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HucruryT rugpoduonorun HAH Yikpaunsl, Kue

I'MAPOXUMHYECKAA U MHUKPOBHMOJIOTUYECKAA XAPAKTEPUCTUKA O3. BABBE,
PACIIOJIO’)KEHHOI'O B I'. KMEBE

UccrnenoBana ce30HHas JUHAMHKA KOIWYCCTBCHHOTO Pa3BUTHS OaKTCpPHOIUIAHKTOHA (oOrei
YUCJICHHOCTH, coacp:kanus canpodutHeix (Ha PITA), mpoTeonmuTHYECKHUX U aAMHUIOIHTHYCCKUX
OakTepuil ¢ MOCCBOM Ha MOJOYHBIM M KpaxManbHbIH arapbl) B CBI3U € (PH3HKO-XUMHYCCKHMH
venosuaMu B 03. baGbe, pacnonoxxennoro B r. Kuese. BbIaBICHO, 4TO Ha CC30HHBIC HM3MEHCHUS
HCKOTOPHIX THIAPOXUMHYCCKHMX W MHKPOOHOIOTHUCCKUX IMOKA3aTEICH CYINECTBEHHO BIHSITH
CTPEMHTCIBHEIC HU3MCHCHHUS METCOYCIOBHH, YTO CBUACTEIBCTBYET O MOTCHIMATBHOHW YA3BHUMOCTH
BOJOEMa OTHOCHTEIBHO K BIUSHHIO IPUPOIHEIX H aHTPONIOI'CHHEIX (PAKTOPOB.

Knioueesvie crosa: ozepo Ba5b€, qbusuko—xumu%cxue yciosust, Ce30HHAA ouHamuxa 6aKmepu0nﬂaHKm0Ha
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HYDROCHEMICAL AND MICROBIOLOGICAL CHARACTERISTIC OF THE BABYNE LAKE
LOCATED IN KYIV CITY

Seasonal dynamics of the quantitative development of bacterioplankton (total number, saprophytic,
proteolytic and amylolytic bacteria number) has been investigated. The physical and chemical
conditions in the lake Babyne (Kyiv) have also been noted. We have revealed that the rapid changes
in weather conditions cause seasonal changes in some hydrochemical and microbiological parameters,
which shows the potential vulnerability of the lake to the 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 Fisheries since December 2013 are started the complex
monitoring investigations of the marine ecosystem in the Omani coastal waters. For the research
period (9 months) the 231 phytoplankton names (186 — to the species level and 44 to genus level)
were identified, which belonged to 11 Classes and to one composite group - Small flagellates.
Additionally, 10 species have been identified from net samples. The five classes of microalgae —
Ebriophyceae, Euglenophyceae, Prasinophyceae, Prymnesiophyceae, Rhaphydophyceae, for the
Omani coastal waters were identified in first time. Totally the check-list of phytoplankton, mentioned
for the region carlier and identified within our monitoring, includes 409 scientific names, only 255
names that were identified in the region earlier (before our research period). The list of toxic species
includes 25 names, 16 toxic species were identified early and 9 — in the first time.

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

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

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

Most of the ‘red tides™ are caused by harmful microalgae including toxic species. It is therefore
particularly important to continuously monitor the status of the phytoplankton communities.
Therefore, the complex monitoring investigations of the marine ecosystem are started since December
2013 in the Omani coastal waters by The Center of the Marine Science and Fisheries.

In the works of Al-Khashmi and Al-Abri are lists the toxic and HAB species, however, the
classification was performed by [4], so it was necessary to revise this list on the basis of current data
(according to IOC-UNESCO Taxonomic Reference List of Harmful Microalgae:
http://www.marinespecies.org/hab/).

Material and methods

Water samples (500 ml) near Muscat and on the stations Ashkarah, Sohar, Doqum, Khasab were
collected since December 2013 till August 2014 once a month at 1, 15 and 30 m depths.

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

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

Other samples were fixed by the formaldehyde solution 4 % and were concentrated using UtermOhl
sedimentation chambers (2 — 5 ml). For the investigated period 33 samples taken near Muscat and 27
samples (60 in total) from other regions were processed.

Results and discussion

The check-list of phytoplankton, mentioned for the region earlier and identified within monitoring,
includes 409 scientific names, 332 identified to species level and 77 to genus and higher levels. Only
267 names (198 species level and 52 genus level) that were identified in the region earlier (before our
research period). Therefore the list of species is not complete and investigations of the phytoplankton
taxonomic composition must be continuous.

For the research period (9 months) on 5 stations of Omani coastal waters the 231 phytoplankton
names were identified, which belonged to 11 Classes and to one composite group — Small flagellates
(table 1.). The Bacillariophyceae and Dinophyceae classes had the highest species richness, their
share in total had 205 names. Other classes were represented by a small number of the names because
of their poor knowledge and the complexity of their species identification.

Table 1

The taxonomic composition of the phytoplankton samples by 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, Euglenophyceae, Prasinophyceae,
Prymnesiophyceae, Rhaphydophyceae, for the Omani coastal waters were identified in first time.
From all name of microalgae, 186 have been identified to the species level and 44 to genus level.

Additionally, 10 species have been identified in net samples. From all 196 species (186 + 10),
129 species were identified for the first time in Omani waters and 66 were identified in the region
earlier period. However, 62 ofthem require additional studies for clear species identification.

Along with the water warming the species richness in samples increased from 16-24 at the
beginning of the year (December-January) and reached maximum during bloom on March 6 (up to 50
taxa in the sample, see figure). After this, gradually was decreasing to minimum at June, and then a
new increasing of the species richness was beginning due to increasing number species of the
dinoflagellates, which reached level of diatoms.
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Figure. The seasonal dynamics ofthe number species of the Bacillariophyceae (Bac),

Dinophyceae (Dino) and other (all rest taxa) microalgae in the surface layer, near Muscat

The list of toxic species includes 25 taxons (Table 2) (http://www.marinespecies.org/hab), 16
toxic species were identified early and 9 - in the first time. During the research period the highest
species richness was identified in diatoms and dinoflagellates while the remaining groups were

represented slightly.

N Class

Bacillariophyceae
Bacillariophyceae

Bacillariophyceae
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Dinophyceae
Dinophyceae

Dinophyceae
Dinophyceae
Dinophyceae
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Dinophyceae
10 Dinophyceae
11 Dinophyceae

Species

Pseudo-nitzschia delicatissima
Pseudo-nitzschia pungens
Pseudo-nitzschia seriata

Al exandri um cohorti cul a

Alexandrium
pseudogonyaulax

Amphidi nium klebsii
Cochlodi ni um polykri koides
Di nophysi s acumi nata
Dinophysis caudata
Dinophysis miles

Dinophysis ovum
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Check-list of the toxic species identified in Omani waters
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Table continuation
12 [Dinophyceae Gonyaulax spinifera + - - + - +
13 [Dinophyceae Gymnodinium catenatum - - - - - +
14 [Dinophyceae Li ngulodi nium 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 [Prymnesiopphyceae [Phaeocystis pouchetii - + - - - -
25 [Raphydophyceae Heterosigma akashiwo + + + + + -

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

was maxima in August.

Conclusion

For the first time the analysis of the taxonomic composition of phytoplankton in coastal waters of
Oman was made. The check-list of phytoplankton for the particular region mentioned earlier and
identified within monitoring, includes 409 scientific names. Only 255 names were identified before
our research. During monthly monitoring for the 9 month research period, on 3 stations of Omani
coastal waters, the 231 phytoplankton names were identified. They belonged to 11 Classes and to one
composite group - Small flagellates.

From the determined variety of microalgae, 186 have been identified to the species level and 44
to genus level. Additionally, 10 species have been identified in the net samples. From all 196 species
(186 + 10), 129 species were identified for the first time in Omani waters and 66 were identified in
the region earlier period. The list of toxic species includes 25 taxons, 16 toxic species were identified
carly and 9 — in the first time.
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"Mopckoii IieHTp prGOX03SICTBEHHBIX HCCIEIOBAHMIT MIHHCTEPCTBA 3I0POBbA CETBCKOTO H PEHIGHOTO
xo3sicTBa, Myckar, OMan
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PA3ZHOOBPA3UE ®UTOITUIAHKTOHA B TTPMBPEXXHBIX BOJAX OMAHA (APABUICKOE
MOPE)

B ucHtpe prIOOXO3MHCTBCHHBIX HCCaeaoBanui ¢ ackaOps 2013 roma Hauajacs MOCTOSIHHBIN
MOHHUTOPHUHT 32 COCTOSIHHEM COO0INeCTB (PUTOILIAHKTOHAH B MPUOpEkHbIX Bogax OmaHa. 3a nepuoa
uccneoBanui (9 MeCALeB) Ha 5 CTaHLUAX ObLTH OnpeacacHbl 23 | HANMEHOBAHHE MHKPOBOIOPOCIICH,
nmpuHaIe:KaBmuxX K 11 kmnaccam ¥ 0gHOH cCOOpHOM rpymme — MENKHX KryTUKOBHIX. [I1Th KiIaccos
mukposogopociacii —  Ebriophyceae, Euglenophyceae, Prasinophyceae, Prymnesiophyceac,
Rhaphydophyceae, Opimm ykaszansl Bmepebie Q1 mpuOpexbs Owmana. M3 Bcero Kkommdectsa
MHUKpoBogopociel, 186 Obun onpeneneHsl 10 ypoBHA BHAa U 44 10 ypoBHA poaa u Beime. Kpome
toro, 10 BHEOB OblMH ompeaeneHel B ceTHBIX mnpodax. Yek-mucT BUIOB (UTONIAHKTOHA,
VIIOMHHABIINECCS PaHbIIC W ONPCACICHHBIE HAMH B MEPHOJ MOHUTOpHHra, BkmrouacT 409
HauMeHOBaHuH (255 HauMeHOBaHMI OBLIH OMPEACACHBI A0 HAIIMX UCCICAOBaHUE). B npubpexse
OwmaHa ObLI0 ONpeesICHO 25 TOKCHYIHBIX BUAOB, 16 — ykas3pIBaIu paHee, u 9 — BIEPBEIC.

Kniouesvie crosa. monumopune npubpesicve Omana, MUKpogooopociu, 6U00eoe 6o2amcmeo
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PIBHOMAHITTS ®ITOTUIAHKTOHY V TTPUBEPEXXHMX BOJAX OMAHY (APABIMCHLKE
MOPE)

VY 1eHTpi puOOrocnogapcKuxX AOCTiIKeHb 3 rpyaHd 2013 poky movascs NMOCTIHMN MOHITOPHHI 32
CTaHOM yrpomyBaHb (iTormaHkToHy y npudepekaux Boaax Omany. 3a mepiod AocaiakeHb (9
MicsmiB) Ha 5 craHuisx Oyno BuABICHO 231 HaliMEHYBaHHS MIKpOBOXOpOCTEH, siki Hanexkarbh no 11
KnaciB Ta opnHiei 30ipHOiI rpymu - ApiOHHX KCYTHKOBUX. [1'9Th KiIaciB MIKpOBOJAOPOCTEH —
Ebriophyceae, Euglenophyceae, Prasinophyceae, Prymnesiophyceae, Rhaphydophyceae, Oyau
BU3HauUCH1 Boepiue A y3oepexoksa Omany. I3 yeiei kinpkocti MikpoBoaopocteH, 186 Oynau Bu3HaueHi1
[0 piBHA BUAY Ta 44 — no piBHA poay H Bume. Kpim Toro, 10 Buais Oynu BH3HAYCHI B MEPEIKHUX
3paskax. Crnucok BUAIB (DITOMIAHKTOHY, 3ralaHIX PAHILIC 1 BU3HAYCHUX HAMU B MIEPIOJ MOHITOPHUHTY,
Brirouae 409 Hasze (255 — Oyau BU3HAYCHI PaHIIIC HAINMX AOCTIKEHB). I3 25 TOKCUHMX BHAIB, SIKi
Oynu BU3HAUCHI HamMu Oing y30epexcks Omany, 16 Oymu Bigomi padime, a 9 — OyaH BUSBICHI Y LBOMY
patioHi Bepiie.

Kmouogi crosa: monimopune, y3bepecocss Omana, Mikpoeodopocmi, udose 6azamcmeo
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