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Abstract — This study was conducted at six sampling sites in Separi River flow area. Results
showed thaa all sampling sites the diversity of water biota (as nekton, plankton and benthos) was
categorized low to moderate, its homogeneity was low to evenly distributed, and both dominant and
not dominant species were found. Linear regression equation to show the relationship between fish
species, plankton species and benthos species with some water quality parameters as temperature
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1. INTRODUCTION

Sources of water pollution might come from
industrial activities such as small scale industries,
agriculture, and miningl"l. Most rivers in Asia are highly
polluted with domestic, agricultural, and industrial
wastesl?, Indonesia water resources contribute
@proximately 6 percent from the world water resources
or about 21 percent from the total water resources in the
Asia Pacific region. However, the availability of clean
@ ter in Indonesia has been being a very serious problem.
Large number of people is still using river water for
drinking, bathing and washing. Large number of
households disposes their domestic wastes directly to the
river body [, In 2008 the majority of rivers in Indonesia
had been monitored and based on Storet method, water
quality criteria Class 2, and Government Regulation No
82/2001 were included as heavily polluted. Other rivers
were in slightly to moderately polluted Bl. Thus, the
study on the characteristic, dynamic and ecology of river
environment becomes very important in Indonesia.

Separi River is a tributary of Mahakam River located
in the District of Kutai Kartanegara (Fig.1). The river
provides water source for clean water and to irrigate crop
production centres. As an impact of land use changes
from forest to non forest utilization, the watershed area
of Separi River has been degraded and uncovered, and
unable to provide enough water during dry season but
flooded during rainy season. Local community uses
Separi River for domestic, fishery, agriculture, and other
activities. Clear cutting vegetation in the watershed area
gave impact on the deterioration of river water guality,
declining the function of river, and changing the water
status. Land clearing for coal mining activities in
watershed area of Separi River directly evoked the
increase of water turbidity. Apparently, Separi River has
been polluted by waste materials from various activities
occurring along riparian area, and bringing about
negative impacts to the water environment, welfare of the
biota, and human health.
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Figure 1. Map showing Separi River and its watershed area
in the District of Kutai Kartanegara

The existing of certain species of water biota may
become a bio-indicator for the status of water quality!5:
5. The changes of benthos density may be caused by the
increase of human activities, addition of wastes, water
temperature, input of detergents, low transparency, high
conductivity, and high hardness. Many benthic species are
unable to tolerate to the changes of environmental
condition and pollutionl?), The objectives of this study
are to identify species of fish, plankton, and benthos and
their diversity as bio-indicator to know the condition of
water quality; to analyze and determine water quality
status and to identify the source of pollutants and their
effect to the quality of river water,

Il. METHODOLOGY

A ncatr'on and Period

This study was conducted at six sampling sites in
Separi River flow area in the District of Kutai Kartanegara

for about 14 months started from April 2011 to May 2012.

It consisted of pre-survey, field samplings carried out
every Z montfi} for six periods; and water quality and
biota analysis done in situ and ex situ at the laboratory.

B.Object and Procedure

1. Sampling for Biophysical Parameters

Water quality parameters measured in this study
are referred to B210 for water quality analysis and
procedure (Table 1).

Benthos was collected from the river bottom with
Eikman-dredge 3 times at each six sampling sites. The
benthos mixed with mud was put in a plastic bag, and
then sieved with benthos screen for the purpose of
identification. Water samples for plankton analysis
were collected with plankton net and preserved in
glass bottles. Benthos and plankton was identified in
the Laboratory of Environmental Aquaculture, Faculty
of Fisheries and Marine Science, Mulawarman
University and the identification was referred tol!%:11
12,13),

Fishes were caught using gill net, casting net,
fishhook, and scoop net; documented and identified in
situ. Fishes that were unable to identify in situ, were
preserved using ice and identified in the laboratory.
Identification was referred to [#:15:16),
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Table 1. Parameter, Method, Unit, Class (K) and Location of
Analysis
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2. Storet Method

Storet method is applied to identify parameters that
comply or do not comply with the water quality standard
issued [°1 In principle, Storet method is used to define the
quality status of water by comparing the actual measured
values of water quality parameters with the values listed
in the water quality standard '), The quality status of
water was determined using value system developed by
EPA (US Environment Protection Agency) that classified
the quality status of water in four classes ['8l, See Table 2
below.

Table 2. Classification of water quality status determined using

e StoretMethod

No Clas Categury Soives Explanaton
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The measured value of a parameter that is lower than
the value in the water quality standard is scored zero. If
the measured value does not comply with the value in
the water quality standard (measured value > standard
value), the score is negative and determined according
to the rule. Total negative values of all parameters are
counted and the water quality status is determined using
EPA value system (Table 3). The characteristic of aquatic
biota inhabiting the water of Separi River was analyzed
using index of dfJersity, index of homogeneity, index of
dominance, and Simpson's reciprocal index of diversity.
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Table 3. EPA value system to determine the quality status of
‘water
\"Wf'“ FEp——— Vahue Phyacal Chemica Biskaieal
smple
L] Mavimun -2
Munzaue 2
Avetage o
(] Mavimun Bl o
Murim 4 b
ANeTage - 12 18
Scarce [I%; 1%
Sote | ulal pusieste per gl Lead o detemane 1l water quality daus

Multiple regression analysis waglpplied to know the
relationship between the number of species, plankton
species, or benthos species (Y) and some water quality
parameters (X).

a. Index of Diversity

Formula from Shannon-Wiener (H') was applied to

observe the diversity of species as follows{20k

oSl

The diversity of species is determined using the following
criteria:
H' <1: low species variation, unstable community
f’ 1-3: moderate species variation, moderate
community
H' > 3: high species variation, stable community

b. Index of Homogeneity
Index of homogeneity illustrating the distribution of
inter-specific individuals in a community was determined
according to formula from Odum®® The E value is used
considering that some species of aquatic biota have an
adaptive behavior to a certain level of pollution. Index of
homogeneity is shown by the following equation:
PE
e In(s)

The value of E is ranging from 0 to 1. If E is approaching
1, the inter-specific individuals are evenly distributed.
And in contrary if E is 0, the inter-specific individuals in
community are not well distributed. The following
criteria are used to define the homogeneity of species:

0.00 < E= 0.50; community in stress condition

0.50 < E 5 0.75: community in unstable condition

0.75 <E = 1.00: community in stable condition

c. Index of Dominance

Index of dominance is used to show the domination
of certain species in a community and in this study
Simpson's index of dominance was applied[20 dan 21], 35

follows:
mi?
e Z ¥

D value ranges from 0 to 1, and the interpretation is
ift

D close to 1: certain species is dominantin
community
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D close to 0: no dominant species in community
d. Simpson’s Reciprocal Index of Diversity

Simpson's reciprocal index of diversity is applied to
indicate the level of pollution in the water. The equation
ist2)

2
(1-0)-1-2%0

Based on this index, the level of water pollution can be
classified in three levels [20] j.e.:

1-D>08 : slightly polluted

1-D=06-08 : moderately polluted

1-D<06 : heavily polluted

e. Multiple Regression Analysis

Multiple linear regression is used to w the
relationship between the number of fish species, plankton
species, or benthos species (Y) and some water quality
parameters (X, Xz Xa X4 Xs). The multiple linear
regression was applied according tol22l and(#3k Y = a +
bi1X; + baXz + b3Xz + beXy + bsXs

1L RESULT

A. Biophysical Condition

In the last decade, many coal mining companies
developed in Separi area, since in fact the earth of Separi
contains large coal resources. Wastes from coal mining
activities contaminated water resources and paddy fields.
The turbidity of river water and sedimentation in paddy
fields was increasing. Coal mining activities surrounded
most villages and operated in between river flow. Coal
mining operation starting with land clearing and
destroying land covering vegetations gave negative
impacts to the increasing rate of erosion and to the
extinction of wild species.

The increasing rate of run-off debit during rainy
season will be followed with the increasing intensity of
ground surface erosion, water turbidity, and river bottom
sedimentation. Coal mining activity for long term period
will bring about accumulative negative impacts to the
environment in the form of natural resources
degradation, pollution, increasing turbidity of river water
and sedimentation.

1. Temperature

Water temperature (Fig. 2) in all sample sites
complied with the water quality standard. Temperature
did not fluctuated more than 2 °C, except in Sampling Site
2 that the fluctuation was recorded more than 3 °C. This
may be caused by the fact that the water debit in
Sampling Site 2 was low and no trees grown in river bank
to protect the river water from direct sunlight during day
time.
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Figure 2. Fluctuation of water temperature at all sampling
sites in Separi River flow

2. Total Suspended Solids (TSS)

TSS consists of suspended organic and inorganic
particulates, and suspended colloids. Concentration (Fig.
3) of TSS at Sample Site 2 was recorded high (400 mg/L)
and exceeded the value listed in the water quality
standard Class 4 indicating that the water is only able to
be utilized for any purposes after treated with multilayer
treatmentsts)-

15 g}
brabilil

eling She
Figure 3. Concentration of TSS at all sampling sites in Separi
River flow

3. Total Dissolved Solids (TDS)

The maximum allowable concentration of TDS (Fig. 4)
for water criteria Class 1 to Class 3 is 1000 mg/L, and for
Class 4 is 2000 mg/L®Bl Concentration of TDS in water
may be derived from rock weathering, soil erosion, and
from anthropogenic sources.
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Figure 4. Concentration of TDS at all sampling sites
in Separi River flow

The concentration of TDS exceeding the water quality
standard Class 4 was only detected in Sampling Site 2.
This site is located in between community settlements,
paddy fields, and coal mining operation. The river flow in
this site received wastes from villages, and coal mining
activities. The value of parameters from other sampling
sites still in ranges complied with the water quality
standard.

4. Colour and Turbidity

The concentration of colour (Fig. 5) and turbidity in
Sampling Site 2 was measured high exceeded the value
allowable for the water quality criteria Class 4. The
increase in turbidity was parallel with the changing of
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water colour. High turbidity will limit the existence of
aquatic biota in water, because it hinders phytoplankton
photosynthesis, disturbs respiration of fish, and even
causes fish death.
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Figure 5. Fluctuation of water colour at all sites in Separi River
flow

Turbidity caused by suspended soil particles seldom
gives direct and prompt effect on fish population.
Turbidity caused by clay will hamper light penetration for
photosynthesis and have bad effect to productivity!24}
Particles deposited on the bottom will cover fish egg and
benthos community.

5. pH

In situ measurement of pH showed that the value of
pH in all sampling sites ranged from 6 to B, except in
Sampling Site 4, the pH value was 5-6. Referring to
Government Regulation No. 82/2001, pH value in
Sampling Site 4 was recorded lower than the value in the
water quality criteria Class 1, 2,and 3 (pH 6-9) but it
conformed with water quality criteria Class 4 (pH 5 - 9).
The low pH is indicating acidity caused by the increase of

carbon dioxide concentration released from the
decomposition of organic matters.
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Figure 6. Water turbidity at all sites in Separi River flow
6. DO, BODs, and COD

Comparing to the water quality standard Class 1 and
2, the concentration of DO in all sampling sites was still in
ranges of allowable minimal value. The value of COD in
almost all sampling sites was still in the value range of
water quality criteria Class 1, 2, and 3. But COD
concentration in Sampling Site 2 was bad and included in
the category of Class 4. Standard acceptable value of COD
according to 9 is > 50 - < 100 mg/L for Class 4.

River should provide enough oxygen to decompose
waste organic substances chemically. COD indicates the
total oxygen consumed for the oxidation of easily
degradable organic substances and more resistant
organic matters to release CO; and H;0. High
concentration of COD was detected in the water from
Sampling Site 2 with bad water quality condition.
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7. NH3 NOg and NO;

The concentration of ammonia (NHs-N) was detected
lower than the allowable maximal value listed in the
water quality standard according to ¥, ie. 0.5 mg/L.
Nitrite (NO;) concentration detected was also lower than
water quality standard Class 1-3, i.e. 0.06 mg/l. Nitrate
concentration in all sampling sites complied with
maximum allowable concentration written in the water
quality standard Class 1 - 4 ie. 10 - 20 mg/L. The
cavering of vegetation along riparian area may function
as natural bielogical filter,

8. POs-ortho and H2S

The concentration phosphate measured at all sample
sites was increasing exceeding the maximal allowable
value according to the water quality standard of
Government Regulation No. B2/2001. The highest
concentration was recorded in Sampling Site 3 where the
riparian area near this site was utilized for agriculture
activities by local community,

Concentration of hydrogen sulphide in all sample
sites was generally low and in the range of tolerable
concentration i.e. < 0.1 mg/L. Hydrogen sulphide is bad
smell gas and harmful to aquatic organism released from
anaerobic decomposition of organic substances,

9. Coliform and E.coll

Total coliform/100 ml in all sampling sites was
recorded below the ambient standard (> 1.000 -
5.000/ml), except in Sampling Site 2. The total coliform
in Site 2 was counted 4.600/100 ml and included in the
status of Class 2. This result was reasonable since
Sampling Site 2 located near the people settlement.

Total coliform that was even counted low in Sampling
Site 6 is very potential to increase, because the site is also
located near people settlement and crop plantation. Thus
wastes from domestic activities and agricultural residues
will discharge into the river which frequently flows in low
debit. According to Badiamurti and Muntalif (2013) the
presence of bacterial pathogen in river water can be
identified through the presence of bacterial coliform.

B. Water Quality Status

The analysis of STORET method to determine the
quality status of water showed that the water quality in
all sampling sites did not comply with water quality
standard Class 1 with total score ranged from -44 to -
71 (Table 4). The water was categorized as heavily
polluted, since the score was > - 31. The water in all
sampling sites is recommended not to be utilized as
source for drinking water or for any other purposes with
the same requirements.

Water quality in sampling site 1, 2, 5, and 6 did not
comply with the water quality standard Class 2 and it
was Included as heavily polluted with score ranging
from -32 to -41. Some water quality parameters having
values exceeding the values of water quality standard
Class 2 with worse condition were TSS, TDS, pH,
Colour, DO, BODs;, COD, NOz-N, and FO4-ortho. Water
quality in Site 3 and 4 did not meet the water quality
standard Class 2 with scores ranging from -17 to -28
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and it was categorized as moderately polluted. Some
parameters having values exceeding the values of
water quality standard Class 2 at moderate level of
pollution were TSS, colour, pH, DO, BODs, COD, NO:-N,
and POs-ortho. The water in these sites is suggested
not to be used for recreation related activities,
aquaculture, animal husbandry, crop irrigation, and other
purposes with similar requirements,

Table 4 Analysis of Storet used in determining the quality
status of water in Separi River
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The water quality in Sampling Sites 1,2,3,5 and 6
did not fulfil the water quality standard Class 3 with
scores ranging from -12 to -26, and it was moderately
polluted. Water quality parameters having scores
exceeding the values of water quality standard Class 3
at moderate condition, were TSS, TDS, pH, colour,
BODs, COD, NOz-N, and PO4-ortho. Water quality in Site
3 did not meet the water quality standard Class 3 with
scores -3 and included as slightly polluted. Water
quality parameters having scores exceeding the values
of water quality standard Class 3 at slightly polluted
were colour and NOz-N. The water in all sample sites
except in Site 3, is not recomm{@ded to be utilized for
fish culture, animal husbandry, crop irrigation and for
other uses with similar requirements.

Water quality in Sampling Site 2 did not comply
with water quality standard Class 4 with total scores -
11, and Included as moderately polluted. Water quality
parameters having scores exceeding the values of
water quality standard Class 4 with moderate
condition were TSS, colour, and COD. The water quality
from sampling sites 1, 5 and 6 complied with the water
quality standard Class 4 with scores ranging from -1 to
-5 and categorized slightly polluted. Water quality
parameter having scores exceeding the values of water
quality standard Class 4 at slightly polluted condition
was TSS and colour. Water quality in Sampling Site 3
and 4 was in very good condition and not polluted. The
water in all sampling sites except in Sampling Site 2
was in good condition and can be used to irrigate crops
and for other uses with similar requirements.

. Aguatic Biota

1. Fish Community

Fish has an ability to respond the changes of water
quality and may become an indicator for water pollution.
From 149 total individuals of fish caught in all sampling
sites, 23 species of fish from 9 families was successfully
identified. Almost half of all species or as many as 11
species came from the class of Cyprinidae as a specific
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character of river fish in Indonesia, The most abundant
species caught in Sampling Site 3 were Labiobarbus
festivus and Parachela oxygastroides (class Cyprinidae),
and Ompok bimaculatus (class Siluridae). The abundant
species caught in Sampling Site 1 and 5 was
Cyclocheilichtys apogon from class Cyprinidae (Table 5).

Cyprinids include as fast swimming fish and have an
ability to adapt with flowing stream. The species is able
to move fast avoiding extreme condition in water and
looking for safer environment. The fish caught from
Sampling Site 3 where aquatic weeds densely growing
were specifically more diverse.

This study found that the number of individual and
species of fish was distributed almost evenly in all
sampling sites, except in Sampling Site 3. The riparian
area in Sampling Site 3 was covered by dense vegetation
and received less pollution, so it provided good habitat
for various species of to grow,

The characteristic of aquatic biota in all sampling
sites based on their diversity (H'), homogeneity (E), and
dominance (D) was similar, except at Sampling Site 2. At
all sample sites except at Sample Site 2, the diversity of
fish was moderate, and the homogeneity (E} was
distributed or stable, and no dominant species was
found. Although at some sampling sites there was a
difference in total individual and species of fish, but the
diversity was averagely moderate and the homogeneity
was evenly distributed. The diversity and homogeneity
of fish species at Sampling Site 2 was low and unstable
and dominated by certain species. Fish catch in this site
was the lowest, due probably to the worse water quality
condition caused by high turbidity, shallow water, and
low flow debit. Coal mining wastes flowing into this site
worsened the condition of water quality for the welfare
of aquatic organisms.

Table 5. Structure of fish population at six sampling sites in
Separi River
S Famiy Specie LR Sl ke 0 e d S § Nie s Fostid
1 I"uﬂq:‘.u. : i

0 Prtemdegiedes
i Nebieta
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Fish species capable to adapt with relatively
extreme environment because they have arborescence
organ (an additional respiratory organ) are species from
the class of Channidae, Clariidae, and Siluridae. Fish
adaptable to inhabit the dark and turbid habitat are
species from the class of Bagridae, Synbranchidae, and
Eleotrididae species. Relationship between the number
of fish species (Y) and temperature (X;), TSS (X:), TDS
(X2), colour (Xi), and turlfity (Xs) is shown by the
following equation Y = 8,657-0,101 X4-0,002 X; -
0,013 X3-0,008 X4+ 0,021%s. (r=0,792; R = 0,628). And
the relationship with pH (X4), DO (X2), COD (X3), and BODs
@) is indicated by equation Y = - 8,503 -1,105 X; + 2,054
X: + 0,043 X3 + 3,501 Xi. (r = 0,648; R = 0,419). The
relationship between number of fish species and the
mentioned water quality parameters is positively and
fairly strong.

As indicated by the reciprocal index of Simpson
diversity, the water in Sampling Site Z was categorized as
heavily polluted with diversity index of 0.3. The diversity
index of water in Sampling Site 1, 5, and 6 ranged from
0.74 to 0.79 indicating that the water was moderately
polluted. The water in Sampling Site 3 and 4 was slightly
polluted with average diversity index of 0.87.

2. Plankton Community

Plankton in water affects the life of other organisms
since plankton are source of food for others like fish.
Phytoplankton species from the class of Cyanophyceae
and Crysophyceae were identified almost in all sampling
sites (Table 6] and zooplankton species was mostly
identified from the Class Mastigophora (Table 7).

Table 6, Structure of phytoplankton population at all

sampling sites in Separi River
I vuphinksen Sie ) Siel Sied Naed  Se® Siaed  Taud
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Relaffnship between the number of plankton species
(Y) and some water guality eters as temperature
(X1), TSS (Xz), TDS (X3), colour{Xs). and turbidity (Xs) is
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shown by equation Y =2551,355 - 69,582 X, - 0,101 X; +
0,256 X3+ 0,128 X4- 0,362 X5 with weak relationship (r =
0,372). The weak relationship in this case is reasonable
since plankton is microorganism greatly affected by water
flow. The water quality in all sampling sites was also very
changeable from time to time and hardly related to the
presence of certain species of plankton. The high
turbidity of water flow was not favourable either for the
rowth of plankton, especially phytoplankton.
& If the diversity index of Shannon-Wiener (H") is used
to predict water pollution, the water quality at all
sampling sites was found moderately polluted with Iindex
values ranging from 2.06 to 2.93. And if the Simpson
diversity index is used, the level of water pollution at all
sampling sites was slightly polluted with index values
ranging from 0.86 to 0.93.

Saprobic index can be used also to know the level of
dependency of certain species on its source of nutrition,
and thus to relate the abundance of plankton to the level
of water pollution. In this study, the species Closterium
spp includes w-mesosaprobic (high level pollution)
plankton and Pedlastrum biwae dan Spiragyra sp. are §i-
mesosaprobic  (moderate level pollution) plankton.
Staurastrum longiradiatum and Ulothrix aequalis includes
as oligosaprobik (low level pollution) plankton. Saprobic
systems currently are applied in European countries but
there are no concrete activities (according to the
knowledge of the authors) [25}.

Table 7. Structure of zooplankton population at all
sampling sites in Separi River

Pamplaslion Shel Nl Naed Sl SHeS Sk Bed

Oscillatoria sp. from class Cyanophyta and Nitzschia
sp. from class Crysophyceae was plankton species
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identified at all sample sites. Species of plankton that
produces mucous, changes water colour, and excretes
corrosive substance in water is Oscillatoria sp. Nitzschia
sp (Crysophyceae) is an indicator for water pollution 261,

Plankton Melosira sp (Crysophyceae) was only found
at Sampling Site 1. Melosira is one species of
phytoplankton that can be found in clean water [20}
Sampling Site 1 is located at the mouth of Separi River
where the water flow from Separi River meets the water
flow of Mahakam River. The water flow from Separi River
was generally more turbid than the water flowing from
Mahakam River. Thus the water quality at this site was
very changeable between bad to good condition
influenced greatly by the movement of tide. Nitzschia sp
(Crysophyceae) identified at Sampling Site 1 was an
indicator to show that the water in this site was polluted
too. Plankton Navicula sp (Crysophyceae) was only
identified at Sampling Site 2, 5 and 6 and Oscillatoria sp
(Cyanophyta), Spirogyra (Chlorophyceae), Navicula sp
and Nitzschia sp (Crysophyceae) are bio-indicators to
predict water pollution 6]

4, Benthos Community

There were only 3 families of benthos identified in
Separi River bottom ie. Gastropoda, Pelecypoda, dan
Oligochaeta (Table 8). Pleurocera acula from class
Gastropoda was found at all sample sites, but Lumbricus
sp from class Oligochaeta was only identified at Sampling
Site 3. Diversity Index (H') of benthos at Sampling Site 1,
2,3,and 5 ranged from 0 to 0.89 indicating that almost all
sample sites In this study had low benthos diversity, low
distribution of individual species per m2, and low stability
of benthos community. Sample Site 4 and 6 had moderate
diversity, moderate distribution of individual species per
m?, and moderate stability of benthos community. At
Sampling Site 5 was found very few benthos species,
because at the time of sampling there was an activity of
river normalization in the form of river bottom dredging
and river widening by land cutting and sliding.

Table 8. Structure of benthos population at all

sampling sites in Separi River
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Homogeneity Index (E") of benthos in Sampling Site 3
and 5 was ranging from 0,00 to 0,15 indicating that
species were not spread evenly and not dominated by
certain species, and it was assumed that the community
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was in stress condition. The benthos at Sampling Site 6
with the score of 0.73 showed that the benthos
community was in unstable condition, and at Sampling
Site 1, 2, and 4 with the scores ranging from 0.81 to 0.89,

the benthos community was stable and evenly distributed.

The score for index of dominance ranging from 033 to
0.48 at Sampling Sites 1, 2, 4, and 6, and ranging from
0.96 to 1.00 at Sampling Site 3 and 5 showed that was no
dominant species of benthos in the community.

Linear equation showing relationship between the
number of benthos species (Y) and temperature (X,), TSS
[Xz), TDS (X3), colour (X4), and turbidity (Xs) was
Y = 1356,461-21,310 X;-0,816 X;+0,153 X3+0,012 X, -
0,248 X5 (r = 0,444 and R = 19,7 %),  Habeeba et al.
(2012) found that some benthos families had negative
refationship with temperature and TDS as for example for
Oligochaeta, and had positive relationship with
transparency, TDS, and water depth as for Cladocera.

Based on reciprocal diversity index for benthos, it
was found that the level of water pollution at all sampling
sites was categorized as moderately to heavily polluted
water with average score of 0.67. The water was heavily
polluted if the index < 2 (¥l The water is moderately and
heavily polluted if the diversity index is < 1 and in
between 1-3 I4:5].

1V. CONCLUSION

Based on this study the condition of biophysical
environment of Separi River in the District Kutai
Kartanegara may be concluded as follows:

1. The diversity of aquatic biota (fisf§]plankton, and
benthos) at all sample sites was in low to moderate
category, their homogeneity was in low to evenly
distributed category, and both dominant and not
dominant category of species were found.

2. Fish from class Siluridae and Bagridae can still be
found in the water with category of moderately
polluted Class 4.

3. Phytoplankton from class Chlorophyceae (Spyrogira
sp), Cyanophyceae (Oscilatoria@@p). Chrysophyceae
(Nitzschia sp and Navicuia sp) be used as blo-
indicators to predict water pollution

4. Based on reciprocal index of plankton diversity, the
water at all sampling sites was included as slightly
polluted, but based on benthos diversity the water at
all sampling sites was categorized as moderately to
EBavily polluted.

5. The quality status of water at all sampling sites based
on physical, chemical, and biology parameters was
included in the category of Class 4, indicating that the
water can be utilized only to irrigate agricultural crops
or for other uses with similar requirements.

6. Coal mining operations in the watershed area of
Separi River and the activities of river normalization
by dredging, land cutting and sliding, and land clearing
gave negative impacts to forest stands and aquatic
biota,

7. The pollution of water environment caused by wastes
released from soil erosion and coal mining activities

ISSN ; 2252-5211

brought about disadvantages for local people as water
users living in the riparian area.

V. REFERENCE

[1). WEPA (Water Enrnnmlnt Partnership in Asia), 2013, State of
Water Environmental Issues: Indonesia,

hﬂp if fwww.wepa-db.net/policies/  state/indonesia/indonesis.

[2}. Bnns,, AEV, MA.Hanjra, YJlang, lladlr, and P.Drechsel. 2012
Water Pollution in Asla: The Urgent Need for Prevention and
Meonitoring. Australian National University,
http://www globalwater forum.org/2012/06/09/water-pollution-
In-asia-the.

[3]. Hailimah-Syafrul, 2009. Water Quality Monitoring In Indonegia.
mtmnmenw! Management Center. Puspiptek Area, Serpong,

gerang Selatan, Banten Province.

[4]. Wilhm. ].F. 1975, Blalogical Indicators of Pollitan River Ecology. Bd,
B.A. Witton, Blackwell. Oxford. England.

[5]. Lee, CD, SB. Wang dan C.L. Kuo. 1978. Benthic Mmcmlnvam and

.I""I'T! Hological Indicator of Water Quality h Reference o

ter Pollution Control in Developing Cam &mlwll
Thailand.

[6]. Shekhar, STR., Kiran, BB, Futtnhb. ET, Shivrsj, Y. dan
Mahadevan, KM. 2008. Phyto, n as of water qgi
with reference to industrial pulluﬁon Journal of mﬁruumzntnl
Blology : 29 (2).

71 beeba, KA, P, Saltanat, and A Uzma, 2012, A Study on
sonal Variations of Benthic Community and Blodiversity

in Relation to Environmental Variables in Disturbed
Internatinal Journal of Environmental Sciences. Voiume
2,No4.

[8]. Government Regulation Ne. B82/2001 regardin
Quality Management and water Pollution Control

[9]. Epvironment Ministerial Decree No.115/2003 regarding The
ﬂldnn:e of Water Quality Status.

[10]. APHA, AWWA, WEF, 1998, Standard Methods for the
Examination of Water and Wastewater, 20th Edition. Editor

.H.Franson. American Public Heaith Association, Washington.
ited Book Press,Inc., Baltimore, Maryland.

[11]. Sachlan, M. 1973. Planktonologl. Direktorat |enderal Perikanan.
Jakarta

[12]. Morris, PIA. 1975, A Field Guide to Shells of the Atlantic an Guif
Coasts an the West Indies, Hougton Mifflin Company,Boston,

[13]. . 1979, lllustrations of The Freshwater Plankton of Japan.

lkkusha Publishing Co, LTD, Tsurum-ku Osaka Japan.

[14]. Kottelat, M., AJ. Whitten, SN. Kartlkasari, dan S
Wirjoatmodjo.1993. Freshwater Fishes of Western Indonesia and

wesi. Periplus, Second Editions Limited. Hongkong.

[15). n, H. 1984, Taksonomi dan Kunci Indentifikasl lkan. Bina
Cipta. Bogor.

[16). Weber, M., and LF.D, de Beaufort. 1916. The Fishes an The Ind

stralian Archipelago, Vol 1 < X, E). Brill Ltd Eerbeek, Holland.

[17]. @diamurti, GR and BS. Muntalif. 2013. Correlation of Waetr
Quality and Incldence of Disrhea Based on the Presence of
Coliform Bacteria in Cikapundung River.
www bglesdm.go.id/publication/ index php,/dir fartcle,

[18]. nter. 1977. Kursus Laboratory Lingkungan, 1998, Kerjasama
antara Pusat_Benelitian Sumber Daya Alam dan Lingkungan.
Lembaga h“ﬁan-llnlnrsltu Padjadjaran Bandung (PPSDAL,
LP UNPAD) dengan Badan Pengendalian Dampak Lingkungan
[BAPEDAL).

[19]. EPA. 1999. Turbidity In Source Water, EPA Guidance Manual,
Turbidity Provisions.

[20]. Odum, EP. 1971. Fundamentalsof Ecology, 3. W.BSaunders
Company. Philadelphia. London. Toronto. Toppan Company, LTD.
Tokyo. japan.

[21). Koesoeblono, 1997. Metode dan Teknlk Pengukuran Blologi
Perairan, Kursus Amdal Angkatan V. Bogor.

{22). Fleming, M.C. dan ).G. Nellls. 1994. Principles of Applied Statistics.
Routledge. London and New York.

[23]. Bhujel, RC. 2008, for Aquaculture. Wiley-Blackwell.

The Water

State Avenue. Ames, n, BE.
Puttaiah, ET., Shivraj, Y. dan KM. 2008
Phytoplankton as Index of water quality with reference to

20

© IIWR - ISSN: 2252-5211, 15* March 2013, All rights reserved




Internat ], Waste Resaurces, Vol 3(1)2013:13-21, Komsanah Sukart! at al.

Industrial pollution. Journsl of Environmental Biology, 29(2], 233-

2.
[24]. CE 1982 Water Quality Management for Pond Fish Cultur.
Alih Bahasa: ASyafel Sidik. 1996 (Pengelolaan Kualitas Air Dalam

idaya Perikanan). Elsevier Scientific Publishing Company.
[25]. uffs, P, LStubauer, S.Zahradkova, K.Brabec, and 0.Moog. 2004.
on of the Saprobic System into the European Union Water

ISSN ; 2252-5211

Framework Directive. Kluwer Academic Publishers. Netherlands

Hydroblologia 516: 285-294,

Dol: hutg//dx dok.ong/ 101023/ BITY DR 0000025271
[26]. Anonim. 2003. Freshwater Plankton (in [ndonesian).

http://xa.yimg.com/kq/groups/

16123388/21 19988254/ Parameter+BIO.

171,901 33 4d

£ IJWR - ISSN: 2252-5211, 15 March 2013, All rights reserved




JURNAL

ORIGINALITY REPORT

12.. 10, 3. 4,

SIMILARITY INDEX INTERNET SOURCES  PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

ljwr.co

Internet Source

10%

Gough, Terry Antony( and Thorbun, S).
"Quantitative detection in gas chromatography",
Brunel University Research Archive (BURA),
2011.

Publication

1o

Submitted to United World College of South 1
. < 1%
East Asia
Student Paper
www.oalib.com
Internet Source <1 %
Submitted to CSU, Chico
Student Paper <1 %
n Submitted to Universiti Putra Malaysia <1 .
Student Paper A)
Submitted to SPH International Kemang Village <1 o

Student Paper

Submitted to North West University



n Student Paper
<1

Exclude quotes Off Exclude matches Off
Exclude bibliography Off



	JURNAL
	by Jurnal_pa Paulus Buat Gb_18

	JURNAL
	ORIGINALITY REPORT
	PRIMARY SOURCES


