
Figure 9.15: How a Thatch Roof Works – Traditional thatch
roofs work on pitch of roof, depth of material, and overlay. –
Source author.. [file:\SH-ShelterThached.cdr] 

Chapter 9.4: Tents and Natural Materials 1

Shelter is anything that protects the body. Shelter was suggested to include clothing, sleeping gear, and
site selection. This section discusses what most people would traditionally associate with shelter. It
focuses on the structure or dwelling in which a person resides. Conceptually, it could be viewed as
creating an effective roof over your head that helps protect you from the elements. It includes emergency
structures made out of natural materials, tents and similar structures, basements and bunkers. This
chapter has an outdoor and camping field focus. Basements and bunkers are covered in separate chapters. 

Natural Materials

As the title suggests, natural materials include materials found in the forest or surrounding. In addition, it
can include improvised materials such as a tarp or plastic tarp that might be found. In general, the use of
natural materials focuses on emergency situations. The discussion is not exhaustive. It is introductory and
designed to introduce some principles. Factors to consider include the following. The first principle is
that of a thatched roof and how it impacts the
design of an emergency shelter. This is covered
in the next section. 

Second, the time invested in creating a shelter
depends on whether you are in a fixed location or
on the move. If you are staying at a fixed site,
more time and energy can be invested in the
shelter. Third, people tend to spend too much
time and energy on creating a shelter. Keep it
small, simple and efficient. Digging a snow cave
is generally, easier and more efficient than
constructing an igloo.  Fourth, the environment
will determine the type of shelter constructed. In
a desert environment, protection from rain is
generally not an issue. In winter, protection from
the cold and hypothermia prevention are the
issues. In the east, protection from the rain is
always an issue. Fifth, having some
understanding of shelters constructed from
natural materials is always advantageous since
one never knows when a backup shelter is
needed. 

1 This section was written by Robert B. Kauffman who is solely responsible for its content. This section is copyrighted
© Robert B. Kauffman, 2016. 
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Figure 9.16: Bark Shelter – Shows the overlapping shingle
effect. – Source: author. [file:\SH-ShelterBark.cdr]

Thatched Roof – Most people are not going to
construct a traditional thatched roof in their lifetime.
Other materials have superceded thatch as a roofing
material. However, the principle of how a thatched
roof works is important because the basic principle
is useful in creating roofs using natural materials.

There are three factors to consider. First is the
steepness of the roof. A steeply pitched roof sheds
water faster than a shallow pitched roof. This is
intuitive. 

Second, thickness of the thatch is important to how
a thatched roof works (Figure 9.15). This is shown
in Figure 9.15. Traditional thatch is made from a
grass material. The rain hits the thatch. It runs down
and around the thatch material. It drips to the next
layer of thatch where it runs down and around the
thatch. The process repeats itself until the runoff
runs out onto the ground. The key to the success of
this process is the thickness of the thatch and a
steeply pitched roof. 

The third consideration involves the natural
materials used to construct the shelter. When using
natural materials such as branches, the portion of the branch closest to the tree should be placed upward
or toward the top of the shelter. This facilitates the natural flow of the water off the branches.
Construction should begin at the bottom and work upward. This creates an overlapping effect seen in a
typical shingled roof.  Figure 9.16 shows this effect using bark as the shingles. Note how the shingles
overlap each other. If additional material is piled onto the roof after it is constructed, the new material
will not aid in the proper runoff of the water. Technically, the thatch needs to be lifted and the new
pieces place underneath it so that the thatch works properly. 

The last rule involving a thatched roof is that if you can see light through the roof, it will leak. This point
seems self-evident. 

Snow Cave – Figure 9.17 shows the construction of a typical snow cave carved out of a snow drift. A
snow cave is definitely not four-star living, but it provides a significant alternative to being exposed to
the elements. A temperature of 32 to 38 degrees inside the shelter can seem quite cosy to a sub-zero wind
swept exposure outside. 
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Figure 9.17: Snow Cave – A typical snow cave carved out of a snow drift. –
Source: author. [file:\SH-SnowCave.cdr]

When constructing a snow cave,
the first consideration is to find a
suitable drift. Drifted snow tends
to be denser and packed tighter
than snow laying on the ground.
This becomes readily evident
when cutting blocks of snow with
a shovel. Also, drifts tend to have
sufficient depth and thickness to
create a snow cave. If needed,
blocks of snow can be added to
enhance the thickness of a drift. 

With a shovel, burrow an
entrance in from the bottom and
then tunnel upward. The shelf
where you sleep or reside should
be elevated above the top of the
entrance tunnel. This helps to
retain the heat in the shelter. Poke
ventilation holes in the roof.
Place twigs or snow markers so
that no one steps through the
roof. The outer wall should be roughly two feet thick. If needed, augment the thickness with cut blocks of
snow. Your body heat and/or the heat from a candle lantern will ice the walls. The heat melts the snow
which refreezes as ice. This strengthens the structure of the walls. Also, it will result in some drainage of
the water which needs to be channeled into the bottom of the shelter. Last, store your shovel inside the
shelter overnight in case you need to dig yourself out in the morning. 

Shelter as a Roof – Think of shelters as a roof over one’s head that protects the body from
environmental impacts such as rain, snow, wind, sun, etc. A quick review of the natural material shelters
discussed in this section reveals that shelters are really a roof over one’s head. The thatched roof is
designed to protect the body from rain. The overlapping bark roof is also designed to protect the body
from the rain. These designs provide some thermal protection although they are really designed to protect
the body from rain. In contrast, the snow cave is designed to protect the body from the wind, snow and
cold temperature. Conceptually, it is a roof that shields the body from the elements and reduces the onset
of hypothermia. 

Summary – This section is not a complete dissertation on naturally made shelters. It provides several
principles and examples which should help anyone in an emergency situation. Create a small shelter.
Create one that is appropriate for the conditions you are facing. Different environments have different
needs and requirements for protecting the body. In many instances, your shelter is really creating a roof
over your body. The principles of a thatch roof are applicable here. The snow shelter provided contrast
and shows the creation of an efficient and effective winter shelter. You never know when you will need
to create an emergency shelter. 
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Figure 9.18: Anatomy of a Tent – The waterproof coated nylon fly sheds rain from the tent. The sides of the
main tent are constructed using breathable nylon which is breathable. – Source: Author.
[file:\SH-TentHowWorks.cdr]

Tents

The purpose of this section is to discuss tents in a general sense. Its purpose is not to be a user guide for
tent selection. Tents run the gambit in their purpose, size, construction, materials used weight, etc. For
example, a tent used by a backpacker on an expedition will be very different in size, shape, weight, and
design than a tent used by a family while car camping. 

Purpose – The purpose for which the shelter will be used is generally the primary determinant regarding
tent selection. The expedition backpacker’s or mountaineer’s life may depend on a quality tent. They
may experience harsh winds and adverse weather. In addition, they may need to carry the tent
themselves. In contrast, the needs of a car camper differ greatly. If the tent fails, there is always a motel.
Also, weight is less of a problem since the car is carrying the tent. Influencing the purpose to which the
tent will be used are the factors of mode of transportation, durability, and many of the factors discussed
in the following sections. 

Dispersing Moisture and Vapor Barriers –  As the temperature of air decreases, its ability to hold
moisture decreases. In meteorology, the dew point is the temperature at which the water vapor condenses
and changes from a gaseous state to liquid. For a simple verification of this principle, examine the cold
and hot water pipes in a house. Condensation forms on the cold water pipes and not on the hot water
pipes. 

From the section on sleeping gear, the body gives off roughly 0.25 quarts or a pint of water while
sleeping (i.e. respiration, sweating, and skin). A pint of moisture can coat the inside of a tent or
automobile with a layer of frost by early morning. Generally, tents are designed with a waterproof fly
which protects a breathable tent beneath it (Figure 9.18). This allows the air to move underneath the fly
and through the tent. Also, it reduces the temperature differential between the inside and outside of the
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Figure 9.19: Vapor Barrier  – Source: Andersen (2016).
[file:\VaporBarrier.cdr]

Figure 9.20: Nylon Tent Without the Fly – As the sun sets on the Gulf, the
tent without the fly shows the supporting pole structure and mosquito net
windows. – Northwest, Cape, Florida. – Source: author. [file:\EV07_275.jpg]

tent and it reduces condensation. If a flap
of the tent is partially unzipped, there is
even less of a temperature differential
between the inside and outside of the
tent. 

The principle of a vapor barrier is an
important consideration in house
construction regarding water vapor
condensing as it passes through the
exterior walls of the building (Figure
9.19). Placing the vapor barrier
incorrectly can lead to the eventual
rotting out of the studs of the house. In
older homes that were not well insulated
or were drafty, this was less of a problem.
However, in today’s buildings that are
well insulated and tightly sealed,
moisture has no way to exit. 

In Figure 9.19, Andersen (2016) traces
the temperature differential between the
inside and outside of a house. The
temperature drops from 70o to 7o

outdoors. The proper placement of the vapor barrier is as close to the inside wall as possible. There is
only a five degree differential. The vapor barrier is made from a waterproof or vapor proof material. If
the impervious vapor barrier is placed on the exterior wall, the water vapor passing through the wall will
condense into water which decreases the insulating value of the insulation and over time, it can rot out
the studs. 

The principle behind Gortex ® and
similar materials is that the material
allows water vapor to pass through
what would otherwise be an
impervious material. The material acts
as a barrier to wind and water. 

Materials – Today, three materials
are generally used in tent construction.
These are nylon, canvas, and Gortex
® or a similar type of breathable
material. 

Nylon – The predominate
material used in tent construction
today is nylon. Coated nylon is
waterproof and used for tent flies, tent
floors, and parts of the sides (Figure
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Figure 9.21: Canvas Tent – This is a vintage canvas tent that would be used
in car camping or similar functions. – Source: author. [file:\DSC_0125.jpg]

Figure 9.22: Bivy Sack – Sleeping on the dock in the Everglades, the bivy
sack is a one person tent where the sleeping bag fit snugly into the Gortex
® bivy sack. Lostman’s Camp, Florida. – Source: author.
[file:\E050W1.jpg]

9.18). Breathable nylon is used on the
parts of the tent protected by the tent fly
(Figure 9.20). It allows the easy transfer
air and moisture from inside of the tent
to the outside. Nylon is also use in
creating the mosquito netting which is
often used portions of the tent. 

Canvas – Seventy years ago,
the predominate material used in tent
construction was canvas (Figure 9.21).
Many of the tents were army surplus
that had been used in the Korean War.
Canvas has a unique property in that it
is both breathable and water repellent.
Canvas is a cotton fabric. When it
becomes wet, it swells which makes the
fabric water repellant. Tents were
constructed both with and without flies (Figure 6). Canvas tents without a fly had one layer of fabric
between the rain and the people inside the tent. The tent in Figure 6 was a typical canvas tent used in car
camping. 

Canvas has several disadvantages. First is its weight. Its weight is generally prohibitive for backpacking.
Even in other forms of camping such as car camping, it has been replaced by nylon. Historically, canvas
tents have not been fully enclosed. This was particularly true with surplus tents. This means that they are
open to insects like mosquitos, black flies or no-see-ums. Even so, many of the canvas tents designed for
the consumer market were fully enclosed. At one time there was a cost savings with canvas tents where
they were appreciably cheaper than nylon tents. This is no longer the case. 

Gortex ® or Similiar
Breathable Materials – Some tents will
use Gortex ® or a similar breathable
material. Gortex and similar materials
allow moisture to pass from the body
through the fabric to the outside.
However, the material is impervious to
rain. It is waterproof. The advantage of
using this material is that the tent can be
constructed without a fly. This saves
weight. The disadvantage is cost. The
bivy sack pictured in Figure 9.22 is
made from Gortex. The author can
testify to fact that Gortex ® works. The
author was camping for several days on
an island in the St. Lawrence River and
there were several inches of rain over a
two day period. There is not much room
to maneuver in the bivy sack. However,
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he remained perfectly dry within the bivy sack. 

Warmth – Generally, warmth is considered a secondary benefit of a tent. In general, a smaller and more
confined tent will be warmer than a larger tent. Also, a tent that can be sealed is warmer than a tent with
openings to the outside in it. Conceptually, it is no different that putting a windbreaker on over normal
clothing. It reduces air movement and heat losses. A Gortex ® tent can be sealed up tightly which
maintains additional warmth. The bivy sack in Figure 9.22 can be zipped so that it is totally closed. 

Size – As a general rule, the size of a tent is determined by its use. Bigger tents weight more. This makes
bigger tents less desirable for backpacking. Bigger tents offer more room. In a time of confinement, a
bigger tent allows more activity to occur within it. Conversely, being confined in a bivy sack all day
during a rain storm can be very confining. In the previously mentioned two day rainstorm, the author
eventually pitched a normal two person tent simply because it was less confined. 

Generally, the size rating of tents is understated. A four-person tent is generally a tight fit for four people.
And this is generally without their equipment in the tent also. Two people will sleep in it comfortably.
Equipment can account for significant space within a tent. If possible, pitch the tent prior to purchasing
it. A visual inspection will suggest the true rating of the tent. 

Pole Design – Pole design should be considered as an important criteria. A quick examination of tent
design reveals that tents have moved to the use of longer poles that are required for the integral support
and structure of the tent. Without them, it would be virtually impossible to setup the tent. Most poles are
interconnected with each other using elastic shock cord. This makes assembly of the poles a breeze. The
poles snap easily together in their proper order and the elastic helps keep them together. Also, many of
the tents have long poles that may be up to seven feet long that are bent in arches to provide structure to
the tent. 

An superficial analysis would suggest that tents with lengthy seven foot long interlocking arching poles
is not a durable design. Intuitively, this would seem to be true. Having noted this, most tents built by
reputable manufactures seem to fair quite well. It is always wise to carry an extra pole or plastic
connector where the pole interlock. On one trip, this instructor had to carve a wooden plug that was
inserted into a broken pole to patch the two halves. The patch was complicated because the poles were
arched placing an undue stress on the patched pole. It was not ideal, but it worked. Regardless, and to the
continued surprise of this instructor, tents with this type of construction have been surprisingly durable. 

Stand-alone Design – A stand-alone design is a tent that does not need an external item to help support
the tent. It is a good feature in tents. For example two trees are needed to tie each end of a hammock. The
natural bark shelter in Figure 9.16 needs a large rock or similar feature to form one or more of its walls.
Most tents today are stand-alone or self-supporting structures with aluminum or fiberglass poles used for
the support. The nylon tent pictured in Figure 9.20 and canvas tent pictured in Figure 9.21 use aluminum
poles for their supporting structure. Even the bivy sack in Figure 9.22 uses fiberglass poles to create
arches over the head area of the bivy sack. 

People tend to think that in the wilderness there are plenty of trees and things to help support your tent.
Unfortunately, this is not usually the case. Camping on a beach is usually devoid of trees. Expecting two
trees to be of the right distance apart in a campsite is wishful thinking. Even staking the tent can be
problematic. The surface of the Keys south of Florida is tri-Miami limestone. Tri-Miami limestone is
solid rock with numerous little potholes. The problem is that two or three of the tent stakes go into the
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ground easily. The remaining one or two stakes are positioned directly over solid rock. No matter how
you try to position the tent, one or two of the stakes are invariably positioned over solid rock. 

Insect Protection – In North America there are three insects that are of primary concern when it comes
to tent design. These are mosquitos, black flies and no-see-ums. In the southwest there are scorpions and
spiders but these are generally of a lesser concern with the use of self-enclosed tent. As a footnote, with
scorpions, it may be important to keep shoes inside the tent overnight or you may find an unpleasant
surprise inside one of the shoes in the morning. 

The first protection against mosquitos, black flies and no-see-ums is a tent that is fully enclosed.
Generally, this is not a problem since most tents manufactured today are fully enclosed. This means that
the only entrance into the tent for bugs as well as people is the entrance. When the entrance is zipped up,
the tent has a barrier of material and/or mosquito netting everywhere between the occupants and the
outside. 

The second barrier is mosquito netting. Mosquito netting is a generic term used to describe a nylon mesh
that resembles screening used in windows. This allows air to pass through the screen but not the
mosquitos. Not all mosquito netting is the same. Because of their larger size, virtually all mosquito
netting will protect the occupants from mosquitos and black flies. However, no-see-ums are sufficiently
small in size that they can pass through larger inexpensive mosquito netting. The bottom line is when
purchasing a tent, check the size of the mesh of the mosquito netting and make sure it will stop the no-
see-ums. 

Summary – Tent design and construction has gravitated toward nylon tents with coated waterproof
nylon flies. This combination provides lightness, breathability, and protection from elements including
the rain. Most tents are stand-alone using poles to provide structural support. Although the poles may
seem vulnerable, they are actually durable. 
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