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ABSTRACT

MANAGEMENT OEJECTIVES AND THE STATUS OF NATURE
PRESERVATION IN TEE YANKARI GAME RESERVE, NIGERIA

By
Emeka Chokos Joseph Okafor

This study was carried out in Yankari between Decemnber
197¢ ard May 1977. It involved the determination of the
Cecree to which the Reserve had been effective in maintaining
the native biota, and the evaluation of its management. The
study covered the Yankari vegetation, animals and the attitudes

of the local people to the Reserve.

The vegetation was analysed using the "three step method
of range analysis."”

All the vegetation types excent the Pteleopsis habeensis

woodland were in good condition. Erosion and overgrazine Zid

not constitute major problems.

Enumeration of the animals in the different vegetation
types was carried out using the modified Eahn's census methcd
cn four major census transcets. The population of the

ungulates and that of the precdators were observed to have



increased.

The attitude of the local people toward the Reserve
was obtained using a questionnaire, and the effects of private
rights and privileges on nature preservation were reviewed.
The major tourist attractions in Yankari were determined to be
game viewing and swimming in the warm springs.

An evaluation of the progress made in Yankari and the
limitations to further progress were considered. Recommendations

were made for the Reserve's continued success.
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GENERAL INTRODUCTION

The Game Preservation Unit of the Forestry Division
was formed within the former Ministry of Agriculture and
Animal Resources in 1956. This followed a visit to the
Republic of Sudan by the first Minister of Natural Resources
of the then Northern Nigeria, Alhaji Mohammadu Ngeleruma.
While in the Sudan, he was taken up the White Nile where
he was surprised and interested to see elephants, giraffes,
buffaloes and other game feeding along the river banks.
The animals, he was told, were not frightened by the steamer
because the area was a game reserve.

On his return to Northern Nigeria, he suggested that
a game preservation unit be formed which would establish
a Reserve where Nigerians could see large animals in their
natural state. When this unit was finally formed in 1956,
its first task was to select a suitable site for development.

The Yankari bush, then being constituted as a forest
reserve wa§ selected. After 7 years of protecting the
wildlife, developing jeep tracks and building a visitor's

camp, the Yankari Game Reserve was opened to the public on



A

B

NIC

=
Qo
=3
)
=
=
Z
5]
w
&
=
a
2
&
o}
=
<
@
>
=
&
4}
=
w
b
<
it}

SN 1 3000000 0n 4 ek T0 4739wt -

OoKD aawt pscavs







1 December 19€2.

When in 1967, 12 new administrative states wered
creaded in Nigeria to replace the earlier three regions,
the Reserve came uncder the control of the North Eastern
State Government. In March 1976, upon the creation of
seven additional administrative states, the Yankari Game
Reserve came within Bauchi State (Figure 1).

The Yankari Game Reserve lies roughly between
latitudes 9° 34'and 10°00 N and longitude 10° 17'and 100
45' E (Figure 2). It forms part of the shallow Gaji river
basin and lies between 241 and 366 meters elevation.
Covering an area of 2275 square kilometers, it is located
in the Dugari, Fali and Gwana districts of ﬁhe Bauchi
Emirate. An all-season tarred road approximately dividing
the Reserve into two equal parts starts from the Gar
Mainamaji base camp and extends to Wikki where there are
about 500 chalets for visitors.

The Yankari Reserve, & former woodland, earlier was
not habitable because of water shortages and the prevalence
of both river-blindness and sleeping sickness. It is now,
however, surrounded by a number of villages established by
local hunters and cattle-rearing nomads of Fulani origin.

The vegetation is intermediate between guinea savanna
and savanna woodland (Geerling, 1973) The trees have a

generally open canopy with a continuous ground cover of
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shrubs, tall annual forbs and tussock forming grasses.
On the banks of the all-season Gaji and Yashi rivers
occur relict broad-leaved eVergreen'forests. On the
swampy flood plains, a mosaic of riparian vegetation
types occurs. |

The main source of water in the Reserve are a number
of warm springs plus the Gaji and Yashi rivers. The
Gaji river follows a non-ferruginished sandstone
escarpment up to 30 meters high (Geerling, 1973). At
eight points on the riverside sandstone cliff, perennial
springs of clear, tasteless and slightly acidic (PE 5.4)
waters emerge thé year round at a femperature'of 31° ¢ -
(88° F). Of these only the Dimil warm spring shows much
iron content (Sikes, 1964; Thomas and Sikes, 1971).

Away from the rivers, waterholes occur. Normally these
are dry between November and May.

The relative humidity may drop to under 10 percent
during January. Between March and April temperatures
range from 36° C to 38° C, with the mean mgximum temperature
of 19° C occurring in January, with‘a range of between
11° C and 14° C (Geerling, 1973).

In general, the soils of Yankari are deep and well-
drained red sandy loams. Udo (1970) states that the
R2serve lies on cretaceous rocks overlain by Teritiary

sandstones and shales. Though sometimes described as



red ferralitics (Tomlinson, 1965), Bawden et al (1971)
described the soils as leached ferriginons. Klinkenberg
and Higgins (1970) reported them as undifferentiated
ferrisols.

Soil erosion in Yankari at the time of study was not
considered excessive. Vegetative destruction by animals,
however, especially by elephants and warthogs, has resulted
in sheet erosion in some areas and this may worsen so as
to affect the habitats of the bigger ungulates. These

include the western hartebeest (Alcelaphus major), West

African savanna buffalo (Syncerus Caffer brachycerus),

waterbuck (Kobus defassa), roan antelope (Hippotragus ecuinus),

warthog (Phacochoerus aethiopicus), elephant (Loxodonta africana),

and hippopotamus (Eippopotamus amphibus). Medium-sized

ungulates in the reserve include the red flanked duiker

(Cephalophus rufialatus), bushbuck (Tragalephus scriptus),

gray duiker (Sylvicapra grimmia), and oribi (Ourebia oribi).

The lion (Panthera leo), spotted hyena (Crocuta crocuta),

side-striped jackal (Canis adustus), caracal (Felis caracal), -

hunting dog (Lycoan pictus), and leopard (Panthera pardus)

are among the resident carnivores. Primates are represented

by the baboon (Papio anubis) and the patas (Erythrocebus

pata) and tantalus (Cercopithecus aethiops) monkeys.




Objectives Of The Study

As the first Game Reserve in Nigeria, the Yankari was

selected for study in order to appraise the results of efforts

to protect the biota. The investigation was undertaken:

a.)

b.)

c.)

d.)

To measure range condition and trend in important
wildlife habitats and thus provide a basis for
later comparison.

To determine whether wildlife had increased under
protection and to ascertain current abundance levels
and their relationships to vegetation.

To study the attitudes of local residents towards
the Game Reserve and to appraise the Socio-
political aspect of management in the Yankari.

It was also hoped to find out if poaching and
other minor acts of vandalism evident in the

area were related to public attitudes.

To evaluate the overall success of the Yankari
Game Reserve. This assessment would involve
working with the constituted authorities of

the Reserve and learning their attitudes,

objectives and future plans.

The study was carried out in the Yankari Game

Reserve between November 1976 and late May 1977.

Particivating in achieving the fourth objective were

the Chief Game Preservation Officer, Alhaji Jibrin Jia;



Deputy Conservator of Forests, Mr. Abdul Lassan; Resident
Game Warden, Stephen Haruna and the Anti-poaching Officer

Mallam Mujinyewa.



CHAPTER I

VEGETATIVE STUDIES

Basically, the vegetation of the Yankari Game Reserve

may be described as Burkea africana-Combretum glutinosum

savana woodland. Trees typically attain heights of 13 to
20 mgters, while grasses cover most unshaded soils.

Keay (1949, 1959) classified the Yankari vegetation as
Sudan savanna while Clayton (1957) referred to the region
as the Sub-Sudan zone. Using Geerling's (1973) categories,
seven different types were identified: |

l. Afzelia Savanna Woodland:

Involving the eastern and western portions of
the Reserve (map 3), this type occupied about
40-50 percent of the total area. Trees ranged
between 15 and 18 meters tall with girths of

0.7 to 1.0 meter. Afzelia africana and Burkea

africana formed the upper tree stratum with

the middle layer, dominated by Detarium micro-

cerpum and Combretum glutinosum. At ground

level, the perennial grasses Cymbopogon

giganteus, and Andropogon gayanus during
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the rainy season grew as tall as three meters.

The major annual grass was Hyparrhenia

involucrata.

Combretaceous Savanna Woodland:

Adjoining the western-most portion of the

Afzelia africana woodland this open-canopy type

extended from about % to 1 kilometer east of
the Gaji river and to continue west of the river.

The common trees were Burkea africana and

Crossopteryx febrifuga. The canopy trees attained

heights of 12 to 15 meters. Other trees included

Anogeisus leicarpus, Detarium microcarpum,

Terminalia avicennoides, Terminalia laxiflora,

Combretum glutinosum and Combretum nicricans.

In the lower stratum the dominant grass was

Hyparrhenia involuerata with the grasses

Andropagon ascinoides, Digitana gayana,

Laudatia and Ctenium also present.

Combretuceous Shrub Savanna:

Found west of the Gaji river and bordering the
Combretaceous savanna woodland, the dominant

shrub was Combretum nigricans. Other tree species

were Boscia salicifolia, Balanite aegyptica

and Lannia spp. The tallest ones ranged between

6 and 9 meters. Hyparrhenia invobeerata and
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Aypxdropogan gayanus were the common grasses.

Detarium Savanna Woodland:

A more open savanna having Detarium microcarpum

as the common tree, occupied the south-western
portion of the reserve. Also found here were

Combretum glutinosum, Crossopteryx febrifuga,

Lannea, and Vitex spp. The trees attained
heights of only 1.8 to 3 meters. The grasses
were similar to those in the other areas but

also included Andropogon ascinoides, Ctenium

and Laudatia spp.

Pteleopsis habeensis Woodland:

Found in parts of the Combreteceous Savanna
woodland along guillies and steep slopes, near
rivers and along temporary tributaries were

areas where Pteleopsis habeensis dominated.

Co-dominant tree species included Adansonia

digitata, and Diosporus mespiliformis. Dominant

trees were 10-20 meters tall and formed an

unbroken canapy. Croton zambesicus, Boscia

senegalensis and Gardenia sokotoensis dominated

the middle stratum. Grass density was extremely

low. Only the shade-tolerant Digitaria longiflora

occurred on the woodland floor along with

Sanseviera liberica.




13

High Forest

Small areas of constantly wet soils supported
broad-leaved evergreen trees, 25 to 35 meters
tall. Forming an unbroken canopy was Uapaca

heudelotti, Elasis guineensis, and Nesogordonia

papaverifera. Middle stratum trees included

Khava ivorensis, Raphia Sudanica and Coffee spp.

Because the forest floor was completely shaded

no grasses occurred. Seedlings of Nesorgordonia

papaverifera and Coffee spp. could be found on

the forest floor.

Riparian Vegetation

Four vegetative sub-types occurred on the banks
of the rivers Gaji, Yashi and the warm springs:
a. The aguatic herbs Marsilea spp, Azolla

africana, Nymphaea lotus and micrantha,

and Euphorbia spp were found in shallow
marshes.

b. Considergble poftions of the Gaji Valley
were covered by tangles, 1 to 2 meters-

tall of Mimosa pigra and Jardinea congoensis.

c. Large areas of the Gaji river valley were
predominantly covered by the sharp-leaved
and nearly-impenetrable sedge Cyperus

exaltatus. On the outer fringes of Cyperus
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stands, the fern Cycloserus striatus and

the sedges Rhychospora corymbosa and Fuirena

umbellata were common.
d. An evergreen fig swamp along the Gaji river

valley included Ficus congoensis and Alchornea

cardifolia, along with major climbers Culcasia

esculensis and Paulina pinnata and ferns

Nephrolepsis and Pteris spp.

Methods

The vegetative study was conducted in accordance with
the three-step method of range analysis (Parker, 1951).
The stages involved were (a) the establishment of a series
of transects in clusters, in selected characteristic areas
reéresentative of the vegetation types, with summarizations
of data both from each transect and from the areas immediately
adjacent, (b) an analysis of the entire clusters, with
determination of the current vegetative condition and trend,
(c) the photographic recording of (1) the general area
of the plot to enable locating it later for comparison
and range trend analysis and (2) the transect close-up
showing plant details. Between three and eight permanently-
located 100 meter line transects were established in each
of the seven vegetation types. The photographic slide
recordings of the vegetative conditions in 1977 in the

different vegetation types can be obtained from the author
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or in the departmental library of the Federal Department
of Forestry in Ibedan, Nigeria.

The line transects were each marked by permanent
cement beacons placed at their starting points. All
transects in a cluster were laid in the same general
compass direction. The maximum number of line transects
in a cluster was four while the minimum was two. All
transects were laid during the month of January 1977, and
all data were tallied on the field after all necessary
observations were made on a transect.

A 100-meter chain was stretphed tightly between stakes
and as close as possible to the soil surface. A metal
ring 1.09 mm (3/4 inch) in circumference ﬁas dropped at
each meter loop of the chain. At each of the 100 observation
points, the ground cover was classified ana tallied as
vegetation, litter, rock, erosion pavement or bare ground.

Perennial grasses and weeds were recorded as 'hits'
if the root crown or a portion thereof fell within the
ring. In the rare cases where two or three plants of
different species occurred within the ring, all were
recorded. Recording was assisted by the use of species
symbols.

After recording the presence of plants on a transect,
the lengths of ten well formed leaves from dominant

trees were taken as a measure of species vigor. These
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were obtained from a 30.48 by 45.70 meters (100 X 110 feet)
plot established around each transect, with the transect
line forming the center-line of the plot.

Figure 3 shows the vegetation distribution and extent
of each type in the Game Reserve. The locations of the
transects by vegetation types are listed and marked on

Figure 4.

Afzelia Savanna Woodland

Eight permanently marked transects were established
in three clusters, each transect being successively further

north on Ahmadu Bello Way from Wikki camp.

Cluster Transect Starting distance Compass
Number (north of Wikki Camp) bearing

1 1 4.3 km 260°

2 5.0 km 2600

3 6.0 km 2600

1 9.0 km 9890

2 2 10.0 km 1509

3 11.0 km 120°

T 16.0 km 2159

3 2 17.0 km 165°

Combretaceous Savanna Shrubland.

Eight transects were established in three clusters
while moving successively south along Kwala/Adamu Jumba
roads. The first transect was established at the inter-

section of Duguri and Kwala roads:
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Cluster Transect Starting distance Compass
number from intersection bearing

1l 1l 0.0 km 300°

2 3.0 km 320°

1 4.0 km 1380

2 2 5.0 km 305°

1l 7.0 km 3119

3 2 8.0 km 311°

3 9.0 km 2359

4 10.0 km 235°

Combretaceous Savanna Woodland

Eight transects were established in three clusters
while proceeding northward on Coulthad Way from the junction
of Coulthad and Ahmadu Bello Ways. All transects began

100 meters from the road edge:

Cluster Transect Starting distance Compass

number from junction bearing
1l 1l 1.0 km 1020
2 2.0 km 102°
3 3.0 km 100°
1 5.0 km 3500
2 2 6.0 km 3120
3 7.0 km 337°
1 8.0 km 141°
3 2 9.0 km 150°

Pteleopsis habeensis woodland:

Because this vegetation type had identical plant
species in the several places it occurred, the only
series sampled was sited two kilometers from Wikki Camp,
east of Coulthad Way along Dabbon Maje track. Four
transects all lying parallel to the woodland édge were

established in the single cluster.
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Cluster Transect Starting position Compass
number from woodland edge bearing

1 100 meters 150°

1 2 200 meters 1500

3 300 meters : 1500

4 400 meters 150°

Fadaman Maka (Riparian)

Three transects were established in this type using
a common heading and starting from the eastern edge of

the marsh.

Cluster Transect 8tarting position Compass
nurber eastern edge of fadaman bearing

1 100 meters 1520

1 2 200 meters 1520

3 300 meters 152©

Fadaman Barkono (Riparian)

This marshy waterway was near the Mawulgo warm spring.
The first transect was started 200 meters from the eastern
edge of the fadaman along a bearing of 216°. The other
parallel courses were 300 and 400 meters respectively from

the edge of the fadaman.

High Porest

The one sample of gallery rain forest surveyed was
on the banks oI the Gaji river, near the Guruntu bridge

on the Macallacin Gaude track. Three transects were
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established while moving north along this tract and

starting from it.

Cluster Transect Starting position Compass
- number fraom bridge bearing
1 200 m. So. of bridge 212°
1 2 100 m. So. of bridge 238°
3 200 m. No. of bridge 280°

Detarium Woodland

Three transects in one cluster were established.
Each was located successively further south-west along
Duguri Road and following a common compass bearing.

They were sited as follows:

Cluster Transect Starting position from Compass

number Wikki on Duguri Road bearing
1 25.0 km 4°
1 2 26.0 km 40
3 27.0 km 40

Having collected all necessary data from the transects,
the vegetation types were classified as either fair, good
or excellent from the dual standpoints of forage production
and soil stability. The vegetative condition was obtained

from the following:
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Composition (Vegetative)

The average percentace of the total plant density
for each species in each cluster (Appendix 1A - 8)
was determined and used in calculating the
percentage of occurrence of plant species in each
cluster.
Desirable species were those eaten by animals
and forming a significant part of their diet.
They had to have good soil-holding characteristics.
Desireable species were identified from observations
of feeding animals as supplemented by comments of
Geerling (1973), and the GPU staff members who
helped in this study. See Appendix 1A - 8 for
the list of desirable species. Points for rating
composition were assigned as follows:
a. Desirable perennials trees, shrubs, grasses
and weeds made up to 70 percent and above
of plant cover = 13-15 points.
b. Desirable perennials dominant and made up
to 50-69 percent of
cover . = 9-12 points.
c. Desirable perennials formed between 30-49
percent of cover with intermediate group
of perennials constituting over 60 percent

of cover = 6-8 points.
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d. Desirable perennials form between 5 and
20 percent of cover, with more intermediate
species than desirable and both collectively
making up from 35 to 60 percent of cover

= 3 - 5 points.

e. Desirable perennials form less than 5
percent while low value undesirable species
make up at least 65 percent of cover

= 0.5 points.

(Source: Parker, 1951)

Forage Density Index

A forage density index was established to indicate
the percentages of available forage. A score

sheet was used in assigning points.

55-65 hits on a transect = 9 - 10 points
45-54 hits on a transect = 7 - 8 points
35-44 hits on a transect = 5 - 6 points
20-34 hits on a transect = 3 - 4 points
19 - 0 hits on a transect = 0 - 2 points

(Source: Parker, 1951)

vigor
The growth vigor of several tree specimens was
obtained for dominant trees found near each

transect. These were measured on 30.48 by 45.78
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meter plots which were established with the
transects as the center iines. The lengths

of ten well formred leaves from each selected
tree were measured &nd averages obtained.

The minimum and maximum lengths of leaves for
each species were used to form the rating
bases. If the measured average leaf length of

a species like Afzelia africana was 19 centimeters,

and the minimum/maximum obtainable lengths were
10.1 and 15.24 cm respectively, then the leaf
was rated at fiQe points. Examples of the
ratings of some leaves for the purpose of

assessing vigor follow:

Combretum glutinosum Minimum/Maximum leaf

length = 5.08 cm - 12.70 cm

15.24 cm ¢ =9 - 10
12.70 cm - 15.24 cm =7 -8
10.1€ cm - 12.70 cm =5 -6
7.62 cm - 10,16 cm =0 -1

Detarium microcarpum Minimum/Maximum leaf

length = 5,08 cm - 12,70 cm
15.24 cm + =9 - 10
12.70 em - 15,24 =7 - 8
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10.16 cm - 12.70 cm =
7.62 cm - 10.16 cm =
5.08 cm - 2.54 cm =
0.00 cm - 1.27 cm =

w
]
N N o N

Burkea africana Minimum/Maximum leaf length

= 1,27 cm=-5.08 cm

5.08 cm + =
3.8l cm - 5.08 cm =
2.54 cm - 3,81 cm =
1.27 cm - 2.54 cm =
0.00 cm - 1,27 cm =

Afzelia africana Minimum/Maximum

= 5,08 cm -15.24 cm

15.24 cm + =
12,70 cm - 15.24 -cm =
10.16 cm - 12.70 cm =
7.62 cm - 10.16 cm =
5.08 cm - 2,54 cm =

4, Current Soil Erosion

9 - 10
7 -8
5-6
3 -4
0 -2

leaf length

o w (8} ~ o
' |
N L3 (e,

After critical observations in each plot, ratings

were given for the prevailing status of soil

erosion:
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No evidence of soil movement
Soil movement slight

Soil movement moderate

Soil movement advanced

Soil movement severe

rce: Parker, 1951)

= 13

15 points
12 points
9 points
6 points
3 points

The index values obtained for erosion hazard and

current erosion were summed to obtain soil

stab
Exce
Good
Fair
Poor

Very

Rating of Veg

ility ratings. Classes of stability were:

llent = 27 - 30 points
= 2] - 26 points
= 15 - 20 points
= 9 - 14 points

Poor = 0 - 8 points

etation Types:

Having determined index values for composition, forage

density and growth vigor for desirable and intermediate

species, the sums of these data were used as a measure of

vegetative condition in each type (Appendix lA - 8). The

classes of vegetative condition that were established were:

Exce
Good
Fair
Poor

Very

llent = 30 - 35 points
= 25 =~ 29 points
= 20 - 24 points
= 15 - 19 points
Poor = 0 - 14 points
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Classification of Current Soil Stability

Current soil stability was judged upon two factors.

1. Erosion Hazard Index

Defined as 100 minus the number of hits on erosion
pavement, rock, ltter, moss and vegetation. The
basic data for the above were obtained from the
ground cover index (Appendix 1A - 8).

(Erosion hazard index; rate from 0 - 15 bases

of ground cover index)

90 - 109 hits = 14 - 15 points
77 - 89 hits = 12 - 13 points
64 - 76 hits = 10 - 11 points
50 - 63 hits = 8 - 9 points
37 - 49 hits = 6 - 7 points
24 - 36 hits = 4 - 5 points
10 - 23 hits = 2 - 3 points
0 - 9 hits = 0 - 1 points

(Source: Parker, 1951)

Using the values obtained for both the current
vegetative condition and the current soil stability, the
condition and trend in clusters were obtained. The
results obtained from all clusters in a vegetatiom type
were assumed to reflect the condition and trend of

vegetation for the type. Analysis of the vegetation and
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soil for each vegetation type enabled pocints and condition
ratings to be assigned to each vegetative type.
The summarized data constitute Appendix I - 8 and

the detailed observations are listed in Appendix II.

Results and Discussions

Afzelia Savanna woodland (Appendix 1A - 1C)

Cluster Vegetative condition Soil condition
1 30.0 (Excellent) 29.0 (Excellent)
2 31.0 (Excellent) 25.0 (Good)
3 30.0 (Excellent) 25.0 (Good)

Analysis indicated that the Afzelia vegetation type
was in healthy status. The variation in soil condition
was probably brought about by annual fires. Erosion
pavement was absent here and other aspects of erosion
did not constitute a problem. Both browse lines and
invading non-indigenous plants were absent.

Combretaceous Savanna woodland (Appendix 2A-2C)

Cluster Vegetative condition Soil condition
1 27.5 (Good) ' 30.0 (Excellent)
2 32.0 (Excellent) 28.0 (Excellent)

3 27.5 (Good) 24,0 (Good)



28

The vegetation score showed a generally good condition,
but signs of grazing and browsing by wild ungulates were
evident. Some soils close to the Gaji river, showed signs
of encrouching erosion pavement and early gully formation.
No browse lines had been established and no evidence of
invasion of bare ground by exotic species were seen.

Combretaceous Shrub Savanna (Appendix 3A - 3C)

Cluster Vegetative condition Soil condition
1 23.0 (Fair) 27.0 (Excellent)
2 25.0 (good) 2€.0 (Good)
3 32.0 (Excellent) 27.0 (Excellent)

The wide range of vegetative scores indicated
variation, within the type and was due to the lack of
shrubs and a few grasses in some areas and their relative
abundance in others. Tall grasses offered good soil
protection. Erosion pavement was absent and there were
no signs of colonisation by invading non-indigenous species.
There, however, was evidence of a browse liné on the

shrubby Combretum nigricans, probably caused by roan

antelope.

Detarium Woodland (Appendix 4)

Cluster Vegetative condition Soil condition

1 30 (Excellent) 28 (Excellent)
Shrubs and grasses provided adequate litter on the

woodland floor. Erosion was absent. Browse lines also
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were lacking, and there was no evidence of non-indigenous
plant invasion.

Pteleopsis habeensis woodland (Appendix 5)

Cluster Vegetative condition Soil condition

1 20 (Fair) . 13 (Poor)
The soil surface in this type was little vegetated.
The well-drained, leached and loose sandy soil was
susceptible to erosion, and erosion pavement was frequent.
There were no browse lines, however, and no signs of
invading non-indigenous plants.

High Forest (Appendix 6A - 6B)

Cluster Vegetative condition Soil condition

1 24 (Fair) 20 (Fair)

The large trees shaded the forest floor with their
unbroken canopv. Despite the paucity of understory
vegetation, the soil was stable. The tree canopy protected
the soil, and the litter-covered forest floor showed no
.8igns of erosion. Neither browse-lines nor exotics were
present.

Fadaman Barkono (Appendix 7)

Cluster Vecetative condition Soil condition

1 35 (Excellent) - 3C {Excellent)
Dominant grasses afforded excellent protection to
the water-saturated soils and there were no signs of

erosion or exotic plants. Browse lines were apparent,
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however, especially on the dominant Jardenia Congoensis,

induced by the large ungulates mainly.

Fadaman Maka (Appendix 8)

Cluster Vegetative condition Soil condition

1l 32 (Excellent) 30 (Excellent)

Plant density, especially of the dominant Mimosa pigra,

was high and contributed to the stability of the water-
logged soil. There were no evidence of erosion nor of
invadinc plant species. Browse lines were present on

Mimosa pigra, a preferred forage of several species (see

Chapter 1II).

BURNING PRACTICE

The vegetation of the Yankari is burned annually
except for the floodplain which is moisture-laden the
year around. Keay (1961) interpreted the vegetation of
Yankari as a formally stable woodland degraded by fire.
BEurned-out trees, degenerating grass cover and burned-back
stumps were indicative of severe and frequent fires. This
is in contrast to the situation years ago when sparse
population caused only occasional blazes.

After 1955, the administrative policy of the GPU was
to burn late in the dry season in order to open up the
vegetation. A few years later, however, this practice
was changed to early burning (Keay, 1961; Riney and Hill,

1967), and this continues to be the practice. Under this
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policy, the vegetation is burned whileithe browse and
grasses are still partly green. The resulting mild fire
does not adversely affect the woody vegetation but does
impair food transfer and nutrient‘storage in perennial
grasses.

When fires become a yearly event, as they are now,
their eventual replacement by woody vegetation is encouraged.

The GPU has three reasons for burning the vegetation
early and every year:

1. to make observation pf animals easy during peak

tourist seasons;

2. to stimulate the early growth of green grasses,

and

3. to control animal parasites.

Controlled burning as a tool in careful vegetative
management is not practiced in Yankari. Fires are
allowed to burn uncontrolled and this results in vegeta-
tive degradation and in soil erosion, though not serious

yet in Yankari.

Watershed Protection

The destruction of vegetation occurs naturally around
water sources. It also is now induced on some hilly areas
of the Reserve to make way for buildings and roads.

This already constitutes a serious problem in the Reserve.
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Silting in the Wikki warm spring and in the Gaji/Yashi
rivers has become apparent. Erosion, though not vet
serious and not considered a problem is becoming noticeable
in areas where vegetation is sparse and in some portions

of the Combretaceous savanna woodland where the soil is

unstable.

Effects of Tourists

While driving into the Reserve, tourists are
accompanied by game guards. They also are forbidden to
walk in the Reserve, primarily to ensure their safety.

To date they have had no evident effects on the vecetation,

Yankari is basically a forested landscape and
vehicles can only move on the establishedé game-viewing
tracks. The GPU also forbids the removal from or
introduction into the Reserve, of any plants whether

indigenous or exotic.

Conclusions and Recommendations

The vegetative cover in most areas was found to be
adequate and erosion is not considered to be a problem
at this time. Isolated cases of erosion, particularly in
the Combretaceous savanna woodland should be controlled,
however, by planting the affected areas with more of the

indigenous grass, tree or shrub species.
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Vegetative destruction is highlighted by the pushing
down of trees by elephants and possibly other animals.
These ‘changes plus the cutting of firewood is making forest
alterations more apparent. These factors could have a
serious effect on the vegetation in not distant future.

The Riperian vegetation, an essential part of the
Y&nkari ecosystem and an important source of food for
most of the local animals, is still in a relatively stable
status, though exhibiting signs of optimum utilisation.
The overall condition of the vegetation in the Reserve
seems satisfactory and there is no immediate or emergency
need for applying intensive range improvement practices.
The indigenous plant species are doing well and no exotic
plants were seen.

Control of fires during the late dry season should
be intensified. Uncontrolled burning constitutes a danger'
to the vegetation of the Reserve. if fire-control measures
continue to be lacking, the destruction that could ensue
may be irreversible.

The GPU should establish a fire-fighting force and
organize patrols and lookouts so as to spot and stop
accidental fires. To stop possible further degradation
of the vegetation and to ressucitate threatened areas,
it might be advisable to stop wild fires and even to

suspend controlled buring for a period of two to three
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years. This will help to improve percolation and reduce
surface soil run-off and erosion. If it is thought necessary
to burn the vegetation, early burning in late November

or mid-December would benefit both perennial grasses and
woody plants. Fire breaks should be established and main-
tained especially during the dry season and before any
burning starts.

To effectively utilize most of the vegetation of the
Reserve and relieve the annual pressure on the Riparian
vegetation every dry season, artificial waterholes and
salt licks should be established away from the permanent
water source. These should be established in such a way,
however, that they do not lead to overuse of upland aréas.
Provision must also be made so that salt does not penetrate

soils and so that impoundments can be drained.



CHAPTER II

ANIMAL STUDIES

INTRODUCTION

Despite the fact that animals were few when active
prctection started in 1955, many larcge and medium sized
mammals were seen in large numbers during the Yankari
study. The herbivores found in groups of 10 - 300
included the Vest African savanna buffalo, waterbuck,
warthog, western hartebeest, roan antelope and African
savanna elephant. Other common herbivores included the
bushbuck and red-flanked duiker. These two species were
nearly always seen in pairs and in river valleys. The
hippopotamus also occurred in small water bodies and in
tributaries of the Gaji and Yashi rivers.

The larger carnivores found in Yankari included the
lion and spotted hyena. Somewhat smaller were the side-
striped jackal and caracal. Though Geerling (1973)
reported that hunting dogs occurred in small numbers,
none was seen during this study. Neither were cheetah

nor leepards seen nor were their tracks observed.

35
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Animal Distribution

The Game Reserve can be divided into two major sections
with respect to its animal inhabitants. The river valleys
were wet all year and the Riperian vegetation was flooded
during the rainy season. The uplands were dry during the
rainless months from October to May.

During the rainy season, most animal species were
widespread throughout the Reserve. Only w;terbucks,
hippopotami and bushbucks remain close to the flooded valleys.
No portion of the vegetation was subjected then to heavy
browsing or grazing. The grasses grew up to 3-4 nmeters
tall.

During the dry season, the uplands became prone to
fire. The grasses and other woody plants dried out and
became vulnerable to the animals moving down to the river
valleys in search of food and water. Despite the dryness,
fire and inadequate food supply, animals like the roan
antelope, baboons and warthogs tended to remain in this
zone. A few western hartebeests, oribi antelopes and
gray duikers also were seen. Because of their water
and shade requirements, however, elephants and buffaloes
did not generally stay in this zone durinc the dry season,
but rather occurred in the river valley and surrounding

areas.
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Objectives:

The objectives of the animal study were:

l. to estimate the densities of each animal species
observed by vegetation type:

2. to identify which animal species were associated
with each of the various vegetation types, and

3. to determine the adequacies of food supplies for

the animals.

Methods

The animal survey was conducted over a period of three
months on four transects each 30 kilometers long. Together,
they traversed fdur ﬁajbr vegetation types. Each transect
was followed on four different days and on each day one
census count was made in the morning and another in the
afternoon.

The transects were established after a reconnaissance
survey of the Reserve. This survey was carried out morning
and evening over four days in a vehicle cruising at
10 kilometers per hour.

Having determined the pattern of animal distribution
and movement in the Reserve, four game-viewing transects
were chosen:

1. Sherman/Kashim Ibrahim/Libji tracks - to cover

the Afzelia savanna woodland east of the Gaji

river.
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2. Coulthad Way - to traverse the Combretaceous

savanna woodland.

3. Dabbon Maje Track - to sample the Riparian

vegetation and including some areas of high forest.

4, Macallacin Gaude/Rimi Road - initially to survey

Riparian and Combretaceous savanna shrubland for
about 5 kilometers, but after that to pass through
Combretaceous savanna shrubland.

The modified Kahn's census method which involved
cruising along a transect of predetermined width (see beyond)
at 10 kph and counting the animals seen on both sides of
the road was used.

Enumeration was carried out from the back of a
Volkswagen Kombi which was provided with a platform elevated
2 feet from the floor of the vehicle. Standing on this
platform increased the sighting distance by about 100-300
meters, thus making it possible to see 1000 meters on each
side of the road in open areas and 500 meters in moderately
open areas.

Transect counts were made between the hours of 7:00 to

10:30 a.m. and 3:30 to 7:00 p.m. (sunset)

Estimation of Transect Width

Determining strip widths involved stopping every

200 meters and having an assistant walk perpendicular to
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the transect into the vegetation. Movement was continued
in this direction, aided by a compass, until the white
handkerchief carried in the hip pocket of the moving man
was just visible. The distance between the starting and
turning around points was measured by chain. This exercise
was also carried out on each side of the transect over

the entire 30 kilometer of each transect. The following
average disappearing distances and areas were obtained

for each of the transects.

Transect Lengths (km) Average disappearing Area
distances (m)
1 30 800 48 km?
2 30 400 24 km?
3 30 350 21 km?
4 30 800 48 km?

Counting the Animals

Buffaloes, waterbucks, western hartebeests, elephants
and other gregarious species often moved in large groups
that were difficult to enumerate. In such cases, the
group was divided bv imaginary lines into sections and
each of the six crew members enumerated a section. If
the group did not move off too quickly, attempts were made
by each enumerator to obtain the total number ¢f animals,

after which counts were compared. This made it possible
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to count accurately, even groups exceeding 200 animals
without omigsions or double counting.

The average number of animals seen per transect
was detérmined for each vegetation type. The square-
kilometer areas for each vegetation type were measured
from a vegetative map (Map 3).

Afzelia savanna woodland

(east of Gaji river) = 560 sg. km.
Combretaceous savanna

woodland = 688 sq. km.
Combretacsous savanna

shrubland = 250 sqg. km.
Riparian vegetation = 130 sqg. km.

The densities and population estimates for each
animal species per vegetation type was obtained. The
population estimate was obtained by multiplying the
densities of the animal species with the area of the

particular vegetative type where they occurred.
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RESERVE, NIG

ES

TOTAL NUMBER OF ANIMALS COUNTED IN ALL TRANSECTS IN FOUR MORNING

TABLE 5:

3

—

Rgn&°s

mmhsho

mwmamumusmo1

mm753°3°n°°

00200

15%01

1””006000500

Buffalo

Bushbuck

Elephant

Gray Duiker

Hi

Oribi Antelope
Roan Antelope
Serval Cat

Spotted Hyena

Lion

Striped Jacikal

"RR4

"R kK

BLE-E:

) o
2 27
1 184
a 64

Red Flanked Duiker
Varthog

Waterbuck

Western Hartebeest

Totals are + 2 standard deviation
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SPECIES - 2 2 4 JOTAL
Baboon S 124 m 18s 685
Buffalo é 158 808 327 1299
Bushbuck <] 2 9 ¢] 1
Elepkant o b 100 86 190
Gray Duiker 7 0 1 0 8
Hippopotams 0 o 10 (+] 10
Lion 0 0 3 o 3
Orivi Antelope 0 5 0 0 s
Roan Antelope 58 &0 3 40 124
Serval Cat 0 1 o 0 1
Spotted Hyena 0 0 (<] o 0
Striped Jackal 0 1 o o 1
Red Flanked Duiker o 3 S 6 14
Varthog 35 42 119 7 4]
Vaterbuck 5 m s82 3 un
Vestern Hartebeest 3 8k 220 76 433

Totals are & 2 standard deviation
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Results and Discussions

A few animal species especially the roan antelope,
warthog and western hartebeest were found all over the
Reserve in similar densities (Tables 1 - 4), indicating
that they had no well-marked habitat preferences.' Though
a féw buffaloes, elephants and waterbucks were seen in
the drier areas of the Game Reserve, they were observed
to prefer the wetter portions owing to their shade and
water requirements.

More animal species were represented in the wetter
area (for example Combretaceous savanna woodland and
Riparian vegetation) than in the drier Afzelia woodland
and the Combretaceous shrub savanna (Tableé l - 4). This
was likely due to the season of study. At that time,
the dry area was completely burned and without forage
except for small portions. The large numbers of water-
bucks and buffaloes found in the Combretaceous shrub
savanna (Table 4) was a result of water from the Yashi
river being close for the first 5 kilometers of transect.

Generally, there were more animals seen in the
afternoons than in the morning (Tables 5 and 6).

In the upland dry Afzelia savanna woodland, the
animal species with the highest densities per square
kilometer included baboons, warthogs, roan antelopes

and western hartebeests (Table l). On moving closer
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to the water body in the Combretaceous savanna woodland
buffaloes, waterbucks, bushbucks and elephants became
frequent as the Riparian vegetation increased (Tables

2 and 3).

The animal population in Yankari Game Reserve
evidently was on the increase. This seemed apparent from
the vegetation in the fadaman areas which, though still
in good condition, showed signs of increased grazing and
browsing. In addition, more animals were seen during this
study than during earlier visits by the author in 1972
and 1974. Beliefs that ungulates had increased in recent
years also were expressed by the GPU staff and the villagers

residing close to the Reserve (see beyond in Chapter III).

Animal Use Of Vegetation

Both the quantity and quality of food available in
the Reserve depends on the season. During dry months,
most of the grasses are burned and the unburned ones
become dry. The deciduous trees shed their leaves and
remain leafless for about 1 to 2 months. Only the perennial
grasses maintain growth at this time. The annuals and
most herbs do not appear until the rainy season is well
undervay (Geerling, 1973).

In the savannas, continuous growth occurs only on

the deeper and well-developed soils generally on flat
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lands of the Afzelia and Combretaceous savannas
(Geerling, 1973). 1In the Combretaceous savanna shrub-
land, lack of moisture prevents the growth of plants,
especially the grasses, during the dry season. Long
before the rains start in May/June, however, new grasses
flush and the trees produce new leaves.

During the dry period, the larger herbivores and
especially the buffaloes ate much dry grass and also the
young shoots of green grass which grow after burning.

Aromatic grasses which included Gymbopogon aiganteus

were often unpalatable at this time (Geerling, 1973).

Balanite egypticus, found in both the savanna shrub and

woodlands and young succulent leaves of Afzelia africana,

were extensively consumed by elephants and roan antelopes.

Andropogon gayanus tussocks also were extensively utilised

by large herbivores. Andropogon ascinoides and Laudetia

arundinacea which occurred in large quantities in both

the Combretaceous shrub and woodlands seemed to be preferred
foods of the western hartebeest. |

In the floodplain, where the moisture content of the
soil was high all year round and fire had no regulating
influence on the vegetation, the most extensively utilized

plant species were Jardinea congoensis and Mimosa pigra.

Animals seen feeding in tangles of these species included

elephants, waterbucks, western hartebeests, roan antelopes,
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warthogs, bushbucks and hippopotamus.

Both Jardinea and Mimosa continued to do well despite
heavy browsing and grazing pressure. This may have been
helped by the annual floodings during which these plants
were not used.

Aquatic plants contributed considerably to complement

the diet of large herbivores. The aquatic sedge Rynchospora

corymbosa was intensively grazed by buffaloes, which also

were observed feeding on the herb Potomageton octandrus

and the grasses Sacciolepis africana and Acroceras

amplectens. Warthogs extensively utilized the aquatic

ferf Marselia spp and in the sedge meadows a mixture of
fine-leaved sedges were eaten heavily by waterbucks,
warthogs, buffaloes, baboons and tantalus monkeys (Geerling,

1973)

Predator Abundance

From historical accounts, the Game Reserve had been
moderately stocked with several species of carnivores.
Most of these were ultimately reduced to near-extinction
by hunters who valued animal skins like those of lion,
leopard and cheetah. Men who killed the large predators
were and still are regarded with awe. They thus established
respected position in their communities. The skins of

lions, leopards and cheetahs are highly prized possessions



52

in Nigeria and are in great demand.

Of the carnivores assumed to occur in the Reserve,
the lion is not often seen. The largest number seen in
a pride during the study was three. Leopard activities
were reported often by the villagers, but neither the
animal nor its tracks were observed. Cheetahs were
reported to be present, but none was seen. Hunting dogs
were known (Geerling, 1973) to occur in four parks of
seven individuals each and civets were believed to be
relatively common near Rimi village. The hyena population
was reported by villagers to be on the increase. Both
striped and smotted hyenas were said to be relatively
common .

Coulthad, the first manager of the Reserve, undertook
a trek in 1956 that covered both the northern and southern
sides of the Gaji river. He wrote then (in Sikes, 1964)
a report that "no lion or leopard tracks were seen; which
is rather surprising, considerinc that there is ample food
for them in the way of bushbucks, duiker and warthog. I
do not think that either lion or leopard are common at
all in this reserve.” 1In his April to June 1960 report
(Sikes, 1964) he remarked that 14 sheep had strayed into
the Reserve near the village of Fali and had emerged
unscratched ten days later at Dogon Ruwa village. Later

unpublished observations by other workers and visitors to
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Yankari also advised that the population of carnivores

was low in relation to the #mount of available food. The
situation in 1977, however, seemed to have improved.
During the period spenﬁ in Yankari, calls of carnivores
identified as lions, hyenas, jackals and hunting dogs

were clearly heard during the night. Lion footprints were
seen early one morning. The footprints observed on that
occasion far outnumbered the number actually recorded
during the later censuses.

Sighting lions in the Reserve during the dry season
was difficult becaﬁse their fur blended completely with
the golden brown colors of the grasses and dried leaves.
Fresh kills of both young and old buffaloes, waterbucks,
warthogs and roan antelopes were encountered often during
the study, however, and indicated the probable considerable
increase in the large carnivores, especially lions. Reports
from the villagers of increased sighting of hyenas and
jackals closely also indicated that the Yankari predator
population is increasing.

While the provision of artificial dens might help
the predator population to increase in Yankari, it is more
likely that as in other African and world Reserves
(Petrides, 1957) predator numbers are controlled by

dominance relationships among the carnivores themselves.
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All the predators observed during the study, seemed
to be healthy and free of infections thus suggesting that
the low population was due neither to disease nor

insufficient food.

Migration

Except for local seasonal movements within the Reserve
the animals of Yankari seemed rather sedentary. During
the rains, animals were found all over the Reserve except
on the submerged floodplain. In the dry months, however,
animals tended to be concentrated on the floodplain and
near the river. This brought about heavy grazing and

browsing pressure especially on Mimosa pigra and Jardinea

Congoensis.

In years gone by, the animals in Yankari may have
migrated for longer distances. If so, however, their
migration routes have been cut by the establishment and

growth of villages across them.

Buffer Zones

Because the Reserve is surrounded by villages the
GPU found it necessary to insulate the Reserve from them
by establishing buffer zones. Around the villages of
Rimi, Dogon Ruwa and Mainamaji, the buffer zones extend
for about 1 to 2 kilometers beyond the boundary of the

Reserve towards the settlements. Near Gaji, Duguri and
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Birkin Dutse, the buffer zone extends 0.5 to 1 kilometer
from the reserve boundary.

Generally, however, animals were not seen within the
area 3 to 5 kn from the Reserve boundaries. Presumably,
they were disturbed by farmers and hunters near the boundaries
even though they were in the Reserve. Parts of the buffer
zones adjacent to the settlements are now farmed, too

bringing the farmers closer to the Reserve.

Effects of Pesticides

At the time of the study, Yankari had a high incidence
of tse-tse fly, and this resulted in visitors occassionally
but sparingly using pesticides while there. At times some
researchers used a negligible amount of pesticides to keep
off flies and insects while they worked. Efforts were being
made, however, to control the tse-tse fly population
biologically by the Institute of Trypanosomaisis Research.
Also the GPU sprayed all vehicles entering or leaving Wikki
camp for the purpose of reducing the tse-tse flies there.

General use of pesticides have never been encouraged
at Yagkari and they have not constituted a problem yet in
the Reserve. The effects of the minimal pesticide use

have not been studied.



56

Effects of Tourists on Wildlife

Most of the animals in the Reserve are used to people
and are not shy. They would run, however, when people
came close. The baboons, especially, were used to tourists
and the workers in the camp. They did regularly visit
the restaurant and often were fed by visitors. This induced
familiarities with humans has led the 2 to 3 baboon families
that have their territories around Wikki camp to attack
domestic livestock, children and workers in the camp on
several occassions. Sanitary workers in the camp especially
were targets of attack in the mornings when they collected
household garbage. Apart from this, there have been few
problems between the tourists and the animals. Yet it is
evident that the "taming" of wild animals by tourists may
make it necessary that overly-familiar individual animals
to be destroyed in order to prevent injuries or more serious

consequences.

Conclusions and Summary

The best time to observe the animals in the Reserve
would be in the late afternoons during the dry season when
most of them are near water sources either feeding or
drinking. Low animal counts should be expected then in
both the Afzelia woodlands and the Combretaceous savanna

shrubland at this time of year.
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The red-flanked duiker, bushbuck, waterbuck,
hippopotamus and elephants tended to become more evident
in the Riparian vegetation type. All other animal species
were found all over the Reserve indicating no particular
attachment to any special habitats. From personal assess-
ment based on earlier visits to Yankari, related accounts
from both the GPU staff and the villagers, and the feeding
pressure evident on the vegetation, the animal population
in the Reserve has maintained an upward trend.

There were no sudden increases nor decreases in
numbers among the different animal species during the study
period, thus ruling out an cases of immigration into the
Reserve.

Judging from Coulthad's earlier accounts and personal
observation of the author, the predator population is also
on the increase. Though not many predators were seen
during the day, their activities at night were noted from
calls and abundant footprints, especially of lions.

Both pesticides and visitors have not had any great
effects yet on Yankari animals or vegetation.

A study should be made to ascertain which animal
species once occurred in Yankari, but have now become
extinct there. If any species are identified as being
locally extinct while their habitats are neither degraded

nor occupied by other species, attempts at restocking
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should be considered.

Creating of artificial dens to augument the
existing ones might be tested to determine if they help
to increase the predator population in the Reserve.

Given the rather small sample area used in this study,
and considering the limited time available and the time
of year study was carried out, no very strong inferences
can be drawn on the densities per square kilometer
obtained for each animal species for each vegetation type.
Repeated counts on the same areas, over a period of vears,
however, together with further vegetation analysis could
provide more concrete information on the population trend

of the animal species.



CHAPTER III

ATTITUDE OF THE LOCAL PEOPLE TOWARDS THE
GAME RESERVE; PRIVATE RIGHTS AND PRIVILEGES
AND THEIR EFFECTS ON NATURE PRESERVATION.

Yankari is surrounded by villages some of which were
located inside the boundaries of the Reserve in earlier
days. Occupants of these villages often had some rights
to lands now within the Reserve. Some residents were
professional‘hunters, while others had farmed areas around
the rivers. Their eviction and the inconveniences they
still suffer from being unable to live, farm and hunt there
has antagonised them toward the GPU.

Since the reserved areas for forests and game in
Nigeria typically were established with no consideration
for the well-being, opinions and convenience of the people
that owned the land, it was thought thgt a survey should
be designed to determine the attitudes and reaction of
the people to the Reserve.

Study objectives were:

1. to identify areas of friction between the villages

and the GPU and to ascertain how to solve them,

59
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2. to determine how the Reserve can best help the
villagers, and thus restore their confidence in
the GPU, and

3. to secure cooperation from the villages regarding
information on poaching and minor vandalism

apparent in the Reserve.

Methods

Twenty-nine (29) questions (Questionnaire 1) were
designed to determine villager reaction'and to estimate
the Reserve's chances of future success. The questionnaire
dealt with the personal characteristics of the villagers
sampled, their attitude towards the Reserve, and their
relationships with the GPU. Each question was provided
with 2 to 5 alternative answers from which choices could
be made, but which would restrict the interviewees from
rambling and offering irrelevant answers.

In order to randomise the sample, it was planned that
on arriving at a village, the occupants of every third
house on the right and every second home on the left hand
side of the main village street would be identified.
Efforts would then be made to interview all adults older
than 20 years. Unfortunately the Moslem religion forbids
entry of strangers into the homes of married people. Due
to this restriction, procedures were modified so that the

entire available village population was interviewed at
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the same time.

Of 22 possible villages, the nine chosen for study
were Birkin Dutse, Dogon Ruwa, Duguri, Gaji, Gale, Kuka,
Mainamaji, Rimi and Yashi. These were selected because
they were close to the Reserve boundaries, were suspected
to be invdlved in poaching, or showed sympathy toward
poachers. They were accessible to the investigator and
contained over 40 adult men each.

On arriving at a village an audience was requested
with the Serkin (village chief) through one of his
counsellors. After the purpose of the visit was explained,
he would send out messengers to different parts of the
village summoning those at home to his court. Because of
Moslem restrictions, it also was impossible to interview
women. Responses to gquestions therefore were only from
males. They were divided by age groups to avoid the
traditional reluctance of young persons to speak up before

their elders. The age categories were:

Group 1 - 20 to 30 years
Group 2 - 31 to 50 years
Group 3 - 51 years and over

Only in.Gaji village, where they were more than 35 elders,
did the size of any age group exceed 20.
Working with three Hausa-speaking members of the GPU,

each age group in succession was asked a question. All
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possible answers were read to them and their responses
tallied. The data are summarized in Questionnaire 1

with the responses for each village tallied in Appendix III.

Results and Discussions

Of the 563 persons interviewed, 463 (82 percent)
indicated that they liked the Reserve, 50 (9 percent) said
they did not like the idea of its existence and the
remaining 50 persons expressed indifference to it.

In Rimi village, where all the interviewees claimed to

be professional hunters, everyone expressec indifference

to it. 1In Gaji, all claimed to be farmers yet there was

a 50 percent opposition to the Reserve. This could be
interpreted to mean that the group opposed to the Reserve
really wanted to hunt there. In all other villages sampled
there was a 100 percent response in favor of the Reserve.

As to what they would have preferred in its place
378 of the 563 interviewees (67 percent) opted for agri-
cultural establishments. 150 (27 percent) preferred
industrialisation. Although 80 percent had said that
they liked the Reserve, only 150 (27 percent) wanted the
Game Reserve kept as it was. One must doubt therefore,
the general approval of the Reserve which was first

stated.
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304 out of 563 persons interviewed had worked in
some ways for the GPU. The villages that had benefitted
finacially from the Reserve included Sira/Yashi, Dogon Ruwa,
Kuka, Gale and Mainamaji. About 80 percent of the GPU
labor force came from these areas.

Contracts for the construction of roads, drifts,
culverts and some residential house in Yankari were often
awarded to workers of these communities. As based on
conversations with Yankari's assistant game warden
Stephen Haruna, most of the other villages had gained
nothing from the Reserve. The inability of these places
to benefit from the Reserve was attributed to their hostile
attitudes to the Reserve and to their more remote locations.

During the study, the deprived villages did not
hesitate to express contempt for the Reserve and its
management. The GPﬁ for its part, regarded these villages
as hostile, uncooperative and had taken no measures to
curtail possible friction. Reducing such conflicting
differences could facilitate control of poaching and
such vandalism as setting fires in the Reserve.

202 persons (3€ percent) in the sample population
claimed to bave lost portions of their farms to the Game
Reserve. This claim was common in the villages of Sira/
Yashi, Birkin Dutse, Gaji, Gale and Kuka. The villagers

of Gaji especially felt bitter about their losses and were
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hostile to the GPU. 101 persons (18 percent) claimed to
have lost livestock and grazing lands to the Reserve while
only 62 interviewees (1l pergent) said that they had lost
farm products. 152 persons (27 percent), surprisingly,
did not lose anything to the Reserve.

All who claimed losses said that no compensation was
offered. If outstanding records substantiated their
claims, it would be well even now to pay compensation.
This would contribute in great measure to arresting
dissatisfaction.

Rather than work for the GPU or other organizations,
450 interviewees (&0 percent) said that they would prefer
to intensify their farming activities and to sell their
farm products to Reserve visitors. 113 persons (20 percent)
indicated that they would prefer to work for the GPU.

Farming was preferred because most of those interviewed
were illiterate people with large families to support.
Crop production would earn them much more than their
GPU wages.

534 persons (95 percent) of the number interviewed
owned more than five hectares of land, and some even had
more than 100 hectares. The limiting factor to food
production in this area evidently is soil fertility
rather than land shortage. Many of the people couid

weave or carve and their finished products sold as
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souveniers to tourists also could earn them appreciable
sums.

Asked whether they had trapped or hunted in the
Reserve, 439 persons (78 percent) admitted having done
so. 540 interviewees (96 percent) agreed that if they
had to hunt, it would be solely for meat to eat. It seemed
evident that if the Reserve could increase its wildlife
herds and produce cropable meat, it would have a saleable
commodity and also help to control poaching. Population
build-up of reserve wildlife, however, must come first.

Only 191 persons (34 percent) of those interviewed
indicated that they would report a game violation to the
GPU. 247 interviewees (44 percent) let him go regardless
and 50 persons (9 percent) would even show the poacher
the best way to escape. In other words, 371 (66 percent)
of the interviewees would not cooperate with the GPU to
report poachers even when they knew of them.

The reasons advanced by most villagers for their
reluctance to act were that they probably would not be
armed while the poacher in all cases would be. They
stood a good chance of being killed if they showed
even the slightest tendency to intrude in the poacher's
affairs. They also felt that reporting a poacher would
disrupt the solidarity of the villages whether or not

the reported poacher was from their village or another
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one.

Situations such as these are often very difficult to
reverse. The most obvious ways to neutralise the conspiracy
between the villages is for the GPU to intehsif& its patrol-
lino of the Reserve and to hire paid informants among the
villagers. The villagers of Duguri even claimed that they
would like to report poachers to the GPU. This response
does not conform, however, with their local reputation and
to their resistance to the Reserve and the GPU. (Because
of this discrepancy, one must question whether their
other responses were truthful).

264 (47 percent) of the persons interviewed wanted
monetary compensation for reporting a poacher, 90 (1€ per-
cent) would prefer to share the meat with a poacher and
have nothing to do with the GPU and 11 persons (2 percent)
wanted permission to collect firewood, thatch, or fish
and to graze their livestock inside the Reserve as their
price for cooperation. 202 persons (36 percent) said
they would report the poachers to the GPU without
demanding compensation, but would only demand it if they
had spent money to collect the information.

If the boundaries of the Reserve were to be
extended, probably force would be required to move the
people. 447 (79 percent) would refuse to move and would

be ready to fight if need be. Another 112 (20 percent)
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would demand and require that they receive compensation
before they would leave. Only 11 (2 percent) of those
interviewed would move peaceably. It seems most improbable
that Reserve boundaries could be extended except by decree
and this would be very disadvantageous to the Reserve

and the GPU.

Asked whether the animal population was increasing
in Yankari, all the villagers answered in the affirmative
indicating that there had been remarkable population
growth in the last decade. In Kuka, the villagers complained
about constant disturbances by hyenas and baboons. 1In
Rimi, they talked about threats to their livestock by
leopards. Other animal species believed to have increased
considerably included the western hartebeest, waterbuck,
roan antelope, warthog and lion.

The chances of any animal returning safely to the
Reserve from the adjoining farmland seemed quite remote.
501 persons (89 percent) said they would trap, kill or
cripple any individual that strayed onto their property.
Only 28 persons (5 percent) would report the crop
destruction on their farms and hope to claim compensation.
11 persons (2 percent) would scare the animal away and
22 interviewees (4 percent) said they would invite

hunter friends to kill the animal.
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These tough decisions were motivated by a shortage
of meat in a society that used to enjoy an abundant
supply before the creation of the Reserve. They felt
that they had little chances of being paid compensation
by the GPU, if they reported animal intrusion and damages
to them.

On whether the people were ready to give up their
current engagements and work for the GPU if reqguired
mandatorily, 450 (80 percent) of the people said they
would only work for the GPU if there were nothing else
to do. 112 (20 percent) would under no condition accept
employment from the GPU. Resentment against the GPU
was especially severe in Rimi and Gaji villages, where
nobody would work for the organisation even if forced
to do so.

As¥ed if employed by the GPU whether they would be
available for emergency duties, 450 persons (80 percent)
said they would respond. In both Rimi and G&ji, where
they claimed they would refuse employment offers from
the GPU, no one would respond to emergency demands.

101 people (12 percent) admitted being moderately
well treated, while 352 interviewees (62 percent) held
the GPU treated them very well. But 110 persons (20
percent) from the villages of Duguri and Rimi, said

the GPU treated them very poorly.
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The villages of Duguri, Gaji and Rimi were completely
dissatisfied with the GPU. The level of understanding
between these groups needs badly to be improved. For their
mutual benefit especially that of the GPU, these villages
known to be sympathetic towards poachers should be better
treated.

On how the GPU could improve on its relationships
and the villages, 336 interviewees (60 percent) wanted the
GPU to help them obtain farming aids, improved seeds and
fertiliser from the Ministry of Agriculture and Natural
Resources. 1143 persons (24 percent) suggested more and
better-paying jobs for the people while 79 persons (14
percent) mainly from Gaji, wanted permission to exercise
some privileges such as fishing, thatch and firewood
collection and hunting in the Game Reserve.

422 interviewees (75 percent) would welcome the
establishment of new Game Reserves and national parks,
provided they were not located in their areas. 141 persons
(25 percent), comprising interviewees from Duguri, Gaji,
and Rimi Villages, did not see the need for creating
more reserves and varks in the country. They suggested
reducing the areas of the existing ones, and redistributing
the freed portions of land to farmers.

Asked why the need to reduce the areas, they

responded that the land within the Reserve was more fertile
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and would yield more food. This attitude might be
mocdified by teaching improved soil management techniques
to the farmers.

All of the interviewees would permit tourists to
visit their areas. They suggested that they had numerous
activities with which to entertain the tourists when and
if they came. They felt that the GPU should arrange to
have the villagers bring their entertainment to the
visitors camp and thereby afford them the chance to
derive additional income.

Local/Private Rights And Privileges In Yankari Game
Reserve And Their LEffects On Nature Preservation.

Only GPU employees can exercise privileges in the
Reserve. These involved the collection of thatch, fire-
wood and the use of an area close to Wikki camp as a burial
ground, especially for children.

Firewood collection was intensive in Yankari and has
initiated some soil erosion, but mainly only near Wikki
camp. Thatch collection is normally carried out in the
late dry season. Because the grasses are dead, thatch
collection has no effect on available forage and only
reduces the amount of shade available to the animals in
the hot dry season. On the other hand, it aids in the

reduction of fires in the Reserve.
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QUESTIONNAIRE 1

Questionnaire for the Determination of the Reaction of 563 People Living
Around the Game Reserve and the Future Chances of Success of the Yankari
Game Reserve, Nigeria (with questions 9 - 29 Percentages of Response
April to May, 1977

l. Name - not used
2. Sex (a) M (b) F = 563

3s Occupation?
(a) Farmer . (510
éb Hunter (50
c

Civil Servant (3)

4. Number of Children?
ga; less than 5 -(310
b) more than 5 (253

5. Approximate size of land owned?
(a) 1 = 5 Hectares (30)
(b) 5 Hectares and more (533)

6. Level of education?
gag Literate (5)
b) Illiterate (558)

7. State of origin - Bauchi

8. Number of years of occupancy in present area of domicile.
(a) 1 = 5 years (0)
(b) 5 = 25 years (40)
(c) 25 = 50 years (300)
(d) 50 and above (223)

9. How do you feel about the existence of this ‘Game Reserve here.
(a) I 1ike it. (82%) of 563
2b I do not like it. (9%) of 563
¢) I could not care less. (9%) of 563
10. What would you have preferred in its place?
a) An agricultural establishment (67%)
b) An industry (6%)

c) Open up the area to the villagers to farm (0%)
(d) None of the above (27%)

11. Hawe you derived any benefits from the Game Reserve?
Monetary gain 254p)
Material
None (46% §
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13.

14.

15.

16.

17.

18.

19.
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Have you lost anything because of the Game Reserve being where it is?
livestock (18%)

Portions of land (36%)

Farm products (11%)

None of the above (27%)

A1l of the above (9%)

—~
o0 oP

What opportunities do you think will be open to you when tourist
industries are fully established?

a) None (0%)

b) Make more money by selling your egricultural products (80%)
c) Opportunity for employment by the GPU (20%)

Do you have any side occupation or hobby like carving, weaving, that
you can practice for more money when the product is sold?

( a; No (22%)

(b) Yes (78%)

Have you trapped animals or hunted in the Game R eserve?
(ag Yes (78%
(b) No (22%)

What did you trap for if you had to trap

(a) Xeat for food (96%)

b) Meat to sell for money (1%)

For the skin (0%)

To prevent crop damage (2%)

For items needed by a native doctor for the preparation of medicine

or juju? (0%)

o 0

If you saw any violators or poachers in the game Reserve, which of
these would you do? -

a) Report him to the GPU (34%)

b) Let him go (43%)

c) Show him the best way to escape (9%)

d) Pretend as if you did not see him (14%)

Vhat type of compensation would you expect if you had reported him?
Monetary compensation (47%)

Some privileges (to exercise some rights) in the game reserve (2%)
Part of the booty confiscated from the poacher (0%)

To benefit the reserve (36%)

Share meat with poacher (11%)

O R0 OP

Assuming that the boundaries of the Game Reserve are extended, which

of these would you do if you were to be relocated?

a) Move peacefully (2%)

b) Demand compensation before moving (20%)

(c) Refuse to move (78%)

(d) Demand control over certain things in the old place, and insist
on exercising the rights you had prior to this (0%)
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22,

23.

24.

25.

26,

28,
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i

Do you think that the population of the animals in this Game Reserve
has declined or increased in the past ten years? (100%)

éa Which species have declined?

b) Which have increased?

If they have declined, what are the causes you think are responsible?

a) Poaching

b) Degradation of habitat by the people

c¢) Indifference on the part of the GPU towards the welfare of the
animals Not

2d3 Migration Used

¢ ) Disease

If any of the animals strayed into your farm from the Game Reserve
which of the following would you do?

(a) Report to the GPU and claim compensation (5%)

(b) Just scare them awey (2%)

(e) Kill, trap, or cripple the animals €89%)
(d) Ccall a hunter friemd to kill them. (4%)

Are you ready to give up what ever you are doing now end work for the
GPU?

§a Yes (80%)

b) No (20%)

(c) Have not thought about it. (0%)

If you are employed to work by the GPU, would you be available to spend
some time away from your family in other parts of the Game Reserve on
routine patrol duties and during emergency?

ag Yes (82%)

b) No (18%)

c) Can spend not more then two days away from home (0%)

How do you think that the GPU is treating the people in the surrounding
villages? :

a) Very well (66%)

b) Moderately well (15%)

c) Poorly (20%)
What changes in their attitude do you suggest? (Not Used)

In what ways could the GPU treat the people better?
Ea Farming aid (62%)

b) Permission to exercise previous ts (14%)

(c) Employ people in the game reserve (24%)

Do you think that additional Game Reserve and national parks should
be established?..ssssVhy or why not?

(2) Yes (75%)

(b) No (25%)
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29. Are you happy to have tourists visit your area?
(a) Yes (100%)
éb No (0%)
c

I really do not care about tourists. (0%)
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Status of Other Man-Made Structures and Buildings in the
Reserve and Their Effects on Nature Preservation.

The continuing danger facing the Yankari ecosystem
is destruction of vegetation to prepare sites for buildings
and access roads. Recently, about 20 hectares of vegetation
were destroyed to create space for the visitors' chalets
annexes and a conference hall.

The GPU cannot control this expansion since it is only
responsible for animal welfare and game viewing trips.

The Yankari Game Reserve is managed and operated by a
consortium including the Ministries of Social Welfare,
Commerce and Cooperatives, Health, Works and Education.
Each ministry pursues its own objectives. The Ministry
of Works, for example, decides where to locate a building
and in most cases with no consideration for the ecology
of the Reserve.

Currently the Wikki camp covers between 2 and 3 square
kilometers, and further expansions are envisaged. The
elementary school which in 1972 operated in a single
building, now has three plus a soccer field. With
continuing increase in enrollment, more buildings will
be needed soon. The Moslems have three places of worship
inside the camp and a new Central Mosque has been added
recently. The Christians also have a church in the camp.
The Ministry of Health operates a large dispensary and

a maternity ward also in Wikki camp. Okafor, (1972,
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unpublished) discussed problems of human interference
and expansion in Yankari, and the situation in Wikki
camp continues to develop towards the predictions.

Vegetation on the loose, porous and sandy soil
bordering the immediate hilly catchment area of the
Wikki warm spring was destroyed to make way for a
conference centre. No drainage system was constructed
to accomodate the rainfall run-off. Following these
ané earlier abuses of vegetation in the immediate
vicinity, the depth of the warm spring is being adversely
affected by silting.

Buildings, roads and other man-made structures
markedly are hampering nature preservation in Yankari
Game Reserve. Unless limited, the objectives of the

Reserve will be defeated.

Surmary, Conclusions and Recommendations

To provide for an improved and better understanding
between the villagers and the GPU, and for the future
success and progress of the Game Reserve, the following
should be considered for implementation by the GPU:

1. Distribute employment opportunities equally

among the villages surrounding the Reserve.
Construction contracts should be equitably

awarded to capable contractors.
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In order to reduce tensions and to promote
goodwill, the Ministry of Agriculture and
Natural Resources should provide a tractor. pool
in Yankari, which would be used in road mainten-
ance within the Reserve and also at a nominal
charge in cultivating farm lands for the
villagers.
Roads should be improved on feeder routes
between the villages and Wikki camp. This would:
(a) help the farmers move their products to
market,
(b) help the GPU with border patrols, and
(c) benefit maintenance on GPU vehicles.
Any plans to extend the boundaries of the
Reserve should be implemented only after care-
ful review. Disturbances and civil
disobedience could result to the detriment of
the Reserve.
Conservation education classes should be
started. Especially, those should involve
motor vehicle visits to the Reserve and the
use of visual aids. It should be aimed at
educating the local people on the need for
conservation and the benefits that can be

derived from an established and well-managed
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game reserve. This program should be extended
more widely as it develops.

6. Whenever possible, poacher kills should be
recovered, processed and sold to villagers at
some distance from the Reserve. If sold locally,
poaching could be encouraged.

7. If the natural ecosystem is to be maintained at
Yankari, further visitor development within the
Reserve should be stopped irmediately. A site,
preferahlv near the Reserve border (prerhaps at
Mainamaji base camp) should be acquired to
substitute for the housing, eating and recreational
facilities.

8. The warm spring should be open only for daytime
swimmers. The GPU should start a bus shuttle
system between the new camp and Wikki. This
would reduce traffic inside the Reserve and
help limit road kills which are beginning to
become apparent.

Apart from the ecological advantages to be derived
by moving Wikki camp from its present location other
advantages include extending such facilities as dispensary
and maternity services, good drinking water, electricity
supply and good schools to be available to some nearby

villages. Making these amenities accessible to the
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villages will indicate to them the better quality of life
possible through cooperation to get Yankari fully
established. Also locating the GPU offices nearer some
of the villages would promote a better understanding

between the villagers and the Reserve staff.



CHAPTER IV

WILDLIFE VIEWING VERSUS VISITS TO WIKKI WARM
SPRING, AND LOCAL/NATIONAL BENEFITS AND
DISADVANTAGES OF TOURISM

A study was carried out during the Christmas/New Year/
Easter, peak tourist seasons in Yankari to determine the
major reasons for people coming to the Reserve. A total
of 1000 visitors between 15 and 61 years of age (Table 7)
was randomly chosen by interviewing every fifth visitor
met in Wikki camp.

Visitors were asked whether they mainly came to see
the animals, swim in the warm spring; both to see the animals
and swim, or to relax and get away from the city.

Results showed that about 85 percent came mainly to
see the animals. Game viewing was found to be a major
attraction .especially for visitors between the ages of
15 and 60. Those over 60 were more interested to relax,
to get away from the city and to swim in the warm spring.

Exactly two-thirds of the sample were visitors from
Britain, Canada, Denmark, France, Germany, India, Sweden
and the United States. This confirmed the 1968 observation

of the Nigeria Tourist Association that the main flow of
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true domestic tourism is generated by the foreign residents
within Nigeria.

Of the 200 Nigerians in the visitor sample, 195 came
principally to see the wildlife and secondarily to swim
in the warm spring. Their ages ranged between 25 to 50

years.

Local/National Benefits and Disadvantages of Tourism

Though Nigeria cannot be considered today as a world
tourist center, it is none the less rich in tourist
attractions. Among these is the Yankari Game Reserve
which between October and December of 1976 catered to
some 8000 visitors (Yankari Visitor's book, 1976).

In addition to the Wikki warm spring ané the wild- .
life, the Reserve has several unique features that can
be expected to widen its appeal to tourists. Among these
are the Sir Gwain Gell falls (though now dried up and used
not long ago as a den by lions), the Abandoned Site of
the historic village Sherman and the 132 disused Dukki
wells. The wells are similar to those made today by the
Fulanis along the southern edge of the Sahara. There are
also excellent scenic routes with hills that can be used
for game viewing.

In 1966, 16,878 visitors came to Nigeria (Nigeria

Tourist Association, 1968), but less than one percent of
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them made any attempts to see the country's wildlife,
(Holsworth, 1970). The situation now, however, is
different as more people from home and abroad are bgcoming
aware of both Yankari and also the Kainji National Park
(the former Borgu Game Reserve).

Though the publicity given to Yankari is not adequate
(as was confirmed by visitors who claimed only to have
known about Yankari from earlier visitors), it still
attracts a modest number of tourists. At the present time,
Yankari does not have enough and adequate infrastructure
for handling all the tourists who came there. Holsworth
(1970), indicated that, among all the Game Reserves in
Nigeria only Yankari, somehow, was equipped to handle
tourists.

The development of new towns and tourist class hotel
close to some Reserves has changed the tourism picture in
Nigeria. But there is still a great need for:

l. an enlarged advertising program, particularly

at the points of entry into the country and in
the hotels catering to overseas visitors,

2. adequate internal transportation system to move

tourists about, since most do not have a means
of mobility once in the country, and
3. adequate hotels, camping and recreation facilities

at tourist location.
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Countries that have advanced in managing their wild-
life resources for tourism and have developed the basic
and necessary infrastructure attract both local and
foreign visitors and earn large revenues from tourism.

In Kenya, 225,000 tourists who primarily came to view
African wildlife produced an industry worth 24.4 million
Naira ($45.5 million) in 1966, (Denny, 1967). 1In both
Kenya and Tanzaria, tourism based on game viewing was the
largest foreign exchange earner except for all agricultural
products combined. Mitchell (1968), reported that Kenya
earned revenue equal to 29 million Naira ($52.2 million)
annually, while Hall (1972) reported a 60 million Naira
($108 million) income annually for Kenya from wildlife-
related tourism. In the four years 1968-72, there was
more than a 200 percent increase in earnings from tourism
in the East African Country. He indicated also a high
potential for further growth there.

About 200,000 people are employed in Kenya by the
different tourist-motivated industries such as airlines,
hotels and souvenire shops (Ajayi, 1972). Tanzanian
Development Plan (1970) reported that more than 40,000
people visited their national parks, that they had 10 to
15 percent annual growth in tourism, and that about
€ million Naira ($10.8 million) were spent in the national

parks-related services during 1968.
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When Yankari Game Reserve is fully established it is
expected to have earning powers similar to most of the
East African National Parks. If well managed, the
expectation is that Yankari can attract between 25,000 and
35,000 visitors annually. These might well include
investors who might desire to establish industries in
Nigeria if they discover potential markets for their
products.

Nigeria's greatest problems since the civil war
ended in 1970 have been unemployment and food shortages,
especially of meat. A well-planned and managed Yankari
could help to alleviate these problems (Okafor, 1973).

If properly administered, it could attract tourist-

related industries that offer employment to many. These
could include weaving, carving and knitting industries
which would cffer employment and income to the local people.

Although the benefits to be derived from tourism are
considerable, there are disadvantages. The most serious
would be the possible introduction of exotic diseases,
and the initiation and proliferation of alien, normally-
unacceptable cultural characteristics. These problems
are not apparent yvet in Yankari, except for minor acts
of vandalism and littering.

The benefits accruing from tourism outweigh its

disadvantages both locally and nationally. If Yankari
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can be properly managed, the area close to it and the
country as a whole stand to gain from the tourism it can

attract.



CHAPTER V

EVALUATION OF THE PROGRESS AND LIMITATIONS
IN YANKARI GAML RESERVE

Protection of wildlife immediately followed the
creation of the Game Reserve in 1955. Since then the few
animals that were left seem to have responded favorably.
One is now able to be sure of seeing certain animals in
specific habitats at specific hours. The objectives of
the GPU still to be accomplished in Yankari are:

1. to protect, conserve and build up the animal
population for the benefit of present and future
generations,

2. to develop the area economic and recreational
tourism,

3. to disseminate information concerning the
reserve and conservation objectives to the
public,

4, to preserve a portion of the natural heritage
in the Reserve,

5. to manage some population possibly for meat

production if surplus numbers develop.
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Physical Developments

Jeep track construction was the first physical
development in the Reserve. Based on information supplied
by selected hunters, these tracks were constructed to pass
through game concentration areas for the few animals that

were still left.

Visitors' Camp

The camp was initially to be located at Gar Mainamaji.
Due to hostility of the villagers, however, the idea was
abandoned and Fali village was chosen. When Mr. Coulthad,
the first manager of the Reserve died, the visitors' camp
at Fali was abandoned due to logistic reasons.

In July of 1969, Althji Jibrin Jia was invited to head
the Reserve. He had earlier helped to establish some game
patrol posts in the villages of Dogon Ruwa, Duguri and
.Rimi, and also in the construction of the Ahmadu Bello Way
which passes through Mainamaji to the Wikki camp. The
construction of the game patrol posts and the Ahmadu Bello
Way were sound decisions that have contributed immensely
to the success of the Reserve.

When Wikki was designated the visitors' camp, structures
necessary for housing and catering to the visitors were
established. This building in the heart of the Reserve

has now become a source of great concern to the people
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with modern ideas concerning the composition of game reserves
and national parks. Alhaji Jibrin Jia, now the head of

the GPU indicated that expansions in Yankari had gone beyond
the expected amount and should be limited or completely
stopped. Despite this opinion, further expansions have

been approved and the GPU does not seem to be in a position
to stop them.

Planlessness has been the order in establishing build-
ings inside the Reserve. Visitors' bungalows that were
erected some years back, now present, both environmental
and hygienic problems. Their nearness to one another also
does not encourage privacy for the occupants. They
constitute both an eyesore and high fire risks. Their
demolition should be considered.

The extreme human interference in the Reserve also
hase resulted in noise pollution. Furthermore, animals
such as baboons now move and invade the camp looking for
food. These animals are erroneously considered to be
"tame" and harmless by many visitors. This increases
the chances for accidents and disease transmission. The
refuse disposal method and the bucket toilet system found
in most of the o0ld bungalows also leave a lot to be desired

and must be improved on.
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Poaching

The GPU does not consider poaching in Yankari a
serious management problem. Their anti-poaching staff
unfortunately even treat the matter with levity. The GPU
believes that poaching is mainly carried on for subsistence
by the local people. This assumption may not, however,
be correct. More poaching probably goes on in Yankari
than is reported or documented. The assumption of a low
poaching rate may be responsible for the improper attention
to anti-poaching efforts in Yankari.

Regardless of the officially-expressed opinions on
this issue, poaching in Yankari is not only assuming wider
and graver dimensions but also is taking a sharp rise.
While undertaking research in the Reserve, a number of
snares were recovered from the Push and some contained
carcasses. It seems likely that reported cases of poaching
in Yankari may represent 50 percent or less of the number
of actual instances. Very few arrests are made. Poachers
probably get away with their booty and leave before they
can be detected.

The anti-poaching unit in Yankari can best be
described as primitive and mostly ineffective. Apart
from its not being well organized it lacks both equipment
and trained personnel. The GPU had taken steps to curtail

poaching by establishing 23 game patrol posts around the
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Reserve. But it failed to provide the unit with the
necessary ecuipment, manpower and adequate training effective
" to combat poaching. The unit has only one Land Rover to
patrol a Reserve of 2274 square kilometers. Even, that one
vehiéle must be shared with the administrative staff during
the last two weeks of each month in order to pay workers
in out-stations.

Despite these inadequacies, poaching in Yankari is
not yet out of control. Inevitably, however, it will
constitute a serious problem. The prevention of a major

problem in the near future demands attention at once.

Conservation Education

The majority of the local inhabitants around Yankari
have little or no education and they may find it difficult
to comprehend what conservation is all about. The GPU does
not currently operate any program in conservation education.
Mr. Abdul Lassan, the deputy chief of forests, says that
the effects of conservation education are indirectly applied
to poachers when they are cautioned and released or jailed.
But his method gets only to an insignificant portion of
the population and without much success.

The GPU proposes to start a conservation education
unit and youth club program soon through which the teachings

of conservation will be spread to the local people. If
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this is indeed accomplished, the classes should lay strong
emphasis on the socio-economic benefits that can accrue
to the people rather than only preach the esthetic values

of conservation.

Training Program

Staff training is not a major program in the GPU because:

l. most GPU staff members do not possess even the
basic education %> enable them to proceed toward
hicher or special training,

2. staff members with basic training in wildlife
management could not be spared for further
training,

3. most junior and intermediate staffs who are
trained, then resign to seek better-paying jobs ,
and

4., the Ministry of Agriculture and Natural Resources
does not allocate funds for training purposes to

the GPU

Research

Most of the research that has been carried out in
Yankari has been by private individuals with no ties to
the GPU nor the Game Reserve. Even where their findings
were available to the GPU, the results were either not

implemented due to lack of funds and personnel or were
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unacceptable to the management. Mr. Abdul Lassan
indicated that within the unit, research does not have
any priority because of insufficient funds, materials

and qualified personnel. He advised that research
findings have played no part in the management of the
Reserve and neither have they contributed to its progress

and success this far.

Control

The GPU headquarters is located at Bauchi, some
112 kilometers away from the Reserve. All important
decisions concerning the Reserve are made there. The
Yankari assistant warden, Stephen Haruna, is responsible
for daily operations in the Reserve, but he is responsible
to the chief game preservation officer for any decision.
He cannot take immediate, important and necessary
decisions without consulting with the Bauchi Office,
and their main link with him is a worn-out and mostly
inoperable radio transmitter. For efficient running of
the Reserve and administrative convenience, a better
communication system should be provided. The assistant
warden should-also be delegated the power to take decisions
on matters of immediate needs. |

In view of the fact that the GPU has not used most

of the modern wildlife management technigues considered
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important and also has not implemented any research
findings apart from offering protection to the animals,
the Yankari Game Reserve has done exceptionally well in
taking care of itself. The protection and other efforts
put in by the GPU staff for the progress of the Reserve
must be given credit. Without the efforts of the GPU,

the Reserve probably could not have come this far.

Conclusions, Summary and Recommendations

Being one of the newer and better known Reserves in
West Africa, Yankari can be managed to attain standards
equivalent to those in both East and South African Reserves.
The Yankari has not been involved in any irreversible
managemental errors. The IUCN standards should be reviewed
and the Yankari should plan to be designated and managed
as a national park.

A few matters that reguire immediate attention, for
the continued success and progress of Yankari, include
the following:

1. the formation of a central managing body to be
designated "The Board of Management of Yankari,"
to make decisions on operational and managemental
matters affecting Yankari. This board should be
granted itg own official seal and the permission

to seek both material and technical assistance
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from international bodies, organisations and
governments.

All other ministerial units operating in Yankari
should be dissolved and their duties assumed by
the board.

The composition of the board should be the
responsibility of the Federal Commissioner for
Agriculture who should work closely with the
chief wildlife officers in deciding who should
serve on the board.

The federal government should embark on further
staff developments in wildlife management and
make money available to the GPU for the trainincg
and appointment of intermediate and junior staff.
The promulgation of a wildlife preservation law,
which would establish modern and effective
operating conditions for all the Game Reserves
and National Parks in the country is desirable.
The establishment immediately, as a matter of
priority a division of conservation education
within the Federal Department of Forestry and
the GPU. This division is to be responsible

for publicising Yankari and other Reserves not
only to Nigerians but also to the people of the

other nations.
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7. The organization of research in all aspects of
reserve management. Results and research
findings should be implemented for the benefit
of the Reserve.

8. The eventual establishment of a veterinary unit
as a part of the research effort in the Reserve,
to provide care in the event of visitor accidents
especially in case of an epidemic within the
animal population.

9. The adequate funding of the GPU to enable the
purchase of necessary equipment including adequate
vehicles, communication accessories and animal-
immobilising guns and chemicals, necessary for
the successful management of the Reserve.

10. The discontinuance of Wikki camp and its move-
ment to a new location, perhaps close to Gar-
Mainamaji.

Given improved management, Yankari Game Reserve can

become a leading Reserve and tourist attraction. It can
become a "living Museum"” and tourist attraction of both

world and national wvalue.



LITERATURE CITED



LITERATURE CITED

Ajayi, S. S., 1972. Wildlife and tourism in Tanzania:
possibilities in Nigeria. Nig. J. For. Vol. 2 No. 1l.

Bauden, M. G., D. M, Carroll and P. Tuley, 1971. North
Eastern Nigerian Project, Preliminary Description of
Land Systems. Directorate of Overseas Surveys, England.

Clayton, W. D., 1957. A Preliminary Report on the Vegetation
and Soils of Northern Nigeria. Departmental Report;
Ministry of Agriculture, Northern Nigeria, 1964.

Geerling, C., 1973. The Vegetation of Yankari Game Reserve,
Nigeria; Its Utilisation and Condition (University of
Ibadan Forestry Bulletin 3).

Hall, R., 1972. Growth of Kenya's Tourism. African
Development, October 1972, Headly Brothers Ltd.,
109 Kingsway, London. W.W. 2 B 6 PX and Ashford, Kent.

Hahn, H. C., 1949. A Method of Censusing Deer and Its
Application in the Edward Plateau of Texas.

Holsworth, W. N., 1970. Wildlife Management: A Report
to the Government of Nigeria, F. O. SF/NIR 12, Technical
Report 1, F A O Rome.

Keay, R. W, J., 1961, Yankari Game Reserve, Bauchi Province,
Northern Nigeria. Department of Forest Research.
Technical Notes No. 17. .

Klinkenbera, K. and G. M. Higgins. 1970. An Outline of
Northern Nigeria Soils. Nigerian Journal of Science
2 (2): 91-115. Samaru Research Bulletin 107.

Mitchell, F., 1968. The Economic Value of Wildlife Viewing

as a Form of Land Use, (Special issues), E. Afr.
Agric. For, J. P. O. Box 30148, Nairobi, Kenya.

97



98

Okafor, E. C. J., 1972. Familiarisation Tour of Yankari
Game Reserve, Nigeria (unpublished).

Okafor, E. C. J., 1973. Yankari Game Reserve, Source of
Employment and Meat Supply. (unpublished)

Parker, K. W., 1951. "A Method for Measuring Trends in
Range Condition in National Forest Ranges." U.S.
Forest Administrative Studies.

Petrides, G. A., 1974, The Orvergrazing Cycle as a
Characteristic of Tropical Savannas and Grasslands
in Africa.

Riney, T. and P, Hill., 1967. Conservation and Management
of African Wildlife: English-speaking Countries
Report, F. A. O. Rome.

Sikes, S. K., 1964, A Game Survey of the Yankari Game
Reserve of Northern Nigeria. Nigerian Field 29:
54-82; pp. 127-141,

Thomas, M. E. A., and S. K. Sikes. 1971. Warm Springs
and Multiple Wells at Yankari. Nigerian Field 36:
pp. 171"180 .

Tomlinson, P. R., 1965. Soils of Northern Nigeria, Samaru
Miscellaneous Paper 1ll.

Udo, R. K., 1970. Geographical Regions of Nigeria.
Heinemann, London.

Wildlife Management College, Garoua, Cameron. (17-27
January, 1976). An English Extract of the Yankari
Field Trip Report.



ADPINIIX IA

TDAXSECT CLUSTIR SUMMARY AND CURRINT RAIGE CCNDITICHK AlD TRIT
RATTY
scioiment AFEELIA woedianwd  Distmics  YAWKAR) Ciuster Te. |

Daie ‘l”"'l'( 3y Ookaect. S 7 . No. ¢f Tranmsects [, 2. 3
COMPCSITICN

Av.%ef Av.%of .-‘..'r;%of
al Total
Av.No. .g;“}- Total 1 nde-, _ ... 3

' Av.No. Plant _._~ Av._Jol>lant
T:c.o-able * Zit Density Irvermediate * Hits Dernsit

Hits Jensisw

T [~ 3- TYT Ey E gg_fr : T s

S 3 ¢ Y T TSR : : 3

PD. .2 -5 O - <N B : :

< s | s feaT : : s

(S - : | P e Tt : : :

tl b i - & : ﬁ.s Y : : . H

07 = [ - | tf. 437 ¢ : H H

H H H H ° H

: : : : : - - : .

aryaT . i 7102,  :oo%a. : : $ 0TS : *
T oL.3Y CRLF Ley lndlcaTtel species - ITOUP 2T2OTS.

COMARY OF ALL TRAISECTS IN CILUSTER com T
VIGOR MEASURIIINT
Trensect No. Average

[]

M

Transecs
Species : e, ioesage
T =X 3
AFz 3:0% nts 5 Az

PR 51 1-5 |-54: k5.

M
N
Ul
N

o
I~
D HNY

© Lo >7 N i

e [ ™

Cenzity Index by S £ 3
ncex tj — e =

= C -

[ 5 -

C""'S".’:C”—"“ 0T CONDITTON ATD AT TG o7 > oy ——

- Aaawe Ve sveViaam'\wiY cctamis Setemeld VY Veawdea=t
cemmmn g A -— . -

‘3 ;-..--vn SC - d ST.E::--f
Tamemy AT . $ e ——
IsTiTe L2n3lTy Index 1O Ercsion Zacaxd

P S L © S - —
Cor: »3izisn 13 Current Irosicn / 4
- - bl .

PR - Total 2.0
Toval 2 0)
Caniion Class ExedpesnT Conditioa Class ExeseeanT
Curnil? Trend Up__Down__ Static__ Current Treand Up__lewn__sS3astic__

Tora for summarizing transect cluster <zte ard for classifyizsg
Condition ard Trend ratirgs obtained in Step Two.



APPINDIX I3

e

TRANSECT CLUSTER SUMMARY AND CURRINT RANGZ CCNDITION AND TREND

RATING
Alictment_AFZEL:8 weediand District_YAw <ol Cluster No._ 2=
Dave l] 'y l77 3y Oi<atg . E-c- J No. of Tramsects [, 2.3
CCMPCSITION
Av.%of Av.%of Av.%of
Total Total Lnde= Tovtal
Av.No. ZPrani, Av.No. Plant ira- Av. o\ Plant
L2s.rable * Hits Density Intermediate * KHits Dens:.tyiue Hits Density
Ha-3-—— ;3 T LSO T .| T 0 R : : [}
dﬁ ST =38 P S| LS i =] T e : : 3
-4-3 5. -; AT : : : : : :
Douce 2> HIF R A& : : : : : :
Qw2 125 4 SN s
‘,p.rL { H R :
_‘_‘Q_' ! ! sl == ¢
R : : T Totar : : :.’;"ota#: :
* ...T only Key 1ndicazor srecies - grOur ovhers.

SUI"MA.'-'!Y CF ALL TRANSECTS IN CLUSTER
VIGOR MEASUREMINTS

Transect No. Average
1 "= Transect

Zsre soll 1% r Species : No. Average
Erc=ion Pavement - - ! a 3
T — — A F= 6-2¢ K00 k=SSR
Live2x > 24§ =
Nose — = Pur I°'6 gy |5=la
P-.au. Density (= = C o
Inies Total o je &
Foare Density Index €3 4-c
Cou.l Cover Index — 5 o~ 12

OversTory < IS

Laderstory S S 4]

CLASSIFICATION OF CCIDITICN AND TRET RATING OF CLUSTZR
JE5ZTATION SCIL STABILITY
For::,a Density Index ﬁ Erosion Hazard 12
Couzpocition Current Erosion ) 2=
vislro z Total S
Total Y]

Cunaition Class -1 L Condition Class Gop
Cizrew* Trend Up__Down__Static__ Current Trend Up__Down__Static__

Tora for summarizing transect cluster gate and for classifyirng
Condition and Trend ratings obtained in Step Two.



APP=NDIX IC
TRANSECT CLUSTER SUMMARY AND CURRENT RAKGE CONDITICN AND TRIXND

RATING
aliotzent AFZEwiA wesd Lawr) District_Vaw cady Cluster No._3
pace_i[19/77 By_ Okasin. & 3 * No. of Transects_ |, >, %
COMPOSITION
Av.%of Av.%of Av.%of
Total Total Lnde- Total
Av.No. D2¥an=. : Av.No. Plant ira- Av. 5oL Plant
Desirable * Hits Density Irntermediate * Hits Density,,;, Hits Densitp
PRl .5t (s ter—i- T | T 1% ¢ : : 3
Bur=dol=o tgeas 2. 33 2D i~ Y TR : : i
C...n Xyl t AT P A RS S iy ) : PR TS H
;g-ul—j 3% 43-¢6: 5 (- Sy AL -1 HE | HEE P A t
Cmn- [ HE | 2 (.S H : H H
J J6 = s RS . s
Nfz= 2 2 -3 : :
X' S =2t H s, Hilan I H H
T : : YTy : T ;rocgié '
* _L33 Ccn.iY Key indlcaTtor species - gIroupr others.
SUMMARY OF ALL TRANSZCTS IN CIUSTER
VIGOR MEASUREMINTS
Transect No. Average
A 2= 2 Transect
Davn vell -6 12 h <) Svecies : No. A-crage
Zrusicn Pavenent - -— — [~ .
Y T —— AFz S50 ho =535
alE 2 4 22 e .
Z" ne — = — B R 1:25 1.0 =113
.anu Demsity SO G W ey
“rie: Dotal e C TS G Far—
T..~2re Density Index S© es £
I.cird Cover Index o << o
L¢ersTory 6 2. =)
vaaersiory “ A G e
LASSIFICATION OF CONDITION AND TREND RATING OF CLUSTER
TZGEZTATION SOIL STABIIITY
Forree Lensity Index < Zrosion Hazard L1
Coryosition (5 Current Zrosion LA
Vie o 7z Total 2.5
Total 20
Conzltion Class EilIinT Condition Class G‘OD>
Citrzent Trend Up__Down Static__ Current Trend Up__Plown__Static__

Form for summarizing transect cluster ¢=te and for classilying
Condition and Trend ratings obtained in Step Two.



APPINDIX 24

IRANSECT CLUSTER SUMMARY AND CURRENT RANGE CONDITICN AND TREIND
RATING
CoMARLTTA S 4
Aliotoent oy Avo A w=~.>gm}:b District N AR Gr.R Clustexr No. {

paze_t] 2o (77 By OO AR . T C J. No. of Transects_ | 2 3

COMPOSITION

Av.%of Av.%of Av.%of

Total Total Lnde- Total

. Av.No. Pranc. Av.No. Plant . Av Iu.Flant
Dis.rable * Hits Demsity Intermediate * Hits Densityjyy, Hits Density®
2Z. 62 Hrb-Z -l P k> 347 : : 3
: Xq - s 4 s Gy H B 3
Y Do 2~ = P g9 : : :
B tP—1 -2 : 2 t 3-29: : :
] . tCem — S| : 1S : 2 -7 : B
=3 PSS AT A D= 2] PXS : A1 > : H
g = L 2. .29 : _ S : : : T
St = il H 1Y Wy = 1 : | : leg. gl H
_Q#b - = < t 131 L tlay. (9 19 2 31.32: H
: : S —5-| : 3 s LA : H
‘ :Total : : _:Total - : 3

c:uy'key J.I.IO.J.CB.COZ‘ specles = grour ochcrs.‘
SUMMARY OF ALL TRANSECTS IN CLUSTER
VIGOR MEASUREMENTS

Transect No. Average .
I 2 3 ] . Transect

Ders s0il Yo 150 2.0 Species : No. Avarage
Loreoion Pavement — v — G
o - P — Ceo 4:32, 898 3 =387
Talizz 29 2 = r
Mor.c. —= — !_4' Bur 1850 S0 5O = I'ST
P.anv Teasity G2 oS S
Inde: Total tee v | CO
T-vuge Dersity Index ¢ 32 (-5 =
Sirovzl Cover Ipdex gy 0 <5 79

IveTscory 1 & [ L2

Laderstory P [0 -2 .t .

i { .
CLASSIFICATICKY OF CONDITION AND TREND RATING OF -CLUSTEE
- VEGETATION - SOIL STASIIITY
Fa:ar-;eln_er.alty Index |IC - Erosion Hazard 15
Ceupouiticn . 4 Current ZTrosion i>
Vagut S =Y Total . 20
Total 29 5 :

Cone.wion Class . . _Geed Condition Class __EXLELLE.NT
Currer Trend Up_ _Down _ocacic_ Current Trend Up__Down__ Stat..c__

Form for summarizing transect cluster cute and for classi’ying
Condition and Trend ratings obtained in Step Two.



TRANS

-

ComBRE T
Atiotnent SAVAwNA .

APPSNDIX 23

RATING
A ceous

R Y D:Lstnc':WkN kAR 1- G-R Clustexr No.

ECT CLUSTER SUMMARY AND CURRENT RANGE CONDITION AND TREND

2-

Dusi li&cl'ﬂ By OKARR T No. of Transects_l, 2%, 3
COMPOSITION
Av.%of Av.%of Av.%of
Total Total Lnde- Total
Av.No. PZrant. Av.No. Plant ra-“w o .Plant
Deésnrabie * Hits Density Intermediate * Hits DenSLtyii;,e Hits Density
W-ZI‘(Z—SJ-LH,: Jooo st tASY—De T s a2 B B 2
Cma—i7ole-Bt Zuck i 2 o' ti o ] SN : 3
TA =42 P2 Ot Y e Y T s AR ] H 3
{b-|-a IR Ve -5-"/- /< 7 3/ ¢ : : :
Blr-1-2 A Y A - S ‘3 TS H H
=10 L oG L ol i3 o - o YRR . s
o - T 2008 b Nl LR - L <] ¢ T .
- — : : ]
Tntes ;1T ”‘ot= : : soctas 3
- 2.8V only key 1nd1catcr species - grour others.
SUVMARY OF ALL TRANSECTS IN CIUSTER 2
VIGOR MEASURFMINTS
Trarsect No. » 7 4 Avera age
i} EA ] ;_, ;? Transec<T
s =01l 11 T 13 - Il ‘Species : No._ Avrage
s.cn Pavement -_— — = i
— — = - Cro 376 360 434_5 <7
27 21 1¢ 25-tb
= 2Ll 22 ¢, 1o 64 54-61C
e L [Y4) S [
: -o\.ul 1cC 1 o0 lOow tco
ensity Index 6% 60 62 (353
_,over Index sl Gl s'7 24
':'4'-.;-....0"‘7 7 1> =, —
Cadezztory = i S [ =
CLALSSITICATION OF CONDITION AND TREND RATING OF CLUSTER
j{;_‘?__A TON SOTL STASTIZTY
Fovrge [ensity sity Index 9 Erosion Jazard ,:
Coz:.'uavisn 1 Current Zrosion LS
Tegu s Total - 3
Total 32 R
Cor::tiun Class b(c<u-::~7‘ Condition Class £x E neENT
C ot Trend Up__ | Down static__ Current Trend Up__Down__Scce.<__

Ferm for sunmarizing transect cluster Gute and for clessilyirg
Condition and Trend ratings obtained in Step Two.



APPZNDIX 2C
{RAISZCT CLUSTER SUMMARY AND CURRINT RANGE CONDITICN AND TRELT

RATING
L MDBRETACCTOWS -
Alictaent = oAy i A - k.v'-;Ds»w} District Yf\-ﬂ KARI-GR Cluster No. D

Dace | "3—'{77 By Okafen . E-- T No. of Tramsects__ {, 25 °

CCMPCSITION
Av.%of Av.%of Av.%of
Total Total 1 4o Total
Av.llo., DPrarce. Av.No. Plant AV Yu.Plent

Dssizable * Hits Density Irtermediate * Hits Densztystf: Hits Density:

@0 00 ¢c 00 @ op o0 oo Vpoloe Upp

Twin =219 & (2 L"‘—’ AR S T 7.0 : :
Lra=1 | : L] tC. - l-5 T A T (>Y ¢ :
=p = 7 7 :c;m D -1 : | Pl :
g - <l P A @ < 7€ . 3 3 s o <)
: : TN s [/ PR : : :
- : : YR ) P ES- L -
: : QA s | L Hle S E :
—_—e e : A =4 - l 214 :
e Sk - 2 2> PN
Tolal : : s otal : : TLCTaL ¢t
T L8 OLly Key 1ndicator specles - ZTOur Ovhers.
STITMARY OF ALL TRANSECTS IN CIUSTER
VIGOR MEASURILNTS
Transect ilc. Average
. , 2_51_ =3 Trerncsect
Bere soil 14 22 Svecies : No. Av=rege
- s..n Pavenent — — = ‘ -
AP — - - Bur 1.0t _4:R0. . -1/3
et D4 2] s
Moce — g — Cro 400 4.0 _=4-cC
P .=zt Daasity 4| Exai AL 5
Inter Totel oo ico co _
Forape Density Index 41 5o 45>
¢ .l Cover Index 7S < | - <
Zrizstery s 1/ —
-..de‘.-.tor'y 23 S -
CLASSIFICATION OF COXNDITION AND TREND RATING OF CLUSTER
VZGETATION SOTIL STABILITY
Fﬂ'*"e_.,' ersi1ty Index G Erosion Hazard /1
C‘ Lnanition X Current Zrosion L3
‘Tevel -
Cenritiun Class C'rﬂ'a' Condition Class _G‘OD? '
Cureent Trend Up__Dowa__stacic__ Current Trend Up__ Down__Scatic__

form for summarizing transect cluster <mte and for clascilyirg
Condition and Trend ratizgs obtained in Step Two.



CCTrARETACTOUS
Coav AranNA  Seludalan )

Ly e ey ey
aeJ LTLILT

APPENTIX 3A
SECT CLUSTER SUMMARY AnD CERP.ENT RANGE CONDITION AID TLZLl

RATING

District Y AwxaARi G R Cluste:r Jo. |

2ave_t[22]77 35 OkeafoR - E¢T  wo. of Tramsecti_l, 2=
COMPOSITION
Av.%of Av.%of Av.%of
Total Total { de- Total
Av.No. Diran-:. : Av.No. Plant ira- Av. T, . llant
Irs mabo- * Hits Density Intermediate * Hits Demsityg.;, BHitsS Dens;ty
CompoiC -7 S ot o7t g o T >t o oC ¢ : (]
Hyp: 2=ty 2 &S ¢ Lo S 1ot =2 - : 2 : 1'1-6’: : 3
- tl=-s 4l 253 -b-:- A I : '
< im S TS b= £ -3 2 2 S : on ] : :
To=d- N ia =4 : ! P 2D : s
. - : : 3Luu‘ ) 3 s oY ¢ M H
— : 3 o - ) / P =3 ¢ : 3
N : Ry = 3 T G g ¢ : '
AR : 178 .1 :Total : YRR 3
coenen aniy key 13&1c«tcr species - group others. -
STTTARY OF ALL TRANSECTS IN CILUSTER
VIGOR MELGHEZIWNTS
Transect MNo. ! 3-  Average
K > Traczeces
17 26 2].5 Species : Nc, A =rage
= = — T -
> = = — Cma €+t 6.0L - &DG
R 2 <
i ‘.t 2] q_‘_-’ o @‘L, 106 4.0 = (-0
: cusivy A_L 4 43 =5
2" Jtad o C (Cc— 0O
- Tensity Index <4 7_ 4 S 3.5
C: cever Index (7S T o Iy
story il ] 114G -
$ISTOTY S 3] —
CLASSIFICATION OF CCXDITION AND TREZND RATING OF CLUSTE:
IZGETATION SCIL STA3ILITY
;¢ [cnsity Index_ © Erosion Hazard )
s1sicn 7 Current Zrosion iU
1Q Total 27
Toval =T
Contition Class FAiR Condition Class E'Kreu--fv;
Currout Trend Up__Down__Ll:atic Current Trend Up___ Down RL Tt

Jorx for sum:neriz"ng transect cluster dute and for clussilying

Condition and Trend

-3
73 8al

ra gs obtained in Step Two.




APPENDIX 3B
TRANSZECT CLUSTER SUMMARY AND CURRENT RANGE CONDITION AND TRIND
RATING
< R TACTwuS
Allotment sf::«~n S bn-d  District \/‘\ﬂ&h«- G-R  Cluster No. 2

pate_1 |22 177 By, Ckarr. Ec T No. of Transects__ [, 2-
COMPOSITION
Av.%of Av.%of Av.%of
Total Total {1 de- Total

Av.No. Prans. ) Av.No. Plant .. Av.Jo Plant
Desirable * Hits Density Intermediate * Hits Densit‘y'sble Hits Density

a
Crn 13- 19 & 1G5t Be- 1 b—2<1 T L : .0+ ¢ : $
' LA AR I | ol <A QLN ) Q-2 =D oS b S5-2 3 : : 3
Cle - 1S =7 1S a5« N : 1 2.1 : : :
H POl - H | HED RN H H Y
: Pl — 3 ) A : : :
B s : B : $ H H U
—_ B B : 2
LoTal : i 3 4.5  :Total : 1% 7:70taL: H
* .13% only key Indicator species - grour others.
SUMMARY OF ALL TRANSECTS IN CILUSTER
VIGOR MEASUREMENTS
Transect No. 1, 2 Average
= 1 P Transect
Bere soil 2L 20 23 Species : No. Average
Ercsion Pavement - — — 0 a
ol = = — Cmn 455 S5¢(. 5-18
Litter 2, | 2 Qe
Mass — — — R 1.06 1.0, 1. pe
Plant Density 5=, S b o5
Irdex Total rteo 233 1co
Ferage Density Index _<3 ger a8.5
Grewnd Cover Index ~ J< <O <]
Overstory v =S —_
Understory S < 4 | —
CLASSIFICATION OF CONDITION AND TREND RATING OF CLUSTER
YEGITATION SOIL STABILITY
Forage Density Index 4 Erosion Hazard 12
Cozpositicn [ Current Erosion | S
Vigor 1) Total =xc
Total XS
Ceniition Class G‘OOQ Condition Class G’°°>'
Current Trend Up_ Down__Static__ Current Trend Up__Down__>Static__

Fora for summarizing transect cluster a=zte and for classifying
Condition and Trend ratings obtained in Step Two.



APPZINDIX 3C
TRANSECT CLUSTER SUMMARY AND CURRENT RANGEZ CONDITION ALND T2ZD
RATING
Comara Ta cZ OuS L
AliotzentSavanmAyA SH2uR L~ d District Manwart G-R Cluster No. 3

Date | |22 |77 By Ok.AroR T-C7J. No. of Tramsects_l, >, 3. 4.
COMPOSITION

Av.%of Av.%of Av.%of

Total Total Lode- Total

Av.No. Prant. Av.No. Plant _, .  Av.Zo.Plant
Desirable * Hits Density Intermediate * Hits Density:ble Hits Density
Crn-Sole-35-18 197 =2 Ty - s anrgoy t : y
HNP=aQ-22-0: D62 ad . f e b-S-i-2  2-c0: 4.6 : : s
Clfo e le 4=3G 5 JQO L | Q.2 tlde | =fef * t-C, % 1.7 ¢ : :
H B Sy -3 H =, s -2 H H 3
: : A ¢ RIS : : :
B DA - & s [ : 1C > B : H
H H Sy - &) t Ll ‘2.0 ¢ H H L
= — ; ; —
A Yo b 1loral : : 47 lotal: : 3

* ..25% only xey 1ndicator speclies - group others.

SUMMARY OF ALL TRANSECTS IN CIUSTER
VIGOR MEASURIMENTS
Trarnsect No. ! »2 . 3,4Averacge

A o 2 e _ Transect
3are soil 2.2 17 25~ 0 = 185 Species : No. Average
Evcsion Pavement = — - - — g R _
Royst = ——————— Cm L0 b0 S5 273 v
iLTex ] . \ ~ O " - n ~
Fioss S0 27 o= 243 Al (b 1S 105 105l

4> a T4 573

yrs
C. A
[t (K%} e 10 100
Toroge Density Index &4 43 a3 74 =1.25
7s
Py

Grevnd Cover Index < 3 IS Q0 ¢:i|-5"
Orerstory il L4 2 bt
laderstory (. D 24 e =
CLASSIZTICATICHN OF CCNDITION AND TREND RATING OF CLUSTZR
JIGZTATION SCIL STASIIITY
Forage DensiTy Index C Erosion Hazard =S
Comrpositicn - X Current Zrosion =
Vigor (C Total 27
Total 2.2
Cennition Class Excstient Condition Class Exc Sveanv
Cizrent Trend Up_ Down__Static__ Current Treand Up__Down__Static__

Form for summarizing transect cluster czte and for classifyirg
Condition and Trend ratings obtained in Step Two.



APPENDIX 6A
TRANSECT CLUSTER SUMMARY AND COURRZNT RANGE CCNDITION AND TREIND )
RATING
Allotoent Hitr Feies~ District YA pRI Cluster No. [
Date l,’-" I77 By Oikaftl .- T No. of Tramsects /, >, 3
CCMPOSITION
Av.%of Av.%of Av.%of
Total Total Lode- Total
Av.No. Plrans. Av.No. Plant J.ra-Av‘No‘ Plant
Desirable * Hits Dersity Intermediate * Hits Density':ble Hits Density
Dip_18- O I : Pre - | | oS giglp o2 : L.kt
Np=22e 49 3959 POy - o P 22 Lo 19 oS §
Kg =1 | P oL 0S Mk m2meaaeiel 1) o cOigeg ook S 338
ber-i =X T ——y : : ee 4 I A~C5
Nel = | P2 o TPsg 1o AP : : :
Ey=i=-1-3 < 1CQ 2] S - : | & APPSR B :
.- SN | : ) T~y B : 1
-~ & B (. PSS : : I3
— Cemal : [ s L-o% : B s
—_— : H :,.,“_4 B | Pyt : : H
"o S : s Total . : :rotadl e  §

< C.:T only key mcucatcr species - grecup others.

SUMMARY OF ALL TRANSECTS IN CILUSTER
VIGOR MEASURINIZNTS

Transect No. Average
L = 2 Transect
Seve coil — —_ — Svecies : lo. Avedage
E-2=ion Pavement - — — / Z
= — — — NP 2.c4 2-:4_3.;_0 =2.02
Jntter =) 3 ~ - . -
™ R >_L _7 CeorF 7°‘f- 3¢ 40 .-:-"f_-_
?'. . Density 2 ] 53
i .-x Total o tco iSO
Fooize Densxty Index 3¢ & £
Cr"'.'. :_.1 Cover Index | Ve  lcc Lo
verstory O] = 1L
Understory ) 3 = 247
CLASSITICATION OF CON'DITIOV AIND TREND RATING CF CLUSTER
VEGETATION SOIL STABIIITY
Forage Densz."t-'i Index - Ercsion Hazard s
Coryp.osition 15" Current Zrosion | S
Viga: = Total 220
Totel 24
Cer.ition Class Fa R Condition Class FaR -
Cuxrent Trend Up__Down_Stacic__ Current Trend Up__Down__>Statlc___

Form for summarizing transect cluster cate and for classifyirg
Condition and Trend ratings obtained in Step Two.




APPZNDIX 6B
TRANSECT CLUSTER SUMMARY AND CURRENT RANGE CCNDITICN ANWD TREND

RATING
Allotment j"'lt;# =LEST  District Cluster No.
Date By No. of Transects
COMPOSITION
Av.%of Av.%of Av.%of
Total Total ¢ de- Total
Av.No. P¥ant. : Av.No. Plant . . Av.Ho.Plant
Desirable * Hits Demsity Intermediate * Hits Densi able Hits Density
: : TuLl —ro T TC T e € %: ¢ T s
H : :[\,;h; | B 1 Tt 20T H 3
H H fx - | H ) HE - H H
H 3N - e H D T A L‘- H H H :
: : : T 1
H H H B H H H H ]
: B : : H
- : : : : : : ?
Dl : :Total : : _ s ToTral: : [}

et} - — :
T LL3V only Key indicator speclesS - group others.

SUMMARY OF ALL TRANSECTS IN CIUSTER
VIGOR MEASURENEINTS

Transect No. Average
Transect
3are soil Svecies : No. Averaze
gr:?ion Pavenent
Aok
Latiex
Moss
P..a2t Density
iracx Total
T vrage Density Irndex
Girnnd Cover Index
Overstory
Uaderstory
CLASSITICATION OF CCNDITION AND TRIITD RATING OF CLUSTER
VEGETATICON SOIT STABILITY
Forzge Density Index Erosior Hazard
Cocrosition Current Erosion
Vizor Total
Total
Concition Class Condition Class
Cizront Trend Up__powq__Stazlc__ Current Trend Up__pown__ﬁtatic__

Form for summarizing transect cluster czte and for classiliyi=ng
Condition and Trend ratings obtaired in Step Two.




APPINDIX &

TRANSECT CLUSTER SUMMARY AND CURRENT RANGEZ CCNDITIONW &I'D T=Z2
RATING
AJ;ut:enthThﬂQkuﬂ i o\ A~y District Yot i Cluster o._ [/
Date ll‘i-q- ’77 By Okatfer. & IJ. No. of Transects__ | .2 2
COMPOSITION
Av.%of Av.%of Av.Sof
Total ' Total { 4e- Total
Av.No. Prants. : Av.No. Plant . .  Av.Io.2lant
Decirable = Hits Density Intermediate * Hits Density§b1e Hits Density
Dih=3.1_ 3 i 410 : Si-i s ! Y : : [3
_F=l=2 25 b-Cu a2 -f T [5 tAgo: : : T
Cmfuo n;—n AT IS 2 - 2 2 2.3 : : :
-.r {  : ¢G -C1. P D= D : : : : : :
— : : : ;
Zzr2d : : ”otal : ; ;Tota;: ;
- ..3% oniy key 1lndicator species - groupr others.
SUMMARY OF ALL TRANSECTS IN CLUSTER
VIGOR MEASURINZNTS
Trensect No. Average
A B 2 Transect
Zaos seil lv4 3 5~ Spvecies : MNo. \vzpage
Ex:Zon Pavement — — e . T X 3 :
Bevsd R = CmG 504 435 5s7:4:5
PO A Bl 2 [ 2 .
Moee —— — r— Dfe 276 R:-5/2.48:22.5
Flaay Tensity A 14 =3
Irn el Total o X% ic O
Forage Density Index &7 4 73
C:enid Cover Index g2 qi 9s
Cierstory 1 Y 12
LuLgersvory e 75 P
CLASSIFICATION OF CONDITION AND TREND RATING OF CLUSTER
. JVIGETATION SCIL STABILITY
For~ce Density Index e Erosion Hazard 15
Curpesition 1 S Currert Zrosion 13
Vasz S Total 2.5
Tectal 20 .
Carncition Class EACSecEN T Condition Class £XcEee~nT
Currznt Treznd Up__Down__Static__ Current Trend Up__ Down__sSTatic__

Fora for summarizing transect cluster <mte and for classifying
Conditiorn and Trend ratings obtained in Step Two.



APPENDIX S

TRANSECT CILUSTER SUMMARY AND CURRENT RANGE CCNDITION AND TRIND

RATING

A1

Cluster No.

Al.uinment P‘f'é'-'u PSS KOCDLAND pigerict Yan AR

Dave '17-5/77 By OkafoR E-CT No. of Transects_/, 2. > 4
COMPOSITION
Av.%of Av.%of Av.%of
Total Total tode- Total
Av.No. Prant. Av.No. Plant _... Av. Io.Plant
Disirable * Hits Dersity Intermediate * Hits Densifygble Hits Density
C=-3"105-9: 75 o U3 348 T A5 caa ¢ : 2
: : Al oa-S S0 -0 8 : : 3
B : 1l a2l [ S : A £ : : H
: : hCpn-1-2-2-5: .5 2 : : : :
- B o - 2-12-7 : 70 T AR -4 ¢ B B H
: cCle-( - : [ 2 2.2 ¢ B B :
: Cib - | : ] : 3.0 ¢ : H L
: Con-5- : 5 N : g s
2550, = |- 1 : aa - : : H
B B B H H : ?
g : : :hotar : : TTotal: :
- wLov uoly xey 1ndicator species - group others. T
SUMMARY OF ALL TRANSECTS IN CIUSTER
. VIGOR MEASURIMINTS
ransect No. Average
A — oS Transect
fere sedl 10 Q 13 — loté Species : No. Average
Trosica Pavement — TS —_ A2 25 > [ < “q - )
T e P - — [PTHES) TR ISR ).5a 154 A : 1S«
Livoex S < | 45 4&«-
Mess = - = - - Cz 5cs 59 53¢ Sa=5-
Flant Density 2C Y 2C)  ShA 2.2
Irdex Total oo ICO1cC =G o
Trr-zge Density Indexo DO 39 3 3.x"
C:rvn2id Cover Index “Te. <5 o oy
Uvexstory o & <=
Uncerstory ] & A5 23 ) )
CLASSIFICATION CF CCXDITICN AND TRE'D RATING OF CLUSTER
VEGETATION SOIL STABILITY
Forage Density Index 4 Erosion Hazazd e
Corporsition A Current Zrosicn 7
Vicor S Total 1>
Total \C
Conusuion Class T AR Condition Class PeoR .
Cuxeovt Trend Up_ Down__static_ Current Tread Up__ Down_ Stat.c__

Fora feor summarizing transect cluster c¢ate and for classi
Condition and Trend ratings obtained in Step Two.

fying



APPENDIX 7
TRANSECT CLUSTER SUMMARY AND CURRENT RANGE CONDITION AND TEZTD

RATING
Aistment FA>Am AW BARYe ™o District YANKARI - Cluster No._ |
Dauie l[’*—';l'77 By__OKafell €-¢. 3 No. of Transects__ |, 2, 3
o COMPOSITION
Av.%of Av.%of Av.%of
Total Total bade- Total
Av.No. DPZani. : Av.No. Plant ira- Av. X0 Plant
D2sirable * Hits Density Intermediate * Hits Denszty:ble Hits Density
'j"c- S-// 70t To : S-S HEVEYES YA P .26 ¢ : B 3
1341041 2123 13.3) : : : : : : 3
Hypo2-3-2:066 2 2. S $
'
3
- : H H B ;
Tota. : :Total- s

nly key 1nd1cator species - grour others. .

SUMMARY OF ALL TRANSECTS IN CIUSTER
VIGOR MEASUREIZNTS

Transect No. Average
L 2 S Transec?t

nar - — - Species : No. Avsrage
E- — — -— 1 2 3
S — - = Ryp By 4 344 343 :D45°
Wl UL =2 & Q (%)
Maee — = - Fb 322 34 33434
Phan, Density G R o j
Triiex Total 19C i~C o o
Toragze Density Index 74 ‘9o a0
(ch Lol Cover Index o C o< °X%

Cverstory - - —

Czderstory 3 4. G jC

CLASSIFICATION OF CONDITION AND TREND RATING OF CLUSTER
V=EGETATION SOTL STABILITY
Forage Density Index 1O Erosion Hazard =
Coz;.ogition s Current Erosion =Y
Vigur ) Total [
Total o

Connstion Class Excsc€nT Condition Class EXcEcanT
Cuzroit Trend Up__Down__Static__ Current Trend Up__Down__Static__ :

Fora for summarizing transect cluster gmte and for classifying
Condition and Trend ratings obtained in Step Two.



APPENDIX 8

TRANSECT CLUSTER SUMMARY AND CURRENT RANGE CONDITION AND TREND

RATING
A;;u‘cmentq;-bmw MAK A District YANKAR) Cluster No. !
Date l’:-;h? By OKatel. =T No. of Transects |, 2,3
COMPOSITION
Av.%of Av.%of Av.%of
Total Total Lnde- Total
Av.No. P¥ans. Av.No. Plant Av_Yu.Plant

Dessrable * Hits Density Intermediate * Hits DensitySiia- Hits Density

: : P Cal -2.9-3% o 2 A9 : 2

H f<&XsH| H 5 H H H ]

: : H H
— n ;
— {3
Tivies : : Total : : .:Totil-: ;
© Li8V only key indicator species - grour others.

SUMMARY OF ALL TRANSECTS IN CILUSTER
i VIGOR MEASURIMENTS
Transect No. Average
. Tom =2 Transect
Bere soil 3 S S Species : No. _  Avmrage
Er.cion Pavement - — = S _
T - — — Mp 028 Cas cata0RDS
Io-t‘l':’-': { — — -
Foss p— —= Kye 35 3540 3570 235¢
Pilany Density q b =S s
inlex Total o ToL oo
Fziage Density Index <L Qs g
G:riaxrd Cover Index T IS S
Cverstory — — p—
Vaderstory 9 [ 9o
CLASSIFICATION OF CONDITION AND TREND RATING OF CLUSTER
VEGETATION SOIL STABILITY
Forege Density Index_ /O Erosion Hazard 'S
Curpocition 13 Current Erosion S
Vigor g Total 3.
Total 3 0 ‘

Conaition Class ExcELEnT Condition Class Excercan T
Curr:zt Trend Up_ Down__static_ Current Trend Up__ Down__Static__

.t Form for summarizing transect cluster ¢ate and for classilying
Condition and Trend ratings obtained in Step Two.



APPERDIX II
RECORD OF PERMANENT LINE TRANSECT

Allctment _w_' «._._;_ff'& Date | J 1 &[77 sy O kAfer- ECTJ  Cluster No. _ |
{

1 2 3 b S [ I 8 o 10 Transect No.

BARE SOIL 2
EROSION PAVEMENT —
ROCK

LITTER

—_—7
MOSS —
PLANT DENSITY INDEX _ £ &~

TOTAL - lo©
FORAGE DENSITY INDEX __4S_
—t2

GROUND COVER INDEX
OVERSTORY
UNDERSTORY

SPECIES

R R e Sgndac Drapila S

KEY INDICATOR SPECIES BOT
RECORDED
Cregen phvis Lolnapung 0 = G

: : : : : : : A“&gi LSe.g “!!‘zﬂlblll'n'&
:E : : : : : d Tcrm’}\ ali a ﬂlu.u.e m_‘qz
91 92 93 9obh 95 96 67 93 99 100

: s : : VIGOR MEASUREMENTS .
r * * 3 &‘ . l}n‘ A éur o
By: P D g(:%(:b:>:g(:2~{:cmz 1 xy0 o IS
2_ 2.0 29 1Y
NOTE: List overstory species at top of each block 3  =.5_ 2.5 |
and circle symbol when dead. L=Litter; Rs L =) P |- b
Rock; PwPavement; Msldoss; Dash = Soil. > 2§ 4- b
DOT CRECK: T —
Annuals 1 XN | 3%-0 LY
W) 30 12 SO,
Form for recording 2_3_L_%.£__|2._
information obtained 10 230 Cd [
in Step Onme.
Total 209 2Q 1<
Avs. Max. BODS Q-QQ .St




RECORD OF PERMANENT LINE TRANSECT

AF2EL, -
Allotment g:pé.ai_ pate ! |16 [77 3y ©Kafoh - ECT Cluster No. __|

2 2 3 & 5 6 7 B 9 10 ~ fTransect No. __ &=
: : : PTG : : :
HEEEIRELEERER XY &Y eseseele -l.o-..:c eo e eeteenve? mson !6
L. L. br . Q( r. : QV:L :BV: EROSION PAVEMENT —
2 12 13 ] 15 16 17 18 319 20 ROCK
: : : : : : : : : : LITTER E
MOSS —
PLANT DENSITY INDEX s‘iz
TOTAL 100

FORAGE DENSITY INDEX __S 7

BMLLQJQ&Y - | 5
:..l._‘;.'..:”‘.f'...:...':‘..':....f‘. -:.. .t L. ‘Erm.“ql‘aq‘u‘h“mm"le‘.:
_S1_52 53 5L 55 56 o1 859 60 F~chwos =pp —st = - I
: : Ocedmum gp = Occ = /

L'—"'L"Hd MQ—&M . NSO o“q isorte — i, 2
61 62 63 6u.65 66 6T 8.69 70 ’MWMSQ\F“QS Ard =

H 'm:-.-- EREEEEREE] . oc'. ool
A"d :Avd: Bﬂ)r L— St& g; : : CQMLr&@M &uuun &st

KEY INDICA‘I'OR SPECIES ROT

71 72 73 J-t 75 1611 78 80

fescsstesesleces

CLUL L.%vlavmqut. LCMQM
S8l g2 83 3du 85 86 87 83 &9 90

T .
2_S
S .
and circle symbol vwhen dead. La=Litter; R= S * S‘ o8
Rock; PsPavement; M=Moss; Dash = Soil. 2 1S A S e
DOT CHECK: 6 _t-o S S
Annuals T 5 b S5
e
Form for recording S : XS
information obtained 10 1'% £93 _S-e
in Step One.
Total S0 B3 St
Avg. Max -5 o> 5G4



RECORD OF PERMANENT LINE TRANSECT

Afai
Allotment weodiAwd Date _l__{_lé |77 = OKafoR -€:CJ Cluster No. __/

3 2 3 4 5 6 7 B8 9 10  Transect No. __3

s iieiiiiaeeeieseeieseiiaesaisenaiocesi  BARE SOIL 7
:Avd: And: fond: Bear: Aond; fvd: And: Bnd: And  ERoSTON PAVEMENT —
312 13 1L 35 16 37 18 1o 20  ROCK —

. . . . .
H . . . . . H H H B H
o . . . . . . . . .
e el eceelegecioprciceneionesns eesel eeceececegens
. . . . . . .

2 22 23 : 2k 25 ) 26 27 23 29 30 ' TOTAL

se e

NBur&rAmLLAmA MA;A\-A-Bcl OVERSTORY

3132 33 3t 3 36 3 UNDERSTORY
SPECIES
:M:CAA: . &fﬁr L. '-g"Sf 14 b 'A""d (List by name, symbol and number

L1 L2 L3 LL 45 L& L] L8 L9 50 of hits) .
: : : : : : : : : : s dre fmel = B2

..... ;....:....;....;-...; ...;.-..;-...;....;....: - S =Y C At -
: L H L :&‘\ﬂ.’ &uv:%ur: p:m—. L. :M:M: L: W‘t“'
51 52 53 5S4 55 56 ST 583 S9 60 Afz2elqa afwcana —AF2 2 3
: : : : : : : : : : : NaSers —A o

wr w 4
‘ 61 : 62 - 63 ' 6l ' 65 . 66 ' 67 ' 68 . 69 . 70 ‘ Comb %o thum (NnChum= Come 2
: : : H : : : : : : H ) negw - 3
LR Vyp: WP Myp: 9D TA: Ta Ay, Ad: And; ST chneS —SE = 2.

72 73 T4 75 7C 7T 78 79 80
: : : TS : : B : : : KEY INDICATOR SPECIES NOT
RECORDED

:k B : : : : : : : :TG_: resle I 5"" q» (Y

lescolocsesligerslocseniocesioncelosssconcslocccloncses

: c:Qr:eb'f‘:ﬂ-{»P:'Ad:"“p:&f: P : Teminalc Mv’

(%

Se L L&

NOTE: List overstory species at top of each block 3 6 o =26 1o
and circle symbol when dead. L=Litter; R= 4L e Ts 1-s

Annuals T

Rock; P=Pavement; MsMoss; Dash = Soil. g 5L 16 - c
DOT CHECK: « 5. )o ™
? 71

Form for recording 9 4o . b X e
information obtained 10 5.9 2L LS

in Step Ome.

Total 552 756 Is4
Avg. Max. . 56 l. :‘&




RECORD OF PERMANENT LINE TRANSECT
Aml-lﬂ i O - -—
Allotment \A/2orsaw ) Date _! l 10 {77 2y OKafor-&c-J. Cluster No.

1 2 3 L 5 6 T 8 9 10
A;J—....;....c ............................

BARE SOIL
Wop: By L. “'7? "“'lP "HP Hyp: '“‘IP #VP EROSION PAVEMENT

Transect No.

ik -

lL 12 13 b :S 16 17 18 19 20 ROCK
MOSS
PLANT DENSITY INDEX
TOTAL 1 ©

FORAGE DENSITY INDEX _ &3
GROUND COVER INDEX

L&
OVERSTORY -
UNDERSTORY N~

SPECIES
X (List by name, symbol and number
of hits)

Muh& Ox‘f‘hﬁknq AEZ. =

. i'l‘[f H#yP: H’iP«vr‘\zmq an'\lucm‘h =t
5‘1 52 53 5h ss ;6 57 58 59 60

S"‘\*CJ\-\QS . Spp — ~St- /

—0¢ - |
1 72 73 74 75 vc 77 '@ 19 80 ?iQualq-Ha s.“ —tnus 2,

: KEY INDICA' SPECIES ROT
.......................................... RECORDED
—— L“‘ t“u;B"q*- L L “YP‘B‘]‘ g"‘)" l("tP “Tevminada aaunug{s
ol 52 ’33 au 85 36 87 83 L3 o0

T M AR,V memers
WPH?H'TP Lo L. Hyp. WHMHE ) ). £

—
2_2-0 fa-© (X~
NOTE: List overstory species at top of each dlock 3 <. <Y [
and circle symbol vhen dead. L=Litter; R= L 2.2 £.9 ey
Rock; P=Pavement; Msloss; Dash = Soil. . &1 1- &
DOT CFECK: 2 gi- Y S
Annuals 1 < Xy [N jo 5
8 <.0 L 2 le o
Form for recording 9 g -© 6 0 s
information obtained 10 &0 [ Rl -5~
in Step One.
Total g.5 2o 150
Avg. Max. S0 620 j-g=




RECORD OF PERMANENT LINE TRANSECT

Af2sun l
Allotment wowdamnd Date (|16 (37

By Oleafee: EC.3 .

Cluster No. L

1 2

3 b S 6 I 8 9

10

ypitip: Hyp: L BrarBrov: o Hyp: Hyp: Hyp

Transect No. __ 22—
BARE SOIL 295
EROSION PAVEMENT -
ROCK -
LITTER .
MOSS —

PLANT DENSITY INDEX
TOTAL 100

FORAGE DENSITY IFDEX . ,___46
GROUND COVER INDEX e _
OVERSTORY s
UNDERSTORY 4l
SPECIES

: (List by name, symbol and number

of hits)

Croscaplevabie Febr bmga. Gro:=

51 52 53 5S4 55 66 57 58 59 60
: : : : : : : C :

61

T R S M ST I
[9)

T
. -ﬁde",fluw‘q l‘awlnu‘d'a—“'ﬂag

/

Q
(rubttiien Qluinodin (s

Vol K]
frovnalia Qloeg samen, Bl

P
T2 72 13 78 75 7C 17 78 19 8

KEY INDICATOR SPECIES NOT

:.-..;-...; ........ ;....;....:...-; ....... :...-i RECORDED

Brar: L :BrorBroe Ber: Wyp: BraviBaytnp: Lo Bukes Gdncana — Bur
Bl g8 83 3L B85 &6 BT 88 £3 90 ! 3 .

. o . . . . N o . . . iEE t:ﬁ #E_m_!":ﬁlq oEu..l‘

91 92 93 oL 95 96 o7 98

. - . » . . * . 2 r () g @ o cq * 6 “'
E- vGr: Argy- Byt 1N - thp :idrae: L, HNp: Hye: L: T ) 2°s S
2 bz 2y s
HOTE: List overstory species at top of each block 3 g .o 2y XS
and circle symbol vhen dead. L=Litter; R 4 £ Ry LN
Rock; P=Pavement; M=Moss; Dash = Soil. S __£-1 >3 C.
DOT_CEECK: 6 (.C 25 s
Annuals 1_ 6.1 ESS s
;] L - [ d
Form for recording 2 _6 2 2.5 L
information obtained 0 Lo 25 1>
in Step One.
Total £e.Q  24.% 146
Avg. Max. L-ne 2:-48 el




RECORD OF PERMANENT LINE TRANSECT

AFz
Allotment \A@D}:W)_ Pate | [ 5 lg7 3y OKAFfoR. E T Cluster No. __ 2=
12 3 4 s 6 7T B 9 10 Transect Fo. __ =
M, BARE SOTL T
: <:M, Hnp R S Ve Wi szb I_ EROSION PAVEMENT
1L 12 13 1L -5 16 17 18 19 20 ROCK
H : : : : : : : : : : LITTER
MOSS
PLANT DENSITY INDEX

TOTAL
FCRAGE DENWSITY INDEX
GROUND COVER TNDEX

LﬁFFI‘?@H*H‘I'l

OVERSTORY
UNDERSTORY
SR (e SPECTES
: : g’f)( H*{P'*HP :‘“"\P L bﬁl’ {List by naze, symbol and rumber
L1 hz h3 Lk 45 LuLg L7 LS L9 of hits)
: : : : . : : : : : &Lﬂ-’u& O“f'\"&hq A£=.- N
Ce N-lu‘-QT-M ,Q‘e-d‘\ A Suu-Guq -

ﬁQ.bMe.u.L(spp)F—-ﬂ-o.b - | 2

s.: H : : : : : : HﬂP)n’f’\eu\l 2 thgcv ¢‘+(A'”’?':-
Tes ‘_ .L‘H",P'“ﬂPL z ............... CrOSJ-’-v‘P-tt—rﬁx#b" nja-bi
_61__62 63:61: 65-66_&:68:6,:70: SHichnos spp~SE=/

............................ 3': .'.qf": %‘.";....: Burikea ‘Canas Dare .
‘-HP “L}P H"‘t? L. l— bﬂr : : o £ bﬁt“;z,; 4 PF:&; =/
72 72 73 7% 75 tC 77 7879 80

: : :Cr-o: : : : : : : : KEY INDICATOR SPECIES NOT

O R R L R R RN K RECCRDED

piibp L ? L - Hyp e iy

€1 63 J 90 . T

...................................

Iy L L. L_. l_ &TPCMJWL “\t?
91 92 93 JL‘ 25 90 J 98 90 100
: : : : BUT. VIGOR MEASUREMENTS

. . . . Bur Cro
Hyp: lJmp \‘Hp Hw l’:mr [ +HP L: - S S
' 5

1 2>
L 2_1°> PSS
NOTE: List overstory species at top of each dlock 3 j.s x.° e
and circle symbol when dead. LaLitter; R= L iy 80 re
Rock; P=Pavement; M=Moss; Dash = Soil. S 1.5 V-Gs% > =
DOT_CHECK: 6 'S 5t 2
Annuals T 1o 50 2
3 (A = - - Y
Form for recording 9__i-> 52 2. 4
information obtained 10 -5 a5 29

in Step Ome.
Total |
Avg. Max. IS TOo6 245




RECOFD OF PERMANENT LINE TRANSECT

AFZELIA
Allotment _lsco)iAw) Date _!__l‘q ,77 sy QAR E¢T cruster Fo. _3
3 2 3 k5 & 7 8 9 10 Transect No. __ [
:B"’ 'r..: et ........:....:....:....:....:....; BARE SOIL 2.6
ald {H P Brge: L Hypr b Breu: Hyp:  EROSION PAVEMENT =
11 12 -5 16 17 18 20 ROCK —
: : : : : : : : : : : LITTER b -
MOSS —
PLANT DERSITY INDEX E;i_
TOTAL IE
: :G‘.‘S: : : : : : : . FORAGE DENSITY INDEX _ YT
S .seetccedieccelocantosestecnel ceelesesloceslonsat GROUND COVER INDEX —1a
Hyp: L Hyp HypiHp: E’fgr Ll %Bg OVERSTORY —-
32 33 3 35 37 3 30 L0 UNDERSTORY -

feeeolocentsecalosoalossalosselonaeloceeloccnlonant SPECIES

:%fﬂr “HP %rqr "'HP Bros: L NP B Hye Amy {List by name, symbol and number
1 L2 L3 Lk LS Lg LT 48 u9 507 of hxts)

: : : : : : : : : - -

.E>~.-J¢a.a afn c.-...\q.-&.r-l

]

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

U { M&;h- "3 .

fesesieccsigsenione &:....:. .-; ...:.--.: ;
:H'\ﬂ? L: P*HP : :"H_F! var L ’H-jP H\{Pa.rrj\emc(mwluqu 'H\‘E-q
6162 63 bL_ 65 6€ €7 66 69 0

B-on. N ) - -
&H)CJ\-\...; —St - /

Jermin - -/

KEY INDICATOR SPECIES NOT
RECORDED M?—

H‘l——. N ol
MQ»A‘ aw U EVD Cearprunt

. . .
HE R R S - S - I R R R B eelen

:*‘HP L : &"51-&'91- L. ﬂwp ﬁ»\? : Hw)__ QG avdania ~'<+~‘¢’~'~\_ Qa -

91_ 22 93 L 95 96 67 98 J" 100
: : : VIGOR MEASUREMENTS
e Pur o Cmog.

M Mwhpggm [y &gy &;( 1 ﬁ‘s? e ce

2 g5 1o M i)
NOTE: List overstory species at top of each block 3 &.¢ 1 & oo
and circle symbol when dead. L=Litter; R= L &2 i~ P
Rock; PmPavement; MsMoss; Dash = Soil. 5 53 - S =
Dor cERcK: [ S TSN
Annuals 1_ 53 - S coo
8§ So s O
Form for recording 9 55 LS <<
information obtained 10 o> 1S §.9
in Step One. - -
Total 55.0 128 $0-9

).
Avg. Max. S5 L.2S [~¥e)




RECORD OF PERMANENT LINE TRANSECT
Af2zua
Allotment Wewdisnd Date _'__l_l 9 ,71 sy OKaf. €. T Cluster Fo. _>

1 2 3 s 46 7 8 9 10 Transect No. 2

Beeentoonsiosnatasesissenioseniosesionceingen BARE SOIL 12

I R g TR Br')v PHP*Hz*hP WP, L. zmoston PAvRMENT =
11 12 13 4 5 16 17 18 19 20 ROCK —

s : : : : : : : : : B LITTER 2>

Secseloqeeloseciencsltoscsatopgecioaseipsostoeresiocess MOSS o

DTS L Rege My L ;'Srqrzkrm L-: PLANT DENSITY INDEX X3
20 22 23 24 25 2 27 23 29 30 TOTAL toO

: : : : : FORAGE DENSITY INDEX _gi

Toaeeze GROUKD COVER INDEX 82

LT BT ) Nﬂp *HP *HP '—- "“[2 "HP OVERSTORY —_—
31 32 js' 3L %37 UIIDERSTORY 63

Preried - FURPIES ......... SPECIES

: HL{P- Hyp Hyp: P Hyp. € : L : NP (List by naze, synt)ml and aunmber

Tl hz Lu W5 L L7 L8 h9 ) of hits

: : s : : : : : : #\IDRW ;\e.ng M\:oLﬂQh—“j&.’:

LB LD i+§'{>i+'4{>”f>' 'i“i'rii';»f Nisscks epp-d =il T
: 51 : 52 53 . 54 55 . 56 ST : <3 . 59 : £0 : ‘bﬁrl(«tﬂ arfn'ca..q-ewr-/
PR >" 'u',',;' Hyp: k';q'; Beavibegr By L} Gubktin nigricans —Cuns /
:61:57‘63'01‘:.,5:66.67 68'69:70: §‘Y""°L“‘-‘ spp = SE -/
C T A Begnvar: L, Hepps Hyp: L L Hyp
.71.72 73 74. :S"h. 77 75 79.80-

KEY INRDICATOR SPECIES ROT

Tegeeieeeeiesentosaatoenelonentessetoaentosantseees RECOBDED

DL "‘IP Hp. H‘IP “‘1? H‘!P Hyp: #yp: HYP: Afasiia <fi@n s
6l 82 83 84 g5 A6 BT 63 o) 90

: : : : : : : : : A'\oum sCus anu'éﬂ-ﬂt

S U N L L R I S (el fbthuga o
91 22 9h 05 95 97 99 09

100

VIGOR MEASUREMENTS
~— = - * + M2, Cro | Bur -
: b:"ﬁ?"ﬁh%ﬂn “‘ﬂ’fb'&: L:@PHW:HWPE 1_3C 3% )
N 2 3o 36 Lo
NOTE: List overstory species at top of each dlock 3 _-s.= YN ST
and circle symbol when dead. L=Litter; R= L 2. 2 3 1- O
Rock; P=Pavement; M=Moss; Dash = Soil. S 2. O 3-8 LD
DOT_CFECK: 6 _=3-S 3y s
Annuals d 3. 3£ o
] S 3 - O
. Forn for recording 9 50 Fy .9
information obtained 0 = 3 (I
in Step Ome.
Total 2. O 35D 10 .0
Avg. Max. 20 2> (IR




RECORD OF PERMANENT LINE TRANSECT
Com &RTTACGT 1S

Allotment Srv - Wecdiand Date l( Lo |77 =y QkaFoR.E:¢-T Cluster No. __|
1 2 3 4 S £ T 8 9 10 Transect No. __|
H H H H :C‘"‘: : .CM'\:
:oo--.o.on:-oo-(.o-n:--.-:-.--.ooo-.o o0 l0ecsetssec mzsom 3
s Loibeds Lo: ) Pwl C.L'. . ERoszon PAVEMENT —=
11 12 13 1k .5 16 17 18 19 20 ROCK —
And: Lo UL chnd:  : Bore: L : : PLANT DENSITY INDEX &z
21 22 23 24 25 26 27 28 29 30 TOTAL 0 g 4
: : : : : : : : : : : FORAGE DENSITY IRDEX
NXA)«C"‘" GROUND COVER INDEX 1
. XA Bed: L A And Gma OVERSTORY :LL2:
3132 33 A& 35 3% 3T 36 39 U0 UNDERSTORY PiE
G SPECIES
And: L L H-ﬂ& f\«‘: L. L :Cn, A' : {List by name, symbol and number
st uz u3 Lk us ud u7 L8 h9 50 of hits)
< P : AndesPeo v Gayanuss And:]

H Hab C‘“n A!‘\d C:}C A"‘d CW\'\ A"d #’\d (—\’V\" GMLR’* "M n;[\’r\Co \\S 'ICM'\ \AL,
51 52 53 Su_ 55 56 57 58 29 )(l
: ‘Coun’ :Cmn' : mMeu: a4 Qnevimua =X A ~ g
Z'E'Qiﬁéi""i’e}b’r”""H"'L"'L't}ll'&lx Hobiscug eppe Hab = oL
6 6 6 AL 6 66 6 68 6 .
) : : £ : 2 : : = Cran’ . : 9 70 : CARniuwm <P Cfe =
A;‘.-.C-A:;Ad;-w-..:ﬁ..:w; ........ >4$°(+§ . D
71 T2 73 74 75 7C TT 75 79 80

: KEY INDICATOR SPECIES NOT
........................................... OR
L (‘}Q( CJM\ Cl“"' C;V\rc A“d A‘“d A’V\(l P"Nl A‘V\(L C\’DS.C. ;-EEMDSED—f«hH-‘wy

51 3 ) =5 8 88 P 0
. . : =3 :C‘M": 2 . 1 . 9 2 . >0vkhcl €+‘(ﬂ “we
And: L L - B!Jl' .&‘3 b'jl belawil Q—‘X\'PT‘.(ﬂ
91 92 93 oL 95 94 97 98 92 100
: : VICOR EASURMTS
C"ﬂ- ro 5o Bur
ﬁrgr évgr L P>rqr qur-And- CiL.LC. 1=z 33 S
2 _d> 2 4o [
NOTE: List overstory species at top of each block 3 2. 40 LS
and circle symbol when dead. L=Litter; Re 4 4 4.0 -
Rock; P=Pavement; M=Moss; Dash = Soil. S 4. C‘ 45 [
DOT CFECK: N<Ir-Us 1° S
" e e
-1l 49 ‘- S
Form for recording 9 23S 4.0 oS
inforzation obtained 0 sk T 35 I S
in Step One.
Total 402 29.& 1S-o
Avg. Max 02 245 1.6




RECORD OF PERMANENT LINE TRANSECT

COMANETACEDUS
Allotment SAV. hordLD Date I_L_':.u L‘zq

sy QIKAfOR- ECT.

Cluster No. ’

2 3 L b} 6 1 8 9 10

1
ﬁ.L.:QQ-.:cccnlooccz c'z-o..:c-‘.:o-t.:.00.:0-.!.
m:CMn:C‘Lb: L : St L
14 15 16 17 18 20

.
.

: Regr Hab

11 12 13 -

.C.""C'jb .... ...:....;....
Lmq qu-‘fb

21 22 23 2L 25 26

19

27 25 29 30

T teetecseliecslecselossctecsenioseaiannstosentoonet

Af\d:Bff: L.Br r.c 'Clhn 5fr L ‘L
2 33 3% 3 .

3

H K
. .
.

. . . .
.o-.c--o.o-o-.o--o

. Ak
L2

c’r{ > E;'g}"b"é""'l;(é'
L5 L& LT LB L9

. . .
H . H

hh

Ll '43
: L. And: L Brg,» [ Cw _15 Cebe D,
51 52 53 Sk 55 56 57 S8 59

. . .
. . B

60

. . . . . . . . . .
-oooc O N R R R N R ecesscee DR RN

61 64

63'63

J2___ 13

I3

"L&: 1&&' ';;L[ Brar: é}ir: <
8L 55 #2687

:....f....:}A.':.'..:

Transect Ro.

BARE SOIL
EROSION PAVEMENT e
ROCK =
LITTER X
MOSS —
PLANT DENSITY INDEX

TOTAL 1O

FORAGE DENSITY INDEX &S5

/1
UNDERSTORY s 4
SPECIES
(List by name, symbol and number
of hits)

Pnogizssus leincarbuset =
S-}-rybk\o-‘ =St =

0 h ul e\ Mmn al
Coamelina P = Com []
> ﬂ&jwus.ﬂ-ﬂd: ey
\J+=Lu LLN\ L -:*4L -

hd

T~

N/

%E

LQ = s /9
Jalis
Combastom nodum.mgse t
uss i Q1w r ¢ !
Didertis =D = &

KEY INDICATOR SPECIES NOT

""CORDED
bu

\»&ae-&f‘u-': -.fzh» TuagQ
Erm'\a,ﬁ.‘q ﬁ_g x;.‘L{cw .70

L 34 b
) »
L]

Ba
- (e

VIGOP MEASUREMENTS

— _CY¥Y TL . Byp
10 [} XS
2__4-© [ LS
NOTE: List overstory species at top of each bdlock 3 3 & &.¢ [
and circle symbol vhen dead. L=Litter; R= L 3¢ o+ LS
Rock; PsPavement; M=Moss; Dash = Soil. S >S5  <-0 LS
DOT _CEECK: 6 &I oo S
Annuals jd [ <D v
8 4 > <l (B
Form for recording 9 [ Ss: LS
information obtained 10 Wl =y S
in Step Onme.
Total 29.2 S I1S06 -
Avg. Max. 2q%  go-p 150




RECORD OF PERMANEYT LINE TRANSECT
ComR ez TA Lo g -
Allotment SAV-S0edLd Date 1_]_}0177 By OIkAPOR -£:C- T~ Cluster No. _ |

1 2 3 h 5 € 7 8 9 10 Transect lNo. 5
T —— 2
Begr; L, Fb . Ard, Dig, A"j :-'>.’9 :Cte.(fe: EROSION PAVEMENT -

11 12 13 1b 315 16 17 18 16 20 ROCK —_—
: : : : : H : : : : H LITTER 2l

. AL . . . . s Moss — .
: : PLANT DENSITY INDEX
TOTAL 10
FORAGE DENSITY IRDEX __f;_s:__
GROUMD COVER INDEX _T19__
: : : : : .69 OVERSTORY I3

31 32 33 3w 3 36 37 39 40 UNDERSTORY -
e freenfonentosenineenisnenineeet B e tereatonant SPECIES
:b‘.ﬂ :Dig .13rov.Brgy. Dig Cmm - 10 ¢ : L: = : (List by name, symbol and number

Ly L2 43 4L LS5 L& L7 L8 L9 50 of hits)

: : : : fgaet : PALG : : biQ?*}-‘\n’ a &pp Ng = 1‘3
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: : KEY INDICATOR SPECIES NOT
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. * ' + Mo, - : : : : Crp . T¢ Bur -
:bkg_:LS.q D : :Cwma: Dig:Reqy: L :Reap I 3.5 s B~
‘ v 2 3y 5.3 S
MOTE: List overstory species at top of each block 3 <. o <. T [~
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RECCRD OF PERMANENT LINE TRANSECT

o mbne fcdones

Allotment Sav. WewbL) Date lba_lr; By OKaPok -€:¢T  Cluster No. _<

A 2 3 & s 6 7 8 9 10 Trensect No. __|
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Gl fomf N . VIGOR MEASUREMENTS
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NOTE: List overstory species at top of each block
and circle symbol when dead. L=Litter; R=
Rock; P=Pavement; MsMoss; Dash = Soil.
DOT CEECK:
Annuals

Form for recording

information obtained

in Step Onme.
Total
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:'Sur: : : : : : : : : :
St eselessetescsloscetoscslosecioasntonan tesssieses:  BARE SOIL
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T 3% 35 b 3% % 3% B LD UNDERSTORY s
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s T T Cmet | F STL TS BurKea adricans Burs |
T T I R R R AR R AL E XL wmthﬁ”‘ h‘gf\““‘.ﬁ‘"l ‘6
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LU R L iCmas XA Ay L And
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2 U X~ 6'5
NOTE: List overstory species at top of each bdlock o0 bl F. N
and circle symbol when dead. L=Litter; R= 3y 62 PN
Rock; P=Pavement; MsMoss; Dash = Soil. =~ =2 £

3
N 3
- 2
DOT CEECK: 6 i R~ &L 6;
Annuals 1 T 0 .
8 K
9 .
1 .~

=2 2]
ﬁ 2:-¢ 6 S
Form for recording 32 2.2 gﬁ_
information obtained LB 1) 2.0
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Total (@] . .
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RECORD OF PERMANENT LINE TRANSECT
COMABRETACBDLS
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2L Pd A s Brnd ; P Ared CQGn’\ [Ciz: Chenium spps Gle = 4|
Combratum nigricans = €

f'. fibw. H H H : ;
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el L_"'L; ‘isg;"c‘f;&};a;;'a;;;a;_-z,cgj Nigorkis = > = |

11 72 7374 75 1C 77 78 79 80

: : : : KEY INDICATOR SPECIES NOT
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NOTE: List overstory species at top of each block 2 g‘ e 4.5 -
and circle symbol vhen dead. laLitter; R= el AT ~¥~Y

Rock; PsPavement; Mslioss; Dash = Soil. H .
DOT_CEECK: . o
T Annuals .

Form for recording H&._q.a_.‘}___
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in Step One.




RECORD OF PERMANENT LINE TRANSECT
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Allotment SAV: woodLD Date l_l_?_-l‘[ 77 ©y OKMOR-E€-CT  Cluster Fo. )
1 2.3 L S 6 T 8 9 10 Transect No. !
e e e
SesesloecalsssolosaetosneitTente ceszserszm™d: .0 BARE SOIL s
Crmn: Brae:Brav. C.i Cﬂb Cmee L. :Diq: EROSION PAVEMENT —
11 12 13 1L_15 16 37 18 19 20  ROCK I
et te et sreetapeeteneet ConiGoni il s -
H PLANT DENSITY INDEX ]
TOTAL § ©
FORAGE DENSITY INDEX __ &bl _
GROUND COVER INDEX
OVERSTORY 1Rk
UNDERSTORY 23
feseelesesloscaloscationes ;..-.:.... ............... SPECIES
L .<Nb:Brgr: L mn: Lo :b &TDP‘ (List by name, symbol and number
L1 Le L3 Lt L5 L3 L] LB ug 50 of hits) ,
H : : Mb ALQY C2n ,unnr 22
<ymoopegen = &b =
d . Ci -
Disorts = B = |
Waltewa molica= Wis 3

Ancgeisus leicoaanpuss Al |
digitewiq = Mg 2
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ORDED

axiHe = TL
Croses pevg—bvidwnga- £
bu’k&& q'lr".c-ﬁ“"a ‘= .Sur.
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— . N TL . Cop Rur:
: Lo :6ror: Rrgr: : bray Rear: Brdr : 1 5 AT 1.0
- v 2 ' 29 tv )
NOTE: List overstory species at top of each block 3 N 2.9 - 1.1
and circle symbol wvhen dead. LsLitter; Rs b 2o 2.9 1. O
Rock; PsPavement; MsMoss; Dash = Soil. -5 o= [Tel | s
“DOT_CEECK: 6 2.9 L0 l- O
Annuals 1__Nn-S Ll (TN~}
8 s Le O 1 O
Form for recording 2 o [78%e} \ 2
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RECORD OF PERMANENT LINE TRANSECT

Comaneractous -
Allotment SAv-wuwod) Date l_l_?-__\_b 7 __ 2y Okafol ECT Cluster No. 3

2 2 3 L s S 7 B 5 10 - Transect No.
;C.:."}’.‘;....:.........;....:....:....;....:....;.C.".‘.'l MSOIL
s L L.AL: Cw L. . . ZROSION PAVEMENT

T 12 13 14 15 16 17 16 10 20 ROCK
: : : : B : : H LITTER

MOSS
PLANT DENSITY INDEX
TOTAL
: : FORAGE DENSITY INDEX
S teelgeselegesiesesiessslecesiocssioseeiecsalocnst GROUMND COVER INDEX
:CjL:E'QV: l—: uL:Chn:‘jb: L o lau: Lau; baw: OVERSTORY

i

3132 33 3 35 36 3738 39 Lo UNDERSTORY

:....:....:....:....:....; cf‘"‘...... SPECIES
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%1 L2 43 Lk a5 L Ly 38 L9 50 of hits)
: : : : “ACm: : s : : : merafum ALdncans sCmnz /q.
Seesetaeseleesatesasiaseelsessleseelaseeloeesocn? C‘du “PP‘C‘ - 6‘

:FL:B'S":L :-F‘b: :3" :‘F:'b:l— :l— :S9b: Urena (ebata s UL =
51 52 53 5S4 S5 S& 57 5% 59 60 Fracg i seus odocarpus «AL.D
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T taeeeteesetereniaseiienesteceitoceiioneaionesl Cowos a Fabr fuge:Gm /
BrgrBrgr: L :Coaw: Comn L : Hup Brae 8o Ci: pa oy A ARG
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Sressleceslocceipscclocsitosssiossniosaciossnisecel Fmeowma s.gy\;ﬂa.‘g..’,‘s,'s 2/
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;....:---.:....:..-.:.-..:.‘...;-..';--..:..-.:...-; RECORDED 3
Ly : L CmnCmnCNb: L Ci: L le aye 50&&4/0\«.(1.5 « KS

T.ermi nali a L& x,')clora 2 TL.

:&ﬁr:cl : L :C'\n;:énn:grqr:CMn: L. :Bm}!
Cl 02 93 94 95 96 67 93 99 100
: : : : Pem 2 : : : T VIGOR MEASUREMENTS
. . . . N . N N \ - Cr? . Te 0 B.Ur
:BPQY:BFQY:G:M[: T s e L :F:PSP: : 1l _y-o [N=) (B
289 [ - 6
NOTE: List overstory species at top of each dlock 3 -9 S 1.
and circle syzbol when dead. L=Litter; Rs b [ANe) &2 1O
Rock; PsPavement; MsMoss; Dash = Soil. . = | ©
DOT_CEECK: 2 PR 2 W | 6
Annuals T o © R G - B
8 319 <O =)
. Porm for recording 9 LX) £ 0o =)
information obtained 10 4 | CallTS 1 &
in Step One.
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RECORD OF PERMANENT LINE TRANSECT
ComarETac gous
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: : : : : : : : : : :  FORAGE DEWSITY INDEX 2-
D eeeleses ceesiesssleceny GROUT'D COVER INDEX
te: b= C.. C«m g C-}e L] cm L.l OVERSTORY

31 3_2 23 3L 35 3% 37 =5 9 ) UNDERSTORY
fe et teeetae e tees e e tae e teesetaeants SPECTES
C-l.c_. d: d‘c Ct'c C—hz_ LR C‘*z C-fn [_ (— List by name, symbol and nuzber
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: : : : : : Cmp : : VIGOR MEASUREMENTS
— N . . — N . (2} . a N Pt <ts
1Sk Lﬂ?‘ L i D Pae Lo T oo 1.0 24+ ©
- 2 [AYe) ) W S C
NOTE: List overstory species at top of each block 3 S g 1o Y R -
and circle symbol when dead. L=Litter; Re L (.. 1o | e O
Rock; P=Pavement; M=Moss; Dash = Soil. S (et 1-0 2 O
DOT CHECK: ’ ' § .0 ey O
Annuals 1 ¢, - O KX 2
8 <9 [ e )
Form for recording 9 __ 6.1 (KN <) 23 ©
information obtained 10 6 (kX&) 29D
in Step Onme.
Total fo.2. 0.6 mo.o

Avg. Max. Lo, |-0C 2T




RECCORD CF PERMANENT LINE TRANSECT

CGMmArS™Mess us
Allotment Saw -Srflug  Date _lj _}\,) 12 By Ckafer. &c T luster No. _ [/

1 2 3 ! 5 6 7 8 9 10 Trensect No. _ 2=
Crot H : : Crpt : et :
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: : I : : . L. : B9 EROSION PAVEMENT ——
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T I T e R A e S P R MOSS e
L Bree LT A L L AL pLANT DENSITY NDEX E-:
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: : : : : : : : : FORAGE DENSITY INDEX _ 45
GROUND COVER INDEX __Z &&=

OVERSTORY

UNDERSTORY _3_1'

fereefeqertons OO STS<. SRR SPECIES

:'H‘!P > L. .29 st :gffm Hyp L. List by neme, symbol and number
L L L3 Lk LS Le L7 L8 L9 30 of hits) ,

: : : : : ‘Coan : Buyv :Cressef brdungg-Crpr &

H R R Ry R AR R EE LR R R LR Trerme incdas na = ]

Cann: L : &e :quf:grqr: [ : : L. 'H:; a:r.‘:d-:\)-'ﬂ (l(;\t':{u( ':’-
51 52 53 Sk 55 56 57 S8 59 60 Walterna ndd o2 —_—&ll -

: : N T s " T . S qes £2us ‘(o caipul= Al w2

: : : : :St: 2 8

feoseleseelossslacceinecsiasceloncsaiaeesioesaitpgons e 27 N ny «Cavg =

L L : Hyp:Begr: BgeBrgr. Wi :Brge e :Smn-u ce r\.gp‘-ﬁ.:’_ Maz
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61 62 63 64 65 66 67 68 69 Burkao cfnmmaa Rur =/
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ol W Wp Byl A S ehe iyl STvychneS —SE a3
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. .

: : : : : : : : : XEY IRDICATOR SPECIES NOT
R R R S R R R LR R RN R RECORDED
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o -
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NOTE: List overstory species at top of each block

1
2
3 _1:0 1
and circle symbol when dead. L=Litter; P= Y (750’8 i
Rock; PsPavement; MsMoss; Dash = Soil. S g . C 'Y
DOT CFECK: 6 10 -9 Lo
Annuals 7 1.1 % [9) [IXe)
L) -O 1-0
Form for recording 2 () Lo 1+ ©
information obtained 10 4.0 ) 1.0

in Step One.

Total 10+ £l
Avg. Max. I-C-Q. L




RECORD OF FERMANENT LINE TRANSECT
CiLmpns TacCious
Allotment SAv-SHARY& Dpate _[_!_17- |77 sy Olpsed. &-c-g  Cluster No.
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2 2 3 L S 6 1 3 9 10 Transect No.
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feeesloseste ...:....:....:....:....:S'.'?'.“:....: SPECIES
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'{l 72 73 T8 75 7C 71718 719 80
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VIGOR MEASUREMENTS
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RECCRD OF PERMANENT LINE TRANSECT
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Allotment Sav-SHRUB Date ’b—’- a7 By QKAfan - €-CJ. Cluster No. 2
1 2 3 k5 6 7 8 9 10 Transect No. —
CM":....:....( eee .o CM“....:Q.“:....: BARE SOTIL IR o)
Begy. L . LT Sroston avvERT —
3] 12 13 1L 35 16 11 1819 20 ROCK D
GG GCmE O e —=
L lum L L e b . :Cle: . PLANT DENSITY MDEX _ B4
21 22 ZL 2k 25 26 21 23 29 30 TOTAL 100
: : : : : : : :  FORAGE DENSITY INDEX _ S 4-
GROUND COVER INDEX SO
OVERSTORY I
UIIDERSTORY —
SPECIES
L. L C‘f‘c, (List by name, syut;ol and auzber
L) L2 13 LL hs [ h7 L5 49 50 , of hits
R e eme _CL_‘*M::_&QM‘ ¢

iChe i cfe: Cle: cte ch: cleiBrgy:  iCR: . Cheniuw ofp. Che 2 IR
:leé,i s = : > : 2 : = : = : 2 : 2 : =0 : #‘ﬂ’a‘*{"{"m ""."V":“’“‘*“#‘ZP‘:’C
T et s Busecks meab s

: A‘hegi(’.SSu.. Lliucn,;fu;h M= 2

:Cn\‘: M_! : H H : : H

:....:....: ............ Seereloceatacsatosentqeces ls"—‘c-tq. _,c_d‘g‘%{m,&_-l

3 : e N,_.__g L rgg Rroy Cicler spp = C {

12 72 73 T4 17 73 79 80
: : : : : : : : : : : KEY INDICATOR SPECIES NOT
RECORDED

h £3sc Ei’ﬂs -ka“‘#ﬂ'-ﬂﬂ (c'k
Lnnnua pp

. .
-----------------------------------------------

f&rﬁm > “'\lP ““P Cm :‘Ho:unp:

01 92 9LJ“ 95 95 97 o? L) 100

VIGOR MEASUREMENTS

Cma. Erc . At
BrL*HP Cfc+"1?3"9r cle . & L B'BY Bﬂ! T so go I
2 “ . i 3 '6 . I. ’
NOTE: List overstory species at top of each block E $eS - 3 6 1° 2
and circle symbol when dead. L=Litter; R= (Vi $O e
Rock; P=Pavement; MsMoss; Dash = Soil. 349 [ToXe) 1%}
DOT_CEECK: 6 o> 40 .o
T Annuals 7 D> &+ O ) - ?
- S =S 2o -
Form for recording g _a4rs 36 -0
information obtained 0 g5 S 10

in Step One.

Total 5 ‘o.
Avg. Max. ﬂ:'S'S' 3-29 1o DC



RECORD OF PERMANENT LINE TRANSECT

CUMM:Tnkfuus
Allotment SAv:SH&ud  Date J_t.i-l"?’l 8y OKARAR-E-CJ  Cluster No. _>

b} 2 3 l S 6 7 8 9 10 Transect No. |
: .!._.‘: ..................... 4.".'.‘ ..... -Ci'?.n: ceeet BARE SOIL 2.2
IS Y T AT Hap bepe HyP?: EROSION PAVEMENT —
1l 12 13 1L _5 16 17 18 19 20 POCK —
: : : : : : : : : : : LITTER Lk
toesstescatorneslossslocactocenlonesiorectoncnloncel MOSS P
HNp: iy WP Hye HE S S ] e iBror.BrSr  PLANT DENSITY TNDEX Caer
21 22 23 2u 25 26 27 23 29 30 TOTAL 10C
: : : : : : : : : : : POFAGE DENSITY INDEX _© Y%
t seelecselesesiecesiecestesesloscatocantosente eees GROUND COVER INDEX a8 __
LU e e Haps £ D Ap P D CVERSTCRY .
3132 33 34 35 36 "7 j5 39  4C UI'DERSTORY e
feeeoleseeltosnatosssiosasloscelossnitonnalosanlonnse B SPECIES .
: L By %ﬂ,r 3'1-- » '*‘H’ ’HP “1? _,.}- a4y (List by name, symbol and number
L1 L2 L3 LL L5 Lo Ly ) 219 50 of hits)

qu, B.,‘“.. H-,P Hu7'€-.q.. F>n,- Br ‘p. g"p Br e i}r"e P . L Qun G-SP=Lp=1

: : : : : : H\]Parrl\u;a l}\vo’uuc‘l’d:#;p.hv

E’l},’,} Brgy’ 'l'-' C LB L B 'é;é; Wi iyp: Comltalam Mi0vaus:lngazb
61 62 63 €4 65 66 67 68 69 Jo

Struchnog apaSt~ S
:....,..-...-....... ....:.(:.:....:....:....:....: \ B

SrgeHye- My WP L. b . P cuyp L <t Dice dis sp 3) - 5
2 72 73 1% 75 1C 77 715 19 80

: P lmn’ : : . : : : XEY INDICATOR SPECIES NOT
:....:....;....;...".‘:.:..; ....................... RECCRDZD \"
. Lo L S L (O T B “’1? tiNp HVP H‘iP 25241:' U MG Yo carbaw ke

35 8(87 &3 '.;9 20 — - . e
; E— T R meeancus inclios

................................................

,01 52 93 9h 95 96 X 98 99 150

[N S S SR SN S SRS S S S— | N\, T Chin Al
MNP NP ENP: L BN PN P S NP T3 o e 1.4
i SN 60 10
NOTE: List overstory species at top of each block 3 2. . [ Ly
and circle symbol when dendg L-thter, R= L 3 (X @) {*o
Rock; P=Pavement; M=lMoss; Dashl™ Soil. S 2o e Ll
DOT_CHECK: 6 ___r— e (K]
Annuals T RS [2X [(Xe)
8 RITAL)) 1.0
Form for recording 9 235 Lo LA |
information obtained 10 _5-0° e} ~1
in Step One.
Total 3$4.:O lo
Avg. Max. 3 -40 & ©O re




RECCRD OF PERMANENT LINE TRANSECT

C;,n&n-mf.eous
Allotment Sav-Seaus Date (|22 |77 By Okmfol-Ec¢T  Cluster No.

1 2 3. L S 6 7 8 9 10 Transect No.

: : : : X X "CaaComa :
seeeleceelocosleocsselocecloncnlocsntosoontoeerstesces BARE SOIL
oAb CybBeqr:Cibi Hyp: Bear Gl . . L.  Emoston PAVEMENT

3112 13 bk S5 16 17 18 19 20 ROCK

Mk |-

: : : : : : : : : : : LITTER

:....:....:.L.?‘... Ceqeelecsslosseiosaatecnntoneel MOSS

: Brse C.dam L 0 '[i835e L.:  PLANT DENSITY TNDEX “3
1l 22 23 24 25 26 27 28 29 30 TOTAL 1SS0

e : : : b (s : : : FORAGE DENSITY INDEX

T ST ....:....:.c.".‘!‘;..(i‘f'?.L._.;.C:".(‘,...., GROUND COVER TNDEX §:-‘>

: L.‘-—Hﬁr’ L. : : : : . OVERSTORY It
31 32 33 3L 35 36 3T 38 39 ig UNDERSTORY —_—.

et fegtetenaeanaeiennatesnetoaneioenninannionnes SPECIE

Cm: L Cian L. L_:Cmy “No H~u> JVP (List by name, symool and number

L; W L3 4L L5 L& L7 LB h9 5n of hits)

:--.: celepsseteccese ..-:....:.... .......... seces

.“ﬂP v‘(w'qu» L. L .Rege Prqg [ H‘(P {Smbeboeimn spalind 2
51 52 53 Su 55 56 57 58 50 60 . ) L. _
. s . . s . . . (’E"wt“ wm N (lY\ CA.LS:CMAI_IQ_

:Hyp L__ LBrar L. L. l_ B..qr.?rQr quro Hyparrheni a &wluucfa-Hypé

€1 62 63 6L 65 66 61, 58 69 10 |

: : Mt\ : : : : - : : : (-{ZNLLM <p-= Ck = |

.g&;rz--o-.-tn.(-:ﬁ-l-&.-(::“c“.-L.-o;.o-- '7"]‘.6.-F,-L- LC'..‘VNQ Sp.-u A '
J1_ 72 73 T4 75 7~. 77 TS' 79 80

: . C«PV : : : .

fgereleceeloccstoecesons

brqrt L L ivo: P;rqn LR

32 33 85 85 Ao T E3 ) 90

KEY INDICATOR SPECIES ROT
RECCRDED

. i\ L&'.J; (o3 CA.(FQS . LAL\'
'.L‘."C-.L“ #j? L H’p'ﬁ Q.KQ .“:;-. l.ll; .
51 922 93 9L 05 96 57 98 997 100

‘A — :
'\’»rqr L L. i.hye H\{p -QN:/ ’4*'7 NP, +,-..> I Co o1 S
2 _6-° 10 © -
NOTE: List overstory species at top of each block 3 ¢ .| (KX SaC_
and circle symbol when dead. L=Litter; R= L (.2 [ w3
Rock; P=Pavement; !'=Moss; Dash = Soil. s -9 1. C S
DOT_CFECK: 6 _¢c ¢ e u-X
Annuals T_G&-C -0 S
8 (- i Q <o
Form for recordin S _(-O -1 5o
s C Je [T

in Step One.
Total
Avg. Max.

information obtained 10 6 -
(2}




RECORD OF PERMANENT LINE TRANSECT

P MALETACEDNS
Allotment Sav. SHAuR DNate

-_1_\""" ‘77 By Cprfuf . ECT.

Cluster lNo. 3

1 2 3 L s 6 1 B3 o 19 Transect No. _ 3
L PO . L“" BARE SOIL AS
. CniBean L ;b b Begs L Cun; EROSION PAVEMENT =

11 12 13 1k 3 16 17 18 10 20 ROCK -~
i i . CanCun LT -~

Erqr L . : Bege: Bn]r Nrgr: b : :  PLANT DENSITY INDEX a5

21 22 23 215 25 26 27 23 29 30 TOTAL Ic 0O
: : PORAGE DEWSITY INDEX _&4Q
C-ln.....;.... . N“* C"‘n C"‘" >L ;....,.4.'.‘.‘“ GROUHD COVER INDEX 2<
Y N T T S OVERSTORY 2=tr

31 32 33 3k 35 3¢ 37 28 39 L0 UNDERSTORY _ZJ,_
s C‘"C‘M“CA- et G SPECIES
: Al : Begr: BN]: L D : : (List by name, symbol and number

Ll T.z L3~ 44 L5 L& L7 L3 1.9 50 _ of hits)

. H H LA—N Al -l !
O R R R R R R K AR ] .2 ) .
A-“d hﬂ’[’ ‘“\‘{ L P)f\d KHN B- e & Qe B' ‘1‘ "lr‘ Crm "a-‘.t'un'- AN an S s (aip 2 35-
_S51 S2 53 Su 55 56’ 57 8% 59 60
: : : : : ’('_“A:\_'jam:('_““: Camn Aht‘rcb;_q:m QQ\[anuS =P = (:
rrA LL.Cnm, ...... ,\‘4 (‘(ewuu.scte a 3

61 62 63 6L 65 €6 67 68 69 170 -

: : : : : : : : LopttS.s i
oo T Cargy Dasties.D

CL Eruc Beae Reir Bode Brae Bge i+ Shrychns s op. <t - |

2 T2 73 748 7% TC 7118 79 80
: : H : : : : : KEY INDICATOR SPECIES RCT
Tee -,'..o:..--:.--o-.,.-~. ...:...-:..--; RECORDED
. L : Camay Canm; Lo \-f"u C"h\ C : gf‘lf

Bl 82 83 8u 35 Ap 87 @3 7‘3 90
et e et S ettt
: > s :qu; N s 3Ye C,mp. Covg (_-\\.\. (A\ux

1 92 93 94 o5 95 67 '38 ) lOO

: : : : : C“‘ ._m VIGOR MEASUREMENTS
— : o o . . o - . . Cu,n A
<Fe.: Cap L. . . L. Cm-t : : : 1 o ja 2 [ K
2_ ¢ 1€ 0 pe [
NOTE: List overstory species at top of each block 3 . i RN2Y O
and circle symbol vhen dead. L=Litter; R= L 6® . N 1D
Rock; P=Pavement; MsMoss; Dash = Soil. p) S s 1€ - ¢ e
DOT CPFECK: [ <o 1o - O Yol s
Annuals 1 oS M | S o) ie 1
3 < 5 19 0 LA =
Form for recording 9 o 1o O I«
information obtained 10 ¢ LE 1+0:
in Step One. ) ..
Total (g (b1, 18057
Avg. Max. SSg 1kq 0 (205




RECORD OF PERMANENT LINE TRANSECT

C.cm&.\l TA v S

Allotment :-av. Lriiy Nate IL-J. |‘7] By {(owntil oy Cluster No. 9’

1 2 3 1' S 6 7 3 9 10 Transect No. ~1-
\zmﬂ : : :
feeretesesieceslopeaiopecioseciosaniocaniocsaianas?  BARE SOIL 10
. Sk b l— L L. cFe. & .BrayCmy:  EROSION PAVEMENT =

lL 12 13 1L 5 16 lT 18 19 20 ROCK -

: H : : : H B : : LITTER LS
Seveoloacelocoolrscelossalonselioscelpocnie ...:.C..: MOSS —
.(—"':Lb %rar ny Se.; Che; Dm Nig: L. : ©Ma  PLANT DENSITY TNDEX >

21 22 23 24 25 26 2T 23 29 30 TOTAL CC
: : : : : : FORAGE DENSITY INDEX _ 2=+ .
T eeealeveslseceiocsstloesclocsetonce Segseleseeltonaal GROUND COVER INDEX §~Zﬂ
LU U B D e D :P :P . Ue OVERSTORY s

31 32 33 3 35 36 27 33 J9 L0 UNDERSTORY e,
oA etenen: SPECIES
;bm _ Cle: l> z-uu U*p CI-M\ P : Wi : (List by name, sycbol and number

L1~ L2 L3 Lk 45 Lg L] LB L9 50 of nits)

: : : : : : : : : : )'5({!!) oho D C]
;g;o.;.§. .ul.. .(.}';_ ..C:L.e ..l:. W( \6!‘(’“’ u./l . > ; (_fe h:h.“ r sz - n_?

53 54 55 56 57 5’3 59

..................................................

63 6’4

61 62 ’5

Fgr U "éi‘e-'(iu'-i")lq C«h Ch:Che: Gion Che

S’f’w‘ chnos "-f’ASI‘; D
Digitevico = DI
ye o

W el

3-.-51’5

H-\/Porr hena o velue, fas e, &

{'\}CI”(V'AQ} ‘;\d'm N/ 4

1 T2 73 T8 75 7¢_ 77718 719 80
: : : : [ Cou KEY INDICATOR SPECIES NOT
A .“.1.‘."- . .“.!‘- RECORDED
Cle; L q‘t&c L C*’c.‘t'ﬁ : : : A : LV_(LJL‘&"F'*“-S
61l 82 83 &L 35 ¢c6 &7 &3 L) 90 . .
o .. . . . . . . B . . &)L’fkf_‘\ C\+’h Cwe - (6(
.....;C.f"ﬂ\......(.‘.vﬁ'f‘:....; ...... P DU S
Mn L. s Ste: Cte L RBege Cle: Conn }*C“"QCL =p-
91 92 93 9“ 95 96 97 98 99 100
: o VIGOR MEASUREMENTS
_____ L% c,_.,‘ ips, ey . A
>‘q “1? . Lot 77-1 fh!‘ k. Bae T 7 2 Lo
2 <L 1° Sy 1§
NOTE: List overstory species at top of each dlock 3 75> 2. | O
and circle symbol vhen dead. L=Litter; Re L Ty 23> Js !
Rock ;2P=Pavement ;: M=Moss; = Soil.a S SO P Lo (
DOT CEECK: € 9o 1.0 1-0
Annuals 7 <0 2:C .o
4] £ - | A -1
Form for recording 9___ ¥ (K]
information obtained 0 -9 ] -9
in Step Ome. -
Total =73 2 ) (0.
Avg. Max. 273 oY =) [




RECORD OF PERMANENT LINE TRANSECT

bz'*‘nﬂ\km

Allotment Wrwellawd Date _!__l_ﬁ—‘-l' l'I'I ny OkAfeR. ECT Cluster Ho. __|

1 2 3 L 5 6 7 8 9 10 Transect No. |
; Ln BARE SOIL Q

A“d L M M L M M AMA qur EROSION PAVEMENT —

= W5 18 19 20 ROCK —_—
: : : : : : : : : : : LITTER [
lgeceieccctossvstorcetogeniosncioscnioscniocestosest MOSS —
Brar: L L Y CmgCmg: Le: L :Corug Gng  PLANT DENSITY INDEX

el 2 23 2u 25 26 27 23 29 30 TOTAL roo

FORAGE DENSITY INDEX _ 79 __
GROUND COVER INDEX
OVERSTORY
UNDERSTORY

"

ceelesesiecnaciocsaslosealescsipecstoneetaese ..-: SPECIES
5"41 MA‘V\({ A‘t\d A‘f\d And: M A’V\({ A"\d A"‘d (List by name, symbol and number

SO u3 uL us Lg 17 L5 L9 50 of hits)

N o hamte SepoZa a
ﬂab Ard . k—ndP«d Amd Prvsdb MP@(I Ardvobo gre OScinpidetsd: €
:51.52.53.%:55:56:57:5349:60: Habis cos Spp —Hab = 2
I)-d'an‘ Wi MitroCavpum -L‘tz.]
&ML-&TLM Q{,.’Fws&um-c”qﬂ%
N:M\S 4P = -b=2

KEY INDICATOR SPECIES NCT
RECORDED

ol 32 53’ Cu ’Fi B E‘? 03 f‘) 20

Bk\k‘.ﬂ. CLan - 6Q

4&\".‘;"1: g i: Aml Awt ka-md fmd A—ndjmd Aagois. ddicvean pus-AL
Ol 92 o3 oL 95 9o ©T 92 99 100 @ '

fG : : : : B C"‘ﬂ VIGCR MEASUREMENTS

= N Cmg Dt Ba .
:6ng: Aodd: Ad Avd Aoy Ad: Ad:Avd: G: T o A C SO
g M 7 2_g.4 2.4 - &
NOTE: List overstory species at top of each block 3 <&-2 3-0 (X3
and circle symbol when dead. L=Litter; R= L &g.y Q-8 1- 8
Rock; P=Pavement; M=Moss; Dash = Soil. S co 51 i o
DOT_CHECK: 6 ¢ .S -8
Annusls 1_€po 2.0 iy
8 &p 2.2 1-&
Form for recording 250 22 20O
information obtained 20 50 20 A0
in Step Onme.
Total Sv-4 27.¢ 18-0O
Avg. Max. .08 276 1o 50




RECORPD OF PERMANENT LINE TRANSECT

DETA—&NM
Allotment WvvDla~) nate _l_Lz 4|77 =y OKAFok .€¢-T Cluster Fo. __|
1 2 3 L s [ 8 9 10 Transect No. _Zr

T e st i e oY H H H H H WSOIL Z
s . Prd. fnd.Ad: - : L :Awd.fwd:  ErosTOR PAVEMENT —
1l 12 13 1k S 16 17 18 19 20 ROCK -
: : H : : : : : : : : LITTER 26
Sepasstescslecceloseelocsotosseloscaioscoinecatosee? MOSS —
:‘r‘b: (. : L M:‘*\d:ﬁ'ﬂd: :H: |__: PLANT DENSITY INDEX o7
2122 23 24 25 26 27 23 29 39 TOTAL oo
: : : : : : : : ; : : FORAGE DENSITY INDEX &7
S eesleeesleesslesseiesectleessioacetiosesiocoratoenss GROUND COVER INDEX 3
And:And:Bd L cAnd b L L OVERSTORY
31 2 33 3w 3 3% 3T 3B 39 Lo UNDERSTORY -9
Seecelocsneloeneloscatosseloseetosaniosentocentonnel SPECIES
s L Cong: Mnd: Bd :Oma : Cma: Pnds And: And: (List by name, symbol and number
L1 L2 L3 Lk &5 & L7 LE L9 350 of hits)

SNSRI UUMRNND 1. S SUUUR SRR U SUPPR SO

: L : L CMQ' AV\& s Lo Bewd: N w: B'Q( £r°ﬂhm MOOCADUN = 1-5
S1 52 53 5S4 S5 56 S7] 53 59 60 : i

: : : : : : : : : : : Mho&%ghu QSdMid‘g:ﬂda 4.

LA R ARG g Bea e B b - Quibaa b busfu—Cag » (€
61 62 63 6h G5 66 67 68 69 10 Fonbrishylis kipy—f N

Bed i B Beme By L B b: L s Avd:Bray:
70 72 73 T8 75 7¢ 7 78 79 80

KEY INDICATOR SPECIES NOT

;.--o;-.-.; o--:-_...;....:....: ..... -..-.;.-.-;....; RECORDED
Jefbd And ™ v G L Ad B L Qeondae culobe.S
235 9

3
CY
(o7
-

(e
-~
O
(o]

e : : H : H H H o N -A

DL g g A i b iy hd Budes abicana o R:

291 92 93 ok 95 9v 67 98 00 300

Cong * R f g _ VIGOR MEASUREMENTS
—— e —_—d Emg O A
. L :M:M: w g L - =S Jo 3
i 2S5 > >S5 j-_3
NOTE: List overstory species at top of each block 3 ¢ r 2.7 1o =
and circle symbol when deag. LsLitter; Re L ¢4 2.6 {2
Rock; P=Pavement; M=Hoss; = Soil. 5 5 2 ~ 1%
DOT CFECK: 6 s-o 3 1-
Annuals T <53 2 13
8 s 2 g 1-a
Form for recording S_g< 2> ES S
information obtained 10 5 9 =S 2=

in Step One.
Total §I

Avg. Max. 5041 2. w8 le 2%




RECORD OF PERMANENT LINE TRANSECT

>(‘T#&mn , -
Allotment WyeNianrD Date _'._}._&j N7 __ % OKAfoR - €CJ  Cluster No. |
1 2 3 4 s 6 7 8 9 10 Transect No. __ &
:St: . : : H :bhz H H :
T e Teteeselocsslocsctoncelocce il tecentoscetonnns mson 5-
: : L :‘pé :M:M:N: : Pnd - Fnd : Aend: EROSION PAVEMERT o—
11 12 13 b s 16 17 18 19 20 ROCK —
: : : : : :]h: : : HE LITTER 2
Seseeiecselosseltonnetoreetoerclosseiqoseioscssioncet MOSS —
:NM:M:H:W C“‘\s B’ v E—: L PLANT DENSITY INDEX
21 22 23 2L 25 26 27 23 20 30 TOTAL joo
: : : : : : : : : : FORAGE DENSITY INDEX
. St.  crounp cover mmpEX zis_L_
: : OVERSTORY -
UNDERSTORY
SPECIES
Rr:u N g M A—-\J Chq A\A (rList by name, symbol and nusmber

of hits)
: . . . T . . ::*}5: b"‘gr- (X7 M\"bn—\'b«ﬁ --N‘ 3
B by e
51 S2__53 SL 55 65 o7 B J9 60 Pn.,.s...;t:,us w—ﬁ
: : : : : : : ZB ';t =3

[3 4
:61262:63:-1.:35:66:67:68:09:70:&‘“““&[.&@0“}1.&.'
[ ..:Cf“.‘g:....:....:....:.C.ﬂs:....:....:....: D y -
:N:M Pond: Bnd : And :Gmg:Pd: And "Rnnea SP T g = &=~

7272 73 7% IS 7C 17 754‘{9 80 Shchncs SF) wSt * 22 .

: : : : : : : KEY INDICATOR SPECIES NCT
Cescselesesirecstrecnlonssloscelocectonoelosnolonss . RECORDED

CT' T3 _) OO p N
:C«\‘ai : : : : : el Amcan? /’A'

LIl L L U by |0 Tge s

) ] 2 4,15 Yt oo
NOTE: List overstory species at top of each block 3 4»@ -l

ey
and circle symbol when dead. LaLitter; R S 25 04 (=
Rock; P=Pavement; M=Moss; M2 = Soil. 5 "4_,5- Ty 0. G
DOT CEECK: 6 $'5 T2l C oo
Annuals 7 4.0 2L 0O (o
4.’ S 2 .

v Form for recording 9 > 3o 7z
information obtained 10 4'105 2S5 Vs
in Step Ome.

Total a3.F 251 E~1

Avg. Max. 4.1.? st D. 61




RECORD OF PERMANENT LINE TRANSECT

A;Llotment‘-:ﬂm Makqa  nate | _lg.g L‘ﬂ sy OKaPoR.GCT Cluster No.
1 2 3 L S 6 I 8 9 10 Transect Fo.

feeeatecentesenteceatpeentoseaioeesioseeinresiossst  BARE SOIL

:mp.mp. fyp. N\P:R‘i?: Mp. mp. K‘JP:P“[E: MP: EROSION PAVEMENT

11 12 13 14 35 16 17 18 19 20 ROCK
: : : : : : : : : : : LITTER
Sevesleseslessslgocetomecissasionsatoseatoscetessss MOSS
‘WP Mp: WD brae Rp MP. mp: L Ryp: MP:  PLANT DEWSTTY INDEX
21 22 23 2L 26 26 27 28 29 30 TOTAL
: : : : : : : : : : :  FORAGE DENSITY INDEX
GROUND COVER INDEX

1iidu

o

s

OVERSTORY
UNDERSTORY —_g&
, e feeeiteeent SPECTES
: MDD W (\qp.Gd . Cad :Rye: mP: mp: Ryp: Mp : (List by name, symbol and number
w1 L2 L3 L4 L5 Lg L7 L8 L9 50 of hits)

Mg imp imp imp imp P i mp: M Ryp: Ayp

MimpSa $-3,9-n2-§9
51 52 53 5b 55 56 ©S7 58 59 60
oo r ot A =&4wm:ﬁw-2¢

(AP P i g P WP i MD P D : mp : Ry p: Calapognen spp=Col = 2
6l 62 63 6L 65 66 61 68 69 70 ,

KEY INDICATOR SPECIES JOT

: -o-:---.;.-..;-.-.;---.:....;....: cee ...:..-.i RECORDED
:'P“HE: M. mpP: MD . mP . P :WP:E'EP:&Z‘EI': np.
ol 82 53 8L 385 ¢E 7 53 23 90

:NQR W mB T mp NP P imp Rap: Byp mp:
91 92 93 9L o5 06 6T 08 39' 100

:M:M:WQ:"‘:P:M:WPMP:MP:“‘P:MP: lt‘-ﬂ-g 3.0

NOTE: List overstory species at top of each block 3 o 2§ 25 -0
and circle symbol when dead. L=Litter; R= L ©0-a¢g 260

Rock; PsPavement; MsMoss; Dash = Soil. SL [SYy 26 - ©
DOT_CHECK: % 23 R&-0O

Annuals caAs” -
O 25 25 O
Form for recording 2 _O-35 25 O
inforzation obtained : . 10 O-aS 235:0
in Step Ome.
Total 50 _37.0

Avg. Max, 0o RS 35-70




RECORD OF PERMANENT LINE TRANSECT

AllotmentPadaman Mald pate 1115‘1477 By OKafoR -€:CT  cCluster No. __|

-

1 2 3 L 5 6 7 8 9 10 Transect No. 2
BARE SOIL é
EROSION PAVEMENT —
ROCK —
. . . . ] . Moss —
‘i‘ib P-‘l? Al hp '\P : mp: Bror.vp .Gad :MP:  PLANT DENSITY INDEX _ s
21 22 23 2u 25 26 27 23 29 30 TOTAL (®0
: s : : : : : : : : : FORAGE DENSITY INDEX _9S
GROUND COVER INDEX A 4
OVERSTORY m—
UNDERSTORY S
. . . SPECIES
- M NP MP "\P mp: mp: qu MP mp:mp: (hs‘ by name, symbol and number
—L1 L2 L3 LL L5 L& Ly LB L9 50 of hits)

§M‘*:M> Wp D : s M Rep “‘P:"\P:"\P:‘CWMN sep-0Gt = 2
61 62 63 6L 65 66 67 68 69 10 -

:vo-n:ouo-:cnco:- eelepeetivseeloseciee eeleese s

Ryp: P gy ‘L\P“P mp:impimp imp
712713 T8 75 ¢ 7171879 -80

: : : : : : : : : : KEY INDICATOR SPECIES NOT
feecrlesenlecestessslesentonsolossetocsetoosnetonasn RECORDED

.....
Seceeloccele -.-o.-.----.-.--....-.-o-..o.-..o-..:

=MP"~P‘N\.P :MP: Mb: mD: MP: mpP: M :
91 92 93 9h 95 96 67 9B 99 100
: : : : : : : : : : : - VIGOR MEASUREMENTS
" 3 " N " : . . . o . NP . 011?
:Q‘QP:NP:M:MP:Y\Mh:N\Q:”\D:mP:"P: 1_0O-af Lo
) . ’ e 2oy 25O
NCTE:  List overstory species at top of each dlock 3 ©O-as 3
and circle symbol when dead. L=Litter; R= L o-as Do
Rock; PsPavement; MsMoss; Dash = Soil. S or25 e .0
"DOT_CHECK: 6 osas Bl O
Annuals ] o' 269
] Oo XS 2O
Form for recording 2_O-2S 260
information obtained 10 _o-o5 250
in Step One.
Total 2 - B0 X7. ©

Avg. Max. (e X3~ i 2570




RECORD OF PERMANEUT LINE TRANSECT

Allotmentfmdamtn Maka pate _L[H 172 sy OKAPR E-CT  Cluster No. __!

1 2 3 L 5 6 7 8 9 10 Transect No. -
eeeelescaloscslocccteccctocssstecsstonesloseeionenlt BARE SOIL b
S TP 1 b i mp s mpimp: M Ayps Brov: Mo« mp:  EROSION PAVEMENT =
11 12 13 14 15 16 17 18 19 20 ROCK —
: : : : : : : : : : LITTER —
:....:....:....:....:....:....:....:....: .......... MOSS

—
3 S
TOTAL o
FORAGE DENSITY INDEX _SiS—
25 _

: TMD: MP: mpP: MP: MD. WD, Mp: : ML} "\D PLANT DENSITY INDEX

GROWID COVER INDEX
OVERSTORY
UNDERSTORY

SPECIES
List by name, symbol and number
of hits)

m‘. r < -N]'

KEY IXDICATOR SPECIES NOT
RECORDED

D WD PAD: WD MP L WD, m§ MD: M i MP

9Y 92 93 9h 95 95 9” 28 99 200

M*\DM lL\gxrvx.p M) Mp : MP:MD;MD; 1p-a;c "'-zs'-a
' To2.0- >0 3o

NOTE: List overstory species at top of each block 3 _» 3¢ 2e ©

and circle symbol vhen dead. L=Litter; R= L o s 26-0
Rock; PsPavement; M=Moss; Dash = Soil. S O-as P
M: 6 o Y 2C O
Annuals 1o as 3 O
8 [ X 2 (=
Form for recording 9 _o-ags 5C-O
information obtained 10 Oag 36-0
in Step Ome.
Total 2.5 35(- o
Avg. Max. o 3s 35 &o




RECORD OF PERMANENT LINE TRANSECT

Allotmeutt‘m Baswenp Date _j_b9177 By Clkarvil - €-¢-J  Cluster No. I
y 2 3 L _ s 6 1 8 9 10 Transect No. __|

Seeeclescnlescnlorscelocoelrsecloceslocselosenionnntl BARE SOIL
:Fh ;Jac: T Fh . Fb 3% Bb . Jac Fb . Fb:  ErosIon PAVEMENT

11 12 13 1L ) 16 17 13 19 20 ROCK —
: : : : : ) : : : : LITTER [
MOSS =
JM- F-b Fh . Ju-.w. Sae: The: Jnc: INEs +-b PLANT DENSITY INDEX __ 9 &
21 22 23 2L 25 26 27 23 29 30 TOTAL oo
: : : : : s : : : FORAGE DENSITY IIDEX ___q_‘L
D ceefsseclesesieecetatectoseelosesiseeriaceetocent GROUND COVER INDEX —_—Je
TA.«_ UL: Fb:Jac: Jac. Jae: dac: JAc: T OVERSTORY =
31 33 23 3u 235 3¢ 37 4435 39 Le UNDERSTORY il
:_._...: ..... R TS PR R FECEEERTRE PYPRE SPECIES
;DAL JAL, JAL.JA(. JM- L- : L. L :Jac: JM (List by name, symbol aand number
L1 k2 L3 Lh L5 Lo L7 L8 a9 50 of hits)
evseteveelocee ... al.

1JAC: Jac: JAC: TAC; TAC, J6c., .Tp.c Tac, 1A I AC J;rd(mm CergDeyss Jnce 75

1 2 3 5S4 55 6 3
5 5 : 2 : : : 2 : 2L : 2 : 2 : : -Flm&"ilgf\l I-'S c-l.'c-lu;l'ema-Fb-L‘

. . . . . . . . . .
“l.-u.ounuconuoo-u-o-o-on.o---.--l-u‘-c-l---o'.

A e Tac: Tac: Tac. Ine: Jac s Jhc; Ine, 3a6  Uvena lobata —UL—
61 62 63 6u K5 6E 6T 68 69 _ 70

Avyparr ‘mn niq n v«:{ucl.-c\'{fn-“w-

:;---:--.-:-...:-c..:....:...-‘--..::_--:.---' see

JAc, . L :T~<£-z.; Lo . Jac: Iac . JAC.. .M(.
T T2 73 74 15 7¢ 77 18 79 80

KEY INDICATOR SPECIES NOT

TA-( Shc.JAL, JAL_JAC .mz Tae U‘\u? Hs«» Jnc. .

8l a< n3 Gl 45 55 £7 83 .2 90

laseelseeelececliacenliosarisserlseselcenetosealocant

:9BL  JAC : JAC: JAC JA( . 3ac. .Jhc IR, -.»(. Jhc-
91 22 93 9k 95 96 ©7 98 99 100

VIGOR MEASUREMENTS

— e Tt e ¢ JAac b
s C: JAC: JAC: JAC: IAC: JAC: Jac; JAcdAL. JAG ] 3.0 =
2 34.0 2, . 3e
NOTE: List overstory species at top of each bdlock 3 34-0O Y
and circle symbol wvhen dead. L=Litter; R= L 2.0 3O
Rock; PePavement; MsMoss; Dash = Soil. S 33.C 2 4
DOT_CEECK: € _3as-o s
Annuals 7 Ay O 3.4
8 243-0 2- 2.
Form for recording 9 3 0O Z 3
information obtained 10 _3e © Do =
in Step Ome.
Total 2,44 O ?,12. 2
Avg. Max. D ipe 4 2. A -




RECORD OF PERMAMENT LINE TRANSECT

AllotmentMimman BassoncDate _l_L’_-_S_‘_, a7 By OOmtont- E.c-5  Cluster No. |

1 2 3 4 s 6 7 8 9o 10 Transect No. __ =
:o_:o-:.—.o-:o‘c_t-l-_o.-:o’oca:;oo::ou::cc:u‘:-.::oo: WSOIL —
; JRC  JAC, IAC, DAL, JAC, IAL . DAL Jie; YA, JAC.  FROSION PAVEMERT —

11 12 13 1k 15 16 17 18 19 20 ROCK

: s : s : : : : : : LITTER 3
HER S RUP P elesreiesecisseelosealoseciosent MOSS -
me: P FL FL . Sac: Tc IAC; JAc: IAC; TAC  PLANT DEWSITY TWDEX a3

21 22 23 2L 25 26 27 23 29 30 TOTAL s ©
: : : : : : : : ; : :  PORAGE DENSITY INDEX a1
! teeZeceelesceiieastesecttoanas .ees: GROUND COVER INDEX LoL
L LU LU S IR R L Sae. Haps Hyps Hy OVERSTORY —

31 32 33 2u 3B 3% 3T JB 39 Lo UDERSTORY 933
:....:....:....:. B R R PR TRE PRSP egeet SPECIES
: Jac: Ine : JAc: L- N S R R -”“- h": List by name, symbol and nurber

L1 ﬂz L3 4L L5 L& L7 e L9 50 of hits)

;-f'b :F-L ':\-M. u]_. :!_FC ._\-.g.c.:j-;:(._ -UL-..).';L..:I;;. Jordn\oq Cm\l)c\'.\c.s- JK'/
51 52 S3 S4 55 56 ST 58 59 60

; ; : : " - " : : : : Pmbrictyls dickefima -Fb-1=

Thc.ThC . Tac . The; SAc: TAC, 3ac, Inc, TAL; 3 Llrena lohata —uUL- |
61 62 63 6L 6

T0 .
: : 'H]Parrlwnr(.q n V\lu(!‘d‘o-“jp;

:oocu:..c-:.-..:--a.:.-o-’ eceeleseclrecnlonnne

:Tie: Inc: Jarc: TAC: TA(—': 'Thc;ﬁwz JAC, TAC, T‘\C-
13 72 13 7% 75 7¢C 11 1819 €0
. . . . : : : : : : : KEY INDICATOR SPECIEZS NOT

:;_-..-:...-:....;....-....;.-..:....;. BEPEAREREEEE RECORDED
e Jae. Taee L, L. L Jnc. Jace TRc: Tre,

ol 82 63 gk o5 6 &7 63 <3 20

ST The: Tie: TAC: AL, TAC: The Tae: Ife: UL:
91 92 93 94 95 96 67 98 09 100
: : s : : : : : : : : VICOR MEASUREMENTS

- —t e s ,————0- A-C '- k
_ch. . Ime . Jae, Tme, Tne. Tpc. Tac : Tne The: 3¢ 1T 2o o >
2. 26.0 24
NOTE: List overstory species at top of each block 3 234..C EX
and circle symbol when dead. LsLitter; R= L 2. 3. 0
Rock; P=Pavement; MsMoss; Dash = Soil. 2 130 -0
DOT CHECK: 6 2c o 2 A
Annuals T3>0 XY
3 ZZ.0 3 -2
Form for recording 2360 S 2
informetion obtained 10 G () a2
in Step One.
Total 24).0 -2

Avg. Max. b O .22




RECORD OF PEPMAMENT LINE TRANSECT

Allotment Pamaw Bag me Date 11\5‘”!7 By Cokafelt .Ec-7  Cluster No. {

1 2 3 L s 6 1 8 9 190 Transect Fo. _ 2

Seevslecseieccclocsceloocelrcnslosonlosoelsoeelooeel BARE SOIL

HYP Hyp. P . Fh. L . L . HNP URGTIAg: JAc-  EROSION PAVEMENT —
ll 12 13 1k 5 16 17 18 16 20 ROCK —_
: : : : : : : : : :  LITTER 1O
...:....:....:....:....:._,_..:....:....:....:..... MOSS -
ﬁ-ﬂcl

JAC: TAc: Ihe: Inc:Jae; L . L : Fb: PLANT DENSITY INDEX

21 -220 23 2L 25 26 27 23 29 30 TOTAL TSS
: F : : : . : : : : : FORAGE DENSITY INDEX __S9O
Do sesiesseleseeleane seleceslecenlosecloenetonnet GROUND COVER IMNDEX i O C-
:-F') :c*, J“L -A‘ J’\g uL: UL: JAG.J“".J u‘-{ OVERSTORY —_—
31 32 33 3k 35 36 37 ;18 39 L2 UNDERSTORY —_—] e
Teeeeleceelosealonseloroeizrecioeenistesisoeeiss . SPECIES
:Tacs JAC: TAC: THG -‘Mx-”’"‘--’""‘f "’*"— T’“‘ TA<, (List by name, symbol and nuzber
~L1 Lz L3 Lk L5 L& L7 LB L9 50 of hits)

Seeselesretecesteeertecseteesstosestoocetoncetonne

TRe. UL UL, L. L. L Jac.dae Bh: Pb: Rubvidyls diclhiua=Fbetl
S1 52 53 sSb 55 56 ﬂ 58 59 60
: : : : : : : : : ‘H‘Ibr.rrtw.“;o fﬁvgc\-n‘b-ﬁp..z

. .
secten eieeces

JAC: TR IRL: ,M JAc. u-c. JAC JAC She . PLYX Llw‘m\c\ io‘&.\{q < UL~ &
61 62 63 64 G5 6€ 7 _68 69 170
. . : . . . < : H B : T"-\\"CI K3 Ko Ceo |\qQ‘QMC'$-£7

PoooE ' e : : e XEY INDICATOR SPECIES NOT
. siselisesiizesiizests SRPTPPPR RECORDED
L. L JAL Ja.:, T»\r Jhc. .m:. Jme, Jac

—5I " 55 B T 5 erz 33

. . . . . . .
Seece el eeselescslescele seeloseclocsclonne

Tac: Tac: Fhe LlL L 1% F—s Jac: T»c:-k-:
91 292 93 9ok 95 96 ©7 98 99 100
H : : : : B H : B H . VIGOR t_t_msumm

d—Tt + . + -+ + : ] o IA-
IR . JRC TRC; JTAC.. TAC:TAC.: Tac; Jac: JRc: TahAc 1 2. S c. o
2 3.4 2c <
NOTE: List overstory species at top of each dblock 3 3 o b
and circle symbol when dcad. L=Litter; R L N 360
Rock; P=Pavement; MsMoss; Dash = Soil. S 3.2 R )
DOT_CHECK: [ 20 AT O
Annuals T 2.4 24:¢
B 2.} EX7 )
Form for recording 9 22 3c &
informetion obtained 10 %D 34.. O
in Step One.
Total 324 2420
Avg. Max. 2, 2y, TS




PECORD OF PERMANENT LINE TRANSECT

AllotmentHiGy FecSsT  Date | 1}7 / 77 3y OKAfA E-C¢T.  Cluster No. !

1 2 3 J 6 7. 8 9 10 Transect No. __/
:P{z: : : : : : :
Seeecseccstocnslevsetgeceioces Seecselessniocvel HEXRER] WSOIL cumm——
: : b )D [ L 1-— L— !0: EROSION PAVEMENT —
11 12 lh o5 16 17 18 19 20 ROCK —
: : : : : : : : LITTER :zQ
laeeslesaet b'°b'° ..: ........................ H MOSS ——
 Dro: Dip: UL T prane pensTTy mpex 20
21 22 23 Eh 25 26 27 23 29 30 TOTAL f oo
s+ &t & o1 i N3y, FORAGE DENSITY INDEX RO
Toeeteeestaceciereeinesetereetareeiogrer b .Y, GROUND COVER INDEX 100>
e - L L. Do, L—:L—:_’)iQ : : OVERSTORY 1z
31 3¢ 33 3 35 36 738 39 uc UDERSTORY a3z

sl = L : : : . L . : (List by name, symbol and number
1 ) _ of hits)

: : : : : : : : : : : E'EJ*'-;‘: Z":ks: &' "'P(-S'l

S o 100 YO MY Sy Y !)Eog.._g#&s mespl Lons Poa I
51 52 St 55 56 6

23 5753 59 0 R
: : : D‘r:[@e‘f%‘,ﬂt@cq —-DN: (¥R

e i Goffen opp —~Gofn
6y 62 63 6L 5 66 67 68 60 70 CfOc.¢ Giinensss -G/
: : > : B H : : :b : HE i i Spp -
:ki?:....:u.oﬂxol-c:oPl&Y:-ct':'OOQ: -un:colcou:to--:

.%y: ;L s :bic: s o n"?.ﬁcchn&'q N AP 3
T 712 73 7% 75 75 17 78 179 80

: : : : : : : : : : : KEY INDICATOR SPECIES NOT
Seseetessetecesioecstosesiossatoeceslonsetonsatonant RECORDED
s L : : : : : : :

A"-Lau‘ a —=p . Ae .
..... ...L:'..';..‘.;.L.-‘_...L.-D.‘.o 'LL\II’—Q*-&.,(‘G. - &Az

: VPt : : vp VIGOR MEASUREMENTS

— — cef -
:L:L:B\):‘-:L-: :DD:L—:I—: :_M QIO

Form for recording
information obtained
in Step One.

i 2.0 2.0

2 X u-l 20
NOTE: List overstory species at top of each block 3 4.0 ol i N
and circle symbol when dead. L=Litter; R= b a2 s =2 2

Rock; P=Pavement; M=Moss; Dash = Soil. S a0 fres 2.0
DOT_CEECK: 6 2.0 ) =2.<
Annuals T a.-C - O 7. ©
§ o C £ O 2

D20 y-O — -

- 7 7

= hNO
o

Total 20. 4 Q-0 To&
Avg. Max. 2 -Ciq b bw 7 0o




RECORD OF PERMANENT LINE TRANSECT

Allotment Hw RREST Dnate _l‘[_'l_-: l:zz 3y Okaerp .E.c 3. Cluster No. J

1 2 3 L S € 7 8 ) 10
Pe Nl Ci ol 'C‘LL. 2 ododt_l_ :
11 12 13 1L :5 16 17 18 19 20

.I.J. .....
UL Ca.(..Co_LCtr;—Co-‘- [

h2 L3 N4 LS g

seelesvelonce

Ll

z't‘ia..&;..!-: ............ L’::‘C;"‘L’z.a-:
53 55 ‘ 56' 59

g

10

Transect No. 2—
BARE SOIL
EROSION PAVEMENT —
ROCK a—
LITTER 39
MOSS i
PLANT DENSITY INDEX a8l
TOTAL jo°
FORAGE DENSITY INDEX _é.l_s__
GROUHD COVER INDEX _Eo_
OVERSTORY !
UNDERSTORY S
SPECIES
(Lzst by name, symbol and nuxber
of hits)

Pevis (feen ) <opa Po = 11t
N‘f‘lku’d (’ﬁm)‘f" Ne - |
= CD:/- s
Q'rtf:LMW asl
&0 landea et éaz =
. o =Tl = [
¥- Srp -.Psy - 2

Y che

f_g‘\-ﬂ U-mgu .fn-éu- //
bndel,q 'f"’-""*f““f\-—’_{r - /
KEY INDICATOR SPECIES NOT
RECORDED '
ut

u

aca

Adow coensc Spp

: : : : : e @Nq Cra D F‘b(—"" '
01 92 93 9k 95 95 67 938 99 100 Vilix olovrans -
N N . £
P L :kag;k:&:%r:@ : 1 2.0 [ C- 2
2_2¢rp 1% X £
NOTE: List overstory species at top of each block 3 ~o.¢ el Lo
and eircle symbol wvhen dead. l=Litter; Rs L 2.2 =N £
Rock; P=Pavement; MslMoss; Dash = Soil. 2 el P < O
DOT CEECK: g.-o Lol ¢ - S
Annuals 7 -0 “w® __u-S
5 2.0 @ o e
Form for recording 9__2-© 40 € o
information obtained 10 2.-9 LX) S - O
in Step One.
Total 2024 404 Co-b
Avg. Max. (iach.! Lo BT %-Cb S.cb

(hema)



RECORD OF PERMANENT LINE TRANSECT

Allotment F_hgysuzgs_r_ Nate !/ __[ 7 [72 By O Kpfor E-¢-5  Cluster No. /

1 2 3 L s & 7 8 9 10 Transect No. __ 3
:KS: : : : : : : : : :
teecsteseetoccefocccloecsloceniocssctoccsliocentocns? BARE SOIL —

: : UL: NP:N UL, NP:NP:UL YL ,UL s EROSIOR PAVEMENT —

1) 12 13 1k 5 16 17 18 19 20 ROCK —
: : : : H : : NP eG' ;Io'é'sfm —&1

PLANT DENSITY INDEX
TOTAL 100

: : : : : : : : : : :  FORAGE DENSITY INDEX _S3

§ teeleveelececlovsestesecleceelocccioecciocseloncn? GROUND COVER INIDEX _&Q_

: L EG: L. VP D NP NP X EG: L OVERSTORY T
31 32 33 34 3 36 3r 3B 39 Lo UNDERSTORY 7

Seveslecenlonssloces R T e e et B SPECIES

sl L LGl L L. 8or L. : (List by naz:, symbol and nurber
L1 Lz L3 LL L5 u¢ L7 48 L9 50 of hits)

: : : : : g : : : : : Kha a Sza_-gdﬂus:é.-ﬁ = [
;-...:-.-.:.--.:--..;.C:c.’f.-..;C:b-+:-...:...-:-.V-:): Ur(‘:q‘ Lc—‘ne.-tf\..UL- I
. o -

sl by ice L G: : Rococdns hadmoBoks |
S1 52 S3 54 55 56 57 53 59 60 Nesogedonia Pqp'un.d-ftrﬂ.-ﬂPﬂ:
: : : : H H C:;-F H Cb'f Ar LY = ~ -
Sepoeelteceslosnelosesioesatosectonelloneelocnatonnds chotvra Spp - P 2
A L :EG: E& L: L : : L NP :C&A‘LC;S::‘(Q&)\@JM s‘{--.Z.XMI
61 62 63 6u K5 66 67 68 69 710 A2S HJYuL NS e EGa Y
<, e C =

: : : t : : : : : : : c&%i =np gﬁ [l
:....:-...:....:.Cﬁ{-:....:....:....:....:....:....: ha. . . “ ot -
NP LEGTL T paephia bearnsis-ion

Y- TN KEY INDICATOR SPECIES NOT
N TR L f RECORDED

LS

. EG NP : : ‘ Lot b( © SPOYEWS NF'(‘V :S\_,

9102 93 ok 05 98 57 0B 09 100

T 1 ¢ _ VIGOR MEASUREMENTS
- - - et . . - M

. L. NP L. &G Ad; UL L. L :Lo: 1 4 2.C (<

2 __4-% a6 4 C

NOTE: List overstory species at top of each block 3  , .4 S [7Rg~}
and circle symbol when dead. L=Litter; R= "R 2-G [

Rock; P=Pavement; MsMoss; Dash = Soil. S _4-O ) w0
DOT_CEECK: 6 4.o s [P
Annuals 1 o2 2.2 4-0

8 L .

Form for recording

'EV
m
0
i

G 10[°

information obtained 10 (2 20 s

in Step One. !
Total Y- o 2. o ne. (™
Avg. Max. 42, [é] 2.2 y.. ©




RECORD OF PERMANENT LINE TRANSECT

Allotmentm‘_z_‘f”sls weedtPDate _‘_L?. 2. € |77 By OKAfol & T . Cluster Fo. /

1 2 3 4 s 6 7 8B 9 10 Transect No. __[
Pho : : : : : : : : :
tesecteccstecsalocce e leceslressteccatecasionanl BARE SOIL Ts)
LY cle, Licz. &z cm L L. L. Emoston PAvBMENT —
11 12 13 It 15 16 17 18 10 20 ROCK 7
: : : : : : : : : : : LITTER sh
Secsciecsslesesloceniossalogosioccaionne ....:E".%: MOSS -
: L:L:L:L:L:L:C&:L:C‘[:' :  PLANT DENSITY INDEX - W)
21 22 23 2L 25 26 27 23 29 30 TOTAL X<}
: s : : : s : : : : : FORAGE DENSITY INDEX
S ceslegesleseslesesireesloeseloececiosceioscsloncns GROUND COVER INDEX
:CQ.:L:L:L-:L:L:L:L:Q‘[:L.: OVERSTORY
21 32 33 3w 3% 3% 37T 3B 39 LO UNDERSTORY
TR 7o+ SO SRS SN SPECIES
:%rsr:l—: s L.ul L L. L :'—:E_ (List by name, symbol and number
Ll L2 L3 Lk L5 L L7 LB L9 5 of hits)
: : : : H : : H : : Cr';"/:n zomba.cz‘g‘g_gz =3

Palipeis hibens's Be: &
Urena (phata = uL 3

!_’ L x_Q'r_Q'Lii"t'_'i"'-"i A4 N L

: : : : . : : KEY INDICATOR SPECIES NOT
teseeteecetoccetesentonns feseelecertesratensatons RECORDED
: l—. 4‘!5 Ll R &P\" Q R Adansoanla s&m'f‘aﬁ pd
81 2L 15 €687 63 159 90
: : : : : : &’YCPCWMLS wﬁh‘-/!""é:AM

91 92 9h 95 9F97 92 09 100

: L L:L_: Q: L &qr&drémer 1

[ oo o L s
2_ 49 (S]] | ©
NOTE: List overstory species at top of each block 3 4 & S | ™
and circle symbol vhen dead. L=Litter; R= L [P 5.2 (3
Rock ; EP=Pavement ; MsMoss; Dash = Soil. E o P -
DOT CEECK: C 2 S-S \* ¢
Annuals 12 L1 LS
8 .5 <3 Lo
Form for recording 9 S o X< L S;__
information obtained 10 g S0 (RS
in Step One. R
Total sO.o  Shg 153
Avg. Max. _S.nc  S-cf 53




PECORD OF PERMANENT LINE TRANSECT

Allotment Rrelofsis wopt) Date _ LI_ 26 [77 oy Oiafor €T Cluster Fo. /

1 2 3 L s 6 1 B 9 10 Transect No. ___ 2=
.pl'& H : H H H H H H H _
$sevetececloesceloveriescrloscoloveanle elescslecen? BARE SOIL
R A A A A A S X AR L : EROSION PAVEMENT 10

11 12 13 1L 35 15 11 18 19 20 ROCK —-—
Bl e —=L—
: "'2'2-'-'2'2'_'2'&'2'1;’Z'L'.'Q'EL'Q'L-"i L ". PLANT DENSITY IDEX &0
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