
 

 

IdentificationofDiatomsinthe Upstream, Middle,andDownstreamCiliwungRiveras A 
DiagnosticTool for Drowning 

 
 

Abstract 
 
Drowningisdeathcausedbyasphyxiaduetothe aspirationoffluidsintothe airways orlungs, 
resultinginairwayobstructionwithin24hours.One oftheexaminations 
toestablishthediagnosisofdrowningvictimsisalaboratoryexaminationofdiatom 
identification.Thisresearchaimstoknowthemorphologicaldescriptionandtypes of 
diatomsthatlivealongthe Upper, Middle,andLowerCiliwungWatersheds,to 
facilitatetheidentificationof drowningvictimsfound inthe Ciliwung River.The research 
designisqualitativedescriptive.Thedatainthisstudywere theresultsof 
observationsandanalysisofCiliwungriverwater samplesattheResearch 
LaboratoryoftheFacultyofMedicine,IndonesianChristianUniversity.Thestudy's results found 
17differentspeciesattheKatulampa Dam,19 atthe CiliwungBridge,and14attheManggaraiSluice 
Gate.Fromatotalof22species of diatomsfound,overall,the 
widestdistributionwasNitzschiasp,Naviculasp, Fragilariasp,and Cyclotellasp.Thedistribution 
andtypesofdiatomsfoundare closelyrelatedtocurrentvelocityandwater discharge,temperature, 
andriver turbidity. 
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Introduction 

Drowningisdeathcausedbythe aspirationofliquidinto theairwaysor lungs dueto 
immersion of allor part ofthe body in water, causingasphyxia due toobstructionof the 
airwayswithin24hours.Casesofdrowningare 
notonlyfoundindeepwaterssuchasseas,lakes,rivers,orswimmingpools, 
itcanalsobefoundonlyinpartsofthefacethatare belowthewaterlevel 
inditchesorpuddles,ifsufficientfluidcoveringthenostrilsandmouth,it isenough reasontobe 
statedasdrowning.In thiscase,medicalforensic scienceplays animportantroleindeterminingthe 
causeofdeath,how, and wherethe victim's death islocated [1]. 
In2019theWorldHealthOrganization(WHO)recorded236,000people died of 
drowning,makingdrowningcasesa major public health 
problemworldwide.Inthesameyear,drowningduetoinjuryaccountedfor 
nearly8%ofdeathsglobally [2].Drowningisthe3rdleadingcauseof deathfrom unintentional 
injuries, with7%of allinjuries-relateddeaths 
[3].In2020WHOstatedthatdeathsduetodrowninginIndonesiareached4,518 or 0.27%of thetotal 
deaths. The death rate ranks 123rdglobally. Indeterminingthe cause of deathindrowning 
cases,the examinationthatcanbe carriedoutisa directexaminationof the victim's bodyora 
microscopiclaboratoryexamination. 

Thereare variousmicroscopicexaminationsincasesof drowning,one of whichisthe 
examinationofdiatomswhichaimstoidentifywherethevictims firstdrowned [4].Diatoms 
arethemaincontributors tophytoplanktoninboth freshwater 
andmarineecosystems.Comparedtoother microalgae,diatomshavethelargestnumberofspecies 
[5].Currently, itis knownthatthere aremorethan260genera ofdiatomsandconsistofmore 
than100,000species [6].Diatomsareverysensitiveoreasilyaffectedbyenvironmental 
conditions(temperatureand nutritionsupply), sothediatoms' morphologycan vary. 
Thistraitcangreatlyassistthe forensicteamindeterminingthelocationofadrowningvictim 
becausethe cellwallofdiatomsisanti-acid,itiseasytoseparatefrombodytissuesusing 
acidicfluids,soitisoftenchosenasthestandard goldexaminationforcases of drowning [7].This 
study uses an experimental research design inwhich this 
researchmodelrequiresthatthesamplebetreated.In thisstudy,the 
samplesusedwerewatertakenfromtheupstream,middle,anddownstreamCiliwungRiverBasin.Pr
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eviousstudieshavediscussedthehistopathological 
featuresofthelungs,kidneys,andheartunderconditionsof immersionin seawater and freshwater, 
sothisresearchfocuseson identifyingthe shape of diatoms according to thesampling location. 
Becauseitis sensitive to the 
environment,diatomexaminationcanbeusedtoidentifythelocationofthe waterswhere 
thevictimdrowned.Basedonthedescriptionabove,itis necessary toresearch 
thedifferencesindiatomprofilesat each sampling location from upstream to themouth of 
theCiliwung River. 

Inthisstudy,the problemwasformulated:Whatisthe description of the 
morphologyandspeciesof diatomsthatlive intheKatulampa Dam, the Ciliwung Cibinong 
Bridge, and the ManggaraiSluice Gate? The research aims 
toidentifythespeciesofdiatomsthatlivealongtheCiliwungRiver Basin, whichincludesthe 
upstream,middle,anddownstreamofthe river. 
 
Literature Review 

Diatoms are eukaryotic micro-organisms that do not belong to the class of animals, 
fungi, or plants. A naturalist named Ernst Haeckel grouped diatoms into the kingdom 
Protista, categorized in the class Bacillariophyceae [8]. Among the classes, Protista, diatoms, 
and unicellular phytoplanktonic organisms belonging to the group Stramenopila are also 
described [9]. Diatoms are a type of plankton that fills most of the fresh and marine waters 
[10]. Known to have about 260 genera of diatom or more, and it is estimated that there are 
more than 100,000 living species. It is estimated that there are more than 16,000 species of 
diatoms worldwide, but they are still being identified in studies [11]. Diatoms can produce 
cell walls in the form of porous silica and have a distinctive structure, which is divided into 
two layers, creating various shapes and patterns of diatom pores, thus creating specific-
species diversity [12]. Diatoms can be preserved in sediments for a very long time because 
of their distinctive cell wall construction and anatomy, formed from silica [13]. In general, 
diatoms have a length or cell diameter of 40-200 ૄm, but the smallest sizes are 4-5 ૄm and 
can be found up to 1 mm large  [14]. 

Notmuch differentfromother algae species,diatomscan carry out photosynthesis 
fortheirenergy needs. As long as there is enough light and nutrients, diatomsare 
alsorenowned asa significant contributor to phytoplankton, making up 25% of it [15]. 
Regarding movement,diatoms arevery limited, sometypesof diatomscanmove 
slowly,butmostdepend on watercurrents. As living things,diatomsalsodegenerate 
todeath.Whentheydie,marine diatomssinktothe seafloor, whichthenplaysa role informing 
mud on theseabed. 

Diatomshave a uniquestructure of cellwalls composedof2layers of silica,distinguishing 
diatomsfromother algae,makingiteasytoidentifytheminsediments.Diatoms 
arealsocalledgoldenbrownalgaebecause ofthedominanceof 
yellowpigmentcomparedtogreenpigments, like algae. The pigmentmakesdiatomsappear 
yellow tolightbrownwhen viewed underamicroscope [16]. Diatomsare unicellularmicro-
organismsthatgenerallylive assolitaryorganisms,butsomespeciescanliveingroups[17].Based 
on the origin of theword "diatom," it has two parts,onepartcoatstheother part, and 
thediatomcellwallisa hard wallformedfrompectinandsilica,  knownasfrustule 
[18].Wall(Frustule)includes epitheca (valveonthetopside)andthe 
mortgage(valveonthebottomside).A girdle band connects the two valves.Thevalvesandgirdle 
bandsunite andbindvery tightlytopreventtheentry of particlesor materialfromoutside the 
cellintothecellwall [19].Entryandexitofmaterialcanonlybe 
throughtheporesandfrustulegapswhentheyareopen.The epitheca islargerandhasa 
bindingpartcalledthecingulum. Chloroplastsare usefulfor photosynthesisandhave a yellow 
pigment. Theresults of photosynthetic productionare storedinlipiddroplets, 
theproductintheformofanoily substance.Diatomshave acellnucleusprotectedbya nuclear 
membrane,andthe coordinationcenter thatregulatesthe movement of diatoms is called the 
vacuole [20]. 

Comment [U3]: phytoplankton 

Comment [U4]: acell 



 

 

Ingeneral,basedontheir morphologicalcharacteristics, diatomsare dividedinto two 
types,namelydiatomsoftheorder Pennales, whichare intheformofelongatedvalvesoralsocalled 
bilateralsymmetry, whichis benthic,anddiatomscentricor Centraleswhichare 
radiallysymmetricalandcircular whichlive 
planktonically.TheCentralesdiatomslivefloatinginthe waterssothatwater 
currentsinfluencetheir survival,while the Pennales diatomsliveby stickingto a substrate [9]. 

Generally,centricorpennatediatomscanbe found in freshor 
marinewaters,butitisknownthatcentricforms 
tendtobemoreabundantinenvironmentswithhighsalinity,namely the sea, while pennatediatoms 
are typically found infreshwater environments [21]. 

Basedontheir morphology,diatomshaveapexes orapices, 
namelytheends,thevalves,andthecellbody. Inthevalve, thereare 
structurescalledRapheandStriae,which are oneofthe keystoidentifyingthetypeofdiatom 
[22].Striaearedescribedasa row ofpores(areolae)onthevalve, andraphesare a line ofslits 
throughthevalveandlocated ontheapical axis,dividedinto 
monoraphidsandbiraphids.Thisstructure helpsdiatoms tomovebetweensubstrates.Someof the 
Pennaleshave raphesor gelatinousextrusionpathwaysthatmake iteasierfor thediatomsto stick 
to their substrates. 

The processof reproductioninBacillariophyta (diatoms) occursthroughtwo 
mechanisms,namely asexually 
(vegetatively)bydividingcellsandsexually(generatively)thatisby oogamy. Most 
ofthereproductiveprocessesin diatomsare asexual, and 
thecellsareformedinsidetheparentcellbymitosis.Diatomdivides itselfwiththeseparationof 
epitheca andhypotheca.Furthermore, 
eachofthemwillformitsepithecaandhypothecasothatlateritwill formdiatomcells.The 
hypotheticalsectionwillformanepithecal, andtheepithecalsectionwillforma 
smallerhypothecal.Division causesthecellstodecreaseinsize.The cellwillcontinuetodivide 
againwiththesameprocessuntilthe cellistoosmalltodivide.Atthesmallestcellsize 
levelandcelldivisioncan’t occur,theprotoplasm will comeoutofthecellwall andform 
auxosporeswhichwillgrow andrestore the cellsize toitsoriginal 
size.Reproductioniscontinuedgenerativelythroughtheprocessof 
oogamy,namelyfertilizationoftheeggbymalegametesthenforms a zygote. 

Environmental factors and the nutrientsaroundthem influence the distribution of 
diatoms with various shapesand types. Thefollowing factors affect thegrowth of diatoms [23] 
temperature, waterflow, and turbidity. 

Ingeneral,diatomscan be found invarious typesof natural 
environments,namelyinfreshwaters(lakesor rivers), estuaries (semi-enclosedwaters),and 
seawaters(waterswith high salinity). Diatomsarewidely distributedin alltypes ofwaters; 
fewspecieslive instandingwater onland, suchas puddles. Based ontheway oflife, 
diatomsattached to thesubstrate aregrouped into endolitic, endopelic, 
epilithicdiatoms,epipelic, foulingdiatoms,  e pisamic, and epizoic.  

A river isa partofthe earth'ssurfaceinthe formofa cavityor land thatislowerthanthe 
mainland; inparticular,it isa place wherefreshwater passes fromupstream toits estuary, 
namely:oceans,lakes, swamps, or connected to other rivers.Theflowof water can come from 
springs or be influenced by rainfall.A riverbasin areaorawatershedisanarea bounded by 
natural boundaries,suchasmountainor hillridges,and rockboundaries, namely 
embankmentsorroads,which causesrainwater toflow down intothearea 
toformflowtothecontrollocationpoint.The riverbasinisa unified area/regionof 
thewholewater,namely the riverand itstributaries, where watershedsareformed naturally 
byrainfall, whichtrapswater and will flowintothe rivers that connect.  Thearea is referred to 
by another designation,namelytheWatershedAreaortheWaterCatchmentArea. 

Watershedsare separatedbytopographical formsthatcollectanddrainrainwater intorivers 
thatendattheirestuaries, namelylakesorseas quoted from Government Regulation 37 of 2012 
concerning managing river basins.Topographicalseparatorsonlandarethehighestareas, 
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usuallyridges,whichare theboundariesbetweenonewatershedand another [24].Awatershed 
isanother name for anecosystemthatincludes the primary componentsofsoil,water,vegetation, 
and people along withalltheir activities. Asbefitsan ecosystem,inawatershed,there 
arevariousinteractions betweenphysicalandbiotic factorsthatareimportantinmaintaining 
balanceerosion and sedimentation [25]. 

Studyingthe watershedanditsecosystemhasbeendividedintothree mainconstituentparts 
of River BasinAreas: theupstream, mid d le , anddownstream areas [26].Thefollowing arethe 
three mainpartsthat makeup a waterbasin: a) 
theupstreampartoftheriverisapartthathasthefollowing characteristics,namely:hasa 
fastcurrentinthedirectionofriver erosion(especiallyatthebottomoftheriver)river)isverticalwith 
greaterosionalpower.Convex river slopes withV-shaped troughs sometimes can form 
waterfallsand or rapids, andno sedimentation occurs; b) 
Themiddlepartoftheriverhasthefollowingcharacteristics:the water current isnottoo 
heavy,erosion leads to thebottom, andthe lateralsidesriver(verticalandhorizontal),the 
erosionpoweris startingtodecrease,theriverbedisconcave, anditisknownthatit 
isstartingtooccurdepositionorsedimentationandbendsareoften foundthat reach anangleof upto 
180°or more; and c) Thedownstreampartoftheriverhasthefollowing characteristics: a quieter 
current,lowerosionwiththe directionoferosiontothe lateralsideof theriver(horizontal), 
lotsofsedimentationfound, deltas aresometimes formed in the estuary, andwidetrough. 

CiliwungRiverBasinhasanareaof370.8squarekilometers, withthelengthof 
themainriverflowing124.1kilometersfrom 
upstreamtodownstream.Basedonthetoposequence,the Ciliwung watershed isdividedinto three 
parts: upstream, middle,anddownstream.Eachlocationhasa mainobservation stationor postfor 
riverflowatKatulampa Dam,Bogor; Ratujaya,Depok;andthe ManggaraiSluice 
Gate,SouthJakarta.The lowerreachesoftheCiliwungRiverstartfromtheManggaraiSluice 
Gateand extendtotheJavaSea,which isalsoknowntobeconnectedto 
theWestFloodCanal.ThetotallengthoftheCiliwungwatershedis1,076.1 kilometers. 

Administratively,itisknownthatthe Ciliwungwatershed 
areahasboundaries,namely:inBogorRegency,BogorCity,Depok City,andDKI 
JakartaProvince.BasedonitsshapeTheCiliwung river from the upstreamtothe 
Katulampaareaiscategorizedasa dendriticriver.It 
showsthecharacteristicsofincreasinganddecreasingflowwhenafloodoccursandhasabalanceddur
ation in contrasttothedownstream, whichisparallelandconicalornarrower, thus affecting 
thecurrent speed and waterdischarge. TheCiliwung riverbasin is dividedinto 18sub-r iver 
basins.The followingtableshowsthedivisionoftheCiliwung watershedand itsarea [27].  

Drowningisdeathduetoaspiration of liquidintothe respiratory system 
causedbypartialorcompleteimmersionofthebodyinliquid,and there isalsothetermnear 
drowning.Whichdescribestheconditionof the body's physiologicaldisordersdue 
todrowningbutnottothe pointofcausing death [28].Indiagnosingdeathcausedbydrowning,the 
whole bodydoesnot havetobesubmergedinwater.Themainrequirementforadrowningevent 
isthatitissufficientthatthenostrilsandmoutharebelowthesurfaceofthe water. Based on this 
understanding, drowning events can occurin theseaor riverand inasinkorbucketfilled 
withwater.The amountof waterthatcanbefatalifinhaledis2litersforadultsand30-40 mlfor 
children. 

Wet and dry drowning are distinguished based on thelungs' morphology at theautopsy 
time.Cause ofdeathinpeoplewho drowncanbelaryngealspasmasphyxia, asphyxia due 
tosuffocationor choking,vagal reflexes,ventricular fibrillationinfreshwaterdrowning,and 
pulmonary edemain saltwaterdrowning [29].Othermechanisms thatcausedeathin drowning 
areas follows [30]:laryngeal spasm and vagal reflex.  

Wetdrowningisa typeofdrowningcausedbytheactivity of aspirationor inhalingliquid 
intothelungs. Significantly, water aspirationasmuchas1-3ml/kgbodyweightwillcause 
areducedairchange.Wateratthelocationofthesinkingis divided into two types, namely as 
follows:freshwater and saltwater.  

Overall,15-20%ofcasesofdeathduetodrowningareclassified asdry 
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drowning,namelydrowningwithoutaspirationor inhalationof liquid [29].Death in this typeof 
drowningoccurs spontaneously, suddenly, and seeminglywithoutasign of resistance.Dry 
drowning isknown to occur frequently inchildren or adults 
whoexperiencealcoholordrugintoxication, especiallyhypnotics- 
sedatives,whicharenotfoundthere are signsofpanicortryingtosave 
oneselfwhendrowning.Inaddition,the importantsignfound wasno water 
aspirationenteringthelowerrespiratorytract.Deathoccursin a very shortdurationdue to the 
emergence of a vagal reflexthatcausescardiacarrestorlaryngealspasmdue tothesudden 
ingressof water into the upper respiratory tract. 

Alcohol intoxication causessuppression of cortical activity, the 
presenceofdisordersorco-morbiditiessuchasatherosclerosisorsudden 
immersionandexcessivefearor physicalexertionleadingtoelevated catecholamine levelsand 
oxygendeficiencyleadingtocardiac arrest.Thesethingsarethepredisposingfactorsfor deathin 
drydrowning cases.The fluidthatenterstheupper respiratorytractsuddenlycan causetwo 
mechanisms of death. Deathsduetodrowningcanoccurforvariousreasons/causes,someof which 
are as follows [31]: a) Accidentsarethecauseofdrowning,  whichoftenoccursbecausethe 
victimaccidentallyfallsor iscarriedawaybythecurrentinthesea, river,or 
lake.Accidentaldrowninginchildrenisoftenfound in swimmingpoolsorwater-filled 
pits.Inaddition,predisposing factorssuchasdrunkennessortheonsetofepilepticseizuresareknown 
to be themostfrequent causes of accidents [32]; b) 
Suicidebydroppingintowater,especiallyinrivers. 
Sometimesoftenfoundthebodyoftheperpetratorsofsuicideballast bound, with the aimthat the 
body can sink more easily [33]; and c) 
Murderinvariousways,suchasthrowingthevictim’sbodyintowaters such as seas, lakes, 
orrivers, orimmersing thevictim'shead in atub or container filled with water [34]. 
Inthecaseoffindingadrowningvictimwhosebodyhasdecomposed,will 
itisverydifficulttoidentify, orthelocationofthesinkingisunknown,and ifitisknownthatthereare 
nowitnesses,thenitcannotbedeclaredan accident, suicide, or homicide [35]. 

Incasesofdrowning,itispossiblethatthevictimdiedbeforeentering 
thewater.Drowningdoesnotjusthappenindeepwatersuchasinseas,lakes, rivers, or 
swimmingpools,butcanalsobe inditchesorpuddles,aswellas 
incontainersfilledwithwaterwiththeconditionthatonlytheface is immersedinthewater. 

Duringapost-mortemexaminationorautopsy,finefoamand 
foreignbodiescanbefoundonthevictim's bodyandairways,such as grains of sandoralgaeand 
aquaticplants.Thebodies of victims 
drownedinfreshwaterareusuallyfoundtobeswollenorbloatedbut 
notheavy.However,becausethefluidmayhavebeeningested, the lung disease is typically 
discovered in a normal state.Whenthelungisremovedfromthechest cavity,the shapeof 
thelungremainsnormalanddoesnotcollapse. 
Lungswithdryemphysemawillproduceacrepitussoundwhencut. 

After beingcut,eachpartofthelungparenchymawillmaintainits 
normalshapeandtendnottobesluggish, andwhenpressed,alittle froth appears, and no liquidor 
gas isfound, exceptwhen pulmonary edemaoccurs.Sotheconclusionisthatindrowninginfresh 
water, the lungs willremain dry.Indrowninginsaltwater, suchastheocean,thelungsare 
usuallyfoundtoswelllike balloons,heavierthannormal,and sometimestocover the 
heart.Duringsurgery, there isa lotof fluid; sometimes, 
theweightofthelungscanexceed2,000grams.Because thelungsare veryedematous,itwill 
useoverlapbetweentheedges infrontof thelungandthemediastinumtoforma rib-like 
impressiononthelung.The movementof fluidfromthe blood vesselstothelungs 
usuallycausesapurplishorbluishcolorwitha shinysurfaceonthelungs.Moistor 
wetlungconditionsandthe consistencyischewy like jellyanddisappearsafterpressing.When 
thelungorgansareremovedfromthebodyandmovedtothecutting 
table,thelungwilltendtobeflatandnotmaintainitsnormalshape. Evenwithout applying 
anypressure at the time of cutting, itwasanticipated that alarge amountofliquidwould 
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leak.Thustheconclusionisthatincases 
ofdrowninginsaltwaterorsea,thelungtissuebecomesmoistand wet [30]. 

Petechiae canalsobefoundinlung tissue,butsub-pleural petechiaeand emphysema arenot 
usually found and arenot a specificortypicalsignofdrowning,butratherasrespiratoryefforts. 
Very minimalpetechiaecanbeduetopinchedcapillaries inthe interalveolarseptum, known as 
Paltaufspots.Furthermore, identifyingwater objectsthatenter therespiratorytract,itcanbe 
donebydissectingtherespiratorytractstartingfromthetracheaand 
bronchitothehilusandbronchialbranches.Iftheinspectionresults 
showobjectssuchasaquaticplants,sand,mud,gravel,etc.,itcanbeascertainedthatthevictimwasstil
lbreathingwhenhe entered thewater. Vitalorgans, suchasthebrain,liver,spleen,andkidneys,can 
experience containment,and digestive organs, suchasthe mouthandsmallintestine, canbe 
veryswollenandfilledwithfluid ormud [30]. 

Whena drowningvictiminhalesorswallows’ water, diatomsandother 
planktonicelementsenter therespiratoryor digestive tract.Thenthe diatomswillenter circulation 
through thecapillary walls,  damaged whilethe victim was still alive, and will be carried 
throughoutthe body tissue.Afterdeath,thebloodcirculationwillstopsothat 
bodiessubmergedinwater are notfoundtohave 
diatomsintheinternalorgansthatarefurtheraway,eventhough; Infact,diatomscanenter 
intothelowerrespiratorytract passively [30]. 

Examinationof diatomsgenerally usesspecimens, namely freshcorpse lung 
tissue.However,if thecorpse's conditionhasdecomposed,thediatomsexaminedareinkidney 
tissue,striatedmuscle,orfemoralbonemarrow.Examinationof diatomsintheliver 
andspleenisconsideredlesssignificant because they canoriginate fromabnormal absorptionof 
drinking waterorfood in the digestivetract 
[30].Examinationofdiatomsusingtheaciddigestionmethod inthe 
lungswascarriedoutbytaking100gramsof peripheral lungtissue,thenplacingitina 
Kjeldahlflaskandadding concentrated sulfuricaciduntilthe lungtissue wassubmerged, 
thenallowedtostandforapprox.T w e l v e  
hoursforthetissuetodissolve.Afterthat,thesedimentisheatedinafumehood while 
drippingwithconcentrated nitric aciduntilitturnsintoa clearliquid,thencoolsdowntomake 
aprecipitateusinga centrifuge [30].The sedimentthatisformedisaddedwithsufficient distilled 
water, whichhasbeendistilledtwice,then precipitated 
againidentificationusingamicroscope.The diatom examination ispositive if 
thereisasufficiently large amountof diatomsinthelungtissue,4-5/LPBor10-
20peronepreparation, or onbonemarrow examination, onediatom is sufficient [30]. 
Inaddition,lungsapcanbe examinedby washingthe lungsurfaceusingcleanwater,thenslicingthe 
edges. A littleliquid is takenfromthetissueattheedgeofthe lung, put on the glass object, 
covered usingacoverslip, and thenlooked at atthemicroscope.Inadditiontodiscovering 
diatoms, algae and otheraquatic plants canalso befound [36]. Laboratorytestingofdiatomscan 
be negative,even in caseswhereitisknownthatdrowninginwater containsalotof diatoms, 
andthereareknown tobemanyfalsepositive results duetotechnicalproblems.Sothis 
testbecomesless reliable, so this techniqueneeds tobe done, and the resultsneed to be 
interpreted byconsidering other conditions. 
 
Research Method 

The methodusedinthisresearchisdescriptivequalitativeresearch,which iscarried 
outbyidentifyingthe typesof diatomsthatlive inthe Upper, Middle, andLower 
Ciliwungwatersheds and analyzingthe factors thatinfluence thediversityof 
diatomspecies.Thentheresearchdatais reportedas itis.The researchwas 
carriedoutbylookingatdiatomsusinga 
microscopeattheResearchLaboratoryoftheFacultyofMedicine attheChristianUniversityof 
Indonesiawithsamplinglocationsin theUpper,Middle,andLower 
Ciliwungwatersheds,namely:inthe Katulampa Damarea,Ciawi,BogorRegency;theCiliwung 
Bridge area,Cibinong,Bogor Regency;aswellastheManggaraiSluice Gatearea, Menteng, 
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Central Jakarta. Thetimeneededtoconductthisresearchist e n  days,from13-
23August2022.Samplingwascarriedouton14Augustfrom9to11AM, 3 to 4 PM, and 7 to 8 PM. 
Thepopulationinthis studywere diatomsalongthe Ciliwung-Cisadane riverarea, whichcovered 
three provinces: West Java, Banten,andDKIJakarta. The samplesinthisstudywereriverwater 
takenfrom3areas traversedbythe UpperCiliwungWatershed,namely:intheKatulampa 
Damarea,Ciawi,Bogor Regency;CentralCiliwung Watershed,namely:CiliwungBridge 
area,Cibinong,Bogor Regency;andtheUpperCiliwungWatershed,namely:in the 
ManggaraiSluice Gatearea,Menteng, CentralJakarta. 

Sampleswere taken at a depth of 0.5 to 1meter from the river's 
surface.Inonearea,waterwastakenfour timesatthesamedepth(1meter)atfour 
differentadjacentpoints.Take 500mlofwater and as many as four bottles in one 
area.Thisstudy usedone controlgroup,aquabides liquidusedtosterilize sample bottles,and four 
groupswillbegiven treatment,namelysamplestakenfromeachregion.Sothatin the Katulampa 
Damarea, Ciawi 4 samples, Ciliwung Bridge area,Cibinong4samples,andin 
theManggaraiSluice Gatearea,Central 
Jakarta4samples.Sothatthetotalsampleobtainedinthisstudywas12; 
theinclusioncriterionisgeneralinthestudy,  whichcanfulfillSamplingrequirements, 
amongothers. Samples thatmeetthe inclusioncriteriabut,  d u e  t o  certain circumstances, are 
excluded from thesample, including a) 
waterthathasbeencollectedandstoredinsterilecontainersis contaminatedwithtap water 
orseawaterandother typesof liquidsthat possibly contain different diatoms; b) 
Ciliwungriverwatertakenduringfloodconditions(increased waterlevel from normal); c) 
Ciliwungriverwatertakenatlowtide(decreaseinwaterlevel from normal limits); and d) 
Uncertainresultsarediatoms or not (ambiguous). Theresearch tools used in thisstudy are a) 
Brownglassbottlesandtransparentglassbottleswitha capacity of 500 ml, a meter,stopwatch, 
raffiarope, siphon, hose, water thermometer,permanentmarker, scissors,label,styrofoam, 
dropper,testtube,labcoat,mask,gloves,centrifugal,Bunsen,20 mlbeaker; and b) Microscopic 
examination tool. Thetoolsusedare alightmicroscope,glassobjects, covers, 
oilreceipts,blanks,labels,penstorecorddata,andacamera to document researchresults. 
 
Research Result 

Theresultsofresearch conductedonriverwatertaken from3Ciliwungriver 
basinareasintheupperreaches,namelytheKatulampa Dam, Ciawi,Bogor Regency;the 
Centralpart,namelythe Ciliwung Bridge,Cibinong,Bogor Regency;aswellasthe 
Downstreamsection, namelythe ManggaraiSluice Gate,Menteng, CentralJakarta.Basedon 
temperaturemeasurementsusingawaterthermometerandmeasurementsof 
waterdischarge/waterflowvelocity, whichwerecarriedoutonAugust14,2022, the following 
results wereobtained: 
1.   Katulampa Dam 

-   Averagewater temperature             : 25°c 
-   Average current speed                     : 3.5 seconds/meter 
-   Waterdischarge                               : 125.9dm³/second 

2.   Ciliwung Bridge, Cibinong 
-   Averagewater temperature             : 26°c 
-   Average current speed                     : 4 seconds/meter 
-   Waterdischarge                               : 39.25 dm³/second 

3.   Manggarai watergate 
-   Averagewater temperature             : 20°c 
-   Average current speed                     : 3.55 seconds/meter 
-   Water debit                                      : 273.7 dm³/second 

The average water temperature isobtainedbycalculatingthe averageof 5 measurements using a 
waterthermometer; theaveragecurrent speedisobtainedfrom 
anaverageof5measurementsusingasimple 
method,namelyobservingthespeedofstyrofoamdriftinginthewaterwith a 
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measurementdistanceof 100metersandthencalculatingitusinga stopwatch.  A t  t h e  s a m e  
t i m e ,  the waterdischarge a t  the drifting 

threelocations(Katulampa Dam, Ciliwung Bridge, Cibinong, and ManggaraiSluice 
Gate)was obtainedfromthe data of the dailywater debit recorder belongingtothe 
CentralJakarta Administrative CityWaterResourcesOfficeatthe ManggaraiSluice Gate. 
Waterturbiditywasnotmeasuredusinga methodor a waterturbiditymeter,butbythe 
nakedeyethroughobservationsmade for5 minutes,thewaterturbidityatthe three 
samplinglocationswasnotmuch different,namely:lightbrownincolorandata depthof 1meter, the 
river bed was notvisible. 

Aftermeasuring temperature, current velocity, discharge,and water 
turbidity,samplesweretaken,namelywateratadepthof1meterat4points ateachwatershed 
location withdifferentdistances between points and 
consideringcurrentvelocityandwatertemperature(pictureattached).Then eachsample wasmade 
intothree slide preparations.Countingthe number and identifyingthe typesofdiatomsatthe 
three samplinglocations resultedin36slidesofthepreparationsstudied.Thefollowingisa 
description of thediatomsfound. 
 
Table 1.Diatom species in theUpstream of Ciliwung RiverBasin, Katulampa Dam, Ciawi, 
Bogor Regency. 
 

No Diatom 
Spesies 

Picture 
K1 K2 K

3 
K4 

1 Achnanthes 
sp - -  

 
 

2. Amphora sp - - - 

3 Asterionella 
sp 

 
 

- - - 

4 Aulacoseira 
sp - - - 

 
 

5 Cocconeis sp  

 
 

- 
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6 Cyclotella sp 

 
 

 
 

 
 

- 

7 Cymbella sp 

   

- 

8 Eunotia sp 

 
 

- - - 

9 Fragilaria sp 

 
 
 
 
 

 
 
 

 
 

 
 

 

10 Frustulia sp - - 

 
 

- 

11 Gomphonema sp - - 

 

- 

12 Mastogloia 
sp 

 
 

- - - 

13 Melosira sp - 

 
  

- 



 

 

14 Navicula sp 

 
 

  
 

- 



 

  

 
 
 

15 Nitzschia sp   

 
 

 
 

16 Pinnularia sp 

 

- - - 

17 Synedra sp 

 

- - - 

 
Information: 
K: Katulampa (4 points ofsampling locations) 

 
Basedontable 1above,itcanbe concludedthatattheKatulampaDam, thetypesof 

diatomsfound were:Achnanthessp,Asterionellasp,Aulacoseirasp, Amphorasp,Cocconeis 
sp,Cyclotellasp, Cymbellasp,Eunotiasp, Fragilariasp, 
Frustuliasp,Gomphonemasp,Mastogloiasp,Melosirasp,Naviculasp,Nitzschia 
sp,Pinnulariasp,andSynedraSp.Basedonarough countonthethree slidesof 
preparationsexaminedateachlocationpoint,thehighestnumber ofspeciesinthe Upper 
Ciliwung Watershed, KatulampaDam, were Nitzschia sp and Fragilaria sp. 
 
Table 2.Diatom species in theMiddle CiliwungRiverBasin, Ciliwung Bridge, 
Cibinong, Bogor Regency. 
 

No Diatom 
Spesies 

Picture 
C1 C2 C3 C4 

1 Achnanthes 
sp 

 
 

- - - 



 

  

 Aulacoseira 
sp 

 
 

- - 

 
 

3 Bacillaria sp - - - 

 

4 Cocconeis sp 
 

 
 
 
 

- 

 

 

 

- 

5 Cyclotella sp 

 
 

 
 

  

6 Cymbella sp - - 

 
 

 

7 Diatoma 
vulgaris - - - 

 
 

8 Diploneis sp 

 
 

- -  



 

  

9 Eunotia sp 

 

- - - 

10 Fragilaria sp  
 

 

-  

11 Frustulia sp - - - 

 

12 Gomphonema 
sp 

 
 
 

 

 

 

 - 

13 Gyrosigma sp - - - 

 
 

14 Hantzschia sp - - - 

 
15 Melosira sp - -  - 

16 Navicula sp 
 

 
 

-  

 
 

 



 

  

17 Nitzschia sp 

 
 

 

 

 
 
 
 
 
 
 

  

18 Synedra sp - -  

 

- 

19 Pinnularia sp - - - 

 
 
Information: 
C: Cibinong (4 points of sampling locations) 
 

Basedontable 2above,itcanbe concludedthatatCiliwungBridge, Cibinong, the types 
ofdiatomsfoundwere:Achnanthes sp,Aulacoseirasp, Bacillaria sp,Cocconeissp,Cyclotella 
sp,Cymbellasp,DiatomaVulgaris, 
Diploneissp,Eunotiasp,FragilariaSp,Frustuliasp,Gomphonemasp,Gyrosigma sp, 
Hantzschia sp, Melosira sp, Navicula sp, Nitzschia sp,Pinnularia sp, and 
Synedrasp.Basedona roughcountof the three slidesof the preparationsstudied at 
eachofthe4locationpoints,thehighestnumberofspeciesintheCentralCiliwung Watershed, 
Ciliwung Bridge, Cibinong, wereCyclotella sp, Nitzschia sp, and Fragilaria sp. 
 
Tabel 3.Diatom species in Downstream of Ciliwung RiverBasin, Manggarai Sluice 
Gate, Menteng, CentralJakarta. 
 

No Diatom 
Species 

Picture 
M1 M2 M3 M4 

1 Achnanthes 
sp 

 
 

- - - 



 

  

2 Aulacoseira 
sp - - 

 

- 

3 Cocconeis sp - 
 

 
 
 
 
 
 

 

 

- 

4 Cyclotella sp -   

 

 

 

5 Cymbella sp - - - 

 
 

6 Diatoma 
vulgaris - - 

 
 

- 



 

  

7 Eunotia sp - - 
 

 
 

- 

8 Fragilaria sp  

 

 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 

9 Frustulia sp - -  - 

10 Gomphonema 
sp 

 

- - 

 
 
 

11 Melosira sp - - 

 

- 

12 Navicula sp  

 
 

  
 
 
 
 



 

  

13 Nitzschia sp 

 
 

 
 

 
 

  

 
Information: 
M: Manggarai (4 points ofsampling locations) 
 

Based on table3 above, it canbeconcludedthat at theManggarai 
Watergate,thetypesof diatomsfound were:Achnanthessp,Aulacoseirasp, 
Cocconeissp,Cyclotellasp,Cymbellasp,DiatomaVulgaris,Eunotiasp,Fragilaria 
sp,Frustulia sp,Gomphonema sp,Melosirasp, Naviculasp,Nitzschiasp,and 
Synedrasp.Based ona rough countofthe 3preparationslidesexaminedateach 
locationpoint,the highestnumber of speciesinthe CiliwungDownstream 
Watershed,ManggaraiSluice Gate,CentralJakartawereNitzschiasp,Naviculasp, and 
Fragilaria sp. 
 
Table 4. Distribution ofdiatom species in theCiliwung Riverin theUpper, 
Middle, and LowerWatersheds 
 
 
 

No 

 
 
 

Diatom Species

Watershed(DAS) 

upstream 
(Katulampa Dam, 

Ciawi) 

Middle 
(Ciliwung Bridge, 

Cibinong) 

Downstream 
(Manggarai 

Watergate, Menteng) 

K1 K2 K3 K4 C1 C2 C3 C4 M1 M2 M3 M4 

1. Achnanthes sp - - + + + - - - + - - - 

2. Amphora sp - - + - - - - - - - - - 

3. Asterionella sp + - - - - - - - - - - - 

4. Aulacoseira sp - - - + + - - + - - + - 

5. Bacillaria sp - - - - - - - + - - - - 

6. Cocconeis Sp + + + - + - + - - + + - 

7. Cyclotella Sp + + + - + + + + - + + + 

8. Cymbella sp + + + - + - - + - - - + 

9. Diatoma 
Vulgaris 

- - - - - - - + - - + - 

10. Diploneis sp - - - - + - - + - - - - 

11. Eunotia sp + - - - + - - - - - + - 

12. Fragilaria sp + + + + + + - + + + + + 

13. Frustulia sp - - + - - - - + - - + - 

14. Gomphonema sp - - + - + + + - - + - + 

15. Gyrosigma sp - - - - - - - + - - - - 

16. Hantzschia sp - - - - - - - + - - - - 

17. Mastogloia sp + - - - - - - - - - - - 

18. Melosira sp - + - - - - + - - - + - 



 

  

19. Navicula Sp + + + + + - + + + + + + 

20. Nitzschia sp + + + + + + + + + + + + 

21. Pinnularia sp + - - - - - - - + - - - 

22. Synedra sp + - - - - - + - - - - + 

Information: 
+     : found 
-   : notfound 
 

Fromtable 4above,itcanbe concludedthattherewere differencesinthe 
diatomspeciesfoundin eachwatershed. However,thesamediatomspecieswere 
foundatthesamplinglocations.Thedistribution ofseveraldiatomspecies, suchas Nitzschiasp, 
Naviculasp,Fragilariasp,and Cyclotellasp, isthewidestamong 
otherspecies,wherethesefourspeciesareevenlydistributedin3 Ciliwung watersheds, namely 
Upper, Middle, and Lower. 

The average diatomsizeonamicroscope with 40timesmagnificationis20 
micrometers,soitis estimatedthatwhenviewedonamicroscopewith100times 
magnification(40times2.5), theaveragediatomsize is8micrometers, obtained 
from20micrometersdivided by2.5.Thefollowingisanoverview oftheaverage diatom 
cellsize: 
 

 
 

Fig. 1. A figure of Thesizeof diatoms on amicroscopewith 40 times 
magnification 

 
In general,the distribution of phytoplankton,especiallydiatoms,is influenced by 

sufficientoxygen and nutrients.The availabilityof these metabolic 
materialsvariesforeachtypeof water,such asinflowingor stagnant,cloudy,orclearwaters. 
Water qualityaffectspH, temperature,andelementalcontentsuchasnitrogenand phosphorus 
as well the main nutrient requirementforphytoplankton. 

Inthisstudy, asstatedinthe results,it can beseen thatinthe 
KatulampaDam,17specieswerefound,namelyasfollows:Achnanthessp, Asterionella sp, 
Aulacoseira sp, Amphora sp, Cocconeis sp, Cyclotella sp, 
Cymbellasp,Eunotiasp,Fragilaria sp,Frustuliasp,Gomphonemasp, Mastogloia sp, 
Melosira sp, Navicula sp, Nitzschiasp, Pinnulariasp,and 
SynedraSp.ThehighestnumberofspeciesareNitzschiasp and Fragilaria sp.AtCiliwung 
Bridge, Cibinong, thereare19 species, namely: Achnanthes sp, Aulacoseirasp, Bacillaria 
sp, Cocconeissp,Cyclotella sp, Cymbellasp,DiatomaVulgaris,Diploneissp, 
Eunotiasp,Fragilariasp, Frustuliasp,Gomphonema sp,Gyrosigma 
sp,Hantzschiasp,Melosirasp, Naviculasp,Nitzschiasp,Pinnularia 
sp,andSynedrasp.Thehighest 
numberofspeciesareCyclotellasp,Nitzschiasp,andFragilariasp. Atthe ManggaraiSluice 
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Gate,14specieswere found,namely:Achnanthessp, 
Aulacoseirasp,Cocconeissp,Cyclotellasp, Cymbellasp,Diatoma Vulgaris, Eunotiasp, 
Fragilaria sp, Frustuliasp, Gomphonema 
sp,Melosirasp,Naviculasp,Nitzschiasp,andSynedrasp.Thehighest numberof species 
areNitzschiasp, Navicula sp, and Fragilaria sp. 

Intable 4, the distributionof 
eachdiatomspecieswasdifferentinthe3Ciliwungwatersheds,butalmostallspecieswerefoun
dat eachsamplinglocation. It canhappenbecausethewater dischargeand speedof the 
waterflow greatly influencethe distributionof diatoms, especially in flowing waters 
suchasrivers.This study shows thatthe water dischargeatthe Katulampa Dam 
is125.9cubic decimetersper second;onthe CiliwungBridge,Cibinongis39.25cubic 
decimetersper second;andatthe ManggaraiWatergate is273.7cubic decimeterspersecond. 
There aresignificantdifferencesinwater discharge betweenthethree 
samplinglocations,soitcanbeconcludedthatthismostlikely caused differenttypes 
ofdiatomsand caused severalspecies tobecarried alongthe river flow sothatthey couldbe 
foundateachlocationdue to accumulation in a certain placeor distributedrandomly.  

Inthisstudy,the temperature atthe three locationsdescribedthe normaltemperature 
of the tropics,namely:20-30°Celsius,the turbidityof thewater,thecurrentspeed, andwater 
dischargewhichwerestillincluded 
inthenormalstateoftheCiliwungRiver,andthetimeofsamplingaffected nutrient availability, 
chlorophyll production, and theprocess of 
photosynthesisofdiatomssothattheresearchresultsfoundvariousshapes, 
sizes,andcolorsofdiatomcells.AtKatulampaDam,more greendiatoms were 
foundcomparedtotheother 2locationsbecausesampleswere taken at09.00-11.00 WIB, 
whichistheidealtimefor diatomstocarryout photosynthesissothatthe 
chloroplastsproducedbycellsincrease for photosynthetic needs. 
 
Conclusion 

Theresultsshowedadiversityofmorphology,typeor species,andsize 
ofdiatomsscatteredalongtheupper,middle,andlower reaches of 
theCiliwungriver.Inthethreewatershedlocationsstudied,there wereseveral 
differenttypesofdiatoms, and someofthesametypesofdiatomswere found 
inalmostallthreelocations. It isbecause somediatomscan adaptquickly, influencedbythe 
availability of photosynthetic needsand nutrients,sothey canlive invarious 
environments.The distributionofseveralspecies,suchasNitzschiasp,Naviculasp,Fragilaria 
sp,andCyclotellasp, isthewidestamongtheotherspecies,wherethesefour species are evenly 
distributed in the3 locations studied. 
TheresultsoftheidentificationofthetypesofdiatomsfoundintheKatulampa 
Dam,CiliwungBridge,andtheManggaraiSluice Gateare following 
thedataonthedistributionofdiatoms in theCiliwungriverbasinso thattheycanbeused 
asaguideforotherresearchersforfurtherresearchon thedifferent descriptionsof 
diatomslivinginthe Upper Ciliwungriver 
basin.Middle,andDownstream,asadiagnostictoolfor drowningvictims, asreference data 
indeterminingthe crime sceneif a drowningvictimis 
foundalongtheCiliwungriverbasin,aswellasaddinginsight for investigators in helping 
identify the crimesceneof drowningvictims. 
Thediversityofdiatomspeciesfoundwasinfluencedbyriverconditions 
wheninvestigated.Theconditionsreferredtoare temperature,current velocity,and different 
waterdebits, as wellas waterturbidity, which affects the availabilityof 
nutrientsandmetabolic processes aswellasthe distributionof 
diatomswhichultimatelygivesrise tovarioustypes,sizes, 
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andshapesofdiatomcells.Inaddition,theresearchresultsobtainedcanalsobeinfluencedbythe 
processoftakingandprocessingsamples,such as thetimeof 
collection,themethodofcollectionandprocessing,tothe identification process. 
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