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5 Abstract:The Black Sea is being subjected o severe ecological changes, mauly driven by
human impacts. Consequenty, zooplankton, which is an important Ik i the enargy trunster
between primary producers, and higher rophic levels, such as fish, were equally aflested. Thetr
species comiposition, abundunce and even vercal distnbution have changed, which in turm,
wfluenced fish und {ishery of the Bluck Sca. .

In this study, an scoustical survey has been conducwed in July 1996, which coincidus
o with the spawning scason of Bluck Ses unchovy and Scptember 1996, Spatial and vertical

oo distribution of the zooplunkion were assessed within Turkish EEZ. The relutive abundance of

the zooplaskton obtuined from | analysis were extrapolated 10 southern Black Sea and presented

in a distribution chan. At ditVerent regions, where peculiar vertical features were obacrved, duily

- migration patlerns were studied and depicted in distribution diagruns.

T, T T T T T T Introduction

The Black Sca has been subjected 10 various human tmpacts for few decades
and its oligotrophic character has progressively changed to mesotrophic and then
cutrophic, and in some places cven to dystrophic (Sorokin, 1983; Zyusay, 1992
Caddy, 1993).

Increase in nutrients has clevated the rate of primary and sccondary production,
e e . .On the other hand.. cutrophication- brought-about-a chairge in specics comnposition of
phytoplankton, and duc to this change, many zooplankton specics populations, have
" __become scarce or disappeared. Many large specics of crustaccan zoeplankion replaced
T 77 7 by smaller species and the omnivore species (Zaitsev, 1992),

As a conscquence of increased zooplankton populations, the abundance of - - -

T ’ - planktivorous fish specics increased (Cuddy, 1990; Giicii, 1997). The tow! catch raised

gradually with small pelagic fishes like anchovy and sprat those made 30 % of the

calch (GFCM, 1993). In 19%0's the total catch of syl pelagic fish doubled However,

in 1989, a sharp decline occurred in fish siocks resulted in collapse of fishery. In the

same period, Anemiopsis sp., an introduced ctenophore, spread out all ever the Black

Scu by a sudden increase reaching 1o 800 million 10ns of total biomass (Vinogradov ct.

al., 1989).

According 10 some authors. the reason for the collapse of fishery waus duc to
possible predation of Alnemiopsis sp. on anchovy cgg and larvae, wiule others were
puggesting the sharp deeline of fish stocks resulted from over-fishing. This debate is
sull unsolved, on the other hand, recent studies showed that anchovy czg and larvae
constitute only a minor part of Mnemiopsis diet (Tsikhon-Lukanina ot 4!, 1990;
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'k~-.3&khon-l.wmuinn and Resnichenko, 1991). Anchovy and Adnemiopsis both feed

mainly on copepods. and compete for the same food source.

After the outbreak of N uemiopsis sp. in the Black Sea. the vertical distribution
of copcpods also underwent significant changes. Since the Anemiopsis inhabit above 1
the thermocline, the copepod species that migrate vertically and spend at least a pan of
their life just above suboxic layer, has gained advantages over those inhabiting surface
waters.

The aim of this swdy is to observe the spatial and venical distribution and
relative abundance of zooplunkion with respect 1o fisheries in the Black Sea. by using
acoustical methods thai eiabies to search a large arca and shonens the time necded.

Mecthods

The data were collested during June-July and September 1996 Black Sea cruiscs

~of R/V BILIM of Midaie East Techrucal University Institute of Marinc Scicnces

(METU-IMS). The cruises covered the southern pan of the Black Sea - Turkish ECZ.
The shipborne ADCP (Acousiic Doppler Current Profiler) recorded data throughout
the cruises. ADCP transmuts acoustic pulses and reccive bachscatiered sound from

‘plankton and small panicles riding the water currents.

ADTP backscatter

The ADCP records routinely the values of echo intensity per ping (iransmitied
sound puls?). The ADCP was normally set up with 70 bins (depih ranges) cach of 4 m.
depth. 2 m blunk atier transnut. and o 10 nun, averaging ntenval. The ADCP is at a
depth of about 3 m. on RV BILIM: therefore the first bin is from § 10 9 m. below the

surlace. The bin nearest 10 the instrument wis not included 1t the summanon, since it

15 likely 10 be contimingica oy flow noise and bubbles.

In order 10 process the buckscatiered signal strength, the following sxcps‘ were
followed:

The echo intensin given by ADCP output values arc biased because; i) echo
imicnsity contains ambicnt noisc as well as sound reflected by the targets, ii)

Aransmiticd signal is reduced by mdial spreading of the sound beam, iii) and acoustic

energy is absorbed s it prapagates through the water column,

To correct the ccho intensin by eluninating the noise, the ambient noise
threshold was estimated by examining ccho intensitics where they reach 1o a stecady
value at lower depths. Tiicn noise (Ne) was subtracwd from signal counts of cach ping.

The runge correction (R2) was applicd as follows:
TL =20 Logtr) + 2ar - 10 Log(1u™°D)

Where TL is the teo way transmission lost, r is the range in meters; a is the

attenuation coofficient (0.06 dBm=): Grick 983); D is the ensonified stratification size
in meters.
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Results

Although it is not possible to give absolute zooplankton values at this step, if
acoustic units arc compared, the average of overall southern Black Sca zooplunkton
was hugher during June-July 1996 than September 1996 survey.

Spatial Distribution of zooplankion
June-Julv 1996

The relative distribution in southern Black Sca of the zooplankton are shown in
Figure 1. The abundance is apparently higher in coastal waters as compared to offshore
region. Other remarkable findings are the dense zooplankton aggregations i) around
Bosphorus region, from western most end of the study arca towards Ketken: i) in [ront
of Sakarya River; iii) at the central Black Sea, ncar to Sinop and iv) between
Kiziirmak and Yesilimuk Rivers. On the contrary, castern pan of the Black Sea.
around Batumi region was conspicuously arid in tenns of zooplankton biomass.
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Figurc 1. Spatial distribution of zooplankion in southern Black Sea during June-July

1996 survey
Seprember 1996

Figure 2 consists noticeable features .of relutive distribution obsenved in Juiie-
July 1996 cruisc. The only difference is that; the high abundance near 10 Sinop was not
obscrved during September 1996 cruise, |
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Figure 2. Spatial distribution of zooplankten in southern Black Sca during
September 1996 survey

Vertical Distribution of the Zooplankton
June-Julv 1996
. The ventical distribution of zooplankion during June-July 1996 cruisc is show~
in Figure 3. The highest abundance in surface waters was at 21:00 and lasted il

T 7701007 there with Uic zodplankian bégan 16 ‘migraic downwards and remained there
until 1:00. Later, they began to Jscend through the surface again.

September 1996

The zooplankion perfonmed a similar vertical distribution 1o previous cruise
(Figure 4). They reach 1o the highest abundance in surface waters at nearly J8:00. The
zooplankion descend downwards at 22:00 and remained there until 14:00.

Discussion And Conclusion

Considering the hydrography of the Black Sea, the results were in good
agreement with the expectations.

In coastal watcrs, especially around Sakarya, Kizalirmak and Yesilirmak Rivers'
runofT areas, the relative abundance is higher because of nutrient input.

|

Relative abundance

Figure 3. Ventical distribution of zooplankton in southern Blac

1996 survey

Figure 4. Ventical distribution of zooplankior

1996 sunvey
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The riin current prevents the flow of this nutrient rich coastal waters 10 offshore
so that thé open waters is Jess abundant than coastal waters.

The significanily high abundancc region along the north western towards
Kefken is an evidence of the effect of Danube river runoflf. The cutrophic waters of
drainage arca of Danube River flow southward as it was obstrucied by rim current and
it causcs an increase in relative abundance of zooplankion.

The high abundance regign ncar Sinop is a result of regional upwelling. This
upwelling area was not observed during September cruise since it occurs seasonally, in
early summer till early aviumn. (Sur ct. al., 1994).

Like Batumi anticyclonic gyre, the cast and west cyclonic gyres are the arid
arcas of southern Black Sea. Although the cyclonic gyres arc expecied to be productive,
since these gyres acl as barriers to nutrient input from surround and the nutrient they
have was utiliscd rapidly, they became and.

In the vertical distributon diagram, one can sce that the time where the
zooplankion have the highest abundance in surface waters is shified in Sepiember
nearly two hours before than it was in Junc-July cruisc. Since the day-time is shomened .
in Scptember, the zoopkinkion begin o ascend througlh the surfice carlicr according 10
the sunsct time,

Conscquently. spatial distribution of zooplankion in the southern Black Sea
coincides with the hydrographic feaures of the Black Sca. And alsc using ADCP in
such a study is convenient sinee it shonens the time needed and reduces the effort. On
the other hand, ADCP docs not give absolute values. The ADCP data must be
calibrated using the uet samphing dina to gain the absolute values by ADCP.
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