN

If the sun is even vaguely visible, you can use it to find your direction. The key 
point to remember is that the sun is in the north at noon.

1.  Point the 12 on an analogue watch towards the sun. In summer, take an 
hour off for daylight saving. If you don’t have an analogue watch, you can 
visualise where the hour hand would point.
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2.  Estimate the halfway point between the 12 and the hour hand.  
This is roughly the direction of north.

3. Estimate the direction you want from this point.

WHAT IS A BEARING?

A bearing is a direction measured as the angle between the north line  
and a direction-of-travel line. The angle is measured in degrees clockwise  
from the north line; for example, a bearing due east is 90°.

Often you can find the direction you want to travel by using only the map,  
and you can follow the course without a compass. Orientate the map as 
explained on page 133: Orientating a map.

Sometimes you need to use a compass to find the direction that you want  
to travel, such as in featureless bush on the flat, or in mist. 

Two types of bearings can be used:

•  Grid bearings, which you measure from grid north (shown by the  
grid lines on the map)

• Magnetic bearings, which you measure from magnetic north

You must always be sure of which type of bearing you are using. Be consistent 
with your choice to avoid navigation errors.

In this manual, we will describe navigation using grid bearings, which is the 
more common method. Practice this method until it becomes second nature. 
You can determine bearings from either the map or the ground.

Figure 42 Using the watch method to find north without a compass
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COMPASSES

The magnetic compass is an important aid to route finding. If bad weather 
obscures the sun, stars or land features, you can still navigate with a compass. 
You should carry one and know how to use it.

Magnetic compasses have a needle that usually has a red end (often luminous). 
These compasses work on the principle that the needle’s red end always points 
to magnetic north. 

Compass accuracy varies by 2° at best; sometimes more when there are 
magnetic anomalies affecting the needle.

In New Zealand, the needle tries to point through the earth to magnetic north, 
so New Zealand compasses are weighted to keep the needle horizontal. 
Northern hemisphere compasses without weighted needles are difficult to  
use in New Zealand. 

Several types of magnetic compass are available. The most practical one for 
outdoors use is the adjustable-dial compass.

ADJUSTABLE-DIAL COMPASS

This is the most popular style of compass for navigating in the bush. In addition to 
the pivoted needle, adjustable-dial compasses have a graduated circular dial (the 
compass housing) that can be adjusted relative to the base plate of the compass. 

Compass housing

The compass housing is made up of the following parts.

•  Cardinal points. Located on the top of the compass housing are the four 
main cardinal points: north, south, east and west. 

•  Adjustable dial. The adjustable dial consists of a series of figures marked 
against the black background at 2° intervals and numbered clockwise every 
20°, from 0–360°.

•  Orientating arrow. The orientating arrow is the red arrow on the base of the 
compass housing. Some compasses have two luminous strips for use at 
night.  

•  Orientating lines. The orientating lines are the black lines running parallel 
with the orientating arrow. These lines are necessary to plot and obtain 
bearings from the map, and also to orientate a map.

•  Magnetic needle. The magnetic needle is painted white and red. The red end 
usually contains a luminous dot and indicates magnetic north. The needle 
rotates on a small pivot.  
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Base plate

The base plate is made up of the following parts.

•  Aid lines. The aid lines are located on the outer edges of the base plate.  
They are used to help measure distance on a map.

•  Romers. Romers (small grid lines drawn to a specific scale) are located on 
the base plate to help you obtain a grid reference. If used on a map drawn 
to the same scale, they break the grid square down into tenths, helping you 
determine a location.

•  Luminous sighting marks. These are used to align the compass when 
navigating in the dark or at night.

•  Direction-of-travel arrow. This arrow shows the direction that the user 
travels in.

Figure 43 Adjustable-dial compass. Note that each marked graduation represents 2°.
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CARDINAL POINTS

The cardinal points (north, south,  
east and west) are a traditional way  
of describing direction, along with  
the inter-cardinal points (northeast, 
southeast, northwest and southwest).

There are three norths

When people use the word ‘north’, it is 
important to know which one they mean, 
particularly when using a compass.

•  True north is the direction towards the earth’s geographic North Pole.  
This never changes.

•  Grid north is the direction of the vertical lines on a topographic map, and 
is used when measuring bearings on a map. On New Zealand maps, the 
difference between grid north and true north varies between -4° and 4°, 
depending on where in the country you are.

•  Magnetic north is the direction that the magnetic compass needle points. 
This is towards the magnetic North Pole, which is in northern Canada. 

MAGNETIC VARIATION

In New Zealand, magnetic north is 
between 18° and 25° east of grid 
north. The difference is the magnetic 
declination, commonly called the 
magnetic variation, and is also known 
on maps as the grid–magnetic angle  
or G–M angle. Check the map border  
for the magnetic variation in a  
particular area.

For most bush navigation, magnetic 
variation can be taken as 20° when 
using an adjustable-dial compass.

COMPASS CARE

A compass is useful only if you know how to use it. Regular practice is the best 
way to increase your ability and confidence. 

A compass is a precision instrument.

• Don’t drop it or swing it by its cord.

Figure 44 Compass points
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Figure 45 Magnetic variation,  

as shown on most map borders
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•  If stored for a long time near strong magnetic objects or electric fields, 
including in the glove box of a car, it may point to the south rather than  
the north (reverse polarity).

•  In very cold conditions, a small bubble may appear in the damping fluid of 
the needle housing. This often occurs in the cargo hold of an aircraft and 
should disappear when re-warmed.

•  A large bubble may indicate damage to the compass and affect its accuracy. 
This may happen if you leave it in the hot sun and the damping fluid expands 
and leaks out.

• Replace your compass if the needle doesn’t settle or moves erratically.

Things to watch out for

To avoid making such errors as travelling in the wrong direction, identifying  
the wrong feature or plotting incorrect bearings on the map, there are 
numerous things to watch out for when using a compass. Always ask yourself, 
‘Does this seem right?’.

•  Identify which end of the magnetic needle is the north end. A mistake  
could send you in the opposite direction to the one you planned.

•  Check that the north end of the compass needle points north before  
setting out on a trip. The polarity of the needle could have reversed.

• Be careful not to turn the compass dial after setting a bearing.

•  When taking a bearing, keep away from iron objects that may be magnetised, 
such as torches, cameras, knives, rifles, power lines and huts. They could 
deflect the compass needle and cause an incorrect bearing. The heavier the 
iron, the further away you should be when measuring a bearing: 1 m from 
an axe and 10–20 m from a hut. Even an electronic device such as a GPS or 
digital watch can affect compasses. If you doubt the compass’s accuracy, 
identify any potential causes of interference and move away from them.

•  Check that the direction-of-travel arrow is always pointing in the direction  
of the bearing when plotting the bearing on a map.

•  Ensure that the orientating arrow ‘N’ always points to grid north when lining 
up the compass’s orientating lines with the north–south grid lines, as shown 
in Figure 52 on page 139.

•  Write bearings down in case you forget them or accidentally change the setting.

NAVIGATING USING A COMPASS

There are several methods to obtain the bearing that you need to navigate using 
a compass. While an understanding of all methods is useful, it is essential that 
you choose a method that works for you in all terrains and under all conditions. 
It is important to practise this chosen method until it becomes second nature. 
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For ease of understanding, the grid-bearing method of navigation will be taught 
in this chapter. All information about the magnetic-bearing method of 
navigation is in Appendix III: Additional Information.

It is good practice to orientate your map when you are obtaining a bearing from 
it. This will help you confirm that your bearings are correct. You will notice that, 
when your compass is used off an orientated map after obtaining a bearing, 
only a minor adjustment is required for the north end of the magnetic needle to  
be set for either the grid-bearing method or the magnetic-bearing method.  
See page 139: Grid-bearing method, or Appendix III: Additional Information, 
page 229: Magnetic-bearing method for navigation, for the full methods.

MAPS

Most people are skilled at navigating on roads but find navigating in the outdoors 
more difficult. Planning, observation and the skilled use of a map and compass 
are usually essential.

Laminate your map or keep it dry by carrying it in a clear plastic bag. You can 
read it through the bag if you fold it to show the required section. Keep your 
map handy so you can refer to it frequently, particularly when moving through 
unfamiliar or untracked areas.

Maps are used for many different purposes, so they differ in size, scale (see 
page133: Scale) and the type of information shown. Some show only specific 
features such as roads and towns; others, for example, topographic maps, 
provide more detailed information.

Use a pencil to write on a map or plot a bearing on it. On laminated maps,  
you need a pen that will write on the lamination.

TOPOGRAPHIC MAPS

Topographic maps are ideal for bush navigation because they show natural 
features such as hills, rivers and vegetation, and man-made features such  
as huts, tracks and roads. In particular, they are relief-shaded; they show  
a 3-dimensional impression of the land by shading the map as if it were  
lit from the northwest. This helps you picture the shape of the land.  
Topographic maps are compiled by combining official data layers (such as 
DOC tracks, KiwiRail railway lines) and checking these against aerial imagery 
and other data sources. Land Information New Zealand (LINZ) and other 
organisations produce several series of maps.
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Map revision

Maps are revised periodically because of changes in natural and artificial 
features. Use the most up-to-date map available. Check the date on your  
map and be aware that some things may have changed. The LINZ website  
has information on the most up-to-date maps. Corrections can also be  
made through LINZ or via their website www.linz.govt.nz.

Types of topographic maps

You can buy different types of maps for different purposes. Hunters and 
trampers use topographic maps, which are detailed, accurate, graphic 
representations of features on the Earth’s surface. Many of these maps  
are now available electronically. You can laminate printed copies or print  
directly onto waterproof paper.

•  Topo50 map series. This is the metric topographic series of maps which 
cover mainland NZ, Antarctica and many off-shore islands including the 
Chatham’s.The scale is 1:50,000 (2 cm represents 1 km). This is the map 
series most commonly used in the outdoors and the information and skills 
described in this chapter are based on it.

•  Parkmap 273/274. These cover the national parks and conservation parks,  
with a scale varying from 1:25,000 to 1:250,000, depending on the size of the park.

Figure 46 Aerial photo of Lyttelton. Compare this with the maps of Lyttelton.
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•  Trackmap 335. These cover the more popular walking and tramping tracks. 
Scales vary from 1:25,000 to 1:75,000.

In the future, the numbering system of the Parkmap and Trackmap series may 
change to a single numbering system.

•  Topo250 map series. At a scale of 1:250,000 these 31 maps show larger 
areas, covering general terrain features on a smaller scale. They are ideal for 
locating specific areas covered in more detail by the larger-scale Topomaps. 

MAP INTERPRETATION

Map interpretation is about making a connection between the map and the 
physical landscape. The key to effectively interpreting a map is to match the 
features on the map to the features on the ground, and vice versa. 

Maps provide such information about an area as the steepness, the pattern of 
ridges and streams, and the vegetation type. They also show tracks, bridges 
and huts, as well as distances and other information. Some things are not 
shown, but you can estimate them; for example, the size of the catchment area 
upstream helps you estimate the size of the stream at a planned crossing point. 

Figure 47 Topographic map of Lyttelton (1:50,000)
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Figure 48 Map of Lyttelton (1:250,000)

PLANNING

The map is essential to your trip planning. It enables you to plan your route, 
estimate travel times, plan escape routes and gain a general understanding  
of the terrain.

Why would I use a map on a trip?

You learn map-interpretation skills best through experience in the outdoors – 
using maps and relating them to the terrain. Look at your map regularly and 
answer questions such as:

•  What is my position? A map is useful only if you have some idea of your 
position on it. Check your position regularly in unfamiliar areas

• What is the general direction of my proposed route?

•  What is the terrain ahead like? Note the steepness, vegetation, size and 
location of streams, ridges and lakes, and the direction that streams  
are flowing

• How is the terrain that I have just walked through shown on the map?
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Figure 49 Topo50 topographic map symbols

•  Where do the tracks go, and what direction do they take? Do they follow  
or lead to natural features such as ridges, streams or lakes?

•  How far is it and how long will it take me to reach the next hut, stream  
or junction?

• How long did it take me to walk the last section?
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ORIENTATING A MAP

This is an important skill to have and will help when reading map detail.  
A map is orientated or set when it is placed so that the map features match  
the same features on the ground. This means that the map features lie in  
the same direction as the features on the ground. You don’t need to be able  
to read all the map detail to do this.

1. Place the map flat on the ground, if possible, or in your hands.

2.  Identify the same features on the ground and on the map; for example,  
if a peak is on your left, ensure that it is on the left of your position  
on the map.

3. Turn the map so that these features align.

To orientate a map using a compass, see page 139: Orientating a map with  
a compass.

MAP INFORMATION

On the border of a topographic map there is explanatory information that  
helps you read and understand your map. To use a map effectively, you  
must understand this information. In addition to the topics below, there are 
notes on magnetic variation, the date of publication, the series and number of 
the map and an illustration showing adjoining maps.

Scale

A map is a flat plan of the Earth’s curved surface, and shows features in the 
same relative positions as they are in reality. To fit on a map, these features are 
reduced to an image a fraction of their real size. The amount of this reduction 
is called the representative fraction (RF) and is usually stated as a ratio, such 
as 1:50,000. This means that 1 unit on the map represents 50,000 units on the 
ground, so 1 cm on the map represents 50,000 cm, or 500 m, on the ground.

You can convert distances on the map into distances on the ground using 
the linear-scale diagram on the map border. However, slopes affect the real 
distance between points: the steeper the slope, the longer the real distance.

The larger the scale (or the smaller the ratio number), the more detail the  
map will show; thus, the Topo50 map series (1:50,000) shows more detail  
than the Topo250 series (1:250,000).

Symbols 

Maps use symbols to represent features on the ground or to give information 
about the terrain. The explanation of the symbols (the legend) is on the map 
border. For ease of identification, each feature is given a specific colour; 
generally, vegetation is green, water is blue, relief features are orange and 
artificial features are black.
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Contour lines

Contour lines link all points that are the same height above sea level. Maps 
show slopes and heights by using contour lines and ‘spot’ heights. 

The vertical interval (VI) is the vertical distance on the ground between contour 
lines. It may vary between different map series. You need to know the VI on the 
particular map that you are using; for example, it is 20 m vertical on the Topo50 
map series.

The spacing between the contour lines indicates the steepness of the terrain: 
the closer together the contour lines on the map, the steeper the terrain.

The shape of contour lines indicates features such as ridges, spurs and gullies. 
However, features with heights between contour intervals will not be shown  
by the contour lines; for example, a small bump on a ridge must reach a 
contour line height to affect the shape of that contour line. You should develop 
your ability to anticipate small features on your route by reading small changes 
in the map’s contours; for example, knowing when contours represent side 
gullies, spurs, depressions and changes in slope angle. This skill enables  
you to always know where you are as you travel.

GRID SYSTEM

The false point of origin for the present grid system is a reference point 
southwest of New Zealand. All eastings and northings are measured from  
this arbitrary origin, which is assigned a set of coordinates and known as  
the false point of origin. 

New Zealand’s Topo50 map series uses the New Zealand Geodetic Datum 
2000 (NZGD2000) and the New Zealand Transverse Mercator 2000 (NZTM2000) 
projection, which is based on the World Geodetic System 1984 (WGS84). 

Grid lines 

The vertical and horizontal lines drawn on topographical maps are grid lines. 
They form a grid square and provide information that you can use to give a 
grid reference for a particular feature or position on a map. On the 1:50,000 
topographic map series, the marked grid represents 1 km².

Grid lines are numbered at intervals on the map and at the map edges.  
They are called eastings and northings.

•  Eastings are the vertical grid lines that run north–south.  
They determine a position east of the start of the grid system. 

•  Northings are the horizontal grid lines that run west–east.  
They determine a position north of the start of the grid system.
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Grid references

You can use grid lines to find or refer to particular points, known as grid 
references. There are three types of grid reference, depending on how  
many figures are used.

•  Four-figure grid reference. You can identify a grid square by referring  
to the easting line on its left edge and the northing line on its bottom  
edge, in that order. If you get these around the wrong way, you will be 
referring to a different point. A memory aid for the order of easting before 
northing is ‘go along the passage before you climb the stairs’.

In Figure 50, the shaded square is 77 73. This is a four-figure grid reference. 
The reference should also include the map number; for example, Topo50  
BX24 77 73.

•  Six-figure grid reference. Sometimes it is adequate to refer to ‘the hut in 
square 69 36’. However, you often need to be more precise by using a six-
figure reference. This gives a reference within a square 100 x 100 m.

Figure 50 Grid references
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Calculate tenths along the sides of a square with the ruler on the side of your 
compass, or estimate by eye. Ensure you calculate the tenths eastward (left–
right) from the grid line for eastings and northward (bottom–top) for  
the northings.

In Figure 50, ‘Mt Cavendish’ in the square 77 73 is estimated as being two-
tenths of the way from the 77 easting line to the 78 easting line, and seven-
tenths up from the 73 northing line to the 74 northing line. Its grid reference 
is 772 737. A complete grid reference includes the map series and number; 
for example, Topo50 BX24, 772 737. The six-figure grid reference is not unique 
within New Zealand, which is why you may need to provide a complete grid 
reference as well as the name of your location.

•  Fourteen-figure grid reference. On pre-2001 maps using the New Zealand 
Map Grid (NZMG) system, there are seven-figure references or coordinates 
shown, usually in the bottom left-hand corner. When combined, these relate 
to the 14-figure grid references shown by GPSs that, in theory, refer to an 
area of 1 m². (In practice, the common hand-held GPS is not that accurate, 
but it is usually true to within 20 m. See page 149: Global Positioning System 
(GPS)).

You can only read 1:50,000 Topo maps accurately to a six-figure grid reference 
(50–100 m on the ground), so a 14-figure grid reference can be confusing. You 
should therefore learn how to read the relevant six figures from the 14-figure 
GPS grid reference, and learn to convert a six-figure grid reference from the map 
to a 14-figure reference that a GPS can read and process. 

•  A typical grid reference on a GPS is:

 E2670715

 N6135421

• E and N label the easting and the northing.

 E2670715

 N6135421

•  The next two digits (26 and 61) locate the easting and northing, respectively, 
on the NZMG system. That is, they refer to the bottom left-hand corner  
of a particular map in the system.

 E2670715

 N6135421

•  The next two digits (70 and 35) tell us the numbers of the grid lines –  
the easting and the northing – within that map.

 E2670715

 N6135421
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•  The last three digits give the reference, to the nearest metre,  
within the grid square.

 E2670715

 N6135421

Dropping the last digit will give a grid reference to the nearest 10 m, and 
dropping the last two will give a reference to the nearest 100 m, which is  
what we require for our six-figure grid reference.

Thus the full 14-figure grid reference of E2670715 N6135421 gives us a  
six-figure grid reference of 707354, which we can easily find on our map.  
An easy way to remember this is to obtain the middle three digits from  
both the easting and the northing to make up the six figures.

Conversely, to read a six-figure grid reference from a map, add the appropriate 
prefix (from the bottom left-hand corner of the map), and add two zeros on  
the end of both the easting and the northing. This makes 14 figures. Thus,  
using the example above, the grid reference of 707354 becomes E2670700 
N6135400. If you input this grid reference to your GPS, it will be able to  
guide you to that location.

NAVIGATING USING A MAP

To navigate with a map, you need to know your position at all times. This  
means that, in some areas, you may need to carry the map in your hand  
and plot your progress as you walk. 

As you travel, check off any map features that you pass. You should always  
be anticipating what features you will come across. Not all small streams  
are marked, so check for other features too. By following your progress on  
the map, you are more likely to always know where you are. A map is little  
use if you keep it in your pack. The more you use it, the less likely you are  
to lose your way.

You can navigate through most bush areas in New Zealand using only a map, 
but you will need a compass to maintain a direction of travel (see page 139: 
Orientating a map with a compass). 

NAVIGATING BY FEATURES 

Many navigation techniques were perfected in the sport of orienteering. 
Navigating by features is one of these techniques. It involves knowing  
where you are at all times (see Chapter 10: Tramping Skills, page 114:  
Location awareness). Entering orienteering events will improve your  
navigation skills. 
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Types of features

For each navigation leg you plan, you can link features to find your way.  
These features may be: 

•  Lines on the map; for example, tracks, streams, bush edges, ridges,  
spurs, gullies, roads and fences

•  Point features; for example, peaks, small knolls, vegetation patches  
and trigs

Collecting features

Collecting features are such things as rivers, roads and tracks that extend for 
some distance, are easily recognised and cut across your direction of travel. 
These features enable you to know where you are and where you need to go 
next. They often become handrails after aiming off. 

Catching features 

Features just beyond your target that enable you to overshoot and double  
back are called catching features; for example, a river.

Aiming off

Aiming off ensures that you 
turn the right way when nearing 
your destination. This process is 
sometimes required in difficult 
terrain, or if your destination is 
likely to be tough to locate. To 
aim off, you require a collecting 
feature. It is useful in such 
situations as navigating through 
bush to a hut  
by a river. To do this:

1.  Aim to one side of the hut 
when you set your bearing; for 
example, set your bearing at 
265° when the actual bearing  
to the hut is 250°.

2.  Come out of the bush at the river 
downstream of the hut.

3. Turn upstream to find the hut.

You should also estimate the time for both the bush and river sections to check 
that you are on the correct route.

Figure 51 Aiming off
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River Directions

True left or true right of a river is the left or right bank when facing the direction 
the river flows.

Attack points

Attack points are identifiable features that help you mark your way by ‘hopping’ 
between them. In difficult terrain, you may choose attack points that deviate 
from the most direct route to ensure you always know where you are. You may 
need to take a new bearing at each attack point.

Handrails

Handrails are line features such as rivers, bush edges, ridges, tracks and  
roads that you can navigate to and follow along to your destination. 

ORIENTATING A MAP WITH A COMPASS

When you can’t see or identify features, you can use a compass to orientate  
a map.

Grid-bearing method

You can use this method without completely unfolding the map or taking it out 
of its plastic bag.

 

Figure 52 Orientating a map using the grid-bearing method. The orientating  

arrow points to grid north and the needle to magnetic north.
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1.  Ensure the ‘N’ on your compass dial is lined up with the direction-of-travel 
arrow on the base plate.

2.  Place the map on the ground or hold it flat. Place the compass on the map 
so that the long edge of the base plate, or a line in the adjustable dial, sits 
over or is parallel to a north–south grid line. Ensure that the ‘N’ on the dial 
points to grid north on the map.

3.  Turn the map with the compass on it until the magnetic needle points to the 
magnetic variation (the appropriate number between 20° and 25°), as shown 
in Figure 52. For most bush navigation, 20° is accurate enough. 

TAKING BEARINGS FOR 
NAVIGATION

To take a bearing, the grid-bearing method requires you to point the compass 
needle to the magnetic variation on the compass dial. To make it easier when 
using this method, mark a line on the dial to clearly show the 20° mark.  
Some compasses enable you to set the variation approximately with an 
indicator line.

OBTAINING A GRID BEARING 

Directly from the terrain

If you get a temporary look at the next feature on your route, perhaps from a 
break in the bush or cloud, set a bearing without using the map. However,  
you must be sure that it really is the feature that you want to reach.

1.  Hold the compass steady at chest level and point the direction-of-travel 
arrow at the feature.

2.  Turn the adjustable dial until 20° (the magnetic variation) lines up with the 
north (red) end of the magnetic needle.

3.  The grid bearing is now set on the compass and you can read it from the 
adjustable dial at the index line.

4.  You can now follow the bearing to the feature by ensuring that the magnetic 
needle always points to the magnetic variation.

If you can’t determine a grid bearing directly from the terrain, you can 
determine it from the map. 

Directly from the map
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You can use this method without fully unfolding the map, taking it out of its 
plastic bag or orientating it.

1. Find where you are on the map and the direction that you want to go.

2. Place the compass on the map.

• Put the long edge of the base plate along the next stage of the route.

• Have the direction-of-travel arrow pointing towards your destination.

•  Turn the compass orientating lines until they are parallel with the  
map’s north–south grid lines and the orientating ‘N’ arrow is pointing  
to grid north.

3.  The grid bearing is now set on the compass and you can read it from  
the adjustable dial at the index line. Write it down so you don’t forget it.  
You can now put the map aside.

4.  Hold the compass steady and turn yourself around until the magnetic 
needle points to the magnetic variation on the adjustable dial. The  
direction-of-travel arrow now points the way that you want to go.

5.  You can now follow the bearing to your feature by ensuring that  
the magnetic needle always points to the magnetic variation.

Figure 53 Setting a bearing from a map using the grid-bearing method. Note that  

the orientating lines are parallel to the north–south grid lines. The map is laid out  

on the ground to show how the method works, but it is not yet orientated.
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Identifying a feature using a grid bearing

It is often impossible to clearly identify a feature using only a map. However,  
if you know where you are, you can identify the feature by taking a bearing to it.

1.  Hold the compass at chest level and point the direction-of-travel arrow at 
the unknown feature.

2.  Turn the adjustable dial until the compass needle points to the magnetic 
variation. The bearing is now set.

3. Plot the bearing on the map.

•  Place the compass on the map with the long edge of the base plate on 
your present position and the direction-of-travel arrow pointing in the 
direction of the feature on the map.

•  Turn the whole compass around (keeping the edge of the base plate on 
your present position) until the orientating lines are parallel to the north–
south grid lines and the orientating arrow ‘N’ points to grid north.

•  Draw a line along the edge of the base plate to record the bearing on  
the map.

4.  The unknown feature will now lie along the line formed by the edge of the 
base plate. 

Figure 54 A grid bearing of 140° set to a destination or feature. Note that the  

north (red) end of the magnetic needle points to the magnetic variation of 20°.  

This compass is set and ready to use.
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FINDING YOUR POSITION BY TRIANGULATION 
(RESECTION)

If you can identify features both on the ground and on the map, you can often 
find your position by using map-reading skills only. If this is difficult, you can 
find your position by taking bearings to at least two features you have positively 
identified (see page 137: Navigating by features).

The closer the feature, the smaller the margin of error will be for your bearing.

1. Identify a feature and take a grid bearing to it.

2.  Plot this grid bearing on your map using the identified feature as your start 
point, keeping the edge of the compass on the identified feature until the 
orientating lines are parallel to the north–south grid lines.

3.  Your position lies along the line formed by the edge of the base plate, which 
passes through the feature. If you are on a known ridge, river or other long 
narrow feature, your present position is where it is cut by the plotted line.  
If you are not on a recognisable feature, you will need to take bearings to 
one or two more features and use the same process to plot further lines  
on your map. Your position is where the lines cross.

•  If you can take only one bearing, choose a feature 90° from the line  
of the ridge, track or river that you are on or next to.

• If you can take two bearings, select features about 90° apart.

•  If you can take three bearings, you may find that the lines along each 
bearing do not quite meet, but intersect to form a triangle. You will be 
located within the triangle.

Figure 55 Using grid bearings to find your position by triangulation (resection)
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USING BEARINGS

TRAVELLING ON A BEARING

When travelling on a bearing, be careful not to turn the adjustable dial and 
change the setting. Note the bearing beforehand, and check the dial regularly.

1.  Hold the compass horizontally, with the direction-of-travel arrow  
pointing ahead of you.

2.  Turn yourself and the compass until the north end of the magnetic needle 
points to the magnetic variation – for most bush travel, 20° is accurate 
enough. The direction-of-travel arrow now points the way that you want  
to go.

As you travel, adjust your direction so that the magnetic needle remains pointed 
to the magnetic variation at 20°, and follow the direction-of-travel arrow. 

It can be difficult in poor light to keep the compass needle on the mark. Paint  
a luminous dot on it, or mark a line from the pivot (centre) to the 20° mark.  
If marking a line, it should be done with a proper scribe or engraving tool.

Figure 56 Following a bearing of 120° using the grid-bearing method
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Poor visibility

In open terrain and fine weather, it’s easy to follow a compass bearing by 
looking at the terrain ahead, but in thick bush or mist you may find it very 
difficult. You can use one of three methods: 

•  Pick an easily recognisable object, such as a tree or a rock, that lies on  
the bearing and walk to it. Then repeat the process

•  Position the person holding the compass directly behind another person. 
The person holding the compass keeps the front person on course. It’s 
easier to correct the course from behind than from in front. Be careful 
that both people don’t move sideways together, as this can give the false 
impression that you are still following the correct line of travel. You can  
avoid this if the person in front is not too close. It works well in open bush

•  Position a person ahead and within sight, on the direction of the bearing. This 
person stops until the compass-bearer arrives and then you repeat the process. 
This works well in thick bush. Alternatively, the front person marks their position 
before they move on in the direction of the bearing. The front person stops 
when the compass-bearer reaches the marked position. You then repeat the 
process

These processes can be slow, but, with practice, they work well. 

BACK BEARINGS

A back bearing differs by 180° from a 
bearing you are using. You should use  
a back bearing when you want to:

•  Return to your starting point along 
the same line of travel

•  Check the accuracy of your travel 
along a bearing by looking back  
to a feature that you left earlier

•  Re-align yourself with your bearing 
if you have to detour around an 
obstacle

Using a back bearing.

1.  Leave the compass set on the 
bearing that you are travelling on.

2.  Hold the compass at chest level and 
turn yourself 180° until the white 
end of the magnetic needle points  
to 20°, the magnetic variation.

3.  You will now be facing the direction 
that you came from.

Figure 57 Back bearing using a 

compass set on a grid bearing. 

Note that the south (white) end of 

the magnetic needle is being used 

to set the direction of travel.
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DETOURING AROUND OBSTACLES

 

There are many obstacles or hazards that can prevent you from following the 
direct route to your destination – lakes, rivers, bluffs, steep-sided gullies, wasp 
nests and patches of bush lawyer and ongaonga. Many are small enough not 
to adversely affect your line of travel, while others require a major change of 
direction.

There are a number of ways you can detour around obstacles. The following are 
two of the most common methods.

Back-bearing method

You can use this method if you can see back across the obstacle, as with a 
gully, to identify the point where you changed direction. Check this before you 
start the detour.

1. Leave your compass set on the bearing (your line of travel).

2.  Locate an identifiable marker, like a large tree or rock, at the point where 
your course meets the obstacle.

3.  Travel around the obstacle until you are on the other side and opposite the 
marker. You should be on your original line of travel.

4.  To confirm this, take a bearing to the marker, but don’t adjust your 
compass when doing this.

•  If you are directly opposite the identifiable marker, you are back on your 
line of travel. 

•  If you are not directly opposite the marker, you need to aim your compass 
at the marker and move left or right until the compass shows the back 
bearing for the original bearing.

Figure 58 Navigating around an obstacle using the back-bearing method.  

Note that the south (white) end of the magnetic needle is being used to set  

the back bearing to confirm you are directly opposite the identifiable marker.  

The compass is set with a grid bearing of 160°.
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•  Turn around until your compass needle is re-set on your original bearing 
and continue your trip.

Right-angle-bearing method

 

You can use this method when you can’t see back across the obstacle to identify 
the point where you changed direction.

1. Leave your compass set on your bearing.

2.  Turn to your left or right until the needle points at right angles (90º)  
to your original bearing (110° or 290°, respectively, instead of 20°).

3.  To miss the edge of the obstacle, travel with the needle steady on this 
setting and pace out the distance required to miss the obstacle away  
from your line of travel; for example, 55 double paces.

4.  Once there, turn your compass back to the original bearing (needle on 20°) 
and travel on that bearing (parallel to your original line of travel) until you 
have passed the obstacle.

5.  Turn your compass and face back towards your original line of travel  
so that the needle points at right angles to your original bearing (110°  
or 290° instead of 20°). Travel in this direction for the 55 double paces.

6.  Turn back onto your original bearing and continue along your line of  
travel (needle at 20°).

Figure 59 Navigating around an obstacle using the right-angle-bearing method.  

Note that the compass remains set on the bearing of the original direction of  

travel, and that the direction and compass reading changes when the compass is 

pointed at right angles to the original direction of travel. The compass is set with  

a grid bearing of 160°.
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TECHNOLOGICAL AIDS

ALTIMETERS

An altimeter is a barometer (which measures atmospheric pressure) calibrated 
to indicate height above sea level. You need to reset it regularly at known 
elevations because of air pressure fluctuations. It can help you to:

•  Keep a constant height during a traverse in the bush or on the snow in  
a whiteout

•  Determine your position; for example, when you need to turn off a ridge

• Calculate your rate of ascent or descent

•  Forecast a weather change if the altitude reading changes when you  
are stationary

Figure 60 Check off map features as you pass them.
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GLOBAL POSITIONING SYSTEM (GPS)

GPSs’ are now widely available and are more affordable than ever. A GPS can, 
depending on its capabilities, record, store, and display information such as 
location, time and speed of travel, orientation, route taken, waypoints (locations 
of points of interest), altitude, direction of north and other data. You can also input 
information, such as the coordinates or grid references of waypoints you want 
to visit and use them as points to navigate by. This recorded information can be 
uploaded to a computer to allow a user to display a visual record of the information; 
for example, the route taken and the position of tracks. In addition, you can pre-
programme the GPS with information that enables you to navigate to the position or 
destination that you want to go to. Some GPS devices also incorporate the features 
listed in the Satellite Messenger section above, making them a dual purpose, and 
more expensive device. 

Figure 61 An example of a GPS
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PERSONAL LOCATOR BEACON (PLB)

A PLB is another modern piece of emergency equipment, and is intended for 
personal use; such as by trampers, hunters, alpine climbers or other backcountry 
recreationists. When activated by the user, PLDs send out a distress signal on 406 
MHz, which is picked up via satellite. Some models also receive the latitude and 
longitude signals from the GPS system and re-transmit them, which speeds up the 
rescue. Older models, which operated on 121.5 or 243 MHz, are no longer listened for! 
PLBs must be registered (for no charge) with the Rescue Co-ordination Centre New 
Zealand (RCCNZ) at https://beacons.org.nz/. The registration form allows for a contact 
person to be nominated. On activation of the PLB, the contact person should receive 
a call from the RCCNZ to establish the validity of the activation. Modern PLBs cost a 
few hundred dollars and often weigh less than 200 grams. There are several outlets 
around the country that will also rent out PLBs. 

Older models, which operated on 121.5 or 243 MHz, are no longer listened for!

PHONE APPS

There are currently a wide range of smartphone applications aimed at assisting 
backcountry users in the field. These range in sophistication from basic compasses 
to offline topographical maps that allow the user to pinpoint their current location. 
It is becoming more and more common to see backcountry users navigating with 
the assistance of their smartphone. This clearly has benefits in the form of easier 
navigation, more awareness of surrounds and the ability to carry more pre-loaded 
information. But with those benefits also come some caveats such as: 

• Battery life is limited, particularly when using GPS data as this is energy intensive. 

• Susceptible to damage/moisture 

• Less reliable than a GPS for navigation 

•  Do not have communication ability outside of cell phone range, so even if you 
know where you are, you won’t be able to tell anyone like you can with a Satellite 
Messenger or PLB. 

For these reasons, it is always wise to have backup navigation options in the form of 
a map and compass and know how to use them, particularly on longer trips. Phones 
should never be treated as a reliable form of emergency communication when outside 
of cellphone reception (a large proportion of NZ’s backcountry). 
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Mäori regard rivers as taonga (treasures) and as part of their whakapapa 
(genealogy). Rivers bring a special beauty to the New Zealand outdoors, but  
they also pose a special hazard.

Rivers provide natural approach routes to the mountains; routes often follow 
riverbanks and sometimes gorges. On some popular tracks there are swing 
bridges or cableways, but in New Zealand it is often necessary to ford sizeable 
rivers. This risky business requires skill and judgement.

RIVERS ARE HAZARDOUS

Rivers are one of the greatest hazards in the New Zealand outdoors. Errors 
of judgement, usually from overconfidence, often have serious consequences. 
There are, on average, about two river-crossing deaths each year. Of these 
accidents, 80% occur in flooded rivers or side streams.

It’s not only the untrained who get into trouble. Experienced and skilled people 
have drowned after being tempted, against their better judgement, to cross. 

You should not take any river crossing lightly – the risks are too great. You must 
take particular care with children playing in or near moving water. Whenever 
possible, plan to use bridges or cableways to cross rivers.

THE PROBLEMS OF COLD WATER

New Zealand rivers are often only just above freezing point, especially when 
they drain from a glacier. Even a short time in the water causes rapid cooling of 
your legs and feet, resulting in cramping and poor co-ordination.

With deep crossings, the shock of cold water may cause a rapid and involuntary 
intake of breath, creating a risk of drowning from gulping water. It may help to 
splash your face to condition yourself before crossing.

Prolonged crossings, or long gorge trips with many crossings, may lead to 
hypothermia. You can reduce this danger by choosing a route and a method that 
minimises your time in the water.

After deep crossings, it may be best to stop and make a hot drink, change into 
dry clothes and rest.



CH
A

P
TE

R
 1

2 
 | 

 R
IV

E
R

 S
A

FE
T

Y

153

TRAINING AND PRACTICE

Anyone who goes into the outdoors should have training and practice in  
river crossing. You need to be aware of the variety of problems that can occur.  
There is a risk of:

• Being swept away

• Being swept or caught against rocks or logs

• Hypothermia

• Cold shock

• Foot entrapment

Getting into cold rivers is unappealing. However, extensive training, building  
up experience, and observation are the best ways to learn to read rivers 
and develop skills and good judgement. You can practise on dry land by 
going to lectures and demonstrations, but only actual river crossings bring 
understanding of and respect for rivers.

Learn the techniques in a realistic situation where the river is shallow and  
slow, ensuring the hazards are within the capabilities of group members. 
Always choose an area with a good run-out (the stretch of river below the 
crossing), and position ‘lifeguards’ downstream if necessary.

Ensure that all group members practise. You may need to have several  
short sessions, rather than one long one, so that no one gets too cold.

SURVIVAL TECHNIQUES

Practise survival techniques so that you’ll have a better chance of recovering  
if you slip. If you are swept away, it is likely you’ll have to rescue yourself. 
Practise the back-floating recovery techniques (see page 170: Recovery) and  
know how to release the hip belt on your pack while in the water and with  
the pack under pressure.

Encourage group members to learn and practise cardiopulmonary resuscitation 
(CPR).

The danger of overconfidence

Even with experience, there is still a danger of becoming overconfident.  
Treat all rivers with respect. If in doubt, err on the side of safety and caution. 

You should always be prepared to decide against crossing. Little can go wrong 
if you stay on the bank! To be a day or two late home from a trip is a small price 
to pay when the alternative may be your life. Be prepared to sit it out, camp an 
extra night or two and wait until the river goes down, or follow an escape route 
if there is one. If in doubt, stay out.
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RIVER CHARACTERISTICS

SIDE STREAMS

Side streams are deceptively dangerous and conditions can change extremely 
quickly. You may have difficulty crossing them even in normal flow. They may 
cross your route frequently and, if your group spreads out, individuals in front 
may decide to cross without group input.

The tendency for side streams to rise rapidly can trap groups on narrow tracks 
with little shelter. A spread-out group can be split on either side of a river, 
leaving some of the party without shared camping equipment. You should 
consider this when planning your trip, and during your trip if there is rain  
or rapid snowmelt.

THE INFLUENCE OF WEATHER

Rivers change with time and weather. Being able to anticipate these changes 
may influence your on-trip decisions. Always be aware of the weather forecast, 
and learn how to read natural weather indicators (see Chapter 9: Weather). 
Virtually all regional councils have a website that shows the rainfall and river 
flows that have occurred in their local area. Use this and the forecast to  
decide whether to embark on a trip – especially if it involves gorge travel.

Widespread moderate rain can cause large floods, but the arrival of these  
floods is generally well signalled. Sudden water-level rises are uncommon; 
small flows from nearby tributaries arrive first.

Intense localised rain can be very dangerous. Often flow will arrive suddenly  
at a river location from this type of rainfall.

If the rain falls in a distant area, you may be unaware that an increased flow 
is coming. Always consider an escape path if you suspect thunderstorms are 
occurring upstream, or if rain is generally very heavy. This is especially true  
in a steep-sided gorge.

On lowland areas, be particularly aware that heavy rain may be falling in the 
upper catchment without your knowledge, and the floodwaters travelling 
downstream can build into a wave, which can also cause a sudden rise in  
water level.

If snow is present upstream, be aware that warm weather can cause a  
daytime rise in water level due to snowmelt.
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RIVER SECTIONS

Some rivers may be impassable for a few hours only; others may be impassable 
for days. Understanding the type of river will help your decision making.

River characteristics vary along their length. This table generalises  
New Zealand rivers.

RIVER SECTION  CHARACTERISTICS RIVER CROSSING

Upper and  
side streams

•  Often torrents dropping 
steeply in narrow channels 
with waterfalls, gorges 
and steep banks

• Water level can rise rapidly

•  In alpine areas, water level 
often rises steadily during 
the day as snow melts

•  Water level usually drops 
quickly after the rain stops

•  Side streams often drop 
steeply in a short distance 
from the crossing point to 
the main river

•  Usually there are few 
places to cross safely,  
but there are small 
margins of error at  
those places

•  You may find dry crossings 
on boulders in narrow 
places, or you may wade 
through pools below drops 

•  Run-outs are usually 
dangerous

•  You can usually cross 
individually or in pairs

•  If your group is not skilled 
in suitable crossing 
methods, wait until the 
water level drops

Middle •  Wider, deeper flows  
over boulders 

• River forces are powerful

•  Water levels are capable  
of rising quickly

•  Can be affected by 
snowmelt

•  Crossings require careful 
choice of method and  
care with footing

•  The flows and steepness 
often combine to make  
the rivers too powerful 
to cross

Lower • Shingle beds are common

•  Deep and slow, or wide  
and braided channels

•  Sudden rises in water  
level are less common

•  Rain falling in a distant 
location can cause 
unexpected rises in  
water level

•  High water levels may  
persist for many days

•  Often deceptively powerful 
due to high flows

•  Usually there is some 
choice of crossing place
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RIVER DYNAMICS

A more in-depth explanation of river dynamics, including diagrams, can be 
found in Appendix III: Additional Information.

Eddies

It is important to distinguish between the current and eddies. Eddies on the 
river edges and behind boulders have water circulating out of the current 
and back upriver. Eddy lines are where this change of direction occurs. When 
moving from the current these eddy lines can take considerable effort to 
cross, but once crossed, you gain a respite from the current. Be wary of the 
downstream boundary of an eddy, where the water begins to move downstream 
again. It is best to cross an eddy line at the point farthest upstream.

Recirculating water

Recirculating water occurs when water drops over an obstacle, usually a rock, 
with such force it is pushed back up towards the obstacle. This creates strong 
currents flowing directly into the obstacle. Sometimes the flow into the drop 
is smooth, such as over logs or a weir, but there is recirculating water at the 
bottom of the drop that can trap a person. Kayakers call this a hole or stopper. 
Where the water is aerated, your buoyancy will be much less, increasing the 
chance of being sucked under and trapped.

Figure 62 River dynamics showing strainers, eddy lines and various other hazards
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Warning signs

There are some signs that you must never ignore, such as:

• Discoloured, surging water

• The sound of rolling boulders on the riverbed

• Trees or large pieces of debris being carried along

STRAINERS AND OBSTACLES

It’s easy to underestimate the force of a river. People often realise the river’s 
force only when they are pinned against or under an obstacle. This force 
increases exponentially as the river level rises.

Strainers are obstructions in rivers that water flows through but solid objects 
don’t. They include trees, fences, construction debris and narrow spaces 
between rocks. The force of the river can trap people against strainers, and  
even an apparently gentle flow can create a force too strong to escape from. 

Obstacles are objects that stand in the river, forcing the water to flow around 
them. They include boulders, tree trunks, bluffs and bridge supports. People 
carried into obstacles can be injured by the impact of the collision or become 
trapped against them.

Sometimes obstacles are undercut, with the water flowing downwards under the 
obstacle. The current can drag people under and trap them beneath the surface.

RIVER-CROSSING PRINCIPLES

Although both rivers and crossing techniques vary, these principles  
always apply.

•  You must use a decision-making process. Crossing is not a foregone 
conclusion – you must consider various safety issues before you decide  
to cross. While crossing, you must continue to monitor your decision –  
it is better to retreat earlier rather than later.

•  You need sound knowledge to make good decisions. This includes an 
understanding of river characteristics (including river dynamics) and  
the recommended crossing technique (the mutual-support method).

•  Practical experience improves your chances of a safe crossing. Practising 
techniques before you need to use them increases your confidence and 
appreciation of hazards. Attending practical training enables you to learn 
accepted techniques.

• Never cross a flooded river.
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CROSSING WITH YOUNG OR INEXPERIENCED PEOPLE

Leaders of a group that includes young or inexperienced people have extra 
responsibilities. 

•  Young or inexperienced people may regard a crossing as fun without 
realising the potential dangers.

•  Young people are generally more susceptible to the cold, so you may be 
unwise to commit them to a trip that involves extensive river travel.

It is important to have a sufficient number of experienced adults to provide 
support and control during the crossing.

Never cross if the river is more than thigh deep for young people, or if the 
current is faster than an easy walking pace. 

BOULDER HOPPING

Some people, hoping to keep their feet dry, look for a string of boulders leading 
across the river. However, boulders may be unstable or slippery and a fall can 
cause serious injury or death.

Figure 63  Anyone going into the outdoors should have had training and practice  

in river crossing.
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DECISION MAKING

You can avoid many problems by planning a route that uses bridges, wire cages 
or cableways. If you can’t avoid a crossing, talk about possible difficulties with 
people who know the river. Find out about its size, the best crossing places 
and the chances of being delayed. You may have to allow extra time for difficult 
crossings or unanticipated delays.

Plan to use recognised crossing places, but don’t just plunge in – the riverbed 
may have changed. 

DO WE CROSS?

You need to assess whether the river is safe to cross, and whether all group 
members are adequately equipped and capable of crossing safely. Use the  
risk-management strategies outlined in Chapter 4: Managing Risk.

You need to consider river characteristics such as run-out, rapids, state of the 
riverbed, side streams, water force, river shape, hazards such as strainers and 
obstacles, and crossing places. If you decide that crossing is unsafe, consider 
your options; perhaps wait for the river to drop or choose an alternative route.

Waiting

Waiting is often the best option, and sometimes it is the only sensible  
option. New Zealand rivers rise quickly and drop quickly, particularly in  
the South Island mountains and on the West Coast. While you rest and  
have a meal, the crossing may become possible. 

Sometimes you must camp for the night and wait for the river to drop.  
This is a commonly used solution.

WHERE DO WE CROSS? 

Choosing the safest place to cross is vital. Try to view the river from a high 
bank. You may be able to see gravel spits or sandbanks just below the surface 
and get some idea of the depth and position of channels.

It is usually safe to cross in:

• Shallow water (up to knee deep) flowing over level shingle beds

• Shallow water flowing over a boulder bed, with a variable current

• Deeper water (waist deep) flowing slowly over a level shingle bed

•  Deep (above chest height) but slow-flowing rivers that you can easily  
swim across
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Run-out

You mustn’t cross where the run-out (the area the current will lead you to if  
you need to turn back) leads into conditions that are more dangerous. Look  
for another crossing place.

Dangers include:

• Holes scoured out of the riverbed at channel junctions

• Waterfalls or big rapids in the run-out

• Rapids with big boulders

• Partially or wholly submerged trees or branches

• Wire or cables from wrecked fences or river-conservation works

• Bluffs where the river undercuts the base

• Overhanging or steep shingle banks where it will be hard to climb out

•  Large side streams flowing in below the crossing point and increasing  
the river volume

Riverbed

Beware of cloudy or dirty water that hides the bottom. Avoid muddy, sandy and 
silty areas in glacial or pumice rivers (which can have quicksand) and stretches 
of river with snags or boulders. The banks may give good clues as to the nature 
of the bottom.

Look for a crossing place with an even bottom, preferably a shingle bed,  
and smooth, slow-moving water. 

Figure 64 Choose a safe place to cross, with ample run-out and room to  

retreat if necessary.
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You’ll often find a good crossing place where the river starts to widen out, 
such as at the lower end of a pool or after a corner, as finer shingle is often 
deposited there. Gravel spits that lead diagonally across the riverbed often 
make good routes. They sometimes build up just above a change in the gradient 
of the river, or where channels meet or separate.

Current

Judging the current requires experience. If you throw a stick into the fastest 
part of the current and keep pace with it by walking along the bank, you’ll get 
some idea of the speed. If this is more than walking pace, crossing is potentially 
dangerous. Don’t underestimate shallow, fast-flowing water.

Depth

Rivers that are normally easy to cross can become difficult with a small rise in 
water level, because their volume and force will increase considerably. 

If the water is clear enough, you can measure the rise in water level by finding the 
normal-flow line formed by algae on partially submerged rocks and estimating 
how much higher the water level is above this line. A 15 cm rise in water level is 
often enough to make a normally safe crossing dangerous.

Think carefully about any crossings in water deeper than the thigh height of the 
shortest group member.

Crossing between bends

The current is faster and the water deeper on the outside of a bend. You can use 
this to your advantage by planning the crossing between two bends (see Figure 
64) and angling the group so that the flow of the water hits you from behind. The 
current will help to take you across to the other bank. 

Crossing braided rivers

Braided rivers have several channels that meander over shingle, periodically 
rejoining and separating. By choosing your route carefully and crossing  
several smaller braids rather than one big one, you can minimise the danger. 
Look for shingle bars that run diagonally across a braid.

If you cross one channel of a braided river when it’s rising and the next channel 
is uncrossable, you may become marooned on an island. Before starting, be 
aware that you may need to recross each braid.

Braids sometimes change course during floods, so don’t assume that a familiar 
river crossing is the same as last time.

Entry and exit points

Choose a crossing place where you can get into the river easily (and escape 
again if necessary), and where the far side provides an easy exit. Steep banks 
often mean deep water.
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PREPARING TO CROSS

Before you cross, ensure that group members know what to do and that they 
feel comfortable about the crossing. Encourage people to express any fears 
about the crossing. Be aware of those group members, such as non-swimmers, 
who may need special assistance.

Check that:

•  Everyone is wearing clothes that will help make the crossing comfortable  
and safe

• Everyone has packed all equipment securely to keep out water and avoid drag

You may want to practise the crossing on the riverbank first, including agreeing 
on signals in case the river noise makes communication difficult.

GEARING UP

What do I wear?

Keep your boots on to protect your feet and make your footing more secure. 

Loose, baggy clothing such as parkas, overtrousers and other clothing or 
equipment should be removed as they can increase drag if not tightly secured. 
This includes gaiters. Although it will hinder you if you end up swimming,  
you may need a parka for warmth and protection in windy conditions. To  
reduce drag, turn the pockets inside out or fold the bottom of your parka  
up and secure it under your hip belt.

Shorts are preferable, but if you’re crossing several times in cold, windy 
conditions, wool or polypropylene long johns may be better. Wear a warm  
shirt or jersey in cold conditions. Synthetics dry more quickly than wool. 

Equipment

No pack keeps water out for long when immersed. Place a strong plastic bag  
or a pack-liner in your pack and put your gear into it. Tie off the neck of the  
bag to prevent water getting into it.

For extra security, pack all your gear into smaller plastic bags first, securing 
them by twisting the necks tightly, bending them double and tying off with  
wire twists, rubber bands or cord. Dry bags, as used by kayakers and other 
white-water users, are an alternative to plastic bags. 

Some modern packs enable you to carry your sleeping mat strapped to the 
bottom of the pack. This creates too much drag in deeper water and gives 
too much buoyancy, lifting your feet off the riverbed. Before crossing, tie the 
sleeping mat to the top of your pack. You may need to go further and repack 
completely, placing all light items near the top.
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WEARING YOUR PACK

Your pack is your ‘lifejacket’ or buoyancy aid. Don’t take it off or let it go  
unless it is trapped, as you may have difficulty staying afloat without it. 

Most modern packs come with hip belts and chest straps with quick-release 
buckles. Before you cross, unfasten the chest strap and loosen the shoulder 
straps a little so that you can get your pack off more easily if you have to. 

Hip belts 

There are advantages and disadvantages to leaving your hip belt done up,  
but it is generally better to keep it done up. Practise releasing it quickly.

 ADVANTAGES DISADVANTAGES

Done up •  You do not need to hold 
your pack down if you  
end up swimming

•  It is easier to swim 
because your arms  
are free

•  In a swept-away 
emergency, you should 
retain your pack so you 
have all your gear to use 
once back on shore

•  You have to release the 
buckle if you need to  
get out of your pack

Undone or  
no hip belt

•  You can get out of your 
pack easily if it becomes 
trapped

•  Your pack may float 
up and push your head 
underwater

•  You are more likely to  
lose your pack

 

RIVER-CROSSING METHODS

Even on easy crossings, if the water is more than knee deep you should  
use the strength of the group to make the crossing easier and safer.  
Although some people may feel confident, others may appreciate support.

All river-crossing methods have their advantages and disadvantages,  
and in difficult conditions, no method is absolutely safe.



164

If you plan a trip into an area where you may face difficult river crossings, seek 
advice from experienced trampers, possibly through a tramping club. They may 
advise you on a better route.

ROPES CAN BE DANGEROUS

Using a rope as a crossing aid in rivers can be dangerous. Few people are 
sufficiently skilled to use them safely. In most cases, if you can’t cross a  
river safely using the recommended support methods, ropes are unlikely  
to be a safe alternative. 

The dangers of ropes are:

• Snagging on rocks, logs, trees or posts

• Pulling people under the water when under tension

• Pulling the belayer into the river

• Entangling swimmers

MUTUAL-SUPPORT METHOD

The mutual-support method provides a backup for people who may lose  
their footing during a crossing. If you slip or lose your grip, your companions 
can support you.

Before you enter the river, practise linking up, moving forward and retreating, 
as described below. With a large group, it may be necessary to cross in two  
or more equally strong sub-groups. 

Figure 65 The recommended mutual-support method. Note the mix of people  

with and without packs to better show how a group should link up and how the  

holds are applied. Also note that the water level is always higher on the upstream 

side; this will be even more noticeable in faster water. 
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There is some advantage to keeping the upstream person slightly forward of  
the next, and so on down the line; that is, slightly off parallel to the current.  
This uses the current to push the line across the river rather than back towards 
the bank.

The mutual-support method has two acceptable variations.

Using hip belts or pack straps 

This method (see Figure 66 (a)) is the preferred variation, especially in deep 
water. It’s quick to set up, as it only requires normal equipment and gives good 
support if anyone stumbles or slips.

1. Line people up with:

• A strong person at the upstream end of the line

• The strongest, most experienced person next to them for extra support

• Another strong person at the downstream end

• The rest of the group in between

2. Undo chest straps and loosen shoulder straps.

3. Check that hip belts are done up.

4.  Insert arms between each neighbour’s pack and their back, and grasp either 
their hip belt or their pack strap (down low) on the side farthest from you.

5. Move into the river as a single unit. 

Figure 66 The recommended mutual-support method. Note the mix of people  with  

and without packs to better show how a group should link up and how the holds are 

applied. Also note that the water level is higher on the upstream side; this will be  

even more noticeable in faster water. (a) Rear view. (b) Using a clothing grasp 

(waistband of pants or shorts). (c) Using the hip belt or shoulder straps on a pack.

(b)

(a)

(c)
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Using a clothing grasp 

The clothing grasp (see Figure 66 (b)) is a good variation for straightforward 
crossings where the river is knee to mid-thigh deep and there is a weak  
current. It is ideal for groups carrying light packs.

1. Line people up as in Step 1 on the previous page.

2. Loosen shoulder straps if wearing day packs.

3.  Insert arms behind each neighbour’s back and grasp their pants at hip level 
on the side farthest from you. Ensure the grasp encompasses the belt or 
waistband that holds up the pants.

4. Move into the river as a single unit. 

Procedures for both variations

The person at the upstream end co-ordinates the group and ensures  
that they keep almost parallel to the current. 

It is the strength of the group as a whole that gets you across safely, so  
don’t let go or split up while crossing, even if everyone loses contact with  
the bottom. If that happens, keep cycling your feet and paddle with your  
free arm if you are on the end. Discuss this before starting to cross.

Retreating

Plan for a retreat when selecting your crossing point, as retreating is difficult.  
If it proves necessary to retreat, you must:

• Communicate clearly

• Back out all the way

• Take extra care placing your feet

• Move slowly, staying parallel with the current

•  Stay together as a group until you have left the water and are safely on the bank
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Caterpillar Turn 

 

Figure 67 Caterpillar turn
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To turn and face the way you have come when retreating in a wide river, it may 
be possible to make a ‘caterpillar turn’ (see Figure 67).

1. Keeping parallel to the current, retreat backwards into safe waters.

2.  When everyone is feeling safe and is still locked together, the upstream 
leader leads the turn by moving out towards the middle of the river and  
then immediately turning downstream, moving past each group member 
until they finish in the downstream position.

3.  The downstream person anchors the turn by remaining in the same spot 
in the river as the rest of the group moves past them. When the turn is 
complete, they will be the upstream leader. An experienced person needs  
to be at each end of the group for this type of turn. 

INDIVIDUAL METHOD

This is a useful technique for solo hunters and trampers. It lacks the strength 
of the mutual-support methods, but it gives a confident person considerable 
support and is particularly helpful if the riverbed is slippery. 

You need a pole for a prop, about 2 m 
long and comfortable to grasp. Ensure 
that it is strong enough to support your 
weight. It will be one point of a triangle 
on the riverbed – your feet being the 
other two points.

1.  As you move into the river, hold 
the pole in both hands diagonally 
across your body.

2.  Push the lower end into the 
riverbed about a metre upstream 
from your feet.

3.  Lean on the prop as a ‘third leg’ 
to balance as you move each foot 
forward.

4.  When both feet are securely 
placed, move the pole forward and 
push into the riverbed again. Move 
the pole through, not over, the 
water.

5.  If you need to retreat, reverse your 
grip on the pole and turn yourself 
around (facing upstream) until you 
are ready to move back the way  
you came. 

Figure 68 Individual crossing  

using a pole



CH
A

P
TE

R
 1

2 
 | 

 R
IV

E
R

 S
A

FE
T

Y

169

At times, a strong current may force the bottom end of the pole too close to  
your feet. If leaning firmly on the pole doesn’t prevent this, you may have to  
lift it out of the water to get it back into its proper position.

With practice, using this method will allow you to move quickly in water up to 
thigh deep. If there is any chance of snags or holes, move more cautiously.

Trekking poles

You can use two trekking poles in the same way in water up to knee level. 

1. Extend the poles fully.

2. Remove the baskets – they catch the current.

3.  If your hands are big enough, hold the poles together as one with the  
wrist loops off. If not, hold them as usual.

4. Move one leg or pole at a time. 

CROSSING THE RIVER

MOVING ACROSS THE CURRENT

1. Keep your body side-on to the current to minimise water resistance.

2.  Take small, shuffling steps, using your feet to feel the bottom. Don’t lift  
your feet high in the water.

3.  Watch the far bank as much as possible. Don’t look at the water rushing 
past; it may disorientate you.

4. Don’t clutch at logs or boulders under the water, as this may unbalance you.

5.  Move diagonally downstream with the current to conserve your energy.  
You may have to travel a considerable distance to ensure you have a  
good exit point. 

DEEP-WATER CROSSINGS

If the water is too deep to wade in, you may be able to swim across. It may  
be worth stripping off and keeping your clothes dry in your pack. Keep your 
boots on to protect your feet.

Deciding to swim requires experience and sound judgement of the river’s  
width, water velocity, run-out and water temperature, and the capabilities  
of the weakest swimmer in the group. If you have any doubts, select a safer 
place and a better crossing method.
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Pack-float method

This method is for strong swimmers only. Each person swims separately 
without support from the rest of the group. Most swimmers will need a  
clear run-out of at least four times the crossing width, if there is any current.

Wade out into the river with your pack floating on the water in front of you.  
As long as it is well packed, it will be buoyant. Lie on your pack and swim  
with the current. Hold on with one hand and use your other arm and your  
legs to swim with; the frog-kick is most effective.

Ferry-gliding method

Set up in small groups of 2–4 people using the mutual-support method and 
walk into the water. Once there, have the group turn to face downstream then 
angle as you would for ferry-gliding. Leaning back onto your packs, propel 
yourselves across using your feet and use the outside members’ arms to steer 
and for extra propulsion. Remember to stay linked together throughout the 
manoeuvre. This method can also be used singly by experienced people  
(see figure 70).  

Cycling method

This method is for very slow, wide and deep rivers where there is plenty of time 
to cross and a very long run-out. It offers good support for people who are not 
confident swimmers. 

Set up in the mutual-support method. When your feet leave the bottom, 
continue to move your feet in a cycling motion for propulsion. Ensure that  
you stay linked together.

RECOVERY 

There is always a possibility that you can lose your footing, but if you choose a 
crossing place with a good run-out, this need not be disastrous. Stay clinging 
together if at all possible. You must be able to rescue yourself; the current can 
separate the group quickly, and several people may be swept away at once.

If you are being swept downstream, your pack becomes your buoyancy aid. Its 
natural buoyancy gives a lot of support.

Practise often to develop confidence in your ability to survive. 
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(a)

(b)

(c)

Figure 69 (a) Feet-first position when wearing a pack with a  

hip belt. Arms and feet used for control and to propel you towards a position of  

safety. (b) Head-first position when wearing a pack with a hip belt. Head turned  

to look downstream, and arms and feet used for control and to propel you towards  

a position of safety. (c) Feet-first position when wearing a pack without a hip belt. 

Only the feet used for control and to propel you to a position of safety; hands used  

to stop the pack from riding up. The same applies if you are travelling head first 

without a hip belt.
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HEAD FIRST OR FEET FIRST?

Practise both methods outlined in the table below and decide which works best 
for you in different situations, both with a heavy pack and a day pack.

 ADVANTAGES DISADVANTAGES

Head first •  Your feet are less likely  
to get trapped

•  Pack protects you  
against rocks

•  Better chance of recovery, 
as you can get out of the 
current more easily

•   Difficult to see where 
you are going or what’s 
coming up

•  Traditionally perceived  
to be dangerous –  
needs practice

Feet first • The instinctive position

•  Can see where you are going 
and may be able  
to avoid obstacles

•  Can fend off obstacles with 
your feet

• Could snag your feet

•  More likely to injure your 
tailbone

•  Your pack tends to ride up 
and affect your stability, 
making it harder to swim

DEEP WATER

Figure 70 Ferry gliding (a) The force and direction of the current and direction of  

ferry glide (b) Changing from a head-first to a feet-first position to be able to  

ferry glide ashore

(a) (b)
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If the water is deep enough to float in, and is free of rocks and obstacles,  
try ferry gliding to the nearest bank. If your hip belt is done up, lean back  
into your pack facing downstream (feet first) and angle your body across the 
current. Use your arms and legs to maintain your angle and propel yourself  
to the nearest bank. This technique uses the force of the water to help cross  
the current towards the shore. 

If your pack catches in an obstacle, raise your arms and wriggle out of it.  
If possible, free one arm only and keep hold of your pack, then use your  
free arm to untangle your pack from the obstacle.

If your hip belt is undone, keep your pack on your back by pushing down on it 
with both thumbs in your shoulder straps behind you, and leaning back (see 
Figure 69 (c)). Stay calm. As long as you have chosen a good crossing place,  
the current will sweep you towards the bank.

Take your pack off only if you lose control of it and it rises too high. Slip off  
the straps and then hold the pack in front of you as a float.

SHALLOW WATER

If the water is shallow and fast, try changing position so that your head is 
downstream. Angle across the current and use your arms and legs to move 
towards the bank. It’s still possible to look over your shoulder to see what’s 
coming up ahead. Once in calmer, deeper water, rotate yourself into the  
ferry-gliding position and propel yourself to the bank.

Once in the shallows, before you stand up, undo your hip belt and remove the 
strap from your upstream shoulder. Hang on to the downstream strap and let 
the pack float to the front. It is then easier to stand up, as you can use the pack to 
steady yourself. Always be ready to undo your hip belt if your pack gets trapped.

CROSSING THE EDDY LINE

Travel head first downstream and 
choose an eddy that you can swim to. 
Cross it as close to the upstream end as 
possible. Set yourself up at a 45° angle 
to the eddy line and use your arms and 
legs to propel yourself towards the 
top of the eddy. As you get close, use 
the speed of the current and make an 
extra effort to cross the eddy line. Once 
across it, you will gain a respite from 
the current and should be able to get 
out of the river and onto the bank. 

Figure 71 Crossing the eddy line  

head first
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REGAINING STRENGTH

A mishap during a river crossing usually drains your strength. It is usually best 
to stop and make a hot drink, change into dry clothes and possibly camp early.

GORGE TRIPS

Trips down gorges using tubes or other flotation devices are popular. In warm 
weather, you can travel down some stretches free of large rapids or snags  
using a pack-float method. However, you need to find out what the gorge is  
like from someone who has been down it before in similar conditions.

Gorge trips have many hidden dangers and only well-equipped and experienced 
groups should go on them. There may be no escape routes.

Worldwide, there have been a number of group drownings in gorges due  
to unexpected flooding. Consider the forecast carefully, and be aware that  
even on fine, hot summer days, thunderstorms can create flash flooding. 
Sometimes these thunderstorms can be a considerable distance away.

COLD WATER

The main consideration whenever people are in the water for a sustained 
period of time is the loss of body heat. Carefully monitor the group for signs of 
hypothermia. Adolescents are often the first people to show the effects of cold.

For short periods on hot days, tight-fitting wool or synthetic clothing will help.
For longer trips, a wetsuit is much more effective.

Calorie intake is important. Ensure that you have frequent food and drink stops 
and eat small meals of high-energy food that is easily digested.

WATERPROOFING

For pack floats, seal all your gear inside a waterproof bag or pack-liner. Roll 
the top of the liner down and seal it with broad tape.

GROUP MANAGEMENT

The group must be disciplined and stay together. Each person should have a 
buddy so that no one is left alone. Be aware that river noise reduces effective 
voice communication.

You will be travelling in rivers for long periods, so it is recommended that you 
undergo river-rescue training to learn what to do in an emergency. 



CH
A

P
TE

R
 1

2 
 | 

 R
IV

E
R

 S
A

FE
T

Y

175

CAMPING

When choosing a campsite, consider what the river will do overnight. If you 
suspect rain, make sure your campsite will not be reached by floodwaters 
and cannot be cut off by a flood channel. As a guide, the line of permanent 
vegetation on the river bank indicates the edge of a frequent flood size.

STRUCTURES

There are a variety of structures to get people across rivers without getting  
their feet wet. If you discover that any of these structures are damaged or  
in a dangerous condition, leave a note in the next hut logbook and report it  
to the appropriate authorities. People’s safety may be at stake.

BRIDGES 

 

Figure 72 Swing bridge
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Some bridges are stable rigid structures, but the majority are flexible suspension 
or swing bridges. Before crossing any swing bridge, always check for a sign  
that gives you the number of people allowed to cross that swing bridge at a 
time. While some are designed to carry more than one person, others are not. 
This brings up the issue of courtesy when a large party is crossing; be sure  
to alternate parties, or otherwise accommodate the travel of people in  
both directions. 

Be aware that more than one person on a swing bridge at one time may set up 
a pendulum action, which can be frightening and dangerous. Some people are 
afraid of swing bridges, so check for this before setting out. Before crossing, 
check that there is nothing hanging from your pack that could snag.

Some ‘bridges’ are made from two or three wires; the top wires are for the 
hands and the bottom wire for the feet. On a two-wire crossing, lean forward 
against the top wire to prevent your pack pulling you off balance.

WIRE CAGES AND CABLEWAYS

Read the instructions and keep loose clothing, hands and hair clear of the 
pulleys.

HYDRO DAMS

If a river is downstream from a hydro dam, there is a possibility of the flow rate 
suddenly and drastically increasing. Before entering such catchments, check 
for planned or automatic water releases.

RIVER-SAFETY EDUCATION

For further information on river-safety education and river-safety resources,  
go to the Rivers section of the Water Safety New Zealand website  
www.watersafety.org.nz. This provides information on the River-Safety  
Education Strategy, key river-safety education messages, professional 
development for river-safety educators, and a toolkit of free online resources.

For further information on crossing rivers safely, visit mountainsafety.org.nz
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OBJECTIVE HAZARDS 

Objective hazards are dangers that you have no control over while in the 
outdoors, such as the weather. Recognising the hazards is the first step in 
reducing the risk. Cautious decision making lessens the chance of an accident. 

WASPS

Wasps vigorously defend their nests, which is where most problems occur.  
Nests are usually at or close to ground level, near the bush edge and in clearings. 
They are often in east-facing banks or hollow trees, although in open bush they 
can be anywhere. Permanent water is usually nearby.

Wasps travel in and out of their nests at high speed and in a straight line.  
This movement, though often hard to spot, is your warning to take a  
wide detour.

If you are travelling in areas known to have a high wasp population, it is  
best to keep to the tracks. Wasps often feed on honeydew in beech forests, 
so take care not to touch or brush against the trees. You may need to position 
group members susceptible to wasp stings in the front of the group so they  
can move on quickly. A person who is allergic to wasp stings may well have  
their own EpiPen®, and you need to know where it is and how to use it.

(See page 215 for treating stings).

GIARDIA AND CRYPTOSPORIDIUM

Some New Zealand waterways are contaminated with giardia or cryptosporidium, 
microscopic parasites that can cause serious illness.

How are giardia and cryptosporidium spread?

Faeces containing the parasites can enter waterways through poor  
toilet-waste disposal.

These parasites can survive in very cold water. When you drink contaminated 
water, the parasites travel to the intestines, where they feed, multiply and  
leave the body with the faeces.

How do I avoid spreading or catching giardia or cryptosporidium?

• If there is a toilet, use it.

•  If not, select a toilet site at least 50 m from water, dig a shallow hole  
and bury toilet waste and paper.
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•  Take washing water away from its source before use. Do not wash your  
hands directly in the stream or lake.

• Treat your drinking water by boiling it or filtering through a portable filter.

•  Collect water from the top of a still pool, because the cysts sink to the bottom 
if water is calm. If this is impractical, move to a gravel patch beside the stream 
and dig a hole in it until the water starts seeping in. Leave it to run into the 
hole until it is clear, then collect the naturally filtered water for drinking. 
Giardia can’t swim through gravel.

Symptoms and treatment

Diarrhoea, stomach cramps, fever, vomiting and nausea are indicators that  
you may have ingested giardia or cryptosporidium. The symptoms can occur  
up to three weeks later. If these symptoms do not disappear within 48 hours, see a 
doctor urgently to avoid spreading the problem.

ONGAONGA
Ongaonga is native stinging nettle. It is easy to identify, being a shrub  
or small tree with distinctive serrated leaves. The stinging hairs – tapering glassy 
spines on the leaves and stems – are unmistakeable. 

Ongaonga is not common everywhere. It grows: 

•  Up to an altitude of 500 m, so is  
not a problem in high country

•  On forest margins (watch for it when coming out of heavy shade into well-lit 
places such as farmland)

• At heads of streams

Even brushing lightly against the plant can cause a painful sting that may last for 
days. Wash the area with soap and water as soon as possible to relieve the sting 
and remove the nettle hairs. If no water is available, clean the area with a cloth or 
other available material.

Local symptoms of pain and itching can be relieved by 
applying a moistened cloth and/or ice pack to the area. It 
is also important to refrain from scratching or rubbing the 
itchy areas. Antihistamines may be effective in relieving local 
itching and swelling, while creams such as hydrocortisone 
containing creams can help reduce inflammation. These are 
available at your local pharmacy

Use cool, light, bedding and clothing as this will also help 
relieve itching. 

Avoid extreme heat- have lukewarm baths and showers.

Learn more on www.Health.govt.nz

Figure 73 Ongaonga (native stinging nettle)
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CARBON MONOXIDE POISONING

Carbon monoxide poisoning is a potential hazard with stoves and lamps, 
particularly in confined spaces such as cars, tents, huts or snow shelters.  
It is caused by incomplete combustion due to lack of ventilation or a  
faulty appliance. 

While carbon monoxide itself is colourless, odourless and tasteless, it is 
accompanied by other emissions that may produce a ‘car exhaust’ smell.  
A yellow flame may indicate incomplete combustion leading to carbon  
monoxide production.

If a person is suffering from carbon monoxide poisoning, they will usually  
have symptoms such as: 

•  A headache, dizziness, nausea, vomiting, abdominal pains and other  
flu-like symptoms

• Shortness of breath and chest pain

• Impaired judgement, confusion or hallucinations

• Depression or agitation

• Drowsiness, fainting or seizures

• Vision changes and memory and walking problems

If a person is displaying these symptoms, you must:

• Move them immediately to fresh air

• Call for medical assistance

• Monitor the person until help arrives

• Start CPR if necessary

For more information on carbon monoxide poisoning, see the fact-sheet at  
www.cdc.gov/co/faqs.htm.

WATER

Rivers are one of the main hazards in the New Zealand outdoors (see Chapter 12: 
River Safety). However, there are other water dangers, too. 

Many tracks are near the sea. Some run above bluffs exposed to high winds; 
others have routes that go around the rocks at the end of a beach. You cannot 
use some of these routes at high tide. You can expect a higher-than-usual tide 
if the barometric pressure is low and there is an onshore wind. Tides can also 
affect rivers that feed into estuaries. During high tides, the water near a river 
mouth may rise significantly, turning an easy crossing into a difficult one.

When waves pound onto the shore, be conscious that a big one could surprise 
you. If your safety is in doubt while walking around the coast during a storm, 
wait it out or find a safer route.
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UNTRACKED BUSH

Trips into untracked bush can be rewarding and exciting, but the hazards  
need to be approached with anticipation and care. Obtain as much information 
as possible about an area before your trip. Assess your group as you travel,  
and be prepared to alter your plans if the going gets too tough.

Streambeds

Streambeds are common routes in the New Zealand outdoors. They are 
attractive places but have a number of hazards.

•  Some streams and rivers have slippery, algae-covered rocks at certain  
times of the year. Place your feet between the rocks rather than on them. 
Big rocks are more likely to be slippery than small stones.

•  Rock hopping is dangerous in wet or frosty weather, especially with a  
heavy pack. It is sometimes better to climb up into the bush and travel  
above the river level.

•   Some streams have hydro dams and water releases that may surprise you, 
such as on the Mangahao River. While you should always be aware of this, 
check with local authorities to determine when this is most likely to be  
a problem.

Gorge travel

Figure 74 Skirting above a gorge is usually safer than travelling in the riverbed.
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Some trampers seek out gorge trips. In many dramatic gorges, you can mix 
walking with jumping in and swimming. Even if it is not your choice of trip, it  
is not always possible to avoid them – many gorges are not marked on maps.

•  Steep-sided gorges are often cold and shady, and have slippery rocks.  
Fallen trees and natural debris dams may block them. They are no  
place to be in after recent heavy rain. 

•  Don’t be tempted to negotiate waterfalls – look for alternative routes.  
Maps show most large waterfalls, enabling you to bypass them with  
careful route selection.

•  Don’t swim or float down any section that you can’t easily climb  
out of – rapids or waterfalls may be around the corner.

•  Keep a constant lookout for ‘out’ routes (small spurs or ridges). If  
there are any, remember where they are in case the river starts to rise.

•  Gorge travel can reduce a group’s speed dramatically. Explorers  
Lauper and Whitcombe managed only 200 m in an entire day  
on the first descent of the Whitcombe River. Nowadays, good  
planning should prevent a night in an unsuitable place.

Bluffs

Bluffs are dangerous, so you need to walk or climb around them. 

•  Some ridges and spurs end in bluffs. Accidents sometimes occur when 
groups attempt to climb down the bluff rather than retrace their steps  
back up the ridge or spur.

•  Sometimes loose rock sits above very steep slopes or in a high river bank. 
Don’t be tempted to climb down exposed rock faces if there is an alternative 
route through the bush, and stay clear of river banks that may suddenly 
release their rocks.

•  In volcanic, limestone and old mining areas, you can encounter bluffs,  
open vertical caves and disused mine shafts with little warning. 

•  Lowering packs down a bluff requires practice and skill; for example, 
securely anchoring yourself at the top. If you are not skilled with  
a rope, it may create a greater hazard than it solves.

SUBJECTIVE HAZARDS

Subjective hazards are those that you have some control over. Combined with 
objective hazards, they cause accidents. Subjective hazards include errors 
of judgement; lack of skills, experience or fitness; a mismatch of group 
aspirations; and time pressure. See MSC’s Outdoor Safety: Risk Management  
for Outdoor Leaders manual for more information.
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EXHAUSTION 

Exhaustion is the cause of many accidents, especially when it leads to loss of 
concentration. Stop, rest and eat before tackling difficult country or obstacles; 
for example, before a river crossing or a descent through bluffs. Drink regularly 
to avoid dehydration, and remember that eating is important to keep up your 
energy levels.

BLISTERS

The following measures will help prevent blisters.

•  Break your boots in before a long trip with local walks from home.

•  Soften leather boots by filling them with water whilst wearing them  
and then walk in them – a slow stream walk is ideal. Before they are 
completely dry, coat the outside of them with leather dressing.

•  Wear a thin pair of socks under thick socks, or use innersoles.

•  Tape your feet or use petroleum jelly to reduce friction.

•  Avoid socks with holes or thick seams.

•  Keep your feet and socks clean – dirty feet are much more prone to 
blistering.

•  Cool your feet by standing in water whenever possible. Cold feet don’t  
blister as easily as hot feet.

•  Change out of wet boots at the end of the day. Wear running shoes  
or sandals in the evenings to rest your feet.

•  Toughen your feet before a trip by soaking them repeatedly in salty  
water or applying methylated spirits.

Figure 75 Cover hot spots with tape as soon as they are felt. Keep the pressure off 

small blisters by covering them with gauze or a gel dressing and taping it in place.
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PERSPIRING

Perspiring can cause you to become very cold. The classic hazard situation  
is when you climb quickly to the bushline and meet a cold, southerly wind.  
The wind drying your body can lower your body temperature quickly.

You should:

• Wear a suitable layer next to your skin (see Chapter 5: Clothing)

• Adjust your clothing as required

• Set a pace that doesn’t make you overheat

•  Stop just short of the bushline to put on layers and prepare for the cold wind

JUDGEMENT

The drive to achieve is often in conflict with the instinct to survive. The 
accumulation of knowledge and skills develops good judgement. This takes 
time, but judgement is vital to determine and analyse risks, and a systematic 
approach will improve your judgement from your first trip onwards.
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Much of New Zealand’s outdoors is open for anyone to visit and enjoy. Activities 
are not usually restricted, and often diverse groups of people share outdoors 
recreational areas, tracks and huts. 

Hunters usually prefer to hunt on their own and use popular tracks only for  
access to remote areas. During ‘the roar’ in April, when stags are particularly 
active and vocal, hunter numbers increase greatly. Easter is a particularly 
popular time for hunting.

Both hunters and non-hunters have responsibilities around firearms and  
should act with care and consideration for each other.

HUNTERS’ RESPONSIBILITIES

Hunters must have a firearms licence and permission from land owners or 
managers that administer hunting in the area. Hunters have a responsibility to 
demonstrate safe firearms and hunter behaviour, and therefore should adhere 
to firearms law, local hunting rules and the Arms Code. 

THE ARMS CODE

There are seven basic rules that must be followed. 

1.  Treat every firearm as loaded

• Check every firearm yourself.

•  Only pass or accept a firearm that is unloaded and has the action open.

2.  Always point firearms in a safe direction

•  Loaded or unloaded, always point the muzzle in a safe direction.

•  Never point a firearm at yourself or at anyone else.

•  Never lean a firearm in any place where it could slide or fall.

3. Load a firearm only when ready to fire

• Load the magazine only after you reach your shooting area.

• Load the chamber only when ready to shoot.

• Completely unload before leaving the shooting area.

4. Identify your target beyond all doubt

• Movement, colour, sound and shape can all deceive you.

•  Assume movement, colour, sound and shape to be human until  
proven otherwise.
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5. Check your firing zone

•  THINK! What could happen if you miss your target? What might you hit 
between you and the target, or beyond?

•  It is unsafe to shoot at a target on the skyline.

•  Take particular care with moving game. You must ensure that you are  
not swinging your firearm into an area that could endanger someone.

• Do not fire knowing that others are in your firing zone.

•  Be aware of ricochets – these can be caused by any flat or hard surface; 
rocks, water, snow, and so on.

6. Store firearms and ammunition safely

•  When not in use, lock away the bolt, firearm and ammunition separately.

•  Never leave firearms in a vehicle that is unattended.

•  In a hut, ensure the firearm cannot be fired – use a trigger-locking device  
or remove the bolt and ammunition.

7.  Avoid alcohol or other drugs when handling firearms

•  Good judgement is the key to safe use of firearms.

•  Do not shoot with anyone who has been drinking or taking drugs.

Figure 76 Enjoy hunting safely
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ACCEPTABLE BEHAVIOUR

In New Zealand, firearms incidents causing injury or death occur each year. 

Trampers can expect hunters, on approaching a hut or camp, to:

•  Unload the firearm completely and, where possible, remove the magazine 
and bolt 

•  Secure their firearm by using a trigger-locking device and/or storing the bolt 
and ammunition separately from the firearm

On leaving a hut or camp, hunters will: 

•  Ensure they are well away from the hut or camp before loading the 
magazine, and they will not shoot at game near tracks, huts or camps

NON-HUNTERS’ 
RESPONSIBILITIES

•  Never touch another person’s firearm without permission. 

• Raise with the firearm owner any concerns regarding firearms safety.

•  Talk to the firearm owner if you are anxious about a firearm. Most hunters 
are pleased to reassure you that their firearm is unloaded and in a safe 
condition.

 

 

 

Figure 77 Rifle stored safely in a hut environment, with bolt and ammunition  

removed and trigger-locking device used. 
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This chapter is intended to increase your awareness of the conditions you may 
meet above the bushline, and to suggest ways of coping with them.However, 
there is no substitute for practical training and experience. Becoming competent 
above the bushline is a long process. Alpine Skills manuals can give you some 
idea of what’s involved, but it is advisable that you attend an Alpine Skills course 
and an Avalanche Awareness course if recreating in avalanche terrain. For a list 
of providers of a range of these courses, visit mountainsafety.org.nz

Conditions above the bushline can be very demanding and require special 
knowledge and skills. The country is often steeper, the cliffs more frequent  
and the gullies awkward to cross. You need to treat slippery slopes with 
particular care.

To travel in some areas you need ropes, crampons and ice axes, as well as the 
knowledge and skills to use them. Slopes can be covered with tussock, scree, 
snow, rock or ice. All of these can be dangerous and you need to know special 
techniques for moving safely on them.

Figure 78 Be aware of the demanding conditions above the bushline.
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RISK MANAGEMENT

Always plan carefully when going above the bushline. The margins for error  
are smaller up there. 

• Keep an eye on the weather.

•  Be prepared to turn back. It is better to be disappointed than to have  
a tragedy.

• Have the skills and experience to cope with the terrain.

WEATHER

The weather can be extremely cold and windy above the bushline. Wind 
increases the cooling effect of altitude. 

Mountain weather can change very rapidly. Watch for signs of deteriorating 
weather, and be prepared to take an easier route or retreat to the valley floor. 
Although it may have been fine and clear on the way up, you may have to  
find your way down in a ‘whiteout’ (poor visibility in low cloud).

HIGH WINDS

In high winds, it may be almost impossible to stand up in the open. It can be 
very disorienting, and makes thinking and communication difficult. Groups must 
stay close, and frequently seek shelter to confer. Even if it’s calm in the bush, 
you may find strong winds funnelling through mountain passes. Hypothermia 
can set in extremely quickly in windy conditions, especially if you are wet. 

POOR VISIBILITY

If there’s low cloud or it’s raining or snowing, you may not be able to see very 
far. Finding your route can be incredibly difficult, especially if the country is  
open and featureless. Moving in these conditions requires advanced navigation 
skills, where competent use of a map and compass (and, possibly, a GPS) are 
essential. But even then there may be times when it’s wiser to descend or  
wait for the weather to clear.

FINE WEATHER

Fine weather can bring a risk of sunburn, sunstroke and dehydration.  
Put on sunscreen, wear a hat and drink regularly. 
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It’s tempting to eat snow on hot days, but some people find that this causes 
stomach pains and dries out their mouth. On sunny days you can melt snow 
quickly on a piece of black plastic, enabling you to refill water bottles during 
rest stops.

CLOTHING 

Good clothing is essential above the bushline. You need a windproof and 
waterproof parka and overtrousers, and warm clothing for your head, body, 
hands and feet. Always carry a spare hat and an extra pair of gloves or mittens. 
You can use spare socks as mittens if need be. See Chapter 5: Clothing.

COVER UP

Wear long trousers or long johns, roll your sleeves down and wear thin gloves 
even if it is warm. These will stop you losing skin if you slip and fall, and also 
protect against sunburn.

Boots

You need good-quality boots with reasonably rigid soles to walk on steep slopes, 
including scree and snow. These keep your feet warm and grip the terrain better. 
You shouldn’t wear rubber boots, training shoes or lightweight boots in snow. 

Socks

If travelling through snow-covered terrain, keep your feet as dry as possible 
to reduce the possibility of frostbite. If your boots and socks get wet, put on 
dry socks and slip on plastic bags between your socks and your boots. Wear 
gaiters or puttees to keep snow out of your boots. If you are caught in snow 
unprepared, improvise puttees or tie your trousers tightly around your boots. 

EQUIPMENT

In case of an unexpected delay or an accident, you should always carry some 
shelter equipment; for example, a sleeping bag, a sleeping mat, a bivvy bag or  
a large plastic bag.

Many people take an ice axe for walking on snow, especially in winter when 
conditions are more likely to be icy. It can be used to assist balance on steep 
slopes and for cutting steps in hard snow. A short, lightweight rope can also  
be useful. See Chapter 6: Equipment.
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SNOW

You may have to cope with snow that remains from winter, has fallen recently  
or falls while you are there. 

When on snow, use high-quality sunscreen and wear sunglasses or snow 
goggles – even in overcast conditions. Light reflected off snow can cause 
sunburn and snow-blindness, even on dull days. 

•  Apply sunscreen to all exposed skin, including your ears, under your chin  
and nose and inside your nostrils. Lipscreen is important, too; the 
combination of wind and ultraviolet rays can cause painful, cracked lips.

•  You can improvise goggles by cutting small holes or narrow slits in 
cardboard or other material. Snow-blindness is very painful and debilitating.

SNOW CONDITIONS

Snow conditions vary considerably with altitude, temperature, aspect (the 
direction that the slope faces), age of the snow and time of day. Always watch 
for changes in snow conditions. A change in the weather can give snow an icy 
surface very quickly. 

Snow can become icy well before nightfall, and overnight changes can be very 
dramatic. If you don’t have climbing equipment, stay off slopes that do not have 
a safe run-out. Late autumn and early winter can be the worst times, because 
icy slopes often run out to rocks.

AVALANCHES

Avalanches can occur at any time of the year, but especially during winter  
and spring.

Safe travel requires thoughtful decision making. You should:

• Obtain a travel advisory from www.avalanche.net.nz

•  Ask a local expert about current conditions, safe routes and hazards

• Never travel alone in avalanche terrain

• Be aware that avalanches most commonly occur on 30–45° slopes

•  Be cautious on sunny slopes in spring and early summer, particularly  
later in the day
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MOVING ON SNOW

 

If you know that you will be on snow, carry an ice axe and know how to use  
it correctly. You can learn the basics of these techniques with the MSC Alpine 
Snow Skills Series available on mountainsafety.org.nz

Finding a route

If possible, select a route that avoids travel above bluffs, and watch for changes 
in snow conditions. Be particularly careful on icy patches, and on firm snow late  
in the afternoon – it can quickly turn icy. 

Technique

Don’t lean into the slope – you’ll be more balanced if your weight is over your 
feet. Ensure that you have secure footing at all times.

A third point of contact with the ground improves your balance. Use an ice axe,  
a trekking pole or a stick. Hold it on the uphill side so that you can plunge it  
into the snow if you slip. When moving diagonally up a snow slope, kick in steps 
with the edges of your boots – a boot placed flush against a sloping surface has 
little grip. If you can’t kick in a good step, keep off the slope, unless you have  
an ice axe to cut steps. 

To move down a slope, face out and use ‘plunge steps’, digging your heels in 
and keeping your toes pointing upwards.

Figure 79 Moving on snow. (a) Dig your heels in when walking down a snow slope. 

(b) When walking across a snow slope, keep your weight over your feet and kick in  

the edges of your boots.

(b)(a)
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Climbing in deep snow

Climbing in deep, soft snow can be hard work, particularly for the person who  
is in front. To save energy, make only one line of steps and take turns to kick  
or plug them. Space the steps for the shortest person. 

Deep snow can make your feet very cold. Watch out for frostbite, particularly  
if snow gets inside your boots or your boots are too tight.

FALLS

In emergencies, climbers use self-arresting techniques to stop long falls on 
snow-covered slopes. However, it’s much wiser to prevent falls by having 
secure footing or by taking an easier route than to assume you’ll be able to self-
arrest. 

Self-arresting

If you do fall, act immediately. The faster you are sliding, the less chance you 
have of stopping yourself. The self-arrest steps are as follows.

1. If necessary, roll over to get your stomach on the slope.

2.  If necessary, dig your hands in to turn your body so that your head is uphill.

3. Lift your body into a hunched position.

4. Dig your hands and feet into the snow.

For those carrying ice axes, MSC’s Alpine Skills manual describes specialised 
techniques, but they require extensive training and practice.

Figure 80 How to stop a fall on snow
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SCREE

Sometimes, gullies or whole sides of mountains are covered by loose stones, 
or scree. They often provide easy routes down, but should be used with care. 
Before moving on to a scree slope, it’s a good idea to cover your legs, arms  
and hands, in case you fall. 

Scree slopes and slips could be iced up in the early morning, which presents 
severe danger. There is also always a danger of being hit by rocks set off by 
other people. If rocks are dislodged, the standard warning cry is ‘ROCK!’. 

To prevent rocks being dislodged:

• Spread out across the slope

•  Keep very close together if the slope is narrow, as in a gully, so that falling 
rocks don’t have time to pick up enough speed to be dangerous

•  Have each person move sideways out of the fall line at the bottom of a run

GOING UP

Try to avoid climbing scree slopes, but if you have to do so, you should:

• Choose a route with larger rocks

• Keep the party close together

• Use natural shelter zones to avoid rockfall

SNOWGRASS AND  
CARPET GRASS

Wet snowgrass and carpet grass are very 
slippery, especially if partially covered 
with snow. Place your feet on the uphill 
side of clumps and move slowly.

Figure 81 Place your feet above clumps  

of snowgrass and carpet grass.
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SPEARGRASS

Speargrass, or Spaniard, has very sharp, spiky leaves that can cause severe 
injuries. It can’t always be seen among tussocks, so take care when walking 
through tussock areas.

EMERGENCY SHELTERS

An unexpected night out in bad weather above the bushline can be very serious, 
as there may be little shelter. If possible, move down into the bush; if not, look  
for a rock bivvy or a gap between a rockface and some snow. Get out of the wind.

BEFORE BUILDING A SHELTER

•  Put on waterproof clothing to keep dry. Be careful not to get wet from 
perspiration.

• Keep your spare clothing dry.

• Secure your pack from rolling or sliding away.

•  Keep loose clothing and other light articles tied down in windy conditions  
or when you are on a steep slope.

TUSSOCK OR SCRUB SHELTERS

You can erect an emergency shelter over large golden tussocks or alpine bushes.

1. Find a hollow, out of the wind, that won’t collect water when it rains.

2.  Drape your flysheet or tent fly over the vegetation and secure it at the edges.

3. Use your sleeping mat or pack for insulation from the ground.

SNOW SHELTER

If you can’t find a natural shelter and there is a deep layer of snow, there are 
several types of emergency shelter that you can make. All are basically holes in 
the snow large enough to sleep in. They can provide complete protection, even 
in a bad storm. 

You can carry a light shovel for digging shelters, but in an emergency  
you can make do with ice axes, plates and billies.
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Most snow shelters take several hours 
to build. You can use one of the following 
methods or a combination of several 
methods.

•  Dig into a snow bank to make a snow 
cave. Make sleeping benches  
higher than the entrance to retain heat.

•  Dig a trench on a level site, then dig 
sleeping benches into both sides  
and cover most of the opening with  
a tent fly, packs or blocks of snow. 

•  Make a mound out of loose snow,  
then dig a cave into it.

Shape the ceiling of a snow shelter into a  
smooth dome to prevent drips.

For more information on snow shelters, see 
MSC’s Alpine Skills manual. However, you 
will learn these methods best on a course. 

ROCK SHELTERS

If there is no snow, tussock or bushes, you may get some shelter in, behind  
or under rocks.

SURVIVING THE NIGHT

Cooking

• Make an effort to cook a good meal, or at least prepare hot drinks.

• Provide ventilation when cooking to prevent carbon monoxide poisoning.

Sleeping

•  Insulation from the snow is important. Sleep on top of a pack or other gear if 
you don’t have a sleeping mat.

•  Keep your boots inside your sleeping bag or use them as a pillow to keep 
them from freezing. If they do, you will have trouble thawing them.

•  Keep digging tools and other loose equipment inside your shelter overnight  
in case it snows. You may need tools to keep the entrance clear.

Figure 82 Snow shelter
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Even during the most well-planned trips, the unexpected can happen. You may 
find yourself off the planned route, and perhaps in a serious situation where 
your survival is at risk. In such a case, you need a strategy for determining 
where you are and how to look after yourself until you are safe again. 

LOSING  
THE ROUTE

GROUPS

Early discovery

Most outdoors users find  
themselves off-route at some point. 
Often the person in front will lose  
the track, and the other group 
members will follow without 
checking their route and location. 
Someone usually realises that 
they’ve strayed within a few  
minutes, so it’s fairly easy to retrace 
until they recognise the track again.

Late discovery

If you have travelled for some time without checking your route, you may be in 
trouble. This situation may occur when a group:

• Takes the wrong ridge when descending from the tops

• Misses a turnoff or fork in the track

•  Is caught out in bad weather on the tops and drops into the bush without 
confirming which valley is below

• Mistakes a junction and travels up the wrong stream

As soon as you realise your predicament, you should:

• Stop and sit down

• Remain calm and think carefully

• Estimate how long you have been off-route

•  Use a map and a compass, an altimeter or a GPS to work out where you could 
be

•  Relate the features seen or remembered to those on the map. Draw them  
on a piece of paper or on the ground

Figure 83 If your party is off-route, stop,  

think and plan your next move carefully.
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• Describe aloud the terrain that you have walked through, pooling all ideas:

• Were you travelling up, down, on a ridge or in a valley?

• How many streams have you crossed?

• Has the vegetation changed?

• Climb a tree or a nearby high point and look around

If you can estimate where you are, you can plan a direction of travel to a known 
track. Following a compass course through thick bush is exhausting, so returning 
the way you have come is usually best.

INDIVIDUALS

If you become separated from the main group, stop. Try to work out your position 
in the same way as above, and as in Figure 83. Do this before you decide whether 
to stay or move.

Stay

If you decide to stay, make yourself comfortable and wait until the group finds you. 

Move

Decide to move only if you are confident of your ability to locate or follow the group. 

•  Before leaving, you should mark your spot, in case you have to return and 
start again.

• Stay calm – don’t rush.

•  Mark the route clearly with arranged stones or sticks in case you find  
it necessary to return – and to help searchers follow you if need be.

Figure 84 Marks to indicate you have moved on (a) Bent fern frond (light undersurface  

upwards) (b) Knotted tussock (c) Arrows of wood or stones (d) Rock cairn

(a) (b)

(c) (c) (d)
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Figure 85 Emergency shelter. Create a natural ‘sleeping bag’, out of the wind,  

if your gear has been lost.

• Follow obvious trails and features leading in the direction you want to go.

• Look behind often to remember your surroundings.

• Don’t leave any equipment behind.

• Rest frequently to save energy.

SURVIVAL 

If you are without shelter, warmth, water or food, or you may be without them  
in the near future, you are facing a survival situation. It can happen for  
various reasons.

• Your planning and preparation was inadequate.

• You’ve become lost, been stranded by a flooded river or been injured.

INCREASE YOUR SURVIVAL CHANCES

No matter how well you plan and prepare, things can still go wrong in the 
outdoors. Ensure that you are ready for this.

•  Prepare well for your trip. Consider the worst conditions that you  
could encounter.

• Plan your route, clothing, equipment, food and survival kit carefully.
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•  Leave details of your trip with a reliable person. See the Outdoors 
Intentions Form.

• Become skilled in using a map, compass and altimeter.

•  Learn the skills that will increase your chances of survival, such as being  
able to construct an emergency shelter and light a fire in bad weather.

• Learn first aid and carry a suitable first aid kit.

•  Study real survival situations and learn what other people did. If you know 
something about survival situations, you’ll be better prepared psychologically.

•  Know how to help the searchers, and know the behaviours and attitudes  
that will help you.

If you have skills and experience in these areas, you’ll have more confidence  
in your ability to cope. 

WHAT IF I’M LOST?

Fear may be one of the most important things for you to overcome – fear of  
the unknown, the dark, discomfort, being alone and what others will say.  
It is important to realise that:

• The outdoors is neither for you nor against you

• Animals and birds are more afraid of you than you are of them

•  Searchers are more likely to find lost or stranded people who have looked 
after themselves and have done their best to ensure that they are easy to 
find. Be prepared to wait several days for searchers to find you

•  Your brain is your best survival tool – tell yourself that you will survive.  
Your determination to survive, the skills that you have learned and your 
ability to develop new skills are vital

• You must conserve energy

Plan for Emergencies

As mentioned on page 12, use the STAR model for making decisions when 
things go wrong.

Stop:   Take a breath, sit down and remain calm

Think:  Look around you, listen and brainstorm options

Assess:   Evaluate the options and their potential consequences

Respond:     Take the best alternative. 

REMEMBER: Water, shelter, warmth and the will to survive are the essential 
elements for your survival. If in doubt – stay put. Your trip planning will help you 
deal with the situation, and the person with your Outdoors Intentions Form  
will initiate help if you are overdue.
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Check your resources

The clothes you are wearing and the contents of your pack are your main life-
support systems. Check every item so that you know exactly what you have to 
rely on. Don’t discard anything – you may find a use for it.

Survival kit

Some people carry a special survival kit, but you should be carrying most  
things that you need to survive, anyway.

Make your survival kit light and small enough to carry on every trip. If it’s too big, 
you may decide to leave it behind. Pack it in a waterproof container that you could 
also use to carry or heat water if necessary. See Appendix IV: Forms and Lists.

You should carry your survival kit on your body; for example, in a small bum  
bag or a belt pouch, in case you are somehow separated from your pack.

Figure 86 Survival kit (a) Pad and pencil (b) Whistle (c) Cord (d) Knife (e) Aluminium 

foil (f) Compass (g) Plastic bags (h) Survival blanket (i) Solid fuel primer (j) Lighter  

or matches (k) Candle (l) Rubber inner tube (m) Bandage or plasters (n) Fish hooks 

and line

(a) (h) (m)

(n)

(j)
(k)

(i)
(f)

(g)
(d)

(b)

(l)

(c)
(e)
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WARMTH AND SHELTER

Protection from the wind or rain may be your most immediate need. Seek 
temporary shelter on the lee side of a ridge or behind a tree or rock while  
you plan your next move.

If you are unlikely to be rescued for several days, you must organise an effective 
shelter. You’ll probably have some form of emergency shelter with you, which 
may not be enough, but it’s a start. To supplement it, look for a natural shelter 
such as an overhanging rock or a fallen tree or stump. See Chapter 8: Shelter. 

CLOTHING

Keep warm to conserve energy. If necessary, wrap any spare clothing around 
your head and neck, where heat loss is greatest.

You may need to improvise. Use: 

•  A large plastic bag with holes cut for the arms and face as a substitute  
for a parka with a hood

•  Dry moss around your body to provide insulation and to absorb moisture

•  A sheet of plastic wrapped around your waist as a waterproof skirt

•  Maps and other papers wrapped around you (under your outer clothing)

Figure 87 Using an MSC pack-liner as emergency clothing. Cut holes for your arms  

and face and pull over your head.
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FIRE 

It may be inappropriate to light a fire for every meal and hot drink, but 
emergencies are different.

Fire lighting is a valuable skill. You may need a fire for warmth, for cooking,  
to dry wet clothing or to alert searchers to your location. Lighting a fire in  
all types of weather requires patience and practice. Learn these skills before  
you actually need them!

Fireplaces

A good fireplace relies on a few key characteristics. You should:

• Select a sheltered site and ensure that the fire cannot spread

•  Build fireplaces in river beds, if possible – don’t build them against a 
standing tree or a log

•  Use a shallow depression or stack rocks on three sides. The fireplace  
should be side-on to a strong wind

• Make the rear wall higher to reflect the heat

•  If building a fire on the forest floor, clear away all leaves and twigs for  
about 3 m. Use some flat stones or wood for a base to keep the soil  
moisture away from the kindling

Preparing kindling

Prepare a supply of kindling first. Gather:

• Dry grass and bark

•  Dry twigs on trees such as mähoe (Whiteywood), in bushes such as 
koromiko (Hebe), underneath overhanging banks and against logs or trees

• Dead leaves attached under the crown of a cabbage tree or tree fern

• Dead branches on ribbonwood in the subalpine zone

• Dry, split supplejack

If you can’t gather enough dry kindling, use a knife to prepare match-sized 
shavings from trees, logs or bushes. If it’s raining, work under shelter and keep 
the shavings dry on a plate or plastic sheet. Prepare larger shavings for use as the 
fire takes hold. If you have to use moist wood, make the shavings extra fine. Put 
the moist shavings from the outer wood aside and use the drier inner ones first.

Test if a piece of wood will burn by cutting a fine shaving and lighting it. If it 
burns easily, the rest of the wood is likely to burn. Splitting small branches  
will help them burn more readily because of the exposed dry inner wood and  
the sharp edges. You can break logs by dropping large rocks on them or  
hitting them against large rocks.
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Collecting firewood

Before lighting the fire, collect a good supply of firewood. Most dead wood 
burns, provided it has not been lying on damp ground. Driftwood from beaches, 
lake shores or stream beds usually burns well. Standing dead trees and dead 
branches on living trees are best. 

Preparing firewood

Dry out moist wood by placing it around the inside of the fireplace. Tear any 
moss or lichen off wet branches so the branches dry out faster.

Before going to bed, store dry kindling and firewood under your tent, your fly  
or an anchored sheet of plastic. Place ash or a large rock over the embers  
to keep them warm, so that the fire is easier to restart the next morning.

Matches and lighters

Ordinary matches work well if they are kept with the striking material in a 
waterproof container. You can buy waterproof matches at some outdoors  
shops, but the striking material on the boxes is not waterproof.

Lighters are an alternative to matches. Pack the lighter in a rigid container or 
wrap a heavy rubber band under the trigger to prevent accidental fuel loss.  
If the lighter is wet, rotate the striker and wipe it with a dry cloth. 

Fire-lighting aids

In wet weather particularly, aids that can be helpful are:

• Solid fuel tablets or fuel paste

• A piece of candle about 2 cm long

• A piece of inner tube from a bicycle or car

• A magnesium fire starter

• Dry paper

These aids last longer and generate more heat than a match. Never use 
gasoline-type fuels – they ignite violently and burn out quickly.

Starting the fire

If it’s raining, shelter the fireplace with a groundsheet held at least a metre 
above it. Alternatively, build a temporary shelter of logs and foliage above the 
fire. Don’t use a tent or fly because of spark damage. You may need to dampen 
the area around the fireplace regularly so that the soil doesn’t burn. 

When setting a fire, start by placing your tinder (paper, dry fern fronds or a fire 
starter) on a base of wood or flat stones in the centre of your fireplace. Place 
your kindling around this, starting with the driest, finest twigs or shavings, and 
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then add small pieces of wood. Ensure that there is a good air flow to supply 
oxygen by not packing the wood too tightly. The best way to build a fire is by 
making either a series of platforms, as in Figure 88 (a), a wigwam or cone,  
as in Figure 88 (b), or a combination of the two. Leave access so you can ignite 
the tinder without collapsing the structure.

Ensure you have enough dry material to keep the fire going before lighting the 
tinder. As the kindling takes light, gradually add increasingly larger pieces of 
wood until the fire is generating enough heat to sustain itself, always making 
sure the structure is loose enough to allow adequate oxygen supply. Gently 
blowing or fanning the embers with a plate or billy lid supplies extra air and 
helps to ignite larger pieces of wood.

Extinguishing the fire

Before leaving:

• Put out your fire

• Cool the stones with water

You should usually restore the fireplace to its original condition by covering the 
sodden ashes and returning the stones to their original sites. However, when you 
are lost, evidence of your camp and fireplace may be a valuable clue to a search 
team. If possible, leave a note of your name and intentions if you move on from your 
camp site.

Figure 88 Starting a fire (note the use of a candle as a firelighter) (a) Series of 

platforms (b) Wigwam

(a) (b)
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WATER AND FOOD

WATER

Water is vital for you to function efficiently. Even in cold conditions you need 
about 2.5 L of water per day.

RATION YOUR FOOD

You can survive for days, even weeks, without food, as long as you stay warm 
and drink plenty of water. However, you should still check your food and  
ration it.

You may be able to supplement your food supply by catching animals or 
gathering plants, but unless you are skilled or lucky, you will use a lot of energy 
for very little gain. Be careful that you don’t get injured chasing after an animal.

You may be able to find:

•  Fish. There are eels and trout in many streams and lakes, and freshwater 
crayfish even in some of the tiniest bush streams. You will require a  
fish-hook and line. You can use insects, worms and grubs for bait

•  Land animals. Possums are probably your best chance. Keep a heavy  
piece of wood close by to use as a club

Eating plants

Many people are fascinated by the idea of ‘living off the land’. This skill would 
be reassuring in a survival situation, but it is not vital because food is relatively 
unimportant for the first few days.

It is difficult to find palatable food in the New Zealand bush. If you eat large 
amounts of plants that you are not used to, you may get an upset stomach.

FIRST AID

Attend a first aid course before going into the outdoors. Even a blister can  
make walking very painful and difficult if not treated correctly. 

• Carry a first aid kit (see Appendix IV: Forms and Lists).

Disclaimer: The following information was updated in 2020 on the latest first aid 
information available, however the information given is general in nature. Whenever 
possible, seek proper medical advice when managing a medical situation.
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MANAGING AN ACCIDENT

 

If a member of your group has an accident, either take charge yourself or ensure that another 
group member does. Stop the rest of the group.  

Think first, and then act. Use this memory aid: DRScABC

PRIORITY ACTION

1. Danger Assess the dangers to you, all group members and the patient,  
and manage everyone’s safety

2. Response Try to get a response from the patient by calling out or tapping them on the 
collarbone

3. Send for help Call emergencies services unless the injury is minor

4. Control severe bleeding This takes priority over airway! Control bleeding with direct pressure. Use 
a tourniquet if bleeding is not controlled by direct pressure and you are 
trained in its use.

5. Airway Check that the patient’s airway is open and clear

6. Breathing Check that the patient is breathing. If not, start CPR and send for a 
defibrillator

7. Circulation and bleeding If the patient is breathing, look for bleeding and control it. Run your hands 
over and under clothing.

Figure 89 Safety first when assessing accident-scene dangers. Move the patient away from 

harm.
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Systematic examination 

1. Note how the accident occurred.

2. Check medical details.

3. Check vital signs every 5-10 minutes until stable

4.  Examine the patient from head to toe in the position found.

5. Write down what you find.

Give first aid treatment

You should:

•  Treat injuries in priority order (see DRScABC above)

• Cool burns

•  Remove jewellery from the affected area

•  Insulate the patient from the ground

•  Immobilise fractures. Improvise if necessary

•  Be careful about possible spinal injuries

Figure 90 Effective patient management – monitoring vital signs
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• Treat the patient for shock:

•  Rest, warm and reassure the patient

• Monitor their vital signs

•  Don’t give them food or drink unless  
they are fully conscious and alert

•  If the patient is unconscious, place  
them in the recovery position

Is further help required? 

Consider:

• Your own safety

• The safety of others present

• The safety of the patient

HYPOTHERMIA

Hypothermia is the condition when a person’s deep-body, or core, temperature 
falls below 35°C. This causes mental deterioration and loss of physical ability. 

Prevention

Controlling heat loss is crucial. Usually, the more layers of clothing you  
wear the better, and in extreme conditions you must have a windproof or 
waterproof outer layer. 

Wind is a major cause of heat loss. Wind chill increases with wind speed,  
and makes people feel colder when exposed to the wind than when out of it.  
If they are wet, the cooling effect is even greater. 

•   Eat or drink frequently – high-energy foods and warm, sweet drinks or hot soup.

• Keep warm and dry – avoid sweating if possible.

•  Cover your head, neck and hands with extra clothing or anything you can find.

Recognising the symptoms

If walking in cold, wet or windy conditions, watch for early signs of exhaustion  
or hypothermia. These include: 

• Lack of co-ordination

• Confusion and disorientation

• Slurred speech

• Irrational behaviour

When a person is becoming hypothermic, they will often insist that they are okay.

Figure 91 Recovery position
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Treatment

The first thing to do is prevent further heat loss.

•  Move the patient into shelter on the leeward (less exposed) side of a ridge  
or behind tree trunks or a rock outcrop.

• Insulate them from the ground.

•  Remove any wet clothing and replace with dry clothing. Add further warm 
and windproof layers, particularly to the head.

• Get them into a sleeping bag if you have one.

•  Provide high-energy foods or lukewarm or tepid drinks if the patient  
is fully conscious.

•  Snuggle them down into their sleeping bag to cover their head and allow them 
to re-inhale their own breath.

If shivering stops, or patient becomes confused or unconscious, call for urgent 
medical evacuation. Lie them down, handle them gently and wrap them in a 
sleeping bag with a tarp or flysheet around them.

If the patient appears deceased, perform CPR until help arrives. Patients have 
made full recoveries from hypothermia after having CPR administered for 
many hours.

COMMON PROBLEMS

Blisters

Stop at the first indication of blisters. This is often a sensation of ‘hot spots’  
on the heels or other areas where rubbing occurs. Tape the affected areas  
and change socks. If a blister has formed, prevent further injury by:

• Keeping the skin intact

• Covering with gauze or a gel dressing and tape

If a blister is painful and enlarged with fluid, drain the fluid by piercing,  
and then cover the blister.
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Sprains and strains

The process for dealing with sprains is summed up with the memory aid RICE.

Rest:  Stop moving

Ice:   Immerse in a stream or apply a cold wet cloth for 20 minutes 
every two hours.

Compression:  Bandage firmly with elastic bandage

Elevation: Raise the affected limb to reduce swelling

Burns

• Cool immediately with water for approximately 20 minutes.

•  Remove any jewellery or clothing from the affected area unless it is stuck to 
the burn.

• Cover with clean plastic or other non-stick dressing.

• Don’t use creams.

• Give fluids.

•  Treat for shock, even if it is not immediately apparent – the patient’s condition 
may worsen if the burns cover more than 10% of their total body surface.

Fractures

•  Keep open fractures as clean as possible. Cover with clean plastic or other 
non-stick dressing.

•  Immobilise the broken limb, ensuring that you immobilise the joints above 
and below the break. 

• Improvise splints from suitable well-padded items, such as a sleeping mat.

•  Use broad ties to hold the splint in place, ensuring that you don’t impede 
circulation. Don’t use rope or boot laces.

• Treat for shock.

Wounds

• Apply direct pressure.

• Clean the wound.

• Dress the wound – Steri-Strips™ are great for this. 

Heat exhaustion

• Remove excess clothing.

• Lay the patient down out of the sun.

• Cool by fanning or cold sponging.

• Replace lost fluid with frequent small drinks of water.

Dehydration
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Headaches are often indicators of dehydration. Drink regularly.

Bee and wasp stings

Severe allergic reactions to stings are a real concern. Find out if anyone in the 
group is allergic, and if they are carrying their own EpiPen®. You need to know 
where it is and how to use it.

Wasp do not leave a stong, but if stung by a bee, immediately try to use your 
fingernail to scrape the sting out, trying not to squeeze the sting as you do so. 
Afterwards:

• Cool the affected area to reduce the effect of the venom.

•  Give the patient an antihistamine tablet. This will take 20 minutes or more 
to work.

• Rest until recovered.

If the person suffers an allergic reaction, there are some steps you can take.

If the patient goes into anaphylactic shock: 

• Administer their adrenaline (or EpiPen®)

• Lie them flat with their legs raised

• If breathing is difficult, allow the patient to sit, but keep legs raised.

• If no improvement after 5 minutes, give another dose of adrenaline.

• If breathing stops, start CPR.

Unconsciousness

• Place the patient in the recovery position.

•  Monitor their level of consciousness; that is, their response to voice and 
pain (including no response).

SEARCH AND RESCUE

Search and Rescue (SAR) activities are co-ordinated by the by the Police and 
Maritime NZ’s Rescue Coordination Centre. Often the Police involve LandSAR 
volunteers when a helicopter is unable to fly directly to the location. Every year 
there are up to 500 SAR land incidents for trampers, hunters, mountain bikers, 
trail runners and climbers.

SAR volunteers are usually called out at short notice and often in bad weather. 
You therefore have a responsibility to take all reasonable care to avoid getting 
into a situation that requires a search. If difficulties do occur, think carefully  
and follow the advice set out in this chapter.
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If you haven’t left any record of your intentions, or if you aren’t in the area you 
said you would be in, it will be more difficult to find you.

Sending for help

If someone in your group has a serious injury or goes missing, you may decide 
that you need help. If you are carrying a PLB, satellite messenger device, 
mountain radio, satellite phone or cellphone, getting advice and assistance may 
be easy. If not, someone will have to take a message out.

It’s preferable for two people to go out together. They should mark their route 
clearly using cairns (stacked rocks), coloured material, branches or arrows. 
This will help rescuers return to the injured person or to the area where the 
person went missing. This is particularly important if the group is not at an 
easily identifiable location.

Ensure that those going for help take a written message (secured for travel) 
or the Emergency form from the Safety in the Mountains booklet, and know to 
contact the police or DOC staff.

Include the following information in the message.

Where they are

• Exact location of the group.

• Where and when the missing persons were last seen, and their plans.

• Weather, river and snow conditions in the area.

• Approximate walking time from the road end.

What has happened

• Accident, illness or someone missing.

• Assistance required.

Who is involved

•  Names, ages, experience levels and contact details of the group and  
any injured or missing people.

• Name and address of the contact person for the group members.

•  Condition of all involved (details of injuries, treatment given and the 
condition of patients are especially important).

• Gear the group has with them.

Action already taken and immediate plans

• Details of the planned trip.

• What has been done and what the group plans to do.

After the messengers have gone, you may have to wait a long time for 
assistance. It is important to remain calm. Keeping occupied may help.
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HOW TO HELP SEARCHERS

Indicate where you are

•  Place a marker on the nearest ridge or stream to indicate where your 
shelter is. Coloured material, cairns or arrows will help searchers find you.

•  Smoke is probably the easiest signal to see from an aircraft. Keep a fire 
going if possible, or have one ready to light at the first sound of rescuers  
or an aircraft. If you are in bush, light your fire at the base of a dead tree.  
It will act like a chimney, drawing the smoke up to help it break through 
the forest canopy. Use green leaves and branches to produce a lot of 
smoke. See page 206, Fire.

•  If you see an aircraft, wave a coloured object such as a parka or pack,  
shake a sapling at right angles to the wind direction, flash a mirror or  
use a flashing light or strobe.

• If you can hear people, blow your whistle or bang rocks against a plate.

• If you move, mark your route clearly.

Figure 93 Place a marker on or alongside the nearest ridge or stream to indicate  

where your shelter is.



218

Waiting

When you’ve done all you can to make yourself comfortable and increase your 
chance of rescue, you have to wait for the rescuers to find you. It’s important to 
conserve your energy. Build a shelter to keep warm, particularly if you have an 
injured person in your group (see Chapter 8: Shelter). Your chances of coming 
through in good shape are much greater if you can relax. Have confidence in  
the calibre of the SAR teams. 

If an aircraft passes over without seeing you, don’t despair – it may have 
been an initial pass and it may return for a closer search. Be ready to attract 
attention the next time.

WORKING WITH AIRCRAFT

There are standard symbols for communicating to aircraft. Make signals large 
(2–5 m long) and as visible as possible by using stones, logs, clothing or 
whatever else is available.

Ground-to-air signal code

If in doubt, use SOS, the international symbol.

MESSAGE
CODE 
SYMBOL

MESSAGE
CODE 
SYMBOL

Require assistance V Yes or affirmative Y

Require medical assistance X Proceeding in this direction 

No or negative N All well LL

Figure 94 When waiting for searchers, keep warm and conserve energy.
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Air-to-ground signal

Pilots will often ‘wave’ the plane’s wings to signal that they have seen you.

Helicopters

If there is any possibility of rescue by helicopter, prepare for its arrival. Ensure that 
there are no loose items lying about that will blow away. If there is limited space  
for the helicopter to land, ensure that your signal fire is out of the way. Holding 
up a brightly coloured shirt will indicate your location and the wind direction. 

Never touch the helicopter until it has grounded. A helicopter in operation builds 
up a large static charge that can throw a person about. When a helicopter is 
landing, keep down low and watch the pilot for directions. 

•  Usually, approach and leave the helicopter from the front or side (unless 
these are uphill), but remember that different aircraft may have different 
requirements. Wait for instructions from the pilot or a crew member  
before approaching.

• Hold down loose equipment. 

• Remove caps. 

• Wait for pilot instructions.

•  On a slope, approach and leave from the downhill side, but keep within  
the pilot’s view.

• If blinded by dust, crouch down and wait until it has cleared.

•  Get into a hovering helicopter with a smooth, unhurried movement.  
Don’t jump on to the helicopter skid.

Figure 95 When waiting for a helicopter, indicate the wind direction with your  

back to the wind.
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Figure 97 Never approach a helicopter without instruction from either the pilot or  

a crew member. 

Be aware that different helicopters have different approach areas. The figures 
shown are to be used as a general guide only.

Figure 96 Always approach and leave a helicopter from the downhill side.
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MAGNETIC-BEARING METHOD 
FOR NAVIGATION

The magnetic-bearing method requires you to do one of the following.

•  Convert bearings by adding or subtracting the magnetic variation (see 
below). The red end of the compass needle always points to magnetic north.

• Orientate the map.

CONVERTING BEARINGS

Converting bearings, whether from grid to magnetic or magnetic to grid, often 
causes navigation errors. If you use a navigation method that requires a 
conversion, ensure that you understand the process well.

To convert a grid bearing to a magnetic bearing, subtract the magnetic variation 
(grid to magnetic, subtract; or GMS). 

To convert a magnetic bearing to a grid bearing, add the magnetic variation 
(magnetic to grid, add; or MGA). 

Use a memory aid to help you remember the conversion process; for example, 
good morning sunshine (GMS) or many green apples (MGA).

APPENDIX III: 

NAVIGATION
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ORIENTATING THE MAP

Magnetic-bearing method

This method is essentially the same as the grid-bearing method (see Chapter 11: 
Navigation, page 139: Grid-bearing method), except that you align your compass 
with the magnetic variation value instead of a grid line. It may require the map to 
be unfolded, which is often impractical.

With your orientating lines parallel to the grid-north arrow, rotate the map until 
the magnetic needle matches the variation value.

OBTAINING A MAGNETIC BEARING DIRECTLY FROM  

THE TERRAIN

If you can sight, even temporarily, your next feature, set a magnetic bearing 
without using the map. However, you must be confident that it is the feature you 
want to reach.

1.  Hold the compass steady at chest-level and point the direction-of-travel 
arrow at the feature.

2.  Turn the adjustable dial until the orientating arrow lies directly beneath the 
north (red) end of the magnetic needle and both the orientating arrow and 
the magnetic needle are pointing to ‘N’.

Figure 98 Orientating a map using the magnetic-bearing method
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 3.  The magnetic bearing is now set on the compass – you can read it from  
the index line on the adjustable dial. 

4.  You can now follow the bearing to the feature, making sure the magnetic 
needle is always pointing to ‘N’.

 

Figure 100 Following a bearing of 120° using the magnetic-bearing method 

Figure 99 A magnetic bearing of 120° set to a destination or feature. Note that  

the orientating arrow lies directly beneath the north (red) end of the magnetic  

needle and both the orientating arrow and the magnetic needle are pointing to ‘N’. 

This compass is set and ready to use.
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OBTAINING A MAGNETIC BEARING DIRECTLY  

FROM THE MAP 

Subtracting the magnetic variation

This involves calculating the magnetic bearing from the grid bearing that you 
read from the map. 

Use a memory aid to help you remember to subtract the variation when 
converting from a grid to a magnetic bearing; for example, good morning 
sunshine (GMS).

Find where you are on the map and determine the direction you want to travel in.

1. Place the compass on the map with:

•  The long edge of the base plate along the next stage of your route

• The direction-of-travel arrow pointing towards your destination

•  The compass orientating lines turned so that they are parallel with the 
map’s north–south grid lines and the orientating arrow ‘N’ is pointing to 
grid north

2.  You can now put the map aside. The reading on the adjustable dial at the 
index line shows the grid bearing to your destination, which you can convert 
to a magnetic bearing by subtracting the magnetic variation. Write the 
converted bearing down to avoid having to repeat the process. 

3.  Set the magnetic bearing by turning the adjustable dial until the bearing is 
in line with the index line. 

4.  Hold the compass steady and turn yourself around until the magnetic 
needle points to ‘N’ on the adjustable dial. The direction-of-travel arrow  
will be pointing to the direction that you need to travel in.

5.  You can now follow the bearing to your destination, making sure the 
magnetic needle is always pointing to ‘N’.

IDENTIFYING A FEATURE USING A MAGNETIC BEARING

It’s often impossible to identify a feature by using a map alone. However, if  
you know where you are, you can identify the feature using a magnetic bearing. 

Adding the magnetic variation

You can use this method without fully unfolding or orientating the map.

1.  Hold the compass at chest-level and point the direction-of-travel arrow at  
a feature.

2.  Turn the adjustable dial until the compass needle points to the ‘N’.  
The magnetic bearing is now set. 
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3.  The reading on the dial at the index line is the magnetic bearing to your 
destination; you must convert it to a grid bearing by adding the magnetic 
variation. Write the converted bearing down to avoid having to repeat the process.

4.  Set the grid bearing by turning the adjustable dial until the bearing is in line 
with the index line. 

5. Plot the grid bearing on the map.

•  Place the compass on the map with the long edge of the base plate on 
your current position and the direction-of-travel arrow pointing away from 
it.

•  Turn the whole compass (keeping the edge of the base plate on your 
current position) until the orientating lines are parallel to the north–south 
grid lines and the orientating arrow ‘N’ points to grid north.

6.  Draw a line along the edge of the base plate to record the bearing on the 
map. The feature will lie along the line formed by the edge of the base 
plate.

FINDING YOUR POSITION BY TRIANGULATION 

(RESECTION) 

Figure 101 Using magnetic bearings to find your position by triangulation (resection)
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If you can identify features on both the ground and the map, you can find your 
position by using map-reading skills only. If this is difficult, you can find your 
position by using the magnetic-bearing method of triangulation (resection).

Adding the magnetic variation

You can use this method without fully unfolding or orientating the map. It 
involves calculating the grid bearing from the magnetic bearing that you read 
from the map. Use a memory aid to help you remember to add the variation;  
for example, many green apples (MGA).

1. Identify a feature and take a magnetic bearing to it. 

2.  The reading on the dial at the index line shows the magnetic bearing to your 
destination. You must convert it to a grid bearing by adding the magnetic 
variation. Ensure that you write the converted bearing down to avoid having 
to repeat the process.

3.  Set the grid bearing by turning the adjustable dial until the bearing is in line 
with the index line. 

4. Plot the grid bearing on the map.

•  Place the compass on the map with the long edge of the base plate on your 
current position and with the direction-of-travel arrow pointing away from it.

•  Turn the whole compass (keeping the edge of the base plate on the 
identified feature) until the orientating lines are parallel to the north–south 
grid lines and the orientating arrow ‘N’ points to grid north.

• Draw a line on the map along the edge of the base plate.

5.  Your position lies along the line formed by the edge of the base plate, which 
passes through the feature. If you are on a known, long and narrow feature, 
such as a ridge, track or river, your position will be where it is cut by the 
plotted line. If you are not on any recognisable feature, you will have to take 
bearings to one or two more features and use the same process to plot 
further lines on your map. Your position will be where the lines cross.

•  If you can take only one bearing, choose a feature 90° from the  
line feature that you are on.

• If you can take two bearings, select features about 90° apart.

•  If you can take three bearings, you will see that the lines along each 
bearing do not quite meet, but intersect to form a triangle. You will be 
located within the triangle.
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DETOURING AROUND OBSTACLES

There are many obstacles that can prevent you from following the direct route  
to your destination – lakes, rivers, bluffs, steep-sided gullies and patches of 
bush lawyer or ongaonga. Many are small enough not to severely affect your 
line of travel, but others require a major change of direction.

If you are using the magnetic-bearing method, you will make direction changes 
using the orientating arrow.

There are a number of ways you can detour around obstacles. The following  
are two of the most common methods.

Back-bearing method 

 

You can use this method if you can see back across the obstacle, such as a 
gully, to identify the point where you changed direction. Check this before  
you start the detour.

1. Leave your compass set on the bearing you are travelling on.

2.  Locate an identifiable marker, such as a large tree or rock, at the point  
where your course meets the obstacle.

3.  Travel around the obstacle until you are on the other side of the obstacle, 
opposite the marker. You should be back on your original line of travel.

4. Take a bearing to the marker (don’t adjust your compass when doing this). 

•  If you are directly opposite the marker, it will be the back bearing (original 
bearing minus 180°) for the original bearing that you were travelling on. 

Figure 102 Navigating around an obstacle using the back-bearing method.  

Note that the south (white) end of the magnetic needle is being used to set  

the back bearing to confirm you are directly opposite the identifiable marker.  

The compass is set with a magnetic bearing of 140°.
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•  If you are not directly opposite the marker, it will be a different bearing.  
Aim your compass at the marker and move left or right until the compass 
shows the correct back bearing. 

5.  Turn around until your compass needle is pointing back to your original 
bearing and continue your trip.

Right-angle-bearing method

 

Figure 103 Navigating around an obstacle using the right-angle-bearing method.  

Note that the compass remains set on the bearing of the original direction of  

travel, and that the direction and compass reading changes when the compass  

is pointed at right angles to the original direction of travel. The compass  

is set with a magnetic bearing of 140°.
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You can use this method when you can’t see back across the obstacle to identify 
the point where you changed direction.

1. Leave your compass set on the bearing you are travelling on.

2.  Turn to your left or right until the needle points at a right angle to  
your original bearing.

3.  Travel with the needle steady on this setting and pace out the distance 
required to miss the obstacle; for example, 55 double paces.

4.  Once you have gone far enough, turn your compass back to the original 
bearing and travel on that bearing (parallel to your original line of travel)  
until you have passed the obstacle.

5.  Turn your compass and face back towards your original line of travel so that 
the needle again points at a right angle to your original bearing. Travel in this 
direction for the appropriate distance (the 55 double paces).

6.   Turn the compass back to your original bearing and continue along your 
original line of travel.
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HOW DOES A GPS WORK?

A GPS works by receiving signals from at least three of the numerous satellites 
revolving around the earth. The distance of the signal from a satellite to your 
GPS is measured by the time it takes the signal to reach your GPS.

Signals from the several satellites create a trilateration. Trilateration is 
achieved using a method that measures a series of distances. Trilateration of 
any number of satellites gives you your ground position by sending a set 
of coordinates to your GPS. The accuracy of the coordinates is dependent on the 
number of satellites providing a signal. The accuracy varies from 4 m to 100 m 
in New Zealand bush environments.

Satellites have very accurate atomic clocks that measure the signal’s travel 
time and subsequent distance. Ground monitoring stations on earth track the 
satellites’ movements. If a satellite goes slightly off-route, the ground station 
will control the satellite, update its information and readjust the atomic clock 
accordingly. This ensures that the information received by a GPS from the 
satellite is always accurate, because the clock in the GPS is less accurate 
and therefore not quite synchronised with the satellite’s atomic clock.
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Figure 105 A GPS
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GPS AND MAP-GRID REFERENCES FOR BUSH TRAVEL 

IN NEW ZEALAND 

It is valuable to have a topographical 
map of your area on hand when using 
a magnetic compass, and the same 
applies when using a GPS. Most GPS 
models available in New Zealand can 
be programmed to give coordinates 
that correspond with the grid system 
on the Topo50 map series. 

Before looking at how to get a set of 
coordinates from the GPS, we need to 
know how to read a grid reference on a 
Topo50 map.

The GPS will show a 14-figure grid 
reference. For example, Lakehead Hut 
will be easting 1585247 and northing 
5364030; as you can see, the six-figure 
grid reference 852640 appears as the 
middle three digits of the easting and 
northing. Each GPS comes with a user 
manual that describes in detail all its 
functions. We recommend reading over 
these carefully at home and learn the 
various functions of the GPS. It can do 
things such as finding a Grid Reference 
of your current location. 

Lakehead Hut

Figure 104 A 14-figure grid  

reference for Lakehead Hut
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GPS AND MAP-GRID REFERENCES FOR BUSH TRAVEL 

IN NEW ZEALAND 

It is valuable to have a topographical map of your area on hand when using 
a magnetic compass, and the same applies when using a GPS. Most GPS 
models available in New Zealand can be programmed to give coordinates that 
correspond with the grid system on the Topo50 map series. 

Before looking at how to get a set of coordinates from the GPS, we need to know 
how to read a grid reference on a Topo50 map.

The GPS will show a 14-figure grid reference. For example, Lakehead Hut will 
be easting 1585247 and northing 5364030; as you can see, the six-figure grid 
reference 852640 appears as the middle three digits of the easting and northing. 
Each GPS comes with a user manual that describes in detail all its functions. 
We recommend reading over these carefully at home and learn the various 
functions of the GPS. It can do things such as finding a Grid Reference of your 
current location. 

OTHER BASIC FUNCTIONS OF THE GPS

The GPS user manual also describes in detail how to mark a hut, camp or 
your car as a waypoint. This is a particularly useful function, as it allows you to 
navigate to a predetermined point on the map. You can either mark your camp 
as a waypoint when you are there or read the grid reference of your 

camp from the map and enter it into your GPS. It is then a matter of searching 
the number or title of your waypoint in the waypoints page, pressing ENTER  
and then selecting ‘Go to’. Follow the direction-of-travel arrow to your waypoint. 
If you go off-route, the direction-of-travel arrow will automatically readjust to 
put you back on track.

The GPS can also give you your elevation. Some GPSs calculate your altitude 
by using satellites, but you need four or more satellites to get an accurate 
elevation reading. Other GPSs have an altimeter, which works on barometric 
pressure. The altimeter will need to be recalibrated as the barometric pressure 
changes. Knowing your altitude is particularly handy when climbing hills or 
mountains, as it helps to establish your location.

Most GPSs have a tracking function that logs your track or route from one 



A
P

P
E

N
D

IX
 II

I |
 A

D
D

IT
IO

N
A

L 
IN

FO
R

M
A

T
IO

N

235

The compass in your GPS

Many GPS models have an electronic compass that will give your direction of 
travel when you are standing still. The electronic compass will need periodic 
calibration – the GPS will prompt you when this is needed. Calibrating the 
electronic compass is just a matter of holding the GPS level and slowly turning 
around approximately three times. It may look odd, but it is important to have 
the compass working accurately. 

The compass in your GPS

Many GPS models have an electronic compass that will give your direction of 
travel when you are standing still. The electronic compass will need periodic 
calibration – the GPS will prompt you when this is needed. Calibrating the 
electronic compass is just a matter of holding the GPS level and slowly turning 
around approximately three times. It may look odd, but it is important to have 
the compass working accurately. 

THINGS TO BE WARY OF WHEN USING YOUR GPS

• If the batteries in your GPS run flat, it will not work. 

•  Your GPS may break down. Do not rely on your GPS as your sole navigational 
tool – it is not a substitute for good map and compass skills. 

• Always take a map and compass on your trip.

Acquiring your position in New Zealand’s varied terrain can be done, however 
it may require you to change positioning or climb out of a valley to increase 
availability of satellites. 

The satellites are continually moving across the sky as the earth revolves, so 
there will be instances when only one or two satellites are in range. 

This will make acquiring a position difficult, but in the next hour or so there 

may be six satellites in range, which will make it easier.

While bush canopy does not hinder the signal to a great degree, wet canopy 
does. It markedly affects signal strength and there is not much you can do 

about it. As mentioned above, do not rely solely on your GPS. Use the map and 
compass if the GPS struggles to lock on to satellites.

Remember, the GPS is only one navigational tool, so do not rely solely on it. 
Make sure you do not forget to take your map and compass with you.
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APPENDIX III: 

FURTHER RIVER- 
SAFETY INFORMATION 

GORGE TRIPS

By Merv Rodgers

Trips down gorges are special. It is enchanting to float, almost without effort, 
down long, still pools on a warm summer’s day; exciting to shoot along in white 
water with companions in a shared adventure. Freedom and fun with minimal 
equipment – often you need just a car-tyre inner tube in these remote and 
beautiful places. 

These notes cover trips down some of the major Tararua gorges, which involve 
floating down a difficult river. Straightforward tramping portions of the rivers 
are covered in the descriptions of the valleys. The Tararuas have several 
river gorges that offer exciting travel and are popular in summer. They are 
untracked, and while some are suited to beginners, others definitely require 
more experience and special care and attention. Midsummer to autumn is the  
only time suited to extended gorge travel. 

These notes do not address the skills of gorge travel, which are best learned 
by observing experts in action – go on a trip with people who have been before. 
Strong swimming abilities are not essential but recommended, and confidence 
in the water is a must! Special dangers include log jams, foot jams and rising 
rivers. Be especially aware of indicators of a rising river, such as discoloured 
water or floating driftwood. 

SPECIAL GEAR

Flotation equipment 

Flotation equipment is usually a car-tyre inner tube with the valve removed 
and a length of soft-rubber hose fitted over the valve stem. A small clamp or a 
length of string will tie off the folded hose. If you leave the valve in, don’t forget 
to take your pump! A small air-bed can be used, but is not as convenient during 
the inevitable between-pool carries and may not be as safe in rough water.  
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A small tube-repair kit could come in handy. Rafts and larger truck and tractor 
tubes must have adequate grab ropes attached, for their surfaces are otherwise 
difficult to grasp. When travelling with rafts or large tubes, a flotation jacket is 
essential, as you may get separated from your raft or tube. Larger tubes are 
slower in restricted passages. 

In emergencies, a few plastic bags inflated inside the shirt can act as a 
buoyancy aid. For a short swim, the recovery position from Chapter 12:  
River Safety, page 170: Recovery, may suffice. But practise it beforehand! 

Extra warm clothing 

Additional warm clothing is essential to help conserve body heat. For longer 
gorges – more than 2 hours – a wetsuit is strongly recommended.

A lightweight safety helmet is also recommended, and even knee and elbow 
pads may be useful in rough water. Try to travel rapids feet first. 

Waterproof protection

Waterproofing is a major challenge; you will need quality waterproof protection 
for the gear in your swag. Drybags, used by canoeists, are excellent. Multiple 
layers of secured plastic bags seem the next best option, but this can prove 
to be imperfect. Seldom is one’s whole pack submerged, so a camera may be 
carried at the top, with a towel handy for drying your hands prior to using the 
camera. Both of these items must be carried in separate plastic bags. Provide 
bilge space at the bottom of both your pack and your pack-liner with items that 
can handle getting wet, such as billies and sandshoes. Your sleeping bag and 
dry clothes should be as high up as possible.

Your body while on a gorge trip will be colder than usual. Part of this is due to 
the relative inactivity of swimming or floating; part is due to losing body heat 
to the colder water. Two things will protect you: your calorie supply and your 
clothing. You must be better equipped with both of these things than you would 
for an ordinary trip. Your food stops should be frequent and filling. Your clothing 
should retain heat well; fibres such as wool, including merino, or polypropylene 
are best. Keep some spare clothing dry for the camp. 

Women are, on average, better insulated than men. Both fit young men and 
older people aren’t as well insulated as the average person. Everyone needs  
to be closely monitored for the effects of hypothermia. 

Good boots

Good boots are essential for the inevitable boulder hopping that you will come 
across during a gorge trip.
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BUDDY GROUPS

For many reasons, primarily safety, party discipline for a gorge trip must be of 
high quality. The most practical element for safety is the buddy method. Each 
person must have a buddy group – a group of three should be the minimum – 
so that no person is left alone. This applies to the whole party, not just the people 
at either end of the group. A person with their foot caught between rocks or under 
a log may be unable to free themselves, and it may be beyond the strength of a 
single other group member to free them against the force of the water. Each 
buddy group must travel together for the entire trip to provide assistance if the 
need arises.

The whole party should regroup at much more frequent intervals than would be 
necessary on an ordinary trip. If one group is overtaken by another in a gorge 
trip, make sure that people remain attached to their own buddy group. 

It is important that groups containing children have one adult for every child. 
The adults must all be confident swimmers and every group member must  
have a wetsuit. Ensure you take plenty of quick-energy food for the children; 
they use up their stored food much more quickly, and their greater surface 
area-to-weight ratio means that they lose heat more readily.

HYDROLOGY FOR  
RIVER USERS

By Martin Doyle

INTRODUCTION

A river can be a dangerous feature even during low and stable flows; when 
conditions are changing quickly, this danger increases greatly. However, the 
danger can be reduced if changes in flow can be anticipated.

This section is intended for those that are working or travelling next to rivers 
and streams, or are crossing or floating on them. It aims to outline hydrological 
processes to allow you to better anticipate changes in river flow.

Anticipation skills may come through local experience, but even so, a good 
understanding of rainfall and run-off processes is useful. Knowledge of 
where rain might fall, and whether or not it can be foreseen, is the first step. 
Anticipating the size of a flood peak, how soon it might arrive at a given location 
and whether you or your party might be affected is also important. How quickly 
will the river rise? Will your party be caught in a gorge or split across a river? 
Should you camp at this location? These are all decisions that should be made 
with your knowledge of river behaviour in mind.
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RAINFALL

For the purpose of considering changes in river level, rainfall can be classified 
into three broad groups, and an understanding of how each of these affects 
rivers is important.

Widespread moderate rain 

This type of rain may come from a warm front or a persistent moisture-laden 
wind pushing against a mountain range. Because the rain is not heavy and is 
falling in all parts of a catchment, initially only small amounts of run-off from 
local streams will arrive at a given site. As run-off from more distant locations 
arrives, a gradual river rise is seen. So, while moderate or large floods can 
result, these are generally well signalled.

One aspect to remember is that, while these floods may not happen suddenly, 
the river may stay at a high level for some time. Also, if the rainfall is boosted 
by a cold front or convectional activity (air being sent quickly upwards before 
cooling and circulating back down, resulting in heavy rain in a small area), it  
can result in serious flooding, perhaps with a sudden rise on an already  
swollen river.

Convectional rain

Convectional rain falls heavily over small, well-defined areas. These rainfalls 
are often associated with thunderstorms, and are likely to result in sudden and 
unexpected river rises. This is due not only to the intensity of the rainfall, but to 

Figure 107 Floodwaters in the Upper Whanganui River
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the fact that local side streams may not be experiencing heavy rain, so there  
will be no flows from these to provide some warning. Instead, the full effect  
of the isolated heavy rain arrives as a single and possibly sudden river rise.

These cells (defined areas) of rain are often moving, but extreme flooding can 
result when they stall in one spot. Small catchments can have extremely large 
floods if this happens; for this reason, they are the most dangerous of  
all, especially in gorges and canyons.

Convectional cells imbedded in a moist wind-stream can also produce the 
largest floods in larger rivers, as the ground is soaked before the heavy  
rain arrives or forms.

Orographical rain

Warm air cools as it is pushed up over a mountain range, and the moisture 
contained within the air condenses and drops as rain. This is very common  
in New Zealand, and all outdoors people should understand this process; 
knowing the wind direction and topography can provide a good indication of 
where in a catchment rain is falling most heavily. This knowledge provides  
good clues as to impending size and timing of floods.

On large East Coast rivers, a westerly could be dumping heavy rain in  
the headwaters of eastern rivers and unexpected flooding might occur  
a considerable time later. A flood in Canterbury could take 18 hours to  
cross the plains alone.

This rain, when combined with convectional rain (or perhaps as a cold  
front moves through), often provides the biggest floods in medium- to  
large-sized catchments.

How much rain will cause a rise in river level?

The amount of rain required to cause a rise in river level varies between rivers. 
The central North Island soils are deep, derived from pumice and can soak up a 
large amount of rain. Areas with thin soils and impermeable rock, however, hold 
little water, meaning run-off occurs much quicker and in greater quantities. Dry 
soil will soak up more rain than wet soil. The effects of floods are also related to 
the ability of the river channel to carry the water – what might be seen as a large 
flow in Otago may be considered small in the West Coast.

Vegetation can affect the speed at which a river responds to rainfall. Trees have 
little ability to hold water in their foliage, but as they grow they change the nature 
of the soil – organic matter builds up and more soil develops. A deep soil rich in 
organic material will hold more water and will usually delay the onset of flooding.

Another effect relates to the dryness of the soil. A deep-rooted vegetation cover 
that transpires freely creates a large ‘sponge’ to soak up water after a dry 
period, and will therefore remove water from the soil more quickly than  
would happen if no vegetation were present.
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It’s important to note that vegetation affects run-off more in the initial stages  
of rain and during moderate rainfall, and that during very intense rain there 
will be considerable run-off occurring very quickly no matter what the 
surroundings. It’s equally important to note that after a long period of light  
or moderate rain, the soil and basement rocks are soaked; therefore, no  
matter what the vegetation, any heavy rain will quickly run off.

HOW FAST DOES A FLOOD WAVE TRAVEL?

The speed that floodwaters travel down a river varies from location to location.  
A useful guide for larger rivers is a flood-peak speed of about 8 km/h, although this 
is not always the case. Using this guide, a flood that has passed a location 16 km 
away will arrive in approximately 2 hours. This speed varies according to the shape 
of the river channel; the storage that needs to be filled up on the sides of the river, 
such as flowing over flood plains; and the roughness and slope of the river bed.

Note that at a site 16 km from the source of the heavy rain, the flood peak may 
not arrive at the estimated 2 hours later, as there will be extra time taken for 
the rainwater to reach the river channels. Knowing when after heavy rain a river 
will peak is complex; there are multiple variables to consider, such as wetness 
of the ground, the storage afforded by the local geology and the intensity of rain.

An upstream lake will reduce the size of the peak flow and will slow the 
passage of floodwaters down a river. While useful in reducing the size of the 
flood, keep in mind that the river may continue to rise well after the time you 
would expect it might peak. Also, remember that high flows will continue for a 
longer period than if the lake weren’t present.

HOW LARGE CAN FLOODS GET?

An indication of the magnitude of floods will always be available by looking at 
the size of the river channel and recent flood marks. As a guide, the line of 
permanent vegetation usually indicates the annual-flood level – the average size 
of flood that occurs mostly every year. These indications should be considered 
when choosing campsites, ensuring there is an available escape route. 

A point that may be useful to remember is that, in the wettest regions, where 
flooding is frequent, a 100-year flood may only be two times larger than the 
annual flood, which is indicated by the vegetation. However, in the drier East 
Coast catchments with no headwaters in the Alps, a 100-year flood will be up  
to five times larger than the annual flood.

WHEN RISING WATERS ARRIVE AT A LOCATION

Usually this is a gradual process, and it is unusual for a flood to arrive as  
a ‘wall of water’, which is only likely when a landslip dam has burst or an  
exceptionally intense rainfall has occurred in a single location.
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Instead, the river will rise at a rate ranging from 1–2 mm per hour to perhaps  
1 m in 15 minutes. This latter rise is still very fast, and while not the ‘wall of  
water’ you might envisage, it is certainly enough to cause a serious problem  
in many situations. Some examples of who this could be dangerous for are:

• A fisher who is on an island or in the main body of the flow

• A person negotiating a confined gorge without escape routes

• An inexperienced kayaker on a river

• A large group making a slow river crossing

A rise like this is unlikely to catch an alert person or a small experienced  
group unawares while making a single river crossing, unless it was a  
particularly difficult and slow crossing.

The first indication that a river is rising may be quite subtle. Often you will see 
extra leaves and debris in the water, or some when there were none before.  
These will have been picked up from the river’s edge by the leading front of  
water. You may also see extra swirls in the water column, and there is likely  
to be dirty water.

These signs may be obvious if you are sitting on the river bank watching the 
river, but not so much if you are walking alongside the river or crossing it. If 
you want to ensure conditions are not changing, place a stick in the bank or 
note a rock that sticks up just above the water. This will enable you to re-check 
the river level as you cross. This is particularly useful when a large group is 
crossing a river and a rising river is possible.

WHEN IS A RISING RIVER OF CONCERN?

If a sole person or a capable group is using a suitable crossing to a safe area,  
there is probably little danger of being caught by rising waters. A large party  
moving slowly, however, may be split either side of the river. 

The worst situation is often in a gorge or canyon, where there is no escape.  
In this case, if it’s raining, or you suspect rain has occurred upstream, keep a  
very close eye on the river levels. Have you heard thunder? Was any forecast?  
There may have been convectional rain upstream even though none has  
occurred locally.

There may be other places where you don’t have an escape route, or you may  
be trapped. What are the downstream conditions? Is there a decent run-out?

WHERE CAN YOU FIND INFORMATION ABOUT A RIVER?

All regional councils collect river-flow and rainfall information and publish  
it on the web. Otherwise, you can usually call a phone number to hear a  
voice message that tells you the present river levels, and also usually  
rainfall levels. Make full use of these facilities to plan your trip.
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If you regularly take clients or students on a standard route on a river, 
consider finding out what historical information exists for that locality.  
A regional council hydrologist may be able to provide some extra information 
about that river that you should use when writing a standard operating 
procedure for the trip. Find out what rate the river typically rises at, how  
long after rain it responds and how long it stays in flood once the rain stops.

If you are planning a one-off trip, make full use of information about recent 
and historical weather and flow events.

PRIOR PLANNING

Obtaining an accurate weather forecast immediately prior to your trip is crucial. 
Use your knowledge of rainfall processes to consider what they will mean for 
your area. If thunderstorms are forecast, expect that rivers may rise suddenly 
from a distant deluge. Equally, are the headwaters of your river in an area 
where heavy orographic rain can be expected? Will a rise in the river occur  
soon after this happening, or a considerable time later; maybe the next day?

RIVER DYNAMICS

Courtesy of Water Safety New Zealand

RAPIDS  

Rapids are stretches of river where the water flow has been disrupted and 
becomes turbulent. Rapids can be small, with waves less than 30 cm high; 
enormous white water; or anything in between. The size and turbulence of  
a rapid depends on:

• The steepness of the river

• The number and size of objects that block the flow

• The volume of water flowing down the river

Figure 108
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Swimmers can be injured when pushed against rocks by the current. They can 
also find it difficult to keep their heads clear of the rough water. White water 
is aerated (full of air bubbles) and not very buoyant, so it does not support a 
swimmer as well as normal water.

EDDIES  

An eddy is the area of swirling water that forms behind an obstacle, such as 
a boulder, in the river. River corners will almost always have an eddy on the 
inside  
of the corner. Often the water flow will reverse and flow back upstream.

Eddies can be:

• Quiet, flat water

• Turbulent and swirling

• Whirlpool-like

The area where the downstream current meets the eddy is called the eddy line.  
The eddy line mixes the flow in an unpredictable way and can draw swimmers  
under the surface.

WAVES  

A wave is formed either downstream of a submerged obstacle or downstream 
from where the river narrows abruptly. The wave may be breaking or smooth, 
and it stays stationary in the river (it does not travel upstream or downstream). 
There may be a series of waves reducing in size the farther they get from the 
obstacle that causes them. Waves can break over swimmers, pushing them 
under the surface.

Figure 109

Figure 110
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RECIRCULATING WAVES  

A recirculating wave is where the water continually flows back over itself. This 
means that a buoyant or semi-buoyant object will be held in this reversed 
flow. Recirculating waves are formed behind a submerged obstacle and are 
always breaking. Water behind the obstacle will be aerated and may seem 
lower in level than the rest of the river flow. It may be difficult to see how 
water is escaping from the area below the obstacle, and debris may be seen 
recirculating behind the obstacle. Swimmers can be held by recirculating 
waves, become exhausted and drown.

WATERFALLS  

A waterfall occurs when the river flow falls over a sudden drop in the riverbed. 
Waterfalls can be difficult to see from upstream, but they can be easier to hear 
than other hazards. Waterfalls come in many shapes and sizes. They can:

• Drop vertically, losing contact with the riverbed

• Drop steeply, without losing contact with the riverbed

• Drop in a series of steps

• Have a deep pool at the base of the falls

• Fall into shallow water and rocks 

• Have a strong recirculating hole at their base

People can be injured or killed by falling or jumping off waterfalls.

Figure 111

Figure 112
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OBSTACLES  

An obstacle is an object that stands in the river flow, forcing the water to  
flow around it. Obstacles can include:

• Boulders

• Tree trunks

• Bluffs

• Constructions, such as bridge supports

Swimmers pushed or carried into obstacles by the river flow can be injured  
by the impact of the collision. Obstacles can be undercut, where the water  
flows downwards under the obstacle. Swimmers dragged under an undercut 
obstacle can be trapped under the surface and drown.

STRAINERS  

A strainer is an obstacle in the river flow that allows water to flow through it,  
but it stops larger solid objects. Strainers may be partially or fully submerged 
and can be formed by:

• Trees (branches or roots)

• Fences

• Narrow spaces between rocks

• Construction debris (such as reinforcing steel mesh)

Swimmers can be dragged into and trapped against strainers by the force of  
the river flow. Even a gentle flow can create a force too strong to escape from.

Figure 113

Figure 114
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BUFFER WAVES  

Buffer waves are formed when the river flows into an obstacle. The wave is 
formed upstream of the bank or obstacle. The more water hitting the obstacle, 
the bigger the buffer wave.

If the river is hitting an obstacle and there is no buffer wave, the obstacle is 
undercut and very dangerous.

Swimmers can be pushed under the surface by a buffer wave and not surface 
until they are some distance downstream.

UNSTABLE OR UNDERCUT BANKS  

The river constantly erodes its own banks, causing them to become unstable 
and collapse into the water. This erosion often undercuts banks, leaving them 
ready to collapse despite appearing solid to those standing on them.

People standing or walking beside the river can fall in when an undercut bank 
collapses into the river. An unstable or undercut bank can also collapse if a 
swimmer tries to climb out of the river. This can make it difficult or impossible 
to get out.

Figure 115

Figure 116
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FIRST AID KITS

GROUP

You need one kit like this for a group of 4–6 people (quantities in brackets).  
This is to be carried in addition to individual kits.

 Non-alcohol wipes (10)    Tweezers or splinter probes    

Betadine® for grazes  
(check for allergy first)    Low-reading clinical thermometer    

Crepe bandage (100 mm) 
Cohesive bandage (75 mm)    Saline (30 mL)    

Sterile triangular cloth  
bandages (2)    

Pain relief (e.g. aspirin,  
paracetamol or Nurofen®)    

Plastic dressing strips (plasters) 
(10–12)    Antihistamine cream    

Plaster strip (200 mm)    
Diarrhoea prevention (optional) 
(e.g. Diastop or Imodium®)    

Non-adherent sterile dressings  
(4 large)    

Electrolyte sachets (4) (for  
replacing salts lost from  
diarrhoea or vomiting)

   

Gauze dressings (6)    Chemical cooling/warming packs    

Combined wound dressing  
(BCP size 14 and 15)    

Fine, strong thread for removing 
rings from fingers    

Burn gel sachets (4)    Disposable CPR face shield    

Strapping tape (1 m roll)    Safety pins    

Butterfly closures (1 pouch)    Needle and thread    

Scissors    Notebook    

Disposable gloves    Pencil    
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INDIVIDUAL

Each individual should carry, on their person, the following items in a waterproof container.

Cohesive bandage (100 mm)    
Pain relief (e.g. aspirin,  
paracetamol or Nurofen®)    

Sterile triangular cloth bandage    Burn gel sachet    

Plastic dressing strips  
(plasters) (6–10)     

Sunscreen, lip balm and  
insect repellent     

Plaster strip (200 mm)    Tweezers or splinter probes    

Non-adherent sterile dressings 
(2 or 3 of various sizes)    Disposable CPR face shield    

Gauze dressings (2 or 3)    Notebook    

Sticky tape (1 roll)     Pencil     

Safety pins    Non-alcohol wipes    

Scissors    Personal medication    

Disposable gloves    Antihistamine cream/tablets

If you are going on a long trip or to a very isolated place, you may decide to carry 
a more comprehensive first aid kit, although you do need to keep your pack 
weight down. Discuss your requirements with a chemist or first aid instructor.
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SURVIVAL KIT 

INDIVIDUAL

Recommended items:

Emergency shelter    

Fire-lighting equipment (fire-lighting aid and matches or lighter)    

Whistle    

Cord or string    

Fish hooks and line    

Sharp knife    

Bandage and plasters    

Plastic bags    

Aluminium foil    

Pencil and paper    
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CLOTHING AND EQUIPMENT

INDIVIDUAL

Day trip

Recommended items:

CLOTHING EQUIPMENT

Boots or running shoes    Day pack and pack-liner    

Socks (1 or 2 pairs)    Emergency shelter    

Gaiters or puttees    Map and compass    

Shorts    Watch    

Long trousers (wool or fleece, or 
track pants or long johns)    

Torch/headtorch with  
spare batteries    

Singlet or T-shirt (wool or  
polypropylene)    Cord or string    

Shirt    Toilet paper    

Jersey    Water bottle and filter    

Hat or balaclava    Pocket knife    

Sun hat    Fire-lighting equipment    

Parka    Personal first aid kit    

Overtrousers    Survival kit    

Mittens    Trekking poles    

Handkerchief    Emergency food    

Reliable means of communication    
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OVERNIGHT TRIP

Recommended items:

CLOTHING EQUIPMENT

Boots    Pack and pack-liner    

Socks (for walking)    Emergency shelter    

Gaiters or puttees    Map and compass     

Shorts    Watch    

Long trousers (wool or fleece,  
or track pants or long johns)    

Torch/headtorch with 
spare batteries    

Singlet or T-shirt (wool or  
polypropylene)    Cord or string    

Shirt    Toilet paper    

Jersey    Water bottle and filter    

Hat or balaclava    Pocket knife    

Sun hat    Fire-lighting equipment    

Parka    Personal first aid kit    

Overtrousers    Survival kit    

Mittens    Trekking poles    

Handkerchief    Toilet gear and small towel    

Footwear for hut, such as sandals    Sleeping mat    

Spare socks (1–2 pairs)    Sleeping bag    

Spare thermal layer    Bowl, mug and spoon    

Spare underwear    Plastic bags    

Sunscreen    

Insect repellent    

Emergency food    

Reliable means of communication    
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WINTER OR ABOVE THE BUSHLINE TRIP

Recommended items:

CLOTHING EQUIPMENT

Boots    Pack and pack-liner    

Socks (for walking)    Emergency shelter    

Gaiters or puttees    Map and compass     

Shorts    Watch    

Long trousers (wool or fleece,  
or track pants or long johns)    

Torch with spare bulb  
and batteries    

Singlet or T-shirt (wool or  
polypropylene)    Cord or string    

Shirt (wool or polypropylene)    Toilet paper    

Jersey    Water bottle and filter    

Hat or balaclava    Pocket knife    

Sun hat    Fire-lighting equipment    

Parka    Personal first aid kit    

Overtrousers    Survival kit    

Mittens    Trekking poles    

Handkerchief    Toilet gear and small towel    

Footwear for hut, such as sandals    
Closed-cell foam pad or  
inflatable sleeping mat    

Spare socks (1–2 pairs)    Sleeping bag    

Spare thermal layer    Bowl, mug and spoon    

Spare underwear    Plastic bags    

Long johns (wool or expedition-
weight polypropylene)    

Sun protection: sunglasses, sun-
screen and lip cream    

Extra jersey or thermal layer    

Possible extras for the snow

Spare boots (moderately rigid)    Spare lip cream    

Spare mittens    Spare sunglasses    

Spare hat    Transceiver, shovel and probe    
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EQUIPMENT

GROUP

A group on an overnight or multi-night trip will probably share some of  
the following:

Tent and/or flysheet    

Groundsheet and/or survival bag    

Stove and fuel    

Frying pan    

Billies and billy grips    

Pot scrubber    

Food and water containers    

First aid kit    

Communications device    

7-mm accessory cord (20 m)    

Cord or string    

Mending kit    
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FOOD

DAY TRIP

This is highly variable, depending on personal preference. Weight is not as 
crucial on a short trip, but you should plan to bring about 1 kg (dry weight)  
of food per person per day. This list assumes that you will eat breakfast  
and dinner at home.

Water (about 2–3 L per person per day)    

Bread    

Margarine or butter    

Spreads    

Muesli or chocolate bars    

Fruit, e.g. oranges    

Scroggin or sweets    

Powdered juice    

Tea, coffee, milk and sugar (if you take a stove and billy)    

Emergency food and water (in case you are caught out overnight)    
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WEEKEND TRIP

You should usually plan for one breakfast (Sunday), two lunches and one  
dinner (Saturday), with Saturday’s breakfast and Sunday’s dinner eaten  
at home or while travelling to and from the start of the trip.

MEAL FOOD GRAMS PER DAY (for one person)

Breakfast Muesli (or oats: 60 g)
Milk powder
Bacon

75
50
75    

Lunch Bread, Tararua biscuits or
savoury biscuits

Butter or margarine
Cheese
Salami
Jam, honey or pickle

150
50
25
30
15

Dinner Soup
Fresh vegetables
Salt
Pasta
Bacon
Pasta sauce
Cheesecake
Milk powder

30
100
10
50
75
30
100
30

Snacks Scroggin 150    

General Tea, coffee, Milo 
Milk powder
Sugar
Powdered juice

20
20
20
95

Take additional emergency food (see over page).
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MULTI-DAY TRIP

MEAL FOOD GRAMS PER DAY (for one person)

Breakfast Muesli (or oats: 60 g)
Milk powder
Bacon

90
35
80    

Lunch Bread, Tararua biscuits or
savoury biscuits

Butter or margarine
Cheese
Salami
Jam, honey or pickle

170
25
35
20
20

Dinner Soup
Dehydrated meal or bacon
Dehydrated vegetables
Rice, pasta or couscous
Salt
Dried fruit

30
90
30
80
10
50

Snacks Scroggin
Sweets

100
25

Drinks Tea, coffee, Milo 
Milk powder
Sugar
Powdered juice

20
20
30
40

Total 1,000

Take additional emergency food (see below).

EMERGENCY FOOD
Some good ideas for emergency food are:

• One Square Meal® bars

• Freeze Dri Back Country Cuisine packets

• Muesli bars, dried fruit or nuts



OUTDOORS INTENTIONS FORM 
Safety is your responsibility

1. TELL SOMEONE YOUR PLANS BEFORE YOU GO.
Leave this form with a contact person to advise them when and where you are going. This person 
will be responsible for notifying the police if you are not back by your intended time and date of 
return. Remember to advise the contact person of your return.

Time and date below signify at which point the Police should be notified if you have not returned. 
Search & Rescue action will NOT start until the Police are notified. In an emergency, dial 111, ask  
for the Police and provide details to them from this form. 

DATE OF RETURN (DD/MM/YY) / / TIME :

2. WHAT ARE YOU DOING AND WHERE ARE YOU GOING?

Start date:         Time: Activity:

Intended track/route/huts and alternatives:

Always enter your progress and changes to plan in hut logbooks, even if you don’t stay overnight.

3. WHO ARE YOUR GROUP MEMBERS?           Total number in group: 
(Overseas visitors should include their passport number and nationality.)  Please indicate who your party leader is.

FAMILY NAME FIRST NAME ADDRESS PHONE NUMBER



Significant medical or health information about group members.

NAME CONDITION MEDICATION

4. WHO IS YOUR EMERGENCY CONTACT FOR INFORMATION?

A person who can provide detailed personal information about your group (e.g. next of kin). 
This person may not necessarily be the contact person this form is left with.

NAME ADDRESS PHONE NUMBER

5. WHAT TYPE OF EMERGENCY EQUIPMENT ARE YOU CARRYING?   

Mark with a tick 

Satellite/mobile phone Ph: Wet weather gear and thermal clothing

Mountain radio Call sign:  GPS

Personal locator beacon                      First aid kit

Firearms (and emergency ammunition) Extra food

Survival kit including survival bag Emergency shelter

For a complete list of gear to take, see MSC’s ‘Going Bush’ pamphlet or visit www.mountainsafety.org.nz.

6. HOW ARE YOU TRAVELLING TO AND FROM THE AREA?

E.g. personal car, rental car, bus. Include name of bus/rental car company.

When you leave a vehicle in the area for your return, please provide details.

Registration no.: Colour:

Make and model:

Parked at:

7. WHERE WILL YOU BE GOING AFTER LEAVING THE AREA?

E.g. address/name of accommodation.

REMEMBER TO ADVISE THE CONTACT PERSON WHO HOLDS THIS FORM OF YOUR RETURN

In an emergency, dial 111 and ask for the Police. Provide details to them from this form.  
For more information about outdoor safety visit the New Zealand Mountain Safety Council's website www.mountainsafety.co.nz 

.
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A
access  15–19

accidents  210–212

aiming off  138

aircraft, communicating with  217–220

altimeters  148

GPS altitude function  149–150

attack points  139

avalanches  91, 116, 190, 193

checking before trip  33, 34, 225

B

batteries  74–75

bearings (in navigation)  123–128, 139–147

back bearings  145–147

converting  229

following a bearing  144–145

grid bearings  139–143

magnetic bearings  229–237

bee and wasp stings  215

billies  63, 71, 80, 85

bivvy bags  67

blisters  183, 213

bluffs  182

boots  56, 56–57, 183, 192

braided rivers  161

breakfasts  81

bridges  175–176

burns  214

bushline, travelling above  47, 81, 99, 100–101, 

120, 189–198, 190

clothing for  54, 56, 184, 192, 262

C

campsites  91, 175

carbon monoxide poisoning  92, 180

cellphones  74, 108, 216

children  152, 246

clothing  51–58, 162, 192, 260–262

emergency add-ons  205

for gorge trips  245

materials  53–54, 55

clouds  98–101, 103–106

clubs  14

communications devices  72–74, 108, 216, 226

compasses  124–128, 139–147, 242

care of  126–127

weighted  124

conservation parks  17, 129

contact person  33, 215–216

contour lines  134

cooking  85–86, 92

equipment  67–71, 85

cryptosporidium  178–179

D

dehydration  81, 191, 214

Department of Conservation (DOC)  16, 17, 34

desserts  85

detours  146–147, 235–236

didymo  27–28

dinners  84–85

dogs  16–18

drinks  81, 191–192

containers  72

INDEX

Bold page numbers indicate main passages on the subject. Italic page numbers  
indicate photographs.
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E

energy needs  78–79

on gorge trips  245

environment  14, 22–28

equipment  32, 41, 59–76, 192, 260–263

for gorge trips  244–245

survival kits  204, 259

exhaustion  46, 183, 212, 214

exposure  see hypothermia

F

fences, crossing  18

firearms  17, 185–188, 187–188

fires  24, 206–208

first aid  209–215, 257–258

fish  209

fitness  110

flysheets  66, 93

food  77–86, 264–266

emergency food  80

flavourings  83

planning  32–33, 78–81

wild sources  209

fractures  214

G

gaiters  58, 192

giardia  26, 71, 178–179

Global Positioning System (GPS)  149–150, 

237–243, 240

gloves and mittens  52, 56

Glycemic Index  78

gorge trips  174, 181, 181–182, 244–246

GPS  see Global Positioning System

grasses  196–197

grid-bearing navigation  123, 139–143

grid system (on maps)  134–137, 241

groundsheets  65, 67, 93, 207

group planning  32–36

guidebooks  223–224

H

handrails (line features)  139

headgear  55, 192

heat exhaustion  214

helicopters, rescue by  219–220

hip belts  61, 62

river-crossing use  153, 163, 165, 171, 173

huts  88–90

logbooks  47, 175, 215

hydro dams  176, 181

hypothermia  152, 212–213

I

inexperienced trampers  32, 39, 41, 46, 47, 

72, 158

intentions details and forms  33, 215–216

L

leadership  38–50

lightsticks  75

loads  60

see also weight

locator beacons  72, 150

lunches  84
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M

magnetic-bearing navigation  123, 229–243

magnetic variation  126

Mäori practices and views  10–11, 19, 22, 152

maps  128–140, 241

grid system  134–137

orientating  133, 139–140

revision  129

scale  133

topographic  128–130, 133

markers (on tracks)  119–120

mountain biking  13

Mountain Radio Service  72, 73, 226

N

national parks  16, 23, 129

native animals and plants  16–17, 23, 23, 209

navigation  115, 117–150

with a compass  127–128, 139–147

by features  114–115, 137–138, 143

grid-bearing method  139–143

magnetic-bearing method  229–243

when lost  200–202

nettles  179

novices  see inexperienced trampers

O

obstacles  32, 112, 113, 183

navigating around  146–147, 235–236

in rivers  172–173

ongaonga  179

Outdoors Intentions Form  267–268

overtrousers  55

P

packing  62–63, 80

for gorge trips  245

packs  34, 60–63, 114, 162–163

parkas  55

Parkmap series  129–130

Personal Locator Beacons (PLBs)  72, 150

planning trips  29–36, 131–132, 159, 251

private land  17, 18–19, 33

puttees  58, 192

R

radios  72, 73, 226

reserves  17

rice, cooking  82

ridge travel  112

risk management  40–45, 152, 159, 191

rivers and streams  152–176, 181, 246–255

crossing  155, 157–174

dynamics  156–157, 251–255

obstructions  157, 254

temperature  152, 174

weather’s influence  154, 247–251

rock bivouacs  90, 198, 205

route choices  112–113

route planning  30

rubbish  25

S

satellite phones  74, 108, 216

scree  192, 196

Search and Rescue  215–220, 217

shelters  87–96, 197–198, 202, 205

natural  90, 95, 95–96

see also tents
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sleeping bags  63–64

sleeping mats  65

snacks  84

snow  192, 193–195, 197–198

melting for water  70, 192

snowgrass  196

socks  58, 192

Spaniard (speargrass)  197

sprains and strains  214

stoves  67–71, 89, 180

strainers (river obstructions)  157, 254

stream travel  111, 113, 181

sun, navigating by  122–123

sunburn  191, 192

survival bags  65, 94, 95

survival kits  204, 259

survival situations  202–209

T

Tararua biscuits  82

teaching  45

temperature, body  114, 152, 174, 184, 205, 212

 climatic  98–99

tents  66, 66–67, 91–92

tides  180

time estimation (for trip or section)  121–122

toilets  25–27

Topo50 and 250 maps  129–130, 133, 134

torches  74–75

Trackmap 335 maps  130

tracks  20

markers on  119–120

training  15, 190, 225

fitness  110

leadership  38

transport and travel  33

triangulation (resection)  143 

tussock, uses of  90, 96, 197

V

visibility, low  46, 115, 116, 121, 122, 145, 191

W

walking style  110–112

walkways  17

washing  25, 26

cooking equipment  25, 27, 86

wasps  178

watches, navigating with  122–123

water  25

drinking water  81, 209

filters  71, 179

use of snow  70, 192

waterfalls  253

waterproofing  47, 55, 63, 66, 174, 204

for gorge trips  245

maps  129

weather  47, 97–108

above the bushline  191–192

forecasts  107–108, 226–227

influence on rivers  154, 247–251

weather maps  102–103

websites  224–227

weight  48

equipment  62, 65, 67, 69, 71, 258

food  32, 80, 84, 264

pack and body weight  34, 60

wind chill  99, 191, 212

winds  99–107, 191

windthrow  112, 113, 122

Y

young trampers  60, 158

children  152, 245
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