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Program Studi Biologi macaque at the Tangkoko CFMU, (2) identify the habitat characterize of Crested
Program Pascasarjana black macaque at the Tangkoko CFMU, (3) analyze the correlation between

Universitas Negeri Manado, | Crested black macaque density and habitat quality at the Tangkoko CFMU. The
Tomohon, Indonesia, study was conducted from January to March 2020 in the sothern of Tangkoko
Email: emaneasa@gmail CFMU, North Sulawesi. The data collection on the density of Crested black
macaque is done by animals directly inventorying through surveys in the field.
Observations are carried out by walking at speeds of 1 - 1.5 km / h on each track
and stopping at every 100 m to observe the surroundings. Data recorded is the
number of individuals found using the line transect method. Vegetation data
collection method used is habitat quality data collection carried out by making
sample plots measuring 25 m x 25 m for tree level observations in lines with each
distance between plots is 250 m. Data recorded for dominance of vegetation are
species names, number of individuals, and diameter at breast height of trees. The
results showed that (1) the population density level of Crested black macaque was
15 individuals/km2. The highest amount of density is found on the D4 was 72
individu/km2, the lowest on D1, D5, D6, and D7 with no macaques; (2)
vegetation analyzed at 45 plots were important value index with the highest value
of 86,95 is Ficus variegata on line D7 for tree level, and Theobroma cacao for
pole level with highest value of 120,80 on line D4; (3) the correlation between
density of Crested black macaque and habitat quality that shows a positive value
based on the Pearson correlation test. Further research is needed to determine the
relationship between population density, habitat disturbance, and hunting
pressure.
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Introduction Management Unit (CFMU) is one of the

conservation areas in North Sulawesi and the
. The Cre§ted black macaque (Ma_caca only one in Bitung City. At the Tangkoko
nigra) is a species of Macaca that is endemic to CFMU, the largest population of Crested black

the Shulawe_si IIsland,fwhosehdistrilbution is Iimite(rj] macaques was estimated to be 1,951 individuals
to the mainland of North Sulawesi, Lembe (Palacios, 2011).

Island, Manado Tua Island and Talise Island
(Whitten et al 1987: Supriyatna and Wahyono,
2000). The conservation status of this monkey is
critically endangered based on the IUCN red list
(Lee et al, 2020). The level of animal endemicity
in North Sulawesi is higher than other areas in
Sulawesi. The Tangkoko Conservation Forest

The disturbance of the forest habitat can
cause disruption to the wildlife, especially fruit-
eating primates. The largest proportion of
Crested black macaque feed is fruit, but based on
the composition of the feed this animal is
omnivorous which also consumes leaves,
flowers, seeds, tubers, as well as insects,
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mollusks and invertebrates (O'Brien and
Kinnaird, 1997). The Crested black macaque
population is strongly influenced by habitat
changes in the Tangkoko CFMU because the
largest habitat and population in North Sulawesi
is only in this area. The density in the Tangkoko
CFMU decrease 78.48%, from the data
comparison of the studied in 2010 and 2017 from
44.9 individuals/km? (Palacios, 20011) to 9.66
individuals/km? (Febriyanti et al., 2019), data
collection was focused to the northern side of the
area, it is recommended to conduct a density
study of the Crested black macaque in the
southern part of the Tangkoko CFMU so that the
data obtained is more comprehensive. Data of the
Crested black macaque on the density level and
the quality of the habitat in the entire area are
needed to develop a better conservation strategy
for this critically endangered species.

Research conducted in the southern part of
the Tangkoko CFMU to analyze the density level
of Macaca nigra in the southern part of the
Tangkoko CFMU. We did characterize the
habitat which include composition, and
vegetation structure in the southern of the
reserve. We also analyzed the relationship
between habitat quality and population density of
the Crested black macaque.

Materials and Methods

Study site

The study was conducted in January to
March 2020 in the southern part of the Tangkoko
Conservation Forest Management Unit CFMU),
that geographically located at 1°31.325° -
1°27.782°N and 125°8.192 — 125°14.898E, and
included in Bitung City, North Sulawesi
Province, Indonesia.

Map of
Study site
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Figure 1. Research location
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Materials and Tools

The research material is the Crested black
macaque (Macaca nigra) and habitat
components in the southern part of the Tangkoko
CFMU. The equipment used are binoculars,
GPS, range finder, compass, meter, rope, tally
sheet, the Tangkoko CFMU maps and computers.

Data Collection

Data collection was carried out on seven
lines transect survey (Buckland et al., 2015) that
were made systematically throughout the
observation area (Figure 1), covering various
types of habitats at an altitude of 0 - 1000 m asl.
The length and width of the path are varied
between 1000 to 1500 m, adjusted to the
topography conditions and area boundaries.

Vegetation data collection using the
plotted path method. Sampling plots with a size
of 25 x 25 m to collect data at the pole and tree
level. 45 plots were made in each observation
path with a distance between plots of 250 m. Data
collected for composition and dominance were
species name, diameter at breast height and
number of individuals.

Macaca nigra data collection by walking
on line transect at a speed of 1 to 1.5 km/hour.
Observers will stop every 100 m to observe the
surroundings and hear the presence of animals.
Observation time is in the morning between
06.00 to 11.00 and in the afternoon from 14.00 to
17.00. The data recorded is the number of
individuals or groups of monkeys, and the
perpendicular distance from the line transect.

Data analysis

The density of individual monkeys can be
done by analyzing the number of individual
encounters in a group of animals during the
observation. According to the National Research
Council (1981), the individual density of the
Crested black macaque was calculated using the
equation: n

2wl

Where: D density, n number of
individuals/groups sighted, w = width of one side
of transect (km), and L = transect length (km).

The quantitative parameter used is the
Important Value Index (INP) to express the level
of dominance (mastery) of species in the tree
community. Some equations for calculating INP

(Mueller-Dombois and Ellenbergh, 2016):
Density (ind/ha) = Number of individuals of species (ind)
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Total area of sample plots (ha)

Relative Density (KR) (%) = Density of a species x 100%
Density of all species

Dominance (m?/ha) = Number of basal area (m?)
Total plots area (ha)

Relative Dom. /DR (%) = Dominance of a species x 100%
Dominate all species

Frequency = Total number of plots species presented
Total number of plots studied
Relative Freq. (FR) (%) = Frequency of a species x 100%
Frequency of all species

Important Value Index (INP) = KR + DR + FR

Basal area of a species = ¥ nd?

The relationship between Macaca nigra
density and habitat quality in the southern part of
the Tangkoko CFMU was determined by the
Pearson Correlation test.

Results and Discussion

Macaque Density

The Crested black macaques in the wild
usually live in large groups with the number of
individuals ranging from 20 to 70 individuals
(Supriatna and Wahyono, 2000). The density in
seven line transect with the total survey effort of
67.55 km, resulted from 49 days of effective
surveying, the density of Crested black macaque
in Tangkoko was 15 (0 — 72) individuals/km?
(Table 1).

Table 1. Density of Crested black macaque in Tangkoko.

Transect Length of Density
transect (km) (invidu/km?)
D1 1,50 0
D2 1,50 15
D3 1,50 15
D4 1,50 72
D5 0,75 0
D6 1,40 0
D7 1,50 0
Average 15
Total 67,55

Note: D1,....,D7 = Duasudaral,...,Duasudara?

The highest density of Crested black
macaques was found in lane D4. The location of
the lane D4 is at the foot of Duasudara mountain
where borders with the community plantation,
and even some plantation crops are planted in the
Duasudara Nature Reserve. The probability to
records the monkeys is high. According to
Lengkong (2011), Crested black macaques often
visit plantations and eat the plants which planted
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by the community, so the monkeys are
considered as well as pests to the crops.

The lowest or no encounters with Crested black
macaques in four observation lines are D1, D5,
D6 and D7. The location of the D1 has a habitat
type of shrubs and weeds so it is not possible for
animals to be able to use it as a shelter from
predators, for feeding, and other daily activities.
While on the observation lines D5, D6, and D7
with habitat types of the secondary and primary
forests, the high activity of human caused the
Crested black macaque to avoid.

The density of Crested black macaques in
the southern Tangkoko was 35.6% greater than
the study in the northern Tangkoko in 2017
(Febriyanti et al., 2019) which used the same line
transect method, the density is 9.66
individuals/km2. Differences in density can be
influenced by the total length of the transect,
122.50 km (in 11 lines) compared to 67.55 km (in
seven lines), the number of repetitions, the time
of the study, the ability to detect animals and
differences in habitat conditions between the
northern and southern parts of the Tangkoko
CFMU.

Habitat characteristics

Vegetation analysis of 45 tree observation
plots on the study area, the results were 112 trees
from 42 species at the poles level and 427 trees
from 72 species at the tree level. The dominant
species with the highest VI is Theobroma cacao
at the poles level, and trees is Ficus variegata
(Table 2.)

Table 2 shows the highest INP value at the
poles level in all transect is Theobroma cacao of
120.80 on D4. Theobroma cacao or cacao is a
plant cultivated by the community, although the
status of the area is a Nature Reserve which does
not allow any human activities include
agricultural, but community crops have
penetrated into the Duasudara forest. This is in
accordance with the statement of Lengkong
(2011), that the surrounding community's crops
has penetrated into the nature reserve area to be
planted with crops including cocoa.

The highest INP at the trees level is Ficus
variegata with a value of 86.95 on the D7
transect. According to Pamekas et al (2015),
Ficus variegata is the top third favorite forage
tree for Crested black macaques from 22 species
of foraging tree recorded. This indicates that
sufficient forage trees are available in the
research path.
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Table 2. The highest Importance Value Index (IV1) at the poles and trees level in each line transect

Line Level Species Family KR(%) FR(%) DR(%) INP
D1 Poles Polyalthia sp. Annonaceae 40,00 40,00 35,90 115,90
Trees Spathodea campanulata Bignoniaceae 34,38 6,06 36,30 76,74
D2 Poles Trema orientalis Cannabaceae 26,32 12,50 15,62 54,43
Trees Aglaia sp. Meliaceae 15,38 7,14 16,20 38,72
D3 Poles Ficus ampelas Moraceae 16,67 17,65 27,51 61,82
Trees Canarium sp. Burseraceae 2,92 37,80 4,03 4475
D4 Poles Theobroma cacao Malvaceae 47,37 25,00 48,43 120,80
Trees Homalium celebicum Flacourtiaceae 5,00 3,23 50,98 59,21
D5 Poles Aglaia sp. Meliaceae 25,00 16,67 24,23 65,89
Trees Syzygium aromaticum Myrtaceae 15,79 15,38 15,07 46,24
D6 Poles Gliricidia sepium Fabaceae 30,00 22,22 36,98 89,20
Trees Ficus sp. Moraceae 6,67 9,09 64,70 80,46
D7 Poles Ficus variegata Moraceae 23,08 11,76 35,25 70,09
Trees Ficus variegata Moraceae 35,00 13,79 38,16 86,95

Note: KR = relative density, FR = relative density, DR = relative dominance, INP = important value index

Relationship of macaque Density and Habitat
Quality

The life of wild animal is very dependent on
the quality of the forest as a habitat to find the
food and sleeping tree. The relationship between
population density and quality parameters can be
seen in Table 3.

Table 3. Relationship between Crested black
macaque density and habitat quality.

Population  Habitat Correlation  Direction
parameter  quality and
parameter strength of
correlation
Density of Poles INP 0,479 Mode_rgtely
Crested positive
black Trees INP -0,259 Weakly
macaque negative

The parameters analyzed were the density
of the Crested black macaque and the Importance
Value Index for habitat quality had a positive
relationship with a weak correlation level for the
poles level, but the macaque density and tree INP
had a negative relationship with a weak
correlation. These results indicate that the
population density of the Crested black macaque
is not strongly influenced by tree dominance, but
other habitat quality factors might be more
influential. As seen in transects D2, D3 and D4
which have a high density of Crested black
macaques with a high diversity index in the same
transects. This shows that the Crested black
macaques tend to prefer a more diverse habitat to
meet their needs for food, rest, and sleep, which
is supported by the results of research by O'Brien
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and Kinnaird (1997) that the diversity of feed for
Crested black macaques in Tangkoko reaches
145 fruit tree species.

Conclusions

The density of Crested black macaque (M.
nigra) at the study site is15 individuals/km2, with
the highest density on transect D4 72
individuals/km2, the lowest density without
recorded is on transects D1, D5, D6, and D7.
Analysis of the highest INP is Ficus variegata
with 86.95 value. The availability of forage trees
in all line transect was an average of 48.00% with
the highest presence in D7 and the lowest in D5.
The relationship between Crested black macaque
density and habitat quality showed a positive
correlation on poles level and weakly negative
correlation on trees level.
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