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Abstract
Analyses of phytoplankton community, species diversity and abundance for different

types of inland water habitats were performed. Phytoplankton samples were collected

during l995 to l997 in oxbow lake systems (Lakes Rengas, LutaR and Takapan),
lowland lake (Lake Sembuluh) aRd river systems in the swamp fbrest (Taajung PutiRg

National Park). The analyses show that the dominaRt geRera of phytoplankton were the

groups belonging to Chlorophyceae and Bacillariophyceae. This fact was probably

related to the acidic conditions (pH 4.42--5.55) at the study sites. The densities of

Closterium and GonatozLngon were high at almost all sites while ,Slpirogyra was

domjnant iR Lakes Lutan and Takapan. The densities of havicuin, ,Slynecba and
7tibellaria were high at almost all sites. Rhizosolenia was fbund only in Lake Sembuluh

at high density. The abundance of phytoplankton ranged between 232 to 326e
iRdividualsll, iRdicating low productivity of these inland waters, Thls fact was partly

supported by the low dissolved oxygen concentrations (2.62-4.99 mgll) at the study

sites. It seems that there are two habitat types based on the number of phytoplankton

genera. Lakes Rengas, Lutan and Takapan have higher number of genera thaR Lake

Sembuluh and some riverine habitats in the fbrest area. Lake Lutan has the highest

number of genera among the all habitats, On the other hand, Lake Sembuluh has lower

number ofgenera but higher abundance ofphytoplaRkton than Lake Lutan.
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Introduction
IR CeRtral KalimantaR, inland water habitats include swamp forests, riverine fbrests,

rivers and Iakes. Sylvius (1986) has reported that the area of wetland habitat in CeRtral

Kalimantan is about 1,932,OOO ha that is grouped into 940,OOO ha of freshwater

swamps, 872,OOO ha ofpeat swamps, 100,OOO ha of mangrove fbrests and 20,OOO ha of

freshvvater lakes. The varaiety of inland water habkats which serve as separate

ecosystems has characteristic vegetation or plant and animal species. These inland water

kabitats are ecologically important resources to the local people in Central Kalimantan

such as fishery resources. In 1985, 19,OOO ton of dried freshwater fish was exported

from Kalimantan to Java, and 3,OOO ton come from Central KalimaittaR (MacKinnon et

al. 1996). Studls on the ecosystem ofinland waters ofthis area is very limited. Hartoto

(1998) have developed some criteria to evaluate the success of fisheries reserves based

on the limnological data.

      PhytoplaRkton play an important role in inland water ecosystems. Virtually the

dyRamics of the Iake ecosystera such as water color, clarity, trophic status or

zooplanktoR aRd fish production depend to a large degree on phytoplaRkton (Goldman
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and Hom, l983). PhytoplaRkton growth is affected by environmental conditions, such

as transpareRcy and some physicochemical conditions.

     The preseRt study was conducted to clarify community stracture ofphytoplankton

in five inland water habitats and analyze the abundance, species richness diversity index

of phytoplankton and the relation ofthe abundance to the water quality parameters.

Stwdiy Area.

The study was conducted in five inland water habitats. Those habitats include oxbow

lakes that receive water either ftom the main river or from the tributary, or both from

the main aitd tributary rivers, lowland lake and riverine habitat in forest area. Detailed

information and the description of sampling sites are presented in Table l .

Table 1 . The characteristics ofthe sampliRg sites ofinland water habitat in Central

 KalimaRtaR.

Habitat type Name of
sam lifi si{e

Global posi£ion DescriptioR of sampling s{a{ion.

A. Oxbow 1ake system
that receives wa{er from

meger llver

B. Oxbow lake system
that receive water from a

tributary river

C. Oxbow lake system
g}at receive wa{er from

both main and tributary

rtver.

D. Littora1 and pelagic

zones of lowlaltd coas{al

lake (Lake Sembululi)

Lake Lutan

Lake Rengas

Lake T2ikapan.

Gulf of Telaga

Bintaiig

Gulf of Batu

Mellangis

S 2009'12.4" A fishery reserve which cormecting to the

E 1 13055'14.7" Kal}ayan River vvith two small

           chammeis z.: 5 m

s 2oog'e4.3'
E ll3053'l2.5

s

 A fisherv reserve wl}ich is comiected to

" the Rungaii River, a tributaiy of the

 Kaliayan River with {wo small channels,

 Zm: 9 m, aRd area: 35 ha,

2009'12.4" A fishing ground connected lo the

H l 13053' 14.7" Kakayan River and the Rungan River

with more than small chamel Zm: l5m.

S 2042'15.3" A fishery' reserve, a gulfin the bay of

E 1 l2"2l'40.0" Lake Sembuluh, a Ie{ of Pandamts sp.

           plant. Zm: 3 m

s 2042'l5.3" GulfofLake Sembuluh, a lot of

E l l202l'38.3" Pandanus sp plant, small island located

           at the raouth of the gulf. Zm: 3.2 m.

E. River segment in the

swamp fbres{ in the area

of Tarljufig Puting

Nationai Park

Natai Leflgkuas of S 2041'36.6" A river segment with aquatic grass

Sekonyer Simpang E 11I054'06.8" riparian, width: 25 m, Zm: 7 m, in the

Kiri. buffer zone of National Park.

PondokAmbuRg S 2004'24.0" A river segment with swamp fores{

Sekonyer Simpang E 111055'19.6" ripadan in the birffer zone ofNational

Kanan.
Danau Pailjang

Sekonyer Simpang E 11104l'38.9" National Park

Kanan
Buluh Besar

Es{uarine segment

Buluh Besar upper

segment

s

E 11I057'02.1" National Park, width: l5 m, Zm: IO m,

           swam fbrest ri arian.

S 2054'05.3'

S 3004'34.5'
E 1lI052'35.I

   3007'21.3'

Park, width 15 m, Zm: 2.5 m.

A river segment in the buffer zone of

         . width: 15 m Zm: 4m
         .7flooded grasslaAd riparian system

A river segmefit in the core zone of

National park , width 25 m, Zni: 4 m,

Rypa fbrest ripariall system

A river segmeftt in the core zone of
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MaterikXs aRd Megkeds
Samples of phytoplanktoR were collected 12 times between 1995 and 1997. To have

representative data, the data were obtained both fbr water quality aftd phytoplankton at

least fbur or five sampling points in each inlaRd water habitat. The sampling points iR

the oxbow lake system include pelagic zoRes aRd inlet aRd outlet ofthe lake. While in

the lowland lake the sampliRg points iRclude littoral aRd pelagic zones. Temperature,

coRductivky, transpareRcy, water depth, turbidity, pH, dissolved oxygen were measured

in situ using Horiba U--10 instrumeRt. Water samples were collected in acid--PVC flasks

and analyzed in Aquatic Dynamics Division Laboratory, Research and Development

Centre fbr Limnology.

     Phytoplankton samples were obtained by passing 30 l of composite water from

surface to the bottom through a plaRkteR Ret (R"mber 25, 40 #m opening) and fixed in

1% Lugol's solutioR fbr taxoRomical studies. Phytoplankton cells were counted under a

binocular microscope using the Lackey drop microtransect method (Anonymous, 1977).

The phytoplankton taxon was identified according to Scott and Prescott (1961) and

Prescott (l970). Species diversity and eqgitability iRdices were calcglated usiRg the

ShaRRoR-Weaver equation (Odum, l971).

ResuRts and Discussion

At all the study sites the water was acidic with low pH aRd the dissolved oxygeR

concentration and conductivity were low. The conductivity iR site E (riverine habitat)

was higher than that at sites A, B, C, and D (oxbow lake systems and lowland lake). It

was because this riverine habi£at was closer to the brackish water system. Total Ritrogen
(T-N) values iR Lakes Lutan, Rexgas and TakapaR (sites A, B, and C, respectively) were

higher than those in Lake Sembuluh and the riverine habitat (sites D and E,
respectively). Lakes Lutan, Rengas and Takapan are located in the Kahayan River

system, indicating that the nitrogen concentrations in these lakes are afliected by tke

nitrogeR frora the KahayaR River the water ofwhich has higher nitrogen coRceRtration

Tab}e 2. The average valges ofphysico-ckemical parameters at the five sampling sites.

Parameterlsam lin site A B C D E
Depth (m)

TraRsparancy (cm)

Water temperature (OC)

Conductivity (mSlcm)

Turbidity (NTU)

Oxidative reductive

potentials (ORP) (mV)

pH
Dissolved oxygen (mgll)

N-NO, (pgtl)

N-NO, (mgll)

N-NH, (pgll)

Total nitrogeR (mgll)

Total phosphorous (mgll)

TNITP

 4.01

35.20

 28.9

O.O173

84.02

201.16

 5.55

 2.62

5.615

O.561

l18.55

5.521

O.972

23.53

 5Dl
40.71

 28.0

O.O087

22.l3

250.2

 4.45

 2.73

 4. I4

1.024

225.2

5.319

O.448

21.67

 4.3

35.36

28.07

O.O09

72.42

234

4.86

3.04

4.262

O.435

128.9

5.420

0516
26.53

 321
120.2

29.38

O.O065

7.025

301.38

 4.83

 4.99

O.0456

O.75l

O.944

1.467

l211
 4.64

 3.44

92.94

26.51

O.9064

l2.71

367.65

 4.42

2.906

OD155
1.I49

O.948

l.467

O.814

 4.49
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because of the nitrogen inputs from the settlements along the river bank. Total

pkosphorous (T-P) conceRtrations iR water of Lake Sembuluh (D) and the riverine

systems in Ta ljung Puting National Park (E) were higher than those of Lakes LutaR,

Rengas and Takapan (A, B and C, respectively). The higk value of T-P in Lake
Sembuluh and the rlverine system in Taajung Puting National Park might be related to

the existeRce offorests arogRd the sites as source ofphosphorus. The same phenomenon

was also shown by the T-NIT-P ratio. Water ofLakes Rengas aRd Lgtan Takapan had

higker T-N/T-･P ratio than that of Lake Semb"luh aRd the riverine system in Taajung

Puting National Park.

      Table 3 shows the deltsity and the number of geftera in each sampling site. The

deRsities of phytoplaRktoit iR some iRland water habitats in Central Kalimantan or the

area of study were low with the range oftotal iRdividuals from 232 to 3620 iRdividual/l,

indicating that the phytoplankton of the study sites have low productivity. The low

productivity was also confirmed by the low dissolved oxygen (DO) concentrations at

the sampling sites. The conductivity values of study sites were low except fbr site E,

indicatiltg that the ioR content was lew at this site. Hanis (1986) has referred to Lgnd

(l955) that there is a positive relationship between the staRdiRg crop of phytoplankton

and the conceRtrations ofmajor ions. The lowest deRsity ofpkytoplankton was fbund at

slte E although conductivity value was highest among the sites. Site E is located in a

riverine or ranning water habitat so that the phytoplankton density may fiuctuate very

dynamically. The highest number of genera was observed in Lake Lutaft (site A).

However the deRsity of phytoplankton iR this lake was lower than that of Lake
Sembuluh (site ]D) where the Rumber ofgenera was lower than Lake Lutan. The Rumber

ofgenera fbund in ]Lake ]ReRgas, Lake Lutan and Lake TakapaR were 73, 72 aRd 64,

respectively. On the other hand, the Rgmber of genera fbund iR Lake Sembuluh and

riverlRe systems in Taajung Puting National Park were 50 and 23, respectively. The

water quality data (Table 2) show that Lakes LutaR, ReRgas and Takapan had higher T-

NIT-P ratio thaR Lake Sembuluh and riverine system in Taajung Puting National Park.

      The species composltion showed that desmid was the dominant group fbund at

almost all sites at high densities especially fbr Closterium and Gonatoaygon. The other

dominant phytoplankton was a group of diatoms especially 7Vbvicula, Syned}ra and

7hbellaria. Payne (1986) have reported that another group of greeR algae common in

rather acidic water are desmids that ofteit have constrictioRs at the ceRter ofthe cells. It

seems that diatoms are also common in low p}I{ waters. There is a relationship between

pH and compositioR of diatoms. The remaiRs of diatom populations preserved in lake

sedimeRts have beeR gsed to reconstruct the history ef acidification (PayRe, 1986).

Many diatoms are uRable to grew under high pH (Jaworski et al., 1981; PayRe, 1986).

Euglenophyceae was dominant at site A or Lake Lutan. Euglenophyceae show a
preference for higher pH (Malatoni aRd Guillermo, 1996). Water ofLake LutaB showed

the highest pH value (5.5) among the all sites. However, Euglenophyceae was also

fbuRd in Lake ReRgas (site B) and Lake TakapaR (site C). Values of pH at these two

sites were simiiar to those at Lake Sembuluh (site D) and riverine habitat in swamp

fbrest (site E). Lakes Lutan, Rengas and Takapan are oxbow lakes ofthe Kahayan River

system so that the densities ofEuglenophyceae at these sites might have been affected

by the phytoplanicton from the Kahayan River. Dinophyceae were dominant iR Lake

Sembuluh (site D) aRd a few were fbund in Lake ReRgas (site B) and Lake Takapan

(site C). Dinophyceae is reported to show a preference fbr lentic environments

(Malatoni and Guillermo, 1996).
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Table 3. Taxonomicai data ofphytoplankton found at each sampling site,

Group 1 Sarnpling site A B C D E
CYANOPewCEAIEIi
Anabaena
Aphaj?izomej?on

Aphanocapsa
Aphanothece
Coelosphaerittm

Chroococcus
Dichotrix

Hapalosiphon
JlllblQpedittm

Ly. ngb.ya

Aderismopedia
A{ficrocaete

M)'crocystis

Nostoc
Nbcietlaria

Oscillatoria

Phormidiztm
Polycystis

Rivularia

,SlpirHlina

Sticosiphon

Zol..J･:pothrix

CHILOROPHYCffAff
Actii7astrum

Ankistrodesmtts

Basiclach'a

Bambusina
(1[hlamidomonas

Characittm

Chaetophora
Cladophora
Closterittm

Cosmarittm
(Jlrucigenia

Destniclt'un7

Dermatoph.vton

Dietyosphaerittm

Ettastrttm

El]centrosphaeria

Eehinosphaerella

Genicttlaria

Gloeocystis

Gonatoz.ugon

Ifvalotheca
.lt"

hthyocereus

Kirchneriella

Lagerhemia
ttX･ficro,spora

il･leugotia

M'crasterias

8

l

2

l

3

4

1

4

38
l

39
1

2

2

72
5.5

l

23

13

39

2

42

l64

27
3

2

l

I

3

7

99

6

1

6

2

1

13

l63

ll

6

96

1

55

1

Il

80

3

1

1

14

9

l8

6

5

l

5

36

311

4

24

2

2

396

23

5

24
1

97
2

l2

2

48
I

10

52

7

84

29

1

8

16

6

2

40

40
189

75

6

1

4

5

l72
l

50

l

1

2

17

7

3

25

285

6

26

25

2

l

l81

54
3

I

10

l

330

13

9

1

2

8

12

2

2

ll

2

2

30

ll

2
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CHLOROPHYCEAE
AIetriorm

Oedogonium
OOCIYStiS

Qplryocytium

Pediastrum

Penium
Pleurotaenium

Protococcus
euadrigula
Riehtrella

Rhizoclonium

Scenedesmus
iSZ]irotaenia

SPhaerocystis

sSipondylosi"m

&7irogyra

Staurastrum
7letraedron

7latraspora

7}'iploceras

7>'ochiseia

Wotrix
P'blvox

.Xbnthidium

l>tgnema

dygnemopsis

BACILLARIOPHYCEAIE
Asteronella

Achanthes
Actinoclytlus

Centritractus

Centronella

dyclotella

Cymbella
Coseinodiscus

Coconeis

Diatoma
Eunotia
JF)"agillaria

,1[ >Austulia

Gomphonema
dyrosigma
Meridion
Mkilosira

Navicula

Neidium
Mtzschia
Pinnularia

Rhizosolenia

Surirella

S nedra

SULASTRI

Table 3

and HARTOTO

(CoRtimed)

A B C

2
1

4

2

ll

7

6

7

1

2

302
3

51

111

18

4

l8

5

8

ll

1

5

1

20

29

4

9

IO

11

2

l5

l98

46
263

i9

19

24
4

12

1

3

l6

16

1

3

70

2

2

6

4

2

99
15

22
1

l

1

1

199

2

ll

8

60

2

2

169
1

5

4

2

4

10

2

519
4

3

2

45
18

1

l3

2

1

2

4

2

14

5

48
19

54

2

13

12

1

826

5

6

ll9
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2

1

47

1

53

i96
1

84

12

1

1

11

7

lO

3

4

3

l6

212

9

l

208
3

183

E

1

2

40

4

4

l

2

33

58
l

3
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    Table 3 (Continued)

Grou /Sam 1in site A B C D E
BACreLARIOPHYCEAIE
Stephanodiscus
ZZibellaria

CHIRYSOP}[IYCEA[E
Qynobrion

DINOPffYCEAE
GIenodi'nium

Peridt-nium

EUGLENOPHYCEAE
Euglena
Rhacus
7>'achelomonas

48

77

66
96

121

5

7

7

4

2i8

2

1

2

15

7

4

1

218

23

l

Tota1 phytoplankton

(indivs.A)

1810 2342 3620 2314 232

Tota1 enera 73 64 72 50 23

3.5

3

  2.5
=s
2
'a 2
9
x
R
eg 1.5

g
f
i.o
i-- 1

O.5

o

A B     c
Sampting Site

ge Cyanophyceae

ew Chlorophyceae

M Chrysophyceae

ge Bacillariophyceae

ge DiBophyceae

M Euglenophyceae

D E

Fig. 1. The abundance ofalgae found at different sites iR terms oftaxonomic groups

      The highest value of diversity index was fbuRd iR Lake Lutan (site A) and the

lowest value in Lake Sembuluh (site D). It seems tkat the coftditioR ofLake Lutan was

more stable thafi that of Lake Sembuluh. There were some seasonal or perlodic
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perturbations by matural causes such as changes ofwater depth or water quality in Lake

Sembuluh. Presgmably only certain species could grow under such conditioR. It was

also shown by the highest dominance value of species iR Lake Sembuluh (site D)
among the sites A to E (Table 4).

Table 4. Number ofgeRera, diversity index, evenness and dominaRce ofphytoplankton
at diflierent sampllRg sites

IRdex 1 Sam lm site A B C D E
Total geRera (N)

Diversity index (H)

  Average
Evenness (E)

  Average
Dominance (D)
  Avera e

   73
l.68 -- 4.19

  2.95
O.63 - O.95

  O.83
22.85-81.25

  48.66

   64
 O.06 - 3.45

   2.23
 O.11 - O.96

   O.69
3l.69 - 99.70

  62.87

   72
O.36 - 4.11

   2.38
C.23 - e.98

   O.78
l4.29 -･ 97.22

  59.14

   50
O.47 - 2.97

  2.04
O.71-IDO
  O.79
e.eO - 96.56

  66.41

   23
 1.57 - 3.07

   2.28
O.71 - C.90

   e.82
47.e6- 99.94

  66.04

Conclgsion
The density ofphytoplankton in some inland water habitat in Central KalimantaR was

relatively low, wkh the total phytoplankton density of 232-3620 individualsll. The

highest number of genera was fbund in Lake Lutan (ske A) while the highest density

fbgRd in Lake Takapan (site C). The water ofthese two lakes had higher pH values and

T-NIT-P ratios. It seems that there are two habitat types in terms of number of genera

and diversity in the inland water habitats. A correlation might exist between T--NIT-P

ratio aRd species number or species diversity.
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