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Abstract 

Cn the l10rizontcl rlistribution of ~)llytopl: n:~ton 

in rel~tion to seware-derived nutrients. 

Nuclercr Research Center "Denocri tos", Achia }'arcwkcvi, 

Attikis, Athens, rrreece. 

':'he temroral and snatial distribution of nhytopl2nkton was studit:d by n~ans 

of a horizontal transect along a nutrient environncntal cradient. The si1ni-

ficc:nce of domc-~stic sewa,'!e as an ir.port' nt cor1pon(:nt of t:--1e :r.i tro ··n and 

'Jhos..,horus budc-et of this area \':as cxar1incd and its influence on the SDatir l 

variations of alcal urowth was discus ·ed. 

Introduction 
Studies on the phytoplankton snatial distribution h2ve shown that differences 

in the physical and chemical ~rorertics in an ?rea should create different 

snatial pc.tterns (::ICE~:i:iOlT et al.·, 1S.78). In this TJ2-pcr, the ter.noral rmd 

snatial distribution of phytoplPnkton was studied along a nutrient environrrn-

tal ['Te.dicnt. 

Eateri2.ls and I~ethods ----·------·-----
Three sa~pling stations rere located in ~aronicos Gulf at a distance of 4 }n 

(st. s3), 9 J'm (st. s2 ) and 15 rm (~Jt. s1 ) fro::1 the :rireus sev:ace outfall. 

~ater sanples were collected r.onthly fror. 1, 10 and ?0 ::1 depth during January-

December 1979. Phytopl''.nkton enu:::src:.tion, c11loro:Jhyll. a, P-ro 4, T.T FQ "'J JTQ ,.- .. 2' j - ' ~' :) 
o· o•o (srn~'TC''T'rD 0 DJ!PC·nr.ro 1°68) d •r "'IT (LIT':·rcc·prn t l ~.J1-Jl 2 ...L..-___ ! ........ u-L... u: ..:...· 1..-"\o...__~ ·.0, ;,: ) an 1~-1\ ... 11 ;_)_ .. ; .. ·~..J.. e a . , 

- / 

1 S'76) vrere 

perforned for each sampling depth. Coefficients of v:-:.ris.tion v?ere 

by using the form "standard deviation/mes.n". 

Results and Discussion 

calcul:-, tPd 

Table 1 shows the intecrated annual mean v::.lues of chlorophylJ a, nhytople.n-

kton cell concPntrc:.tions and nutrients at the three stations. 
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~able 1. Annual intecr2l moans of chlorophyll a, phytoplankton concentration and 
nntrients in three statics of Saronicos Gulf dt::.rinc 1979. 

Jl11ytopl. l'- 1-'0 lT-N0 2 H-NO N-EH~ s· "·r. C1-,l. a - 4 3 ) 
l-vl'-' 2 :;tat ion 

( c,. I 2l 
, 

- -------------- -----------,---~ ( 11 f.L\ 2 nb;m / cc_ s/r:1 ) 
(ug-at/m ) 

0 :; :; < 16.30 5-33x10' -- " 1 o3 ) • l.·X . 2.0x10-' 10.5x10 5 9.Gx10/ 11R.)x1c.--
1' \ :; < 

35-38 :;; sn 10 . /•"""L·X _ U.5x10· 4.5x10 3 16.6x10 3 18.9x1n 3 98.S'x10/ 
10 z 

57.66 4.50x10 21.9x10 3 8.7x10 3 36.9x10 3 75.1x10 3 123.8x10' 

':'he results sLoY.·cd that vrrir:.bili ty bet:··con stations could civr• ri~;c to 

coefficie~-:ts of variation re.ncine; ~5-141 ~i for P-P04, 30-127 ',for lJ,;-1J02 , 

28-78 c~ for lT-Uo 3, 38-103 ~.; for N-NH 3 and 3-46 ;i for Si-SiO • 
2 

The overall 

variPtion (nean coefficient of variation} for P-Po4 (74 %) and N~NH 3 (79 0) 

was hir,her th<on the mean coefficient of v::riation for N-N02 ( 67 5;), H-H0 3 

(58';) r,:n.d ~~i-;~io 2 (16 ';).~he coefficients of variation betv1een stations 

for chlorophyll a v~ried from 2 to 115 ~ ~ith a mean of 53~; , and for 

The r:_uali t: ti ve ane:.l;rsis of -:>hytopL.nl:ton SCJecies conposi tion showed that 

t::.ere -r:ere differcl-!Ces in co:;r:uni ty orc~niza tion betr:een stations with dia-

tons ~redoninrtinc in station s1 and fl~cellates in s3 • Station s2 was 

i:n.flucnced in species connosition and doninance by the connunities of both 

~ 1 8.!l d ~ :: • 
' 

~he results suc;ested that: 

1. ~he se·.-re .. ~e effh::.ents enriched the sea t:ater mc·inly ·.:it_:-, ammonia and 

phos~horus and s~ifted the coefficient of v~~i~tion between stations for 

these nutrients to hirher l~vels. 

2. ~he between station variation in phytorlankton biomass and sreries conpo-

S·i tion ni···ht be n.c:jnly due to the vccriation of ammoniP and phosphorus. 
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3. The sewace effluents were diluted at a distance of 15 K~ fro~ the outfall 

to levels influencinc the community structure. 

D.efcrencc~s 

I ~c'''Ir'n '"' ('." I ) Jl_ .. L .... :.' V\-l'L.L .1~ • • ' r71T'~ 1 n'"I'' (s \ "· "'r·n·r··" ('' I \ 1°7' ----'-'·--~. U •), t.., J:·J'.1 J .. • ... ~l _:~ • • 1 , ./ G.- The deter2inution 

of amnonia in naturc:.l vmters. ·.:at. 'les., 10, :P!l·567-5G8. 

§patial heterocenei ty in closed b:o.sins. In: ~1-:wtiul }'at tern in J'lc>nl~ton 

C • t • (b J Tr r•r:,-·,I ") T'l Jl ,_T V k ' I . o~r.nJ.nl les y .L. ,, ____ ,,_~ "enum ress, J ••• or, ana ,onr~on, 

~>THICJ:LAHD (.T .D.H.) 8: PA'120ES (T .TI.), 1C"~~R.- A manua 1 of se2 v;nter analy!iis. 

Bu}l. Fish. ~les. Bd. Can., .1.§1, pp. 311. 
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