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Abstract. The Merangin Geopark area in Jambi features a rocky river with a fast
current, creating a unique habitat that promotes ecomorphological adaptations
among the resident fish species. The objectives of this research are: (1) to
document the fish fauna of the Merangin Geopark, (2) to determine the [IUCN
conservation status of the identified species, and (3) to analyze the
ecomorphological adaptations of fish in the Merangin Geopark area. Sampling
was conducted in August 2021 at four stations: Simpang Parit Village, Air Batu
Village, the wood fossil area, and the Island Rock Area. Fish samples were
collected using various fishing gear, including traditional fish traps, gill nets, and
fishing rods. Fish identification was carried out based on meristic and
morphometric characteristics. The conservation status was determined using the
IUCN Red List. The research findings revealed a total of 28 fish species,
representing 25 genera and 11 families. According to the IUCN Red List data,
the conservation status of fish in the Merangin Geopark includes the following
categories: Not Evaluated (six species), Data Deficient (one species), Least
Concern (18 species), and Vulnerable (three species). The fish inhabiting the
Geopark have developed various ecomorphological adaptations, such as the
ability to attach themselves to surfaces like suckers.
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1 Introduction

Merangin Geopark is a UNESCO World Heritage site located in Merangin Regency,
Jambi Province. It is part of the UNESCO Global Geoparks Network (GGN) [1]. The
management of the geopark integrates three types of diversity: geological diversity (ge-
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odiversity), cultural diversity, and biological diversity (biodiversity). Currently, the fo-
cus is primarily on geological heritage, which includes fossilized flora and fauna as
well as pristine geological rock formations found in areas such as Air Batu Village.

The management of the geopark is anticipated to provide benefits in the areas of
economy, education, environment, and socio-cultural aspects for local communities.
According to [2], the income of residents in Air Batu Village increased between 2010
and 2016 due to tourism development in Merangin Geopark, particularly through roles
as rafting operators and tour guides. Extensive research has been conducted on the ge-
ological diversity of Merangin Geopark, which includes sites such as Kumbang Lake,
Pauh Lake, fusulinid fossils, brecciated and faulted rocks, granodiorite granite, and con-
glomerates. However, other potential areas, such as cultural and biodiversity aspects,
have received less attention in research. The geological diversity of Merangin Geopark
is primarily located along the Batang Merangin River and encompasses several water-
falls within the area.

The Batang Merangin River originates from Kerinci Lake and flows into the Ba-
tanghari River in Jambi. This river is characterized by fast currents, rocky beds, and is
situated among the Mountain range of Sumatra [3]. These environmental conditions
have driven fish species in the Batang Merangin River to develop specific adaptations,
such as the ability to cling to rocks, swim rapidly, and feed on algae. According to [4],
when fish successfully adapt to their habitats, such adaptations are often accompanied
by ecomorphological changes in body shape or organs that align with environmental
conditions.

A preliminary study conducted in July 2020 investigated the rafting route from Mar-
ket Muara Hemat in Kerinci Regency to Air Batu Village in Merangin Regency. The
results showed that the upper reaches of the Batang Merangin River feature strong cur-
rents, rocky riverbeds, and clear water. In the middle section of the river, the number
of rocks decreases, and the water takes on a brownish tint. Downstream, the river again
becomes rocky and fast-flowing, but the water remains brownish. This discoloration is
partly due to illegal gold mining occurring in the middle section. The fish in this area
are capable of climbing over rocks in fast currents and swimming swiftly. However, it
is important to note that the findings of this study are preliminary; the survey faced time
constraints, relied solely on rods and nets for sampling, and did not specifically target
sampling stations within the Merangin Geopark area. Therefore, the objectives of this
study are: (1) to identify the fish biodiversity in the Merangin Geopark area, (2) to
determine the conservation status of fish in the Merangin Geopark area, and (3) to an-
alyze the ecomorphological adaptations of fish in the Merangin Geopark area.

2 Materials and Methods

2.1 Time and Location

The research was conducted in August 2021, focusing on the Batang Merangin River,
which is part of the Geopark area in Merangin Regency. Sampling stations were se-
lected using a purposive sampling method, taking into account the presence of rapids,
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deep pools (lubuk), and traditional fishing grounds. Samples were collected at four lo-
cations: Station 1 (Simpang Parit Village), Station 2 (Air Batu Village), Station 3
(Wood Fossil Area), and Station 4 (Rocky Island).

2.2  Habitat Condition and Fish Samples Collection

Habitat conditions at each sampling station were recorded at both surface and under-
water levels between 8:00 and 9:00 a.m. local time. Underwater observations were con-
ducted using a wireless fish finder and a GoPro underwater camera. These tools helped
detect the presence of fish, measure water depth, and evaluate the characteristics of the
benthic substrate at each station. Surface-level observations included assessments of
river morphometry and water quality. The river morphometric characteristics recorded
comprised GPS coordinates, river width, and flow width, which was measured using a
rangefinder. Water quality parameters were measured in situ and included water clarity
(using a Secchi disk), pH (measured with a pH meter), salinity (using a refractometer),
temperature (with a thermometer), dissolved oxygen (measured with a DO kit), current
velocity (assessed using the floating ball method), and depth (determined with the fish
finder) [5].

Fish sampling at each station utilized a combination of active and passive fishing
techniques. This included gill nets with mesh sizes of 0.5 and 1 inch, throw nets that
were 3 meters long with a 2-meter opening, handlines with hook sizes 9, 10, and 12,
and traditional fish traps known as bubu. Gill nets were deployed along the river current
and checked every two hours, while throw nets were cast five times at each station.
Handlines were baited with earthworms, corn, and cassava to target benthic fish species
within the Merangin Geopark area.

For identification and preservation, captured fish were sorted by species. Live spec-
imens with a total length of less than 15 cm were photographed in a mini-aquarium
using a Nikon D5200 camera, with a few drops of clove oil added to sedate the fish.
Dead specimens were photographed with their heads facing left against either a black
background or natural riverbed stones.

Morphological features relevant to survival in the geopark habitat were examined in
detail to reveal potential eco-morphological adaptations. These features included mouth
position and shape, presence of a sucker, shape of the pelvic fins, relative positions of
the pectoral and pelvic fins, abdominal shape, body coloration, and tail morphology.

Fish identification was conducted using 15 morphometric and six meristic characters
[3]. The identification results were compared with several reference books, including
[6], [4], and [7], as well as an online database [8]. Additionally, five individuals from
each species were collected and preserved in a 4% formalin solution. The specimens
were wrapped in gauze and transported to the Final Project Laboratory at the Faculty
of Science and Technology, Universitas Jambi. After being stored in formalin for one
week, the samples were deformalized by rinsing them under running water and were
subsequently immersed in 70% ethanol.
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2.3  Data analysis

The habitat condition, specifically water quality data, was analyzed to illustrate the ca-
pacity of the habitat to support fish biodiversity within the Merangin Geopark. The
water quality parameters were compared to national water quality standards for fisher-
ies. Fish biodiversity data was detailed for each species, organized in tables according
to family and genus, and evaluated for conservation status based on the IUCN Red List
and FishBase. Additionally, fish ecomorphological was examined to describe how spe-
cific organs function in relation to habitat adaptations.

3 Results and Discussion
3.1 Habitat Condition
The conditions at each sampling station can be described as follows:

Station 1: Simpang Parit Village. This site features a deep pool (/ubuk) in the Batang
Merangin River. During the survey, the right bank of the river revealed an abandoned
excavation site previously mined using an excavator. This site is adjacent to the Batang
Merangin floodplain, which is characterized by a riverbed composed of small to me-
dium-sized stones. In contrast, the left bank of the river is still covered with intact forest
vegetation (Fig. 1). Upstream from the pool, protruding rocks create small rapids. The
characteristic of Station 1 is presented Table 1.

Table 1. Habitat characteristics of Station 1 (Simpang Parit Village)

GPS Coordinate: S =0182040, E = 9759671 Weather: sunny

Station morphology and physical parameters:
River width =51 m

Flow width =44 m

Depth=4.5m

Brightness level = 0.54 m

Water flow velocity = 0.75m /s

Water temperature = 24°C

Oxygen levels =7 mg/l

Water salinity = 0.4 psu

PN R WD
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Station 2: Air Batu Village. This area of the geopark is known as "Jeram Rektor," or
the granite rock site. Station 2 is located in Air Batu Village, within the Ranah
Pembarap Subdistrict of Merangin Regency. The site is characterized by large granite
boulders. On the right side of the river, there is a whirlpool with strong rapids (Fig. 1).
Both banks of the river are utilized by local communities to set up traditional fish traps,
known as lukah or bubu. The land on either side of the river is predominantly covered
by community-owned durian orchards. The characteristic of Station 2 is presented
Table 2.

Table 2. Habitat characteristics of Station 2 (Air Batu Village)

GPS Coordinate: S = 0826673 E = 9760281 Weather: sunny

Station morphology and physical parameters:
1. River width=81m

Flow width =76 m
Depth=4.7m

Brightness level = 0.34 m

Water flow velocity = 0.775 m /s
Water temperature = 25°C
Oxygen level = 8 mg/1

Water salinity = 0.4 psu

PN AW

Station 3: Wood Fossil Area. This geopark site is iconic due to its ancient plants and
fossilized root systems. The riverbed consists of fine sand (Fig. 1). Geographically,
Station 3 is located in Air Batu Village, Ranah Pembarap Subdistrict, Merangin
Regency. The characteristic of Station 3 is presented Table 3.

Table 3. Habitat characteristics of Station 3 (Wood Fossil Area)

GPS Coordinate: S = 0209576 E= 10200546 Weather: sunny

Station morphology and physical parameters:
1. River width=102 m

Flow width = 86 m

Depth=2.7m

Brightness level = 0.05 m

Water flow velocity = 0.56m /s

Water temperature = 27.8°C

Oxygen level = 7.8 mg/1

Water salinity = 0.4 psu

PN
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Station 4: Rock Island Area. This island is situated in the middle of the Batang
Merangin River, effectively dividing the river into two separate channels that meet
again downstream of the island. The island has a delta-like appearance, with a substrate
made up of sand and small to medium-sized rocks (Fig. 1). Geographically, Station 4
is located in Air Batu Village, within the Ranah Pembarap Subdistrict of Merangin
Regency. The characteristic of Station 4 is presented Table 4.

Table 4. Habitat characteristics of Station 4 (Rock Island Area)

GPS Coordinate: S = 0209286, E = 10209109 Weather: sunny

Station morphology and physical parameters:
1. River width=86 m

Flow width =74 m
Depth=3.5m

Brightness level = 0.06 m
Water Flow Velocity = 0.75m /s
Water temperature = 25°C
Oxygen level = 8 mg/1

Water salinity = 0.4 psu

PN AW

Fig. 1. The features of each research station. Station (1): Simpang Parit Village; (2): Air Batu
Village; (3): Wood Fossil Area, and (4): Rock Island Area.
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3.2 Fish Diversity in Merangin Geopark

Research findings indicate that a total of 28 fish species, belonging to 25 genera and 11
families, were recorded in the Merangin Geopark area. Table 5 presents the list of fish
species identified in the Merangin Geopark.

Table 5. List of Ichthyofauna of Merangin Geopark

No. Species IUCN  Family Station

1 2 3 4
1 Hemibragus nemurus LC Bagridae + + - -
2 Homaloptera nebulosa LC Balitoridae - - - +
3 Syncrossus hymenophysa LC Botiidae + + - -
4 Syncrossus reversa NE Botiidae + + - -
5 Clarias nieuhofil LC Clariidae - - - +
6 Cynoglossus waandersii NE Cynoglosidae - + + -
7 Acantopsis dialuzona LC Cyprinidae - - + -
8 Barbichtys laevis LC Cyprinidae - - + -
9 Barbodes lateristriga LC Cyprinidae + + + o+
10 Barbonymus schwanenfeldi LC Cyprinidae + - - -
11 Epalzeorhynchos kalopterus LC Cyprinidae + + + -
12 Hampala macrolepidota LC Cyprinidae - + - -
13 Labiobarbus leptochielus LC Cyprinidae + + - -
14 Lobocheilos falcifier VU  Cyprinidae + + - +
15 Luciosoma trinema NE Cyprinidae + - - -
16 Mystacoleucus marginatus LC Cyprinidae + + + -
17 Osteochilus microchepalus LC Cyprindae - + - -
18 Osteochilus waandersii LC Cyprinidae + + - -
19 Poropontius sp. NE Cyprinidae + + - -
20 Rasbora dusonensis LC Cyprinidae + + - +
21 Rasbora elegan LC Cyprinidae + + - -
22 Schimatorhynchos heterorhynchus NE Cyprinidae - + - -
23 Tor tambra DD Cyprinidae + + - +
24 Pectenocypris korthause NE Danionidae + - -
25 Macrognathus maculatus LC Mastecembelidae - - - +
26 Mastecembelus unicolor LC Mastecembelidae - - -
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27 Bagarius bagarius vu Sisoridae - + - +

28 Bagarius sp. VU Sisoridae - + - -
Abbreviation: NE (Not Evaluated); DD (Data Defficient); LC (Least Concern); VU (Vulnerable)

According to IUCN Red List data, there are four categories of fish conservation in
Geopark Merangin: Not Evaluated (six species), Data Deficient (one species), Least
Concern (18 species), and Vulnerable (three species) (Fig. 2).

vu:3 DD:l

NE: 6_/

LC:18

Fig. 2. Conservation categories of fish according to the IUCN Red List in the Merangin Geo Park
Area.

According to the [IUCN Red List, three species - Bagarius bagarius, Bagarius sp.,
and Lobocheilos falcifer- are categorized as Vulnerable. Fig. 3 presents an image of
Bagarius bagarius. The presence of fish with a vulnerable status in the Geopark Me-
rangin area highlights its significant role in protecting the survival of RTE (Rare,
Threatened, and Endangered) species. The species list and their [IUCN status serve as
essential tools for planning conservation actions and guiding necessary management
decisions for effective conservation.

Fig. 3. Bagarius bagarius
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The five most dominant families were: Cyprinidae; 17 species (60.7%), Sisoridae;
two species (7.1%), Botiidae; two species (7.1%), Mastecembelidae; two species
(7.1%), and Claridae; one species (3.5%) (see Fig. 4).

Claridae

Botidae

Sisoridae

Mastecembelidae

Cyprinidae

0 5 10 15 20

Fig. 4. The five most dominant fish families in Geopark Merangin.

The Cyprinidae family is the most prevalent family of fish in the Batang Merangi
River area, particularly in the Merangin Geoapark Area. According to a study [9], the
Cyprinidae family dominates the Oriental zone, which includes Java, Sumatra, and Ka-
limantan, with a total of 1,058 species. Furthermore, another source [4] indicates that
the Cyprinidae family, with 77 species, is also the dominant group in the Batanghari
River in Jambi Province. In the Aceh region, the Cyprinidae family comprises 26 spe-
cies across 12 genera [10], and in the Harapan Rainforest of Jambi Province, there are
59 species from this family [11].

3.3  Fish Ecomorphological in Merangin Geopark

Fish species in the Merangin Geopark generally show eco-morphological adaptations,
adjusting their morphology to fit their habitat (Fig. 5). The river in the Geopark Me-
rangin area is characterized by a rocky bottom and fast currents. As a result, the fish
that inhabit this area have undergone morphological adaptations. One example is the
Bagarius bagarius, which has a flattened abdominal shape that allows it to cling to the
rocks. Additionally, some fish have adapted for fast swimming. This adaptation is com-
monly observed in species from the family Cyprinidae, such as Tor tambra, Hampala
macrolepidota, and Epalzeorhynchos kalopterus. These fish have streamlined bodies
that enable efficient movement in strong currents.
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Fig. 5. Eco-morphological adaptations of fish in the Batang Merangin River Geopark: A) Flat-
tened abdominal shape of Bagarius bagarius, B) Streamlined body for fast swimming in Tor

tambra, C) Maxillary sucker in Schismatorhynchos heterorhynchus, D) Mandibular sucker in
Lobocheilos falcifer

Rock-clinging adaptations were observed in species that have suction devices, or
suckers, located on their lower lips, snouts, or the bases of their pelvic fins. Addition-
ally, these fish typically feature flattened bellies and pectoral fins that are positioned
nearly parallel to the pelvic fins. Examples of such species include Schismatorhynchos
heterorhynchus, Homaloptera nebulosa, and Lobocheilos falcifer. Many fish in these
streams have adaptations like suckers that help them resist being swept away. Several
species possess fused pelvic fins that form a sucker, allowing them to withstand strong
currents in their habitat [4].

4 Conclusion

Based on the research findings, it can be concluded that the fish diversity in the Me-
rangin Geopark area consists of 28 species, 25 genera, and 11 families. The three most
dominant families are Cyprinidae (68%), Sisoridae (9%), and Botiidae (9%). According
to [UCN Red List data, there are four categories of conservation status for fish in Ge-
opark Merangin: Not Evaluated (six species), Data Deficient (one species), Least Con-
cern (18 species), and Vulnerable (three species). The fish inhabiting the Geopark have
developed various ecomorphological adaptations, such as the ability to swim rapidly,
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cling to rocks, and burrow into sand, enabling them to thrive in fast-flowing river envi-
ronments.
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