Recurrent Blooms of a Common
Heterotrophic Dinoflagellat Noctiluca
Scintillans (Macartney) in the Sea of
Marmara (Canakkale Strait)
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Main Scope of the Study
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»To explain the bloom density
and cell volume of N.scintillans
connected to eutrophication of
the Dardanelles.

»To exhibit the bloom
circumstances and the reasons of
dinoflagellate N.scintillans along
with environmental conditions in

the Dardanelles.

Sea of Marmara (Lapseki-Canakkale)
May 2003




Introduction

» Noctiluca scintillans, commonly known as
the Sea Sparkle, and also published as
Noctiluca miliaris, 1s a free-living non-
parasitic ~ marine-dwelling  species  of
dinoflagellate that exhibits
The bioluminescent characteristic of N.
scintillans 1s produced by a

located in thousands of
spherically shaped organelles, or
“microsources”, located throughout the
cytoplasm of this single-celled protist.
Nonluminescent populations within the
genus Noctiluca lack these microsources

( ).




organism that engulfs its food (phagotrophic) which

primarily consists of , including
, as well as

Thomas and Titelman, 1998

Fukuyo et al. 1990; Hallegraeff
1991; Taylor et al. 1993; Steidinger & Tangen 1996
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Introduction

» Noctiluca scintillans is an unarmored marine planktonic
dinoflagellate species distributed world wide (cosmopolitan)
in cold and warm waters (

).

»N. Scintillans populations are prevalently found in neritic
and coastal waters of tropical and subtropical regions

(
).

»Not all blooms associated with N. scintillans are red. The
color of N. scintillans is in part derived from the pigments of

organisms inside the of N. scintillans. For instance,
green tides result from N. scintillans populations that contain
green-pigmented (Chlorophyta) that are living in
their vacuoles ( ).

» It is known that this species is also especially one of the
dominant dinoflagellates in Turkish Strait System

( )-




Okaichi & Nishio

1976; Fukuyo et al. 1990

Zingmark 1970



Introduction

»The size of the single-celled N.
scintillans ranges from 200 to
2000 um 1n diameter, assuming the
generally spherical shape.

»N. scintillans lacks the
plates possessed by other types
of dinoflagellates.

»And, unlike many  other
dinoflagellates, the

of the Noctiluca are not clearly-
visible and condensed throughout
its lifecycle.




Identification of the study Area
(Dardanelles)

» The Dardanelles is a part of the Turkish
Strait System and located between the
Aegean Sea and the Sea of Marmara.

» It has two flow system reverse to one
another; one of the currents derives from the
Aegean Sea, where the water density 1s high
(38-39 ppt), and the second one comes from
the Sea of Marmara, characteristically low

in density (22-26 ppt).

T

»The width of the Strait varies Bl s
from 1.35 to 7.73 km. Rt

»The average depth of the
Strait is approximately 60 m
with the deepest part reaching
more than 100 m (
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Identification of the study Area
( Dardanelles)

» Its NE/SW trend is interrupted by a
north-south bend between Eceabat
and Canakkale. This bend i1s also
the narrowest part of the
Dardanelles.

» In addition to the first bend, there
is a second bend called ‘“Nara

Cape”.
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»The narrowing of the Dardanelles 7= = 77 <54
leads to different surface temperature &
and salinity values in the northeast and
southwest of the Nara Cape.

» The surface waters in the southern
part of the Dardanelles were also
more saline especially in the spring
and winter seasons compared to
other seasons (

).
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Strickland &  Parsons




Strickland and Parsons, 1972



Material and Method
(Quantitative analysis of phytoplankton)

» For quantitative analysis of
phytoplankton, samples were
preserved with 2% buffered lugol
formation.

» Microscopic analysis  was
conducted within a week of the
collection.

»Sampling Glass, Sedimentation
Chambers, Sedgwick Rafter ESESSEF
Counting Slides were used for & RRENEE-)
enumeration of MN.scintillans @ =~ "~ -

(




2
=
=
g
£
a
g
-

o
8
m
3

1,50E+12
1,20E+12

5
E
£ 900411
L)
c

1,50E+12
20E+12

8,00E+11

6,00E+11

Dinophyceae (p L

3,00E+11

0,00E+00

1,50E+12

20E+12

(urre L-1)

9 D0E+11

6,00E+11

Total Phytop.
L
=
m
L

W

AR A AT AT AT U Ut L U L R IR I ]
90«9 e P T e @ N T 0 T 6T A P P &

I I A SRS Sl S S
R N R A SR S
Time Series (Mart 01-January 04)




2,00E+07T
! oOther dinoflagslates

mhl . scintillans

1, E0E+07

1,00E+07

5,00E+D6

Cell Density (Cell L-1)

0,00E+00

; 12
1.50E+12 oOther dinoflagelstes

1 20E+12 @l scintillans

9,00E+11

8,00E+11

Cell Vol. (v L)

3,00E+11
0,00E+00

3,00E+08
OCther phytopaniion

BN . scintillans

2 25E+08

1,50E+08

T.50E+0T

?
=
2
z
=
-
[=]
=
L&}

0,00E+00

1,50E+12 oCther phytopankion

@l scintillans
1,20E+12
8,00E+11
&,00E+11
3,00E+11
0, 00E-+DD

ﬁ SRR R I R L o R
b g ,\(‘r m*' PR oV Q?'ﬁé:’%&" .
-G"q.ﬁ PR e ':?'1.*3' T

Time Series {lﬂarch 2001 -January 2004)

Q.“-' QF‘
n?‘c: ff?




N.scintillans (Cell L) N.scintillans (Cell L) N.scintillans (Cell L)
0,0E+00 2,5E+04 5,0E+04 75E+04  0,0E+002,5E+045,0E+047 BE+04  0,0E+00 8,0E+04 1,6E+05 2,4E+05




N.scint. Other Other Dinophy Tot.PPth Dinoph_y. Tot.Phyt
Cell I! Dinoph Phyto % Density % Density % Vol =

00E+00  561E+06  673E+06 0,00
00E+00  8,65E+06 2,54E+07 0,00 04
ek Tl :
06 629 4,19 93,75 90,90

59E+04  971E+05 990E+06
6.6E+04  419E+06  243E+08

9,9E+04

— Y - 16F.
—
il o .
ig—"i —
1 4 o
e



v =0.0041x
RE=.0.1644

0.0E+00 0.0E+00
0.0E+00 50E+06 1.0E+07 1.5E+07 2.0E+07 0.0E+00
Dinophyceae (Cell L")

26E+05 B 2.0E=12

200E405

y = 0.0003x
1.3E+05 Ri=.0133

6.5E+04

0.0E+00 0.0E+00
0.0E+00 ©.5E+07 13E+08 20E+08 26E+08 0.0E+00

Total phytoplankton (Cell L")

y=09123x
Rf=05708

S.0E+11 1.0E+12 1.5E+12
Dinophyceae (pm® L")

y = 0.7626x
R = 08858

S0E+11 10E+12 15E+12 2.0E+12
Total phytoplankton (pm®L")

Dela-Cruz et al., 2002

1997

Huang and Qi,



Orrance Color Appearance by N.scintillans in
May, 2003

»Except for May 2003, there was not any
orange color appearance in every Spring
season (especially in May) in the period of
. 2001 and 2004, but May 2003 period was the
— — —_— most  important prohfefa-t_ﬁm. ,perlod
“Ed“- e R R . _(220 ,_.()Sa.cells L1) 1n JusL before Ehux

Species Color MC ZM) L T
Nscintillans OCrange 20x105 05m 200 NH3

=0
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»The occurrence of N. scmtzllamed tide has reuently been observed in the Dardanelles, Turkish
System for several decades ( E’E' 3

» Noctiluca scintillans blooms are often observed as reddish or orange patches in Turkish waters inMay-July in
calm weather (Fig. 7).

»In May 2003, extensive bloom of N. scmtlllans sugg ests th -
eutrophicated and very turbid aquattc sys;telypf._- 3 =

gl

»In the Sea of Marmara, high confe '-5:"-;? :
environmental conditions such ds f;__ :
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8) are implicated in populatzan bloom
et

»>On the other hand, it is poss _* h:
alga or a few special algae than ol Zhou et al., 1994
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» It is known that N. s_c_i%_a nonphotos}n;hetic heterotrophic and phc
dinoflagellate species. efore, there is any chloroplast in cytoplasm
cytoplasm is mostly colorless.

» Reddish or orange color appearance in the Sea of Mari : : P
gut content which contams**sg D : toplankt =0
Prorocentrum spp. and dza:;‘o

spp. The presence of such pho
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» Sometimes, in son

| watercolor is howev *-'..'
7 j‘“" 75'-3"0dge 1982; Fukuyo et al. 1990; Hallegraeff 1991; Taylor et al. 1995;
- Tangen 1996




Suggestions

»Such algal blooms must be monitored by various methods such as in situ
and remote sensing in aquatic systems, especially in fisheries aquaculture
areas.

» 1t is known that intense blooms of Noctiluca scintillans are characterised by
a high reflectance for wavelengths higher than 580 nm and a sharp increase in
reflectance from 520 to 580 nm ( ).

»Because of its strong colour, it should be possible to discriminate
Noctiluca scintillans optically from other components in the sea. Thus, such
blooms must be mapping by using optical sensor detection method (

).

»As stated by detection by remote sensing is possible if
the concentration is sufficiently high and if the spatial resolution of the sensor
is fine enough to resolve patches.

»Moreover, I suggest that It can be possible to detect N.scintillans by optical
sensors mounted on ships and Turkish and international airplanes is possible
in Turkish waters and the Mediterrenean Sea.
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