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Abstract

This research was aimed to examine the habitat characteristics, growth patterns
and condition factors of 7. fambra in the Mamis River, Leuser Ecosystem Area,
Aceh, Indonesia. This research was conducted on the Mamis River in three
different river conditions from July to August 2023. The ecological parameters
of T tambra were conducted by observing the main, broodstock, spawning, and
nursery ground habitats based on diversity of catch size at a location, water
quality, aquatic substrate, aquatic vegetation, and water shade. The growth
pattern parameter was also analysed to reveal the condition of 7. tambra. The
T tambra habitat in the Mamis River includes broodstock and spawning habitat
with the criteria from small to large rocks overgrown with Bryophytes, gravel
and sand substrates, clear water color, slow to swift water currents, and river
environment. Most of it is primary forest. In the main habitat, there is dominant
riparian vegetation in the form of forest timber trees such as Pometia pinnata,
Ficus fistulosa, Hydnocarpus castanea, and Aglaia tomentosa. The habitat for
the juvenile is in the form of rocks, gravel substrate, clear water color, and
fast water currents. In the nursery habitat, the dominant riparian vegetation is
Balakata baccata. Based on the results of the water quality analysis at the three
stations show that temperature, pH, DO, currents, BOD, COD are significantly
different, but brightness levels are not significantly different. The analysis of
the length-weight relationship shows that the condition of the fish is stable, and
sufficient food is available.
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1. Introduction

Four species of 7or fish have been identified
in the freshwaters of Aceh, Indonesia, consisting of
Tor douronensis, T. tambroides, T. tambra, and T. soro
(Muchlisin and Azizah, 2009; Maghfiriadi et al., 2019;
Akmal et al., 2020; Akmal et al., 2022). T. tambra is
the predominant species found and has been included
in the IUCN red list of threatened species as an endan-
gered species (data deficiency category) because there
is an increased threat of exploitation and environmen-
tal destruction (Muchlisin ef al., 2015; Kottelat et al.,
2018; Febri et al., 2023). The T. tambra can reach a
maximum length of one meter, with medium-sized
lobes on the lower lip but not touching the tip of the
lip (Kottelat et al., 1993; Firdaus et al., 2021). Saanin
(1984) states that fish from this taxa have the charac-
teristics of a smooth dorsal fin, the head is not conical,
and there are 3.5 rows of scales between the linealat-
eral line and the dorsal fin. The 7. tambra also has a
clearly visible linealateral line, a prominent snout, an
inferior mouth position and thick lips (Haryono and
Tjakrawidjaja, 2006; Jaafar et al., 2021).

The life of T tambra is under threat of extinc-
tion due to high exploitation, forest destruction, wa-
ter pollution and land conversion (Pinder ez a/., 2019;
Chew et al., 2021). High demand for domestic and
export markets causes high exploitation of 7. tambra
(Jaafar ef al., 2021). Furthermore, forest destruction
results in loss of habitat and food sources of 7. tambra
(Chong et al., 2010; Farinordin et al., 2017). Water
pollution also affects the life of the 7or species. Land
use change has an impact on natural movements, such
as spawning migration (Sikder et al., 2012; Ali et al.,
2014; Pinder et al., 2019). Tor fish has high cultural
and economic value, so it is included in the exclusive
consumption fish group (Arifin ef al., 2015; Barus et
al., 2023). Tor fish has a high albumin content, so it
can be used as raw material for medicine in postoper-
ative healing (Sumiati ez al., 2022).

The condition of the aquatic environment, the
condition of organisms and the availability of food
can influence the magnitude of the value of condition
factors, fish health, productivity and physiological
conditions of fish populations (Effendie, 1997; Black-
well et al., 2000; Cavraro et al., 2019). Environmental
conditions that decline and are below the minimum
required for fish species will cause stress and death
(Manangkalangi et al., 2014; Rahel, 2022). Reducing
the percentage of forest cover around water catchment
areas will cause the release of coarse particulate or-
ganic matter into rivers (England, 2003), thereby dis-
rupting reproductive habitat and shelter for fish larvae
(Manangkalangi et al., 2009; Chen et al., 2023). This
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research will provide new information regarding the
habitat characteristics, growth patterns, and condition
factors of T tambra in the Leuser Ecosystem Area and
efforts to develop the conservation of native Indone-
sian freshwater fish.

This research aims to examine the habitat
characteristics, growth patterns and condition factors
of T tambra in the Mamis River, Bunin Village, Leus-
er Ecosystem Area, Aceh, Indonesia.

2. Materials and Methods
2.1 Materials

Wild 7. tambra fish obtained from the catch
were used and explored in this study, especially when
observing their growth patterns and ecological envi-
ronment. Some of the equipment used in this research
activity includes casting nets, gillnets and rods. The
fishing tools were made and modified by the fishermen
themselves based on the needs and environmental con-
ditions of the Mamis River and the Leuser Ecosystem
Area in Aceh.

2.1.1 Ethical approval

This study does not require ethical approval be-
cause it does not use experimental animals.

2.2 Time and Site

The location of the station was determined
using a purposive sampling method. A method for
determining sampling locations based on the infor-
mation from fishermen regarding the presence of fish
and vegetation characteristics. The water area studied
is the Mamis River, East Aceh Regency, Aceh Prov-
ince, Indonesia, where the upstream part of the river
is in the Leuser Ecosystem Area (Figure 1). The loca-
tions were chosen as 3 stations included downstream
(97°36°35.644” E - 4° 33 5.468” N), middle (97° 36’
48.938” E - 4° 31’ 59.621” N), and upstream (97° 36’
12.391” E - 4° 29’ 19.262” N) is expected to represent
the research site. The research period was from July to
August 2023. The T tambra used in this study was ob-
tained through direct capture or from fishermen using
alternative fishing techniques, including casting nets,
gillnets and rods (Figure 2). The gill nets have been
installed at 17.00 pm and will be lifted again the next
day at 06.30 am. The nets are placed across the river
body. The distance between nets is = 50 m with a net
span (width) of £ 20 m and a height of 1 m (Hidayat
et al., 2023). A minimum of 30 fish samples were col-
lected per location.

2.3 Analysis of Ecological Aspects of T. tambra
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Figure 1. Fish sampling station in the Mamis River, East Aceh Regency, Aceh Province, Indonesia. Station 1: resi-
dential area, Station 2: plantation area, Station 3: natural forest area

Figure 2. Samples of 7. tambra obtained from the Ma-
mis River. (A) Tor tambra juveniles, and (B) 7. tambra
adults. Scale bar: 3cm

The ecological parameters of 7. tambra were
measured by observing the main, broodstock, spawn
ing, and juvenile habitats. Each habitat was deter-
mined by observing the diversity of catch size at a
location, water quality, aquatic substrate, aquatic veg-
etation, water shade, and other environmental factors.
Physical and chemical water quality parameters, in-

Copyright ©2024 Faculty of Fisheries and Marine Universitas Airlangga

cluding current, temperature, pH, brightness, and dis-
solved oxygen, were observed in situ at each station.
The current was measured using a floating draught,
temperature was measured using a digital thermome-
ter, pH was measured using a pH meter, brightness is
measured using a Secchi disk, and dissolved oxygen is
measured using a DO meter. Biological Oxygen De-
mand (BOD) value was measured using the Winkler/
Iodometry method, which was conducted by measuring
the reduction in dissolved oxygen levels in samples
stored in tightly closed bottles and incubated at 20°C
for five days. Chemical Oxygen Demand (COD) val-
ue was measured using a UV-Vis spectrophotometer.
Observation of the riverbed substrate was done by
considered the dominance of the substrate on the riv-
erbed, namely stone, sand, or silt. Moreover, habitat of
T. tambra found in this study was categorized as fol-
lows: 1 (Broodstock habitat was determined by catches
of fish dominated by adult fish with various levels of
gonad maturity), ii (Spawning habitat was determined
by catches of fish dominated by adult fish with a high
level of gonad maturity (fish ready to spawn)), iii (Ju-
venile habitat was determined by catches of fish dom-
inated by juvenile fish).

2.4 Length-Weight Relationship Analysis
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The fish length was measured using callipers
withthesmallestunitvalueof0.01 mm,whilefishweights
were measured using digital scales with the smallest
unit value of 0.01 g. The formula for the length weight
relationship is expressed in the following equation
Effendie (2003):

Where :

W : total weight (g)
a : intercept

L : total length (mm)
b : slope

To test the value of b =or b ! a t-test (partial test) is
carried out with the hypothesis:

HO : b = 3, the relationship between length and weight
is isometric

H1 : b # 3, the relationship between length and weight
is allometric

Positive allometric, if b>3 (weight gain is faster than
length gain)

Negative allometric, if b<3 (length gain is faster than
weight gain).

The condition factor is calculated based on the
length and weight of the fish using the following for-

mula: If the value is b = 3 (the growth type is isomet-
ric), then the formula used is:

K : condition factor

L : total length (mm)
W : total weight (gram)
a and b : constant

2.5 Analysis Data

Data on ecological aspects was analysed de-
scriptively (habitat condition, riverine, and aquatic
vegetation) and presented in the tables and figures.
Water quality parameters for each station and condi-
tion factors were statistically analysed using one-way
ANOVA with software SPSS ver. 21.

3. Results and Discussion
3.1 Results
3.1.1 Habitat characteristics

The conditions of the research locations are
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divided into residential, plantation, and natural forest
areas, which have different regional characteristics
(Figure 3). Residential areas were indicated by turbid
waters, strong currents, sandy, and muddy substrates.
The plantation area was indicated by turbid waters,
strong currents, sandy and gravel substrates. Natural
forest areas were indicated by clear waters, strong
currents, and gravelly and rocky substrates. Numerous
large boulders were found in natural forest areas and
thought as a hiding place for 7. tambra during threat-
ened.

The results of observations on the habitat of
T tambra in the Mamis River are generally on bottom
waters for broodstock and spawning habitat with the
criteria of small to large rocks overgrown with Bryo-
phytes, gravel, sand substrates, clear water color, slow
to swift water currents, and river environment most
of it is primary forest (Table 1). In the main habitat,
there is dominant riparian vegetation in the form of
forest timber trees such as Pometia pinnata, Ficus fis-
tulosa, Hydnocarpus castanea, and Aglaia tomentosa.
Meanwhile, the habitat for the juvenile is in the form
of rocks, gravel substrate, clear water color, and fast
water currents. In the nursery habitat, the dominant
riparian vegetation is Balakata baccata.

The habitat of 7. tambra in the Mamis River
can be divided into three types based on size, name-
ly habitat for larvae, juveniles and adults. The larvae
habitat is generally on the banks of the river, which
is characterized by a substrate of sand, calm cur-
rents, clear watercolor, shallow (<50 cm), and there
is aquatic vegetation such as Homonoia riparia and
Bryophytes. This is thought to be related to its still low
ability to resist water currents. Habitats like this are
also the spawning ground for 7. tambra.

Water temperature condition in each 7. tambra
habitat was categorized in the normal range category
(26.1 to 27.1°C). Water temperature, dissolved oxy-
gen, and current speed in the juvenile habitat are high-
er compared to the spawning habitat and broodstock
habitat. The water pH value, water clarity level, BOD,
and COD levels in the adult habitat are higher than in
the spawning habitat and juvenile habitat (Table 2).
The water quality characteristics in each habitat were
though to be influenced by riparian vegetation cover.
In the adult fish habitat, riparian vegetation tends to
be more closed than in the larvae and juvenile habitat,
which is more open.

3.1.2 Composition and size distribution

Habitat for larvae to juvenile size with the
following characteristics: rock bottom with diameter
<60 cm, moderate to strong water current, clear wa-
ter, river width 20-25 m, water depth <4 m, substrate
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Figure 3. Habitat conditions for 7. tambra fish in the Mamis River. (A) Station 1: residential area, (B) Station 2:
plantation area, (C) Station 3: natural forest area, (D) mature and spawning habitat, (E) and (F) juvenile habitat

Table 1. Characteristics of the waters in the 7. tambra habitat of the Mamis River

Parameters Water substrate  Dominant riparian vegetation Dominant aquatic vegetation
Broodstock habitat Large rocks, sandy, Pometia pinnata, F icus fistulosa, Hydno- Bryophytes
and muddy carpus castanea, Aglaia tomentosa
Spawning habitat Pebbles and sand  Pometia pinnata, Ficus fistulosa Bryophytes
Juvenile habitat Pebbles Balakata baccata Homonoia riparia, Bryophytes

composed of gravel and sand, canopy closure 40-75%
and aquatic vegetation in the form of Bryophytes. The
habitat of large/breeding fish is generally a riverbed
with a river width between 10-15 m, a length of 40-60
m, calm to slow current, water depth >12 m, rock bot-
tom, substrate composed of sand and gravel, muddy
in color. Clear water and canopy closure >75% and
aquatic vegetation in the form of Bryophytes (Figure
4).

During the research at three stations, 111 T.
tambra were caught with a total biomass of 109.323
kg, included Station 1, 33 individual; Station 2, 36
individual; and Station 3, 42 individual. Total length
ranged from 202-628 mm and body weight between
85-3553 g, which were grouped into 6 classes. The
most commonly caught size for 7. tambra juvenile
with body lengths between 202-350 mm was the high-
est at Station 1 with 18 individuals (45%) and the low-

Copyright ©2024 Faculty of Fisheries and Marine Universitas Airlangga
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Figure 4. Riverine and aquatic vegetation at the research site, (A) Pometia pinnata, (B
baccata, (D) Homonoia riparia
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est at Station 3 with nine individuals (22.5%). Station
1 had the highest total weight of catches, namely 3920
g (38.5%), while the lowest total weight of catches at
Station 3 was 2662 g (26.2%) (Figure 5).

The most commonly caught juvenile 7. tam-
bra with a body length of between 350-500 mm, the
highest was at Station 2 with 20 individuals (42.6%),
and the lowest was at Station 1 with 13 individuals
(27.7%). Station 2 had the highest total weight of ju-
venile catches, namely 16425 g (43.2%), while the
lowest total weight of juvenile catches at Station 1 was
9304 g (24.5%). The most commonly caught adult 7.
tambra sizes with body lengths above 500 mm were
highest at Station 3 with 19 individuals (82.6), and
the lowest were at Stations 1 and 2 with 2 individuals
each (8.7%). Station 3 had the highest total weight of
adult catches, 48796 g (79.8%), while the lowest total
weight of juvenile catches was at Station 1, reaching
5270 g (8.6%).

The results of the water quality analysis for
each station showed that the highest temperature was
at Station 2 while the lowest temperature was at Sta-
tion 3, namely 27.53 £ 0.55°C and 25.73 + 0.47°C
respectively. The results of the statistical analysis
showed that there was no significant difference be-
tween the water temperature at Station 1 and Station
2 (p > 0.05). On the other hand, the water tempera-
ture at Station 3 showed a significant difference when
compared to Station 1 and Station 2 (p <0.05). The
highest water pH level was found at Station 1 while
the lowest water pH was found at Station 3, namely
8.57 £ 0.47 and 7.42 + 0.29, respectively. The results
of statistical analysis showed that there was no signif-
icant difference between the pH of the water at Station
1 and Station 2 (p > 0.05). On the other hand, the pH
of the water at Station 1 showed a significant differ-
ence when compared to Station 3 (p <0.05).

The highest dissolved oxygen levels were
found at Station 3, while the lowest dissolved oxygen
were found at Station 1, namely 8.17 + 0.25 ppm and
7.23 £ 0.15 ppm, respectively. The results of the sta-
tistical analysis showed that there was no significant
difference between the dissolved oxygen levels at Sta-
tion 1 and Station 2 (p > 0.05). On the other hand,
dissolved oxygen at Station 3 showed a significant dif-
ference when compared with Station 1 and Station 2
(» <0.05).

The highest current speed was found at Sta-
tion 2, while the lowest current speed was found at
Station 3, namely 0.85 £ 0.11 s/m and 0.34 + 0.06
s/m, respectively. The results of the statistical anal-
ysis showed that there was no significant difference
between the current velocity at Station 1 and Station 2
(p > 0.05). On the other hand, the current speed at Sta-
tion 3 shows a significant difference when compared
with Station 1 and Station 2 (p < 0.05).

The highest brightness level was at Station
3, while the lowest brightness level was at Station
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2, namely 38.8 £ 26.3 cm and 14.53 £ 32.01 cm, re-
spectively. The results of statistical analysis show that
there is no significant difference between the bright-
ness levels at Station 1, Station 2 and Station 3 (p >
0.05).

The highest BOD level was at Station 1, while
the lowest BOD level was at Station 3, namely 5.73
+ 1.27 mg/L and 1.10 + 0.56 mg/L, respectively. The
results of the statistical analysis showed that there was
no significant difference between the BOD levels at
Station 2 and Station 3 (p > 0.05). On the other hand,
the BOD levels at Station 1 showed a significant dif-
ference when compared to Stations 2 and Station 3 (p
<0.05).

The highest COD level was found at Station
2, while the lowest COD level was found at Station
3, namely 36.59 £+ 0.46 mg/L and 23.93 + 3.38 mg/L,
respectively. The results of the statistical analysis
showed that there was no significant difference be-
tween COD levels at Station 1 and at Station 2 and
Station 3 (p > 0.05). On the other hand, COD levels at
Station 2 showed a significant difference when com-
pared with Station 3 (p < 0.05).

3.1.3 Length weight relationship and condition factors

The total length class of 7. tambra collected
at Station 1 ranged from 202-618 (271+10.99) mm.
The highest frequency of total length of 7. tambra at
Station 1 was in the range 256-309 mm from 11 fish,
while the lowest frequency of total length was in the
range 310-363 mm, 526-579 mm and 580-633 from 1
fish, respectively. The total length class of 7. tambra
collected at Station 2 ranged from 243-596 (365+9.27)
mm. The highest frequency of total length of 7. tambra
at Station 2 was in the range 418-471 mm from 10 fish,
while the lowest frequency of total length was in the
range 580-633 mm from 1 fish. The total length class
of T. tambra collected at Station 3 ranged from224-
628 (515 + 12.06) mm. The highest frequency of total
length of 7. tambra at Station 3 was in the range 526-
579 mm from 10 fish, while the lowest frequency of
total length was in the range 202-255 mm, 256-309
mm and 310-363 mm from 3 fish, respectively (Table
3 and Figure 6).

The weight of 7. tambra collected at Station
1 ranged from 85-3150 (244+428.95) g . The highest
weight frequency of 7. tambra fish at Station 1 was
in the range 85-518 g from 21 fish, while the lowest
weight frequency was in the range 1821-2254 g and
3123-3556 g from 1 fish, respectively. The weight of
T. tambra fish collected at Station 2 ranged from 129-
2490 (606+360.70) g. The highest weight frequency
of T. tambra at Station 2 was in the range of 85-518 g
from 15 fish, while the lowest weight frequency was in
the range of 1821-2254 g, only 1 fish. The weight of T.
tambra collected by Station 3 ranged from 112-3553

Copyright ©2024 Faculty of Fisheries and Marine Universitas Airlangga
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Table 2. Characteristics of water quality in the upper reaches of the Mamis River

Parameter Broodstock habitat Spawning habitat Juvenile habitat
Themperature (°C) 26.1-26.3 26.2-26.4 26.7-27.1
pH of water 7.68-8.01 7.63-7.86 7.51-7.72
Dissolved oxygen (ppm) 7.2-7.8 7.1-8.2 8.2-9.2
Currents (s/m) 0.28-0.39 0.27-0.34 0.81-1.03
Brightness level (cm) 45.2-66.3 10.1-14.3 32.5-50
BOD (mg/L) 1.2-2.2 1.2-1.8 0.5-1.1
COD (mg/L) 20.2-26.8 22.4-26.7 16.37-19.65
Table 3. Composition and size distribution of 7. tambra in the Mamis River
Parameter Station 1 Station 2 Station 3
Number of samples (fish) 33 36 42
Total biomass (g) 18494 27072 63757
202-416 243-596 224-628
Total length range (mm)
(271£10.99) (365+9.27) (515+12.06)
85-3150 129-2490 112-3553
Body weight range (g)
(244+428.95) (606+360.70) (407+ 584.34)
Table 4. Observation results of water quality parameters at three research locations
Parameter Station 1 Station 2 Station 3
Temperature (°C) 26.90 + 0.30° 27.53 £ 0.55° 25.73 £ 0.47*
pH of water 8.57+0.47° 7.61 £ 0.50% 7.42+0.29°
Dissolved oxygen (ppm) 7.23£0.15° 7.50 £0.26? 8.17 £0.25°
Currents (s/m) 0.60+0.12P 0.85+0.11° 0.34 £0.06*
Brightness level (cm) 24.6 +12.77* 14.53 +32.01° 38.8 £26.3*
BOD (mg/L) 573+£1.27° 2.97 £ 0.46* 1.10 £ 0.56*
COD (mg/L) 30.68 + 5.84 36.59 + 0.46° 23.93+3.38°

Table 5. Results of analysis of the relationship between length and weight and condition factors of 7. ftambra

Parameter Station 1 Station 2 Station 3
Intercept (a) 0.00001 0.00002 0.000003
Regression coefficient (b) 3.019 2.925 3.244
Determination coefficient (R?) (%) 96.7 94.7 97.4
Correlation coefficient (r) (%) 98.3 97.3 98.7
Regression equation W=0.00001 L0 W= 0.00002L22% W= 0.000003L3244
Growth pattern Isometrik Allometrik negatif Allometrik positif
Average condition factor 1.012 £0.158 1. 1.015+£0.174 1.011 +£0.145

(1407+584.34) g. The highest weight frequency of T.
tambra at Station 3 was in the range 2255-2688 g from
11 fish, while the lowest weight frequency was in the
range 2689-3122 g, only 2 fish (Table 3 and Figure 7).
Most of the 7. tambra collected at Station 3 tended
to have higher lengths and weights compared to Sta-
tions 1 and 2. The highest length measurements from
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Station 1 found in this study were not much different
from the range of fish lengths from Station 2.

Analysis of the length-weight relationship at
Station 1 with a total of 33 fish obtained results W =
0.00001L*°"" with a value of R? = 0.967 and a val-
ue of r = 0.983 (Table 2). The equation for the rela-
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tionship between length and weight was obtained by
a value of (a) of 0.00001 with a growth coefficient (b)
of 3.019 (Figure 8). Then, the b value shows an iso-
metric growth pattern, where the growth of fish weight
and length is balanced. The coefficient of determina-
tion was obtained with a value of 0.967, which indi-
cates that 96.7% of the growth in length of fish occurs

due to the growth of fish body weight, while the other
3.3% is caused by other factors, such as environmental
factors and age.

Analysis of the length-weight relationship at
Station 2 with a total of 36 fish obtained results W =
0.00002L*** with a value of R*? = 0.947 and a value
of r = 0.973 (Table 2). The equation for the relation-
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ship between length and weight is obtained by a val-
ue of (a) of 0.00002L with a growth coefficient (b)
of 2.925 (Figure 8). Then the value of b indicates a
growth pattern that tends to be isometric, where the
growth pattern in length and weight is balanced. The
coefficient of determination was obtained with a value
of 0.947 which indicates that 94.7% of the growth in
fish weight occurs due to the growth of the length of
the fish’s body, while the other 5.3% is caused by other
factors such as environmental factors and age.

Analysis of the relationship between length
and weight at Station 3 with the number of 42 fish
resulted in W = 0.000003L**** with a value of R* =
0.974 and a value of r = 0.987 (Table 2). The equa-
tion for the relationship between length and weight
obtained a value (a) of 0.000003L with a growth co-
efficient (b) of 3.244 (Figure 8). The b value indi-
cates a positive allometric growth pattern, where the
weight growth pattern is more dominant than length.
The determinant coefficient was obtained with a value
of 0.974, which indicates that 97.4% of the growth in
fish length occurred due to growth in fish body weight,
while the other 2.6% was caused by other factors such
as environmental factors and age.

The value of the condition factor of 7. tam-
bra between research stations tended to show almost
uniform results. The highest average condition factor
value was found at station one, namely 1.012+0.158,
while the lowest value was found at station three,
namely 1.011+0.145 (Table 2). The results of the sta-
tistical analysis showed that the condition factor val-
ues between research stations did not show a signifi-
cant difference (p>0.05) (Figure 9).

3.2 Discussion

The distribution of 7. tambra in rivers can
be influenced by current, depth, substrate and rivar-
ian vegetation. This fish is usually found in rivers
and streams that flow quite fast. They prefer habitats
with strong currents and clear water. 7. tambra tends
to inhabit areas that have varying water depths, from
shallow water to deeper water. They can be found in
shallow streams and also in deeper pools formed by
rivers (Dwirastina and Wibowo, 2022). Additionally,
T. tambra’s natural habitat often has rocky riverbeds.
These rocks can provide hiding places and are import-
ant habitats for these fish. Around rivers and streams
in their natural habitat, riparian vegetation (plants that
grow on the banks of rivers) such as trees, shrubs and
grasses can be found (Izzati and Hasibuan, 2019). This
vegetation provides shelter, hiding places, and also
serves as a habitat for various species of invertebrates
that are food for 7. tambra.
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The increasing distribution of broodstock in
upstream areas can be influenced by the depth of the
water, the number of large rocks and the availabili-
ty of sufficient food. In addition, upstream is an ideal
habitat for spawning. The habitat of the juveniles is
generally on river banks which are characterized by
sandy substrates, calm currents, clear and shallow wa-
ter (<50 cm) (Haryono and Subagja, 2008), and there
is aquatic vegetation such as Homonoia riparia and
Bryophytes (Sukamawati et al., 2023). This is thought
to be related to its low ability to resist water currents
(Muhtadi et al., 2017).

Studies related to growth patterns and con-
dition factors are needed as a basis for mapping the
characteristics of fish from a habitat. Differences in
habitat can affect the size distribution of fish, growth
patterns and fish condition factors. There are three
types of habitats studied in Mamis Rivers; residential
areas, plantation areas and natural forest areas. 7. tam-
bra collected from residential areas is generally in the
juvenile phase, meanwhile in plantation and natural
forest conditions it tends to be dominated by adults
and broodstock. Differences in the distribution of the
number of juveniles, adults and broodstock can be re-
lated to habitat conditions, including current speed,
depth, substrate type, water clarity, and canopy cover
factors (Haryono and Subagja, 2008).

Based on growth patterns, the upstream area
has a higher b value than other areas. This is thought
to be influenced by water quality and optimum food
availability. The length weight relationship of fish is
closely related to the availability of food in the fish’s
environment (Ningsih er a/., 2023). Abundant food
availability tends to result in faster growth in fish. Fish
that have abundant access to food usually weigh more
than similar fish that live in conditions where food is
limited. This condition often results in a positive re-
lationship between fish length and weight, meaning
the longer the fish, the heavier the fish. Several types
of food for 7. tambra are mosquito larvae, aquatic in-
sects and aquatic plants (Asyari, 2017). Several types
of aquatic plants, such as water hyacinths or algae, can
also be part of the 7. tambra diet (Suraya, 2019). These
plants can provide additional fibre and nutrients. In
accordance with this research, temperature, dissolved
oxygen, habitat condition, and aquatic vegetation pro-
vide the need for water quality and food sources for 7.
tambra. In this research, a lot of Ficus fistulosa vege-
tation was found, which, based on research by Much-
lisin et al. (2015), revealed that the main food source
of T. tambra is the fruit of Ficus sp.

Study of fish condition factors helps in un-
derstanding fish growth and reproduction. Fish that
have good physical conditions tend to grow faster and
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have better reproductive abilities. In addition, the con-
dition of the fish can provide insight into the quality
of aquatic habitats. If the fish are in bad condition,
this could be an indication of a problem in the aquatic
ecosystem, such as pollution, decreased food avail-
ability, or changes in water temperature (Nilsson and
Renofilt, 2008; Bhateria and Jain, 2016). Information
about the physical condition of the fish helps in mak-
ing decisions on the management of fishery resources.
For example, if fish are in poor condition, it may be
necessary to reduce catch quotas or other restrictions
to protect fish populations (Gustiano e a/., 2022). In
general, the condition of the fish found in the rivers
observed was in good condition.

4. Conclusion

T. tambra habitats in the Mamis River that
can be categorized as broodstock and spawning hab-
itat have characteristics of small to large rocks over-
grown with Bryophytes, gravel and sand substrates,
clear water color, slow to swift water currents, and
primary forest. In the main habitat, there is dominant
riparian vegetation in the form of forest timber trees
such as Pometia pinnata, Ficus fistulosa, Hydnocar-
pus castanea, and Aglaia tomentosa. Meanwhile, the
habitat for the juvenile is in the form of rocks, gravel
substrate, clear water color, and fast water currents. In
the nursery habitat, the dominant riparian vegetation
is Balakata baccata. Analysis of the length weight re-
lationship of 7. tambra showed that the condition of
the fish was stable (isometric and allometric positive)
at the three sampling locations. Based on this study, it
is recommended that 7. tambra fishing should be car-
ried out with a sustainable approach by limiting catch
size (adults only) and avoiding the use of poisons and
destructive fishing gear.

Acknowledgement

We would like to thank all those who have con-
tributed to this research.

Authors’ Contributions

YA, II, MM and IZ: contribution to concep-
tion, acquisitions of data, analysis data, drafting data,
and approval final version. MY, HP and YD: contribu-
tion to validation, drafting data critically revising and
approval final version. ASB: contribution to analysis
data, drafting data, and approval final version.

Conflict of Interest

The authors declare that they have no compet-
ing interests.

Funding Information

This research was supported by Ministry of
Education, Culture, Research and Technology for
funding “Penelitian Hibah Disertasi Doktor” in 2023
(Contract Number: 0536/E5/PG.02.00/2023;114/E5/
PG.02.00.PL/2023;1271/UN3.LPPM/PT.01.03/2023).

References

Akmal, Y., Dhamayanti, Y., & Paujiah, E.
(2020). Osteocranium of Tor tambroides
(Cypriniformes: Cyprinidae) from Tangse
River, Aceh, Indonesia. Biodiversitas Journal
of Biological Diversity, 21(2):442-450.

Akmal, Y., Muliari, M., Humairani, R., Zulfahmi,
I., Burhanuddin, A. I., Budimawan, B., &
Batubara, A. S. (2022). Species authentication
of Tor spp. (family Cyprinidae) in Indonesia
based on osteocranium structure and biometric
data. Zoologischer Anzeiger, 299(7):21-30.

Ali, S., Barat, A., Kumar, P., Sati, J., Kumar, R., &
Haldar, R. S. (2014). Study of length-weight
relationship and condition factor for the
golden mahseer, Tor puttiora from Himalayan

rivers from India. Journal of Environmental
Biology, 35(1):225-228.

Arifin, O. Z., Subagja, J., & Hadie, W. (2014).
Biometric characterization three population of
semah mahseer Tor douronensis (Valenciennes,
1842) in support to conservation of genetic
resources. Jurnal Iktiologi Indonesia, 15(2):143-
154.

Asyari, A. (2017). The role of aquatic insects for
freshwater fish. Bawal Capture Fisheries
Research Widya, 1(2):53-60.

T. A., Wahyuningsih, H., Simanjuntak,
B. N., Ginting, R. H., Batubara, A. S., &
Hartanto, A. (2023). Genetic differentiation
among Batak fish populations (Neolissochilus
sumatranus, Tor douronensis, and Tor soro) in
North Sumatra, Indonesia revealed by RAPD
markers. Biodiversitas Journal of Biological
Diversity, 24(3):1327-1332.

Bhateria, R., & Jain, D. (2016). Water quality

assessment of lake water: a review. Sustainable
Water Resources Management, 2(6):161-173.

Blackwell, B. G., Brown, M. L., & Willis, D. W. (2000).
Relative weight (Wr) status and current use in
fisheries assessment and management. Reviews

Barus,

Copyright ©2024 Faculty of Fisheries and Marine Universitas Airlangga



https://doi.org/10.13057/biodiv/d210203
https://doi.org/10.1016/j.jcz.2022.05.001
http://www.jeb.co.in/journal_issues/201401_jan14/paper_12.pdf
https://jurnal-iktiologi.org/index.php/jii/article/view/68
http://dx.doi.org/10.15578/bawal.1.2.2006.53-60
https://doi.org/10.13057/biodiv/d240301
https://doi.org/10.1007/s40899-015-0014-7
https://doi.org/10.1080/10641260091129161

Akmal et al. / JIPK, 16(2):485-497

in fisheries Science, 8(1):1-44.

Cavraro, F., Bettoso, N., Zucchetta, M., D’Aietti,
A., Faresi, L., & Franzoi, P. (2019). Body
condition in fish as a tool to detect the effects
of anthropogenic pressures in transitional
waters. Aquatic Ecology, 53(3):21-35.

Chen, Q., Li, Q., Lin, Y., Zhang, J., Xia, J., Ni,
J., Cooke, S. J., Best, J., He, S., Feng, T.,
Chen, Y., Tonina, D., Benjankar, R., Birk, S.,
Fleischmann, A. S., Yan, H., & Tang, L. (2023).
River damming impacts on fish habitat and
associated conservation measures. Reviews of
Geophysics, 61(4):1-64.

Chew, P. C., Christianus, A., Zudaidy, J. M., Ina-
Salwany, M. Y., Chong, C. M., & Tan, S.
G. (2021). Microsatellite characterization
of Malaysian Mahseer (7or spp.) for
improvement of broodstock management and
utilization. Animals, 11(9):1-28.

Chong, V. C., Lee, P. K. Y., & Lau, C. M. (2010).
Diversity, extinction risk and conservation
of Malaysian fishes. Journal of Fish
Biology, 76(9):2009-2066.

Dwirastina, M., & Wibowo, A. (2022). Review of
resource characteristics and management
strategies of the Semah fish Tor tambroides
(Bleeker, 1852). Bioscientist:  Biological
Scientific Journal, 10(1):546-555.

Effendi, H. (2003). Study water quality for management
of aquatic resources and environment. Bogor:
faculty of Fisheries and Marine Science, IPB
University.

Effendi, M.I. 1997. Fisheries biology. Bogor:
Nusantara Library Foundation.

England, L. E. (2003). Riparian forest cover at multiple
scales: influences on instream habitat, aquatic
assemblages, and food webs in headwater
streams.  Georgia: Doctoral dissertation,

University of Georgia.

Farinordin, F. A., Nilam, W. S. W., Husin, S.
M., Samat, A., & Nor, S. M. (2017). Scale
morphologies of freshwater fishes at Tembat
Forest Reserve, Terengganu, Malaysia. Sains

Malaysiana, 46(9):1429-1439.

Febri, S. P., Putri, K. A., Sari, H. P. E., Persada,
A. Y., Haser, T. F., & Najmi, N. (2023).
Population dynamics of keureuling fish (7or
spp.) in Lokop River waters, East Aceh
District, Indonesia. Aquaculture, Aquarium,
Conservation & Legislation, 16(5):2708-2718.

Firdaus, R., Nurhatijah, N., & Rismawati, S. (2021).
Application of different temperatures in
the incubation process of Jurung fish eggs
(Tor tambra). Tomini Journal of Aquatic

Science, 2(2):82-89.

Gustiano, R., Haryono, H., Wudianto, W,
Wahyudewantoro, G., Rusdianto, H. D.,
Marwayana, O. N., & Mokodongan, D.
F. (2022). Fish biodiversity in sustainable
development based on the blue economy in
Indonesia. Proceedings of the National Fish
Seminar, 1(1):169-181.

Haryono, H., & Tjakrawidjaja, A. H. (2000).
Morphological  study for identification
improvement of tambra fish (7or spp.:
Cyprinidae) from Indonesia. Biodiversitas
Journal of Biological Diversity, 7(1):59-62.

Haryono, H., & Subagja, J. (2008). The population
and habitat of tambra fish, Tor tambroides
(Bleeker, 1854) in Muller Mountain Waters
Central Kalimantan. Biodiversitas Journal of
Biological Diversity, 9(4):306-309.

Hidayat, M., Maulizar, S., Batubara, A. S., Kautsari,
N., Latuconsina, H., Nur, F. M., & Zulfahmi,
I. (2023). Ichthyofauna of Merbau River,
Leuser Ecosystem Area, Indonesia: species
composition, diversity, biometric condition,
potency, and conservation status. The European
Zoological Journal, 90(2):747-761.

Izzati, U., & Hasibuan, H. S. (2019). Riparian tree
and bird diversity in Cisadane River, South
Tangerang City, Indonesia. Biodiversitas
Journal of Biological Diversity, 20(2):595-603.

Jaafar, F.,Na-Nakorn, U., Srisapoome, P., Amornsakun,
T., Duong, T. Y., Gonzales-Plasus, M. M.,
Hoang, D., & Parhar, 1. S. (2021). A current
update on the distribution, morphological
features, and genetic identity of the Southeast
Asian mahseers, Tor species. Biology, 10(4):1-
30.

Kottelat, M., Pinder, A. C., & Harrison, A. (2018). Tor
tambra. The IUCN red list of threatened species,
2018(e.T188012489801879).

Kottelat, M., Whitten, A.J., Kartikasari, S.N.,
Wirjoatmodjo, S. (1993). Freshwater fishes of
Western Indonesia and Sulawesi. Singapore:
Periplus.

Maghfiriadi, F., Zulfahmi, 1., Paujiah, E., & Sarong, M.

496

JIPK: Scientific Journal of Fisheries and Marine



https://doi.org/10.1080/10641260091129161
https://doi.org/10.1007/s10452-018-09670-4
https://doi.org/10.1029/2023RG000819
https://doi.org/10.3390/ani11092633
https://doi.org/10.1111/j.1095-8649.2010.02685.x
https://doi.org/10.33394/bioscientist.v10i1.5129
http://repository.ipb.ac.id/handle/123456789/79927
http://getd.libs.uga.edu/pdfs/england_laura_e_200308_ms.pdf
http://dx.doi.org/10.17576/jsm-2017-4609-11
http://www.bioflux.com.ro/docs/2023.2708-2718.pdf
https://doi.org/10.37905/tjas.v2i2.11832
https://scholar.google.com.tw/citations?view_op=view_citation&hl=en&user=2SurSZcAAAAJ&cstart=20&pagesize=80&citation_for_view=2SurSZcAAAAJ:zGdJYJv2LkUC
https://doi.org/10.13057/biodiv/d070115
https://doi.org/10.13057/biodiv/d090414
https://doi.org/10.1080/24750263.2023.2272634
https://doi.org/10.13057/biodiv/d200241
https://doi.org/10.3390/biology10040286
https://doi.org/10.2305/IUCN.UK.2018-2.RLTS.T188012A89801879.en
https://dx.doi.org/10.32491/jii.v19i3.502
https://www.researchgate.net/publication/270508914_Freshwater_fishes_of_western_Indonesia_and_Sulawesi_additions_and_corrections

JIPK

Vol 16 No 2. November 2024 | Growth Patterns and Ecological Classification of Tor tambra (Valenciennes 1842)...

A. (2019). Ichthyofauna of Alas River, around
Soraya research station, Leuser Ecosystem
Area, Subulussalam, Aceh. Jurnal Iktiologi
Indonesia, 19(3):361-374.

Manangkalangi, E., Leatemia, S. P., Lefaan, P.
T., Peday, H. F., & Sembel, L. (2014).
Habitat condition of arfak rainbowfish,
Melanotaenia arfakensis Allen, 1990 at Nimbai
Streams, Prafi Manokwari. Jurnal Iktiologi
Indonesia, 14(1):21-36.

Manangkalangi, E., Rahardjo, M. F., & Sjafii, D. S.
(2009). Habitat ontogeny of the arfak rainbowfish
(Melanotaenia arfakensis) in the Nimbai
River and Aimasi River, Manokwari. Jurnal
Natural, 8(1):4-11.

Muchlisin, Z. A., & Azizah, S. (2009). Diversity and
distribution of freshwater fishes in Aceh Waters,
Northern Sumatra Indonesia. [International
Journal of Zoological Research, 5(2):62-79.

Muchlisin, Z. A., Batubara, A. S., Azizah, M. N. S.,
Adlim, M., Hendri, A., Fadli, N., Muhammadar,
A. A., & Sugianto, S. (2015). Feeding habit and
length weight relationship of Keureling fish,
Tor tambra Valenciennes, 1842 (Cyprinidae)
from the western region of Aceh Province,

Indonesia. Biodiversitas Journal of Biological
Diversity, 16(1):89-94.

Muhtadi, A., Dhuha, O. R., Desrita, D., Siregar, T., &
Muammar, M. (2017). Habitat conditions and
diversity of necton in catchman area of Wampu
River, Langkat Regency, North Sumatra
Province. Depik, 6(2):90-99.

Nilsson, C., & Rend6filt, B. M. (2008). Linking flow
regime and water quality in rivers: A challenge
to adaptive catchment management. Ecology
and Society, 13(2):1-20.

Ningsih, N. R., Omar, S. B. A., Haris, A., Nur, M.,
& Larasati, R. F. (2023). Length-weight
relationship and condition factors of endemic

fish, Lagusia micracanthus Bleeker, 1860
(Pisces: Terapontidae) in Gilireng River, Wajo
Regency, Indonesia. Jurnal Ilmiah Perikanan
dan Kelautan, 15(2):290-302.

Pinder, A. C., Britton, J. R., Harrison, A. J., Nautiyal, P.,
Bower, S. D., Cooke, S. J., Lockett, S., Everard,
M., Katwate, U., Ranjeet, K., Walton, S.,
Danylchuk, A. J., Dahanukar, N., & Raghavan,
R. (2019). Mahseer (Tor spp.) fishes of the
world: status, challenges and opportunities for
conservation. Reviews in Fish Biology and
Fisheries, 29(6):417-452.

Rahel, F. J. (2022). Managing freshwater fish
in a changing climate: resist, accept, or
direct. Fisheries, 47(6):245-255.

Saanin, H. (1984). Fish taxonomy and identification
key. Jakarta: Bina Cipta.

Sikder, M. T., Yasuda, M., Syawal, S. M., Saito, T.,
Tanaka, S., & Kurasaki, M. (2012). Comparative
assessment of water quality in the major rivers
of Dhaka and West Java. International Journal
of Environmental Protection, 2(4):8-13.

Sukmawati, M., Ardyatulah, N., Rahman, A. B. D.,
Fitriani, F., Lestari, M., Isqaratil, 1., & Bakhtiar,
B. (2023). Identify moss plants (Bryophyta)
around the Riamau Village Waterfall. Juster:
Journal of Science and Applications, 2(1):25-
32.

Sumiati, T., Taukhid, T., Andriyanto, S., & Wadjdy,
E. F. (2022). Susceptibility of three indigenous
Indonesian fish species: mahseer (7or soro),
snakehead (Channa striata), and bagrid catfish

(Hemibagrus nemurus) against parasites
infection. Omni-Akuatika, 18(2):153-164.

Suraya, U. (2019). Inventory and identification of
water plants in Lake Hanjalutung Palangka
Raya City. Daun: Jurnal llmiah Pertanian dan
Kehutanan, 6(2):149-159.

Copyright ©2024 Faculty of Fisheries and Marine Universitas Airlangga

497


https://dx.doi.org/10.32491/jii.v19i3.502
https://www.semanticscholar.org/paper/Kondisi-habitat-ikan-pelangi-arfak%2C-Melanotaenia-di-Manangkalangi-Leatemia/31b98d00b32b68bc32085b99c624b5205998c25f
https://jurnalnatural.unipa.ac.id/index.php/jn/article/download/51/40/
https://doi.org/10.3923/ijzr.2009.62.79
https://doi.org/10.13057/biodiv/d160112
https://doi.org/10.13170/depik.6.2.5982
https://www.jstor.org/stable/26268001
https://doi.org/10.20473/jipk.v15i2.40950
https://doi.org/10.20473/jipk.v15i2.40950
https://doi.org/10.1007/s11160-019-09566-y
https://doi.org/10.1002/fsh.10726
https://books.google.co.id/books/about/Taksonomi_dan_kunci_identifikasi_ikan.html?id=iFkltwAACAAJ&redir_esc=y
http://hdl.handle.net/2115/54754
https://jurnal.jomparnd.com/index.php/js/article/download/424/471
http://dx.doi.org/10.20884/1.oa.2022.18.2.1000
https://scholar.google.com/citations?view_op=view_citation&hl=id&user=x966n3EAAAAJ&citation_for_view=x966n3EAAAAJ:hMod-77fHWUC

	Growth Patterns and Ecological Classification of Tor tambra (Valenciennes 1842) in the Mamis River, Leuser Ecosystem Area, Aceh Province, Indonesia
	1. Introduction
	2. Materials and Methods
	2.1 Materials
	2.1.1 Ethical approval

	2.2 Time and Site
	2.3 Analysis of Ecological Aspects of T. tambra
	2.4 Length-Weight Relationship Analysis
	2.5 Analysis Data

	3. Results and Discussion
	3.1 Results
	3.1.1 Habitat characteristics
	3.1.2 Composition and size distribution
	3.1.3 Length weight relationship and condition factors

	3.2 Discussion

	4. Conclusion
	Acknowledgement
	Authors’ Contributions
	Conflict of Interest
	Funding Information
	References

