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Abstract - Inorganic carbon is closely related to the calcification process (CaCO3), which is the main constituent of coral reefs or
microorganisms that exist in the oceans such as foraminifera and cocolitoporit. Inorganic carbon is also closely linked to the chemical
processes that occur when carbon dioxide gas (CO2) dissolved in water. The research of inorganic carbon in the waters of Beras Basah
was carried out in January, February and March 2012. The purpose of this study was to understand the distribution and concentration of
total inorganic carbon (Cr) in coral reef and seagrass ecosystems as well as the correlation of Beras Basah. The results showed that the
concentration of total inorganic carbon (Cr) in January average 1166.503 mol/kgSW, February average 1115.599 mol/kgSW, and then
in March the average 987.443 mol/kgSW. Distribution patterns of total inorganic carbon (Cr) is vectoral, where in January, the
concentration of total inorganic carbon (Cr) was highest in the Southeast region, was in February in the South and Southeast, while in
March shifted to North region of Beras Basah Island. The concentration difference is thought to be influenced by pH and the seasons, tides,
biochemical processes, and biological activity.
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I. INTRODUCTION calcification which ties carbonate ion (CO3%) and
Beras Basah aquatic ecosystems that are located in bicarbonate ions (HCO3) as the main constituent of coral
Bontang coastal area is highly vulnerable to climate Stone (Marubinietal,2003).
change caused by global warming process of the carbon In the process of calcification, many benefits that
dioxide (CO2) emissions from land use change, forest fires, Science can be assessed as to how the pattern of
fossil fuels (oil and coal), respiration, decomposition of distribution, the amount of inorganic carbon, the level of
organic matter. One of the media to reduce the amount of closeness (correlation) that occur in coral and seagrass
carbon dioxide in the atmosphere is the process of €cosystems by station and time, as well as determine the
absorption of carbon dioxide by plants and organisms level of closeness (correlation) of several parameters
through photosynthesis and respiration chlorophyll in the ~forming total inorganic carbon (Cr) in the waters, as the
ocean. With the influence of the CO, absorption process, it research that has been conducted by Suratno and Prayuda
will affect the quality of waters that have Beras Basah (2010) and Afdal et al (2011) in the waters of Java. The
marine potentials are quite good especially coral reefs and conclusions from these studies that distibusi inorganic

seagrass ecosystems, one of which is the process of carbon in waters affected by seasonality and supply of
biochemical processes, and marine biological activity.
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Based on this, we need some research on inorganic carbon
in the water Wet Rice, because previously there was no
detailed information to determine the inorganic carbon in
the East Kalimantan region especially Bontang.

Therefore as for the formulation of the problem in this
study, namely how to assess and analyses the pattern of
distribution of total inorganic carbon (Cr) in coral reef and
seagrass ecosystems, how many total inorganic carbon (Cr)
on coral and seagrass ecosystems. Then determine the
level of closeness (correlation) total inorganic carbon (Cr)
on coral and seagrass ecosystems based on habitat and
time.

Il. MATERIALS AND METHODS

Research Time and Location

This research was conducted in 3 months from January
2012 to March 2012. Research site was located in the
water of Beras Basah, Bontang city in East Kalimantan
province (Figure 1).

| — woo
0,083 et
117558 1175585

T T T
17558 197.5505 1758 1175605

Keterangan:
St4: Laman
S8 : Laman

St1 - Lamum 502 Terumbu karang& Lamun 53 : Tenambu karang & Lamun

S5 - Tenumba karang 56 © Lusmun 57 : Tensmbu karang

519 : Terumba karang 5t10: Terumbu karang

Figure 1. Location Beras Basah Research in Water

Research Methods

This research method is case study includes review of
documents (literature review), field survey (ground check)
and observations as well as interviews with the related
parties that supporting this study. Determination of sea
water sampling stations in waters Beras Basah was
conducted by  considering  geographical area
representation using purposive sampling. Stages of
research begins with the measurement of water quality
parameters (pH, DO, temperature and salinity) in the early
hours before sunrise (4:00 to 6:30 pm) at 10 stations
(zone of coral reefs, seagrass and coral reefs and seagrass
shift) using Waterproof Cyber Scan PCD 650 (Eutec
Instruments). CO, parameters was done by titration
method in situ, while the samples of water samples for the
parameters Nitrate (NOz), phosphor (PO4) and Silicon
(Si0z) was taken immediately from the study site, and then
analyzed in the laboratory with a spectrophotometer ex-
situ next day. For the determination of the value of total
alkalinity (Ar) samples was calculated following the
method proposed by APHA (1985) by calculating the value
of pH, salinity and temperature.

After getting the value of the CO; from the study site,
then the determination of the value of the concentration of

carbon dioxide (CO:) dissolved bicarbonate ions (CO32)
and carbonate ions (HCO3") was calculated using CO; Calc
program (Robbins at. al., 2010) parameters of the first and
second dissociation constants (K1 and K2) of carbonic acid
(Lueker et. al, 2000; Millero, 2010), KHSO4; (Dickson,
1990b), the pH scale [scale Seawater, (mol / kg SW)],
water - Sea Flux: Ho et. al., 2006) with the formula:

Cr = [CO2 ¥] + [HCO5] + [CO32Trmeerrerrereresressrnnnns (1)

Parentheses is the total concentration of a solution
(mol/kg) and [CO;*] is the total carbon dioxide
concentration, [HCOsz] is carbonic acid [CO3%*] is the
carbonate ion. In this case the unit used is mol / kg SW.

Inorganic carbon analysis results, conducted further
tests to determine whether there is a correlation between
the parameters of the Pearson test using SPSS 17 software.
Then to determine the pattern of distribution of inorganic
carbon in the water a few stations Wet Rice spatially
adjacent to each other, then using software Surfer 10.

Types and Sources of Data

The data required in this study include primary and
secondary data. The basic data are sea surface
temperature; sea surface current speed and direction of
ocean surface currents Chemical parameters include
carbon dioxide (CO3), alkalinity, pH, dissolved oxygen (DO),
salinity, nitrate, phosphate and silicon. While secondary
data required is drawing water Wet Rice geo-processing
results that have digital format is the result of recording in
20009.

111. RESULTS AND DISCUSSION

Distribution of Inorganic Carbon

Dissolved CO (Dissolved CO;) Based on the analysis,
the concentration of dissolved CO; in the waters of Beras
Basah in January between 10.553 to 36.535 mol/kg SW
with an average of 24.467 mol/kg SW, while in February
between 7.795 to 17.838 mol/kg SW with average of
12.579 mol/ kg SW, then in March between 6.556 to
15.891 mol/kg SW with average 10.402 mol/kg SW. In
general, the distribution of CO; dissolved in January is
higher than the CO: dissolved in February and March
(Figure 2). Cause of the high concentration of CO;
dissolved in the waters of Beras Basah is caused by several
factors, the first one is still good and the preservation of
coral reefs and seagrass ecosystems in the waters of both
the Beras Basah 30.42336 ha (Government of Bontang,
2008). With both still and subdued coral reef and seagrass
ecosystems, then the process of respiration occur will run
well. Bakker et al., 1996 and Sanusi (2009) argues that the
rise and fall of levels of carbon dioxide (CO;) in the ocean
caused by several things, namely: respiration and
photosynthesis activity of phytoplankton and aquatic biota
and organic matter degradation activity.

Bicarbonate ions (HCO3’)

Based on the analysis of the bicarbonate ion (HCO3’)
which has been performed at each station between the
months of January to March in the waters of Beras Basah
Island, HCO3" concentration in January between 1007.773
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to 1176.814 mol/kg SW with an average of 1096.380
mol/ kg SW, in February between 949.915 to 1085.416
mol/ kg SW with an average of 1029.8032 mol/kg SW,
then in March between 797.412 to 968.664 mol/kg SW
with average 908.508 mol/kg SW.

In general, the distribution of HCO3- was higher in
January than in February and March. As for the causes of
the high HCO3- waters Beras Basah Island one of which is
caused by high concentrations of total alkalinity (Ar) in the
waters. In addition to the high total alkalinity (Ar), the
formation of the concentration of bicarbonate (HCO3’) is
closely connected with the release of H* ions and
acceptance happens to carbonic acid (H2CO3) to HCO3 and
H* are reversible. Wibisono (2005), that sea water is able
to accept and release protons are indicated with
components bicarbonate (HCOs’), carbonate ion (COs?%’)
and hydroxide (OH-). Thus, the ability of a system of “self
defense” against acidification or buffer system of a
solution (Cai et al.,, 2006; Royal Society, 2005; Wibisono,
2005).

Carbonate ion (CO32)

Based on the analysis, carbonate ion (CO327) in January
between 28.405 to 78.937 mol/kg SW with an average of
46.665 mol/kg SW, while in February between 54.605 to
96.050 mol/kg SW with an average of 73.217 mol/kg
SW, then the March between 48.914 to 88.735 mol/ kg
SW with average 68.533 mol / kg SW. In general, the
distribution of COs32- is higher in February than in March
and January.

As for the cause of the high distribution of CO3% is also
likely due to the high pH value and dissolved CO; in other
stations. Langdon et al. (2000) and Marubini et al. (2003)
that the COs? is the main compound-forming corals in
addition to Ca?* ions, the two compounds will bind to form
a compound CaCOs. CO32 ion is closely related to the pH, if
the pH drops, the number of CO3%-ion is also reduced, and
vice versa, if the pH rises, the number of COs2 ions also
increases. With increasing ion CO3% is it will cause the rock
- forming coral reef ecosystems will be better in the waters
of Beras Basah.

Total Inorganic Carbon (CT)

Based on the statistical analysis of total inorganic
carbon in the waters of Beras Basah, the range of total
inorganic carbon concentration (Cr) in the month of
January between 1097.263 to 1244.465 mol/kg SW with
an average of 1166.503 mol/kg SW, in February between
1053.760 to 1168.781 mol/kg SW with an average of
1115.599 mol/ kg SW, then in March between 884.310
to 1033.468 mol/kg SW with - average 987.443 mol /
kg SW.

In general, the value of total inorganic carbon (Cr) in
January generally (average) higher when compared with
February and March. Distribution of total inorganic carbon
(Cr) as measured in January, February and March have a
different spatial patterns (Figure 2). Where in January,
total inorganic carbon (Cr) is the highest in the southeast.
In February, total inorganic carbon (Cr) is the highest in
the south-east and south. Then in March, total inorganic

carbon (Cr) is the highest in the North Island of Beras
Basah. The cause of the high total inorganic carbon (Cr) in
January caused in part by the low pH, seasonal factors,
tides, biochemistry process and biological activity
(biological pump). Parson and Takahashi (1977) and
Goyet et al. (1998) suggested that the presence of the
process of diffusion, advection, and mixing of water
masses, nutrients that are in the base layer can be lifted to
the surface and can be used by organisms in the water.
Total Inorganic Carbon (Cr) on Coral Reef and Seagrass
Ecosystems based on habitat and time (Table 1).

The influence of the time factor to the total inorganic
carbon (Ct) in the waters of Beras Basah is most likely
caused by the influence of the season in the form of wind
speed, surface currents, tides, and others - others that
could lead to changes in pH, biochemical and biological
activity in these waters. Nevertheless, the influence of the
time factor to the total inorganic carbon (Cr) can not be
ignored, the effect of time also gives effect to the presence
of total inorganic carbon (Cr) in waters although not
significant (p = 0,697).

With the dynamic nature of the sea, coupled with
climate change is occurring, potentially will drive physics
and chemistry changes result in changes in the
composition and ecosystem contained in these waters.
Accordingly, the seasonal factors are the most important
factors that influence the presence of total inorganic
carbon (Cr) in the waters of Beras Basah. This result is in
line with the finding of (Romimohtarto and Juwana, 2009;
Gupta et al., 2008; Borges, 2011) which suggests that the
marine environment is always dynamic, sometimes these
environmental changes are slow and fast in changing. Fast
or slow pace of change was the same influence, i.e., both
the nature of these changes will alter the intensity of
factors environmental factors (water movement,
temperature, salinity, and light).

Table 1. The Influence of Time Factor to Total Inorganic
Carbon (Cr)

Total Inorganic

Habitat Carbon (_mol/kg SW)
Station  January February  March

Coral Reef 5 1183.295 1115341 1021.788
7 1110.715 1157.686  970.506

9 1244.465 1053.76  979.244

10 1195.175 1156.341 1016.684

Seagrass 1 11521  1094.842 987.908
4 1097.263 1102.735 884.31

6 1147953 1081.661 961.869

8 480.739 1168.781 990.24

Coral Reef & Seagrass 2 1189.834 1164.338 1033.468
3 1163497 1060.514 1028.419

Source: Result process primary of data.

Seasonal factors that affect the total inorganic carbon
(Cr) by station and time in the waters of Beras Basah
according to the results of research conducted by (Suratno
and Prayuda 2010; Prihartanto, 2008; Zhai and Dai, 2009),
that the distribution of inorganic carbon that occur in
clusters and in Pari Island, Weir of Gunungsari and Weir of
Jagir in Surabaya River is also caused by seasonal factors.
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Figure 3. Distribution patterns of marine inorganic carbon Beras Basah Waters

Parameter water quality and nutrient water (nitrate, stage a safe condition for the life of the coral reef and
phosphate and silicate). In general, concentrations of pH, seagrass ecosystems (KEPMEN LH No. 51 of 2004 for
temperature, DO, salinity and total alkalinity (Ar) in marine biota).

January - March in the waters of Beras Basah Island still
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Then the content of nitrate, phosphate was detected in
the waters of Beras Basah Island when compared with the
threshold value set by KEPMEN-LH No. 51 2004 for
marine life has been exceeded for nitrate concentrations
(0.008 mg/L) and phosphate (0.015 mg/L). Hence the
concentration of nitrate and phosphate in the water can
affect the lives feared (growth and development) biota
that live in the waters of Beras Basah Island, while the
presence of silicon in the waters of Beras Basah is not
becoming a problem to the ecosystem in the region.

IVV. CONCLUSIONS

Distribution patterns of inorganic carbon (dissolved
CO2, HCO3, CO32, and Cr) in the waters of Beras Basah in
the early morning showed that the highest concentrations
are in the northeast in January, February is still in the
south and southeast regions, in March to move into the
north. In general, inorganic carbon (Cr) in January is
higher when compared with February and March. Then
the habitat factors greatly affect the total inorganic carbon
(Cr), but the time factor does not affect the total inorganic
carbon (Cr). Then the result of interaction between the
station and the time factor was not there with influence or
joint effect between the station and the time of the total
inorganic carbon (Cr).
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