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characterization of phytoplankton in the Northern Levantine basin. The main f'. Cisrspho bt)

3 Cosst o 0.4 0.8
of this research was to evaluate the utility of pigment analysis for dete . Mool i
phytoplankton composition in the area. A specific objective was to estab :: ] il @ 1 2 3 4 35 &
whether pigment ratios could be used to characterize particular phytopla 1:4 3 T ok < i # ey ogins
populations. 12 T3 1 -
1 Tl W N ol
8 J: : a8
Methods g.ﬁ . ! 100 \s J e
The relationship between phytoplankton pigments and composition 0.4 - L T2 ’a 7 =
studied at two stations from the Northern Levantine basin during December 2 02 - T! P Pt ‘f
and June 2002. Water samples were collected from the stations shown in F 0 ' ! ! ! ! . »
using 5 1 Niskin bottles. A portion was preserved with formaldehyde Dew oot Bel Jgm Nbg Jun R P S e s
microscopic analysis. Between 1 and 4 | samples were filtered through 25 I
2 z s {Bes® . —&~ Open water® Coastal water R ey
Whatman GF\F filters and immediately frozen by storage in liquid nitrogen 250
HPLC analysis. In the laboratory, the frozen filters were extracted in Sml 90 . 2. Surface Chl-a concentrations at open and  Fig. 3. Chl-a and in-situ fluorescence profiles at
coastal stations. open stations

HPLC-grade acetone, ultrasonicated for 30 seconds and centrifuged to remov
cellular debris. The method chosen in this study (Barlow er al, 1993) is :
modification of the reverse-phase method described in Mantoura and Llewely
(1983). The HPLC system was calibrated for each pigment with commercia
standards (chlorophyll @, b: Sigma Chemicals; carotenoids and chlorophyll ¢: VK
Water Quality Institute, Denmark ). Pigments were identified by injecting sample
of phytoplankton reference cultures whose pigment composition has beel
documented in the literature (Mantoura and Llewelyn, 1983, Barlow ef al., 1993% :
Jeffrey et al., 1997). ¢l

- Microscopic analyses revealed that diatoms and coccolithophores were the two
dominant groups during the sampling period in surface waters. Maximum biomass
and abundance values were obtained in January both in coastal (780 pug\L and
246,15 cell\L) and in open stations (443 pg\L and 303,462 cell\L) in the studied
a. Cerataulina  bergonii, Skeletonema  costatum, Guinardia flaccida,
Rhizosolenia alata and Rhizosolenia stolterfothii were the species having the
‘highest biomass while Skeletonema costatum, Emiliana huxleyi, Chaetoceros
socialis, and Nitzschia delicatula had the greatest abundance. The contribution of
. — ‘the Diatom and Coccolithophore to total biomass was between (50-98%) and (1-
. Turklye il s 7 ‘ 14%), respectively', throughout the sampling period. An egamples of January and
' [ ¢ o February surface biomass and abundance data were shown in Fig. 4A-C and 5A-C,
respectively.

S —

36.500N]

Aydincik -

| 4A Janua Janua;
36, OOON | Open o :Z?Jast y ‘gsast February
1 98% 98% -
- 1%
“f\J T 2 2% 1% 14%
31.000E 32.000E 33.000E 34.000E 35.000 E 36.00CE
Fig. 1. Location of sampling stations. |
3 ODinofl. 0 Diatom B Coceolilith, O Dinofl. [J Diatom B Coccolilith. [ Dinofl. (] Diatom & Coccolilith.

Results and Discussion i

The highest surface chlorophyll a concentrations were recorded in January at
both open (1.19 pg\L) and coastal water (7.46 pg\L) (Fig. 2). The deep
chlorophyll-a maximum, a common feature of the Mediterranean has clearly be_en 3
observed in the area during summer and was well coincident with the relative
fluorescence intensities (Fig. 3). The vertical pattern of chlorophyll-a in wmter_
showed a general trend of high concentration at the surface and chlorophyll-a :
concentrations sharply decreased below 25 m depth (Fig. 3).

Flg 4. % of surface phytoplankton biomass at open and coastal water in January and at coastal water
n February.

Maximum surface pigment concentrations were obtained in January both at
-Open and coastal station (Fig. 6 and 7). Fucoxanthin concentration was close to
&035. ug\L at open station and its concentration reached to nearly 5 pg/L at coastal
rtatlon in January. The highest surface 19°hex concentration (0.21pg\L) was
f‘bServed in February and second maximum was recorded in May at coastal station
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s January sB Qaiitary sc February = the dominant biomarker for diatom. The second most dominant group was
" e s E Coccolithophores. 19’hex is biomarker for this group. This would confirm that
08% 92% 03% o diatoms and coccolithophores are the most important carrier of fucoxanthin and
@ @ § 19’hex in the sample from studied area.
Eor 1% @ Concluding remarks
e e s 3 ‘1. Results presented here have shown that a diatom and coccolithophores group
can be distinguished through simple pigment ratios in the studied area.
[0 o W | | T L Wi i | T 2. Further research is still needed to prove the presence of the other algal groups

Fig. 5. % of surface phytoplankton abundance at open and coastal water in January and at cog

; as well as genus or species-specific pigments.
water in February.

‘ Acknowledgements—The authors acknowledge the TUBITAK support 100Y106 and
100Y017. We thank to Dr. Fatma Telli Karakog from TUBITAK-MAM for help through HPLC
analysis.

(Fig. 7). 19’hex concentrations were below 0.05 pg/L at open stations d
sampling period (Fig. 6).

Chlorophyll-a:dominant accessory pigment (fucoxanthin) ratio was calculat
by linear regression analyses as 1.64 and the chlorophyll a:19’hex. as 2.86 (r
0.91; p<0.0001). As shown in Table 1 these ratios (1.64 and 2.86) were within
range of 1.08-2.3 reported for diatoms and 0.7-3.2 reported for Coccolithophores
situ in comparable areas (Tester ef al., 1995; Peeken, 1997).
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Table 1. Chlrophyll-a and accessory pigment ratios.
Chl-a:Fuc Chl-a:19’hex

1.64 (Present Study) 2.86 (Present Study)
1.1-1.95 (Tester et al., 1995) 0.7-3.2 (Peeken, I., 1997)
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Fig. 6. Variations in surface pigment Fig. 7. Variations in _surfacc pigme
concentrations at open stations between concentrations at coastal stations between
Dec. 2001 and June 2002. 2001 and June 2002.

Significant relationships were found not only between the chlorophyll a an
marker pigmet (i.e. fucoxanthin and 19’hex) but also between cell biomass an
these pigments (r2: 0.86 (p<0.0001) for diatoms, (r2: 0.65 p<0.0005) ”
coccolithophores.Pigment data reflecting phytoplankton assemblage.s ShO_W
domination of diatoms and coccolithophores in the area. In both stations dlat_O :
were usually observed to be dominant from microscopic analysis. Fucoxanthin '



