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TMAPOXUMUYECKAA U MUKPOBUOJIOTMYECKAS XAPAKTEPMCTHUKA O3. BABBE,
PACIIOJIOKEHHOI'O B I'. KUEBE

HccnenoBana ce30HHas JMHAMUKA KOJMYECTBEHHOTO pAa3BUTUS OaKTEPUOIUIAHKTOHA (0OIIei
YHCIICHHOCTH, conepkanus canpodurtHbix (Ha PITA), nmpoTeonuTHYECKUX M aMHJIOIMTHYECKUX
OakTepuii ¢ MMOCEBOM Ha MOJIOYHBIH M KpaxMajbHBIA arapbl) B CBS3U C (PH3MKO-XUMHYCCKUMH
ycnoBusiMi B 03. baObe, pacmonoskeHHoro B r. Kuese. BrisiBieHo, YyTO Ha CE30HHBIE HW3MEHEHUS
HEKOTOPBIX THAPOXUMHYECKHMX W MHUKPOOHMONOTHUECKUX IIOKa3aTeled CYIIECTBEHHO BIMSUTH
CTPEMUTENbHBIE M3MEHEHUS METEOYCIOBHUM, YTO CBHAETENBCTBYET O MOTEHIHAIBHON YA3BHUMOCTH
BOJIOEMa OTHOCHUTENBHO K BIHMSHUIO IPUPOIHBIX U aHTPOIIOTCHHBIX (PaKTOPOB.

Knroueswie cnosa. o3epo Ea6b€, d)uS’uKO'xuMMUECKue ycaoeust, CE30HHAA ouHamMuKa 6aKmepu0nJlaHKm0Ha
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HYDROCHEMICAL AND MICROBIOLOGICAL CHARACTERISTIC OFTHE BABYNE LAKE
LOCATED IN KYIV CITY

Seasonal dynamics of the quantitative developmémaoterioplankton (total number, saprophytic,
proteolytic and amylolytic bacteria number) has rbeevestigated. The physical and chemical
conditions in the lake Babyne (Kyiv) have also beeted. We have revealed that the rapid changes
in weather conditions cause seasonal changes ia bgdrochemical and microbiological parameters,
which shows the potential vulnerability of the lakethe impact of natural and anthropogenic factors
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DIVERSITY OF THE PHYTOPLANKTON IN THE COASTAL
WATERS OF OMAN (ARABIAN SEA)

The Center of the Marine Science and Fisheriesesidecember 2013 are started the complex
monitoring investigations of the marine ecosystenthe Omani coastal waters. For the research
period (9 months) the 231 phytoplankton names (186 the species level and 44 to genus level)
were identified, which belonged to 11 Classes amdrie composite group - Small flagellates.
Additionally, 10 species have been identified froet samples. The five classes of microalgae —
Ebriophyceae, Euglenophyceae, Prasinophyceae, Bsjophyceae, Rhaphydophyceae, for the
Omani coastal waters were identified in first tiretally the check-list of phytoplankton, mentioned
for the region earlier and identified within our mimring, includes 409 scientific names, only 255
names that were identified in the region earli@fdbe our research period). The list of toxic spsci
includes 25 names, 16 toxic species were identdaatly and 9 — in the first time.

Keywords: monitoring, coastal zone of Oman, microalgae, species richness

The Sultanate of Oman works toward sustainable tagapanagement of marine resources and
conservation of biological diversity of the Gulf @man (Arabian Sea). However in recent decades,
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frequent “red tides” have become a serious envisrtal problem, causing hazards to human health,
impairment of water quality, and hence losses tmemy and tourism.

Reports on the species composition of phytoplanktorthe basis of studies carried out in
coastal Oman are very few and covers a short pefitiche (from 1986) [3]. More detailed studies of
phytoplankton were made in Bandar Khayran, Gutofan in 2002 [2] and 2008 [1] years.

Most of the ‘red tides’ are caused by harmful madgae including toxic species. It is therefore
particularly important to continuously monitor thetatus of the phytoplankton communities.
Therefore, the complex monitoring investigationshaf marine ecosystem are started since December
2013 in the Omani coastal waters by The Centene@Marine Science and Fisheries.

In the works of Al-Khashmi and Al-Abri are listsghoxic and HAB species, however, the
classification was performed by [4], so it was resegy to revise this list on the basis of currextad
(according to IOC-UNESCO Taxonomic Reference Listf ddarmful Microalgae:
http://www.marinespecies.org/hab/).

Material and methods

Water samples (500 ml) near Muscat and on theos&tAshkarah, Sohar, Doqum, Khasab were
collected since December 2013 till August 2014 caoeonth at 1, 15 and 30 m depths.

Samples taking near Muscat from December to Apeitexconcentrated using inverse filtering
thought the membrane-type filter of pore size 2 @amd fixed by Lugol's solution, the cells were
counted in the counting chambers: large cells anmdbers 0.74 ml volume and small cells in chambers

0.2 ml volume. Since April, were concentrated usiftgrmOhl sedimentation chambers (10 ml).

Other samples were fixed by the formaldehyde smiuti % and were concentrated using Ut@inin

sedimentation chambers (2 — 5 ml). For the invagtid) period 33 samples taken near Muscat and 27
samples (60 in total) from other regions were pseed.

Results and discussion

The check-list of phytoplankton, mentioned for tiegion earlier and identified within monitoring,
includes 409 scientific names, 332 identified tecses level and 77 to genus and higher levels. Only
267 names (198 species level and 52 genus leaiwire identified in the region earlier (before ou
research period). Therefore the list of specie®tscomplete and investigations of the phytoplankto
taxonomic composition must be continuous.

For the research period (9 months) on 5 statior@3ne&ni coastal waters the 231 phytoplankton
names were identified, which belonged to 11 Classelsto one composite group — Small flagellates
(table 1.). The Bacillariophyceae and Dinophyceksses had the highest species richness, their
share in total had 205 names. Other classes weresented by a small number of the names because
of their poor knowledge and the complexity of thepecies identification.

Table 1

The taxonomic composition of the phytoplankton siaspy the main Classes in the Omani waters
(from December 2013 to August 2014)

N Classes species genus and higher Total
1 Bacillariophyceae 103 19 122
2 Chlorophyceae 0 1 1
3 Cryptophyceae 1 2 3
4 Cyanophyceae 1 4 5
5 Dictyochophyceae 3 0 3
6 Dinophyceae 69 14 83
7 Ebriophyceae 2 1 3
8 Euglenophyceae 0 1 1
9 Prasinophyceae 2 1 3
10 Prymnesiophyceae 4 1 5
11 Rhaphydophyceae 1 0 1
Undefined Small Flagellates 0 0 1
Total 186 44 231
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The five classes of microalgae Ebriophyceae, déngphyceae, Prasinophyceae,
Prymnesiophyceae, Rhaphydophyceae, for the Omaastalowaters were identified in first time.
From all name of microalgae, 186 have been ideutifo the species level and 44 to genus level.

Additionally, 10 species have been identified in seemples. From all 196 species (186 + 10),
129 species were identified for the first time im&ni waters and 66 were identified in the region
earlier period. However, 62 of them require addgiostudies for clear species identification.

Along with the water warming the species richnessamples increased from 16-24 at the
beginning of the year (December—January) and relactaimum during bloom on March 6 (up to 50
taxa in the sample, see figure). After this, grdiguaas decreasing to minimum at June, and then a
new increasing of the species richness was begnndue to increasing number species of the
dinoflagellates, which reached level of diatoms.
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Figure. The seasonal dynamics of the number spettbe Bacillariophyceae (Bac),
Dinophyceae (Dino) and other (all rest taxa) mitgaa in the surface layer, near Muscat

The list of toxic species includes 25 taxons (Tabl€http://www.marinespecies.org/hab), 16
toxic species were identified early and 9 - in tinst time. During the research period the highest
species richness was identified in diatoms and fldigellates while the remaining groups were
represented slightly.

Table 2
Check-list of the toxic species identified in Omaiters
Mus- yes/not
N Class Species cat Ashkarah| Docum |Khasab | Sohar | record
befor
1 [Bacillariophyceae [Pseudo-nitzschia delicatissimal + + - -
2 Bacillariophyceae [Pseudo-nitzschia pungens - +
3 Bacillariophyceae [Pseudo-nitzschia seriata + + -
4 [Dinophyceae )Alexandrium cohorticula - - - - - +
. Alexandrium
5 [Pinophyceae pseudogonyaul ax i ) ) ) ) "
6 Dinophyceae Amphidinium klebsii - - - - - +
7 Dinophyceae Cochlodinium polykrikoides - - - - - +
8 [Dinophyceae Dinophysis acuminata - - - - +
9 [Dinophyceae Dinophysis caudata - - - - +
10 [Dinophyceae Dinophysis miles * - - - - +
11 [Dinophyceae Dinophysis ovum - - - - - +
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Table continuation
12 [Dinophyceae Gonyaulax spinifera + - +
13 [Dinophyceae Gymnodinium catenatum - - +
14 [Dinophyceae Lingulodinium polyedrum - - +
15 [Dinophyceae Phalacroma mitra - - +
16 [Dinophyceae Prorocentrum concavum - - +
17 [Dinophyceae Prorocentrum cordatum + - +
18 [Dinophyceae Protoceratium reticulatum + +
19 [Dinophyceae Karenia mikimotoii + -
20 |Dinophyceae Pyrodinium bahamense + - -
21 |Dinophyceae Karenia cf. brevis + + -
22 |Dinophyceae Karenia cf. seliformis + - -
23 |Dinophyceae Karenia papilionacea + + -
24 [PrymnesiopphyceagPhaeocystis pouchetii - + - - - -
25 Raphydophyceae [Heterosigma akashiwo + + + + + -

* - in added samples
Diatom species richness dominated during all momtksept January and July, when the
highest species richness was identified for dirgsflates. The species richness of Diatom was
maxima at 6 March, when the bloom event has betactdel. The species richness of Dinoflagellates

was maxima in August.

Conclusion

For the first time the analysis of the taxonomienposition of phytoplankton in coastal waters of

Oman was made. The check-list of phytoplanktontfa particular region mentioned earlier and

identified within monitoring, includes 409 sciemtihames. Only 255 names were identified before
our research. During monthly monitoring for the ®nth research period, on 5 stations of Omani
coastal waters, the 231 phytoplankton names werrgifted. They belonged to 11 Classes and to one
composite group - Small flagellates.

From the determined variety of microalgae, 186 Haeen identified to the species level and 44
to genus level. Additionally, 10 species have bidentified in the net samples. From all 196 species
(186 + 10), 129 species were identified for thetfirme in Omani waters and 66 were identified in
the region earlier period. The list of toxic spadigcludes 25 taxons, 16 toxic species were idedtif
early and 9 —in the first time.
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1Mopcxoﬁ LEHTP PHIOOXO3IUCTBEHHBIX UCCIICAOBAaHUN MUHUCTEPCTBA 3I0POBBS CEIBCKOTO M PHIOHOTO
xo3siiicTBa, Myckat, OMan

2I/IHCTMTyT 6otanuku uMm. M.I'. Xonogrnoro HAH Ykpaunsl, Kues, Ykpanna

PA3BHOOBPA3UE ®UTOINJIAHKTOHA B ITPUBPEXXHBIX BOJJIAX OMAHA (APABHPICKOE
MOPE)

B uenTtpe phiOOXO03AHCTBEHHBIX HccienoBanuil ¢ jaekaOps 2013 roga Havancs MOCTOSHHBIN
MOHHUTOPHHT 33 COCTOSTHHEM COOOIIECTB (DUTOIUTAHKTOHAH B MPUOpPEXHBIX Bogax Omana. 3a mepuon
uccienoBanuii (9 mecsie) Ha 5 craHumsax ObuH onpezeseHsl 231 HanMeHOBaHUE MUKPOBOIOPOCIICH,
npuHauiexkaBmux K 11 kmaccam u ogHOM COOpHOM Tpymme — MENKHX KTYTUKOBBIX. [IATh KiaccoB
MuKpoBojopocieii — Ebriophyceae, Euglenophyceae, Prasinophyceagymnesiophyceae,
Rhaphydophyceaeprimn ykazanel BmepBbie i npuOpexbs Owmana. M3 Bcero kommuectBa
MHUKpoBogopocie, 186 6bun onpeneneHsl 10 ypoBHA BuAa u 44 no ypoBHS poaa u Beimie. Kpome
toro, 10 BumoB ObuM ompeneneHsl B CETHBIX MpoOax. Yek-mucT BUIOB (QUTOMIAHKTOHA,
YVIIOMUHABIIMECS paHbIIE W OMNpeleleHHblE HaMHW B MEpPUOJ MOHUTOpHHra, BkitouaeT 409
HauMeHoBaHMH (255 HaMMeHOBaHWI OBUIM ONpE/ENEHBI 10 HAIIMX HCCIe0oBaHMii). B mpulpexbe
Owmana Ob110 onpeneneHo 25 TOKCUYHBIX BUAOB, 16 —yka3biBanu paHee, 1 9 —BIEpBLIE.

Kniouegvie crnosa: monumopune ,npudpedcoe Omana, MUKpo80OOpociu, 6u008oe 602amcmeo
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"Mopchkuii 1eHTp pHOOroCIoapCKIX K0CiIKeHb MiHicTepeTBa 3M0pOB s CLTbCKOro Ta PHGHOTO
rocrnogapcTsa, Myckat, Oman
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PIBHOMAHITTSA ®ITOIVIAHKTOHY VY ITPUBEPEXXHUX BOJAX OMAHY (APABIﬁCBKE
MOPE)

VY nentpi puborocnogapckux aochimkeHb 3 rpynHs 2013 poxy mowaBcs MOCTIHMH MOHITOPUHT 3a
CTaHOM YTpOIyBaHb (DITOIUIAHKTOHY y mnpuOepexHux Bomax Owmany. 3a mepiox nociuimkenb (9
MicauiB) Ha 5 craHmisx Oyno BusiBieHO 231 HaltMeHYBaHHS MiKpOBOJIOPOCTEH, siki Hanexath g0 11
KjaciB Ta ofHiei 30ipHOiI rpynmu - IOpiOHMX DKTYTHKOBHX. II'STh KiaciB MIKpOBOAOpOCTEH —
Ebriophyceae, Euglenophyceae, Prasinophyceae, Bsjophyceae, Rhaphydophycea@ymu
BU3HaueHi Bepiue ans y3oepexoks Omany. I3 yciei kinpkocTi MikpoBoaopocteil, 1860ynu BuzHaueHi
Jo piBHA BUny Ta 44 —no piBHA poay it Bume. Kpim Toro, 10 BuaiB Oynu BH3HA4YEeHI B MEPEKHHUX
3pa3kax. CIMCOK BUAIB (PITOMIAHKTOHY, 3ralaHuX paHille i BA3SHAYCHUX HAMH B TIEPi0]] MOHITOPUHTY,
Brroyae 409 Hazp (255 —Oynm BU3HAYCHI paHillle HAIIMX TOCITI/PKEHb). I3 25 TOKCUHUX BHIIB, SIKi
Oynu BuU3HaueHi Hamu O y30epexoks Omany, 16 6ynu Binomi panime, a 9 —Oynu BUSBIICH] Y HHOMY
paiioHi Brepiue.

Kniouosi crosa: monimopune, ysoepesicoicss Omana, Mikposodopocmi, eudose bazamcmeo
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