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Study of the diet of Crassostrea gasarin the lagoon Ebrie Ivory Coast
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Kouakou KF, The diet of Crassostrea gasar was studied in the sectors Il, lll and IV of the
Aman JB, lagoon Ebrié precisely on the sites of Moossou, Bimbresso and Lokodjro of Ivory
Karamoko M and Coast. A monthly sampling of oysters was conducted and their prey were determined

Otchoumou A by microscopic observation of the stomach contents. No empty stomach was

observed. The phytoplactoniques and zooplankton prey were counted
51thnroug& malassez cell and tank dollfuss respectively. The stomach contents consisted
m iHI % toplankton, zooplankton, debris and indeterminate elements. However
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phytoplankton, regardless of the site, the time of year, the size of individuals, sex and
Corresponding author: sexual maturity remained dominant in all tvhe observed stomac,hs. The results shpwed
Kouakou KF py PpM:Z T PHO: YR 2F LIKeu22LIX | yluaz2y dy dyci:
respectively. Males had 97.64 phytoplankton and those of females had, 98.22% in
their stomach. The percentage of phytoplankton ranged between 91.13% and 99.2%
taking into account the seasons and sites. Phytoplankton dominated the stomachs in
an amount of 97.07% for individuals at stage whereas it was 0, 96.2%, 96.37% and
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INTRODUCTION MATERIALS AND METHODS
Bivalves are aquatic Snalysitetsscs bilaterally sym-
metrical, characterized by aAnsihmeallls cofmpbobed oft utdwo wcearl

cified valves which coverEbtrtieé rliagtotonanvhilcenf ti ss icdoeass toafl
body. Under the action ofgatkd. |l 1l gaments,ittula¢e esdhdlelt ween
to open along its anteri o9 'maangd nl aatnidt updoes t e A o0r2' easrpde cC
Iy bghky.body of t he bi malemesof2a5d 6saokf mavemage depth o
segment ed, compressed | atTerea lElbyr,i éwil talgowtn &ii fnfcer elMt5i0a ti &
heatdc e(phadra masticatory appear asteuas.t hrough the artificia

The outer edges of t hheonma nt3l0ed amr wi demanhd M8 m deer
more or l ess wel ded, f ortnme mpgo rrae ayr wairvdel ry niBvact $ s idpohndoré  ia
al | Wi ng t he entry of wau ep!l iied wheh nfarnetslhe waaeirt oy |

0
(inhal ant siphon or ventqmuall ) i mporrteajneccet isounc ho as w&o anlo ¢
h

(exhaling siphon or dorsdlt) .i sMamhyarba cvtae rviezse dh atvye @ p a my
of lamellar respiratory g2i7.l4s a(nPde | 3elc.yplha.s ) Diwhs clhv ead eo xa
involved in the collectimg/ bf food through creation o
water currents in the maBidogical matexisdi t vy . Mo s t Species are
macrophages. They feed eithelrheplamikmalns oirn wlryded ci pat h
ticles suspended in watemolllsws®safir etwh e afcadnei tleydpo bdfa e ,c o |
l ected food on the (Pout otelre&§ d glroasssstoasitd edadre L)rspeTa £tsr e a
2001) . gasar .
Li ke many ot h@r as so $§ Tedudichl squipment

gasfairl t er is a bivalve. It Reéoswst ohol mai kgsloirdgeasni a8 md
(pl ankton), detrital orgam acmatrtaery Whsi psend) tandcdeasor
nic particles (seston: vasned, thic&knseasdodnadyshekk. ddéabrC
This sessile animal, 0Cc c uwass iums erma ntgor oovbes earrveea st,h eo rp rfeoyu n
clinging to the roots of stle cterdl é e swaiss ufsiexde df owi t do pn tainn

bris or other eallpPHPoa)t.s ( Fuofnuesstvienssel for the zoopl ankt
Knowl edge of the ani maketpéed thecowuantd tdietdiifsf ear ent
necessary step t o know {(Reéehne Piml oSbyb 0@ndCaemeobdPgywi t h

Il ndeed, the feeding of amesgpaepciixeesl maays bhekep t o cexmptlwurie
variations in growth, S o mMamplng pects of reproduction, mi
gration and behavior resear dhsamgl éd Gotlgabhbdkef d Bemtg, s
1979) . were collected randomly by han

Therefore, in order twaknoondtihet eody setveerr ys unpopnltyh, dur i
we studied.thheasdtrbteefsi tvesnbien 2100d51 a0 October 2017.
goon Ebri é vmacMooopshsaogue,s B i pnbrrteesds of raonnd t he sampl ing pl ace
Lokodjro. l ers.
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Table 1. Proportions of planktons found in Moossou site

S. No Prey NOT (%) Fe (%) S (%)
1 Phytoplanktons 98. 91 93. 68 149.51
Bl ue algae 34.06 23.74 43.28
2 Di at oms 64.85 69. 914 106. 33
Centric 39.19 30.61 52.89
Pinnat e 25. 66 39. 33 53. 414
3 Zooplankton 1.38 3.74 3.96
4 Debris 0 6. 25 0
5 Undeter mi ned 0.59 1.25 2.32
Study of the dietof C. gasar pasteur pi pette. The I iquid f
Sampling of the visceral mass Finally put mounting microscop
I n the | aboratory, t hEnumerationp | es wer e di ssected
and visceral mass of each amitmalhei §Ficaltl|l mtcauds,i nwe il emesc
and then stored in a pilltiofn 5wasmLs ectapraicghty. adfthet mehum
of prey is reduced to 30 malntby Téeddigtriiodn wafs dnasde |Viedi b
ter. Therf, 519 frmlb mal i n wasf adelol afdodre dt.h eT hseamp| e. Countii
samples thus obtained ar emilcarboesiceodp.i cally using the vess
Observation and counting of prey pol ation, the number of indiuvi

One mL of the solutiorzoophtaakhiomd i hetperegampbes we
kept on the slide and wa 3dentifeatichoftheprey t he i denti ficati on
phytoplankton and zooplankt®PmhytAptamktehi gengs pwarce di
on the drop and spread tandadhkeeotlmern hied ér taidfei. c aTthieo na sn

sembly is placed on a mi cCroomspceapee I8 6bs¥anatainadn HUI & ,h
content s. Counting of phyCoosptlea n klt 088 ;walkBammer obne198ng
optical mi croscope usingmar dal assezAnaginlost Tdessd®mPIBe
solution was homogeni zedBamtdaltonte 290810t and ukKsimareek haend
coverslip was humidifiedlambhetnd®®)o.siting the | amina
on Mal assez cel l and then, Aasdhfeari nmgootphleanktt ominp tbdey hw

bl ade by sliding the sl itdlee skeevyesr agi vteinmebsy iPonthe ObpLAad:
Depositing the sample on stahd ddPS80If.1PBA )y bhatdeBandagzs

Table 2. Proportions of planktons found in Bimbresso site

S. No Prey NOT(%) Fe (%) S (%)

1 Phyt opl anktons 97. 23 97.86 207.08
Bl ue al gae 4. 36 3.34 27.17

2 Di at oms 92.87 94.52 179. 31
Centric 24. 97 29. 62 41.13
Pinnate 67.9 64.9 138.78

3 Zoopl ankton 2.12 1. 34 10. 07

4 Undeter mi ned 0. 46 0.8 3.40

Journal of Research in Ecology (2019) 7(1): 2403-2416 2405



Kouakotet al, 2019

Table 3. Proportions of planktons found in Lokodjro site

S. No Prey NOT (%) Fc (%) S (%)
Bl ue algae 98. 86 94. 01 193. 2
1 Phytoplankton3. 23 2.38 17.04
Bl we een al gaeld. 44 20. 23 14. 43
2 Di at o ms 81.19 71. 4 161. 74
Centric 18. 27 14.28 64. 84
Pinnate 62.92 57.12 96. 9
3 Zoopl ankton - - -
bo (1982). The results of stgmach contents of the anal
. %Fc— 310 (Paug% and Leveque, 19
si s wer e expressed as a  peFce age f occurrence
Lauzanne, 1975; Hysl op, 1980; au d Levegque,
( y P Ng £i?'au and Lgveque,
1999; eGr@w997), Digital peY"bEﬁ_taN;e (Hureau,

1970) and specifietalading))amhceeFesAmenrdcsennt age of ®Biecurrenc
Frequency of occurrence.
RESULTS Numeric percent age
Vacuity coefficient The numeric percentage i s
The emptiness coeffi ciparety redttelgremyghaihte phecesn-o0omac
tage of empty stomachs réHarieaeae |t dDEDY hteotralt i mu nobfe rt hoe

stomachs examined. I'ts v@al ey coEm ghbeopalp gdroe dihaet e¢adottathe ni
feeding activity of the spduoced pedcemreagefekbdi ng bodh
viour (N" Da, 1992) . The emptitnens coefficient is deter

mi ned by the foll owing equatNjo
N_W3100 (Paugy and Leveque, 1€

N e

v
Nv, R
Cv= Nt 10C (No6da, 1992) wheNe, Percent dige Tbigltakrpy cat

whe€e= emptiness coefficiidmot ;ToNval=oNuabkr prody.

empty stomachs; Nt = Tot alhdexmfspedeeabundarfce st omachs exami -
ned. Thi s i ndex i s calcul ated
Percentage of occurrence knowl edge of the number, vol un

The percentage of occUdnr eerxepe eprsewi dehse ipnrfoopromat-i on o f

tion on the food preferemnoed hef sd ognacdn whee @i daett. ilst epn
vides information on prewllcHM6)umeldt fwaesq udeomtel yo ybyt htehd o
species without |nd|cat|ré9_a13hlc60 ?Arr?unntd&sttenadl96) i mportanc
of t he i ngested prey (Lauzaﬁnne, 1975 and Hysl op,

1980This index is wused towlderSead mi ndexhesppei Eént abfundan

stomachs containi bgsepdeynancatte@garly abNe)dairdgre todt atlh ea bpurne
total (rMwrMbert omachs contaidancege a&f laddstprayproenyly in all/l
(Pamagy Leveque, e19m99 @)nd ‘IGt aiys

calculated from the formul a:
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Figure 1. Map of the lagoon Ebrié with different sectors and sampling sites
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Figure 2. Distribution of prey per season depending on the site

2.12% of total prey on t hAnsonsg tteh eanm,d tOh ed4r6e% iisn dae tdea mmii maan
prey. composed |l argely of pinnate
The percentage of occaburdharcecospecitfeidc alsl yt h(e2. 12 %
hi ghest among phytoplankeoti t(y¥7i. 86t%) e shioamaocnhs cameé ent s
prey that appear mo st oftf@endet Brimheratée ommaeyn avd ¢ diu mt epde rf:
centage of 94.52% occurr tdkadposie29. 62% of centric and

64. 9% of pinnate). Foll owedCbhbygs sopatpadmatkht eo ns i(tle. 304f%)L o k ©
and indeterminate prey (ODopkanktPhiryt dplkéanktdsBn 8% P9 c ideosmi
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Figure 3. Distribution of prey by gender
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18.27% centric and 62. 9 2Noosgpisitenat e. Al gae represent
17.67% of the workforce of phatdlogp!l & Vktsohno.wsThtehee& umerais-on

cal percentage of zoopl anktéon gtas aMebasioon Thet mestotcal
al | observed prey is 0. 43a% |ansde atshoen si nadreet eprhnyitnoapt|lea ni kntdoi nv
duals is 0. 43%. The perc@rt ddeé dfn ctohrer ercaiendy osecasosrenaan

of phytoplankton was 94.9Dé&masaonnd) .t Dée azompl wakeomaiisly o
3.57%. The most common péariydlopzadkowmnt fairse sdiitae oimms t he
(71.4%) with 14.18% of cewittrhi cr edsipagtcotmisveanpge5de d28g eod o0
pinnate diatoms. The <cor rlencdteecedd ,f rpigureatcey df at bemsi fddt &
mi nate pery is 1.19%. Thesesapeoi fwhci |ab uinnd atnhcee rodi mpyh yd ea ¢
plankton for this site idi ®Ot8onds6 %, hawhiarhe ntahkee smophy tadb-u |
plankton the most abundadtur pngyf wootd seadgpomeaeaimnaleg aodiot ¢
di at oms (81.19%), i ncludiwpge 6BomP& %0 bfsoerr veidn f &tSe 5 & #ojy .
18.27% for <centric. Zoopl ankPthoynt opndanikh det ersmiwveartye @t reo
the | east abundant with etahceh drfy tsheapormopaond i naisnyfs@a g
Tabl e 3. and 30 diatom species includi
Study of the dietof C. g persseason di atoms and 8 species of cent
The dfCet gessaranal yzed sataseachosl yesi x species of d
according to the three | agomacbBeascdomophamé&l pndry es ga-0
son, the rainy season andtbhmaobds sehsounghdit st e ey e arak(
into account the relatiofsBBp bettwwbenr ahey psegys o nasrud

med by these animals durdoamg) .diTThHerremnme rmocnatlh speafcethh & g e

year . mi nate prey are also very | ow
100 -
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80 A
70 A
oy
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S
Z 50 A B Phytoplanktons
=]
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Figure 4. Distribution of prey based on size classes
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Bimbresso site 94.49% in the rainy season an

Table 5 repre&Gendds e irhnege als ®en) .of The pinnate diat oms
di fferent | agoon seasons samptles eofteaioffy Bsaenbs @rss oa n dl hfe
stomachs examined on thitsheidrey asreecasdomismartpdde si n Zabpl :
seasons by phytoplanktonds n(9®e0@lyi seabend(y. G&®soand
96.01% in the rainy seasmai naynds ea8s 25, % mMar z ogp Ifd mkotdo n

season) . Centric diatoms macbstéramorsed.abundant in the
rainy season (50.49%). B ResearohrCs , ¢facd didt bygenddrr y S eason and
fl ood season, it is rather thiieguprien naC £h gfdsaa domesi etth aklt a saerc
most abundant (67.97% ingéehdedryThheasmal yanids 7t9h er5e% o f
during flood season). femal es have al most excl usi ve

Thifitye di atomaceous g(e9nr7er6ad %veard | 9&n22 %) edZoopl ank
here (8 kinds of centriccantat pmsep armtdi o2n7 ikni ntdhse odfi egi no-
nate) . Zooplankton are thmemllesasandabU.nIb¥%tfowhdteenaedrsdh
season considered (dry sdaddrerknt®2%beld wee&% thienyi esea- o
son and flood season, 1 . 5R@séaych C . D egfaod dint based on size nladsest e r mi nat e
prey are the | ess abundant. Theé. gfac@ad di et based on si
Lokodjro site presented in Figure 4 shows t}

At Lokodjro, phytopl| ablkt pihnyaoel ahk&t mopstoabuar 94% f

dant in all seasons of taepeyra@arstwattihstoi6c all5 % iifnf etrlreencaers
season, 99.92% in the raidnyfeeasbonsand ©OBasts@&wsduZobaoapgl
flood season Table 6. Dipoomisorms e( tédhes molsan adhwndamt di
regardl ess of the seasoncl(abs5s.exs9% in the dry season,
100 -
90
80
70 A
z
2 60 -
s B Phytoplanktons
Z 50 ytop n
k< B Zooplankton
2 40 -
= Debris
= 30 -
B Undetermined
20
10 A
o - p—

Stage 0 Stage 1 Stage 2 Stage 3

Sexual maturity stages

Figure S. Distribution of prey depending on the stage of maturity
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Table 4. Proportions of plankton according to the seasons in Moossou

S. No Seasons Dry Season Rainy season Flood season
Prey N(%) F(%) N(%) F(%) N(%) F(%)

1 Phytoplanktof8.489.8891.1%7.8699.2384.59

2 Bl wye een algale9.35.84 23.561.66 75.530.76

3 Di at oms 73.280.0867.5776.2 23.6%3.83

4 Centric 21.780.6144.782.9717.9&0.76

5 Pinnate 51.549.4722.8243.235.7323.07

6 Zooplanktons0.803.33 0.331.66 O0.717.69
Study C.  gdiesbased on sexual maturity stages filter 2.2 L of water per h ot

TheE. ghead system basedO0bm) ,sttahgee soysft er eatls6 whil e
sexual maturity is shownLiof Fwgtee PpPer Theuanalngdseirs nofr
this figure shows that ittiime doaminahedphyhphakepl ankfo
for al | stages (97.07% fbardctaget &dr, 96. 2% Mo80 st agidsbda
96. 37% for stage 2 and 94h29%t bmacbtiagealdywayslhfeulel .ar e
no significant di fferences Ketavgesn st lod dihet stofmaokstce
from stage O, 1, 2 and 3st WMdhitad e sC.owgfisietlbsa tosn apsh yit nonpa -a
ture feed on the same przeoyo pd atn&kg oorni, e ss u(sppheyntdoepdl amikdg aami
and zooplankton). Zooplanktarr)epbaseertrs aaamegbdbiligebl! pr
proportion of the diets ot ' syskesnustat adef fcomesntstemnag en
sexual maturity (1.08% faohostwagked, obh. ®5%r fodast aar a
0.5% for stage 2 and 2. 81lnkeawrPesheer 8) (26I4LR0IAN)D wWhao ne

wor ked on other bivalve speci

DISCUSSION Ostreidae generally have diets
The emptiness coefficiantt healwautleart.edl mtf adtl, sphetsop

i s 0%, a repletiorc.f gasamprefy I ®0%.hel deeded ment of ot her

mollusc filter. That i s thacgay itahatT htehsee froeosdulptasr t ¢ @ h feis
pended in the water are {i198d)ed Newe!| camgt iJtoutdeach t(hled 8t
|l us. The value of empti nleswsf c0kF84 )i ehed® putshowe d has

t hat the oyster continuouwuelectoms pmed i wat eorf tdecalolmpot
food. eBal(.0BBE&8) have showondért exlper bpnebhteal far ms, as

Table 5. Proportions de plancton en fonction des saisons 2 Bimbresso

S. No Seasons Dry Season Rainy season Flood season
Prey N(%) F(%) N(%) F(%) N(%) F(%)
1 Phytoplankt®8s 0696. 9 96.01P96.2298. 236. 93
2 Bl yeg een alga&e 9 1.51 4.592.70 5.584. 34
3 Di at oms 93.16 - 91.4232.1592.6MP2.54
4 Centric 25.327.2650.4®8B9.1512.724.57
5 Pinnate 67.9%8.1340.93%3.0079.9%7.97
6 Zoopl anktonsl45 - 3.884.05 1.582.88
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Table 6. Proportions of plankton according to the seasons Lokodjro

S. No Seasons Dry Season Rainy season Flood season
Prey N(%) F(%) N(%) F(% N(%) F(%)
1 Phytoplankt @®@6s 1®3.9699.9208.2898. 1®5.78
2 Bl we een algae. 743.335.188.33 22.616.66
3 Microcystis4dp743.33 5.188.33 22.616.66
4 Di at oms 55.380.6394.499.9575.559.12
5 Centric 22.826.6520.593.32 3.5618.32
6 Pinnate 32.58563.9873.966.6471.9970. 8
7 Zoopl anktonsl. 08 3. 33 0 0 1.784.16
highlight the sorting of ofysddrecatdedq@dr yt hats trlegi enep é s a ¢
anot her . Among t he phyt otpilcalnekst oinng edit ®tdo msAcaoeditrhgg t o
mo s t consumed prey with &depresiersnaeefmorpi hnkteéydi @- |
t oms. This preference fonipgilmnastie edi athoams acroeu | el ibrei neaxt-
pl ained by the fact that pdnhatotms ddarad obmsnteahriece gegeaenibb g
are growing in the shall owhiarmheavdi | df bteh emolr &g cadbnu.n d@ygt & r
t hat have them, are sessahed Reandr yoi(nld%8 9t)o tthhaet rbd chida t at
shall ow depths. This featwereea wdhel d woe geunitriet itetse no ft op hbyet
content with the food avapiarabkéei cohbhentraivomg €hei pi
ment . It is easier for tmese abumdbeattbdoncohsueaevidi anh e
that are also benthic. Thi sThaes sceireti oanc ciosr dd enrgf itrometdh eb
Hennebelle (1975), Wwheica H 8s & & todficastta ad xcse pitt sf oprr ef er ence
daare | ikely to move, mostonbi Ealewne st hjosuulgédnl Itsh,er@y satreer sg i
are sessile organisms. Ralyeprets (olf9 7phytadpglrda miutterd thom p
ference for pinnate diatomer albl tthreersd zree noafi ntsh etshee sstarmx
tures. He demonstrated adeacpartoudfd wer duenttohd hei & tacd
Table 7. Summary of prey categories by season and by site
Sites
S. No Seasons Prey Moossou Bimbresso Lokodjro p-value X?
Phytopl ank3.0dns96. 06 96. 150.05235.79214
1 Dry Seaz@dplankton80 1.45 1.08 0.25860.8787
Débris 3.7 1. 34 2.16 1.33090.5141
Undet er mi2neld 1.15 0.61 0.96630.6168
Phytopl ankl.on396. 01 99. 92 0.0455%* 17
) Rainy sg@g§@mPankto.n33 3.88 0 7.02110.02988
Débris 7.5 0.11 0.08 15.011D.00055
Undet er milnedd4d O 0 2.306 0.3157
Phytopl ank®.ommx98. 25 98.160.05106. 0517
3 Flood sg@épmMPanktoo.n7l 1.58 1.78 0.61070.73609
Débris 0.07 0.17 0.06 0.07520.963
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nic communities suffer slgrgohwi nvgar(i@astorns dredatt cgdé6mat b
a big impact on them. TheEveanrsesu2@ 52 etan®d bAk)eastseE hteh odsiee t
Dufour (1994), which shows tglhasems apardi ffem secbodsnpV
and V of the |l agoon Ebri énathiati tlyentl midd véi dmmal si tsitagear &
constant throughout the yaeaen,s hdadusae ecadmnmi mad edsbdbygt @h
I, I 1 and |V are experiienmeaqlgi grnalxli enuimn dti hvee r Gsii @'ty odofy t
dry season. This diversisgxdidall | mataurniyt ys.e aGuorn raemsd | ft Iso @
season, but stil]l domi nat(e2d0 1b7y) ,p hiyn doepd da,n ktChaen dw aurmk cwasst ac
The diets of Cmalggasasétnd feanarher i ne bi valve) that mat.
no particular di fferencesnat Whet tharveita iss midmarf aemaltes T
mal es, diet is dominated shyniptayt ¢yl sonffk tcbinet sMosft ofdi hie
work done on the diet of maotywsrntietrys tion fcoaopdt icvoinipye tmad e nn d
di fference between food consumed by males and those
consumed by females ( Egr@NEUSION 199 2 ; Baud, 1995;
Bernard, 2012 and | smail, 201 5)apprlaegse fauwtnhotrisi smageud
no difference between fo6d p@Elfamketdo ntophmgloes, aaeden hteh a

females as a part of thappeat udnespopmerotb@amad ¢gh sh.e clatuss e

sexual di morphism oysterdopsamlt ormno o btvh eo utsh roebes esrivtae s
tion. Il ndeed, the determkodcdijti @n ooff tthlkei 4 agernaEbmdi énos o
phism requires the sacri fainde sefxuani maltuurandg . hiDs tadlomgi G
examination of the gonadst.he food bowl. These diat oms,

The dCet gadan di ffer siingntidrimsanafe and a higher abu

size <classes. Phytoplankbenawse ofhet hperief esrmradd epreyzef
oysters regardless of the size <cl asses. These results
consistent with those of RBFERENGESd (2010) . I ndeed, i n hi
study on the influence o0 fAkesfed®V,doffatRDA,iMamadou KjJeay DMand t he c a
ture of(Copstserssdstriea Igatgraes@tchoaumom Ae2d18. Study of the diet o
that the oyster larval (guub ISedi apioccbrfei)d itadatleirsc 2 d s ihv ea p ¢
(60 microns) are stildl lZoneng( EEZ)t hoefl m € @trneea thiyd nrad sredr ovue
Eventually, they become /Asdgrrdmrcanmy amldderdogdra rtooud g 0dr(call)a f t1e9r:
five days -Mirlelteln 20 1lR0)c,o0 made t he
) Alves DM, Cristo M, Sendao J and Borges TC. 2006.
same observation. I't's very early that the oyster ado]
. Diet of t Bepicat o[ EEpbhbbpseda:
pl anktonophagous diet . The animals of our study sub-
) ) ) S_ep||dhe%sotﬁth coast o f Portu
jects are with a higher size to c m, so are al/l %I_anb
) _ garveur nal of the Marine i ol «
and in the environment we are concerned, nzplanktono-
the Unit e8db (Ki2rig3deodm 9 )
phagous. Oysters therefore keep the same diet growing
up. This is not the case Amundsen BA, Gabla HM hnd $taldsik FJsIPe & i e s . Ur
oysters, young cuttl efi shhehwgpwe oacdi ftfoe rgernatp hd iceatl farnoan yt:

of mature and specializeftbei st dimat moala rhtheemttsy pdaa toaf tf o
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