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Milium C. Draeger and
Lawrence R. Pettingcr

Remote Sensing: A Tool for
Park Planning and
Management

Remote sensing may be defined as the science of imaging or measuring
objects from a distance. More commonly, however, the term is used in
reference to the acquisition and use of photographs, photo-like images,
and other data acquired from aircraft and satellites. Thus, remote sensing
includes the use of such diverse materials as photographs taken by hand
from a light aircraft, conventional aerial photographs obtained with a
precision mapping camera, satellite images acquired with sophisticated
scanning devices, radar images, and magnetic and gravimetric data that
may not even be in image form. Remotely sensed images may be color or
black and white, can vary in scale from those that cover only a few
hectares of the earth's surface to those that cover tens of thousands of
square kilometers, and they may be interpreted visually or with the
assistance of computer systems. This article attempts to describe several
of the commonly available types of remotely sensed data, to discuss
approaches to data analysis, and to demonstrate (with image examples)
typical applications that might interest managers of parks and natural
areas.
Despite the diversity of types of data, remotely sensed images are used
by those with interest in natural resources because they possess some
unique characteristics. They offer a different vantage point from that
which we have on earth, and allow us to see things that we cannot see
from the ground. They provide a view of a larger area than can be seen
from the ground, thus permitting an interpretation of spatial relationships
or the comparison of an area with its surroundings. These images also
provide a permanent record of conditions at a given point in time, so that
temporal comparisons may be made. If a sensor is used that records
radiation outside the visible portion of the electromagnetic spectrum,
they may also provide information that cannot be sensed with the eye.
Aerial photographs or satellite images often appear in magazines or
journals, including this one, to show features or conditions of the
landscape discussed in the text. However, such photographs also can be
used by the resource manager or planner as a tool to acquire more detailed
information. It is the process of image analysis, interpretation, and
extraction of information that sets the science of remote sensing apart
from the art of photography.

The Relevance of Remote Sensing to Parks Management
Remotely sensed data can be used to produce maps of vegetation type,
density, and condition; soil types; topographic classes; extent and condition of water bodies; and land use. If interpretation is repeated at a later

Figure I. Black-and-white copy of a color-infrared aerial photograph
showing New Jersey coastal marsh (scale approximately 1:18,000, or 1 cm
= 180 m). Plant communities shown are salt marsh cord grass (A) and salt
meadow grass/spike grass (B). Several wetland alterations are also
identified(C = new channel: D = drainage ditch: E = dike: S = dredge
spoil deposit).
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date, changes and trends can be monitored. It is often possible to produce
quantitative estimates of the amount of resources, such as timber volume
orrangeland carrying capacity. In addition, one may make measurements
of distance, area, or elevation directly from images.
The kind of information that is needed for intelligent land management
is traditionally gathered using only ground methods that may be more
expensive, time consuming, or inaccurate than if remote sensing techniques were incorporated into the process. Much of the land in large
parks or protected natural areas is remote, and the collection of ground
data is expensive and time consuming. Due to the lack of intensive
development, these lands often have not been well mapped or described.
Furthermore, the measurement of dynamic phenomena—such as vegetation succession or degradation, land use change, or soil erosion —
necessitates costly multiple field visits.
Remote sensing, however, does not make ground data collection
obsolete or unnecessary. On the contrary, the most successful remote
sensing applications are those in which both ground and remotely sensed
information are used together in a way that is faster, cheaper, and/or more
accurate than conventional methods. In fact, remotely sensed data are
often of little use without supporting ground data for training the
interpreter and for verifying and evaluating his results.

Selection of Image Type and Method of Analysis
The information and the amount of detail that can be extracted from
images varies with the type of image, its resolution (dependent on flying
height and sensor characteristics), the time of acquisition, the interpretation procedures used, and the local conditions. Interpretation keys or
guides are useful for analyzing images, but in most cases the interpreter
must train himself to recognize the image signatures of the specific
features of interest in his particular area, on the type of image he is using.
This training is best done by going into the field with the images to be
used, and developing an interpretation guide for the local situation.
Persons who intend to undertake an operational survey usually obtain
some type of training, so that they are better equipped to make decisions

Scale Range
Large
1/1,000
(1 cm = 10 m)
1/5,000
(1 cm = 50 m)

Table 1. Characteristics
(resolution and area
coverage) of aerial
photographs of various
scales and number of
photographs needed to
cover a l,000-km2-sized
park area with stereoscopic
coverage (20 percent
sidelap and 60 percent
endlap). Similar
information is presented
for satellite data as a
comparison.

Medium
(Conventional)
1/15,000
( l c m = 150m)
1/30,000
(1 cm = 300 m)

regarding the optimum selection of types of images and analysis techniques to be used and to assess results that could be expected. Nevertheless, the use of remote sensing need not be expensive. For example,
usable images may have already been acquired for another purpose. Or. if
the areas of interest are small, it may be possible to obtain suitable
photographs inexpensively using a hand-held camera on a short flight
over the area in a light plane.
The definition of the information requirements usually determines if a
remote sensing approach is appropriate and, if so, the image type and
scale that would be best. Each decision on the best type of remotely
sensed data must be based on several factors:
1. Availability of data: Are existing images appropriate for the intended application, or must new imagery be acquired?
2. Budget: Does the available budget limit the type of data that can be
acquired or the analysis approach which can be taken? What resources
are available for field reconnaissance and verification of interpretation?
3. Analysis equipment available: What image interpretation equipment is available? Does lack of equipment preclude using certain types of
data (for example, interpretation of aerial photographs in transparency
format requires light tables for illumination)?
4. Manpower: What is the skill level of available personnel? How
much image interpretation experience do they have? How familiar are
they with the environmental conditions within the project area?
5. Size and distribution of the project area: If the area is small and
easily accessible, remotely sensed data may not be necessary.
Aerial photographs are the most common data type which would
satisfy most park planning and inventory needs. Conventional scales
(1:15,000 to 1:40,000) are commonly used to map vegetation or other
natural resources, plan park development, and identify critical habitat
areas and areas of environmental hazard. Small-scale aerial photographs
or satellite images might be appropriate if the project area is large. Larger
scale aerial photographs are usually used if detailed, site-specific analysis
is required. Natural color or color-infrared photographs are usually best
for plant species identification or vegetation mapping, but standard
black-and-white photographs are often quite acceptable for general land
cover mapping. Natural color and color-infrared aerial photographs often

Approximate
Ground Resolution (m)

Effective
Ground Area Covered
in One 230mm x 230mm
Aerial Photograph (km2)

No. of Photographs
to Cover 1,000 km2
Park Area

.025

.05

62,500

.125

1.25

2,500

/
.375

12

260

.75

48

65

Small
1/60,000
(1 cm = 600 m)
1/120,000
( l c m = 1.2km)

1.5

190

16

3.00

760

4

Very Small
(satellite)
1/1,000,000
( l c m = 10 km)

80.00

30,000
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contain more information and can be interpreted more easily than
black-and-white photographs.
Aerial photographs are routinely acquired by government agencies and
private aerial survey firms, and it may be possible to locate and purchase
(for the cost of reproduction only) existing photographs that meet
requirements for aerial coverage, date, season of year, film type, and
scale. Old aerial photographs are often valuable as a source of information on past conditions. The photo scale should be chosen carefully. Since
the number of photographs needed to cover a project area is reduced if
smaller scale photographs are used (Table 1), the cost of acquisition,
indexing, handling, and interpretation is also reduced.
On the other hand, Landsat (satellite) images often provide a suitable
alternative to aerial photographs if Landsat resolution (nominally 10-20
hectares for identification of natural features) is adequate for the intended
purpose. A variety of standard black-and-white and color composite
photographic products is available, with scales ranging from 1:250,000
to 1:1,000,000. The first Landsat images were collected in 1972, and
some repetitive coverage since that date exists for most of the world.
Therefore, Landsat images may offer greater opportunities for monitoring change or utilizing images from a particular season than do aerial
photographs.
Landsat data are also available in digital (computer-compatible tape)
format. Although most park-oriented applications are adequately performed by visual interpretation of aerial photographs or Landsat image
products, there are conditions under which digital analysis can be
considered. These conditions include (1) a relatively large project area
(on the order of 1,000 km 2 or larger), (2) access to digital image
processing equipment or services of an organization offering processing
capability, and (3) desire to merge digital land cover information with
other data types (land ownership, soil type, terrain data, wildlife habitat
information) to produce a digital data base for management applications
or to facilitate updating of information. Furthermore, some staff members should understand digital analysis techniques to develop (at the
least) an analysis strategy and to prepare specifications for defining the
work. If project staff members will be directly involved in the analysis,
then more in-depth experience is required.

Examples of the Use of Remote Sensing in Parks Management
The following examples are presented to provide an idea of the various
types of park-oriented interpretation tasks that can be accomplished using
remotely sensed data as a tool.

Mapping and Environmental Assessment of Wet/and Resources
Aerial photographs have been used extensively for wetlands mapping
and assessment of wetland environments. Choice of scale and film type
depends on the detail of mapping required. For example, statewide
mapping of wetlands in New Jersey (USA) was performed using
l:12,000-scale color-infrared aerial photographs. This relatively large
scale was required because mapping was done at the plant species level,
and final maps were required at 1:2,400 scale. On the other hand, the
National Wetland Inventory of the U . S . Fish and Wildlife Service is
currently mapping wetlands throughout the United States using high
altitude (nominal scale of 1:60,000) color-infrared aerial photographs.
The final maps from this effort are published at 1:100,000 scale, and
wetlands are grouped into categories which represent the dominant life
forms of wetland vegetation.
Medium scale (1:15,000 to 1:35,000) color-infrared aerial photographs are commonly used for mapping wetland species in a tidal
environment. The saline marsh shown in Figure 1 borders the Mullica
River on the Atlantic coast of New Jersey. Two dominant plant communities, salt marsh cord grass (Spartina alternijlora) and salt meadow
grass/spike grass (Spartina patenslDistichlis spieata), can be distin-

Figure 2. Aerial photograph of a portion of Chaco Canyon National
Monument, New Mexico. Scale 1:6.000 (1 cm = 60 in). Photo courtesy of
the Remote Sensing Division, Southwest Cultural Resources Center,
National Park Service, Albuquerque, New Mexico.

guished because their growth forms result in sharply contrasting image
signatures. Salt marsh cord grass has an erect growth form which results
in a dark signature, whereas salt meadow grass and spike grass tend to
have a prostrate growth form which produces a light signature. Since
these two plant communities have different values as waterfowl habitat,
it is important to map them separately.
Photographs having scales of 1:40,000 and smaller are also useful for
identifying wetland alterations. Diked areas and dredge spoil deposits
can be identified easily in this example. Small ditches, which were dug
throughout many New Jersey marshes to improve drainage and reduce
mosquito breeding potential, can also be located. New channels, which
were required when a four-lane highway was built across this marsh, can
easily be recognized. Because coastal marsh areas are often subject to
natural and man-induced changes, periodic coverage with aerial photographs can provide a permanent record of these changes.

Mapping and Analysis of Archaeological

Sites

Aerial photographs can be used as a base for making sketch maps of
archaeological sites and as a tool for producing planimetric maps,
analyzing sites, and developing hypotheses on their function, rationale
for location, and history. An aerial photograph (original scale 1:12,000)
enlarged to a scale of approximately 1:6,000(1 c m = 60 m) of a portion of
Chaco Canyon National Monument, an important prehistoric site in
northern New Mexico (USA), is shown in Figure 2. Clearly visible on
the photograph are two excavated and partially reconstructed pueblo
ruins. The traces of Chacoan roadways are also evident on the uplands in
the lower left. The roadways are nearly invisible from ground level and it
was only with the aid of aerial photographs that the extensive network of
prehistoric roads in the Chaco Canyon area was recently mapped. Ruins
can be viewed in relation to the surrounding terrain features (cliffs, river
courses, vegetation, etc.) much more easily on aerial photographs than
from the ground.

Monitoring Land- Use Change
Even relatively simple types of aerial photographs can be useful for
creating a permanent record of transient land-use conditions and as a tool
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Figure 3. A 35-mm photograph, taken from a small aircraft, of settlement
clearings of tropical forest along the Guayabero River in central
Colombia.

for monitoring changes in those conditions. An aerial photograph of a
portion of the Guayabero River in central Colombia, taken with a
hand-held 35-mm camera from a small aircraft, is shown in Figure 3. In
this area, government officers are quite interested in inventorying,
monitoring, and regulating unauthorized settlement infringing on the
Macarena National Park. Despite the extremely cloudy and hazy conditions that often occur in the area, those parts of the natural tropical forest
bordering the river that have been cleared by settlers for agriculture are
easily visible and could be mapped for future reference. Also, on the
original color transparency image, an experienced interpreter familiar
with the general area could identify both the type of surrounding natural
vegetation and the crop type or specific use of the land in the cleared
areas. He also could estimate the number of hectares that have been
cleared.

Visual Interpretation of Vegetation Cover from a Landsat
Color-Composite Image
Landsat photographic images often provide a rapid, effective tool for
mapping general vegetation and land cover patterns over large areas. For
example, a Landsat color-composite image was used to map cover types
in a 1,000 km 2 wildland area in southeastern Idaho (USA), where
expansion of phosphate surface mining activities was planned (Figure 4).
Eight land cover classes were mapped on a 1:250,000-scale image; the
minimum area of any map unit was 64 ha. Image interpretation and
verification of the vegetation map required approximately 2 man-days of
effort by an interpreter who was familiar with the study area. Verification
of map boundaries and cover type classifications was accomplished by
comparison with small-scale (1:120,000) color-infrared aerial photographs. The resulting vegetation map was more detailed and accurate
then a vegetation map prepared for an environmental impact statement
using conventional methods. This approach should be considered when a
general vegetation and land cover map must be produced quickly for a
relatively large area.

Figure 4. Black-and-white copy of a Landsat color-composite image
showing vegetation mapping of the Blackfoot River watershed,
southeastern Idaho. The area outlined in black is the same area for which
Landsat digital classification was performed (Figure 5).
manually interpreted) were classified and displayed in color, but only
four general classes are shown as a simplified black-and-white display.
The area in this display is outlined on the satellite image (Figure 4) to
facilitate comparison. Since the Landsat resolution element (picture element, or pixel) measures 79 m x 57 m on the ground, this area becomes
the minimum map unit of a Landsat digital classification. Note that there
is much finer detail in the digitally classified map than in the visually
interpreted map. The accuracy of the Landsat classification of the entire
Blackfoot River Watershed area was 83.0 percent ± 2.1 percent (0.95
probability level), determined by comparing the classification result with
aerial photo interpretation for a sample of Landsat pixels. Because the
digital classification results are already in computer-compatible format,
they can be easily merged with other data such as topography, soils, road
networks, and ownership boundaries to form a digital data base. This
data can be easily manipulated to produce information for natural
resources management and decision-making. Of course, the advantages
and disadvantages of digital classification discussed earlier must be taken
into consideration when this approach to Landsat analysis is considered.

Monitoring Extent of Wildfire
Digital Analysis of Landsat Data for Vegetation Mapping
Vegetation maps can also be produced by means of computer-assisted
classification of Landsat data. Computer-assisted classification was
performed using Landsat data of the same area in southeastern Idaho for
which manual interpretation was just described. A portion of the digital
classification is shown in Figure 5. Detailed classes (equivalent to those

When wildfires burn large areas in remote locations, it is difficult to
assess the extent and intensity of burning. Observations in the field or
from low-flying aircraft after the fire is suppressed often cannot be
translated into accurate maps of damage. Remotely sensed data can
provide a permanent, comprehensive record of fire damage if images are
collected soon after the fire. If a large area has been burned, the acquisition of aerial photographs may be costly. As an alternative, a
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Figured. Landsat MSS band 6 image (acquired June 28,1977) showing
the extent of the La Mesa Fire in Bandelier National Monument in New
Mexico.

Figure 5. General classification of land cover in a part of the Blackfoot
River wateshed, southeastern Idaho, produced in black and white by a
computer-driven flatbed plotter (compare with Figure 4). This overlay was
originally produced in color to Jit a 1:24,000-scale topographic map.
Symbols correspond to thefollowing land cover classes: dark grey, forest
land: light grey, wetland (wet meadow in Figure 4): white, rangeland(sage
and mixed shrub/herbaceous in Figure 4): black, rangelandlphosphate
mines.

resources are limited, the area burned is quite extensive, and/or the need
only exists for generalized information, then Landsat images may be
satisfactory. A Landsat color-composite image would usually be preferable to a black-and-white image because of the additional information it
provides regarding vegetation; however, the contrast between burned and
unburned areas would also show on a sineje infrared band image.

How to Acquire and Use Remotely Sensed Data
Landsat image acquired shortly after the fire is out may provide a
comprehensive view of the amount of damage. The following example
demonstrates the utility of Landsat data for this purpose.
A man-caused fire (the La Mesa Fire) was started on June 16. 1977, in
Bandelier National Monument in the northwest part of New Mexico, and
burned for a week. After the fire was out, National Park Service staff
assessed the extent and intensity of damage by acquiring and interpreting
color-infrared aerial photographs and making field visits. They produced
a detailed map of foliage damage classes within the burned area.
A cloud-free Landsat image of the La Mesa fire area was acquired on
June 28, 1977, only a few days after the fire. Figure 6 shows a portion of a
Landsat multispectral scanner (MSS) band 6 image (near-infrared
wavelength record). The authors compared this image with the detailed
map produced by the National Park Service. The blackest tones correspond generally to the area where the greatest amount of vegetation was
burned, and intermediate gray tones correspond to areas where the effect
of burning was not so great.
In situations where resources and manpower are available to assess the
extent of fire damage, detailed studies and perhaps acquisition of aerial
photographs can be used to assess damage. This approach was taken by
the National Park Service following the La Mesa Fire. However, if

Assuming that remote sensing may be a useful tool for performing a
particular resource inventory or assessment, questions normally arise
regarding how to acquire remotely sensed images, and how to obtain
training in remote sensing techniques and interpretation procedures.
The existence and availability of aerial photographs varies considerably from country to country, depending on level of technological
development, economic conditions, and government policies. Various
government agencies may be sources of existing photographs, but it is
often difficult to ascertain what exists or is available. In some countries,
however, there is a single agency which can provide the necessary
information. Usually it is inexpensive to purchase copies of existing
photographs. In the United States, the National Cartographic Information Center (NCIC) of the U . S . Geological Survey serves as a focal point
for information on aerial photographs and map products which have been
produced by many federal agencies. For further information, contact:
National Cartographic Information Center
U . S . Geological Survey
507 National Center
Reston. VA 22092 USA
Telephone: (703) 860-6045
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If adequate photographs cannot be purchased, it may be possible to
take acceptable aerial photographs with an ordinary hand-held camera
from a small aircraft. In fact, if the area of interest is small or if very
low-altitude photographs are needed, this is often the best method.
Finally, it may be necessary to have aerial photographs acquired by a
commercial aerial survey firm. This may be expensive and requires
experience in writing flight specifications. In some cases, however, it
may be possible to arrange for a government or military agency to acquire
photographs of a specific area at little cost to the user.
If Landsat images of the United States or other countries are desired,
one can ascertain what images are available, and how and where to order
them, by writing to: User Services, EROS Data Center, U.S. Geological
Survey, Sioux Falls, South Dakota 57198, USA. There are also several
Landsat data reception and processing stations operated by organizations
or agencies in other countries under agreement with the U.S. National
Aeronautics and Space Administration.These stations are capable of
receiving Landsat data acquired in a 2,800-km (1,500-nautical-mile)
radius of the receiving antenna. These stations have more recent and
more complete coverage of non-United States areas. For more information on the services offered, contact the address(es) nearest your area of
interest:
1. Instituto de Pesquisas Espaciais (INPE)
Departamento de Producao de linagens
ATUS-Banco de Imagens Terrestres
Rodovia President Dutra, Km 210
Cachoeira Paulista-CEP 12.630
Sao Paulo, Brazil
2. Canada Centre for Remote Sensing (CCRS)
User Assistance and Marketing Unit
717 Belfast Road
Ottawa, Ontario. Canada K1A 0Y7
3. Director
National Remote Sensing Agency
No. 4, Sardar Patel Road
Secunderabad-500 003
Andhra Pradesh
India
4. *Telespazio
Corso dTtalia. 42-43

6. *Swedish Space Corporation (SSC)
Tritonvagen 27
S-171 54 Solna, Sweden
(Must be resident of Sweden to order)
7. Australian Landsat Station
14-16 Oatley Court
P. O. Box 28
Belconnen, A.C.T, 2616
Australia
8. Commision Nacional de Investigaciones Espaciales
(CNIE)
Fuerza Aerea Argentina
Comando en Jefe
Comodoro Pedro Zanny 250
Buenos Aires, Argentina
9. Thailand National Remote Sensing Program
National Research Council
Bangkok 9, Thailand
10. Council for Scientific and Industrial Research
P. O. Box 395
Pretoria 0001, South Africa
11. Wang Xin-Min
Acadamia Sinica
Beijing
Peoples Republic of China
* Requestors residing outside of Italy or Sweden Contact:
Earthnet-ESRIN
Via Galileo Galilie
Casella Postale 64
00044 Frascati, Italy
Training opportunities also vary from country to country and region to
region. Information on training that is available can also be obtained from
the Applications Branch of the Earth Resources Observation Systems
(EROS) Data Center in Sioux Falls, South Dakota.

Rome, Italy

(Must be resident of Italy to order)
5. RESTEC
Remote Sensing Technology
7-15-17 roppongi, Minato-Ku
Tokyo 106, Japan

Dr. William C. Draeger is Chief, Training and Assistance Section at the
U.S. Geological Survey EROS Data Center in Sioux Falls, South Dakota.
Lawrence R. Pettinger is Principal Applications Scientist and Supervisor,
Bioscience Section, Technicolor Graphic Services, Inc., EROS Data
Center.
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Trevor A. Croft

Lake Malawi National Park:
A Case Study in
Conservation Planning

The Malawi Government is a signatory to the Organisation of African
Unity Convention on the Conservation of Nature and Natural Resources.
This urges that effort should be made to preserve, in a national park or
equivalent conservation area, a representative section of every distinct
biome of Africa, and member countries in particular.
A national park for Lake Malawi was approved in principle in early 1976
following background work by the Department of National Parks and
Wildlife. Since then extensive research work and consultations culminated
in a comprehensive plan and gazettement of the park under the National
Parks Act in December 1980. It is believed that this is the first protection in
the world given to this type of habitat at national park levels. This accords
with the 1UCN World Conservation Strategy which calls for protection of
lake systems as an urgent priority.

uninhabited but are widely separated. An essential feature of any area
chosen for a national park is that it must be adequately protected; otherwise
the main objectives will remain unfulfilled. In practical terms this meant
that the park should be a reasonably cohesive entity to be a workable unit.
The Nankumba Peninsula, with its offshore islands, the Mwenya and

Lake Malawi is of special significance as it has several biotic features of
great interest which are under increasingly heavy pressure as a source of
food, means of transport, and recreational outlet. Conservation must
therefore take into account a number of conflicting factors, more so than in
well established parks. It is in this respect that the planning of the park is of
special interest and can provide guidelines of value in considering projects
with similar characteristics elsewhere.
Lake Malawi is more of an inland sea than a lake, being 365 miles (587
km) long and up to 50 miles (80 km) wide. Its shoreline ranges from
low-lying swamps through sandy beaches to steep hillsides plunging over a
thousand feet (305 m) into the lake. In surface area it is the ninth largest lake
in the world, the third largest in Africa. In depth it is the third deepest in the
world and the second deepest in Africa.
Its outstanding feature is its fish. The lake contains the largest number of
species of fish of any lake in the world, probably by a considerable margin.
The exact number probably exceeds 450. The lake provides an important
fishing industry, and the problem of understanding the evolution and
ecological interaction of an exceptionally complex community is of great
interest. This interest centres on the family Cichlidae of which all but four
out of an estimated population of over 350 species are endemic to Malawi.
This means that over 30 percent of all known Cichlid species are found only
in Lake Malawi.
In setting up conservation measures for the lake the main objective was
the protection of a reasonable cross section of the Cichlid family and
particularly the brightly coloured 'Mbuna' fish. This term is applied by
local fishermen to coloured rock fish which provide a remarkable underwater spectacle and a substantial export trade to collectors all over the world.
Much of the shore line is heavily populated and thus precluded from
inclusion in a protected area. The rocky parts are only sparsely populated or

Fig. I. Location of Lake Malawi National Park.
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Nkhudzi Hills and Nkhudzi Spit, were finally chosen for the park as they
had a number of specific advantages. Firstly, they included about 25
percent of the rocky section of the Malawi shoreline of the lake, giving a
good cross section of the different fish species. Secondly, the greater part of
the area was already forest reserve. Thus there were no permanent residents
in the areas to be gazetted and the problems of physical movement of
people did not arise. Thirdly, the area combined landscape types of great
interest, ranging from the wooded rocky hills of Cape Maclear to the
low-lying marshland and sandy bar of Nkhudzi Spit, together with islands
of differing size and character. Fourthly, the whole area is reasonably
accessible, facilitating the opening up of a specialist tourist trade essential
to the overall success of the park.

Planning Problems

Local fishermen hauling in a beach seine at Chembe village. In the
background is a visitor '.v powerboat, a potential source of conflict with the
fishermen and the park. Thumbi Island West, at right, is within the park.

A basic draft plan was prepared in 1976 which identified problems outside
the park of fundamental importance to its management.
A particular feature, not found in other Malawian parks, is that the
Nankumba Peninsula contains village enclaves cut off between the park
and the lake. These villages contained some 5,400 people in October 1977.
They depend primarily on fishing for a livelihood, but for their day-to-day
requirements of firewood and building poles, as well as fuel for drying and
smoking fish, they have traditionally extracted timber from the wooded
hillsides of the peninsula and some of the islands. As there was from the
outset no intention to move people, these needs would have to be met.
Another feature unique to a park within Malawi was the presence of a
site used heavily for recreation. This site, at Cape Maclear. was originally
developed for a hotel to serve the London-Cape Town flying boat service as
an overnight stop. Although the service was short lived, offered only in
1948 and 1949, the area has had some form of tourist or recreational use
ever since. Its present use includes a rest house and bar with a caravaning
and camping site. There is also a substantial number of power boats based
permanently at the site. Such uses are not compatible with the concept of a
national park.

The old visitor area at Cape Maclear has been spoiled by the unplanned
construction of holiday shacks by visitors from elsewhere in Malawi. The
shacks will be removed when the site is developed for the new lodge.

The cultivated land of the Chembe village enclave during the dry season.
The village can be seen on the sandy ridge on the lake shore. The soils are
of poor quality and liable to erosion. Domwe Island, seen in the
background, is in the park.

The Planning Framework
It was also clear that the problems affected a number of different disciplines. The Department of National Parks and Wildlife had on its staff
planning and research officers who were experienced in the type of work
involved. The Ministry of Agriculture and Natural Resources, of which
the Department was then part,* had had the foresight to set up an expert
Ecological Consultative Liaison Group to discuss and coordinate matters
of environmental concern.
The Group agreed that it was necessary to assess all the problems
affecting the areas suggested for inclusion within the park. Some might
not affect the park directly, or be affected by it, but needed to be
understood fully.
As a first stage the Senior Research Officer made a detailed investigation of the park area and the village enclaves. As well as a basic resource
survey, this covered aspects of the daily lives of the people who would
affect or be affected by the park. A report was prepared in the form of a
summary of the issues—a type of environmental impact statement. This
looked particularly at the overall ecological balance and was especially
valuable in revealing facts about the area which previously had not been
appreciated. This was discussed by the Liaison Group and agreement
reached on the points requiring special attention by the plan. Further
consultations followed during the preparation of the second draft plan by
*This Ministry has since been split into Ministry of Agriculture and the Ministry of
Forestry and Natural Resources. The Liaison Group continues in an inter-Ministry
capacity.
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Piles of wood waiting for transport to the villages. This cleared area is
outside the park, the boundary for which follows the foot ofthe hillside.
Eventually wood plantations will supply local needs but until they are
producing some managed cutting in the park will be necessary.

Looking north from Cape Mac/ear with Mumbo Island on the far left,
Thwnbi Island West in the center, and Domwe Island in the right
background. These islands are inside the park, and it is envisaged that all
of the lake water areas in the photo will be within the conservation area.

the Department's Planning Officer. This was in turn discussed and
approved by the Liaison Group.
With full agreement within the Ministry and with other interested
parties it was possible to widen the discussion and bring in the Office of
the President and Cabinet, who would make the final decision whether
the park should be recommended to higher authority. The final stages
consisted mainly of the completion of the initial plan and the commencement of the legal process for gazettement and acquisition once
final approval was obtained. Approval for the establishment of the national park was given by His Excellency the Life President, as Minister
of Agriculture and Natural Resources, in January 1980. The final
gazettement was completed 24 December 1980.

from 2.3 percent in 1910 to a very low 0.9 percent in 1977. The evidence suggested that the reason for this was related to a resource
shortage in Chembe village because the cultivable land is fully
utilized.
Over 99 percent of the land on the peninsula proposed for the park
was already under Government control as a Forest Reserve. This land
is predominantly steep, rocky, wooded hillsides. The only cultivable
land exists in the enclaves themselves which are outside the park. The
largest amount of land available in any enclave was at Chembe and
this was a mere 1.2 ha per household. At the others it is much less,
with none at all at Mvunguti.
Several factors aggravate this shortage. The soil is of poor quality
and extensive use of fertilizers has been carried out since the 1960s.
Average rainfall is about 500 mm but is erratic; crop failure frequency
is at least 50 percent. The Land Husbandry Department estimated that
in this area a minimum of 1.6 ha of land is needed to support a household. The only way in which more land could be allocated was by
further subdivision. The smaller villages were even more dependent
than Chembe on the income from fishing to buy food.

The Impact Statement
The main area of concern in planning the park centred on the Nankumba Peninsula and its offshore islands, together with the Maleri
group which are nearer to the western shore of the lake. The park itself is
small in area—only about 88 square kilometres—but its component parts
are spread out over a much wider geographical area so that potential
human impact is much greater than its small area would suggest.
The study was concentrated on three main problems:
a. Terrestrial requirements of local residents.
i. The human population and its increase.
ii Land for cultivation and agricultural development,
iii The study of wood for fuel and building poles,
iv. Development of amenities, i.e. roads, schools, etc.
b. Exploitation of fish populations.
i. Fishing by local residents,
ii. Commercial trawling.
iii. Aquarium fish trade for export.
c. Tourism development.
i. Construction of a park Lodge,
ii. Provision of infrastructure
The population directly affected by the park totals some 5,400
people. There are five villages. Chembe at Cape Maclear is the largest
with a population of some 2,200 in 1977. The rate of population increase in the surrounding area has remained constant since the last
available census, 1940. Evidence from District notebooks shows that
the rate of increase in the enclave villages had declined, however,

Firewood consumption was studied in detail as denudation of the
hillsides was already occurring with subsequent problems of erosion.
The main finding was that at the estimated growth rate it is clear that
the wooded a r e a — a b o u t 6,400 ha — cannot support the present rate
of consumption. Air photo interpretation shows a progressive change
in vegetation structure, and it is estimated that the woodland will not
last for more than 30 years before major denudation and a fuel crisis.
The important point is that unless corrected this will happen irrespective of the development of the national park, and will bring with it
further destruction of the water catchment and soil erosion problems.
The major area of fishing which concerns the park takes place from
the offshore islands which fall within its boundaries. There are three
main islands used for this, Mumbo, Maleri and Nankoma, of which
the latter two form part of the Maleri group near the western shore of
the lake.
The study showed that the use of these islands — primarily as overnight bases for fish drying — was much less significant than anticipated. The three islands contributed no more than 2 percent of the
total catch and gear of the southern part of the lake, the majority being
from Maleri Island. These 1 .ses were in fact already illegal, being
within Forest Reserves, and will eventually have to be closed down.
This will not, however, ha- e a significant effect on the lives of the
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people in the area.
Of greater concern is whether fish stocks can be sustained at the
present level of fishing. The machinery for the sensitive control of village
fishing exists through the collection of data on fishing effort and catches,
a policy of optimum yield and enforcement of the decision selected. Its
effectiveness is limited, however, by the availability of research and
management resources. Anecdotal evidence, which cannot of course be
considered reliable, suggested that village catches have declined over the
last decade.
Bottom trawling of commercial operators is also an important form of
fishing in the area. Policy has been to allow the fishing effort to approach
that calculated to produce the estimated maximum sustainable yield.
The aquarium fish trade has the greatest relevance to the park.
Research into this topic is currently being carried out, and will provide
better evidence for future control.
Other aspects looked at in detail concentrated on physical developments relating to social services and tourism. The provision of social
facilities is poor. The villages are served by a low standard secondary
road which often is impassable during the raining season. Chembe has a
full primary school. None of the villages has a clinic. The general
attitude of the villagers is to welcome any development bringing them
employment and better social facilities.
The development of tourism in Malawi is at a low level because of the
lack of the necessary infrastructure. Such development as has taken place
on the lake is threatened by a high rise in lake level since the initial studies
were carried out. It is now generally agreed that the type of development
appropriate to the lake is a number of small hotels, sympathetically
designed to fit in with the environment. Small scale developments also
have a minimum of social impact on their surroundings, being much less
demanding on the scale of infrastructure needed to service them. Equally
important is the need to assess park tourist facilities in the regional Fig. 2. Zoning of national park and proposed conservation area at
Cape Maclear Peninsula and Nkhudzi Bay. Other islands not shown are
context so as to provide a balanced development overall.
wilderness surrounded by special area andfislieries conservation zone.
The Planning Solution
The impact statement showed a number of serious problems. It was
clear that the park could not stand on its own as the human pressures
on its perimeter are too great. Similarly, the inhabitants face severe
environmental problems relating to shortages of fuelwood and building
poles, agricultural land and possibly fish stocks. Any plan for the park
with a chance of succeeding had to look at the whole area and not just
the park itself.
This view was endorsed by the Liaison Group. The findings were
accepted and it was agreed that careful management was needed for
the whole area. The plan which was then drafted was the first plan for
a park in Malawi which put forward proposals for the management of
land areas outside its boundaries. In particular the point was made that
the warden of the park must be a good manager and especially be capable of dealing with people. This should be the situation in any park
but is all the more important here in view of the conflicting interests in
the area, and within the park itself. It was envisaged that the park's
warden would be able to call on the service of experts in forestry,
fisheries, agriculture and recreation development as an initial starting
point. It would be essential for these people to work together as a
team.
It was decided to extend the park zoning system into the surrounding area and apply different management technique to them. Details
are still being worked out, and as this is a new concept in Malawi, the
work will take time. In the longer term, it is intended to apply legislation to the whole area which will allow multiple use of the land with
the optimum use being applied predominantly in any one area. Such
legislation, under the title of the Conservation Areas Act, is being
considered. The surrounding of the park by a wider conservation area

will allow specific measures to be taken to improve the lives of the
people and balance their demands to use resources with those of the
park to protect them. The zonation of the park is conventional, ranging from wilderness to intensive use in the tourist lodge area. The land
outside the park, within the future conservation area, is considered
under five major areas of interest:
a. The cottage plots. There are ten private cottage plots adjacent to
the park at Cape Maclear. Although considered as a site for a possible
lodge, the recent rises in lake level have now precluded this. In the
long term it is desirable that the area be taken over by Government,
possibly as leases expire, for public recreation use.
b. Settlement and cultivation areas. These comprise the enclave villages and their cultivated areas. It is not anticipated that the population
will expand significantly. In order to encourage a rising standard of living it is important to improve agricultural productivity and provide
better social amenities, especially health, transport and education.
This will be done by improving extension services, to ensure the best
use of available land and, in conjunction with the development of the
park, improve social amenities. If, for example, a lodge is developed,
better transport and health facilities will be needed at Chembe.
c. Forestry. The shortfall in timber stocks means that action must be
taken to provide alternatives. Some 1,200 ha of land just to the south
of the peninsula section of the park will be planted, primarily with
eucalypts, to supply fuelwood and poles to the people in the area. This
will be carried out as soon as funds can be found for the project. In the
short term, until the plantations are established, careful management
of the existing woodland is necessary.
d. Fisheries. A managed fishing zone will be established for two
miles off the mainland section of the park and some of its islands.
This will be designed to cover a sample of the major aquatic ecologi-
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cal zones of the southern part of the lake. Trawling will be prohibited
and careful control made on the use of any bottom dragging gear such
as beach seines. Village fishing will be limited to residents and the
types of gear now in use. With intensified research and management it
should be possible to build up stocks and maintain a realistic and sensible control system to ensure maximum sustainable yields.
e. Tourist development. It is important that tourist development in
the park is related to that of the whole district and through that to national tourist planning. Provision of a combined land/water access system linked to the main Iakeshore hotels, and through them to major
tourist circuits taking in areas other than the lake, is envisaged. Special provision will be made at Cape Maclear for day visitors as well as
people staying overnight at the lodge. Emphasis is placed on interpretation related, especially, to an understanding of the tropical fish.
The plan prepared on this basis was approved by the Liaison
Group. This undoubtedly was helped by extensive prior discussions
and consultations. Without them there is no doubt that agreement
would have taken much longer.

The Lessons
The major lesson is that planning a park in a situation as complex as this
cannot be carried out in isolation. That the park involved a major area of
water made the situation more interesting but brought in factors which
may not have been considered on a largely terrestrial park. It is clear that
the aquatic areas are extremely sensitive to damage, not just from
over-fishing, but possible pollution from recreational power boats and
siltation from denuded hillsides, as two examples. National parks are as
much a form of land use as any other and their existence has to be
justified. Consideration of the role they play in the regional and national
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context makes it easier to appreciate problems within the park.
A multidisciplinary approach is essential to solve problems as quickly
as possible. This does not mean that the planning team must include
experts in every field. It means that experts must be consulted at an early
stage by planners so that problems can be identified and discussed before
plans are formulated. This is more likely to lead to practical solutions
than more ad hoc methods.
The main aims of this particular park concern the water and life within
it. Nevertheless the needs of the people have been considered foremost.
For the park to work it is vital that its integrity is safe-guarded. The
land/water balance is so delicate that this can only be achieved if people
living around the park are informed of developments and see that the park
will bring benefits to them. If they are to be restricted from certain
activities — especially traditional ones — every effort must be made to
provide alternatives. The formation of the surrounding conservation area
will be a major step forward in implementing the management of these
areas outside the park.
Finally, management of the park must be practical enough to ensure
problems can be easily recognised and overcome. Wardens, as well as
having technical knowledge, must be able to handle people. Although
the lake is being protected the effort must start on land. This applies to
park staff, visitors, local residents and political leaders. It is essential that
there is a will to protect for without broadly based support conservation
projects in general, especially in areas of high population pressure, are
doomed to failure. This need not be the case with proper planning and
management.

Trevor A. Croft was Park Planner with the Department of National Parks
and Wildlife, Government of Malawi, at the time the Lake Malawi
National Park was being established.

Glaciers and Tourism in
New Zealand's
Westland National Park

Volcanism and glaciation are the dominant forces that have shaped the
landscape of New Zealand. Much of the North Island has been created
through volcanic activity while glaciers have carved the rugged fold
mountains of the South Island.
The ten national parks in New Zealand are largely centered around
these two processes. Today national parks occupy 2,135,477 hectares or
8 percent of the total area of the country.
While this park system was evolving, the tourist industry underwent
rapid growth and development. It capitalized on glaciation and volcanism and sold New Zealand as the scenic gem of the South Pacific.
Links between parks and the tourist industry have always been close in
New Zealand. Scenic splendor has characterized the national park

system and has been the selling point for tourism. Today, however, the
value of the national park system is being questioned in some quarters.
Have parks catered for an active elite? Has strict preservation— " locking
up" — been over-emphasized at the expense of human use and enjoyment? Answers to these highly emotive questions differ throughout the
country. While agriculture and forestry can put monetary return on their
activities, the global dilemma of assigning a quantifiable value to
wilderness, recreation, scenery and rare species preservation is well
recognized. Tourism, however, which makes major use of parks, earned
for New Zealand nearly US $200 million in foreign exchange last year,
and barring some unexpected calamity, can be counted on to continue its
high earnings.
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New Zealand's national parks, selected primarily for scenic features,
show enormous overrepresentation of mountainous areas (McSweeney
1978). Lowland forests, wetlands and estuaries, once widespread, are
poorly represented. These, however, are the richest terrestrial and
aquatic ecosystems in the country. In 1974, the National Parks Authority
(NPA) controlling New Zealand's national parks, revised its criteria for
park selection in recognition of the scientific principles of nature conservation highlighted by the theory of island biogeography (Diamond 1975).
These criteria follow the guidelines set down by the Commission on
National Parks and Protected Areas of IUCN (Dasmann 1973).
Once lowland areas were proposed for preservation, conflicts with the
competing land uses of forestry and agriculture have become apparent.
Competing pressures for these last natural lowland areas are intense.
After decades of general acceptance throughout the country, parks are
now being asked to justify their extension proposals, not only for the
natural values they seek to preserve but also for the ways these reserves
are likely to benefit society.

Tourism and National Parks
Park managers have traditionally regarded the tourism industry as their
greatest threat. National park status precludes logging and agriculture but
not tourism. Tourist facilities have been developed in many of the parks.
New Zealand must have foreign exchange and the park service is now
rapidly recognizing the political realities of nature conservation.The
possibilities of limited damage to natural values through carefully controlled tourism are insignificant against the certainties for their destruction with forestry and expanding agriculture. The parks service and the
tourist industry are making cautious steps towards the symbiotic relationship discussed by Budowski (1978).
Currently, the patterns of change and co-operation between national
parks and the tourist industry are most evident in the glacier shaped
landscape of South Westland.

Glaciers, Mountains and Cultural Traditions
The Franz Josef and Fox Glaciers plunge from 3,000m amidst New
Zealand's highest peaks in a distance of 11km to an elevation of 200m
and a landscape clothed in luxuriant rainforest. Only 14,000 years ago
these glaciers swept out to the Tasman Sea across a narrow coastal plain.
Unmodified natural communities in the high alpine, montane, lowland, wetland and coastal zones all occur within 30km of each other. It is
an exciting and spectacular landscape.
Superimposed on this landscape are social features that set the people
of this region apart from those elsewhere in New Zealand. Storms,
rugged mountains, dangerous rivers and dense forests hindered settlement, but developed a characteristic human community. Friendship,
hospitality and independent self reliance combine to give South Westland
people and intense regional pride known throughout New Zealand.
These cultural traditions and the natural features of the region are of
equal interest to visitors. The challenge to the national park system as
well as the tourist industry has been to recognize and protect them both.

Park Establishment and Tourist Traditions
Westland National Park was established in 1960 to mark the centenary of
European settlement in the region. The 88,605 ha park centered around
the Franz Josef and Fox Glaciers. This was land with "no forest of
commercial value and unfit for settlement," (Harper 1929), and had been
protected for the previous 20 years as Scenic Reserve.
The park inherited tracks and traditions dating back over 60 years. Few

Maoris had come this far south. The earliest European settlers were
goldminers seeking alluvial gold along the coastline in the 1860s. As the
gold disappeared these miners left or took up other jobs. Some started
clearing the dense southern conifer (Podocarpus) forests from the river
valleys and began cattle farming. Others saw prospects in tourism based
around the glaciers.
At first this involved provision of accommodation in family hotels and
later guided glacier excursions based from Franz Josef and Fox townships.
Many thought the establishment of the park in 1960 would provide a
boost to tourism. This, however, did not really occur until 1967 when the
opening of the Haast highway ended the region's isolation and enabled
visitors to do a trip around the South Island by way of the glaciers.

Park Development
Initial work concentrated on clearing, upgrading and signposting tracks
and bridges close to the two glacier townships. In the wet climate of the
region (rainfall 5.000 mm annually) an urgent need became apparent for
visitor centers at both Fox and Franz Josef. Construction of these was
finally completed at Fox Glacier in 1966 and at Franz Josef in 1971.
Inside these centers receptionists and rangers dispense publications and
advice to visitors; talks and displays interpret the natural history of the
region.
Free and unrestricted right of entry for visitors is a basic principle of
the New Zealand national park system. All visitors can visit the glaciers
and the park maintains tracks, bridges and signposts to facilitate this. The
highlight for many visitors, however, is a glacier walk with a guide.
Thus, inside the national park, private tourist services, carefully managed through a concession system, provide the extra services required by
visitors.
Visitor patterns have changed since the early days. Visitor numbers
have increased dramatically but the average visit is for only 24 hours.
Accommodations, restaurants and other visitor services have developed
in the two townships outside the park boundaries. The national park's
primary role is to safeguard the resource visitors come to see. In addition,
its role for these short-term visitors has been to maintain and develop
short walking tracks and other facilities. It provides information about
these and also about the region, both on the tracks (self interpretative
walks, booklets) and at the visitor centers. Interpretation has become the
major growth area in services offered. Nightly lectures at both visitor
Following a severe rock fall, hazard warning notices were erected on the
approach to the Franz Josef Glacier in January 1981, closing the upper
valley to walkers.
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Westkmd National Park headquarters and Visitor Center under
construction in 1971. Plantings now surround the building.

A ski plane on the Fox Glacier neve. Passengers may walk only a short
distance from the plane during its 10-minute stop. Photo: National
Publicity Studios

centers in the summer season attract hundreds. Guided natural history
walks are particularly popular. In response to a growing demand for these
services, Westland National Park recently appointed the first full-time
park naturalist in New Zealand, responsible for co-ordinating both
visitor services and scientific research.
Meanwhile the park has developed tracks and huts in more remote
areas for trampers and mountaineers.

Glacier Recession and Park Boundary Reassessment
Since 1900 the Franz Josef and Fox Glaciers have retreated dramatically.
The glacier terminals have lost much of their earlier scenic grandeur and
access onto them has become difficult.
The glaciers are sold as the major tourist attraction of the region and the
tourist industry has responded to glacial recession by encouraging
alternative access by helicopters and ski planes. These flights are expensive and most people still walk to the glacier terminals. The park provides
walking access to the terminals in areas which are extremely unstable.
Despite careful routing of tracks and monitoring of rockfalls, accidents
do occasionally occur.
One strategy to focus visitor attention away from these cold and
dangerous glacier valleys has been to emphasize the attraction of lowland
country west of the present park boundaries. This is country ideal for
recreational and educational use by the approximate 300.000 visitors to
the park each year. The visitors still come to see the glaciers. By giving
greater emphasis, however, to the ancient glacial landform, rich vegetation and wildlife of these lowland areas through illustrated evening talks
and guided walks, the park can encourage visitors into areas more suited
to their abilities.
Westland National Park contains little lowland country. The lowland
landscapes between the present park and the sea were created when the
Franz Josef and Fox Glaciers swept out to the sea and dumped huge
moraines across the coastal plain. Perched among these moraines are
kettle lakes and lagoons formed by the melting of blocks of ice.
Any park centered around glaciers should attempt to preserve the

The Park staff built
this swingbridge in 1975 to
give public access to the retreating Franz
Josef Glacier terminal. Sketch: P. Prendergast
whole glacial landform sequence and not just the ice itself.
The glacial landforms are clothed in dense podocarp (Podocarpus and
Dacrydium species) forests containing huge trees up to 1,000 years old.
Almost all of these forests have never been modified by man. Because
New Zealand has been isolated from other continents for millions of
years the forests are very primitive and closely resemble the forests of the
ancient southern continent, Gondwanaland, 70 million years ago (Fleming 1978). In 1840 New Zealand was 60 percent forest covered. European settlement deforested vast areas of lowland forest (below 600m) for
agriculture. Today a mere 22 percent is forested. Most of the forest
destroyed was lowland forest, both the richest plant association in the
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country and a home for most land birds, particularly during winter when
they seek refuge from the cold mountain forests.
In New Zealand birdlife conservation is very important. Apart from
many insects, a few frogs, lizards, native fish and two small bats, the 65
species of land and freshwater birds are the most prominent native
wildlife. Many of these speeies have become rare or extinct largely
through forest clearance. Eleven percent of the birds registered by IUCN
as rare or endangered throughout the world are New Zealand birds.
Habitat protection is vital if the remaining birds are to survive. The best
opportunity to preserve lowland forest habitat in New Zealand is in South
Westland, adjacent to Westland National Park (Coker and Imboden
1980).

Harper, A. P. 1929. Correspondence between N. Z. Alpine Club and Undersecretary of Lands. July 19. 1929.
McSweeney, G. D. 1978. New Directions for New Zealand's National Parks.
Habitat Vol 6. No. 6: 12-17.
Gerry McSweeney is park naturalist at Westland National Park. He has
lectured in ecology and nature conservation to trainee park rangers for the
last two years and is currently completing a doctorate on New Zealand
alpine grassland ecology.

Seaward extension proposals have been championed by the Westland
National Park Board, the conservation movement and the National Parks
Authority.
Tourism is in the unique position to be able to provide both employment, and, by co-operation with the park, ensttre the preservation of
natural features and wildlife that attract people to the region.
Whatever the outcome, it is certain that in this region, as in the rest of
New Zealand, national parks and tourism are intimately linked. National
parks are a valid land use and do benefit society; national parks and the
tourist industry must realize that they need each other for mutual
survival.
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A guided party at the Franz
Josef Glacier terminal in
1940. Photo: M. C. Lysons

The Franz Josef Glacier in 1972. Note how much the terminal has shrunk
and retreated since 1940. Photo: R.J. Warhurton
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Canada's New Grasslands
National Park

Canada's newest national park — the 29th — encompasses one of the
largest and best formations of relatively unmodified grasslands left on the
North American continent.
The unique natural habitat, the original short-grass prairie of North
America — a landform not preserved anywhere else on the continent —
will now be protected in Grasslands National Park, a maximum of 350
square miles of southern Saskatchewan, located between Val Marie and
Killdeer near the Canada-USA border.
Grasslands Park also will protect several endangered species of
wildlife and birds as well as unique cultural features such as archaeological evidence of early Indian lifestyles and early ranching.
An agreement to establish the park was signed June 29. 1981, in
Regina by officials of the federal and provincial governments.
The Government of Saskatchewan and Parks Canada have for many
years discussed the desirability of establishing a national park in the Val
Marie-Killdeer area. The park agreement assures that this relatively
unspoiled prairie landscape, one of the most important elements of
Canada's natural mosaic, is protected in perpetuity under the Federal
National Parks Act.

Canada's national parks are large natural areas which protect and
preserve outstanding representations of the country's natural heritage.
More than 50,000 square miles (129,500 km-) of Canada's vast lands and
diverse ecosystems are found in national parks from the Atlantic to the
Pacific, and from the 49th parallel to the Arctic Circle.
Saskatchewan will identify 100 square miles (259 km 2 ) of land for park
purposes, in two separate and unbroken units with at least 36 square miles
(93.24 km 2 ) in each. This will be expanded to 350 square miles
maximum (906 km 2 ) when the park is fully established, an area sufficiently large to support the flora and fauna native to the Canadian
short-grass prairie. The boundaries of the park cores will be established
by the two governments after resource inventory studies identify national
park values and commercial resources explorations are completed.
The Grasslands National Park will provide unique recreational and
interpretive opportunities. Facilities and services to achieve these opportunities will be determined during the preparation of a management plan
for the park. The management plan will also assess the desirability for
other facilities to be located on the periphery of the park, such as hotels,
restaurants, suest ranches, and recreational facilities and to avoid intru-

Weathered landforms in the
Killdeer area contain
reminders of the ancient
past when seas swept the
land. Today short grasses
cover the windswept
prairie.
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sion of structures on the prairie landscape.
The agreement provides for a detailed study of the oil and gas potential
in the park area. Environmental protection guidelines will be issued so
that there is minimal impact from these activities on future park lands.
Those areas found to have commercial reserves will be excluded from the
park and exploited by the province. The environmental study will be
undertaken in conjunction with an oil and gas exploration program.
No development of park facilities can be undertaken until adequate
park land has been acquired by Parks Canada in negotiation with property
owners and leaseholders in the park area.
The establishment of the park sets aside the first representative portion
in North America of the original short-grass prairie and ensures that a
remnant of the prairies, the majority of which have been cultivated, has
been preserved as a national park so that present and future generations
can experience its grandeur, beauty and solitude as they were when the
first settlers viewed it with awe.
The mixed prairie vegetation in the Val Marie-Killdeer area supports
a rich variety of fauna. Species ranging from the pronghorn and
Richardson's ground squirrel or "gopher" to the rare and endangered
prairie falcon; ferruginous hawk and sage grouse can be found here. The
black-tailed prairie dog also resides within the boundaries of the park.
Their colonies can be observed along the international Frenchman River
Valley, the only place in Canada where this prairie rodent can be seen in
its natural habitat.
The rolling landscape of the park is broken by the weathered landforms

of the Killdeer Badlands. It was here, in 1874, that Sir George Mercier
Dawson made the first recorded discovery of dinosaur remains. There is
also a "sinking hill," a fault-like formation 200 feet wide (60.96 m) and
35 feet (10.66 m) deep which is believed to be sinking one foot (30 cm) a
year.
The area's human history is similarly interesting and colorful. Remnant teepee rings, projectile points and other artifacts indicate that the
Plains Indians roamed here in search of bison. Sitting Bull and his Sioux
followers took refuge in this area from the U . S . Army after the battle of
the Little Big Horn in 1876.
Also associated with the general area of the Grasslands National Park
are the Wood Mountain North West Mounted police, the Jean Louis
Legare Trading Post, and Fort Walsh-Wood Mountain Trail, north of the
Killdeer component of the the park.
A few homesteaders moved into this region during early prairie
settlement. They found it difficult and frequently impossible to survive in
farming and moved on, making way for flourishing ranching operations.
Ranching has added to the local history of the area. The land in the park
has not been broken by the plough, but it will be surrounded by ranching
operations.
This cultural history will form an interpretive theme of the park.

Jo McCrea is Regional Information Advisor for Parks Canada's Prairie
Region, Winnipeg, Manitoba.
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Tourist Lodges in Nepal's Langtang National Park P<M CM
Contrast is typical of Nepal, a country having
spectacular national parks which totally differ
from one another in climatic, geographic and
anthropological respects. Tourism and accommodations for visitors also are in sharp contrast
between the parks.
In the south, tourists are met at the airport
with elephants which take them across broad,
sluggish rivers and through subtropical jungle
to hotels offering all possible comfort. This is
the location of Chitwan National Park, in the
Terai which is geographically related to the
Ganges plain, the lowland in the south. Not too
many decades ago much of this area was covered by jungles and hardly was suitable for
human habitation because of malaria, a reason
why big game animals such as rhinos, tigers
and crocodiles have been able to survive there.
On the other hand, a mere 100 km northwards

lies Langtang National Park which has all of
the characteristics of high mountain region. Its
wildlife — musk deer, Himalayan black bear
and snow leopard, for example — is seldom to
be seen, comparatively. Travelers to this area
must make their way up steep paths, over
exposed crests in close proximity to glaciers
and snow-covered peaks, down deep gorges
and across wild streams and erosion slopes.
They are followed by columns of porters carrying all the things necessary for their survival
and comfort.
Not far east of Langtang is the Sagarmatha
(Mt. Everest) National Park which encompasses the world's highest peak and its majestic
neighbors. The inhabitants of this region, the
well-known Sherpas, have significantly influenced the area with their own specific culture.
In the mountains of western Nepal lies the

Lake Rara National Park and the newlyestablished Shey Wildlife Reserve. The latter,
situated north of the main chain of the
Himalayas, has undergone strong infuence
from Tibet and shows much of the Tibetan
highland character. One reaches this region
only after week-long marches over 17,00018,000 ft (5200 to 5500 m) passes.
The author's task consisted of creating the
architectural infrastructure for these different
parks. Their differences, of course, led to as
many different solutions for the respective regions. Wherever possible, the local building
style was respected and taken as a guide to
preserve the region's character, and to profit
from the centuries-old experience of the local
populations as to climatic stability. Moreover,
practical considerations such as availability of
local materials and the circumstance that very
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little skilled labor was available, influenced the
designs. Thus the use of local material was as
much an aim as a must, the transport problems
often being tremendous.
It was, nevertheless, not our intention to
build simple and cheap imitations of local structures; the function of a museum, for example, is
totally different from that of a farm house, and
this finds expression in form as well. Also new
techniques such as heat insulation, double
glazed windows and solar heating systems were
applied in order to achieve necessary hygiene
and comfort.
Two examples in Langtang National Park
illustrate the implementation of these ideas.

Traditional B a c k g r o u n d
The inhabitants of Langtang Valley mainly
belong to the Tamang ethnic group. In higher
regions, the Tibetan influence prevails: there
one may find monasteries, and the dwellings
show rich symbolic woodcarvings. Due to the
harsh climate, local houses usually face south
for maximum benefit from the sun. The southern wall is made of timber and contains the
main window and entrance connected with a
small veranda whereas the other walls are of dry
stone masonry, rarely with openings. These are
two-story buildings, the ground floor being
used for livestock. The upper floor contains one
large room, with a central fireplace, which
serves for living, cooking and sleeping.
The roof is covered with wood shingles
weighted with stones.
The main window of the living room on the
southern front is usually decorated with rich
woodcarvings, usually depicting Buddhist
symbols.

Local dwelling in the Langtang valley built on the steep side of a mountain. Note the chicken on
the doorstep and blankets airing at the lower right.

The Lodge at Ghora Tabela
This lodge was built in 1978 and lies in the
lonely valley between Sharpu and Langtang
village at an altitude of 10,000 feet (3048 m). It
is a simple accommodation for trekkers,
providing shelter, warmth, toilet and washing
facilities, a kitchen, and bedroom with sleeping
platforms. From the nearest motorable road one
must walk for about four days to reach this area.
Design of the lodge largely follows the local
style. The building nestles against the natural
terrain and one's view from the veranda remains free up and down the valley. The main
windows and the entrance are on the south front
which is of timber construction. The rest of the
exterior walls are of dry stone masonry. Instead
of the usual shingles for the roof we used
galvanized iron sheets to save wood. These
were cut and formed on the spot with the
simplest tools. In order to increase comfort
fibre glass batting was used to insulate the walls
and windows were double glazed. All these
techniques were new to the Sherpas who were
hired by the contractor to build the structure.
Yet they proved to be very clever and quickly
understood.

The lodge at Ghora Tabela in Langtang National Park in Nepal looks down the valley from its perch
at 10,000feet (3048 in). With its northern wall built into the hillside and with masonry walls on three
sides, fibre glass insulation and double-glazed windows, the lodge provides a comfortable,
short-term stopping place for tourists. Ghora Tabela is about four days on foot from the closest
motorable road.

Shaping the roof: At both lodges the roofs are made of sheets of galvanized iron, cut andformed at the
site by Sherpa construction workers using simple hand tools.
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Fluor plan, elevation and sections of the lodge at Chora Tabela.

One of the two living rooms at Kianguin
Gompa, under construction.

With its back to the strong afternoon winds, the lodge at Kianguin Gompa is designed to provide
comfortable shelter for as many as 22 people despite the severe weather at 12,500 feet (3510 m). It
contains two sleeping rooms, two living rooms, a kitchen, shower, toilets, and storeroom. On the
south-facing front, protected by the curved form of the structure, is a warm, sheltered sitting place.
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Floor plan, elevation and sections of the lodge at Kianguin Gompa.

The Lodge at Kianguin Gompa
This lodge is similar in function to that at Ghora
Tabela but is larger, accommodating 22 people.
It lies above the highest settlements, five days'
walk from the nearest road, at an altitude of
12,500 feet (3810 m). It was built by the same
crew that built the lodge at Ghora Tabela in
1978-79. The design, less adapted to the local
architectural style than to the climatic conditions, nevertheless fits well into the landscape.
The slightly curved shape is an answer to the
heavy wind which hits the valley every afternoon, providing a warm, protected sitting place
in front of the house.
The northern wall is built into the hill and so
protected. The adjoining rooms, a storeroom
on the western side and a kitchen on the eastern
side, give additional insulation to the main
living and sleeping rooms which have a minimum of outer walls.
This energy-sufficient concept utilizes a passive solar system for space heating on the
southern front. Of the total glass area only
about a fourth is used for widows to the living
rooms; the rest serves as solar collectors. The
extremely difficult construction conditions
(transport problems, improperly trained labor,
the lack of pre-formed building materials —
even the planks had to be sawed out of rough
timbers with primitive tools — and limited
funds as well) led to a very simple but permanent solution that needs no attendance.
For these reasons inclined solar collector
surfaces were not used. Instead the ground in

front of the windows was covered with bright
stone slates which serve as reflectors. To increase the heat absorbing surface, the south
walls of kitchen and storeroom were also
exploited and here warm air is produced and
channelled into the living rooms. Moreover, the
floor level was raised by 3 feet (1 m) which in
turn elevated the southern front and thus permitted the creation of a natural airloop circulation.
This measure also provided the possibility for a
small heat storage unit to be built of rocks. Due
to the extremely difficult circumstances it was
not possible to achieve a 100 percent solution so
during evening hours an additional source of
heat is required. For this purpose a woodburning stove was installed in each living room.
These stoves were specially designed for the
conditions: for transport reasons they had to be
as light as possible so that a man could carry one
on his back. On the other hand a large thermal
mass was required to provide constant heat over
several hours. The problem was solved with a
square box made out of welded iron sheets with
double walls having a 2-inch (5 cm) gap between them. This was filled with sand at the
site. In order to improve the efficiency the
wood-burning chamber was divided with metal
sheets to force the exhaust gas to circulate
before leaving the stove through the fluepipe.
Cooking is done in the traditional manner on
a stove using firewood. It was hoped that cooking would be done with bottled gas, but the
supply and transportation problems seem to be
invincible.
There is a plan to install a small hydroelectric

plant in the nearby stream. If this can be carried
out cooking and supplementary heating can
both be done with electricity.
The water for cooking and bathrooms is
collected from the stream and piped underground to an overhead tank from which it is
distributed by gravity. Two panels of the solar
collector area are used to provide warm water
for the shower only.
The toilets are floor flush pan type, flushed
simply by a tap. All waste water is drained to a
septic tank, and from there to a soak pit.
The two lodges were built with the sum of
US $36,000 provided under an assistance program by FAO.

Paul Gut is an architect employed by the Swiss
Association for Technical Assistance, Box 113,
Kathmandu. He has been working in Nepal
since 1976, mainly for the Department of National Parks and Wildlife Conservation. Apart
from the examples in this article, his main works
were the design of the Visitors Centre at Namche
Bazaar (Sagarmatha National Park), guest
houses and the Visitor Information Centre at
Sauraha in the Chitwan National Park (exhibits
by Klaus Berkmiiller, see PARKS Vol. 4, NO.
2-1979), the headquarters building in
Kathmandu and numerous staff quarters and
office buildings in all of the parks and reserves.
He has also published documentation on these
projects. Photos by the author.
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Prefabricated
Pig Trap Door

John Gerritsen

For the first four months of 1979,
N.S.W.N.P.W.S. staff were engaged in an intensive pig eradication programme on Nocoleche Nature Reserve in the northwest of the
State. The programme was the initial part of an
ongoing district-wide scheme being organized
by the Department of Agriculture.
Poisoning, shooting and trapping on residual
waters were all part of the programme. The
trapping exercise utilized some 20 traps and so
we were only able to check the traps every
second day. The traps used were either figure
nine in shape or circular with a wing and were
constructed of weldmesh and steel posts.
We found that the standard weldmesh hinged
trap doors were a major point of weakness,
irrespective of the trap design. After some time
in the traps the pigs were frequently able to
bend the heavy weldmesh door, get their noses
behind it, lift it, and escape.

Decorative, Functional
Weathervane
If a neat hut decorative weathervane would add
a finishing touch to a kiosk or other building in
your park or protected area, consider this deA. 2 " pipe collar 3 " long
B. Door frame 1 " angle iron 22" x 3 0 "
C. V4" pipe door with weldmesh insert
D. Hinge pin. Welded 3 / 8 " bolt.
Diagram after D. Sullivan and J. Gerritsen.
Not to be thwarted the intrepid pig trappers
designed a super-door which could be fitted into
any type of weldmesh trap. Pigs can't lift the
door because it is recessed into an angle iron
frame. Four short lengths of 5 cm pipe welded
to the rear of the door allow it to be fitted in the
trap hetween the trapdoor frame and the steel
posts, holding it in position.
We find large and small pigs can get into the
trap without any problems but none can escape.
Needless to say all our traps are now fitted
with super-doors.
John Gerritsen,
Senior
Ranger
in the
Ttbooburra District, New South Wales National
Parks and Wildlife Service, prepared this article
which is reprinted from the Australian Ranger
Bulletin, spring 1980 issue.

sign by George Stephen of the U . S . National
Park Service's North Atlantic Region.
The unit stands 42 inches (106 cm) high from
roof peak to vane tip. The vane pointer is made
of metal rod bent to form. The tail is sheet
metal. Both are welded together and welded to
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a %-inch (.9375 cm outside diameter) tube
which is plugged at the top and surmounted by a
ball and rod finial.
The tube and its attached vane assembly
revolve around a '/4-inch (.625 cm) vertical rod
to point into the wind. The only bearing surface
is the pivot, the top of the '/4-inch rod. This
should be filed or ground smooth, and pivot on
a greased metal surface on the bottom of the
plug. This might well be the lower end of the
finial rod itself if it fits tightly into the tube and

IUCN commission on
National Parks and
Protected Areas

is fastened in place.
The initial letters for the compass points
(north, south, east and west) are attached to
rods which are welded to a stationary collar
around the middle supporting rod.
The three different sized rods are tapped or
threaded to screw together for easy assembly or
removal. They could, of course, be welded.
A 5-inch (12.7) diameter ball and two 2-inch
diameter balls can be made of painted wood,
drilled to fit over the tube and rods where they

join. They add a decorative note which is
important to the design.
Considerable care must be used when positioning the directional letters to be certain the
north "N"points to true north. Remember that
a hand-held compass is affected by annual
variation, and deviation can be caused by ferrous metal which may be nearby.
This material was adapted for PARKS from
the April 1981 issue of DESIGN, a publication
of the Park Practice Program (US).

CNPPA NOTES

Beginning with this issue. PARKS will publish
notes on activities of broad interest growing out
of the work of the IUCN Commission on National Parks and Protected Areas (CNPPA).
While IUCN has been the publisher of this

journal since 1978, the Commission has been
our principal point of contact with IUCN, and it
has served our publishing needs in many ways.
Both the Chairman of CNPPA and the Executive
Officer, who is a member of I UCN's professional

staff in Gland, Switzerland, are members of
PARKS' Editorial Advisory Board, and the
Editor of PARKS is an ex-officio member of
CNPPA.

W h a t IS C N P P A ?

agencies and related organizations. Consultants
also carry out special assignments for the
Commission in various countries, dealing with
such problems as defining biogeographic
provinces and d e v e l o p i n g m a n a g e m e n t
guidelines. Members also serve as a panel to
review work in progress, and to contribute
ideas and data on request.
2. Data processing. The Protected Areas
Data Unit is a part of IUCN's Conservation
Monitoring Unit in England. The CNPPA
network furnishes data on the world's protected
areas for the computer and the resulting data
base has applications for development agencies, researchers, administrators of protected
area systems, students and many others.
3. Cooperation with international agencies.
CNPPA advises UNESCO on Biosphere Reserves and on natural sites for the World Heritage List. It advises U N E P on protected areas,
and works in cooperation with FAO on specific
field projects in many parts of the world. Projects are also carried out with national organizations.
4. World Wildlife Fund projects. Through its
membership, CNPPA helps to originate projects, screen project proposals, ensure that funds
go to real priorities, evaluate project performance, and ensure that field projects are followed
up by the proper authorities.
5. Meetings. Normally the CNPPA meets

twice each year, rotating among the world's
eight biogeographic realms in order to stimulate
conservation and provide all CNPPA members
an opportunity to participate. Members also
represent CNPPA at a wide variety of other
relevant meetings in their own professional
roles.
6. Publications. CNPPA has an ambitious
publications program which includes the World
Directory of National Parks and Protected
Areas (future issues to be in separate volumes
dealing with each biogeographic realm), the
U. N. List of National Parks and Equivalent
Reserves, special book-length reports such as
Conserving Africa's Natural Heritage (March
1981), and, of course, PARKS Magazine which
is published by IUCN. The Commission also
issues a monthly newsletter for members, occasional technical papers, and is currently working on two field manuals for the Bali Congress,
and an atlas of biogeographic provinces for
conservation purposes, including a mapping of
vegetation and all protected areas.
Further information on the Commission can
be obtained from Dr. Kenton R. Miller, Chairman. CNPPA, School of Natural Resources,
University of Michigan, Ann Arbor, MI
48109/USA, or
Jeffrey A. McNeely, Executive Officer,
CNPPA, IUCN, Avenue du Mont-Blanc, 1196
Gland. Switzerland.

CNPPA is the leading international scientific
and technical body concerned with the selection, establishment and management of national parks and other protected areas. It is
responsible for that part of the IUCN program
which p r o m o t e s the establishment of a
worldwide network of effectively managed terrestrial and marine reserves. Commission
membership now totals nearly 150 experts from
all parts of the world, and expansion is underway to include representation in every country
which has protected areas.
The Commission has four objectives:
1. To develop ways and means for selection,
establishment and management of protected
areas.
2. To develop tin inventory and evaluation
system for protected areas.
3. To promote the effective management of
protected areas.
4. To promote international support for planning, establishment and management of protected areas.
The Commission attains its objectives in six
basic ways:
1. Providing technical expertise. In cooperation with the IUCN Secretariat, CNPPA provides expertise on protected areas on a consultancy basis to governments, development
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International Parks
Valor Award

CNPPA Considers Latin
America, the Caribbean

The International Parks Valor Award, given for
the first time in November 1980 to two rangers
from Senegal's Niokola-Koba National Park,
will be awarded for 1982 at the Third International Congress on National Parks in Bali,
Indonesia, 11-22 October.
"Valor" is defined as "an act of unusual
courage involving a high degree of personal
risk in the face of danger." The Awards Committee takes a broad view of what constitutes
valor. Included are such things as life-saving
missions, risky animal rescue operations,
standing up for principles in the face of strong
opposition, confrontations with poachers, and
many other expressions of personal quality by
park guards and wardens.

VALOR AWARD NOMINATION
FORM
1. Nominator (individual or institution
making the nomination):
a. Name of individual
b. Institution
c. Address

The Park Valor Award is in theform of a medal
(above), a certificate, and a monetary
honorarium or scholarship.

2.
a.
b.
c.

Valor Award Nomination Form

Candidate proposed for nomination:
Name
Position
Address

3. Act of Valor (precise description of
the event and circumstances, including
d a t e , p l a c e , individuals i n v o l v e d ,
eyewitness evidence by local and governmental personnel): (use additional
sheets if necessary)

4. Documentation (attach or enclose
photographs, newspaper articles, legal
depositions, etc.)
5. Approval (enclose or attach letters
from nominee's employer, civil authorities, etc.)
6. I certify that this declaration is true
and complete.

Signature of Nominator
Date
Signature of Nominee
Date

Forms for submission of nominations for the
CNPPA Valor Award have been widely distributed but it is felt likely that some areas of the
world have not received them. As a convenience for park people in such areas we are
pleased to published the outline at left for which
answers should be submitted concerning any
person nominated for the 1982 award. Complete information should be sent to the Executive Officer. CNPPA. I U C N . 1196 Gland,
Switzerland.

Wetlands
Convention
Gaining Momentum
The Convention of Wetlands of International
Importance, Especially as Waterfowl Habitat,
signed at Ramsar, Iran, early in 1971, has been
slow in maturing but now has 30 States which
have joined, the latest being Chile. The List of
Wetlands of International Importance, as designated by the Contracting Parties, totalled 218
areas as of April of this year.
The CNPPA strongly supports this convention and urges qualified States which have important wetlands and have not become parties to
it to do so. The Convention is open for signature indefinitely.

The 18th Working Session of CNPPA was held
in Lima, Peru, 21-28 June, 1981, with field
sessions in Lachay, Paracas, and Pampa
Galeras National Reserves. Four major objectives were addressed by the 53 participants and
30 observers.
1. New Concepts in Managing Protected
Areas. Furthering its task to develop the conceptual basis for selection, establishment and
management of protected areas, CNPPA commissioned the preparation of four papers which
were presented at the meeting for consideration: "What genetic resources mean to the protected area manager." (Robert and Christine
Prescott-Allen); "Conserving marine genetic
resources in protected a r e a s . " ( N o r m a n
Myers); " Ecodevelopment and protected areas:
Some social and economic implications." (Oscar Pollard); and "Native cultures and protected areas." (Leslie Brownrigg).
2. Information on Protected Areas of the
Neotropical Realm. Following a review of the
CNPPA system for monitoring the protected
areas of the world, including an introduction to
the new computerized CNPPA Protected Areas
Data Unit (PADU) at the Royal Botanic Gardens, Kew, U.K., the session divided into three
workshop sessions (South America, Central
America, and Caribbean). Each workshop session reviewed and corrected the UN List of
National Parks and Equivalent Reserves, assigned each area to its management category
and its biogeographic province, and compiled
information sheets previously prepared by the
CNPPA members involved. Based on the review:
• 98 protected areas which are new or were not
included on the 1980 UN List were proposed
for inclusion on the 1982 List (bringing the
total for the Neotropical Realm to 314 areas,
the total area protected is now 47,760,822
ha, an increase of 26 percent over the total in
the 1980 List);
• each area was assigned to its proper biogeographic province and management category
(the 1982 UN List will include IUCN management categories I-V, plus IX and X);
• New or revised information sheets were
submitted for 258 areas (120 percent of the
1980 UN List and 81 percent of the updated
list), including 100 percent coverage for Central America (except Mexico), the Caribbean (except Puerto Rico, C u b a , and
J a m a i c a ) , Bolivia, Brazil, C o l o m b i a .
Ecuador, Peru, and Suriname. Argentina,
Paraguay, and Uruguay are lacking data
sheets for one area each. The date sheets will
be published in 1982 in a Directory of Protected Areas of the Neotropical Realm.
Special contributions in the monitoring program were made by: Allen Putney, Roger
Morales, Ricardo Luti, Manuel Rios, Juan
Oltremari, Heliodoro Sanchez, Maria Tereza
Jorge Padua, Pedro Salinas, and Arturo Ponce.
Several papers were also presented on
selected protected areas systems, including
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"Comparison of the Status of Central American
Wildlands, 1969 and 1981" (showing that in
1969 there were 25 protected areas totalling
nearly 2 million hectares — 3.7 percent of the
land area of Central America — and 8 were
under active management, but by 1981 there
were 149 areas covering over 6 million hectares
—11.6 percent of the land—and 107 were under
active management). Other papers presented
included "Development of a methodology for
the formation, administration and management
of a national system of protected wildlands in
Chile" and "State of conservation of national
parks and equivalent reserves in El Salvador."
3. Developing Management Capacity.
CNPPA supports the development of management capacity in five ways: training; helping the
man on the ground; providing information;
promoting effective management of protected
areas; and legislation. At the Lima Working
Session:
• CNPPA's role in training was reviewed,
based on the WWF publication, Strategy for
Training in Natural Resources and Environment. This strategy meets very effectively
the needs of the Realm and every effort
should be made to promote its sponsorship;
however, a few revisions are required, including greater concentration on marine resources and improved summary of FAO programmes.
• The IUCN International Parks Valor Award
was discussed and nomination forms distributed.
• The CNPPA publications programme was
reviewed, concentrating on PARKS Magazine. Nearly 1000 copies are now distributed
in Spanish; the distribution list was revised at

the session, with over 50 new names being
added.
• Workshop sessions discussed the CNPPA
draft questionnaire on effective management, suggesting several improvements to
make more useful for field applications.
• Involvement of Neotropical countries in international conservation conventions was
reviewed; it appears likely that Peru and
Venezuela may be ratifying the World Heritage Convention in the near future.
4. Promoting International Support for
Protected Areas Management. CNPPA promotes international support in two major ways:
a) promoting WWF-supported projects.
The CNPPA program was reviewed, along
with its list of WWF-supported projects. Three
workshop sessions were convened to provide
CNPPA with guidance on area priorities for the
coining three years; these proposed projects
have been included in CNPPA's new program,
stressing the upcoming rainforests and primates
program.
b) by promoting UN-supported projects.
FAO's program was reviewed, showing that
there are at present no protected areas projects
in the Neotropics. However, the UN Joint
Inspection Unit recently completed a tour of the
region and will be making recommendations on
an expanded UNDP/FAO program. A basic
introduction was provided to Unesco's program
— the Man and the Biosphere Program and the
World Heritage Convention — and workshops
were convened to provide information for an
inventory of potential World Heritage Sites
(resulting in a paper on " Natural Areas of the
Neotropical Realm for Consideration as
Possible World Heritage Sites"), and for a list

of potential Biosphere Reserves (resulting in a
paper on " Potential Biosphere Reserves in the
Neotropical Realm"). The Unesco representative, Dr. Gonzalo Halffter, presented a paper on
"Conserving Germ Plasm."
5. Other Results from the Working Session. With participants from all parts of the
Neotropics, representing most major international organizations active in the Realm, the
Session's study visits to Lachay, Paracas, and
Pampa Galeras were particularly useful. Of
outstanding importance was the recovery of the
once-endangered vicuna, which has now
reached population levels where it can once
again make important contributions to the local"
economy. Other results:
Some 15 potential new members of CNPPA
were identified, helping to strengthen the representation of the Commission in the Neotropics;
A special session was held on marine conservation, with papers being presented on "A
system of marine parks and protected areas for
the British Virgin Islands" (Ivor Jackson) and
on "Conceptual Aspects of Coastal Problems
in Latin America" (Francisco Palacio); the
ECNAMP programme in the Eastern Caribbean was also discussed (Allen Putney).
The contribution of the Neotropics to the
World National Parks Congress, to be held in
Bali, Indonesia, in October 1982 was discussed; Dr. Marc Dourojeanni was named to
coordinate the Latin American component of
the Congress.
The Working Session closed with a number
of general recommendations, including a vote
of thanks to our hosts at the National Agrarian
University at La Molina, in particular Marc
Dourojeanni, Carlos Ponce, and Manuel Rios.

BOOKS AND NOTICES
Conserving Africa's Natural Heritage. The
Planning and Management of Protected Areas
in the Afrotropical Realm. 1981. IUCN, 1196
Gland, Switzerland. 271 pages. US$15, surface postage paid.
This is the record — supplemented with much
important information—of the 17th meeting of
IUCN's Commission on National Parks and
Protected Areas (CNPPA), held in November
1980 at Garoua, Cameroon. It is the first such
record to be published in this format. The 18th

meeting record from Lima, Peru, also has been
published under the title Conserving South
America's Natural Heritage. It is hoped that the
proceedings of succeeding working sessions of
the Commission can also be published, but this
apparently will depend on whether financial
sponsorship can be found.
The book contains much data on protected
areas of the Afrotropical realm. Included are
country reports, information on new parks, an
inventory of potential World Heritage sites, and
a revision of the 1980 UN List with national

parks and equivalent reserves, World Heritage
Sites, nature reserves, and Biosphere Reserves
in a single list by CNPPA categories. One
chapter reviews personnel training matters, including details on the Mweka and Garoua
schools, and a world inventory of training programs for middle-level management of protected areas. Considerable detail on the broad
aspects of CNPPA's world-wide program is
also encompassed in this important compendium.— R.I. Standish

