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Abstract. Monitoring the diversity of fish species in artificial floating
habitats that are continuously tested in the waters of the Koto Panjang
Reservoir is important to assess the current availability of fish species
resources. This study aims to evaluate the increase in fish species in the
different artificial floating habitat structures that were tested. This study
was conducted from November 2023 to June 2024 in the Koto Panjang
Reservoir on 9 existing floating habitat structures. Each structure has 8
attractors with media (raffia rope, plastic rope, packaging bottles) hung at a
depth of 2 m. Each structure is equipped with 4 traps to catch fish every
month, then counted and identified according to applicable procedures.
The catch in all artificial habitats was 189 fish with a total of 21 species
from the previous 16 species. The largest number of fish remained in the
raffia rope media at 100% and the lowest in the strapping band at 76,2%.
Meanwhile, the types of fish found in the reservoir waters were 32 species
from the 44 species that had been recorded from previous research. It was
concluded that raffia rope media is a media preferred by fish in artificial
floating habitats.

1 Introduction

Koto Panjang Reservoir is part of 235 national multifunctional reservoirs with an area of
around 124 km? [1]. The presence of this reservoir is a new habitat for fish from the main
river and tributaries to enter the reservoir's inundation environment. It is recorded that 24-
44 types of fish are in this reservoir [2] and it is suspected that there are additional types of
fish that need to be evaluated.

The fish resources within the reservoir have been utilized by local fishermen for many
years, which has recently led to a decline in the populations of fish species with high
economic value. These species include Chitala lopis, Wallago leeri, Barbonymus
gonionotus, Thynnichthys polilepis, Channa striata, Kryptopterus lais, Puntioplites bulu,
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Rasbora sp., Clupeichthys goniognathus, Channa micropeltes, Barbonymus schwanenfeldii,
and Hemibagrus nemurus [1], including Chitala lopis [2], especially in the transition and
lacustrine zones as fishing areas.

The decline in fish resources is caused by intensive fishing, conversion of water
catchment areas, gravel mining, and domestic activities which result in a decline in water
quality with the presence of pollutants including NOs", PO4*, organic compounds, heavy
metals, and microplastics [1,3,4,5,6,7,8,9] which can damage fish habitats.

Efforts to restore fish resources in this reservoir have been carried out by implementing
horizontal and vertical floating artificial habitats. However, the vertical type was severely
damaged o that the horizontal type using raffia rope, plastic bottles and plastic band
strapping can be observed to date. Previous research findings only found 16 fish species
that utilize artificial habitats. [2]. Monitoring activities for the diversity of fish species in
artificial habitats and updating the recording of fish species in this reservoir on an ongoing
basis are important so that this breakthrough becomes an alternative to restoring fish
resources, in addition to efforts to restock native fish species in addition to local fish
restocking efforts.

2 Material and Method

This horizontal floating artificial habitat is located in Koto Panjang Reservoir (coordinates:
0°1624.6" N; 100°51'53.64" E). Monitoring activities for this project were carried out from
November 2023 to June 2024 including sampling of water, periphyton chlorophyll-a and fish.

Due to damage to the vertical structure in the previous year's research, only the design of the
horizontal floating artificial habitat (Figure 1) was observed. This design includes six box-shaped
sructures, each measuring 4m x 4m, constructed from 3-inch PVC pipes. On each horizontal
structure, there are eight iron attractors connected by 3 mm PE nylon rope. Each attractor measures
Imx Im x Im and is hung at a depth of 2 m. The materials used in the attractors consist of plastic
bottles, raffia rope, and strapped plastic bands. These horizontal habitat structures are spaced
approximately 50 meters apart.

Fig.1. Design of artificial structure of horizontal floating habitat

Monthly in situ water quality observations were conducted, measuring parameters such
as temperature, turbidity (using HI88703), brightness (Secchi disk stick), current velocity,
pH and total dissolved solids (HI 9813-61), as well as dissolved oxygen (AZ 8403).
Meanwhile, total suspended solid, NOs, total nitrogen, PO4*, and periphyton chlorophyll-a
was analyzed following the method described in [10]. Fish sampling involved 24 traps and
each artificial habitat was set with 4 traps, then lifted after 24 hours. Fish caught in each
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artificial habitat were then collected in plastic bags and labeled. Furthermore, the length and
total weight of the fish were measured, and identified to the species level. [11,12].

Water quality is analyzed descriptively by comparing it with water quality standards
[13,14], as well as other relevant references.

3 Results and Discussion

Water quality conditions obtained at all artificial habitat placement sites showed average
ranges as follows: temperature from 27.8 to 29.9°C, turbidity between 2.2 and 3.75 FTU,
TDS from 10.32 to 18.54 mg/L, and TSS ranging from 8.58 to 22.14 mg/L. The current
speed was measured at 0.18 to 0.24 m/sec, pH values ranged from 6.51 to 6.78, and
dissolved oxygen (DO) was between 6.23 and 6.56 mg/L. Additionally, nitrate levels were
observed between 0.45 and 0.53 mg/L, total nitrogen from 0.51 to 1.36 mg/L, and
phosphate levels ranged from 0.15 to 0.37 mg/L. These water quality conditions are
generally consistent with the results from previous measurements. [2].

Fluctuations in periphyton chlorophyll-a values were only observed in the floating
artificial habitat because the artificial habitat was still intact until this study was
conducted, which is presented in Figure 2. The periphyton chlorophyll-a value in raffia
rope was the highest with a range of 0.12 - 0.2 pg/cm?. This value is slightly higher than
the results of previous studies which ranged from 0.112 - 0.191 pg/cm?.
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Fig.2. Chlorophyll-a values of periphyton in floating artificial habitats

For fish biota, there was an increase in fish species of 16 species [2] to 21 species, 14
genera, 7 families and 6 orders so that (Figure 3 and Table 1). Based on the differences in
media in this structure, the highest number and type of fish were still obtained in the raffia
rope media of 109 fish with a capture frequency of 100% and the lowest in the plactic
band strapping of 40 fish with a capture frequency of 76.2% (Figure 3). In addition to fish,
freshwater shrimp genera were also found, namely: Caridina sp as many as 241 fish and
Macrobrachium sp as many as 177 fish.

Direct findings by researchers during this research were obtained from 32 species of
fish in the Koto Panjang Reservoir out of 44 species of fish that had been recorded and 21
species of which had been collected in horizontal floating artificial habitat structures
(Table 1).
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Fig.3. Composition of fish species based on media in horizontal floating artificial habitats

Table 2. Comparison between reservoir fish species found directly and fish caught in artificial

habitat

. . Live Found | Fish findings in

Order Family Types of Fish Fish | Artificial Habitat
Cyprinidae 1. Cyprinus carpio N N
2. Barbodes binotatus N N
3. Hampala macrolepidota N N
4. Barbonymus gonionotus N N
5. Hampala bimaculata N N
6. Cyclocheilichtys apogon N N
7. Barbonymus schwanefeldii N N
L 8. Thynnichthys polylepis N X
Cypriniformes 9. Puntioplites bulu N X
10. Labiobarbus festivus N X
11. Osteochilus vittatus N N
Danionidae 12. Rasbora lateristriata \ \
13. Rasbora argyrotaenia N N
14. Rasbora trilineata N N
15. Rasbora vulgaris N N
16. Rasbora caudimaculata N N
Helostomatodae 1. Helostoma temminckii N X
Pristolepididae 2. Pristolepis grootti N N
Anabantiformes Osphronemidae 3. Belontia hasselti N N
Osphronemidae 4. Osphronemus goramy N N
. 5. Channa micropeltes N X
Channidae 6. Channa striata N X
Cichliformes Cichlidae 1. Oreochromis niloticus N N
Bagridac 1. Mystys nigriceps N X
Siluriformes - 2. Hemibagrus nemurus N X
Pangasidae 3. Pangasius hypoptalmus N X
Clariidae 4. Clarias teijsmanni N X
Tetroodontiformes Tetraodontidae 1. Pao leiurus N N
Synbranchiformes Mastacembelidae | . Mastacembelus erythrotaenia N N
Cyprinodontiformes | Poeciliidae 1. Poecilia reticulata N N
Osteoglossiformes Notopteridae 1. Chitala lopis N X
Clupeiformes Ehiravidae 1. Clupeichthys goniognathus N X

The current water quality conditions are still in accordance with the results of previous
studies and still meet the established reservoir water quality standards [13], except for
brightness values below 2.5 m and phosphate above 0.1 mg/L which are caused by the
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green color phenomenon of phytoplankton as an impact of high nitrate and phosphate
values which are included in the eutrophic category [14]. Nitrate and phosphate values
above 0.2 mg/L can stimulate algae growth [15,16].

The eutrophic water fertility category based on nitrate and phosphate values has also
been confirmed by previous studies at this location, with a recorded range of 0.326 - 1.467
mgL-1 [17] or higher than the Saguling Reservoir with a range of 0.03 - 1.063 mg/L [18].
This condition indicates that the reservoir water carrying capacity has been exceeded [19].
The current water quality conditions at the artificial habitat location are relatively the same
as the water quality status assessment conditions in the 2016-2020 and 2021 periods. [1,2].

The chlorophyll-a values of periphyton in artificial habitats with different attractor
media fluctuated and the results did not differ from the 2023 research [2]. The chlorophyll-
a values obtained provide an overview of the presence of photosynthetic algae-periphyton
organisms in each media (raffia rope, plastic ribbon, plastic bottle packaging). The highest
periphyton chlorophyll-a value was found in the raffia rope media which had a larger
cross-sectional area compared to the strapping plastic band media which had a smaller
cross-sectional area. The periphyton community attached to the media can photosynthesize
with the influence of sunlight [20], to produce dissolved O, energy, absorb CO: and
provide organic substrates to form a layer of microbial mat or phototrophic mat
[21,22,23,24,25,26].

All types of fish obtained from artificial habitats were small in size as in previous
studies, except C. carpio as an indication that this structure is a nursery and protection
area for small fish [2]. The variation of fish species monitored to date in this structure can
reflect the food chain cycle based on the diversity of eating habits of each type of fish
which can be grouped into carnivores (O. marmorata, Pao leiurus, M. eritrotaenia, H.
macrolepidota, H. bimaculata), omnivores (B. schwanefeldii, C. apogon, P. reticulata, O.
goramy, B. gonionotus, B. binotatus, C. carpio, Rasbora lateristriata, Rasbora
argyrotaenia, Rasbora trilineata, Rasbora vulgaris, Rasbora caudimaculata) and
herbivores (O. vittatus, B. hasselti, P. grootti) as in previous research findings. Not only
fish, freshwater shrimp are also found in artificial habitat structures, namely: Caridina sp
and Macrobrachium sp as members of Crustacea from the Atyidae and Palaemonidae
families which function to maintain the balance of the aquatic environment and food for
omnivorous and carnivorous fish.

The operation of the floating artificial habitat structure resulted in an increase in the
number of species, rising from 36.36% to 47.72% of the 44 fish species. The raffia rope
media is the preferred media by fish with a frequency of capture reaching 100% compared
to other media ranging from 76.2 - 90.5%. Similar results were also found in previous
research so that this finding can further ensure the use of the three media in artificial
habitats with more diverse creations so that the periphyton attachment media becomes
wider and more numerous. Monitoring and evaluation continue to be carried out until the
resistance limit of the applied artificial structure is reached in order to find a design that
suits the conditions of this reservoir. The results of this research are better than the results
of research by [27] which obtained 11 species of fish in the basic and floating artificial
habitats in Gajah Mungkur Reservoir.

4 Conclusion

This research concluded that the floating artificial habitat produced 189 individuals
consisting of 21 species, 14 genera, 7 families, and 6 orders, along with 241 Caridinas p.
and 177 Macrobrachium sp., representing 47.72% of the total fish species in the waters
and dominated by the Cypriniformes order. All media used in the habitat were effective in
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attracting various species, with raffia rope being the most successful. Periodic monitoring
and evaluation are recommended to assess the increase in fish species diversity in these
waters.
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