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SUMMARY

The id tribntonف and periodicity of algal fora i El-Ihashab canal
(U.A.R.) during winter and spring months of the year 1968/1969 were
investigated.

O٤ a total amount of l0l epecies belonging to 44 genera, diatomE for­
med the main bulk (74 sp. belonging to 19 genera ) followed by the green
algae (22 8p. helonging to 20 genera ) and ten by the blue greens ( 5 sp.
and genera ). The greatest number of tee lgolه groups were found i
winter an the leaet in epring mدily due to the enrichment of the canدl
water wit PO, and NO, in winter months.

'THe cold eaeonع was characterised by the abundanee of diatoفm and
bluc-green while the wam season by the abudance of green algae.

Five foهm from Baeillariophyceae, two from cllorophyceae ad only
one from cyanophyeeae were the predominAnts. Aleo five fors of dia­
tonه and only one fom of either Chlorophyceae or Cyanopbyceae wero
domiaants The euhdominant8, and the other forms were variable from

.asom tO 6eaSOnع 

ln the epning easou, diatom species decreased due t deficiencyم of
0 N0,, PO, amd Ca. But The maxmum derelopment of green lgaeه was
reached during ths eeason where Ankistrodcsmus septats and Scenedesmus
sp., in Marh, and Chlorococcum hwmicolum, i May, wero the most ahu­
daut. ln winter, Oscillatoria sp. and Titaschمi sp. dominate the other foms
of algae except in Marh where Ankastrodesmus and Sceedesmus sp. hare
the leaderehip and i Febrary wlere Cocconeis placentula ehars the lead­
ing positon with Oseillaroria i teadعص of Nieوrcمh op.

(4)
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THe abundano oF Nitzschia tryblionella, the predominance of Coccoreis
plccnu±ula, tle dominance oF Naoicula cryptocephala were mainly due to
operation of suitalle saliferous conditions ; the abundance of S3ynedru wlna
due to operating low terperature together with enrichrnent of water witb Ca;
e ebundance of Gyclotella Illeneghiana dae to sunshine, luigh tcanperature

and sitable salt eontent

The succeesion of dominating Iauicula. Epithemia and Nitzschia
specie; was .due to the special rcquirement of eaeh species for temperature,
salinity a dم availability of nutrients mainly N0و and P0ر .

0seillatoric and Spirolena abundanee was apparently duo to sunsline.

INTIODUCTION

Tle factors afeeting tle periodicity of algae from werious locations of
te world have been studied by many worlems. Triueel (1906) has pointed
out tlat periodicity in aquatic vegetation may bo of two kinds, eeasonal
and irregular. Seasonal periodieity ( or regular periods ) is the result of
periodiealy recurring factor whle irregular periodicity is that wlieb Ay د
cccur at any tinne.

Pearsall (1932) had adopted as a working hypothesis the view that
dofieieney of 0., I0,, Si or Ca is nsually the factors limiting diatom periodi­
city. Atlins (1932) adoeiated diatom periodieity with silica, nitrate and
phasphate. Rao (1955) found that the oxidisable organic matter and
sunElie appeared to be factors afreting te periodieity of the ble-green
algae. Holsinger (l955) found a general correlation beiween the periodie
infur of organic matter during Eeasons of leavy rainfal] and increAses in
the volumne of phytoplankton Gran (1929) noted that snceessiom of
dominating diatoms i probablyف due to the special requiremnents of each
speeies for tempcrature and salinity. Braarud (J935) stated that saliity,
pD and Ca content afTect the kind of epecies that may be ahundant, rather
than the total amount of thc plصa ktoمn 

 ك

Other workers have also found tl1at not one physieal or chemical
factor only afrects the algal rowthع or periodicity, but the efrecا vcness is ٠
due to the sums of thee factors together. FEitsch (1906), Ric (1938),
Hodgetts (1922), Patrick (1945) have enphaeized the probable impoمtr nee
of the faetors operating together such as sunshine, rainfall, temperature
a dص variation in water content. Jorgensen (1957) mnuioned that the
occurrence of new maxima of diatoms Eeem to depend o two main factors,
availability of freeh qwantities of lbl مه iE icnل water عi thم and he
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occurrence of other plankton algae. L one and te ame water, Patrick
{1936) found that tle different planktonie idividuals Ehow diverse varia­
tions i different seasons، Some of tlese individuals are peranently
found i the waters but Ehow an enormons derelopment in one or two
Eeaeons of uhe ycar ; threse spccies are called byب Rearsall (1924) the abun­
dant spccies. Pearsall (1924) stuted that abundant مه species is not neces-

• eanily one of the constant ono9, but they attain dominance when tle con­
centratioD of tle nuLrients sucL as Bilica, nitrate and plosphate are in
higher rand. Har (1935) etated tat i temperate waters one of the
mosT observcd problems presented by the phytoplankton is the sudden appمe 
arances und dicappearance of several species in tremendons quantities.
THis phaomenon is know as a «bloom». He further Etated that the
general pattem of seaو na] Ductuauion is ifuenced by the physical and
chemical factons of light, temperature .and availability of nutrient salts
maily nitratc and phosphate.

THe distribation» growt and periodieity of algal Dora found in a wide
variety of ecological Eitatons .i U.A.Rف have receired a little work by
few algokogiEts. ln tvo reeenuy pulliehed paper, Tosseir and Abow­
Ehkheir (1969 & ه b) hare stdied the distributio and growt of algal
flora found i two main lakes in U.A.R. ( Oarn and Naeser ) wwhere they
correlated the existng algal Dora with the dissolved nutricnts of te watere­
In tho present ivesugation, the authors have chose El-IEaElطa cana]
sine it ie near-by and has not yet been etudied.

El-Iuaslد ab caaal lies to the East of the River Nlo Dar-El-Salam عذ
suburb near Cair0. It is an irrigation canal and reeeives its water from
the Iile near El-S٤f town, then it cxtcnds Torthwarde tlrougl1 cultivated
lands letwveen Hlwan and El-Maadi! It eds lamهi Dar-El-Sع i landع where
it draiصs iUs water i a mall Port (Athar-El-Nabi) on the Dile.

 م

٥

Thc part of El-lashab Canal whicl extends through DarElSهlam
area iف about 4 . ا long and it is the part from wlich our samples were
colected. Its arerage width and depth is 5 ndه 1.5 meters respecuively
and it is bonnded in some places by macroscopic regetation (Fig. l).

The aim of the pمer ent work is to investigate te disribution and perio­
dicity of the algal fora found in El-Khaslab canal (DarEl.Sala region)
during winter and spring months of the year l968/1969 starting from
DeceRber, 1968 ,June للت 1969. The completion of tدis work daring sum­
mer and autumn monus of the same year wll he the aim of a Bubseguent
paper.
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MATERLAL AND METHODS

Regular monthly visits were made to the site of collecLon for period ه
of 7 months Fire ites were chosen {Fig. 1), and two samples were taken
fromn every site. The samples were centrifuged at 2000 rev./min. for 10
minute. The resuhtant deposit was examied microscopically and the

,,F, 0,, N0,, P0م uperatant lquid was suhjected to microanalyeis forة 
Cl, Mg, Ca and F using the references and methods already used hy he
aathors (1969 a).
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Fig. 1- Ll-Fhashab CanaL The dotted reaه and the numbers idicate the reginn
.nd the sites of collectionه 

At the time of eampling, wotes were taken of the temperature of air
ad water, elarity and dcpth of water, and whether fowing or still,
weather conditions ; degree of shade over Eampling poفلذ ; nature and
،quanLity of macroscopie vegetation in water and animal lie as well, The
topographical factors that appeared relerant to our stdy are taken intoح 

consideration.

The data recorded i table (l) represent the average conceutraLion of
every nutrienr or the pE found in the ten samples taken monthly from
the fire eites and thee average are so لد represented graphically by
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figre (2). A fll hst of all algae identified is compiled in tabls (2).
Ale analrEis م of the algAl taxa {genera ad species, common and uncoon)
i shownك in table {3) while table ows )ه لك1) anلم yeis of stute of oecurrence
( predominance, dominanee, Eubdoninance, presence and rarity) of these

.gal tareله 
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Fig. 2- Dissolwed Nutrients of El-Khasbab Canal woter dwring wiater and prinG ه
monقt , I968/1969 (Mg./L.).
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RESULTS AND DISCUSSION

Erom table (2), it is clear that the igradieuهu of tle sannples were
not only datoms but also blue-green and green algac. Approximately l0l
Bpecios beloging to 4 genera have heen identified. However, the total
volume of diatomA, blegreen and green algae vary froلاm seaon to seasoD,
table (3). The grcatcst number of tlese Algal groups were found i the
col ea±onع and thc lowves1 numler during the wem season Willans (l964)

dicated that the cnrichment of water witl nitrAte, phosplate un traceن 
of minerals may nccount for a significant increaEe in populauion density
of plyToplankcton. Hart (1935) stated tat the general paTtem of seasonal
Ducmation of phytoplankton ncnced لin وز by the physical and chemical
factors of light, temcrature and awailalilty of nutrient salفt maiصly
nitrate ndه plosphate Dere i Ll-Kashab canal udcr investigauior, the
low nitrate and phosphate content of water seem to he rcsponsible for the
gnificant decrease of 1he alga popwlation found in tle warm season ainceع 

ths decrease was accompanied by significant decreases in nitrate and
phosphaie concentration ( table l and figure 2 ).

It is also slown from table (3) that when the algal groups vvere arranged
accprding to the mumber of species present, the diatoms come firat rep­
resented by 74 species helonging to l9 genera. The diatons wcre followed
ly the greens ( 22 spp. ad 20 genera ) and tlen te blue greens in senuE­
nce { 5 .pp ه and 5 genera ).

During the cold season ( Dec - March ), the algal population rvas
claracterised hy rich development of Oscillatoria and Nitzschia, but during
the warm ceason ( Murch - Jue) Ankistrodesmus and Chorococcum made
up conخideralle part tle algal community. Tlcreby, the cold season was
claracteried ly ue abumdance of the diatoms and blegreen algae while
the rvamm season by the ahundance of tle green algae

As shown in tables (2) and (4), the total number of diatoms dominated
tHe other gToups of algae. 0f the uany fomms present in the Bacillarioply­
ceae, 5 forns were tle predomiants and wcre reprcscntcd by Nitةschai
obtu5a. v. breuissimq, Cocconeis placentula, Nitzscمih palae, 1. tenuirostris,
Nitzschia thermمlis, Nitzschia tlemalis, o. intermedia, while only one rep­
rescts the Cyanopbyccae (Oscllatoria sp.) and two repreent the Chloro­
pHyccae (Chlamydomonمs spp. and Euglena spp. ).

Alمs among BacilariopLyceae 5 fors were dominant and are rep­
resented by Cyclotella keutairgiana, Hantzschia amphioys ; Melosira
crenuldta ، tenuis. iVauicula crypUocepala, Pitzsehia dubia, while only one

6

 ي

٣



 ي

 م

55 م

repre:ents te Cyanophyceae ( Nostoc sp.) and one represents tle Chloro­
phyccac (Chlorococum sp.) Dowever the 8ubdominant, present, and rare
species are usualy diLerent from one montl to anotxer.

THe occurrence of Ankistrodesmus in MarcL aad Chlrococcum in May
in abandance is onc of the eurprises, beEause tIey ane extremely rare th­
roughout the rest of the montbs, as t eyث never attain sucl numhers as in
thcre mantls where they are present in copions maases.

In tle winter ,easonع Oscilltoria sp. and Nitةتschia sp. dominate the
other fomms of algae present in tis season, except in Marcl where
Anleistrodasmus ceptats and Seenedesms sp. have the leaderelip, and in
Fobruary in which Cocconeis plعa ertla slares the leading position with
Osellatoria istead of Nitaschia.

In tHe spning season, tle nuber of diatom spccics etarted to decreasc
gradually especialy at the ed of it. Tle deemids [rstly appeared during
ht sئ season and were well represented hy Closterium in April, ' The naximum
developmet of grecn algae was reacled during tis season especially in

-ay where Ankistrodesmts septatu- and ScencdesmLs sp، and Clloroccلا 
cun lvumicolum were tlne most ahundant.

Rich (1935) correlated desmid derelopment wtl pH 7. TWi was
foand eoncordant wit the present investigation wlere in April the pH value

-taل water reached its maiirum and wvas 6.7 with siruل El-Ihashah Cana٥ إ
neoas developnent of demids, Closterium in particular.

Ln Day and June wvlere tHe temperature started to increee, uhc dec­
rease of diatoms ( quمntitatively and qualitauirely) reached its minimam
development ( avcragc mninum and maximum teperatnre in Bay an
Jaue wvere 20 - 28 and 2l - 40٥C respectivcly ). iHT wasو found to die­
agree with Godnvard (J937) wvho stated that diatoms predomhate ora in
the spring d صه autuصn. However, Reareall (1932) adopted the view that
deficieصey of 0, NO,, Si or Ca are uaually the factors limitng diaا om
pcriodicity. At1932)ف ) asaociated diatom periodicity with silica,  مانه
rAt and plospbate. Ln the present investigation, the miصimum derelop­
ment of diatoms in EHIhasbab Canal i May amd June might be due to
defieieney of 0,, N0,, P0, ndه Ca where theee nutrienمu reached their

(.nd figure mum ه2 concentrations ( table lتصت 

Nitaschia tryblionella was found abundant during December, 1968,
Foged { 1947 a dص I948 ) found it slightly sملنferous and pure freh-water

(Kolbe s ما927) hrakiah in contrastه ile Budde (1930) conidered itا wمgله 
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wlo regarded it s ه halophilie. The chloride concentration of El-Klashطa 
canal water during th total period of etudy never eceeds 90 mمmg /L. and
tis speaks in favour of tc findings of Foged ( 1947 and 1948 ) and ren­
dera a gaل يزك a pre fresh-water one.

Cocconeis placentla wvas found predomiuant and abundant espeeialy
in Febrary and May where the salinity of the bathing water was 63 and
37 ngm.L. rcspectively representing te highet chloride contents throng­
hout e whole months of study. Thus its predominance and abundance
was acconpanied by various levels of chloride content. Thig was found
to agree viti Foged ( 1947 and 19 ) who found it iadifrerent, and with
Jorgcnson (948) wbo foud it dominant in to wamm months ( May and
August ). ln contrasL, Rice (1938) foصu d it in curent and tis wvas not
the case i the present sludy since the canal water uder inwestigation was
alnost still.

Nauicula cryptocephala wهs dominant during all monts of winter and
very muchف pring where salinity varies fronn 44 to 87 nmn./L., which iة 

below 3 4% ealie water where Budde (1930) found this alga fregent
and abundant, However, Foged ( 1947 and 1948) foud it common in
siم gnant and rnning water, a result beig similar to our8.

Syera ulna was abundant mainly i Decernburص l968, and Folnary,
1969. Godwvard (1937) found that it is comnon particularly at the mouth
of snnall streans und that there i aف double marimu in Aprلi ad Sep­
tenvher. Thوi eeems to be not te case in the presen stdy eiee this alga
disappeared completely in Aprl nز El-Ilashab canal water aud it appeared
at the end of the canal from wlich the samplee were taken, Howvever the
bundance of Synedra ulna in tbe canal under ivestigation might be dueه 
to the low temperature operating during winter montbs as found by Fiee
(1938) where the average m numن and maximum temnperatres during
theso monts in El-Ilashطa cannl water were 8 and 20%C respecuvely, and
duo to the enrichment of te caص al water witl Ca, table (l) and (2) as
found by Patrick (1948) who stated that all species of Syedra eem ة to
Iikهع Ca.

The abundance of Cyclotella Menegliana i Apri and May in El­
Klaehah Canal water seems t beم due t theم hright sunahinc and the rela.
tively high temperature during this period ( average miنmum and maximum
temperatures were 19 and 270C respecLively during April ndه Mey)  aق

le salt contentل gGted by Rice (l938) and due to the presence ofsuitAهuة 
in water ( 6387 mgm./L. ) as show by hudde (l930) who found maseea
of this alga at aimilar low sat contentA
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£pithemمi sore± appeared only in December and disappeared after­
wards, Gomphuonca oliuaceum only in Aprl while Naoicuم gracلنs only
in January and Apxl. Jorgescn {1948) considered the first alga as a

، summer fom and the other two algae as spring foms.

• hegarding bhuegreen algae, Oscillatoria sp. was abundant in Deeember
1968, January and February, 1969 wlile Spirolea sp. was only abundant
in Aprl. Rao (1955) fonnd that the oxidiمe ble organie matter and san­
ahine appear to be factors affecting the periodicity of bluegreen ,gae له
During Decemطer, January ad Febnary, the 0, coعn entration in El­
Khashab canal water reached its maximum value (table l). If any oxdi­
sahle matter was preeet durig t isط period in the canal water, one would
cpet a deficit in O, concentration. THus the abundance of blue-greeu
a gaeل i the canal water is presumably due to sunshine and not due to
oxidisable organic mAtter.

Witl respect to 1e green algae, Ankistrodesms scptatu and Scene­
desms sp. were alundant in March while Chlorococcum and Selenمstrm sp.
were hundant ه in May. Meanwhile, NO, or PO, coutent of the canal
water was maximum in Mمareh but miصimum in May (table l).

From the foregoing discussioبn it i clearو that the kind of species thم t
may be abundant i inuencedه by the interaction of phyeica] and cbeieal
factone THe m iب physical faetoms that appeared efective i te present
study reه tcmperature, heصu ه wلتh e the main ehemical faetore are the
diasolred nutrients : Ca, , 0ي PO,, NO d ,و ه C. Thiو was found ­har مذ
mony wit the findings of Pearsall (1932), Dart (1935) and Braمnd (1935).
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TABLE 2

THe algl taxa and mts Atato 0f occurrence im El.Ihashab canal duriog winter
nnd spring moaths of، whe ycar 1968/69

6 ج ٥٥٥State ص of  ب ب ب صن ي ن

Tara occur-
 ثر حرo ة م ك ك

reace ٣ بر ب ه ء ه5 ته < ك ر بز

Bacillariophyceae

Achnanthes coaretata Brغ b R-٢  {ب

٢ erilis Katz R-٢
Aphora angusla Greg. R-M ٢

4 mnacilenta Greg. R-M
Daeilaria paradoxa Gmel. -B -٢ +
Cocconeis placentula Ehr. PDF&D -٢ ٢ + - {  -إ-+
Coscinodiscus excenricus Ebr. P-M ،+
Cyelotela Iutaingiana Chavin D-٤ { إ- } {- إ إ+

٤ operculata Tatz. R-٤
4 Meneghiana Kut. P--F + م- +

CybeLla affinو Kutz R-٢ -} {

Diatoma ovalis R-F  إ
LpithemiA gibberula v. producta Gran. R-٢  إ-
Epithemia Sorer Iat. R--F ٢
Eanotia Lunaris v. subarcmata (Neag.) Crun. R--٣ { س مد د د

FHetlia rhombideو Ebr. PT {  إ مإ--

Comphonera mentanum Scbum. R-F  -إ-

« v. couuLaTR Iuta. R-٢
€ olivaceum Grn. I-F -٢ -٢
< parv!ur Kntz. P-٢ -+ -٢ -+ ٢

Daaاzschia amphiosy (Ehr.) Grn. DF ٢ ٢ م ٢٢ - {

٤ « inIermeida H.7.H R-٤ -+
Melosira crenulata Kuta PF • -+  إ--{

« 4 v. Binderiana H.VB. R-٤ -+-

4 4 ٧. temuiA H.v.. D-٢ -}  ٢- م- {،+ إ.
Melosira granulata (EHr.) Ralfe R-٢ -٢ }

4 4 ٢٠ €urYaاA GruD. R-٤ + }

4 westeii W.Sm. R-M ٢
Nawicla advena 7. parea Schr، RM { م{ م

4 atomoides Gmn. R-٢ +
4 Bahasiensis Gnn. R-M -٢
« brewis 7. elliptica H.7.E. R-٢ ٢
4 Cryptoeenhala KuaLz D-F&B ٢٠- م- } + -٢
4 4 7. ٢eneta H.VA. R-F -٢



 إن

TABLE 2 (eont.)
 ر

 د

s ن ص  ت5٥ ت
State of  ها ه ا

Taxa 0cenr
rcnce ة ة ق تع م ي ة ى ي ت  به م بز م م$ لة ج ك

 غ

Navicula cuepidata Katz. R-F ٢
4. llipticaء Kutz. R-٤ -} -
4 graciliو Katz. R-F  إ
« gregeria Donk. P--B -}  إ- إ
4 Flebes RaLfs. R-F ·٢

hyalina Donk. R-MI ٢  م.
4 iridis Ehr. R-٤ -
4 oculata Dreb R-٤ -}

« rhynchocephala Kta R-D -} -}

« Salinarwrn Grun, R-B
4 seminulum Grn. R-٤ ٢ -٢
4 aphaerophora I6uta. R-٢ -
« wiridula v. slesvicensis H.V.H. R--F&B  إ

Nitaschia accuminata (W.S.) Grn. R-B {- إ

4 aciculArs W.Sun. PF -} - ٢
# angularis W.Sm. PM {- إ م+-

$ 4 ٢. هfin دن Crun. R-M  د ه أد
« constricta (Greg.) Grn, R-M -}

4 communi6 ٢. abbrriata Gnn. RB ٢ إ
4 copmutata Crun. PB -} ·٢  م

dطع iمنا (Arnott) Grn. R- ٢ -
٩ (issipata (Katzله Crun. P-F&E ٢ }

٤ 3. DcutA H.V.H. R--F -}

4 listans Greg. R--M -}

4 dubia WSm. D-F {- ٢٢ {- إ- { م

¢ fasciculata Grun, R-M&B -}

€ Frstulum (Futz) Gnun. R-B -}

4 Eungarica Grn. P-B -} -}

« lougissirs (Breb) Ralf¢ R-M -}  م+-

« linearis • lenuis Gmun. R-F -} -}

4 obtusa r. brerissima Grun. PDB ٢ ما- + -٢ +
4 4 7. nanA Grn. R-B -+ -}

« « ٣. scAlpillifors H.VH, PB -}  إ إ
« owalis ArnoRt R-F
4 paradoxn {Gmel) Cnn. RB  إ
« 4 ٢, major H.7.H. R-D  ا
« pandurifommis Grun. PM {- إ. -} -}

« palae (Iutz) WSm. R-F ٢- +م +
4 4 v. fonticola Grn. R-٤ -} -}



65

TABLE 2 (eont.)

State of a $ $  ب ا ب ب٥٥٥ ت

 ٢م
Tعa a oCCur-

• ي ث ك rence ه ج ة ٥ م ب فه  معز م$= و و ت
 د

Nitaechia palae H.7.R. PD-F +  إ.٠ م+.
« plana W.Sm. P-D  ب ه
« .(pecuabis (FHrة Ralfة R-I
« ubtilisم Grun. P--F' } }

< •. paleacea Crun. T-٢&B {- ى

« temmalوi (Kuعu ) Crun. PD-F -} + + + + +
4 7, intemmcdia Grصu . PD-F ٢ +- -+-+ م+

4 mryblionela Hatz. P--F&B } } -+

¢ w. littoralis Grun. P-F&B -{ م، + } -}

« « ٣. levidensis H.7.A. n-٤ -+

4 vericulariو (Kouz) Grun. R-٢ -+

٣ vitrea Troman R-B -٢
4 « v. reEta H.V.H. P-٢&B + .} ٢
« « 7. salinarum Grun. R-H  إ-

PlEurosigpna wccuminatum (Kuta) Grun. R-٤
4 Fascinla W.Sه. Rد M -٢- -
« mucrum W.Sm. P-M + + }

tauroncis anccp5 Lhr. P-٣ }. م٢،

Smedra finiE Kutz F-M&B -٢
ulna (Niuz.) Ehr. P٨ ٢ م} -٢

• ج Danicu H.V.H ٢-B ٣
« .v ج longiesimN M7.I. R-D ٢

Cyaopheyceae
AnalacRa ap P • {- م- مى إ

Lyngbya spp. n -
Nastoc 6pp. D  مل.++.

0scilatoria 8pp. PD .}  -إ-++
Spirolena 8np. R  ب {د

Chlorophyceae
Ankistrodesmds بو septatus P -+ ٢ { +

Chlamydomonas spp. PD  م- إ}٢

Chlorella spP. R + +
·Chloracoccum 6pP. D -} + +

4 hnmicolun p } -٢ + م.
Clynidrouhcca gracilis R -
Euglena 6pp. PD + إ}++

4 spirogyTe R -
Rydrodicryon spp. R ٢ م-
Mcrismopedia spp٠ I

 )ة( ص



M = Marne, B= Brakish,
PD ,Prdominant يب D = Dominant
P = Present, R= Rare.

R Fresh-water ت
SD = Sabnominant

 و

،
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TABLE 4

Nnalysi of State of Esistence of the lgal ه fora

found in٤ El-Kiashab canal during winter ann spring 1968/1969

State of EsisIence
Algal Ilora

PD D SD R م

Bacillariophyceao 5 5 22 63

CHlorophyceae 1 به63 5 13

Cyanopbyeeae 1 1 1 2

PD = predomirant (found uhroughoat the whola period in abundance)

D = Doninaut (found throughout the whole periad)

SD = Sabdominant (found throughour 6 months)

P = prcsent (found tiroughont 3-5 1aonths)

I = rare (found throughout 1 or 2 manths).

 م

4

 ي


