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Fish Community and Mining Activity in Serayu
River Banyumas Residency

Susanto, Suwarno Hadisusanto

Abstract: The purpose of this research is to reveal and
describe the quality of river waters and the fish comunity in
Serayu river of Banyumas regency. The study was conducted
using a survey method, with purposive random sampling
technique. The study was conducted in Serayu river of
Banyumas regency where three major rivers lead to it, namely
Klawing river, Logawa river, and Tajum river. Fish sampled by
spreaded net and handweb, with ten times sampling of each
peripheral in each sampling point. Sampled fishes identified
based on Kottelat et al. (1993) and verified on Biology Research
Center, LIPI Cibinong and www.FishBase.org. Fish community
structure analyzed by: Diverse, Cluster, and Multi Dimensional
Scalling (MDS) of (Clarke and Warwick, 2001). The study found
that water quality of physical and chemical parameters are in
good condition. It includes temperature, flowrate, clarity,
dissolved oxygen level, pH, and plankton species variation in
Serayu River Banyumas Residency. Most species and individual
number on Serayu River Banyumas Residency are from
Cyprinidae Family. Species diversity are in low condition but
there are no dominancies found. Fish abundance are higher in
downstream area than in upstream area, but fish species
diversity are lower in downstream area than in upstream area of
Serayu River Banyumas Residency. Long period of mining
activity could badly affect river fish’s life.

Index Terms: Abundance,
Mining Activity, Serayu River

Diversity, Fish Community,

I. INTRODUCTION

Serayu River Watershed is located in latitude 7012’16’ -
longitude 109054°47.4>° (Wonosobo Regency Area) until
latitude 7040°45.25” — 10906’49,5*” (Cilacap Regency
Area). The river’s upstream is come from Tuk Bimolukar
that located in Dieng Plateu on Wonosobo Regency and ends
up to Indian Ocean, Cilacap Beach. The length of the river,
from the upstream to the downstream is 568,6 km. Serayu
River Watershed is one of the area that form a unit of water
system that gather, keep, and distribute water to the sea
through the main river, Serayu River. According to the
administrative archieve Serayu River flows along five
regencies : Wonosobo Regency, Banjarnegara Regency,
Purbalingga Regency, Banyumas Regency, and Cilacap
Regency (Anonymous, 2009).
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Along Serayu River could be found several small river that
flow into it. There are at least nine tributaries from: Begaluh
River, Tulis River, Merawu River, Kalisapi River,
Pekacangan River, Gintung River, Klawing River, Logawa
River, and Tajum River (Anonymus, 2009). Klawing,
Logawa, and Tajum River are among the biggest tributaries
in Banyumas Residency (Anonymous, 2013).

Resources usage could generate disturbances on certain
level of ecosystem change, whether it will be realized or not.
Resources usage without considering ecosystem principles
could decrease environment quality, thus it will cause
ecosystem order and environmental supporting capacity.
People of Banyumas Residency, especially who stay in area
along Serayu River use the resources, both biological
resources and non-biological resources to fulfill their life
stock or increase their wellfare. To use biological resources
they do fishing, and for non-biological resources usage they
do sand and stone mining. Even they unlikely understand
what they did affect toward fish stock, growth, and species
preservation.

Non-biological resources usage of sand and stone mining
by Banyumas Residency people, especially those who stay
along the Serayu River could affect river water quality. Class
C mining activity happened on Serayu River Banyumas
Residency nowadays are executed on certain position and in
short period as mining permition granted by Local
Government of Banyumas Residency. But class C mining
activity as a whole, not only at Banyumas Residency, region
along the river, which are Wonosobo, Banjarnegara,
Purbalingga, Banyumas, and Cilacap, should be controlled
or decreased in the matter of mining location or time. Long
period of mining activity could badly affect river fish’s life
(Susanto, 2018). It caused fish community quality which live
there. Biological fisheries resources management are
integral part of water management comply with it’s main
purpose: optimal usage of water with keep environment. The
final purpose are people welfare.

Problems in this researh are how biological and
non-biological resources affect toward water quality in
Serayu River and fish community which live there. Thus, to
keep biological fisheries resources, it needs integrated
management from fisheries sector and conservation.

Il. RESEARCH METHOD

Research conducted on three major tributaries of Serayu
River Banyumas Residency: Klawing River, Logawa River,
and Tajum River.
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Fish sampling, physical chemical parameters data
measuring, and plankton variation data sampling conducted
for two years. First year of reseacrh start from October 2009
till July 2010, and second year of research start from October
2010 till July 2011 with three months sampling intervals.
Sampling was conducted at both daytime (08.00 — 12.00) and
nighttime (20.00 — 24.00).

Research conducted by survey method, with purposive
random sampling technique. Fish sampling and water
quality data measuring (physical chemical parameters and
plankton variation data) conducted in each research location.
Three station of sampling site decided for each research
location: (1) £ 300 m before tributary, (2) £ 300 m after
tributary, (3) £ 300 m before tributary on branch river. Three
sampling point decided for each station: (1) sampling point
at right side of the river, (2) sampling point at the middle of
the river, (3) sampling point at left side of the river. Fish
sampled by spreaded net and handweb, with ten times
sampling of each peripheral in each sampling point. Sampled
fishes identified based on Kottelat, et al. (1993) and verified
on Biology Research Center, LIPI Cibinong and
www.FishBase.org. Fish community structure analyzed by:
Diverse, Cluster, and Multi Dimensional Scalling (MDS) of
(Clarke and Warwick, 2001).

I11. RESULT AND DiScussION

River Water Quality

Water quality on Serayu River Banyumas Residency could
be analyzed from physical chemical parameters, which
include: temperature, flowrate, clarity, dissolved oxygen, and
pH. Temperature analysis in Year | research (October 2009 —
Juli 2010) ranged on 27,72 — 29,63 °C with average
temperature 28,28 + 0,342 °C and inYear Il research
(October 2010 — Juli 2011) ranged on 27,63— 29,86 °C with
average temperature 28,51 + 0,724 °C. Flowrate in Year |
research ranged on 0,26 — 0,87 m/s with average flowrate
0,52 + 0,207 m/s and in Year Il research ranged on 0,27 —
0,98 m/s with average flowrate 0,54 + 0,195 m/s. Dissolved
oxygen analysis result in Year | research ranged on 5,92 -
8,45 ppmwith average 6,88 + 0,782 ppm and in Year Il
ranged on 4,20 - 8,23 ppm with average 6,04 + 1,241 ppm.
Acidity level (pH) in Year | research ranged on 6,72 - 7,22
with average 6,97 £+ 0,183 and in Year Il ranged on 6,72 -
7,22 with average 6,97 + 0,183.

Physical parameter analysis results of water quality done
based on sampling time are as follows. Temperature analysis
in daytime sampling ranged on 27,61 - 28,99 °C with
average temperature 28,25 + 0,51 °C and in nighttime
sampling ranged on 27,39 - 28,96 °C with average
temperature 28,33 + 0,49°C.Flowrate in daytime sampling
ranged on 0,29 - 0,82 m/s with average flowrate 0,54+ 0,17
m/s and in nighttime sampling ranged on 0,21 - 0,97 m/s
with average flowrate 0,53+ 0,23 m/s. Clarity in daytime
sampling ranged on 17,890 - 84,33 with average flowrate
38,10 £ 1,18 cm.

Chemical parameter analysis results of water quality done
based on sampling time are as follows. Dissolved oxygen
analysis result in daytime sampling ranged on 4,82 - 7,80
ppm with average 6,29 + 1,0lppm and in nighttime
sampling ranged on 4,34 - 8,24 ppm with average 6,44+ 1,33
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ppm. Acidity level (pH) in daytime sampling ranged on 6,56
- 7,28 with average 6,94 + 0,21 and in nighttime sampling
ranged on 6,56 - 7,17 with average 6,96 +0,18.

Plankton that sampled during research then identified for
their species. Identification result shows that there are high
variations of plankton species on Serayu River Banyumas
Residency. During research there are 109 plankton, 47
Families, 23 Ordos identified. Those number includes
Phytoplankton of 97 Speies, 36 Families, 18 Ordos, and
Zooplankton of 12 Species, 11 Families, 5 Ordos. Based on
PPRI (2001); Susanto (2018); Susanto (2017) and (Krebs,
2009) the condition as described above on Serayu River
Banyumas Residency are in good condition and suitable for
fishes’ life.

Fish Community

This research caught 3.871 fish of 29 Species, 20 Families,
and 11 Ordos. Most caught fish on Year | and Year Il of
research are from Cyprinidae Family, with fish number
caught in Year | and Year Il consecutively: 794 fishes(55,23
%) and 941 fish (38,65 %). Most least caught fish on Year |
research are from Anguilloidae Family, with two fishes
caught (0,13%), and most least caught fish on Year Il reseach
are from Clariidae Family and Synbhrachidae Family with
one fish caught on each Families (0,03% and 0,06% each
Family consecutively). Full result of the data described on
Figurel and Figure2 as follow. Highest fish abundance
Serayu River on Year | and Year Il located in Location Three
(Tajum River tributaries on Serayu River), the most
downstream region of Serayu River Banyumas Residency.
Abundance average are 103,17 pcn on Year | research and
120,83 on second year. Abundance average on Location 1
(Klawing River tributaries on Serayu River) are 54,75 pcn on
Year | research and 81,58 on second year. Abundance
average on Location 2 (Logawa River tributaries on Serayu
River) are 40,42 pcn on Year | research and 56,08 on second
year.

Caught Fish Number (%)
1184030 02
0.88

025

u Cyprinidae mNemacheilidae ®mAplocheilidae  mZenarchopteridae

u Mugilidae mBagridae m Siluridae u Clariidae
Loricariidae ® Gobiidae ® Channidae Camangidae
Osphronemidae  m Cichilidae Anabantidae Mastacembelidae
Synbhrachidae Syngnathidae Anguilloidae Chanidae

Fig 1. Caught Fish Number Based on Family in
Percentage of Year | Research
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Canght Fish Number (%) Table 1 Fish Community (Diversity) Diverse Analysis
52 0.10 Result on Year | and Il.
0.03 04;’1’ 016 013
0.06 Station Year | Year Il
S N H’ S N H'
L1S1 16 45 2065 14 49 1,672
245 7 A\
i, //‘\ L1S2 15 56 2395 16 89 2,284
R 01 L1S3 12 64 1,362 18 107 2,125
0.81 480 135 .
H Cyprinidae ENemacheilidae W Aplocheilidae W Zenarchopteridae L2S1 17 47 27248 14 64 1’585
B Mugilidae HBagridae H Siluridae B Clariidae L.2S2 16 29 2,305 12 35 1,882
Lorimriidael IG‘cbi:ic‘iae lChannidée Carangidae ‘ L2$3 16 46 2,024 15 69 1,920
= Osphronemidae = Cichilidae Anabantidae = Mastacembelidae
Synbhrachidae Syngnathidae Anguilloidae Chanidae L3S1 18 98 1,907 17 128 1,452
Fig 2. Caught Fish Number Based on Family in L3S2 20 111 1,422 16 93 1,522
Percentage of Year | Research L3S3 18 101 1,364 19 142 1,759
Entire Location 26 66 2,105 29 86 2,231
160.00
= 140.00
& 120,00 Remarks: S = spesies count, N = individual count
g 100.00 average, H” Shanon Wienner index
£ 8000
£ 0000 4 ® Tahun 1 Table 2 Fish Community (fish domination) Diverse
5 4000 1 = Tahun 11 Analysis Result on Year | and 11
B 20.00 4
0.00 - Year | Year |l
IV. STATION S N D S N D
Lokasi 1 Lokasi 2 Lokasi 3
Research Location and Station L1S1 16 45 0!1896 14 49 012453
L1S2 15 56 0,0928 16 89 0,1338

Fig 3. Fish Abundance Average per Caught Number

(pcn) on Year | and Year Il Research L1353 1264 03947 18 107 0.1568

L2s1 17 47 01367 14 64 0,3220

Most least individual number caught are from location L2S2 16 29 0,013 12 35 0,1873
two. Fish abundance are affected by environmental

condition, thus differences on river environmental condition L2S3 1646 01839 15 69 02150

could differs fish abundance (Sumitra and Rozi, 2018); L3S1 18 98 02319 17 128 0,3110

(Wahyuni and Zakaria, 2018); Muslih et al. (2014); L3S2 20 111 04421 16 93 0,3457

Moran-L6pez (2012); (Muthmainnah, 2010). 1353 18 101 04581 19 142 0,2885

Shannon-Wienner abundance index value on Year | ) _
ranged at 1.364 — 2.395 with average 1.899 + 0.396, and on  Entire Location 26 66 02308 29 86 0,1658

Year Il ranged at 1,452 - 2,284 with average 1,843 *

0,296.Simpson domination index value on Year | ranged at  Remarks: S = spesies count, N = individual count
0,0928 - 0,4581 with average 0,2462 + 0,1372, and on Year average, D = Simpson domination index

Il ranged at 0,1338 - 0,3457 with average 0,2731 +

0,0763.Diverse analysis reveal fish species diversity and 0

domination are in low condition, wether it based on Year |

and Year Il sampling or daytime and nighttime sampling. 60

This result are as shown as Table 1 and Table 2 below. The
condition means even there are no domination found, fish
existence in Serayu River Banyumas Residency are in
endangered condition. Dendogram of Cluster analysis result
and MDS analysis result are showing the same result as 90
shown as Fig 4,and 5.
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Fig 4. Fish Community Cluster Analysis Dendogram
Result on Year |
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Fig 5. Fish Community Cluster Analysis Dendogram
Result on Year 11
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Location one (Klawing tributary) and location two
(Logawa tributary) fish community have higher similiarity
index than both of it compared to location three (Tajum
tributary) fish community. Location one - location two
situation and water condition similiarity are reason for both
fish community similiarity. Location three have different
situation and condition compared to location one and two
with open region. It caused the significant differences of
location three fish community compared to location one and
two. Upstream and midstream fish community of Serayu
River Banyumas Residency show insignificant differences.

TIL3S3

TIL3S2
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Fig 6. Fish community MDS analysis on Year | and Year
1

V. MINING ACTIVITY

During research, rainfall are in high category with
average: 606,57 mm with highest rainfall on October 2010:
914 mm. research done from October 2009 till July 2011 in
between 24 months, only on June 2011 with six days of
rainfall at 111 mm and on July 2011 with one day of rainfall
at 3 mm. another 22 month have rain days averaged between
19 — 30 days at 338 — 914 mm, even at 2010 are rainy all year
long (Anonyomus, 2013).

It caused water turbidity become high and low water
clarity, and water debit of Serayu River Banyumas Residency
also at high level. High level of turbidity already occurred at
upstream region of Serayu River, region before Banyumas
Residency area. High turbidity level mean dissolved particle
are in high amount. It could decrease river fish visibility and
disturb their food gathering activity, reproduction, and
maintaining offsprings and juveniles. Water quality analysis
result based upon PPRI (2001) and expert opinions as
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described before, Serayu River Banyumas Residency are still
in good and suitable condition for fish life.

Class C mining activity happened on Serayu River
Banyumas Residency nowadays are executed on certain
position and in short period as mining permition granted by
Local Government of Banyumas Residency. But class C
mining activity as a whole, not only at Banyumas Residency,
region along the river, which are Wonosobo, Banjarnegara,
Purbalingga, Banyumas, and Cilacap, should be controlled
or decreased in the matter of mining location or time. Long
period of mining activity could badly affect river fish’s life
(Susanto, 2018).

VI. CONCLUSION

Conclusion based on result and discussions are:
1. Water quality of physical and chemical parameters are in
good condition. It includes temperature, flowrate, clarity,
dissolved oxygen level, pH, and plankton species variation in
Serayu River Banyumas Residency.
2. Most species and individual number on Serayu River
Banyumas Residency are from Cyprinidae Family. Species
diversity are in low condition but there are no dominancies
found.
3. Fish abundance are higher in downstream area than in
upstream area, but fish species diversity are lower in
downstream area than in upstream area of Serayu River
Banyumas Residency.
4. Long period of mining activity could badly affect river
fish’s life.

SUGESSTION

Several suggestion related to the research about fish
community in Serayu River Banyumas Residency as a follow
up are:

1. Integrated cooperative between related authorities about
Serayu River management, such as Local Goverment,
Water Management, College, and society on water
resource usage, management, and fish resources on
Serayu River sustainably.

2. Local Government which their area flows Serayu Rivers
should publish Local Act that organize fish catching, for
example:

a. Fish size that allowed to catch, length and weight as
per species.

b. Fishing time, as prohibition of fishing at breeding
time at mangsa kapapat (end of draught and
beginning of wet season).

c. Fishing peripheral, which selectively catch, for
example net with minimum net size of three
centimeters or web with minimum size of one
centimeter net size and prohibit usage of massive
fishing, e.g., poison, explosive, and electrical.
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3. Local Goverment or Central Goverment are expected to
decide protected region to sustain fish species diversity.
Protected region are in Serayu River where it frequently
used by fish for breeding region, e.g. upstream location on
Serayu River Banyumas Residency, in Somagede
Sub-Residency.
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